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Germicide (P) n728 

Hydrogenated aromatic hydrocarbons ; Production of - — and 

their substitution products (P) b578 

Secondary amines ; Preparation of from the corresponding 

N-nitroso-derivativcs and their nuclear substitution pro- 
ducts (P) u355 

Sulphur and sulphur dioxide ; Production of from calcium 

sulphate (P) 1 

Tctrakisftzo dyestuffs ; Manufacture of (P) nl20, n99a", b741* 

Thioindigo and Its nuclear substitution derivatives ; Preparation 1 

of (P) h41-4 

Akt.-Ges. der Anilinfarben uml Gliemlkalien-fabr., and K. Dzie- 

wfinski. Vat dyestuff ; Production of a ( I») .. b329 1 

A.-G. fiir Bcrgbnu, Hlol- und Zinkfabr. zu Stolberg u. in Westfalen. 

Zinc blende and similar ores and products containing sul- 
phides ; Desulphurising-— — (P) ,. .. .. b070 ! 

A.-G. fiir Brenustoffvergasung. Ammonia ; Production of — from , ; 

carbonised fuels (P) .. .. .. b124' 

Akt.-Ges. der Chcm. Prodjiktcn-Fabr. Pommerensdorf, and G. 8 chiller. 

Sodium sulphate ; Manufacture of (P) b788 

Akt.-Ges. LIgnose. See Thomas, F b618 

Akt.-Ges. der Maschinenfabr. Esther, Wyss und Go. See under 
iiseher. 

Aktieselskabet Ilydropeat. See Brilnig, V b99* 

A./S. Celluiosepatenter. See Morterud, E. . . . . n213 

A./8. Danslr Svovlsyro Super- Phospliat-Fabrik, and Dansk 
Akticselskab Siemens Schuekert. Sulphuric acid ; Auto- 
matic regulation of tho supply of oxidising agents in manu- 
facture of (P) uf,97* 

A./S. Krystal. Precipitation of several substances from a solution (V) nf>84 
A./S. de Norske Saltvorkcr. Solutions; Production of coarse pre- 
cipitates from (P) B20f», b321 


See Bull, H. 

See Isaaclisen, I. 

Albert, A., and Jtoessler and Hasslacher Chemical Co. Arsenic 

compounds ; Production of organic (P) 

Albert, H. See Kiihl, II 

Albert, Chem. Fabr. K. Resins; Determination of colour and 

darkening of artificial 

Resins ; Preparation of artificial — — (P) 

Viscosimeter for determining viscosity of resin solutions and 
t he like . . 

Alberti, H. Benzol; Testing by titration with broiuino 

Albrecht, F. See Llicrs, H b958 

Alims, W. R. See Whittier, E. O BliOO 

Alco Deo Co. See Hoffman, A. F Bll5 


W712* 

1)83" 


n77 


l<303 

11797 


B454 

1)975 


Aleoek, H. E., amlMb'Laportc, Ltd. Phosphoric acid ; Manufacture 

of <P) n944* 

See Laporto, B., Ltd. n690 

Aleoek, H. J. See Friend, .T. N B 52. r >, b754 

Aldridge and Rankcn, Ltd. See Ashley, T. ,f. . . . . . . n704 

Alcxauder, 11. H., and American Smelting and Refining Co. Tron- 

tln alloy ; Process of forming — — • (P) »429 

Tin; Electrolytic refining of (P) ji429 

Tin ; Process of recovering (P) n429 

Tin; Recovering occluded — from slags (P) .. j»420 

TIu sinter and method of producing it (P) . , h429 

Alexander, J. W. Motor spirit (P) B 2l<) 

Alexander, P. 8., and A. E. Miller. Oll-hoarlug materials ; Apparat us 

for the destructive distillation of (P) 1)703 

J/“Alfa,” Soe. Anon, pour la Fabr. den P fit os de Cellulose. See 

Colas, A. h708 

See Colas, L. J. It. A n743* 

Alfend, S. See Mitchell, L. G. .. .. uHS4 

Alfthan, IT., and G. A. Scrlaehius Aktiebolaget. Sulpliitc-eellnlosc ; 

Method of manufacturing white from resinous 

woods (P) b938 

Aigcni. Norit Maataehapplj (General Norit Go., Ltd.). Decolorising 

carbon; Process of producing - — (P) .. ictui 

and J. N. A, Sauer, Carbon ; Manufacture of activated - (P) ii.Ms 

See Sauer, J. N. A. doom 

Alinuri, E. Tliujone ; Probable presence of — in Artemisin 

herba-alba oil . . . . . . . . . . . . n930 

Alklns, W. E, Copper; Relation between tensile strength and 

electrical resistivity of commercially pure — . . 1)337 

Allan. H. L„ uml others. Pnrailln or other wax ; Apparatus for 

sweating or crystallising (P) n780" 

See Burma h Oil Go 11 109 

Allan, J. See Armstrong, E- F. . . . . . . 207 t 

Allan, W. G.. and J. P. Scott. Electrolytic apparatus (P). . ^ . . 1)877" 

Allard, H. A. See Garner, W W 1)607 

“ Allehemin,” Allgemeine Chem. Industrie A.-G. See Jahoda, R. , . n!019 
Allen, A. H. Sugar juice; Neutral clarification, its determination. 

and its effect on lime content of the clarified . . . . 1)67 

Sugar manufacture; Comparison of filter-press results with 
single and double pressing in - 
Allen, A. M. See Billow, E, E. 

Allen, G. Slime-pulp thickener (P) 

Alien, G. F. If. See Davis, T. L. 

Allen, K. Dyeing machine (P) 

Alien, E., and Go., Ltd., and W. ,f. Coles, 
mills (P) . . 

Alien, F. M„ and General Chemlcql Go. 

for chemical work (P) . . 

Allen, If. T., and Electron Ghcmleal Go. 
dnetiou of caustic soda (P) .. 

Allen, ,T. H. See Bailey, H 

Allen, E. S. See Piper, U. A. 

Allen, T. .f. , and Yeastoie Go. Yeast 
of a — (P) 

Allen, W. G. Food products ; Preserving 

Allen, W. P. See Paul, 0. F., jun, 

Aliendorf, H. See Sauerwald, 1’. 

AJles, G. A., and H. M. Winegarden. Dextrose; Oxidation of 

by iodino in tho presence of insulin . . . . . . r226 

See Calvert, R.. U831 

Allgcm. Elektricitiits-Ges., and E. Spindler. Kilns; Method of 

equalising the heat distribution in tunnel (P) .. b749 

See Meyer, W. b4I6 

Ailgem. Gcs. fiir Chem. Ind. m.b.ll. Fertiliser; Preparation of a 

mixed (P) n801 

Allgem. Vergjisungs-Gcs. m.b.ll. Hydrocarbons; Preparation of 
volatile — from gas mixtures, e.g., natural gas and 
purified illuminating gas (P) . . ,, .. Bf»02 

Hydrocarbons ; Recovery of with low boiling point from 

gases containing them (P) .. . .. Bill 

Allien, V. S., and Darco Corp. (-leaning solvent; Recovering 

, f (E> 1(331 

Allfnson, .1. ,T., and Doherty Rescarel) Co. Oil ; Distilling (P) b779 

Allis-Ghalmers Manuf. G’o, See Newhouse, R. C. .. .. .. b816 

See Solmlein, M. G. F. . . . . . . u.902 

Allison, F. E., and others. Fertilisers; Field experiments with 

atmospheric nitrogen . . . . . . . . , . bG46 

See .lacob, K. D. .. .. .. .. . . .. .. n842 

Allison, R. V. Aeration ; Effec t of upon tlie development of 

barley in a heavy clay soil b394 

Allmanna Ingeniorsbryan H. G. Torulf. See under Torulf. 

Allmaud, A. J., and A. N. Campbell. Manganese ; Electrodeposition 

of B678 

Allott., F. W. .7., and Allott. Jones ami Go., Ltd. Photographic 

iron printing processes (P) d77(> 

Allott, Jones and Go., Ltd. See Allott, F. W. J. . . . . b770 

Alloys Go. Metal dust; Manufacture of (P) . . .. .. bIOO" 

Allsop, T„ ami W. W. Slbson. Drying machines (P) . . . . b890* 

Allyn, L. lb, and Vitamin Food Go., Inc. Yeast; Stable liquid 

uutolyse.fi and method of preparing it (P) .. .. b487 

Almagro, It. Fmnai v e for burning bagasse and liquid fuel P) .. B163 

Alo.v, J., and A. Ynldiguil. Oxidation of quinol induced by metals ji 705 


Grinding or crushing 

Furnace; Oil-fired 

Electrolytic cell tor pro- 


ompoimd ; Production 
for canning (P) . . 


1(226 

1(1005 

1)42 

1)939 

1)110 

B.S83 

11322 

Bio 7 

1)139 

1)231 

1)273 

1)934 

1)3 

1)719 
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A Isa Soc. Anon. See under Sue. 

Alsberg, C. and O. 8. Bask. Starch ; Gelatiniaation by heat- of 

wheat and maize B686 

See Dill, D. B B993 

See Rask, O. S 1*532 

See Hrhwurtzo, K. W. 1*22, b885 

Alsberg, .7., and P. J Ralph. Furnace gases ; Process for analysing 

- (l’> B490 

A lac ben, P., and J. A. von Wiilflng. Acrtylsalicylic acid ; Pro- 
duction of water-soluble durable preparations containing 

(V) n492 

Aitchidjlan, Y. See Gault, II. 1*500 

Alien, F. See Bianck, E. 1*990 

Altonkirch, E. See Sleniens-Scbuckcrtwerke Gcs. ni.b.lT. .. b4* 

Altlmmmer, VV. Magnesium sulpliate ■ Reduction of * . . b745 

Altleri, V. J. See Whitman, G. W. . . . . . . . . . . j*(>77 

Altmann, P. E. Straw and reeds; Recent methods of making 

paper from 1*706 

Altwcgg, J., and Soc. ( him. des U sines du Rhone. Oils ; Production 

of solutions of volatile (P) . . . . . . . . „448 

and others. Dietljylehloraeetamlde ; Production of (P) .. b732* 

Saccharin; Preparation of (P) .. .. .. .. b927* 

AlUniininm-Guss und Schweiz work A.-G. Aluminium; Welding 

powder tor welding, moiling, and soldering (P) .. n301 

Aluminium fnd. A.-G. See Von Zoerlodor, A j*222 

Aluminum Co. of America. See Edwards, J. D U222 

See .left lies, Z 1*914 

See Pile/, A 1*984 

Alvord, K. Ik, and Grasselli Chemical Co. Sodium sulphide; 

Process of making (P) 1*788 

See. Howard, H. .. .. ,. .. .. .. , . 7*335* 

Amug Automat ische Massdrnlil-Kettenwerko A.-G. Metal objects; 

Process for soldering (Pj 1*985 

“ Amalith ” Chem. J ml. Ges. in.b.H. See Dcutseli, J/. .. .. Bfi04 

Aniar, ,T. Coagulation and surface tension .. .. .. .. b229 

Coagulation and vegetable life * i*437 

Egg; Coagulation and structure of tin.* .. .. ' . 7*303 

Amber Size and Chemical Co., Ltd. Aluminium hydroxide ; Manu- 
facture of (P) “ 1*829 

Aniborgcr, and A. Wicsclmhn. Lard; Glycerides of b229, U230 

American Abrasive Metals Co. See Mowery. If. W. .. .. n:{()i* 

American Cellulose and Chemical Manuf. Co. See Bader, W. .. n450* 
American Cotton Oil Co. See Boyce, J. . 1,310 

See, Holden, If. C .. .. *.* 7,343* 

See Phillips, C. (). . . ‘ _ B1027 ' 

American Drossier Tunnel Kilns, fn.\ See Dressier, C. 

, ,, , , „. r 1^135. n409, n749, n740*, »933, B972 ■ 

-vr Dressier, P. d’if b830 : 

See Meehan, 1*. A. . . .. . , . . , 5*515 7*515 

American Drying Processes, Inc. See Fleislior, W. J. ’ 7,533 1 

American iairgl Corp. See Krause, G. A b737* 

American Machine and Foundry Co. See Millring, E. R 1179;* i 

American Manganese Steel Co. Manganese steel ; Hot treatment, 

of (P) . . , . j,.. 0 ! 

Manganese steel; Method of melting — — (?)”.' “ u794* 

Manganese steel scrap ; Electric furnace melting of m b340* i 

see Nichols, W. G . . ! i j,r,oo I 

American Reduction Co. Paper stock ; Means for recovering — - 

from refuse, (P) . . B170* j 

American Rolling Mills Co. .SVNend, ,1. H B1017 I 

American Shale Reduction Co. Shale and the like ; Apparatus for 

extracting volatile matter from oil-bearing (p) . . 7*245* 1 

American Smelting and Retlning Co. Tin bullion; Electrolytic ~ ' 

refining of (P) h794 * i 

Tin ; Extracting from its ores (P) . . . . " u60 rt * i 

Tin ; Process of producing metallic (P) " n794* i 

See Alexander, H. U. .. 1*109 .,409 ; 

See Easter, If. F " ’ ,..*9* 

See Grahill, C. A " ;; ” *’ 

See Lamb, J. G. . . . . . . . . 7*3*99 b87() I 

^LlnviheCP ;; Sb870 I 

black, J. II. . . t b t 

American Tar Product s Co. See Rhodes. E. O. # B820 j 

American Zeolite Corp. See Willeox, O. W * b729* 

Ames, W. M. Diphenylguanldinc ; Use of as an accelerator of 

vulcanisation 117T, B434 

Amine, L. Agricultural products; ProteHion of against 

Wts < p > . B801 i 

Amor, G W. Condensing, radiating or cooling apparatus, or the 

like ; Corrugated pipes for - — (P) . . .. .. 7,999* 

Amos, A. See Woodman. H. E. . . .. _ ' * 5,073 b«85 ' 

Anaconda Copper Mining Co. See Elton, J. (). " * mnn ! 

See I .list w ' ‘ • •• *• 

eu.e oaist t boss ! 

Anaconda Sales Co., and .r. H. GlIlLs, Roofing clciUuts ; Manufae- I 

tilling by electrolysis ( P) . . 5,749 ' 

Andale Engineering Co. See ])yson, (’. W B82 : 

Anderegg, L. T. Diet in relation to reproduction and rearing of 

young K . d571 ; 

Anderson, A. K., and H. S. Seluitte. Nitrogen ; Determination of 
— I11 connexion with the wet conihustion method for 

<arb<m A . . . . b854 1 

Anderson, C. 0. See Coghill, W. H j,o 61 

Anderson, E. See Newell, M. II. .. .. * ’ b q 3s j 


I Anderson, E. B. S<w Baddiley, J j%29* 

, Anderson, F. See Wcnnergren, F. J. A B950 

Anderson, H. G. 8. See Thornhill, E. B b188* b138» 

| Anderson, J. S. See Karpinsky, 8 b533, b885 

| Anderson, P. See Hodgson, H. H b1007 

| Anderson, R. J. Anthocyans in Norton and Concord grapes.. .. b 88 

Anthocyans of Selbcl grapgs . .. Bl007 

Phytosterols of endosperm of maize . . . . , . B691 

and G. M. Enos. Alloys ; Corrosion-resistant for use in acid 

mine water B1016 

Brass ; Corrosion of as affected by grain size . . . . . . b298 

corrosion test ; Accelerated electrolytic . . , . . . b1016 

a ^ aben hauor. Anthocyans in Clinton grapes .. b 824 

Sitosterol , .... B888 

Sitosterol ; Reduction of — — . Preparation of dlhydrosito- 

j sterol or sitostanol 7*840 

Sterols ; Separation of unsaturated from saturated . . j*840 

; Wheat- endosperm; Phytosterols of B729 

; SeeEno», U.M. .. ” " B7 9i 

Anderson, it. P., and A. M. Ersklne. Gasoline ; Composition of 

natural-gas .. b 3 6 3 

Anderson, V. L. Plants; Nitrate-reducing properties of .. B1023 

Anderson, W. T., jun. Potassium nitrate solutions; Photolysis 

, , of 65 

Andersson, H. See Svedherg, T 7,618 

; Andersson, O. O. 8. See Railing, B. M. S b 339 

I Audoyer. Butter; Detecting adulteration of by determination 

of the calorific power of the fat . . . , . . , . b570 

And * ls -i Carbon bisulphide ; Iodomctrlc determination of - — .. b 132 
Ethylenie compounds ; Additive power of iodine with regard 

to . . , . . . . . , , # t a # Bl 39 

Phocenic add and Valeric acid; Identity of .. .. .. b 479 

Andrf, G. Vegetable juices extracted by pressure; Composition 

! of , . . . , . . . . , t _ Bl48 

and If. Copaux. Phosphates ; Comparative susceptibility of 
natural — - towards adds, and ils determination by 
; means of dtrie acid ,,990 

I Andreas, E. Zinc ; Recovery of in the process for separating 

! copper from zinc-copper alloys (P) b950 

Androau, R. L., and 10. I. du Pont dc Nemours and Co. Terpenio 

alcohols; Process of producing (P) B233 

Andrei, A. V. See Danuila, N 7*857 

Andreu, P„ and R. Paqiict. Nitrogen ; Fixation of by means 

ol titanium and its transformation into Industrial products 

; (1 *> 

Andrew, J. H., and H. Hyman. Cast irons; Higli-temperaturo 

growth of special 

Andrew, R. L. Lead in cream of tartar ; Colorimetric determination 

ot 

• Andrews, C. VV. Gasification of solid fuel ; Complete (P) .. 7*3 

Andrews, D. If., and J. Johnston. Equilibrium diagrams in metal 
systems ; Application of ideal solubility curve to interpre- 
tation of . . . , . # ^ b836 

Rubber ; Rate of absorpt ion of water by - — — . . , , 1 1 B392 

Andrews, E. R. See. Cost e, J. H 1*31, b83, b398 

Audrows, F. J., and otiiora. Food and beverage products ; Sterilis- 
ing (P) 

Andrews, F. VV. Sulphur dioxide ; Purification of (P) . . . . B 9og 

Andrews, H. Portland cement; Manufacture of from blast- 
furnace slag (P) 

Andrews J. C. Palladium elcetrodfs for determination of hydrogen- 

ion concentration ' _ .. 7*539 

Andrews, T., and Rose, Downs and Thompson, Ltd. Oils ; Thicken- 
ing and/or bleaching of (P) j*8 77 

Andrews, T. M. See Bray, M. W. .. .. ’ ’ *' b2 49 

Andrianoff, N. See Pictet, A 

Anft, P. Xylolite ; Production of (P) .. >t B 5j 7 

Angel, E. G. R. Salt ; Process for making pure table in con- 
junction with electrolysis of salt solutions (P) .. .. b980 

Angclescu, B. N. Barium; Volumetric determination of b202 

Angern, O. See Pfeiffer, P b312 

Anjow, K„ and Mitsubishi Kogyo Kabushiki KaLsha. Turtgsten 

oxide; Process of producing from tungsten ores (P) .. b407 

Annaratone, D. Fuels for internal-combustion engines ; Preparing 

liquid (P) 

Aoyagl, E. Metals and alloys ; Electrometallurgical manufacture 

of ductile bodies of high-fusing (p) .. b718* 

Aoyama, 8, Platinum and iridium ; Quantitative separation of — H- b581 

Apfolbcck, H. Briquetting coal (P) b 5 4 7 

Appareils ot Evapora tours Kestner. (crystallisation processes (P) . b736 

Digesting and cvaporut.ing process ; Combined — - - (P) . B281 

Evaporating apparatus for concentrating acid liquids (P) ' b359 

Evaporators; Vertical (P) , b737 

Water ; Apparatus for distilling (P) .. ” B 5 73 

Appel, W. D., and VV. R. Mrode. Chromotrope 10B ; Spectrophoto- 

metric analysis applied to B7 8i 

Appleby, E. G. See Bentley, O. If 

Apthorpe, W. H., and Cambridge and Paul Instrument Co., Ltd, 

Thermometers ; Vapour pressuro — ■ — (P) .. ' 1,400* 

See Lawes, W. H. .. .. .. . . . . ;; S* 

Aquazone Corp. Gases; Apparatus for dissolving (p) ,, b321 

Arbenz, E. Vinegar ; Distinguishing various kinds of .. .. b702 
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Arbuckle, A. J. Separating the liquid and solid components of mix- 
tures of liquids and solids ; Means for (P) . . . . n283* 

Archer, R. 8., and Z. Jeffries. Aluminium alloys (P) .. BlOO*,n202* 

See Edwards, J. 1) n049 

See Jeffries, Z. b914 

Archibald, E. H„ and W. A. Gale. Magnesium sulphate-sodium 

sulphate-water ; The system and a method for tlio 

separation of the salts . . . . • b827 

Archibald, J. G. Grain hulls and other fibrous material ; Effect of 
sodium hydroxide on composition, digestibility, and feeding 

value of ucil 

Ardagh, K. G. It., and G. E. Bongard. Zinc ores ; Assay of .. n380 

Zinc ; Separation of from iron and aluminium . . . . B404 

and others. Calcium acetate ; Distillation of . . .. .. Hi 029 

Maize oil soap ; Discoloration in n223 

Ardern, E. See Huebncr, J b939 

Areud, J. P M and J. Wagner. Coke ; Reactivity of .. b973 

Arcnsberg, C. F. C. See Vogt, C. C n35 

Arima, it. Tuberclo bacillus ; Process for producing a preparat ion 

from the (P) nll5 

Armour, B. R., and others. Turpentine oils ; Purifying crude 

(P) B720 


Atkin, W. R., and J. M. Campos. Hide powder ; Titration curve 

of nft4l 

and G. W. Douglas. Gelatin ; Titration curve of H084 

and others. Limeyard control. Reaction between lime and 

red arsenic . . . . . . t _ t , t , nH80 

Atkins, R. P., and others. Gas and liquid contact dovlce (P) . . B774 

Atkins, W. R. G. Phosphate in soil; Rapid determination of 

available by e rnilco-molybdate reaction of 

Dcnig&» 1,483 

Soils of various types ; Electrical conductivity of extracts 

from and its use in detecting infertility .. .. b483 

Atkinson, O. E. See Atkinson, .). S. .. .. .. n930 

Atkinson, H. S. See Senior, .1. W. .. .. .. .. .. ,,507* 

Atkinson, J. H,, and others. Coal; Drying and pulverising 

material such as (P) . . n930 

Atlantic Refining Co. See Johansen, E. M. .. .. i»124 

Atlas Portland Cement Co. See Croll, A. G nn3l 

Atlas Powder Co. Sec Carey, C. Jl. .. .. .. it 133 

See Converse, L. S. .. .. .. .. .. .. n41. r > 

See Hill, R. 1 

See Mitscherllng, W. O. . . . . . . . . . . . . n282 

See Robinson, G. C. .. .. .. .. .. .. nl»25 


Armour Fertilizer Works. See Meyers, U. H B07, B395 1 

Armstrong, E. F. Annual Meeting proceedings .. 219T, 22 ()t, 227t I 

Insulin and its manufacture. Discussion 234T ; 

and J. Allan. Fats. A neglected chapter in chemistry. (Presi- 
dential address) 207T 

Armstrong, H. E, Science, religion, and workshop. Discussion . . 250T 

Armstrong, J. W., and others. Water treatment ; Recent experience 

in H994 

Armstrong, P. A. E., and Ludlum Steel Co. Steel; Heat-resisting 

articles of alloy (P) n037 ; 

See Corning, E. . . . . . . . . . . . . . . U037 

Armstrong, Whitworth and Co., Ltd., W. G., and others. Drying 
ores, slags, limestone, clinker, sand, chemical substances, 
and similar materials ; Apparatus for in part applic- 

able to mixing the dried materials with tar, bitumen, or 

other binders (P) Bird) 

Arnail, F. Nitration of phenol ; Velocity of b201 

Nitration ; Studies in , Mononitration of phenol . . . . h402 

Arndt, F. Halogens ; Determination of by combustion in a , 

current of oxygen over platinised asbestos . . . , . . nG20 

Arnold, E. K., and Nitrogen Corp. Ammonia, carbon dioxide and 

nitrogen ; Process for forming (P) . . . . . . u671 

Arnold, E. H., and others. Ammonia ; Synthesis of — (P) .. b410 

Ammonia synthesis autoclave (P) u33f>* 

See Nitrogen Corp B009* ! 

Arnold, It. Low-temperature carbonisation gases from a rolary i 

oven at different temperatures ; Composition of . . n241 

Arnot, R. Dyes and process of making them (P) .. .. >'705* 

Arnoue, M. See Di Capua, C. . . D20O, B560 * 

Arpin, J. B. Centrifugal separator, «•.</., for separating coke from 

clinker (P) Bl. r >8 

Classifying materials (P) . . . . . . . . . . Bf>44* 

Separating mixed materials ( c.g ., coke from ashes) ; Pneumatic 

process of and apparatus for (P) .. .. .. £301* 

Arpin and M. T. Pficaud. Flours ; Variations in weight of l 

in storage B193 

Arrhenius, 8. Cellulose ; Kinetics of B0O3 

Arth, G. Tanning of hides and skins previously treated with a 

salt solution (P) .. .. .. .. .. .. b482 

Asahara, G. Austenite ; Solidus cifcvo of B219 

Asahl Garusu Kabushlkl Kaisha. Seelgawa, M. .. .. B760, U842 

See Ishitanl, T B991 

Asahina, Y., and G. Hongo. Kessyl alcohol u72'% 

Aaarni, K. See Kita, G . . B0Q8 

Asbcat- und Gummiwerko A. Cnlmon A.-G. Sec under Caiinon. 

Aschan, O. Diprene, a new terpeno . . . . . . . . . . B925 

Naphthenic acids ; Chemical nature of . . . . . . B468 

Resin acids from conifers ; Classification of . . . . B391 

Aschkenasl. Disinfectant containing furfural ; Production of 

a (P) b401 

Ashcroft, E. A. Electrolysing fused salts of metals (magnesium 
chloride) and recovering the metals and add radicals ; 

Apparatus for (P) Hi 80, B602 

Zluc-lead sulphide ores, mattes and the like ; Treatment of 

(P) B262, B037 

Sulphide ores and equivalent metal-bearing materials ; Treat- 
ment of (P) B476* 

Ashdown, A. A. See Davis, T. L B539 

Ashida, T. Sulphur in Iron and steel ; Use of amalgamated zinc 

in evolution method for determination of . . . . B385 

Ashley, T. J., and Aldridge and Rankcn, Ltd. Coal gas ; Appar- 
atus for tho manufacture of (P) B704 

Askenasy, P. Nitrogen ; Fixation of by means of barium 

oxide and carbon (P) . . B95 

and M. Drcifuss. Alumina ; Production of by the reduc- 
tion of aluminium sulphate (P) B294 

Aston, and A. M. Byers Co. Alloy wrought iron and method 

of making it (P) B0OO 

Atack, F. W. CarbaZolc derivatives ; Manufacture of from 

potassium carbazole (P) B0C7 

Ateliers H. Cu6nod 80c. Anon. See under CuGnod. 

Atherton, F. E. Bituminous compositions (P) B900 


Atsukl, K. Celluloid; Thermal decomposition of . .. itloiiH 

Nitrocellulose for celluloid ; Stability and stabilisation of - ■ — ul27 

Atsuml, K. See Kariyone, T. .. .. .. .. ., n3l 

Audibert, W. A., and others. Wood ; Preservation of for 

use in the manufacture of paper pulp (P) . . .. .. hKm>9 

Audibert. Explosive reaction ; Mechanism of the .. .. nl9 t 

Nitroglycerin; Explosive decomposition of .. .. 11 194 

Audubert. R. Electrochemical deposits ; Structure of . . U984 

See Helm, F. .. .. ,. .. .. .. .. ul)17 

Auerbach, F., and E. Bodllinder. Dextrose Determination of 

by oxidation with iodine .. .. it 1 07 

Honey; Differentiation of natural and artificial . . .. n;><57 

and G. Borrics. Artificial honey; Determination of dry sub- 
stance of —— .. .. .. .. .. ., h507 

and D. Kriiger. Malic acid in fruit juices and other fruit pro- 
ducts ; Determination of ., .. .. .. Bill 

Malic acid; Pohirimotric determination of - .. .. h32 

Auerbach, II. Formates; Production of (P) .. n900 

Auerbach, M. Sumach; Analysis of .. .. .. .. n25 

Auerbach, It. Cotton dyeing with substantive dyestuffs; Tem- 
perature coefficient of — nl65 

Dyeing ; Colloid chemistry of . . . . . . . . b52 

Aufsohliiger, R. Ammonium nitrate and mixtures containing 

it; Explosibility and conditions of explosion of .. b279 

See Naonm, P nf>38, h850 

Auger, V. Ammonium salts; Volumetric determination of j»417 

Titanic acid ; Solubility of in alkalis and alkali car- 
bonates. Crystalline titanium oxychloride .. .. n93 

and L. Odinot. Arsenic acid ; Reduction of by sulphurous 

add in presence of vanadic acid .. .. .. Bl72 

Stannic sulphide ; Entrainment of cobalt and nickel by 

. Colorimetric determination of cobalt .. .. b318 

Augustine, C. E. See Kreisiuger, H b2O0, b586 

Auld, S. J. M. Hydrocarbon liquids ; Transforming into 

liquids of lower boiling point (P) . . . . . . . . ul05 

Smell ; Psycho-galvanic measurement of . . . . u38 

and others. Hydrocarbons; Treatment of liquid (P) .. li899 

Aurell, F. See Pcrottl, R 118OO 

Aurig, M., and G. Brlickimeyer. Gases; Apparatus for cleaning 

or cooling or otherwise treating them with liquids 

(P) »117 

Auryngcr, J. .7. Celluloid ; Non-inflammable for photographic 

films (P) 0055 

Aus dcr Mark, F. See Moller, Gog., K. und Til. . . . . 0323* 

Austen, W. (Soat’s milk ; Detection of — — after heating and 

boiling B05O 

Austerweil, 0., and L. Peufaillit. p-Cymeno ; Production of 

from monocyclic terpenes (P) .. .. ,. 0708 

Austin, J. B. Metals; Uniting - e.g., uniting copper to steel 

(P) B1018 

Austin, M. M. Resistor furnaces ; Granular carbon . . b203 

Autfn, J. T. Soils ; Organic phosphorus in . . . . . . 020 

Automatic Refrigerating Co., and J. Lundgaard. Refrigerating 

machines (P) B93L 

Averseuq and others. Thorium X ; Action of on maturation 

of eggs, germination of seeds, and growth of plants . . R530 

Avery, C. W., and others. Glass ; Producing a continuous strip 

of (P) 1)134* 

Avrutik, J. Separating liquids from solids ; Apparatus for 

( P) 0400 

Ayers, K. B. .See Kelly, W. J b2G0 

Ayres, E. E., jun. Petroleum-refinery emulsions ; Centrifuging 

- ~ D7 


B 


Baader, 0. See Badlschc Anllin und Soda Fabr. . . . . »450 

Babcock and Wileox Co. Cement kiln system (P) b51 7* 

Bablik, H. Galvanising ; New method of . , . , . . u299 

Zinc coating on galvanisod Iron ; Thickness of the . . n 10 10 

Babor, J A. See Carpenter, C. D .. « B827 
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JW»on, n. I)., and Hansel. Machine Tool Co. Alloy for mu ™ 

A " “"' 1 J r - Oarboulc arid';' Alleged redaction of 1,340 

.SVt o^l'r by hydrogen pero’xldo Mn 

M ’ n iromTbSb,»^„r^ ViG ,,>U1 S1 ' S " S ' ^ T 

It«rl». H. See Gerngross, (). .... " ,,44 ~ 

Itvdiuricli T T * I “ t j l * nc formation from sewage sludge . . ’ J127-, 

initiation oV*- 1 ™" : rota,i “ lt,, rlc and gravimetric deter- 

Ba cl, nia n F. 15 Paint and pigment (p) .. J-’jjI 

lllaimim pigment and its nianufnt-tiirr (P) " " : 

l.ati"m»nn. Centrifugal drum ; Rotating - for separating 

solid material suspended In liquids (P) R 

Buehtni,. K .sv.* Mcjstcr, Lucius, u, Bilining .' " " ± 

Bachstcz, M. .sVp A.-tl, filr AnUin-Palir. .. " " 

Backebcrg, (>. c. .Ve chatlaway. K. j,. .. * ? 

,,a " sL£ co. Airoiioi ; ,UL ' 

“ 'ZS*': •from form. •„,utlo.;imK -cises; Pro.-rssof ,WW * 

Jlecolorising carbons ; Woi-phh nV mukiiiu ",in " '^8, 1(943 

Fuel for motors: Liquid - _i_ (|>j ‘ k ^ * •• Jjy M 

Backbeucr, M. See Flsen- und Staid werk Hooscli A ' J!?,! 

Bncklmrst. I , mul <; \V C K-iv<> in.rk > U-LJS 

■A l!-nit l;i! K } ’ UiKh-Mx i'Uiu pump system ; 

Vaniiun pump ; Metal annular-jet -'1- " " 

Bacon, C. \V. See Gamer, W. W " " ^ 4 “ 

llU< ‘ 0,,, ing solid ions; 

} '“" rl <W Proems of making mould- 

Baddllcy, .T., and others. Dyeinn cHhilose ’ " ' HG ' 7 

.V.r British Dyestuffs Cory.. Ltd. a, (tale .. ltll2»« 

'oVli,T l 'uiatnhl' • i Vr' i "f " r 1>rl " ,l "l t '''titllc fl tires ,',nrt ’ 

Sre Durand ttml jJuiitliu.ln A.'.',";'" 01 1 "° ,h, ‘' ls tor ‘ - <•*> »»?• 
See \ anchor, ('. •• B3t5 

'li ", WW D, alkyl sulphides ; Mauufacln'ro ““ 
and others. Alkylnmiims ; ' Mnnufichm.* of ' ' nn " ' ' J, ' U4 * : 

Badger, A. K. .SV,. Spi. il " ' •• w:> «* : 

Badger, C. If. .SVv Sale, .f. \y, ][ “ “ ■’ ■* ,<l74 

Itaduor, M. Ji., and Sons Co. SVe Merriam." H. V ’ " 

• : 

— ^ n 'from 11 " 1* 1 ( h y d A,, ’ 0,u > ,s J Production of 

Alkali nitrates j Production of — fi>i"* 1 ' ■■ •• Jnd.{< 

Alkali mtratos ; Production ot — i from niknii i l.lmidcs’lP, 1 ' 1,1,09 ! 

Alkaline liquors and , nolle,, alkalis; KlooSlSy^' .“i?*- “ 747 | 

llllmluda'ril' ans'S -- '■ " <'•, :: :: "IU i 

° f "• ■" *"'■ U2IG i 

Anodes f„ r electrolysis of alkaline HquoJs La alkail melts ““ 
Anthraquimiim derivatives containing uiiroyen ; Pnqiarallon MS0 1 

Carbon; Sfanufaeture of active - 'r m 1 

(arbon^ys,,,,.,,,,^ allU earbot, bis!,l/„,,„e • Prodncfl™ " 8,!4 

('•“Ilulose esters ; Treatment of r ‘ ' * * * • • H870 

Charcoal; Production of active^-— ^ * for dyein g d ) . . . . n251 

•arcoal containing sulphur; Kevivifying adsorheiit ^ 4 ° 9 ’ h ° 33 

Ihi action h:m 

(.o» | I‘ > id aJ !?P5 ,,,r S() !ntions ; Preparation of - /m “ ” 1788 

JMbe^nzantbrone ; Ma„„,aVt„rett‘^at djSutfs from 

Jt'benzanfbrono; Mam, fa, dure ii vat dyestnf'rs from -- ( p, M62 

Itiliyilroanf braeenedlpy , idinium dieblorlde ; 

l'Vi t ili.-er (1 -) . . ■ ' •• •• •• .. .. jj41 4 

i ert life; ^i>VoViVictVon ’ of s» all'll " (P > • • 

Formic acid ; Manufacture of !i. 1J [ l ^ , > hat ‘‘ i (P) .. n485 

J'uot gas ; Manufacture of — . m./ } ** ■■ -• *731 

Cases ; J ('oniViIlmi^ n.o 1 /,'^ 1 '. 77’"? / )x > sul » ,hi, >« O') ! ! ! ! p-gy* 

(P) m ° US ruiu)u ' 1 O sidphur compounds from —I 
Cases ; Dcsulphurisation of - _ /m ’ ' * • ■ • JJ «F n778 

< : a8 p^r;?J i ° n - by eJci-troiysiV under' Bl004 

I \ t * l *~T*~^'* , ^* i * 1 pliur rewtH h^I * O ption from “ 7I8 

-ins (P) JSJ? 

Judantlircnc ; Manufacture «i J hi£!intcd $ ; ; ; ; JJg 


Badischo Aiillln- imd Soda-Fabr.-wm/m^/. PAG1 

m 

— <« *•*. » B S 


Met'h^r ’ S a ^/ yt 7 production of (p) 

Methane ; Production of from water-ias flu 

1 oSlr C T. mp r mJs; Oxidation of ~ (P) (I) 

I Oxalic acid ; Preparation^ — - (P) ' 

henols ; Preparation of which do not darken on standing' 

| iwt JZZ ■ UrgSfcn 01 put *~ " W :: 

; ’solutions “'"Pl'Wo: Heeoverv ' of -ll frnul 

T«nnin K rnftt, ' ria1 '" ; Miinufacturo of — - (i>) ' 

ThSfJ.?? P n ‘P a ration easily soluble in cold Water* (P) 

T 1 ; ^rtqia ration of dry - (f ( } 

Ihyinol ; PreparHtion of rp) ' 

Urea; Preparation of — (P) 

A at colouring matters ; Manufacture of — ( V) 

Aat^yostutrs Of the ant hraquinone series; Manufacture of 

AVeed'killor'a^ ! 1>ro<lU(, t a >» of dyeings on (P) | 

Iiadoche, M. 


B502 

n8f»9 

U403* 

U848 

U367 

U760 

H891 

H392 


n682 


‘lips, and the 


. . See Moureu, C. 

>w: 

! lr ' materials (T*) ’ I ' TO, '"' ,iOU of ” - r ™b »l»* and similar 

j l,aekstrom,|[.I...T. Itolondte system';^ ' Studies on the 1' " 

, Bliekstrom, H. M. ,sVc Cedorbcrg I w 

; ,Wil *r, H. Coke; Inactivity of .*. 7* 

Ilaeumer, J. Str lioehrinqer Solm, 0 , II., Chen). Fahr 

- l' urnaees ; Has* or oil-heated smeltinit* (*P) " 

a« aasarjanz. (). s. .SVe A H. " 

ilnglln (. A. Coke-ovens ; Iteceneratlve (p) 

, Urjcrs , ( ontinuous centrifugal (P) 

I Bagnall, H. U. See Liverscege .IP 

; Ibixnall-llull, K. Insee, ieides, Vermifu„es. shee, 

i Evaporation rale of son,,' solutions 

. Ilaldke, W. II. ,SVc Wilson, It. K. 

Paid man, E. p. See I)e Beukeluer, P. L 

Pailej, E M. Oil-shale ; Koflning of 

Palley (i. It. See Halliday, 15. (j. 

Mlwitio 3 ; "i,moi n _l ll '" lhl, " ! n,rlh “ Ami earhtilis ; (,'ii 

Pally, T. p. J51cctrir furnace (P) .. 

Pain, 15. a Martensite ; Nature of 

X™ Gross maim, M. A. .. 

Jlnkellto Ges. m.h.ll„ and It. H,w,en.' Hesins ; jfauufne'tur, 

fro,n Phenols and foriAftldehyde ( I*) 
tinker. A., and J. Jennlsou. Wood pulps; Testing ehendml 

’ solutions wiNtainlag'nleki'iJp/ J" plating 

Nickel plating (P) v y 

Metal cleansing with alkaline iolu.loim 
jA-vKer, (i. (... Water softening by base exchange 

Baker, a. r. See Baker, J.. Hons and Perkins, Ltd. 

Baker, H. B. See Worshiy, H. It. lc (j. . . 

Baker, J. C. and Wallueo and 'J'iernan Co., Inc Kitrooeu tri 
i B l h ‘° r ‘ d0 : 1 roc ™ 0[ Pfod, icing ■ I,',,, hleachi ng^oir >) 

! ^ Australian^ ^nd 

Baker, ^^j'^Berkms. I.td„ and other,.' ' Separators ;' 'centri- 

Bakcwell, B. Magnesite cement ; Manufacture of 
Bakkc, (}. See Collenberg, o. 

Balarew, Bhoaphates and oxides ; jtccomposition of soino acid 
Reactions between solid 'sul, stances ; "lWle "of water tri 

Z 

'“si; ^'se !"*sass“»“ — ™ 

Baldwin, I. L. See Brown, IT. ]>. . . J 

Balfour, Guthrie, and Co. See .Tones P It 

BAIInt, N, and U. retow. .Sodium'; iodomidrle. d.'t'ennlnatton of M ° 4 
Ballard, W. J5. See 1’urner, T. II. . . * ’ ' ‘ ^ 3 ^ 7 


. . h‘294 

11393, H044* 
. . 1(919 

. - U402 

. . 1(402 

.. 

1(824 


1(862 

1(906 

1(437 

U1028 


n098 

1(820 

1(292 

J(2f>7* 

1(160 

B810 

1(793 

B888 

1(662 

B972 

1(349 


1(f) 7 3 
6 lT, b359 
. . 1(243 

1(393 


B088 

1(776 

I(6ft0 

1(139 

B221 

B893 

B870 

1(384 

B833 

IC>66 

B463 

1(837 

B837 

1(474 

B274 

1(896 

B93 


: Of 


-m 


B902 

Bf)76 

B895 
Bo 17 
B202 

B595 
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Ballr, 0. See Melster, Lucius, uud Briining . . . . n707, B797, n707 


Bally, 0., and Haoo-Ges. A.-G. Bismuth compounds; Organic 

for use as dyes and antiseptics (V) . . . . . . nfit)7 

Balz, 0. See Badlschc Anllin- und Soda-Fabr. .. .. B403*, «848 

Bambach, A. Alkali sulphates and ammonium sulphate ; Pro- 
duction of pure, anhydrous (P) u(i33 

Bamber, H. W. Producer-gas generators for autumoblles 

(P) * Ji778 

Producor-gas scrubbers for automobiles (P) .. .. .. u8lt) 

Ban berger, M., and TC. Trautzl. Ozone ; DetermintfWon of in 

presence of hydrogen peroxide nfi32 

Bamford. I 1 '. Butyric acid ; Deulgcs’ test for n.i3f> 

Ban, F., and E. Liebhardt. Bordeaux mixture; Increasing the 

efficiency of -- — (P) n804 

Bauer:. Milk ; Analysis of curdled . . . . . . . . n7(» 

Baneel, P. A., and fngorsoll-JtHnd Go. Vacuum-pan unit. (I*) . . nfl22 

Bancroft, W. D. Contact catalysis ; Second report of the com- 
mittee on 1»31> 

Corrosion ; Electrolytic theory of h830 

Feather pigments nl007 

Nitric, add ; Action of metals on . . . . . . . . n827 

Nitrous acid ; Catalytic act ion of . . nfXMJ 

Banerji, N. L. Waters; Tuflucncc of hydrogen don concentration 
on dose of alum and mechanism of action of alum in 

clarification of natural u37>0 

Bangham, D. II., and F. P. Hurt. Glass surfaces; Hchnviour of 

gases in contact with . . . . . . . . . . i»4U8 

Banigan, T. F. See Bassett, li. P. .. .. .. .. .. u7()fi 

Bankston, IT. jun., and F. C. Vilbramlt. Cottonseed and coconut 

oils; Influence of solvents on Jlunus iodine values of — n681 

Banti, L. Insulin; Extraction und purification of .. .. nl028 

Banting, F. ()., and otlicrs. Insulin ; Preparation of from the 

mammalian pancreas or from the related glands of fishes 
(P) ul 34* 


Buranov, A., find JR. A. Mott. Nitrogen in coal; Determination 

of ]»20fi 

Barben, A. See Tschirch, A n719 

Barber, T. W. Colloidal matter ; Recovery or separation of 

from liquids (P) imHl* 

Barbel, E., et Fils et Cie. Alcohols ; Distillation and rectification 

of (?) JlbOO 

Barbet, E. A. Oxygen and nitrogen ; Producing in a state 

of purity from atmospheric air (P) .. u.M2* 

Barbour, A. 1). See Ardugh, E. G. it. t>1029 

Barek, H. See Mil Her, E. n. r »3, u, r »;> 

Barclay, 8. F. See Mather and Plait, Ltd n.'ilO 

Burdhan, J. C. See Datta, K. L. . . . . . . . . , . i<201 

Eardt, If. Metals ; Precipitating or recovering from their 

solutions (P) n339 

Itarflcld, E. P. See Wild, L. W n263 

Burger, G., and F. D. White. Guluteolin : a new glueoslde from 

Galega officinalis . . . . . . . . . . . . nl97 

Barker, F. G. See Broadhoad, 0. F nf22 

Biirkcr, 11. H., and H. Schlundt. Radium ; Extraction and recovery 

of from typical American earnotito ores . . . . n42(5 

Barlot, .T. Ferric oxalate; Application of to the separation 

of iron and calcium . . . . . . n893 

Barnard, A. J3., and E. 1. du Pont dc^Nemours and Co. Anthra- 

quinone ; Recovering rcsiduaT from a Bulphonation 

mass (P) . . . . H87 

Barnard, C. M. Dyestuffs; Manufacture of (P) .. .. nl008# 

Barnard, I). P., and others. Lubrication ; Mechanism of . . n932 

Barneby, O. L. Carbons ; Utilisation of vegetable materials and 

manufacture of gas-adsorbent, and decolorising (P) . . B860 

Gases; Apparatus for separating and recovering (P) . . «855 

Gases ; Apparatus for treating (P) . . n8f>f* 

Barnes, F. Conifers of Newfoundland and their properties . . n248 

Barnes, G. C„ and J. It. Morgan. Centrifugal separator (P) .. nil!)* 

Barnett, E. de B., and M. A. Matthews. Anthracene series ; Studies 

in the ■ l>500 


Barnette, R. M., and others. Soil acidity ; Colorimetric deter- 
mination of b394 

Soli ; Determination of tho hydrogen-ion concentration of 

the n989 

Barnhurst, H. G., and Fuller Engineering Co. PolverLsed-fuel 

furnace (P) nl21 

Barr, G. Lidstonc viscosimeter 29 t, b988 

Nitric oxide ; Action of potassium hydroxide on — - .. B556 

Viscosimeters; Capillary type BllO 

Barr, G. W., and others. Steel ; Mild liaving a high elastic. 

limit, and its general applications B470 

Barr, J. A. Ferrophosphorus ; Manufacture of at Rochdale, 

Tenn »1015 

Barradell, L See Harrison Carter, Ltd., J. . . . . . . bSI, b497 

Barratt, T. Mercerlsatlon ; Lustre produced in cotton by .. B503 

Barraud, M. See Dupont, G n015, b72<) 

Barrett, F. L. See Coward, II. F B88 

Barrett, W. R. See OrndorfT, W. R B1007 


I’AUE 

Barrett. Co. See Canon, F. A . . . . . . . . . B802 

See Graver, A. E BIO, B200, Bf». r i2, l(f>78 

See Downs. c. R n434* 

See Gould, D. V b 328, n&ttO* 

See Perry, It. P j»«7f»* 

See Rhodes, F. II nU>17 

Rarrolller, J. See Bclleaud, It. L. M H8(J0 

Barrows, F. E. Ores; Combined sulphidation and flotation of 

(P) H34() 

Barrows, W. P. See Jordan, L. n87tl 

Barrs, C. K. Cadmium; Determination of in spelter and 

zinc ores 77 r, u52<) 

Barrs. E. Distillation; Low-temperature- (P) .. ji740* 

Rabble for low-tcmperaturc coal-distillation purposes (P) . . m!4fi* 

Bartel I, F. K., and E. ,T. Miller. Adsorption by activated sugar 

charcoal. Mecl tank's of adsorption ,. .. .. usor> 

and M. Van Loo. Membranes with uniform dist ribution of pores ; 

Preparation of collodion . . . . . . jr_’NO 

Barth, A. Copper and copper alloys ; Solution of — (I*) .. n3S9 

Copper; Electrolytic deposition of (P) .. .. .. u7f>3 

Cuprous chloride solutions ; Preparation of — • — (P) . . . . n747 

Silver; Electrolytic deposition of (P) .. .. .. b77j3 

Barthcl, 0., and N. Bengstsson. Manure ; Action of stable — • In 

decomposition of cellulose In tilled soil . . . . nfi.SP 

Bartholornnus, E. See Kalle und Co. A.-G. .. nfil7, U891 

Bartlett Hayward Co. See ITcedenburg, If. S. .. .. .. U(171 

Barton, K. If., and If. M. Browning. Viscosities of liquids experi- 
mentally correlated to pendulum dumping .. .. .. 1)319 

Bartow, E. See Warren. R. M. .. ., . . n7(M 

Burtseh, A. Bearing metals ; Rapid analysis of — • . . , , 8878 

Bartseh, O. Foam systems .. .. .. .. .. U971 

Froth flotation process; Theory of — - .. .. u984 

See Traithe, J. .. .. .. .. .. .. .. 1(897) 

B arise) ait, ]•’. Phosphorus; Failure of tests for — in a case of 

phosphorus poisoning . . . . . . . . n49rt 

See Dlnslage, E. .. .. .. .. .. ., .. U MW 

See Kduig, J. .. .. .. .. .. .. .. u39fi 

Bartunek, J{. Dyeing of cotton, flax, and hemp: Differences tn 

tin' ' ))37r>, 11993 


; Bury, P. Cellulose molecule; Polymerisation of tlio l)4(J3 

Elect tic storage batteries; Absorption of gases by colloidal 

oxides, and mode of action of - - - .. .. .. H2I13 

Basanta. J. It. Olive residues; Dry distillation of .. .. ]i7>2f> 

Bascou, E. B. G. Sec So<\ de llocherehcs et dc Perfcetlonncments 

Industrlels . . . . . . . . . . . . . . H7>48 

: Bash Oil and Refining Co. See Huge, D. W 1)47 

Basiakina, N. A. Sewage ; Purification of by activated sludge 

# process . . . . . . . . . . . . . . . . i)31t> 

Baskerville, C. II. V. Producer for gasifying bituminous and other 

fuels with high volatile contents. (?) .. .. .. n247> 

Bass, L. W., and T. 1$. Johnson. Nitrogen peroxide; Interaction 
of some aromatic hydrocarbons, alcohols, and aldehydes 

with 11312 

Basset, L. P. Iron ores ; Direct reduction of ores, particularly 

of (P) 1)474 

. Bassett., A. J. See Sharp, J. K. i)027> 

i Bassett, II. P., nnd T. F. Banigan, Silk and similar products; 

Process of making artificial (P) n7(M> 

I Sec Parsons, C. L. . . . . . . 1)930 

i Bassett, W. C. Steel; Composition for hardening — -- (P) .. 1)717 

Bastoue, H. J. Sugar analysis ; Special slide rule for apparent 

purity calculations in - — • .. .. .. .. .. 1)271 

I Bateman, C. Ammonium sulphate ; Manufacture and neutralisation 
i of D7>94 


Bateman, W. It . Separators employed for the separat inn of liquids of 

different, density (P) 1)730 

Bates, J*. II., and others. Magnesia made from magnesite from 

several sources ; Tests of caustic . . . . . . 1)383 

liutist, S., and others. Yeast. ; Clarifying ami purifying molasses for 

manufacture of compressed (P) . . . . . . H4S0 

Batsford, H. E. Salts; Analysis of mixed by the freezing 

point method . . . . . . . . . . . . . . 1)131 

Battegay, M., and J. Bernhardt. Anthraqulnonylurethancs and 

anthraqulnonylureas . . . . . . . . . . u49 

nnd P. Brandt. Antliracenemonosulphonle acids. Sulphona- 

tlon of hydrocarbons in a basic or neutral medium . . . . Hl2G 

and M. Kappeler. Artificial musks 1)847 

and A. Wolff. J-ucid (2-amino-. r i-napht.hol-7-suiphonic add) .. n48 

Mononzo dyestuffs from J -acid .. .. i)80 

and others. Naphthol A S (anilide of 2.3-hydroxynaphthoie 

acid) ; Derivatives of . . . . . . . . . . n5.»l 

Bat.teUI, F. See Stern* L d889 

Bail, A. llesin ; Synthetic (P) 9720 

Baud’Huln, M. Muffle furnaces, enamelling furnaces, nnd t lie 

like (P) B230 

Bauer, E. See Manehot, W. . . . . . . . . . . . . i*7>97> 

Bauer, J. J. Printing fabrics, wall-pa pers and the like (P) . . 1)171* 

Bauer, K. IT. Peri y a oil ; Llnolenie. acid bromides from — — . . n204 

and K. Gonser. Drying oils ; Permeability of films of . . 1)987 

and W. Ncth. Seal oil . . . . . . n!83 
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nl39 

B431 


ulOl* 

1)944* 

1)244 

1)582 

1)840 

1)110 

1)522 

1)28 

1)100 

1)911 

1)324 

1)340 

1)759* 

1)832* 


1)832* | 


PAOB 

Bailor 0. Aluminium Holders ; Tests on B178 

and W. lleldcnhaln. Aluminium-zinc alloys ; Properties of B035 

Aluminium-zinc alloys ; Shrinkage of . . . . . . B52U 

and IC. Piwowarsky. Copper ; Diffusion and solution of aluminium, 

tin, and zinc In . . . . . . . . , , b59 

and II. Schack. Fusible alloys B521 

Bauer, W. \V., and It. Adams. Diarsonodlphenyl and derivatives 1)847 

See Du Pont de Nemours and Co., K. I. 1)705 

Brtuerscliiifer. Transformer oils; Determination of sludge value 

of 1)818 

Baughman, W F., and G. 8. Jamieson. “Chula” oil, a fatty oil 

from the tubers of Vyperut esculent ns ; Constituents of 

See Jamieson, G. S. . 

Baum, K„ ami others. Acetaldehyde ; Manufacture of from I 

acetylene (P) 

Baum, G., and Chem. Fabr. Welssenstctn Ges. Anode for forming 
per-rompounds (P) 

Hydrogen peroxide ; Process of making or concent rating (P) 

Baum, J. V., and Westlngl iousc Electric and Manuf, Co. Combustion 

of Holid fuels (I*) 

Baumann, E. J. Phosphorus: Determination of organic 

Yeast nucleic acid ; Simple method for preparing large quantities 

of as a magnesium compound.. 

Baumann, O. Fat in sour uiilk ; Determination of .. 

Baumgardner, J. A. Iron and steel ; Case-hardening of (P) . . 

Baur, E. Lactic acid fermentation of dextrose by peptone 

and P. Piiichi. Carbonic acid ; Photolysis of 

and A. Ferret. . Silver salts ; Action of light, on dissolved - 

in presence of zinc oxide 

Bauriedel, F. Sulphur in lignite ; Determination of 
Bausch Machine Tool Co. See Babson, K. J). 

Baxter, B. it. 'Panning solutions; Itocker for agitating washing, 

liming or (P) 

Baxter, W. II. See Baxter, \V ; H., Ltd 

Baxter, W. 11.. Ltd., and W. 11. Baxter. Itoad making and other 
]uiri>oses ; Apparatus for drying and coating broken stone, 
or <irc with bitumen, tar or other materials for applic- 

able also for drying other materials, such as sand, slag, 
stone, gravel, and the like (I*) 

Bayard, F. W., and E. I. du Pont de Nemours and Co. Tar oils; 

Process for treating (P) .. .. .. .. ni8 

Bayer, E. C. Building materials ; Method of manufacturing porous 

(1*) . . . . T)1014 

Bayer, F., und Co., Farbcnfabr. vorm. O-Aretvl derivatives of 

aromatic hydroxyenrhoxv tic acids ; Production of - — - (P) nttl7 

Amines; Pre])aration of aromatic (P) .. .. .. n808 

A minoazo compounds ; Preparation of (P) .. .. n4l3 

A minopropyl alcohol ; Ester of substituted (P) .. .. b115 

Anthracene dyestuffs (P) B863* 

Artificial silk ; Manufacture of (P) .. .. .. .. wu 

A/.o dyestuffs (P) nlO*, U418, nll4*, h«328*, B802 

Benzyl acetate ; Preparation of (P) B709 

Cadmium pigments; Production of red (P) .. b433 

Charcoal ; Manufacture of active (1*) .. .. .. u45 

Cotton ; Fixation of colours on (P) u509 

Cystine and cysteine ; Preparation of heavy-metal compounds of 

readily soluble m water (P) . . . . . . . . b812 

Disazo dyestuffs (P) . . . . . . . . . . . . B802 

Dyestuffs of the anthraquinnne series ; Production of (p) D801 

Fungicides, insecticides, and bactericides (P) B534 

Gas mixtures rich in methane or ethylene ; Preparation of 

(F) B502 

Gases and liquids ; Apparatus for producing intimate mixture 

between (P) . . b81, U 450 

Gases or vapours ; Separation of organic — — ■ (P) .. .. b622 

Hydrochloric acid and sodium sulphate ; Furnace for the 
manufacture of (P) 

Hydrogen sulphide ; Process for obtaining sulphur from a 

gas containing (P) 

Hydrogen sulphide ; Process of oxidising (P) . . 

Hydrogeu sulphide ; Treating and purifying gases containing 

Hydroxyalkyl ethers ; Production of derivatives of basic — - (P) 

Hyposulphites ; Manufacture of (P) . . * 

Indigoid dyestuffs ; Manufacture of (P) 

Linseed oil : Substitutes for (F) 

Litliopone fast to light (P) . . ] \ 

Pharmaceutical product from hydroaromatic ketones (P) . ! 

Pyrazolone derivatives ; Preparation of (P) 

Seeds ; Disinfecting (P) 

S’ I ver- protein preparation; Production of stable,* readiiy 

soluble (P) Boy*, 

Soporific (P) 1,577 

Sulphur compounds ; Removal of from gases free from 

ammonia (P) 

Sulphur dioxide and hydraulic, cement; Production of — — 
from calcium sulphate (J*) 

Tannin-protein compounds ; Preparation of * — — (p) ] 

Tanning animal skins ; Process for - (P) 

Titanic acid ; Preparation of from titanium-iron com- 
pounds (P) 

Trlarylmethane dyestuffs (P) | ’ ’ * 

Varnishes, impregnating material and the like ; Preparation 

of (P) 

"’urrnin ; Method for the eradication of (P) 

‘oast ; Production of a concentrated fodder from 1 - — — , having a 

high content of vitamins and enzymes (P) B051 


B422* 

B944* 

1)908 

B174* 

1)907 

B95* 

B824 

B434 

B265 

B233 

B891 

B843 

B578 


1)820 


B402 

B800 


B788 


B265 

1)804 


1 


Bayerische Stlckstoff-Werke A.-G. Nitric acid; Purification of the 

crude gases in the catalytic production of (P) . . 

Nitrogen ; Fixation of by alkaline-earth carbides (P) 

and F. Jqjjt. Ammonia; Purification of previous to its 

oxidation (P) 

and B. Loewe. Catalytic feactions ; Apparatus for carrying out 

(P) 

Bayle, E., and It. Fabre. fluorescence ; Application of to 

identification of drugs 

Baylls, J. B. 80 ArtiMfcrong, J. W 

Baylis, J. It. Water ^Detection of suspended matter, and proposed 

standard qt clarity In filtered 

Beal, G, D., and K. E. Sparks. Reagents free from arsenic ; Pre- 
paration of 

Beall, F. H. Anthranilic add ; Manufacture of (P) 

and D. B. Bradner. Anthranilic acid ; Manufacture of (P) . . 

Nltrobenzoic adds ; Manufacture of (P) 

B6ard*0lemenrct, N. Cacao butter ; Bellier’s reaction applied to 

detection of adulteration in 

Beasley, W. H., and others. Briquetting of ores (P) 

See Perkins, W. G 

See Stennlng, W. W. 

Bento, J. See Gil, J. 0. 

Beaton, G. Blast-furnaeo tuy&res (P) .. 

Beattie J. A, See Keyes, F, G. 

Bcaudequin, J. Coal or coal-llko substances and by-products ; 

Manufacture of artificial from vegetable matter (P) 

Beecard, E. Bread making ; Utilisation of bacteria which form 

lactic anti acetic adds in (P) . . 

Becco Engineering and Chemical Co. See. Grant, E. D. . . 
Bechclli, C. Fertilisers and colouring matters ; Plant for tho 
manufacture of (P) .. 

Beehhold, H., aud L. Gutlolm. Ultraflltrutlon ; Apparatus 

for 

and S. Neumann. Glue and gelatin 

and others. Vegetable oils ; Removal of free aeid from 

by adsorption 

Beck, A. See Chem. Fabr. Gricsholm-Eloktron . . n.388, 1)389, 

Beck, C. See Badisehc Aniliu- und Soda-Fabr. 

Beck, G. Electrical accumulator (I*) 

Beck, It. Duralumin : its properties and range of usefulness . . 
Becker, A. Formaldehyde-potassium soap ; Preparation of a 

(P) 

Becker, E. Sec Schwalbe, 0. G. .. 

Becker, H. Cemcnt-likc mortar*forming material ; Manufacture of 

Becker, H. G., and W, K. Abbott. Water ; Determination of 

dissolved air in small quantities of 

Becker, J. Coking retort ovens (P) . . . . . . 1)703, 1)820 

Coking retort oven batteries with regenerators (P) 
and Somet-Solvay Co. Coke ovens ; Heating system for retort 

(>’) 

See Schumacher, E. 

Becker, K. Metals, mixed crystals, and intermctalllc compounds ; 

. Crystal structure of . 

Becker, It. See Erdol- und Kohle-Vcrwortung A.-G. 
Beckerlng-Vinckors, J. Paper sized with rubber latex; Pcr- 
manenco of 

Rubber latex ; Application of to paper Bizing . . 

Beckot, F. M., and Electro Metallurgical Co. Iron ; Process of 

making rustless ami similar alloys (P) 

Zlrconlum-stcel ; Manufacture of (P) .. .. 1)202 

and Union Carbido aud Carbon Research Laboratories, Ltd. 

Metal-bcaring solutions; Recovering values from 

(P) 

and others. Mctal-bearlng solutions ; Recovering values 

from (P) . . . . . . 

Zirconium steel ; Heat-treated (P) 

Beckman, J. See Schneider, 0 

Bedel, 0. See Lebeau, P 

Bedford, C. W., and Goodyear Tire and Rubber Co. Vulcanisation 

of caoutchouc ; Accelerator for (P) .. .. B105* 

and H. A. Winkelmann. Vulcanisation ; Reaction of accel- 
erators during . Organic acids and Inorganic accel- 

erators 

and others. Thiocarbanilide ; Production of (P) . . 

Vulcanisation accelerator; Thiocarbanilide derivative for 
use as (P) 

Beebe, M. C., and others. Photographic reproduction processes, 
ami media therefor (P) 

Beebe, P., and Goodyear Tire and Rubber Co. Rubberised fibre 

composition ; Method of manufacturing (P) 

Bccglc, F. M. Ester gums 

Ester gums ; Manufacture of — — on a commercial basis 
Beek, C. See Badlscho Anilln- u. Soda-Fabrlk .. 

Beer, Maison, and L. Charlier. Separation, washing and classi- 
fication of solid materials (P) 

Beer SOhne, C. F. Colloidal carbon products ; Metallisation of 

(P) 

Colloidal soluble acid products containing carbon ; Preparation 

of from coal and the like (P) 

Paints ; Production of anti-corrosive (P) 

Beet, A. E. Fusain ; Analyses of 

Beetlestone, N. C. Yeast cell ; Moisture content of the . . 


FAGS 

b746 

b334 

J)043 

1)323 

B090 

B994 

B704 

B417 

B007 

1)067 

B577 

B525 

B0O2 

B014* 

B1000* 

1)130 

B502* 

1)850 

B702 

B440 

B112 

B014 

B733 

B759 

1)204 

1)753 

1)033 

1)080 

B520 

■•■ht 1 

B390 

1)00 

1)832 

1)112 
, 1)898 
1)820 

1)304 

1)897 

1)100 

1)379 

11553 

B500 

Bp49 
, b870* 


1)523 

B523 

B0OO 

B517 

1)772 

, 1)954 


1)180 

B233 

1)105* 

1)493 

B435 

B910 

1)052 

B407 

B281 

B402 

B45 

B879 

B973 

B1024 



NAME INDEX. 


13 


Begtrup, K. F., and Metal and Thermit Corp. Crucibles ; Plugging 


for melting metals (P) B523* 

Behr, H., and Co., Inc., and F. J. Crupl. Waterproof abrasive 

articles ; Manufacture of (P) H331 

JBehx, M. See Brukl, A * B090 

Vec Moser, L B018 

Behre, A. Meat and sausages ; Water content of . . B488 

Behrens, J. See Bayer, F., und Co. » B502 

Behrlngwerke A.-G. Emetine and yatren ; Preparation of a 

solution of (P> w v • * U355 

Bohrman. A. 8. See Hughes, W. J. T* . . . . b133 

Behse, O. C. Arsenic acid ; Manufacture of ($) . . nftf»8 

Beielstcln, A. SecChcm. Fabr. Grieshoini- Elektron .. b388, B389 

Beil, A. Indlgosol B034 

Belndl, C. Hydrocyanic acid ; Production of . (P) . . n511 

Belser, A. See. Prlngsheim, H. ■- B843, B921 

Beja, M. See Ricsonfeld, E. H b557 

Bolavoinc, L. Furnaces burning coal-dust, powdered coal, and 

the like (P) b40 

Bfclavskl, E. See Kubelka, V B528 

Beldam, W. R. See Filcher, F. C. . . . . , . nlOOO 

Beige, C. H. See Congdon, L. A. B230 

Belgravo, W. N. C. Hevca latex ; Coagulation of . . . . b205 

and R. O. Bishop. Hevca latex ; Some constituents of B205 

Beling, R. W. Nitrolim and Its constituents ; Toxic action of 

BfiOO 

Belknap, F. L. See Howard, W. R. b291 

Bell, J. 0. See Ardagh, E. G. R U223 

Bell, J. K., and Sinclair Refining Co. Fractionating tower for pres- 
sure cracking stills and the like (P) .. .. .. b550 

Bell, W. A. J. See Thews, K. 11 B079 

Bclloaud, R. L. M., and J. Barrolller. Mercury vapour lamp (?) B860 

Jielllngall, R. R. See Hiller, 8 n704 

Beilis, A. E., and Beilis Heat Treating Co. Metals; Fused eutectic 

salt bath for heat treatment of (?) n502 

and others. Metals ; Pot or crucible for heat treatment of 

(?) B562 

Beilis Heat Treating Co. Metals ; Method of heat-treating 

and furnace therefor (P) B874 

See Beilis, A. E B&02, B502 

0'’ See Collins, C, S. u302* 

Bellucei, I., and B. Ricca. Cyanogen ; Determination of 

in complex iron cyauogen compounds . . . . . . n556 

and (1. Savoia. Zirconium ; Detection of in presence of 

titanium . . . . . . . . . . . . . . . . b580 

Bern, M. See Kopaczewskl, W. B704 

Bcmberg, J. P., A.-G. Artificial threads or yarns; Gutter or 

channel for treating , more particularly imitation silk 

yarns (P) _ b 21>1 # 

Benckcr, F. See Bayer, F., und ( o. .. .. „ b95* 

Benczer, L. See Kohn, M. 1)55 

Benda, O. See Mailer, R B02O 

Bendlxen, N. Emulsification of liquids ; Centrifugal apparatus for 

which will not mix (?) . . . . B737* 

Bcnodctti-Pichler, A. Quantitative mJcrochemica! separations. 

Use of small filter rods . . . . . . . . . . . . B892 

Benedicks, C. Iron and other refractory metals ; Determination 

of density of in the liquid state .. .. .. B10I4 

und V. Christiansen. Hardness tester ; Investigations on the 

Herbert pendulum 9. . . . . . . . . . B830 

Benedict, C. H., and H. C. Kenny. Copper ore tailings ; Ammonia 

leaching of Calumet and Hecla b380 

Bonesch, E. Sodium sulphide and similar products ; Rapid method • 

for analysis of B80O 

Sulphuric acid ; Recovery of concentrated used in refining 

and of the acid resin contained lu it (P) . . >. 1)306 

Sulphuric acid ; Recovery of used in the saccharification 

of cellulose and of material containing it (P) . . . . B390 

Bengough, Q. D., and R. May. Corrosion of copper, zinc, brass, 

and condenser tubes B833 

und J. M. Stuart. Corrosion ; Mechanism of metallic . . D130 

BengtBon, 8. L. Gas producers ; Mechanical poking meaus for 

(P) B85* 

Bengtsson, N. Ammonia in soil ; Determination of .. nl022 

See Barthel, C. 1)989 

Benjamin, E. 0. Rubber product ; Soft (P) B083 

Benjamin, G. H. Dehydrating milk etc. (P) B1027 

Dehydrating vegetable, animal and other materials (?) . . n30 

Furnaces for melting and casting metals (P) B0O1 

Tunnel kiln (P) B40 

Benner, R. C., and Prest-O-Lite Co., Inc. Battery separator (P) . . b753 

Storage-battery grid (P) B753 

Storage cell or battery (P) B7G4 

Storage cell or battery and electrode therefor (P) . . . . B764 

and Union Carbide and Carbon Research Laboratories, Inc. 

Separator ; Sllicated for storage batteries (P) . . B680 

Benncrt, C. Proteins ; Utilisation of decomposition products of 

in dyeing etc. (P) B9O0 

Wool ; Protection of during carbonisation ( P) . . . . B705 

Bonnett, H. B. Glycerol ; Modified bichromate method for deter- 
mination of . Hydration of curd fibres of sodium 

palmitate B1019 


Bennett, H. G. Tunning ; Rate of hSBI* 

Bennett, M. H., and Scovlll Mnuuf. Co. Electric furnaco (?) . . n718 

Electric furnace for inciting metals (i’) nl38 

Bonnett, P. L. Shale retort (P) n821 

Bcnnewitz, K., and P. Gfinther. Hydrogen dissolved in platinum ; 

Condition of . . . . n808 

Bennion, E. B. Aleurone cells of cereals . . . . . . . , n#88 

Aleurone layer : Effect of germination on the . . . . jj884 

Bcnnis, A. W. Furnaces (P) B973* 

Benoit, A. L. Waste liquids ; Purification of (p) B311, B886 

Benoit, F. See Guutz, A. .. .. .. . . n(j7Q 

Benson, H. K., and others. Portland cement ; Solubility of 

in weatfcering agents b944 

Benson, J. H. See Leech, C. E, .. .. .. .. nuiff) 

Bentley, G. H., and K. G. Appleby. Gas producers and the like (P) nl03 
Benton Scale Co., Ltd., and W. A. Benton. Hardness of materials ; 

Apparatus for effecting a test of the (P) . . . . n690 

Benton, W. A. See Benton Seale Co., Ltd. .. .. .. u090 

Benzou, B. See Bertrand, G. .. .. .. .. .. nr, 72 

Bcrcndes, R. See Bayer, F., und (X» 1)402, HO 1 7 

Berg, W. A. P. Gas ; Generating mixed in twin generators 

(1*) 1)123 

Bergeim, F. H. See Bogert, M. T. . . . . . . . . . . n823 

Borger, E. Glass : Unbreakable b422 

Borgor, H.G. See Brown, R. L. .. .. .. .. .. n8f»0 

Borger, H. H. Coking ; Influence of the temperature of on the 

properties of blast-furnace coke .. .. .. .. b009 

Bcrggrcn. R. E. L. See Colin, E. J H90L 

Bergheimer, E. See Lorenz, R B893 

Bcrgius, F. Hydrogenating gas for decomposing hydrocarbons nr 

coal (P) 13604 

Bcrglund, E. S. Zinc and lead ; Treating materials containing 

(P) .. 1)014 

Zinc powder ; Method of converting — — into lluld zinc (?) , . n870 

Bergman, J. G. See Cole, D b158 

Bergmann, M. Hydroxyamincs ; Separation and purification of 

(P) 1)449 

und S. Ludewig. Starch ; Halogen compounds of . . . . b048 

andS. Sabetay. a-Monoglycerides of higher fatty acids D081 

and others. Animal fibres ; Treatment of (P) .. .. nd7H 

Sugars ; Unsaturated reduction products of the - — and their 

transformations nl90 


I Bergsma, J. J. insulating or building materials ; Manufacture of 

(P) H134 

Bergstrom, II. Sawdust and chipped wood ; Alteration of 

(Juring storage B373 

Bergstrom, F. W. Metals ; Displacement of from solutions of 

their salts by less electropositive elements. Replacement 
of sodium aud potassium by magnesium and aluminium . . Hi 32 
Bcrgvc, E., aud Norsk Hydro- Klcktrlsk Kvaelstofaktiesclskab. Nitric 

add; Product ion of concentrated (P) .. .. 33747* 

Bcrka.F. See Kubelka, V. ., .. . . .. .. B22f>, u9l8 

Berkeley, It . T. M., and E. Stenliouse. Timber, furniture and leather ; 

Preserving from attack by animal and vegetable posts 

(P) 1)943 

Bcrl, E. Cellulose and ulkylecllulose ; Production of products con- 
taining (P) j)41. r » 

Explosion in a nitrogen-fixation plant at Bodio n410 

Nitrocellulose; Rc-ultrnt ion of moist (P) .. .. hOIS 

Oil and coal ; Producing mixtures of (P) 33500 

und J. Bitter. Ethyl chloride ; Formation of from ethylene 

and hydrogen chloride . . . . . . . . . . b278 

and W. Pfannruiiilcr. Flotation process . . . . B078, B792, b830 

Silicic acid ; Behaviour of organic dyostuffB towards . . b830 

Silicic acid; Retention of organic dyestuffs by .. bOOI 

Sodium sulpliide ; lodo metric determination of . . . . b292 

and W. Urban. Hydraulic, cements nr, 8 

and E. Wachcndorff, Adsorption by substances of large surface 

area n929 

Benzol in coal-gas or coke-oven gas ; Determination of organic 
vapours in gaseous mixtures by means of active charcoal, 

especially of b540 

and others. Viscosity of highly viscous substances, r.ij., cylinder 

• oils; Determination of b304 

Berlin, D. W. Ferrochiomo and other ferrous alloys ; Producing 

(P) B717 

Iron and steel ; Producing rustless (p) b717 

Metallic oxides, such as chromic oxide ; Method for reducing 

(P) B070 

Berlin, H., and others. Naphtholsulphonic acids ; Separating 

(P) B552 

Berliner, J. F. T. Iron-carbon alloys; Determination of critical 

ranges of pure by the thermoelectric method . , . . u034 

Berliner Dextrinfabrlk O. Kutzner. See under Kutzner. 


Bermutat, A. Sulphuric acid ; Support for concentration apparatus 


for (?) • B293 

Berndt, K. See Schwalbe, C. G. .. .. .. .. .. B078 


Bernhardt, J. See Battogay, M. b49 

Bernini, A. Woollen and silk materials ; Elcctroscoplc method and 

apparatus for testing the genuineness of — — (?) . . boi* 

Berry, E. R. Quartz ; Cloar fused made In the electric furnaco B597 

and General Electric Co. Quartz working (P) b205* 

See British Thofnson-Houston Co., Ltd n713 
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Berry, R. A. Lead nitrate ; Manorial projK-rties of .. B209 

Berthelon, E. Carbonising furnace (P). . .. .. .. b83 

Berthelot, C. Carbonisation ; Low temperature with special 

reference to lignite •• •• •• B545 

Coal, metallurgical coke, and briquettes ; Proposals fur stan- 
dardisation of methods of analysts of . . . . . . 1*774 

Berthoild, A. Hydrochloric acid ; Kinetics of the photosynthesis 

of . . 1*376 


Bertlaux, L. Aluminium; Analysis of Industrial . . . . 1*221 

Bertlaux. Electrolytic analysis in an apparatus with a rotating 

anode; Rapid i*851 

Bortolo, P. Glycyrrhizln ; Preparation of commercial .. .. 1*151 

Bertrand, G. ('upper ; Trans])ortation of — • in the gaseous state, 

and ah copper-carbonyl . . .. .. .. .. .. 1*20 

Silicon ; Micro-determination of and its concentration in 

certain organs . . . . 1*894 

Silkworm cocoons ; Chloroplcrln process for destroying life 

within . . . . . . . . . . . . B74L 

and Jh Benzon. Zinc , Importance of — - in nutrition of animals 1*572 
and Mokiagnatz. Copper, zinc, nickel, and cobalt; Quantitative 

separation of very small quantities of from a complex 

mixture . . . . . . . . . . . . . . 1*79 

Bcrtsch, 1*1. Sensitising composition for preparing blur-print paper (P) 1*771 
Bert seh, .f. and Bcrtsch Process Co. Fluids ; Process of receiving 

volatile from petroleum (P) .. .. .. .. 1*704 

Bcrtsch Process Co, ,SVc l’.citsch, J. V. . . . . . . . . j*704 

“Berzelius” Mclullhiit ten A.-G. Zinc white; Preparation of 

( P) 1*392 

Besemfelder, K. It. Porous materials ; Impregnation of (P) .. )«83L 

Suiphi<les ; P re pa rat ion of — - from sulphates ( P) .. .. 1*740 

Best, C. If., and I). A. Scott. Insulin; Preparation of - — .. .. bI12 

See Banting, F. G b154* 

Beste, H. Sir Jauder, G. .. .. .. .. .. 1*019, l*HL9 

Bestehorn, If. Sec Feist, K. .. .. .. .. .. .. 1*880 

Bethlehem Steel Co. .Sec Merry weather, If i*428 

Hettinger. Vinegar; Manufacture of - - from amylaceous ma- 
te* in Is 1*227 

Beyer, R. Electric furnace (P) . . .. .. .. b71H 

Beyersdorfer, I’., and W. llcss. Sucrose solutions ; Action of ultra- 
violet rays on - - .. .. .. .. .. .. 1*957 

and Zuckcrfabrik Frankcnthal. Glue and bone-cimrcoal : Pre- 
paration of- ■ - (P) nl()21 

Bryne, K. Zinc; Volumetric determination of in ores .. nlOlfl 

Bcysclilag, F., and H. (Janssen. Shale ; utilisation of oil (P) . . b305 

Brytliien, A., and 1*. Pannwitz. Cocoa and chocolate ; Examination 

of ul 11 

und others. Acetaldehyde ; Determination of . . . . i*959 

Bczssonolf, N. Vitamin B ; Jeudrassik’s reaction for - - and Its 

relation with the phenolic grouping .. .. .. .. 1*397 

Vitamin C ; An additional requirement for testing with the 

reagent for . , . . . . . . . . . . . . j»57l 

See Truffaut, G. 1*305 

Bhatnagar, S. S., and others. Coagulation ; Mechnnieal condition of 

eoagula and its hearing on theory of complete — . . . . B497 

Bhopal Produce Trust, Ltd. Calcium oxalate and other materials ; 

Recovery of — ■ from trees (P) 1*537 

and \V. A. Fraymouth. Calcium oxalate; Obtaining from 

vegetable matter (P) .. .. .. .. .. .. u. r »77 

Oxalic add or Its salts ; Process for obtaining (P) . . . . 1*577 

Blazzo, R. Bromine value ; Gravimetric determination of and 

bromine-refraction value of fats .. . . .. .. 1*47.8 

Fats; Determination of the nleohol (neetyl) value of .. j*479 

Bibb, C. II. Aldehydes and other oxidation products; Process of 

making (P) 1*403* 

Bibergeil, A. See Akt.-Ges. fiir Anilin-Fabr. .. .. .. 1*711 

Biekel, A., and J. A. Collazo. “ Tasago ” (dried meat exported from 

La Plata) ; Chemical and biological observations on .. 1*396 

Bidart, G. Sec Malvezin, P. .. .. .. .. 1*227 

Bidwell, (1. L. See ( oe, M. R. .. .. .. .. .. .. i*395 

Bicdcrmaiin, W. Aniylose, ; " Autolysis ” of ■ . . . . . . . jtl45 

Fermentation with non-enzymes .. .. .. .. .. i*272 

and 0. Jernakotf. Starch ; 8alt hydrolysis of . Hydrolysis by 

inorganic! catalysts (artificial oxydases) j*991 

Bichl, K. See (futtmann, A. . . . . . . . . , . . . *-516 

Bidder, W., and (). Hist. Heart remedies; Comparison of colori- 
metric and biological methods of investigating . . **706 

Bidcckl, J., and .1. Cieehanowski. Acetic anhydride ; Preparation of 

- — — without chlorine and phosphorus B653 

Bielcnbcrg, W. Hydrocarbons ; Act ion of sulphur on .. .. B777 

See Von Walt, her, R i*775 

Bieling, R. Micro-organisms; Intramolecular respiration of B272 

See Melstcr, Lucius, und Bril uing B353 

Bielmann, O. Alcohol ; Utilisation of cacao hulls for production of 

(P) .. .. B487 

Blclouss, E., and others. Aromatic materials ; Treatment of 

and products (triamluotoluene) resulting therefrom (P) . . u505* 

Bierer, J. M., and O. 0. Davis. Rubber agolug test involving oxida- 
tion under pressuro 1*683 

Bierry, II. See Desgrez, A. U763 

Biesalski, E. Phosgene ; Pyrogenic formation of . . . . u941 

Bitfnr, A. Cellulose ; Preparation of together with resin, tur- 
pentine, etc b930 

Biggs, R. P. Cube gambler and Indiau cutch ; Differentiation of B758 


Bigot, A. Kaolins and bauxites ; Fused 8257* 

Kaolins, clays, etc. Colloidal plasticity. Gel and sol phenomena B134 

Urban refuse; Plant for treatment of - B 490 

Bigwood, E. J., and W. S. Ladd. Acetone bodies ; Qualitative tests 

for — ; their significance and value .. .. ,, b282 

Biilmaim, E. Hydrogen-Ion concentration in soil ; Measurement of * 

by means of the qulnhydrone electrode . . . . . . b482 

and E. Rimbert. Ilypobromous arid, and determination of 

hypobromous and br#mic acids B53 

Bilflnger, It. See Klever, H. W. B892 

BilHnghame, W. E. Ewuislve and detersive agents (P) . . b987 

Billings, J. R., and .r. R. Billings Iron and Stool Co. Cast, Iron or 

steel; Treating molten (P) B339 

Billings Iron and Steel Co., J. R. Sen Billings, .r. R ’ . B 339 

Billlngton, 0. Ferrous alloys (P) B tta7 

Billwlller, J. and J, Cellulose and fibrous material ; Preparation of 

(P) B90 

Billow, E. E., and A. M Allen. Mineral oils ; Apparatus for distilla- 
tion of— (l») b1005 

Blitz, W , and VV. Rohrs. Calcium and magnesium salts of higher 

fatty acids ; Relative solubilities of — - .. 1*184 

Binaghi, It. Graphite* of iron pipes . . . . . . B1.J? 

Binder, F. Tithniuiu white . . B79<J 

Binder, (). Molybdenum ; Technical method for determination !, 

of | n ores, alloys, etc. 1*22%^. 

Binder, P. Identification marks on textile materials ; Prcser* (| 

vation of during bleaching and printing (P) . . B331 %, 

Bindschedler, E., and Tubize Artificial Silk Co. of America. "t 

Artificial silk ; Recovery of ammonia and other valuable 
chemicals troin waste denitration liquors in manufacture 
of — -- (1>) 

Bingham, E. C. Plasticity as a means of control of properties, 

of clays _ b672 

Softening temperatures of plastic materials ; Determination 

of by the fluidity method . . . . . . . . j*391 

and others. Mineral oils ; Fluidity anomalies In refined . . b162 

Bird, E. II., and Koppcrs Co. Ammonia-charged gas ; Treatment 

n b58S 

Gas purifying apparatus (P) n209, i*210* 

Gases ; Purifying (P) b159 

Bird, M. Cane juice ; Clarification of by superheating before 

liming b0U7 

Bird, R. W. See Regnier, A. E. . . . . 1*920 

Birk, G. M. Glue ; Tannin vegetable (P) . . . , . . 1*529 

Bishop, C. A. See LilicshalJ Co., Ltd. .. .. . . B057, 1*972 

Bishop, If. B. Aluminium compound for sizing paper (P) .. 1*334 

See Mullen, G. W. . . . . . . b 7 l L 

Bishop, R. (>. Rubber ; Factors affecting rate of vulcanisation 

of plantation .. .. .. b141 

See Belgrave, W. N. C '' ' B o«5 

Bishop, W. B. 3. Ether; Preparation of by Williamson’s 

method .. .. .. ># 23 t, b278 

Errata 14ht 

Bisscll, D. W., and National Aniline and Chemical Co., Inc. 

w-Aininobenzaldchyde ; Production of — • (P) n808 

.Triphenylmethano dye ; Production of - (P) . . i*21 1 

Bisscll, It. W., and Vegetable Oil Securities Co. Oils ; Treating 

fatty (P) 1*1019 

Bisscll, W. H. See Fredrick, II. E. . . . . . . . . b562 

Bitter, J. See Berl, JO. ’ ‘ " B 278 

Bivins. I. Klin (P) ,^9 

Bizzell, J. A. See Haskins, II. I). 9.. _ B 394 

Bjbrkman, C. B. See Hagglund, E. . . . . B 700 

Blucct, 1). N. A. See Griffiths, F. J. .. .. .. HI 37 

jflacher, 0., and G. Glrgcnsohn. Coal ; Determination of moisture 

content of . . . . . . . . . . 1*585 

Black, A* See Steenboek, H. . . , . . . , , n228, b9«2 

Black, J. Liquid fuel ; Manufacture of (P) ' ji21() 

Black. J. C. See Weir, J. W. ’ ’ ’ ’ B 5()3 

Black, It. J. Gasoline ; Production of from heavy hydro- 
carbons (P) . . . . . . . , nlUUfi 

Black-Strap Fuel and Potash Products Co. See Hildebrandt, P. G. ul 21 

Blackman, V. II. Electro-culture ; Field experiments in b483 

and A. T. Legg. Pot-culture experiments with an electric dia- 

chargo B 4fl3 

Blftnsdorf und Co., Chcm. Fahr. Briquettes; Manufacture of 

( p ) 

Blagdcn, J. W. See Howards and Sous, Ltd. .. .. b537, B577 

Blair, A., und Blair, Campbell, and McLean, Ltd. Concentrating’ 

liquors; Apparatus for to high densities (P) .. b118 

Blair, A. W., and A. L. Prince. Nitrates In soil ; Distribution of 

under maize culture . . . . . . . . U045 

Phosphoric acid and notash ; Influence of varying ratios of 

on crop yield and nitrogen recovery . . . , b645 

See LIpman, J. G. .. .. .. , , ’ B 430 

Blair, E. W., and others. Bromine ; Action of on n-hex- 

aue • • • • ■ • • • * • . . . . 289 t, B827 

Ozone ; Action of on hydrocarbons, with special reference 

to the production of formaldchydo. Action of ozone 

onn-hexane 287 t, b807 

See Wheeler, T. 8 

Blair, J. 3., and J. M. Braham. Guanidinium salts ; Preparation 

of from calcium cyanamide b 8 06 
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Blair, B. S. Insulation ; Heat and process of making It 

(p) B450 

Blair, Campbell, and MeLGan, Ltd. See Blair, A. .. .. *118 

Blake, F. C. , and W. A . Peters, Jun. Heat transfer in small copper 

and steel pipes 1*773 

Blakkolb, T., and E. Maag. Sliicloua earths, especially fuller's 

earth; Treatment of (P) B075 

Silicious earths ; Process for decomposing by heating 

with gaseous acids (P) . . . .♦ *943 

Blanc, K. See Bouvicr, M. B. . . . . . . . . . • *795 

Blanchettorc, A. Cuprous oxide ; lodomotric determination of 
in presence of cupric, ions. Application to deter- 
mination of reducing sugars *772 

Blanchl, E. Carbon in Iron ; Rapid determination of . . nl35 

Blanch, E„ and F. Alton. Titanium ; Influence of on plant 

growt.li . . . . . . . . . . . . ■ . *990 

and 11. Petersen. Granite; Weathering of -- — .. .. *436 

Blangcy, L. Sec Badischo Anllln- und Soda-Fabrik . . . . *919 

BJanke, 0. A. See Le Petit, C. J. M. M n«44 

Blaswciler, T. E. Glue from seaweed .. .. .. .. *381 

Blateh, F. H. See Wllmot, W. G *822* 

Blaaey, C. Cupro-nickel ; Source and influence of Impurities iu 

80:20 *18 

Duralumin and lead ; Cases of failure in . . *19 

, Bleacher’s Assoc., Ltd. See Collius, II. .. .. .. .. *91* 

Dlleecker, W. F. Carnotito ores; Couceutrating (P) .. If LSI 

Bleecker, W. L. See Hale, H U3U8 

Blecsen, M. Platinum ; Substitution of Borchers’ metal for 

in electro-analysis . . . . . . . . . . . . h202 

Blench, E. A., and W. K. Garner. Charcoal ; Heat of adsorption 

of oxygen by . . . . . . . . . . . . *058 

Bley, II. Sulphates; Apparatus for the continuous production 

of from sulphuric acid or bisulphates and salts of 

volatile acids ( P) . . . . . . . . . . . . *913 

Bleybcrg, W. See Holdo, D *755, *010 

Bliss, H. -f. W., and British Research Assoc, for the Woollen and 
Worsted Industries. Yarns; Process for the treatment 

of (P) *939* 

Wizard, J. Powdered coal ; Terminal velocity of particles of 

failing in air or other viscous fluid . . . . . . n240 

See Krelsluger, 11. . . . . . . . . . . *200, lt585 

Blodgett, C. A. See Hanson, 11. II. *740 

Blome, II. Ferrochrome low in carbon and silicon ; Production 

of (P) ii792 

Bloomfield, G. See Nelson, J. M. .. .. .. .. .. *531 

lilouch, L. H., ami otliers. Bread-making flour composition 

(P) *727 

Bliimmol, I'\ See Freudenberg, K U1020 

Plum, W. See Thomas, C. T. . . . . • • - • • • *473 

Blumenfeld, J. See Weizmann, C *210, *250, *422* 

Blumrich, K. See Melstcr. Lucius, und Brilnlng .. .. H95, *543 

Blunk, H. See Imhoff, K *31 

Blunt, T. P. Arsenic ; Separation of . . . . . . . . *150 

Blytli, C. E., and others. Grinding; Theory of fine - .. *057 

Board, A. V. See Ormandy, W It. .. .. .. t*7 


Boehringer S5hn, C. H., Chem. Fabr. Cholic acid ; Preparation 

of addition compounds of (P) .. .. .. i)354 

Lecithin ; Production of compounds of with bile adds 

aud their alkali salts (P) . . . . . . * 9*27 

Papaverine nitrite ; Preparation of — — (P) *812 

Photographic coatings ; Preparation of (P) . . . . *279 

andJ. Baeumer. a-Lohclino ; Preparation of (P) .. *810 

Bdmer, A., ami H. Mattls. Potatoes ; Solnuinc content of — — n4H7 
and K. Schneider. Palm-kernel oil ; Glycerides of — ■- . . *478 

BOrnsteln, K., and E. Kartzow. Peat; Phenols present in tar 

from carbonisation of . . . . . . *027 

Bftttcher, W. See Weber, It. *089 

BOttger, F. See Marcusson, J. . . . . . . *457 

BOttger, W. Araenious, autimouious and stannic chlorides ; Dis- 
tillation of — — n;j78 

and K. O. Schmitt. Silver and halogen Ions ; Titration of 

with dyestuff indicators .. .. .. itsr*i 

llogert, M. T.,and F. H. Bergelm. Columbia Yellow (Chloramine 

Yellow); Constitution of - .. .. .. *S23 

and M. Chert.eoff. Dyestuffs from poison gas through the 2- 
a minotiiiazolcs as intermediates ; Preparation of thtazolc 
dyestuffs of Docbner Violet typo .. .. .. uloofl 

and M. It, Mandelbaum. p-Toluidlne ; Action of sulphur on 
iu presence of litharge. Thio-p-toluidiue, its con- 
stitution and some new derivatives .. .. .. *120 

and P, S. Nlsson. Tercphthal Green and Tcrcphthal Brilliant 

Green; Synthesis of from cymeno .. .. .. uloofl 

Terephthalic acid derivatives ,. .. .. .. .. *1028 

and E. M. Slocum. Aliphatic halides and haiohydrin com- 
pounds ; Preparation of various — — .. .. nfifl 

Boggiano-l’lco, L. Organic residues ; Destructive fermentation 

of-- - (P) itUOL 

Bogin, C. I>. Binary mixtures, e.g., of alcohols etc. ; Analysis of 

by a volumetric turbidity method *970 

Bogltch, JL Chromates; Oxidation of chromite and preparation 

of . . . . . . . . . . . . . . *070 

Metals ; Sulphurising and desulphurising of by basic 

slags and fluxes 1)474 

Shaft furnaces ; Formation of metallic obstructions in *470 

Bogod, M. See. Lampitt, L. H *884 

Bohne, A. See. Windaus, A. .. .. .. *924 

Bohnenblust, J. P. See Stager, If. . . . . . . hh98 

Bohncr, H. See Tammann, G. .. .. .. .. u7 1 0 

Bohnson, Van L., and A. C. Robertson. Hydrogen peroxide ; 

Catalytic decomposition of by ferric salts .. .. nlf> 

Boldin, A., and J. liffront. Demineralised amylaceous substances 
and lower nitrogenous matter ; Simultaneous production 

of for food purposes by the use of tubers or cereals 

in whole or broken grains (P) . . . . . . Bft22* 

Diastases ; Manufacture of by means of oxidising fer- 
ments (P) .. 11959 

Textile fabrics or fibres ; Treatment of to remove dress- 
ings (P) B0O4 

Boiry, F. Rubber ; Vulcanisation of iu sol and gel form . . *953 

Vulcanised rubber; Constitution of - - .. .. .. n 1 87 

Bole, G. A., and F. G. Jackson. Ceramic wares ; Oxidation of 

- — during firing. Reactions of a well known fireclay *381 
See Shaw, J. lb 13(132 


Boas, M. A. Egg-white ; Value of as sole source of nitrogen 

for young growing rata 1 

Boberg, T\, and Techno-Chemical Laboratories, Ltd. Drying 

process and apparatus (P) .. .. .. .. . . 1 

See Soderlund, (>. .. .. •• •• •• *780,* ) 

Bobko, E. Plants; Methods for sterifcculturo of higher • -- .. ) 

[Jorhter, 0. Linen ; Preparing raw for bleaching operations 

(P) 1 

Hoekmiihl, M. See Meister, Lucius, und Pruning *3.»3, *401, 1 

Bockstahler, L. I. See Smith, K. lv 1 

Bodansky, A. Milk-coagulating enzyme of Solatium elivaguifuliun i 

Bodausky, M. Hydrazine ; Effect of compounds related to 

hi producing anhydrtemia and experimental ameinia . . 1 

Bode, G., and K. Hemhd. Carbon dioxide in be.cr ; Determination 

of by precipitation . . . . . - • • • l 

Bodenstein, M., and P. WiiidolbamL Zinc smelting ; Mechanism 

of J 

Ilodforss, S., and A. Guthe. Salipyrln ; Constitution of . . ] 

Bodliinder, 15. See Auerbach, F *107,: 

Hodman, J. W., and W. Garrlgue and Co. Soap ; Process for 

manufacturing (P) 

Bodman, W. L. See Gettings, 8. S. . . . . . . . . ] 

Bodmar, F. Wood ; Method of preserving (1‘) 

Buedccker, F. Oils, balsams, resins and extracts ; Production 

of therapeutically-aetlvo constituents of (P) . . ) 

See Riedel, J. D., A.-G •• l 

Boedtker, E. Coconut oil ; Production of rancidity in — - . . 3 

Scbaclc acid . . . . . . • • • ■ • ■ • ■ 1 


Bohm, F. See Rhenanla Vereln Chcm. Fabr. A.-G. Zweignlcder- 
lassung Mannheim . . 

Boehm, W. Alumina ; Production of • (P) . . 

Boehringer, 0. F., und Sohnc. Cinchona alkaloids and their deriva- 
tives ; Preparation of reduction products of (P) • • 

and L. Ach. Carbonic acid esters of mouohydric alcohols ; Pre- 
paration of normal (P) 

and others. p-Substituted phcnylureas ; Preparation of deriva- 
tives of (P) 


*297 

*421 

*401 

B355 

*355 


Pollen, W. B. See Halverson, W. V *345 

Boilmann, H. Cottonseed oil; Production of (P) .. *003 

Extraction etc. ; Counter-current apparatus for (P) . . *42* 

Oils and fats ; Purification of — (P) .. .. *003 

Oils and fats ; Removing odoriferous substances from (P) *839 

Bohn, F. Milk; Determination of freezing point of .. .. *1025 

Bolton, E. R., and others. Fatly oils; Esterification of to 

neutralise free fatty acids (P) .. .. .. .. *224* 

See Williams, 1C. A *952 

Bolton, II. 8., and C. Dor6e. Cellulose and eolioidal iron . . *803 

Erratum *938 

Bolton, R. W., nnd Cavendish's, Ltd. Photography ; Fixing 

solutions for — (P) .. .. .. .. .. *093 

Bolus, W. G. Aluminium ; Alloy flux for soldering (P) .. *340 

“Bom” Fabrikshof und Land wlrtsi haft licho Akt.-Ges. Horso- 

chestnuts ; Treatment of for spirit manufacture (P) . . *993 

Bonai^i, J. P. See Moore, R. B *020* 

Bond, J. D. See Owen. W. L. . . . . . . . . . . - . *438 

Bond, F. A., and United States Chain aud Forging Co. Case- 

hardening process (P) . . . . . . . . . . . . b752 

Bone, W. A. Nitrogen; Production of activated (P) .. *712 

uad G. Finch. Ammonia ; Recovering from gases or 

vapours (P) *975 

and others. Coals ; Extraction of — -■ by benzene under pressure *584 
Gaseous combustion at high pressures. Influence of varying 
initial pressures upon rate of pressure development and 
activation of nitrogen In carbon monoxide-air explosions . . *457 

Bongard, G. R. See Ardagh, E. G. R. *380, *404 

Bongardt. E. Separating materials of different specific weights 

. by gravity aided by fluid streams (P) .. .. .. B119* 

BonhOte, G. See Society of Chcm. Ind. in Basle . . . . . . B1008 

Bonnard, G. Tin and antimony ; Refining (P) . . . . *01* 

Bonnard, L. H. Retort and furnace (P) . . . . • . • • BQ98* 

Bonnor, G. F., and E. Newell and Co., Ltd. Slag ; Machines for 

granulating (P) b718* 

Boocock, M. See Nltlsen, H *587 



16 


JOURNAL OF THE SOCIETY OF CHEMICAL INDUSTRY. 


Book, G., and J. Eggert. Toluene ; Photochlorination of - 

Boone, P. I). Pecan oil ; Chemical constituents of 

Boord, C. E. See Sobreli, L. B. 

Booth, O. W. Tunnel kiln (P) 

Booze, M. C., and F. 0. Flint. Checker brick for resisting alkaline 
slugs ....... 

Borchers, A. See Schlff, P., und Co. 

Borchert, W. See Uohrig, H. 

Boren, K. K. See Kodinan, H. . . 

Borisoff, P. See Zelinsky, N. 

Bormann, I 1 ’. Galvanic element (P) 

Borneinann, E. See Bornemann, M. . 

Bornemann, K. H. See Bornemann, M, 

Bornemann, M., and others. Galvanising hnthH ; Preventing the 
formation of hard zinc in — — (P) 

Borofskl, H. Bearing metals ; improving (P) .. 

Berries, G. See Auerbach, F 

Borromite Co. of America. See Lee, Y. K. 

Borsche, W., and E. Lange. Dekulln ; Chlorination of 
Bose, P. See Joaehimoglu, G. . . 

Bosse, W. See Bayer, F., und Co. 

Bosseimann, II. Wines ; Brightening of with potassium 

ferroeyanlde 

Bosshard, E. Oleum and other fuming liquids ; Apparatus for the 
analysis of 

and E. Furrtr. Sodium peroxide ; Analysis of — 

Bosshard, II. See Elcktro-Chein. VV erke G.m.b.H. .. 7)433,11448, 

B4H2, B482, B811, 

Bostnph Engineering Corp. See Ranmge, A . S 
Botto, ,T. Sulphuric add ; Use of sodium nitrate solution in 
manufacture of — - 
Bemehaud-Praceifj, PL Hydraulic cements; Preparation of pul- 
veruh nt fuels for the purpose of converting their ashes 

into (P) 

Boudouard, 0.. and J. Lcfranc. Clays ; Action of heat on 

Bouillon, C. Residual waters ; Treatment, of (p) 

Boulez, V. Essential oils ; Esterification by dilution in inert media 
for determination of alcohols in — - — 

Boulogne, E. L. N., and G. A. Meillassoux. Chlorobenzene; Appa^ 
rat us for accomplishing physical and chemical reactions 
between gases and liquids, for use, for example, in maim 

fact ure of — (P) 

Bouina, J. A. L. Eugenul ; Determination of in clove oil 

Bourcet, P. Beeswax ; Detection of sJvecridcH in 

Bourke, B. L. See Jones, V. B. 

Boussu.lt. See Chdieveau, C. .. 

Bou tar I c, A., and G. Peneau. Elect rolytes ; Protective effect on 

suspensions by t he addition of quantities of too small 

to cause flocculation . . 

Bouvier, M. K., and Soc. pour la Fahr. de la Sole “ Rhodlascta.” 
Cellulose acetate artificial silk, films, aud the like ; Dyeing 

and others. Catalysts for hydrogenation (P) 

Bouyoueos, G. ,1. Soil granulation ; lnfluenec of water on 

Soils ; Effect of ignition at various temperatures upon certain 
physical properties of — - 

Boving, C. M. Sulphur dioxide ; Combustible cartridge for deve- 
loping (!’).. . . . . ' 

Bowutcr, N. J. See Fuel Recovery Synd., Ltd. 

Bowen, A. R. See Morgan, G. T. 

Bowen, M. \V. See Weinig, A. J. 

Bowen, N. L., and J. W. (ireig. Alumina-silica ; The system — ~ 
See Morey, G. W. 

Bowie, 0. P.. and M. J. Gavin. 
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R* {UKl M - Gavin. Hydrocarbon-containing materials ; 

Apparatus for treating (P) . . .. .. 

Rowmau, G. F. See. Vogt. C. O. 

Bowman, J. J. See Winston, J. R 

Bowman, L. M. See Kotzebue, M. H. 

Box, E. Distillation of house and other refuse, brown coal’ and the 
like, aud shale, and recovery of valuable products therefrom 

Boyce, J., and American Cotton Oil Co. Hydrogenated oil food 

product ; Manufacture of (p) 

Boyd, T. A. Detonation in engines; Relative effects of some 
nitrogen compounds upou — - 
Boyer, M. C. See Lackc, VY. 

Boynton, V. K., and others. Acid concentrating towers; Masonry 

construction for (p) .. # y 

Bozza, G. See Cambi, L. 

Brace, P. H and VVeatlnghouse Electric and Manuf. Co. Electrolyte 

of electrolytic cells ; Means for replenishing (p) * 

Brackett, F. W., and F. W. Brackett and C’o., Ltd. Filters 

strainers ; Rotary (1») , 

Screening or filtering apparatus (J’) ! ' ] * ‘ ‘ B0 ®*«, 

Brackett, F. W., and Co., Ltd. See Brackett, F. W. B4 * bC22* 

Bracq-Laurent, E. Furnace; Helical-hearth roasting - m ’ r1 L* 

Bradfield, A. E. See Orton, K. J. P '* 

B535 


B310 


B857 

B951* 


B869 

B14 


B101 


Bradfield, R. 

"* y of 

Its hydrogen-ion concentration 


, Aoid HiM‘8 ; Nature of acidity of colloidal clay of-— b188 

Clay of soils ; Effect of concentration of colloidal upon 

• B263 


Bradfield, R. — continued. 

Soils ; Importance of hydrogen-ion concentration control In 

physico-chemical studies of heavy . . . . . , b721 

Bradley, C. H. D. Set Norrle, H. F. J B200 

Bradley, II., and A. Cohen. Leather ; Indicator paper test for 

acidity in B684 

Bradley, L., and Research Corp. Gases ; Apparatus for separating 

tar from (P) 0 BO 

Bradley, T. F. Paints, varnishes and the liko ; Process of de- 
livering (P) b224 

Bradner, D. B., and M. L. Sherrill. Pungent compounds ; Process 

of making (P) U890 

See Beall, F. H B577, B667 . 

bragg, G. A., and Metals Rerovery Co. Flotation of minerals ; 

Selective (P) . . b181 

W. See Robertson, R j»494 

Braham, J. M. See Allison, F. E B646 

See Blair, J. S. . . . . . . . . . . . . , . b8O0 

See Jacob, K. D BC85, B842 

Bramson, C. Phosphate salts and phosphoric acid ; Manufacture 

r„ of t — ( p ) B557 

I hosphates ; Treating mineral (P) B557 

Bramwell, B. Filters ; Separation of impurities from the wash- 

water of (P) B351 

Brandenburg, F. Hydrochloric acid und alkali sulphates ; Pro- 
duction of (P) B419 


Brandes, F. W. Peat and other fuel ; Utilisation of (P) 

Brandt, C. Mortar ; Production of coloured hydraulic (P) . . 

Brandt, L. Iron ; Volumetric determination of in oils with 

tltnnous chloride . . . . 

Brandt, P. Hydrosulphites ; Insoluble and stable 

See Battegay, M. 

Brandt, W. Saponin drugs ; Valuation of 

Brandwood, J., T., and J. Bleaching, dyeing, and analogous treat- 
ment of textile fabrics ; Apparatus for the (1») B120, B555* 

Dyeing or analogous treatment of textiles ; Apparatus for the 

(P) 

Textile materials ; Apparatus for the continuous drying of 

lu the loose state (P) 

Textile materials ; Apparatus for the continuous feed of 

to treatment apparatus (P) 

Varus ; Apparatus for the drying of wound after liquid 

treatment thereof ( l») 

Yarns wound in the form of cheeses ; Dyeing and subsequent 

handling of (P) 

\ arns which have been treated with dye or other liquors upon 

__ * a beam or the like ; Drying (P) 

Brandwood, T. See Brandwood, J nOl, nl29 B251* 

B291, B555,* B593,* B594," 

bransaal, F. See Aiidlbert, W. A 

Brnnsky, O. E. Sec. Humphreys, K. E. 

Brass, K. Dyestuffs of the phenanthreno scries 
brat, P. Peat-forming plants; Prod i ■■ ■ n of salts of water- 
soluble acids from — (P) 

Bratton, W. N., and Climax Molybdenum Co. Alloy steel (P) 

HAuer, K. Cold ; Process for the mechanical production of 

(P) 

Braun, C. A. Cellulose; Preparation or textile fibres and 

from suitable plants such as nettles, jute, reeds, typha, and 

the like (P) B414, B039 

Paper pulp ; Preparation of a pale-coloured suitable as a 

substitute for wood pulp f u ) . . 

Braun. Flour ; Determination of the baking value of 

Hruunholtz, VV. T. K. See Mills, W. H. 

Braunschweig, M. See Fierz-David, II. E 

Braunsdorf, O. See Von Braun, J. 

Bray, M. W., and T. M. Andrews. Ground wood ; Chemical changes 
in during decay . . 

Bray, VV. C., and E. J. Cuy. Hydrazine; Oxidation of 

Volumetric analysis of hydrazine by the iodic acid, Iodine 
bromine, and hypoehlorous acid methods . . . . ' 

and H. K. Miller. Thiosulphate solution ; Standardisation of 

by the permanganate-iodide and blcliromato-iodidc methods B968 

See Cuy, E. J b8 28 

Bray. W. VV. See Congdon, L. A 

Bray ton, 0. A., jun., aud Induction Furnace Co. Induction electric 

furnace (P) Bl82 

Breazcale, J. F. Carbon ; Absorption of by roots of plants . . B305 

Breckenridge, .T. Phosphoric acid; Determination of In 

fertilisers B1022 

Breddin, P. Oases containing carbon dioxide ; Distribution of 

over agricultural plantations (P) Bl g 9 

Bredig, G., and A. von Goldberger. Phosgene ; Determination 

of In gas mixtures 

Bredt,\T. Camphor or fcnclione ; Formation of dikctocamphano 

(ketocaraphor) or diketofcnchane (ketofenchone) in oxida- 
tion of with chromic acid B 313 

Brefeld, VV. See Warburg, O. . . . . # B237 B814 

Br6geat, v J. H., and Brtfgeat Corp. of America. Gas and liquid * 

»*» contact iapparatus ; Filling element for (p) . , b544* 

Br6gcat Corp. of America. See Brflgcat, J. H .* b644* 


B45 

B384 

B409 

B97H 

JJ126 

B351 


B593* 

1)977* 

M504* 

B251* 

H201 

B9t 

1)977* 

H1D09 

H47 

1)240 

B537 

B717 

B240* 


1)826 

B762 

B155 

B87 

B32 

B249 

B491 



NAME INDEX. 


17 


PAGE 

Brcisch, K. Zinc ; Electrolytic precipitation of from alkaline 

solutions and its application to the rapid separation of 
zinc from other metals . . . . ^ . . . . 9095 

See Chalupny, K uf»80 

Brelsig, A. Gasifying bituminous fuel (P) 9122 

Brendel, H. Congo copal ; Esterification of and properties 

of the varnishes made with the esters . . h63 

Dammar resin ; Esterification of , + 9790 

Varnishes ; “ Skinning ” of and use of cobalt, driers . . u433 

Breeder ft Brandis, O. A. Carbon; Active-- 9302 

Breslauor, J., and others. Fertiliser and process for its manufac- 
ture (P) ‘ ]i760* 

Broteau, P. Medicaments ; Alteration of properties of by 

heat-sterilisation .. .. .. .. . . nU)28 

Brewer, A. K. Ionisation produced in certain gaseous reactions n907 

Brewer, G, W. 8. Fertilisers; Production of (1*) . . 9144 

Brewin, E. 8. See Reynolds, W. H. 9455 

Bricq, It. See Vernes, A. .. .. .. .. .. 9020* 

Bride! , M. Maltase In malt ; Application of biochemical method 

for characterisation of dextrose to detection of — — - . . b508 

Methyl salicylato glucoside present in bark of Beta fa lent a, 

L. ; Nature of the . . . . . . . . . . 9924 

Brien, J. R., and L. Plamondon. Peat ; Machine for drying — 

<P> . .. 9325 

Briggs, A. P. Phosphate ; Applications of the colorimetric 

method of determining .. .. .. b58L 

Briggs, 0. H. Radium; Distribution of active deposit of 

in helium and argon in an electric field . . . . n907 

Briggs, T. R. Dyeing ; Physical chomistry of .Substan- 
tive dyes . , n. ',07 

and V. Migodichian. Ammonium carhamutc equilibrium .. nlOll 
See Louder, E. A. . . . . . . . . . . n92'» 

Brightmore, F. 8. Powdered fuel and like burners (P) .. .. n818 

Brigl, P., and E. Klenk. Phthnlle anhydride as reagent for 

hydrolysing proteins B31 

Brill, R. Silk flhroiu 1( 50 

Brlmley, R. O’. Cotton ; Absorption of vapours of various liquids 

by 11903 

Brindlo, it. 0., and Corn Products Refining Co. Dextrin ; Manu- 
facture of (P) 11883 

Evaporating liquid substances (P) .. .. .. .. 11498 

Brincr, E., and others. Amines, e.y„ aniline; Catalytic prepar- 
ation of ' . . . . )i367 

Butylene from butyl alcohol ; Chlorination of — and the 

properties of ulehlorobutano . . . . . . . . b399 

Nitric oxide ; Peroxidation of . Increase in the velocity 

of peroxidation of nitric oxide at very low temperatures 9509 

Nitrous gases from the arc : Action of refrigeration and of 

certain catalysts on . . . . . . . . nr, 09 

Vanillin; Preparation of . Oxidations wllh ozone .. 9277 

Brinjes and Goodwin, Ltd. See Seaman, 0. J. . . n3, 9238 

Brink, W. Gasoline recovery ( I*) .. .. ul24 

Brinkholf, E. Magnesite ; Production of — - from, e.g., the 

waste liquors of the potash industry (P) .. n9.'», 9421 

Brinley, l’’. J. Load arsenate; Preparation and properties of * 
colloidal for sprays .. .. .. B311 


British Thomson-Houstou Co., Ltd., and E. R. Berry. Quartz 

working (P) 11713. 

and W. le R. Emmet. Vapour ; Separating , or vapour 

and liquid from a non-condensable gas, e.g., recovery of 
mercury vapour in mercury turbine systems (P) . . i<810* 

See Fernbergcr, H. M .. .. .. 11IOIH 


See Fonda, G. R. . . , . n98f> 

Brittlch&nk, C. C., and I). B. Adam. Cotton seed ; Disinfecting 

9484 

Britton, H. T. S. Chromic, acid ; Electrometric titration of 

using the hydrogen electrode and the oxygen electrode re- 
spectively 1,893 

Chromium ; Determination of .. .. .. u318 

Britton, It. P. I,., and Griffiths Bros, and Co. Impregnating ami 

coating; Fluid composition for compounding, (I*) nl04* 

Broadbent, A. L., and K. I. du Pont d« Nemours and Co. Cellulose 
material ; Preparing sliort-flbre for chemical treat- 
ment, e.g., nitration (P) .. .. .. .. mono 

Broadbridge, \V., and others. Briquettes ; Production of — 

(P) 1(779* 

Emulsions; Treatment of (P) .. .. iiHId 

Broadfoot. J„ and Sons, Ltd., and -L G. Robertson. Cement, and 
filling materials, plastic materials for the production of 
moulded articles, and adhesives (P) . . . . U084 

Broadhead, C. F. Gas or gases; Manufacture of combustible 

<P) n40 

and others. Gases; Manufacture of combustible (1‘) .. 9122 

Broche, H. Coke ; Combustibility of . . . . . . 34 

Low-temperature tar: Influence of temperaturo on yield of 

from gas coals . . .. .. .. .. nlfii 

See Fischer, F. . . . . . . . . . . . . . . n974 

Brockbunk, (J. J\, and Abrasive Co. .Silicon carbide crystals; 

Purifying (P) Hfilft 

and Ross-Tacony Crucible Co. Refractory art ides (P) .. U423, i$788 

Brode, W. R. Hydrogen-ion conrentration ; Determination of 

by a spectrophotometrlc mctliod, and absorption 

spectra of certain indicators .. .. .. u404' 

and R. Adams. Dyestuffs; Optically active . Adsorption, 

absorption spectra, and rotation . . . . 9861 

See Appel, XV. J) U781 

Brodsky, A. Hydrogen peroxide ; Concentration of dilute solu- 
tions of by distillation in vacuo ,. H510 

Hydrogen peroxide; Obtaining from peraulphuric acid 9510 

Brogdcn, E. M„ and Brogdex Co. Fruit or the like ; Processes of 

treating (P) p»8{) 

Brogdex Co. See Brogdcn, E. M u489‘ 

Brokate, 0. W. See Steise, G. W 1,477 

Brondor, G. A., and T. Costigan. Vapour extractor for distil- 
lation of coal (P) ii004 

Bronncrt, E. Viscose artificial silk ; Manufacture of (P) . . n374* 

Viscose ; Manufacture of artificial silk threads of any tldck- 

, ness from (P) . . . . . . . . . . . . 9905* 

Brook, G. B. See Fairlie, D. M. . . . . . , . . 9872 

Brooke, E. H. See Brooke, H. N n.v> 

Brooke, II. N., and others. Paper ; Manufacture of (P) . . 952 

Brooke, W. L. Coconut oil ; Deteeiion of traces of alkali or soap 

in refined 9980 

Brookfield, W. B. Steel ; Method of making higli-speed (P) 9078 


Brinton, P. II. M. P., and R. B, Ellestad. Uranium ; Determin- 
ation of in carnotite (P) 91017 

Brlntzlngor, II. See Ruff, O. .. .. ,. .. 955 

Brloux, C. Phosphates ; Solubilisation of natural in acid 

soils • 9801 

Sulphuric acid ; Neutralisation in the soil of used for 

the destruction of weeds . . . . . . , . n722 

Briscoe, Coals; Utilisation of low-grade and waste - — in 

power production. Discussion . . 103 t 

British Alizarine Co., Ltd., and other*. Discharging vat-dyes' uffs 

in textile printing (P) .. .. .. b 213 

British Aluminium Co., Ltd., and A. G. C. Gwyer. Aluminium 

alloys (P) 9262 

and others. Aluminium silicon alloys; diefining (p) .. 9793 

British Olunese, Ltd., formerly British Cellulose and Chemical 
Manuf. Co. , and G. H, Ellis. Cellulose acetate or products 

made therewith ; Dyeing of (P) 9900 

British Cellulose and Chemical Manuf. Co., Ltd., and G. II. Ellis. 

Dyeing products made with cellulose acetate (P) .. 9865 

and others. Artificial filaments ; Treatment of threads of 

with lubricants (P) 9554* 

British Dyestuffs Corp., Ltd., ami H. H. Hodgson. Diehioro- 

liuorane ; Manufacture of (P) . . . , 910 

Nit.roso-derivatives of w-halogenphenols ; Preparation of 

(P> .. ..987 

and others. Acridines ; Manufacture of substances related to 

the (P) . 9590 

Caoutchouc ; Accelerating the vulcanising of and pro- 
ducts for use therein (P) 9757 

Cellulose acetate ; Dyeing (P) . 9375 

Dyeing acetyl silk in deep fast shades in direct, dyeing (P) ’ ‘ 912b 

See Baddiley, .T. . . . . . . . . . . . . _ _ 9029* 

See Green, A. G 9289,* 9289*, 9201*, 0309, 9370*, 9700 

British Leather Manufacturers’ Research Assoc. See Lloyd, D. J. 9910 
British Research Absoc. for the Woollen and Worsted Industries 

See Bliss, H. J. W. .. .. , . .. 9939* 


Brooks, B. T. Gasolines; Sodium plumbite or “doctor” test 

of 9024 

and Chadelold Chemical Co. Petroleum still gases ; Process of 

treating to prepare chlorohydrlns (P) . . 9808* 

and Mathieson Alkali Works. Brines ; Purification of (P) 957 

and II. 0. Parker, Cracked gasolines ; Volatile yellow colour- 
ing matter in . . . . . . . . . . . . 9024 

Brooks, C., and others. Apple scald ; Oiled wrappers, oils, ami 

waxes in control of .. .. .. .. 9397 

Brooks, F. T, Meats; Moulds on frozen .. .. 2 ()Gt, 990(1 

Broome, D. C. Road tarB ; Consistency of .. .. 25 t, 9106 

Broome, E. L., and General Reduction Gas and By-Products (Jo. 

Gas producer (P) .. .. 9200 

Broomfield, H. See Russell, R. . . 9208, 9343, B480, B6O0, 9709, 9880 

Brophy, I). H. Aluminium in alloys ; Determination of B873 

Brophj, O. Electric induction furnace (P) .. 9638 

Brown, A. B,, and E. E. Reid. Alcohols ; Catalytic dehydration 

of ■ • • 9065 

Ammonia; Catalytic alkylation of — — .. .. .. 9905 

Aniline ; Catalytic alkylation of . . . . . . . . 9824 

Brown, A. L., and Westlnghouse Electric and Manuf. Co. Insulat- 
ing material (P) . . . . . . . . . . . . 9592 

Brown, O. A. Heat exchangers (P). . .. .. .. .. 9774* 

Brown, C. Met’. Silicates ; Obtaining metallic compounds from 

(P) 9511 

Brown, K. T. See Avery, C. W 9134* 

Brown, F. J. See Congdon, L. A. .. .. .. .. n984 

Brown, H. C., and others. Fermentation of sails of organic adds 

as an aid to differentiation of bacterial types . . . . 91025 

See Henry, T. A 9443 

Brown, H, D., and others. Soil Hterlllsation ; Greenhouse b645 

Brown, M. See Smith, G. F. 9202 

Brown, M. A. W. See Haddon, C. L. 11T, 92 lh 

Brown, O. W., and C. O. Henke. Tin ; Catalytic activity of 

in reduction of nitro-compounds . . . . ’ b48 

See Henke, 0. 0 9232 


B 



18 


JOURNAL OF THE SOCIETY OF CHEMICAL INDUSTRY. 


PAOK 

Brown, It. D. See Norrlo, H. F. J. . . . . . . . . . . B200 

Brown, it. J. Beet sugar juices ; Determination of dry substance 

in — — . . . . . . . . . . . . . . H685 

See Stewart, J B707 

Drown, it. I-., ami If. 0. Berger. Naphthalono ; Effects of indene 

on determination of with picric acid . . .. .. B850 

and Jt. D. Howard. Indene and styrene as constituents of enr- 

hiiretted water-gas tar .. .. .. .. .. li4S 

Drown, S., and Grlscom-Russell Co. Evaporator coil (P) .. u774 

Drown, W. E. Propylene, metimne, and diuictiiyl etlier ; Ex- 

T)erlmonts with the nuaisthetic gases .. .. n889 

Drown, W. E. L. Hydrogen-ion concentration ; Measurement of 

with glass electrodes . . . . . . . . . . n908 

Drown Co. See Dyers, H. G. .. .. B23 

See Kbit, K. .. .. .. .. .. •• .. nil 

.See Richter, G. A. nil, BI3, Bl3 

See Van Arsdcl, W. li B710 

Drowuc, A. W. See Louder, E. A 1»925 

Drowning, (J. IT., and others. Antiseptic action of compounds of 

the npocyanine, carbocynniuc, and isocyanine scries . . H691 

Drowning, II. M. .See Barton, E. 11. .. .. .. .. B319 

Brownlee, J. Ferment or lysin ; Position of the optimum 

temperature of the action of a .. .. .. b348 

Brownlee, It. H., and H. II. Uhllngor. Carbon black (J’) .. .. B224 

Bruck, \V. See Akt.-Gcs. fur Aniiin-Kabr J«825 

Brude, G. .SVe Fester, G. .. .. .. .. .. u21Q, l»256 

Briicklmcycr, 0. See, Aurig, M 1*1 17 

Drlinig, V., and Aktieselskabet Hydropeat. Ferric oxide ; Manu- 
facture of colloidal solutions of (P) . . . . . . H95* 

Driinner, Gcbr. Sec licit inn yer, K. .. .. .. .. .. B320 

lirugscli, T., and 11. Uorsters. Insulin-like substances .. u73() 

Druhns, G. Potassium eari)onate and potassium hydrogen car- 
bonate as standards in addimotry .. .. .. .. U310 

Sucrose; Formation of dextrins in inversion of .. .. nl44 

Druijnes, J. See iiolst, 0. .. .. .. .. .. .. u210* ^ 

Brukl, A. Arsenic, antimony, and iron ; Micro-volumetric do- ; 

termination of . . . . . . . . . . . . B202 

and M. Rohr. Hypophospliorous and pliosphorous adds ; 

Determination of -with iodic acid .. .. ,. B09O 

Brumaun, 0. F. See ('hem. Fabr. Grieshciin-Klektron .. .. n283 

Brumbv, it. W., and others. Paper ; Manufacture of transparent 

‘ (|») n405* ! 

Itntinby and Clarke, Ltd. .SVe Brumby, It. W. . . . . . . i»405* ! 

Brunck, R. See Pfaff, J. K. .. . .. .. .. .. nl20 j 

Brunhiibner, G. See Stnpf, P. .. .. .. B421 

Bruni, O. Inositol ; Production of pliosplmric derivatives of 

(P) H054 

and T. G. Levi. Guanidines; Reactions of some substituted 

with Hulphur .. .. .. .. .. .. Bll3 ^ 

Bruno, A. Extraction by a liquid solvent, of substances dissolved 
or dispersed in a liquid non-mlscible therewith; Appar- 
atus for . . . . . . . . . . . . . . b 455 j 

Brims, H. Benzol washing ; Final cooling of gas before (P).. i«549 

Dr us, 0. Dehydration and dehydrogenation; Catalytic 

hy means of anhydrous zinc sulphate . . . . . . b74 

Brutzkus, M. Compressors ; Effecting chemical reactions in the 

interior of (P) . . . . . . . . . . , . B098 

Druzac, A. See Constant, G. n221 

Bryan, H., and others. Graphite resistance furnace : Electric 

b794 

Bryant, J. J. Bactericidal value of perfumes . . . . . . b765 

Due, H. E., and Standard Development Co. Isopropyl alcohol ; 

Purifying and deodorising ( P) . . . . . . b782 

Buch, P. H., and U. M. Groff. Refrigeration ; Method of (P) b973* 

Buchanan, J. H., and P. A. Zook. Fruit ; Vacuum dehydration 

of B148 

Buchanan, It. Noodles of known composition ; Analysis of 

and determination of their content of egg solids . . . . B05O 

Bucher, A. See Society of Chem. I nd. in Basle .. .. .. B591 

Bucher, .1. W. See Atkins, R. P. .. . .. .. .. b774 

Bucherer, L. Potassium chloride ; Development of the produc- g 

tion of in the Upper Rhine since 1919, and the 

present problems attached thereto n8C6 

Buchner, M. Aluminium hydroxide ; Manufacture of (P) .. b512* 

Ammonium blsulphate : Production of by heating 

ammonium sulphnti (P) .. .. .. .. nl7 

Hydrogen sulphide ; Production of (P) U943 

Buckner, O. 8. Refractory materials ; Thermal conductivities of 

some U218 

Buddc, T. Protein degradation products ; Derivatives of 

insoluble in gastric fluid (P) b770 

Budgeu, N. F. Aluminlum-cadmium-zlnc ; The ternary alloy 

system b87S 

Aluminium-zinc alloys containing cadmium ; Mechanical 


Cadmium in aluminium alloys ; Determination of . . b426 

Fusible alloys ; Propertlesof 200T, B078 

Budnikoff, P. P. Aluminium chloride ; Preparation of from 

clay b292 

Barium chloride ; Production of from b§rium sulphate 

(P) K596 


Budnikoff, P. P. — continued. 

Sodium sulphide : Influence of sodium bisulphato on yleid of 

by the fusion process . . . . b465 

See Schlwansky, S. G. . . . . . . . . . . . . Bll 

Btichi, P. See Baur, E. . . . . . . B1O0 

Diihllng, M., and M. Draemann. Rubber and leather articles; 

Production of an adhesive for (P) B527 

Biinto, W., and K. Rudeloff # Furnace for calcining kiosclguhr (P) b133 

Diirger, A. Benzol in gas ; Apparatus for determination of B361 

See Frankfurter Gosges. A.-G. .. .. .. .. u294, BlOOO 

BUrk, F. Benzene, toluene, phenol, and cresol vapours ; Specific 

gravity of B823 

Biischlng, W. Explosives industry ; Acid economy in the . . b733 

Nitric acid ; Concentration of dilute (P) . . . . . . b942 

Butler, R. See Kdor, R B368 

Buttnerwerke A.-G. See Saubcr, G. U406 

Buffalo Foundry and Machine Co. See Engel, G., sen. .. .. b82 

Buffalo Refractory Corp. Refractory articles ; Method of making 

(i*) B134 

See Ohman, J. L. . . . . . . . . . . . . . . b409 

Buffard, 0. F. Electric cell ; Recuperation (P) .. .. b390* 

Buffat, C. See Kehrmaun, F. .. .. .. .. n86, a 125 

See Piccard, J. . . . . . . . . . . . . . . b204 

Buffington, L. E. Bread making ; Process of (P) .. .. u764 

Buhl, 11, Refractory materials ; Burning (P) . . . . b423 

Building Accessories and Flooring Co., Ltd., and others. Asphalt ; 

Manufacture of (P) .. .. .. .. ., b384 

Asphalt; Manufacture of coloured - — (P) .. .. .. B384 

Buisson, 11. See Fabry, C. . . . . . . . . . . . , b693 

Bull, A, J., and II. M. Cartwright. Photographic density ; 

Measurement of . . . . ‘ BllO 

Bull, F, See SahaJltschka, T. B828 

Bull, H., and A./S. do Norskc Saltvorkcr. Magnesium chloride ; 

Production of (P) .. .. .. .. .. U712* 

Billie, G. Hiomcns-Murtin opcn-hcarth furnaces and gas producers ; 

Regulation of . . . . . . . . . . , . B424 

Bulloy, R. H. Metals ; Apparatus for treating in electric fur- 
naces (P) B301 

Bull!, M., and L. Fernandes. Potassium; Rapid determination of 

B453 

Bullock, E. It. Catalysis ; Simplicity of mechanism of reaction 

as one of the factors conditioning . . . . . . «279 

Photographic dyo mordanting ; Theory of . . . . b997 

Bullock, K. Valerian root and other aromatic drugs ; Assay 

of ii805 

Bunge, R., and O. Matter. Hexamethylenetetramine; Prepara- 
tion of derivatives of ( P) n314 

Bunker, H. J. See Thaysen, A. C .. .. . , 11330 

Bunte, K. Gasification of moist raw lignite B817 

and W. Fitz. Coke ; Causes of differences in reactivity of B499 

and If. IMppig. Naphthalene ; Solubility and vapour pressure 

of in relation to benzol recovery . . . , . . n5 

and W. Wunsch. Copper oxide ; Influence of the dissociation 

of in gas analysis . . . . . . . . . , b582 

Banting, B. Pita fibre ; Colombian B741 

limiting, D. Brass ; Brittle ranges in as shown by the Izod 

Impact tost b 337 

Bunzlauor Werko Longorsdorff und Co. See under Lengersdorff. 
Burehartz, II. Slag sand as aggregate in concrete and reinforced 

concrete . . . . . . . . . . . . . . b 599 

Trass-lime mortar ; Influenetvof method of preparation of — — 

011 Its density and strength . . . . . . . . . , 5517 

Trass as substitute for cement and as ingredient of cement 

mortar 1190 

and von Wrochcm. Cement and cement mortar ; Influence of 
sugar and similar substances on setting and hardening 

of B299 

Burohcnal, C. D. Filterable materials ; Apparatus for operating 

on (P) B456 

Bard, J. S., and J. 0. Martin. Soil solution ; Secular and seasonal 

changes in — — b 9&8 

Burdick, C. L., and Chile Exploration Co. Electrode (P) .. .. b1018 

and Guggenheim Bros. Caliche ; Leaching of and re- 
covery of nitrate therefrom (P) .. .. ti ji94 

Burdick, It. n. Gas ; Process of making (P) . . . . . . b778 

Burdon, M. M. See Burdon, W. M B022* 

Burdon, W. M., and others. Liquid-fuel furnaces (P) . . . , b022* 

Burdons, Ltd. See Burdon, W. M b622* 

Burgor, P. Galvanic cell (P) B563* 

Burgess, A. H. Hops ; Report on manuring experiments on B950 

Hops ; Report on work on at experimental oasts . . u958 

Burgess, G. K., and G. W. Quick. Steel ; Comparison of deoxidis- 
ing effects of titanium and silicon on properties of rail B258 

Burgess, P. 8. Soil reaction ; Effect on present of long- 

continued applications of equivalent amounts of high 
calcium and nigh magnesium limes .. . . D99Q 

Burghart, L. M., and U. 8. Industrial Alcohol Co. Alcoholysis* 

Process of (P) . b578 

Burgwald, L. H. Coffee ; Factors which influenco the ** feather- ^ 

ing" of cream In 

Burk, R. E. See Hinshelwood, C. N. 

Burke, 0. R. and L. P. Hydrocarbons ; Refining (p) . . b410 



NAME INDEX. 


19 


PAGE 

Burke, L. P. See Burke, C. R. B410 

Burkhardt, A. See Grube, G. n«30 

Burlln, A. See Birgers, H b 104, nlO0 

Burloty E. Propellant* ; Measurement of resistance offered by 
metals to rapid deformation and application to measure' 

menfc of pressures developed by combustion of in a 

closed vessel n315 

Burmah Oil Co., and others. Paraffin or otlter wax ; Apparatus 

for sweating or crystallising (P) Hi 65 

Sec Allan, H. L B780* 

Burnham, G. B. Brine ; Recovering valuable components from 

(P) b174 

Salts ; Recovering various from saline liquors (P) . . b467 

Burns, J. 8. See he Petit, C. J. M. M. b644 

Burr, C. R. See Rhodes, F. H. b916 

Burr, G. 0., and R. A. Gortner. Ilutriln formed by acid hydrolysis 
of proteins. Condensation of Indole derivatives with 
aldehydes . . . . . . . . . . . . . . n574 

See Wlllaman, J. J. nG86 

Burrell, I). H., and Co. Inc. See Fcidmeier, H b584 

Burrows, G. B. See Wallis, K. S. .. .. . . .. n838 

Burt, F. P. See Bangham, D. II n4G8 

Burt, G. W., and others. Milk ; Preparation of condensed 

(P) b490 

Burt, Boulton and Haywood, Ltd., and F. J. K. China, Producing 
disruptive forces In films of liquid or suspensions of sub- 
stances in liquids confined between closely adjacent 
surfaces rotating relatively to one another at high speeds 

(P) ny‘29, B929 

and F. D. Mileri. Indophcnolio bodies ; Manufacture of (P) b368 

Burton, J). Tanning ; Chrome . Review of the modern 

theories of chrome tanning. Precipitation figure as a 
means of control . . . . . . . . . . . . b880 

Burtt, A. W. Morgan, 0. T B351, 3G3T, 354T 

Burwell, A. W. Chromic acid solutions ; Production of (P). . B511 

Buschmann, W. See Sehiitz, F. i?367, B460 

Buss A.-G. Tin eldoride ; Apparatus for the production of anhy- 

drous (P) b632 

Buswcll, A. M., ami W. U. Gallaher. Dissolved oxygen ; Determina- 
tion of in presence of Iron suits b72 

Butescu, D. Explosions In llquld-alr machines; Causes of .. n293 

Butkewitsch, W. Citric acid fermentation b«9 

Butler, R. A. Liquid fuel ; Proeess of making (P) . . h503 

Butler, T. H,, and F. J. W. Popham. Bituminous and like composi- 
tions (P) n076 

Tar and bitumen or tho like ; Preparation of mixtures of 

(P) iiBOO 

Butler, W. W. Liquids: Apparatus for blending (J*) .. .. nl60* 

Buttouberg, P., and H. Weiss. Hydrocyanic add ; Effect of • — 

when used as a fumigant on provisions n9)4 

Butter worth, J. See Lancaster and Totige, Ltd B200* 

Lutterworth, T. 8. See Mumford. E. M n428 

Butzler, K. W. See Horsey, M. D B468 

Byers, W. G., and Brown Co. Nickel catalyst on sugar charcoal, for , 

hydrogenation of oils, and method of making it (P) . . B2S 

Byers Co., A. M. See Aston, J BOOO 

Byk-Guldcnwerke Chem. Fabr. A.-O. Nitrocellulose and the liko; 

Preparation of solutions or lacquers from (P) . . . . n24 

Opium extracts ; IToduction of permanently clear — suitable 

for subcutaneous Injection (P) . . . . . . . . u«49 

Sublimation ; Apparatus for fP) b282 

Byrne, J. F„ and J. D. DavLs. Bituminous coal ; Loss of heating 

valuo of on exposure to air B775 

Byrnes, C. P. Liquid fuel ; Manufacture of (P) B210* 


Cabrier, A. Distillation of ammonlacal liquors, tars, oils aud other 

liquids obtained In gas works (P) B589 j 

Cabrol, L. J. G. Water ; Plant for sterilising — — (P) . . . . bIOQ i 

Caccla, R. Lime-sand concrete, and bricks, pipes, etc., made thereof ; ! 

Method of manufacturing (P) h083 ' 

Cadgeno, E., and G. Dupont. Fabric printing machines (P) 1(375* 

and J. Jeandros. Textiles ; Soda-print process for (P) . . BlOlO 

Cad well, C. A., and Electric Railway Improvement Co. Electric 

furnace (P) B503 

Cad well, S. M., and Naugatuck Chemical Co. Rubber and tho like ; 

Vulcanisation of (P) . . . . . . b104* 

Rubber ; Vulcanising with condensation products of am- 
monia and aldehydes as accelerators (I») . . . . bG4, b757* 

and others. Rubber and the like ; Vulcanisation of (P) . . B0O5 

Rubber and similar materials ; Compounding of (P) . . B605 

See Naugatuck Chemical Co B848 

Oalllo, A. Cellulose acetates ; Preparation of B937 

Cain, B. W. See Dannettell, II. B44 

Cain, J. R, Iron ; Influence of sulphur, oxygen, copper, and man- 
ganese on red-shortness of b945 

C^jar, H. Printing colours or ink ; Manufacture of (P) . . B797 

Calco Chemical Co. See Crossley, M. L. H808 


Calcott, W. 8., and E. I. du Pont do Nemours and Co. Lead-alkali 

metal alloy ; Process of making a (P) j»950 

and others. Naphtlmlenesulphonic adds aud naphthalene ; 

Analysis of M60, b10<)7 

Oalder, W. A. S., and others. Sulphuric add ; Condensing the add 

fumes ovolved during the concentration of (P) . . n422* 

See Chance and Hunt, Ltd n 1 5 

Caldcrwood. H. N., jun. Condenser for distilling oils of wide boiling 

range n656 

Caldcrwood, W., and others. Oils ; Preparation of — - for varnishes, 

printing inks, paints, linoleums, and the like (P) . . .. b682 

Caldwell, M. L. See Sherman, H. C n724 

Calico Printers' Assoc., Ltd., and K. A. Fourneanx. Cotton fabrics ; 

Treatment of to produce linen effects (P) . . k508 

and F. Roberts. Fabrics ; Production of pattern efforts on 

(P) n593 

Californian Cyanide Co. See Metzger, F. J. .. .. n94, n787 

Californian Fruit Growers Exchange. See .raineson, E. . . n727 

See Wilson, C. P. . . . . . . . . . . , . n7<>3 

Cnlingaert, G., and F. E. Huggins, jun. Fractionating columns ; 

Efficiency of n7:t."» 

See Haslain, R. T. . . . . . . . . . . , . . . n:t77 

See Ileymans, P it9()4 

Callaghan, T. F., and E. C. Mihldn. Electric furnace (P) . . . . ur>24 

Callan, T. Arsenic ; Use of the lend cathode in the electrolytic method 

for tho determination of minute quantities of T108, n070 

and N. Strafford. Rubber vulcanising accelerators ; Analysis of 

organic .. .. .. .. .. It, nl 86 

Callebaut, C., and J. de Blicquy. Dyeing machine; Hank (P) nr.5f>* 

Callscn, .T. See Bayer, F., und Co u233, 1(967 

Calmon A.-G., Ashest und Gunnuiwcrko A., and H. Rltnpel. Rubber ; 

- Vulcanisation of natural and synthetic (P) .. n64l 

Culvert, M., and S. 0. HarJund. Cottons ; Measurable characters of 

raw—-. Approximation to the original cell diameter M21L! 
Calvert, R., and A. Knight. Sugar juices and li(|Uors ; Sterilisation 

of by treatment with “ Filter-cel " (kieselguhr) . . i>226 

and others. Diatomaceous earth product (P) .. .. nH3L 

Camargo, T. de A. Verulno (guauosinc) ; Presence of fn green 

leaves and berrhts of the coffee tree (Coffea aralriea, L.) and 
Its relation to the origin of enffeine In this plant . . n3l2 

Cambi, L., and G. Bozza. Pyrosulphates and acid sulphates .. til 4 
Cambridge ami Paul Instrument Co., Ltd. See Apthorpe, W. If. B496* 
See I, awes, W. II. . . . . . . . . n490* 

Cameron, L., and Sons. See Etehells, II. .. .. .. .. u875 

Cameron, T. C. Electric storage batteries ; Plates for (P) .. ii|82 

Campbell, A. N. Manganese; Electrolytic formation of alloys and 

amalgams of 1(913 

See Alhuand, A. J. . . nfi78 

Campbell, C., and O. C. do C. Kills. Flame ; Influence of nitrogen 

dibit ion on t he speed of . . . . . . . . B897 

Campbell, E. D., and G. W. Whitney. Steel; Effect of changes in 
total carbon and in condition of carbides on specific re- 
sistance and on some magnetic properties of .. 1(832 

See Smith, A. W u425 

Campbell, F. H. Sulphites; Rule of disappearance of In raw 

meat 297 t, BOOO 

See Lloyd, G. F U987 

Campbell, F. L., and W. Rudolfs. Filter ; Chemical changes occur- 
ring in a sprinkling ----- .. .. .. .. .. n690 

See Moore, W. b962 

Campbell, R., and W. N. Haworth. Amygdaliu; Synthesis of b09I 

Campbell. T. P. Zinc carbonate solutions ; Electrolysis of ammo- 

nincal b834 

and II. Fay. Steel ; Caso-hardenlng — - by boron nnd nitrogen b077 

Campos, J. M. See Atkin, W. R. . . . . U841 

Canadian Electro Products Co. See Mat boson, H. W. . . . . b234* 

Canals, li. Iuvertase ; (Chemical researches on ■ . . . . . . B 438 

Canavera, B. F. Brick kiln (P) b218 

Candy, F, P. Filters for water : Means for automatically securing 
the slow starling of mechanical pressure after clean- 
ing (P) b 23 l * 

Canfle^j, R. H. Phosphor prints, a method of detecting phosphorus 

segregations In steel . . . . . . . . . . . . b424 

Canneri, G., and V. Pcstelli. Carnotite ; Synthesis of . Separa- 
tion of vanadium from uranium b079 

Cannon, L. T. See Ilibbert, n. .. .. .. .. .. it232 

Canon, F. A., aud Barrett Co. Sulphonic acids ; Manufacture of 

aromatic (P) b862 

Cantelo, R. C. Methane ; Thermal decomposition of . . . . B981 

Canter, R. C. See Congdon, L. A B317 

Cantieny, G., and Kohlcnscheldimgs-Ges. m.b.H. Coal and other 

bituminous fuels ; Apparatus for the distillation of (P) 1(589* 

Capillon, E. A. See Kern, E. F. b521 

Caples, R. B. See Eltod, J. 0 BlOO 

Cappelll, G. Dragendorff’s reagent for alkaloids b804 

Theobromine In cocoa ; Determination of b885 

Oappcnbcrg, H. Albumin* Production of light-coloured free 

from Inorganic salts, from blood scrum (P) . . . . u9C3 

Capstaff, J. G. See Kodak, Ltd. B967 

Caracrlstl, V. Z. See # Pirou, E. 1(122 

Carbic, Ltd. See Them, H b380* 


B 2 



20 


JOURNAL OF THE SOCIETY OF CHEMICAL INDUSTRY. 


1*AUK 

Carbide and Carlton Chemicals Corp. Chlorine and other corrosive 

gases ; Purifying (P) 1*422* 

See Citrine, G. <>., jun h57 

See Curme, H. H *770* 

See Edwards, II. D. .. .. .. .. .. •• 1*098 

See. Irvine, J. C. . . . . . . . . - . . ■ . . 1*693 

See Martin, J. W. t jun. . . . . . . . . . . • • 1*103 

See Thompson, II. E. . . . . . . . . ■ • 1*021 

Carbodto Co. See Wisner, C. B. B548 

Carbon Monoxide Burner Co. See Craig, J. W Kl 03 

Carbone, I), lletting of vegetable substances ; Preparation of a 

product for (P) ul3* 

See Istltuto Stcrotcrapico Milanese nil 

Carbonlt A.-G,, and K. Kbhler. Potassium perchlorate ; Prepara- 
tion of — - — from waste ammunition ( P) . . b452 

Carbo-Oxygen Co. See Harris, J. H819, 1*819 

See Rose, J. II 1*778 

Carborundum Co. See Forsc, E. B hl7 

See Hartmann, M. L. . . . . . . . . . . • • B295* 

See Tone, F. J 1*022, B830 

Carbo 7 .it A.-G. Tar ; Preparation of a from bituminous fuel 

suitable for use as a briquetting material (1*) .. .. B300 

Wood ; Fractional distillation of — — (I*) .. .. .. 1*741) 

Cardot, H. See IUchot, C u992 

Careggio, L. See Schiaparelli, C. .. .. .. 1*142 

Carey, C. H., and Atlas Powder Co. Sulphuric anhydride ; Manu- 
facture of (P) Hi 33 

Carleton, R. K. See Lamb, A. B. .. .. .. . • 1*911 

Carls mith, L. E. See Haslam, R. T. B1014 

Carman, G. G. See Mitchell, H. H. . . . . . • ■ ■ B884 

Carnation Milk Products Co. See Grind rod, G f»803. 1*994 

See Ryan, R. W <*761 

Caron, M. H., and Clevenger and Caron. Nickel and cobalt- 

nickel ores ; Recovering values from - • - (P) . . . . 1*429 

Carothers, J. N., and others. Phosphoric acid ; Removal of 

fluorine compounds from (P) . . B419 

Carothers, W. H., and R. Adams. Platinum oxide as a catalyst in 
t ho reduction of organic compounds. Preparation of 
primary alcohols by the catalytic hydrogenation of | 

aldehydes . . . . . . . . . . . . 1*730 j 

Carpen, C. H. Filter sand ; Method of cleaning without 

removal 1*727 | 

Carpenter, C. C., and IJ. S. Light and Heat Corp. Battery plates ; . 

Method of recovering scrap ( I’) . . . . . . B. r *24 j 

Storage batteries; Treatment of plates for (P) .. 1*718 1 

Wood battery plate separators, Treatment of (P) •• B718 

Carpenter, C. D., and J. A. Babor. Nitric add ; Concentration 

of dilute 1*827 

Carpenter Chemical Co. See Mendelsohn, E. . . . . P373 

Carpenter Steel Co. See Do Long, B. H. .. .. B475 

Carpzow, .T. B., and others. Manures; Production of (I*).. 1*882* 

Carr, F. IT. Insulin and its manufacture .. .. .. 228T, B903 

Carr, R. H. See Graham, V. B442 

Carr and Co., Ltd. See Greenwood, R. .. .. .. B737* 

Carrera, L. A. Electrolytic tanks, e.g., for manufacture of hypo- 
chlorite (P) .. .. .. .. .. .. .. 1*753 

Carrier, W. H., and Carrier Engineering Co., Ltd. Drying and 

conditioning materials (P) .. .. .. .. .. 1*584* 

Carrier Engineering Co., Ltd. See Carrier, W. H. .. .. B584* 

Carrier Engineering Corp. See Harrison, R. S. .. .. ., liBOO 

Carringer, J, R. See Clark, E. M. . . . . . . . . . . b165 

Carroll, S. J., and Eastman Kodak Co. Cellulose-ether compo- 
sition (P) . . . . . . . . . . . . . . B742 

Cellulose ether solvent and composition (P) . . . . . . 1*213 

Carson, F. T. Paper ; Detection of animal size In surface- 

sized . . . . . . . . . . . . . . 1)5()<J 

See Shaw, M. B. . . . . . . . . . . . . . . B506 

Carson, (J. C. Smelter-gases ; Method of preventing sulphur 

dioxide In (P) B340 

Carstens, H. See Bayer, F., und Co. . . . . . . . . 1*908 

Carter, C. It., and others. Hexamethylenetetramine ; Process 

of producing (P) .. .. .. .. . . 1*808 

Carter, E. G. See Greaves J. E 1*269 

Carter, ,T. A. See Cnngdon, L. A. .. .. .. .. 1*357 

Carter, P. G. See Smith, H. G. .. .. .. .. 1*492 

Carter, It. M., and V s. Industrial Alcohol Co. Ethyl aeeto- 
aretate ; Process uf making ester condensation products, 

e.g., (P) 1*77 

Carteret, G., and M. Dovaux. Pigment for anti-rust paint ; 

Manufacture of (P) . . .. .. .. .. n!85 

Carthaus, E. Bricks ; Manufacture of building (P) . . .. b384 

Spirits ; Production of refined (P) . . . . . . B087 

Cartwright, H. M. See Bull, A. J. BllO 

Carus, M Vanadium, molybdenum, chromium and tungsten ; 

Extraction of compounds of free from alumina 

and zinc (P) b421 

Casa burl, V., and E. Slmonsinl. Carrubeu seeds; Use ot in 

the loatlier Industry n043 

Casale, L. Ammonia ; Apparatus for the catalytic, production 

of synthetic (P) . . n979 

Ammonia; Synthetic production of - - - (P,J .. .. B558* 

Water; Apparatus for the electrolysis of (P) . . .. B915 


Casale, L. — continued. 

and Casale Ammonia Co. Ammonia ; Catalytic apparatus 

for tho synthesis of (P) .. .. .. .. i*217 

Catalysts ; Method of making (P) . . . . . . 1*737* 

Casale Ammonia Co. See Casale, L. B217, 1*737* 

Case, G. ()., and Novocretes, Ltd. Rubber; Method of road and 
pavement construction and road block manufacture, 

in which the surface is formed of (P) .. .. B841* 

Caseneuve. Resorcinol ; Reaction of and Its application 

to detection of nltroprussides and ammonia . . . . B454 

Cash, L. S., and C. E. Fawsitt. Cineol ; Determination of 

in essential oils by the Cocking process . . . . . . b920 

Cassel, N. S. See Montillon, G. H. . . . . • • . • b98 

Cassella, L., und Co. Acridluium compounds ; Production of 

(P) 1*808 

Alkyloxyacridines ; Manufacture of (P) . . . . . . B708 

p-Dialkylaminonrylphosphinous adds ; Manufacture of 

( P) . B615 

Dyestuffs containing sulphur and process of making them (P) B028* 

Effect threads ; Production of with animal fibres (P) . . b709* 

Indophenol condensation products ; Preparation of (P) B803 

Indophenols; Preparation of (P) .. .. .. B369 

Vat dyestuff containing sulphur; Preparation of a (P) B369 

Vat dyestuffs; Alkylated derivatives of (P) .. .. B590 

Vat dyestuffs ; Manufacture of alkylated and aralkylated 

derivatives of (P) .. . . .. •• .. 1*741* 

Vat dyestuffs; Preparation of -~ — (P) .. .. .. 1*414 

Castets, L. B. Evaporating apparatus (P) .. .. .. BlOOO 

Castllle, A., and V. Henri. Solvents, e.g., alcohol, ether, hexano ; 

Method of purifying organic . . . . . . B570 

Catlett, G. F. Waters ; Optimum hydrogen-ion concentration 

for coagulation in various . . . . . . . . b764 

Catlin, C. N. See Vinson, A. E b188 

Catlin, R. M., and Catlin Shale Products Co. Carbonaceous material ; 

Distillation of (P) . . . B933 

Shale-distillation apparatus (P) .. .. .. .. 1*779 

Catlin Shale Products Co. See Catlin, R, M B779, b933 

Catoire, M. See Mulfltano, G. B108 

Cattelain, E. Gelatin ; Analysis of ash of .. .. .. B600 

Caunce, A. K. See Pickard, R. H. . . . . . . . . B435 

Caust, M. L. Paper ; Sizing tests for . . . . . . B250 

Cavanaugh. G. W., and others. Whole-milk powder ; Anti- 
scorbutic potency of . . . . . . . . . . B960 

Cavendish s Ltd. See Bolton, It. W 1*693 

Cavers, T. VV. Blast-furnace smelting (P) .. .. .. B950 

Cawley, tt. L. Phosphorus in coal ; its distribution and removal B585 
Cazaud, R. Silicon steel used in electrical construction ; Influence 

of annealing on magnetic properties of .. ... B519 

j Cazzanl, U. See Contardi, A. . . . . . . . . . . b053 

| Cedorberg, I. W., and H. M. BSekstrOm. Ammonia ; Apparatus 
! for carrying out highly-exothcrmlc catalytic reactions 

between gases, particularly catalytic oxidation of 

with oxygen (P) .. .. .. .. .. b257* 

j and Norsk Hydro- Elcktrisk Kvaelstofaktleselskab. Ammonia ; 

Manufacture of (P) . . . . . . . . , . b57* 

j „ Ammonia synthesis ; Purifying gases for (P) .. .. b217 

(’elite Co. See Ritchie, C. F B774 

See Thatcher, If. S b82 

Celluloid Co. See Lindsay, W. G. . . . . . . . . B553, b1009 

See Stevens, J. H B90I 

Centncrszwcr. M. Magnesium ; Rate of solution of by 

acids . . . . . . . . . . . . . . . . b19 

Centrifugal National Concentrator Co. See Ecrlcston, C. W. b 60 
Ccrasoli, A. Water-gas generators (1*) .. .. .. .. B025 

Cerasoii, T. Mixed gas ; Calculation of composition of . . 1*4 

Cerbaro, E. Copper ; Irregularities in electrolytic deposition of 

in presence of tarry substances . . . . . . ul35 

Cerceiet, P. See Heim, F. .. .. .. .. 1*683, b841 

Cerdeiras, J. J. Fats ; Action of halogens on .. .. B838 

Chaborskl, G. Chromium ; Detection of in presence of 

manganese by a wet method . . . . . . . . b318 

See Longine8CU, O. G. .. .. .. .. .. b817 

Chabot, G. Fermentation of dough . . . . . . . . b70 

Chace, E. M., and F. E. Denny. Citrus fruit ; Use of ethylene 

in colouring of u439 

and others. Cantaloupes ; Relation between composition 

of California and their commercial maturity .. b844 

Chadeloid Chemical Co. See Brooks, B. T. . . . . . . b808 

Clmilow, I. M. See Schlmansky, S. G. .. .. .. .. nil 

Chalkiey, L., Jun. See Kharasch, M. S. .. .. .. b574 

Chulupny, K., and K. llreisch. Cadmium ; Separation of 

from zinc . . . . . . . . . . . . . . b580 

Chatnbard, P., and M. Qucroix. Chrome-leather ; Resistance of 

to the action of alkaline solutions . . . . . . b528 

See Hugonin, G b187 

See Meunler, L. . . . . . . . . . . . . b084 

Chambers, P. See Fisher, W. II BlOO* 

Champion Coated Paper Co. See Thomson, L. G B554 

Chance, H. M. Blast-furnace coke : Production of high-grade 

B099 

Chance, T. M. Agglomerating or cementing granular materials 

(coal etc.) (P) Ra 



NAME INDEX. 


21 


B58* 


Chance Bros. <fc Co., Ltd., and A. L. Forster. (Mass sheets or 
plates; Machinery for producing (p) 

Chance and Hunt, Ltd., and others. Sulphuric acid ; Condensing 
the acid fumes evolved during the concentration of 

(I 1 ) • . . . . . . . . . . . i.i r. 

See Calder, W. A. S " “ 

Chaney, N. K. Carbon ; Adsorptive (P) *7™ 

Cliarcoal ; Absorbent (P) . . • ; " j, 70; j 

and NatioimMiarbon Co., Tne. Carbon ; Process of activating 

and others. Activated carbon; Properties of - which 

determine its Industrial applications Hi 19 

Channon, n. J., and others. Butter fat ; Etfect of giving certain 
oils in tho daily diet of cows on the composition of 


B688 

nl 027 


nl 72 
1,577 

Hi 72 
nl72 
M847 

H460 

H443 

11924 

H2O0 

11170* 

11281 

H27 

11498 

11920 

1,452 

H994 

1,50 

H714 

H517 

11524 

11605 

BOt 5 


H964 


Chaplin, If. A. See Rettger, L. F. 

Chapman, D. L. and M. C. C. Chlorine and hydrogen ; Theory 

of photochemical interaction of 

See Tizard, H. T. . . . . . . . ] " 

Chapman, M. C. C. Chlorine and hydrogen ; Quantitative investiga- 
tion of photochemical interaction of 

See Chapman, ]). . . 

Chappell, J. T. Sen Milligan, C. H. 

Chappell, M L., and others. Decolorising agents ; Treating spent, 
clarifying and (P) . . . . 

Charaux, C. Rutin : Biochemical hydrolysis of . Formation 

of a new glucoside, rutinose 

Rutin ; Presence of in certain plants. Preparation and 

identification of this glucoside and its cleavage products 

Charbonnoaux, 10. A. Liquid fuel ; Production of (P) 

Charles worth, ,T. Fibrous materials and the like ; Machines for 

washing loose (P) .. 

Chari ler, L. See Beer, Malson 

Charpcntler, J . Pectins ; Application of biochemical process for 

identification of galactose to study of the composit ion of 

Charpy, G., and G, Decorps. Coal ; Determination of capacity of 

for atmospheric oxidation 

Charriou, A. Potash ; Absorption of bv humic acid 

Precipitates ; Electrolytic purification of 

Chase, E. S. See Armstrong, J. W. 

'Chase, M^F\, and others. Sulphuric anhydride ; Manufacture of - 

Cluuwevent , L. Tlastor of Paris ; Heat effects which accompany the 

setting of 1 J 

See Jolibols, 1*. . , , . , , [ ’ 

Chassy, A Ozone; Physical laws of the formation of -by the 

silent discharge 

Chatelan ,J . Caoutchouc, gutta-percha and the like; Vulcanisation 

Chattaway, F. D., and 0. G. Backeberg. Chlorination of ethyl alco- 

Chattcrjee, K P and N. R. Dhar. Sparingly soluble salts ren«lily 
obtained from hot solutions of reacting substances ; Studies 

Chaudron, G., and H. Forestier. Ferrous oxide ; Decomposition of 

Chaudun, A. See Colin, H. .. . ’ . . ’* ‘‘ B 312, 1)920 

ChavaBteJon. Sulphur vapour ; Diffusion of In air at the nrdlii~’ 

ary temperature. . 

" Chemia ” Ungarischo Chem. Ind. A.-G„ and Z. von Dalmady. 

Iodine; Production of solid solutions of (p) B654 

Chemical Equipment Co. See La Hour, V. E. . . 1,544, 1,570, 1,719 

I'Jiomlcal Foundation, Inc. See Eberlcin W 
See Fleischer, K | 

See Gerngross, O. . . . * ’ ’ 

See Hassler, F. . , . . ’ 

See Hildcbrandt, P. . . ’ . 

See Joyce, A. W. 

See Tnmbach, R. . . ’ ’ ’ * 

See Zeisslcr, J. K. . . . . ] ‘ “ 

Chemical Research Synd. Hydrocarbons of relatively low boiling 

point ; Process of producing (P) . . 

.-hemlcal Specialties Co. See Saunders, H. F. . . 
chemical Treatment Co., and others. Iron, steel, ferro-alloys and 
copper ; Desulphurising (P) 

Chemical Works formerly Sandoz. See Chem. Fabr. vorm. Sandoz. 

^hem. Fabr. In lyilwilrder vonn. nell und Stluvmer A.G., and R. 

I rcund. Sulphur dloxido ; Separation of pure from 

See Weil T ^ xtur08 contalnln R it (P) . . B 043 

’hem. Fabr. Bliinsdorf und Co. See under Bliinsdorf. " B * 4 °’ 

)hem. Fabr. Budenheim L. Utz. See under Utz, 

’hem. Fabr Flora. p-Aminobenzoyl derivatives of 2-mcthyl-4- 
diethylanUnopentanol-S and 2-mcthyl-4-dinicthyiamlno- 

pentanol-5 ; Process of producing (P) D gi5 

Jhem. Fabr. Grieahcim-Elcktron. Acylacctyl compounds ; Manu- 
facture of (P) . . _ B413 R413 

AIka imim 8U f ,pha ^ ’ 1>roductl °n of’ and removing ’sulphur ’ 

dioxide from gases (P) 1 -.334 

Aluminium fluoride-alkali fluoride double compounds ; ’ Produc- 

t ion of - •■■■' technically free from Iron (P) }iB60 

Arsenic trioxide and phosphorus pentoxide ; Production of 

a ^c^c-Phosphorus smoke developers (P) .. .. b820 
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Azo dyestuffs Insoluble in water and process of making them (P) , b628* 


i,75. r i 
B428 
n492 • 
1)800 
B72 
1)49 
1)403* 
B76 

1 , 210 * 

1,641 

H874 
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Azo dyestuffs ; Producing on the fibre — from arylamides of 
2.3-hydroxynapht.holc add (P). . 

Cement masses ; Production of porous (P) 

Centrifuges ; Washing residues in closed (p) ‘ ’ 

Chromic oxide ; Production of bright green nn 

Chromite; Smelting of (1») 

Fibres ; Production of from agaves and Yurcamv ( p) 

Magnesium alloys (P) „ :188 ,, 38 g 

Magnesium or its alloys ; Casting (P).. * ’ 

Magnesium and its alloys ; Casting in sand moulds (i») 

Magnesium and Its alloys ; Colouring — - by etching (P) 

Magnesium alloys ; Method of roiling (P) 

Magnesium and its alloys ; Protection of molten against 

oxidation (P) 

Magnesium or its alloys ; Quenching burning - (p) 

Magnesium and its alloys ; Treating (P) 

Magnesium chloride dlhydrute ; Dehydration of ( i*j ’ 

Magnesium chloride dihydrate ; Production of (P) . . 

Magnesium ; Production of free from silicon (P) 

Magnesium-silicon alloys ; Production of — (P) 

Manganese ; Production of metallic by electrolysis oi 

aqueous solution, of manganese salts (P) 

Mixing apparatus for liquids (p) .... 

Mixing apparatus ; Turbinc-llko (P) . . " ] ' 

Organic chlorine compounds, pigments, etc. ; Preparation of 

— - together with hydrogen chloride (P) 

Potassium bicarbonate from potassium chloride solution ; 

Electrolytic production of --- - (p) 

Hotury tube furnaces; Apparatus for discharging externally 
heated (P) 

Smoke developers ; Utilisation of phosphorus-arsenic (p) . . 

Sulphite-cellulose waste liquor ; Preliminary treatment, of — — 

before evaporation ( P) 

Sulphur dioxide ; Separating from gases containing it, 

with simultaneous production of alkali thiosulphates (P) 

Chem. Fabr. Grtlnau, Landshoff und Meyer. See under Landshoff. 

Chem. Fabr. Jfaltlngen, Jueker und Co. See under .Tucker. 

Chem. Fabr. Juhling und Co. See under Jllhllng. 

Chem. Fabr. Kalk G.m.b.H. Gaseous and liquid olefines ; Prepara- 
tion of (P) 1 

and II. Oelime. Coke ; Production of ashless for metallur- 
gical purposes (P) 

Dinitroethylencglycol ; Preparation of together with other 

nltro-compounds from ethylene oxide (p) . . 

Glycol nitrates ; Production or from the products obtained 

by nitrating ethylenir hydrocarbons (P) 

Solvent for cellulose esters, resins, oils and the like (?) 

and others. Glycol nitrates ; Preparation of from nitration 

products of gaseous unsaturated hydrocarbons (P) . . 
Producer-gas tar ; Dehydration of (?) 

• Tars ; Treatment, of — with acids and the like (P) " '. ' 

Chem. Fabr. Konlg, ({filler, und KregJlnger. See under Kfinig. 

Chem. I abr. Kunholm und Co. A.-({. See under Kunhchn. 

Chem. Fabr. L. Meyer. See under Meyer. 

Chem. Fabr. “ Norgiue" V. Stein. See under Stein. 

Chem. Fabr. Pharma. G.m.b.H. Written or printed matter, draw- 
ings and the like ; Reproduction of (?) 

Chem. Fabr. vorm. Sandoz. Cardiac glucoside of Jlulbus *ciU, v ■ 
Manufacture of the — — (?) .. .. 

Hexam ethyl enetetramine ; Therapeutically valuable compound" 

Chem. l'abr. Teterow A .-(!., and W. Siegel. Ammonium chloride; 
Preparation of sublimed ( P) 

Choin, l* abr. Titnnia G.m.b.H, Carbonic acid baths ; Production of 

Chem. Fabr. von Hoyden A. -G. Antimony compounds ; Production 

of secondary and tertiary aromatic (?) 

Arsenic-antimony compounds ; Production of organic (P) 

„ , . w A , B80Q, B810 

Explosives ; Manufacture of ammonium nitrate capable of 

being cast and moulded (P) 

Stibinle nckls ; Production of complex compounds of aromatic 

Stipho- halogen amides ; Preparation of alkali salts of aromat ic 

and W. Mocwes. Sodium bisulphato ; Method of packing (?) 

and O. Philipp. CC-Phcnylalkylmctlianedialkylsulphones ; Pre- 
paration of (P) 

and H. Schmidt. Diarylantlmony compounds; Preparation of 

„ , H809, 

Monoarylantimony coinjxumds ; Preparation or (1*) 

Chem. Fabr. vorm. Weiler-ter Meer. Adhesive ; Manufacture of - 

from nitroeeilulose, for leather, wood, paper, glass, porcelain 

etc. (P) 

Aminonapht.halene- and aminohydroxynaphthalenesulphonic 
acids ; Preparation of derivatives of containing sul- 
phur (P) . . * 

Aromatic sulphonyl chlorides ; Production of -(P) '' ", 

Distillation ; Separation of liquid mixtures by (P) 

Tanning agents ; Manufacture of easily soluble (?) . . ' 

and E. Froelich. Alkylated amines ; Preparation of (?) ] ’ 

and G. Racky. (.'ellulose acetate ; Pteparation of plastic sub- 
stances from (P) 

and K. Utt. Tanning materials ; Preparation of artificial - — - (P) 

Cliom. Fabr. Weissenatein Ges. See Baum, G. . . . . B 101*, 

Chem. Laboratorium flir Anstrichstoffe G.m.b.H. See Weithfiner, R. ’ 
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Ohem -Phtirm, Werke Bad Homburg A.-G. Camomile extract ; Pro- 
duction of a - ~(P) B578 

Silicic acid granulate ; Preparation of a colloidal soluble (P) B017 

Chora. Werke vorm. Allergen. Enamel ; Method of rendering 

opaque (P) .. .. .. .. .. .. B382 

and M. Volmcr. Copper mirrors ; Production of on glass (P) B514 

and off mtm. Titanic oxide ; Production of from titaniferous 

iron ores (P) .. .. .. .. . .. B&ll 

.S'fV D’Aiis, •). .. .. .. .. .. •• 11707 

Cheni. Wcrke Carbon G.m.b.ll. Charcoal; Preparation and rcvdvlfl- 

cation of activated (P) B320 

Clam. Werkc Orenzach A.-G. Alkamine esters of tropic acids and 

acetyltropic acid ; Preparation of -(!’) .. .. BIDS 
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acid); Production of — (P) .. .. .. .. .. B017 

Hydrogen bromide ; Production of from bromine and 

hydrogen (Pj .. .. •• •• M 71t 

Organic compounds ; Oxidation of aromatic — (P) .. .. u4l)l 

Chem, Workstation G.m.b.H. Lubricating greases; Preparation of 

neutral, solid colloids and (P) .. .. .. .. B822 

Chionosaii Akt.-Grs. Mercury derivatives of liydroxyMilphohenzoic 
acids and their bomologues ; I’rodin tion of solutions of — — 

(p) B927, B997* 

Chen, T. II. See Cougdon. L. A. J»3I7 

Cheneveau, and It. Jioiis>u. Calcium ; Determination of by 

the iiopbelonn ti ie uielliod .. .. .. .. IiH>6 

Cheroholfsky, N. Critical solution temperatures; I >et emanation 

ol — - H319 

White lead ; Manufacture of by the Dutch process . . .. B303 j 


Cherpillod, F. .sve Kehrmann, F. .. .. .. - . H551 

Chertcofr. M. ,V.v llogert. M. T. nlOOtt 

Chesnut. V. K. .See Power, V.W. B148 

Chevalier, .1., and E. lhintony. Pyrethrum flowers; Toxic action 

of insecticidal principle of - . . . . . . . . u31 

Chiarino, .1. C. Sodium bicarbonate containing sodium carbonate; 

Volumetric analysis of — .. .. .. .. .. n377 

Chilmall, A. C. Spinacin, a new protein from apinadi leaves . . . . n9G1 

Chicago Trust Co. See Kus. T. G. .. .. .. .. .. B163 

See Iloiierts, A IdM* 

Chief Consolidated Mining Co. See Wigton, 13. II 11340* 

Chile Exploration Co. See Burdick, (’. L. .. .. .. .. 111018 

Chllowsky, 0. Atomising and gasifying heavy combustibles for 

internal-combustion engines, furnaces, or the like. (P) . . b46 

China, l*’. .1. E. .See Hurt, Boulton and Haywood, Ltd. . . U929, n929 

Chinoin Fubr. chem.-pharm. Produkt A.-G. (von Kereszty und Wolf). 

Carbamle esters containing i ii dne ; Preparation of (P) u7G9 

Chisholm, 1). See Henderson, 0. G U278 

('hlopine, V. ltadium and barium ; .Separation of .. .. It55 

Chlorine Products Co. See Jewell, W. M. .. .. .. .. U900 

Chouchack, i>. Soil; Analysis of by means of bacteria .. 1)722 

Soil bucterin ; Influence of nutritive elements on development 

of B722 


Chorkaveiv, I., and 1). lTunet. Petroleum from Czechoslovakia .. B808 
Chrlsman, it . K., and Semet-Solvay Co. Electrolytic cell (P) .. B188 

Christ. R. See Ellis, K B504 

Christensen, C. P. Fertilising material ; Production of (P) .. B607 

Christensen, J. H. Photographic multicolour screens; Method of 

producing (P) .. .. .. .. B403*, b998 

Christensen, N. C. Sulphide ores of load, silver, and copper ; Process 

of treating (P) .. .. .. .. .. .. b388 

Christenson, O. J,. Ammonium chloride ; Method of producing 

from nmmoniacal hot distillation gases (P) .. .. .. B975 

and R. Sandahl. Ammonia; Process of producing salts of — (P) B1013* 

Christiano, (:. Fuel ; Fractional distillation of (P) . . . . B821 

Christiansen, V. See Benedicks, C. .. .. .. .. .. B830 

Christie, C. If. See Troutman, F. E. .. .. .. .. .. B06 

Christie, E. VV., and Wheeler Condenser and Engineering Co. Evapor- 

ator (P) . . . . . . . . . . . . B0fi7 

Chr/.aszez, T. Amylase ; Influence of temperature on saccharifying 

power of .. .. .. .. .. .. i»109 

Malt amylase from different cereals ; Hydrolytic power of 

and re activation of amylase inactivated by heat . . . ^ n7fll 

Chur, E. Tar fractions; Recovering directly from gaseous 

products of distillation (P) B549 

Church, C. 0. .See rhace, E. M. .. .. .. .. .. B844 

Cieehanowskl, J. .Sec PM; < ].>, .1. B0f>3 


Claasaen, A. A. See Smith, C. M. ,. .. .. .. ,. B522 


Claasz, M. Porcelain substitute ; Production of (P) .. Bf»15 j 

Clalsen, L. Chroma nes ; Preparation of - - (P) B849 j 

Clancy, ,T. C., and Nitrogen Corp. Ammonia ; Synthesis of (P) b420 

Ammonia synthesis catalyst and method of making it (P) u56, B420 

Ammonia -synthesis catalysts ; Regenerating (P) .. .. b42<) 

Catalyst and method of making It (P) . . . . . . . . B. r *0 

Clapham, H. W. See Nolan, T. J. .. .. * b771 

Clapp, F. B. See Lloyd, G. F B087 

Clarcus, J. Oxydases .. .. .. .. .. . . .. b959 

Clark, A. J. Peptone ; Some active principles of . . . . b488 

and Glasgow and London Refining Vo,, Ltd. Baking processes ; 

Compound for use In (P) , . , . b490* 

Clark, E. D. See Shoetrom, 0. E. . . . . 4 B439 

Clark, E. M., and others. Petroleum oils ; Treating (P) . . nl(55 


Clark, F. E. Steel; Manufacture of (P) b949 

Clark, F. 0. Electrolysis ; Method of (P) Bfll 

Clark, F. W. See Lane, A. G . . b659 

See Travers, M. W B244, b805 

See Travers and Clark, Ltd. . . . . . . . . . . b514 

Clark, H. H. Enamelling furnace operation (P) B1014 

Clark, H. W. Water purification by filters charged with aluminium 

or ferric hydroxide b441 

Clark,.!. See Hood, J. .1. B958* 

Clark, L. Petroleum ; Treatment of (P) B460* 

Clark, L. F. Metals ; Process of treating solutions of (P) . . b87C» 

Clark, N, A. Yeast ; Influence of certain chemicals on rate of repro- 
duction of In wort , . . . . . . . B895 

and K. M. Roller. “ Auximonos ” and growth of the green plant . . B484 

Clark, P. O. See Hood, J. .T B958* 

Clark, T. W. F. See Pearson, E. fl\, and Co., Ltd. .. .. .. b681 

Clark, W. Hydrogen jwroxide, sodium arseuite, and light ; Reversal 

by B770 

Photographic emulsion ; Sensitiveness of the silver halide 

graius of a . . . . . . . . . . . . B234 

Photographic plate ; Sodium arseuite and the - . . . . B77 

Photography ; Theory of action of hydrogen peroxide and ozone 

as fogging agents in . . . . . . . . . . b!16 

Clark, W. M. See Elvove, E B707 

Clark and Co., Ltd., and D. M. McLIntoek. Mercerising machines (P) b 465* 
Clarke, I. D., and It. W. Frey. Reducing sugars In leather and tan- 
ning extract* ; Effect of certain de-leading agents upon 

hydrolysis in determination of . . . . . . . . b528 

Clarke, T. Flour ; Treatment of (P) B71 

Clarko, W. F. See La Forge, F. B b70 

Classen, A. Metals; Production of glossy metallic coatings on 

(P) b470* 

Claude, G. Ammonia ; Synthesis of under very high pressure B710 

and L’Air Llquidc. Ammonia : Conversion of synthetic - into 
solid ammonium chloride In conjunction with the production 
of sodium carbonate (P) . . . . . . . . . . B408* 

Ammonia ; Synthesis of — — (P) B747* 

Ammonium chloride and sodium carbonate ; Simultaneously 

preparing employing synthetic ammonia (P) . . . . B835* 

Hydrogen ; Manufacture of by partial liquefaction of 

gaseous mixtures such as coal gas (P) . . .. .. .. B083* 

Sodium bicarbonate and ammonium chloride ; Alternate preci- 
pitation of (P) B380* 

and others. Natural gases ; Treatment of (P) . . . . B005 

Clave), A., Farbcrel- und Appretur-Goa., vorm., and F. Lludcmueycr. 

Centrifugal drying apparatus for dyed materials (P) . . . . h594 

Clavcl, P. Threads, yarns and fabrics of, or containing cellulose 

acetate ; Treatment of (I*) . . . . . . . . B743 

Clayton, A. See Holliday, L. B., and Co., Ltd. . . . . B247, B930 

Clayton Aniline Co., Ltd., and J. G. Grundy. Cellulose acetate; 

Treatment of In alkuliue liquids (P) . . . . b508 

Cleave, A. H. W. Metals , Apparatus for the electrolytic deposition 

of (P) b522 

j Clegg, G. G. Cottons ; Measurable characters of raw . Breaking 

, load of single cotton hairs u212 

I and 8. C. Harland. Cotton ; Determination of area of cross 

soctlou and hair weight per centimetre of raw . . . . b88 

Clegg, W. H., and G. Whittaker. Stone or marble ; Manufacture of 

artificial (P) B983 

Clemens, C. A. Lead number of nmplo products .. .. .. B05U 

Lead number of vanilla extracts . . . . . . . . b888 

Clement, A. W., and Cleveland tbrasB Manuf. Co. Alloy; Acid- 

resisting (P) B21 

, Clement, L. du P., and Kent, County Oil Corp. Liquid fuel ; Com- 
pound and method of producing it (P) B85 

Clemm, H. See Niederbaycrisehe Cellulosewerkc A.-G. .. .. B743 

See Zellstoff-fabrik Waldhof B393, B820 

Clemo, G. R. See British Dyestuffs Corp B590 

Cleveland Brass Manuf. Co. See Clement, A. W. . . . . b21 

Clevenger, G. H,, and Research Corp. Ores ; Heat treatment of 

(P) »523 

Clevenger, J. F. Micro melting point apparatus . . . . B818 

Clevenger and Caron. See Caron, M. 11. B429 

Cllbbens, D. A., and A. Gcake. Cotton ; Chemical analysis of . 

Determination of copper number B211 

Clifford, H. E., and ScoviH Manuf. Co. Electric furnace (B) . . .. b638 

Clifford, P. H., and M. E. Probcrt. Cotton ; Constituents of wax of 

American (Mississippi Delta) B795 

and others. Cotton ; Chemical analysis of — — . Determination 

of fat, wax, and resin B372 

Climax Molybdenum Co. See Bratton, W. N. B717 

CJInchfleld Carbocoal Corp. See McLaughlin, J. W B1004 

Cljngesteln, H. See Bayer, F., und Co. B379, B413 

Clot, G. See Raymond, K. . . . . . . . . . . . . b795 

Clough, R. W. See Shostrom, O. E B439 

Clough, W. W., and others. Nitrocellulose ; Solvent for (P) . , b495 

Clover, A. M. Chloroform; Auto-oxidation of Bl52 

Cluzet and others. Bacterial cultures ; Optimum and limiting hydro- 
gen-ion concentrations of B609 

Clytner, W. R., and National Carbon Co. Dopolarlsing mixture (P) . . b!82 


Coad-Pryor, E. A. Glass ; Action of potassium carbonate 

on lead 27T, B944 
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Coates, W. S. Coala; Utilisation of low-grade and waste in 

power production ir>7T, i 

Cobb, J. W. See Houldsworth, H. S 

See Pexton, 8 

Cobb Electro Jtcduction Corp. Tin ores ; Reduction of (P) i 

Coborly, C. J. Motion-picture film (P) 

Coblent*, W. W., and C. W. Hughes. Paints for decreasing or 
increasing hoat radiation from surfaces ; Emissive tests 

of 

Cochran, R. 8. See Marsh, IT. 8 

Cockerlll, J., Soc. Anon. Tunnel furnace for metallurgical use (P) 
and A. Cousin. Oros containing iron or other metal ; 

Treatment of (P) 

Cocking, T. T. Clneol ; o-Nuphthol method for determination 

of in essential oils 

Cocksedge, II. E. Sodium carbonate compound ; Production 

of a (P) 

Sodium carbonate ; Manufacture of (P) . . . . . . i 

and Solvay Process Co. Sodium carbonate ; Process of 

forming (P) j 

and others. Sodium compound ; Manufacture of a (I*) ] 

Cocoa Products Co. of America. See Eddy, 0. F. .. .. i 

See Wilson, R. E. i 

Codd, L. W. Alkali silicate solutions ; Production of ( P) 

Coo, M. R., and 0. L. Bidwell. Starch and sugars; Determina- 
tion of hy the use of picric acid . . i 

Coffee Products Corp. See Wimmer, K. H. ] 

Cofflgnier, C. Antimony pigments ; White .. .. , . ] 

Paints ; Colloid phenomena In due to polymerised oils 

Paints ; Colloidal thickening of ] 

Paints ; Thickening of ] 

See Nlcolardot, P. . . . . . . . . . . i 

Coffin, E. F., and J. II. McCauley. Blast furnaces ; Method of 

operating (P) I 

Coffin, J. (}., and Naugatuck Chemical Co. Sulphur; Method and 

apparatus for uniformly finely dividing (P) . . u 

Coffin, T. I). L. See Armstrong, J. W i 

Coghill, W, H., and C. O. Anderson. Flotation ; Tnturfacial 

tension equilibria important in . . . . . . ] 

Coghlan, T. A. Wool ; Treatment of to prepare it for 

manufacture (P) 

Cohen, A. See Bradley, II. i 

Cohen, J. B. See Browning, C. JT. l 

Cohen, M. .1. See Ellis, C i 

Cohn, I). J. See Nelson, J. M 

Cohn, K. J., and It. E. L. Berggrcn. Casein : Relation between 

amino-acid composition of and its capacity to 

combine with base . . , . . . . . . . j 

Zeiu ; Relation between composition of and its acid 

and bash; properties . . . . . . i 

Cohn, W. Ceramic Industry ; Heat economy in the . . i 

Colas, A., and others. Liquors obtained In the alkali-treatment 

of plant materials ; Treatment of (P) . . . . i 

Colas, A. P J. See Colas L. .7. B. A 

Colas, J. See Colas, A. .. .. .. .. .. 

Colas, L, J. B. A., and others. Liquor accruing from the. lixivia- 

tlon of vegetable matter ; Treating (P) . . . . i 

Colbeck, E. W., arid I). Hunson. Silico-innnganese steels ; 

Hardening of . . . . . . . . . . 

Colby, 0. A., and Metropolltan-Vickers Electrical Co., Ltd. 

Electric furnaces (P) . • i 

and Westlnghouse Electric and Manuf. Co. Electric furnace 

U’> J 

Colo, D., and J. (I. Bergman. Grinding mill (P) .. 

Cole, G. W., juu. 811k ; Process of treating (P) 

Cole, R. K. See Sherwood, C. M 

Coleman. W. C. Centrifugal machine (P) 

Coles, G., and J. I. Graham. Coal ; Influence of preheating 

unoxidlsed and partially oxidised upon its rate of 

absorption of oxygen . . . . . . . . . . 

Coles, W. J. See Allen, E., and Co. Ltd. .. .. .. .. 

Coley, H. K. Ores, oxides and the liko ; Reduction of (P) 

Colin, H. and A. Ohaudun. Dextrose from sucrose .. .. 

Glucose from a- and /9-glucosldes . . . , . 

Collardeau, ,1. See Altwegg, J. .. .. .. .. ., 1 

Collazo, J. A. ; See Bickel, A. l 

CoUcubcrg, O., and G. Bakke. Antimony ; Determination of 

with permanganate In hydrochloric acid solution i 

Collett., II. L. Tannery limo liquors ; Bacteria in 

Collin und Co. Coke ; Cooling of from coke-oven plants (P) : 

Coke ovens ; Gas reversing device for regenerative (P) ; 

Collinga, W. R., and others. Magnesium chloride ; Method of 

making anhydrous (P) ] 

Collins, 0. 8., and Bollis Heat Treating Co, Crucible for heat 

treatment of motals in a salt bath (P) 

See Beilis, A. E. 1 

Collins, E. F., and General Electrlo Co. Electrie furnaeo (P) 
Collins, G. K., and A. M. Williams. Cotton hairs ; Swelling of 

In solutions of potassium hydroxide . . . . J 

CollinB, H.. and Bleachers’ Assoc., Ltd, Drying cylinders for tex- 
tiles etc. ; Doll-heads for (P) 

Collins, M. G. See Kiam, E. . . . . , . , , 


Collins, W. D., and M. D. Foster. Manganese in water ; Deter- 
mination of by the bismuthatc method 

Collip, J. B. See Banting, F. G 

Colman, H, G., and 1C. W. Yeoman. Naphthalene ; Effects of 

Indeno on determination of by picric acid . . n 

Coltman, R. W. Manganese ; Determination of — — . Manganous 
oxalate as a primary standard 

See Cunningham, T. R. 

Columbia flraphophone Manuf. Co. Thermoplastic compositions 
and process of compounding them (P) .. 

Columbian Carbon Co. See Lewis, 0. C. . . . . n 

Colvocoresses, G. M. See Hchmidfc, W. A. 

Combo et Fils et Cie., Soc. Anc. Etabl. A. Leather; Produel ion 
of washable printings on — — (P) . . 

Comber, N. M., and S. .T. Saint. Soils ; Absorption of bases by 

Comley, R. C. See. Elmore, G. If. .. 

Commercial Steel Co. Steel and process of manufacture thereof 

(I*) 

Commit), F. J..- Plastic materials, e.g. t rooting felt; Production 

of (P) 

Comp, do Bcthune, Soc. Anon. Coal ; Recovery of by-produels of 
distillation of (P) 

Ethylsulphuric acid ; Manufacture of from ethylene (P) 

Comp, d’ Exploit, des Proc. do Photographic en Couleurs L. 
Dufay. See muter Dufay. 

Comp, des Forges de Cliatillon, Commentry et Neuvcs-Muisons. 

Steel and alloys susceptible of tempering ; Therrnlo 

treatment of (P) T 

Comp. Gen. des Prod. Chirniques do Louvres. Zinc sulphide ; 
Manufacture of (P) .. 

Comp. National*) <lo Matures Colorantes et do Prod. Clilni. Dye- 
stuff ; Manufacture of a from naphthidinc (P) .. 

Pcrylenc ; Manufacture of (P) . . 

Complex Ores Recoveries Co, See (,'onlbaugh, M. F. .. .. j 

Comstock, G. F. Aluminium bronze ; Hardness of heat-treated 

Conunt, J. I)., and H. B. Cutter. Hydrogenation; Irreversible 

reduction and eatalyilc 

Condor, If. Pyrltic ores ; Hydrogen roasting of with 

recovery of sulphur and iron 

Cone, L. IT., and National Aniline and Chemical Co., Tne. li.ii- 
Hydroxynaphthoic acid; Manufacture of - (P) .. 
Congdon, L. A., and C. If. Beige. Analysis ; Critical studies on 

methods of . Nickel 

and W. W. Bray. Analysis ; Critical studies on methods of 
. Selenium 

and K. C. Canter. Analysis ; Critical studies on methods of 
. Cadmium 

and J. A. Carter. Analysis; Critical studies on methods of 
. Aluminium 

and T. H. Chen. Analysis; Critical studies on methods of 
. Cobalt 

and 1>. Fitzgerald. Analysis; Critical studies on methods 

of . Barium . . . . . . 

und It. K. Gurley. Analysis; Critical studies on methods 
of . Chromium, 

and J. L. Neal, jun. Analysis ; Critical studies on methods 
of . Manganese in steel 

and E. L. Ray. Analysis ; Critical studies on methods of 
. Cerium 

and L. V. Rohuer. Analysis; Critical studies on methods of 
. Molybdenum 

and others. Aualysis ; Critical studies on methods of . 

Calcium 

Analysis ; Critical studies on methods of . Carbon in 

steel 

Conley, J. E. See Marden, J. W. , . 

See. Moore, It. B. . . 

Conlin, F. See Chemical Treatment Co 

Connell, G. A. See Knight, II. P. . . 

Connell, 8. 3. B. Lyeopin ; Colorimetric determination of 

uni 8. 8. Zilva. Antiscorbutic factor ; Differential dialysis of 
the 

Antiscorbutic preparations ; Reducing properties of 

Conner, C. H. Sec Davidson, J. G. . . . . . . BlGrt, 

Couner, 8. D. Crops on acid soils ; Some factors affecting the 

growth of 

See Brown, If. D. 

Connsteln, W., and K. LUdeeke. Glycerol ; Process of manufac- 
turing from sugar by fermentation (P) 

Conroy, J. T. Annual Meeting proceedings 

Considinc, F. .1. Hydrogen electrodes 

Consortium fdr elcktrochem. Ind. G.m.b.H. Acetaldehyde ; 

Preparation of from acetylene (P) . . 

Acetylene ; Purification of by means of mercuric chlorido 

solution (P) 

Anhydrides of fatty adds of low molecular weight ; Manu- 
facture of (P) 

Resin ; Production of urtifleial from aldehydes (P) . . 

and H. Deutsch. Acetaldehyde, acetic anhydride, etc. ; 
Treatment of organic liquids with relatively small 
amounts •# other liquids wldch give rise to injurious 
side reactions, r.^., in preparation of (P) 
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Consortium filr elrktrochom, Ind. G.m.b.H. — ■continued, 

and others. Add anhydrides ; Preparation of (P) .. B849 

Aldehyde resins ; Process lor improving (P) .. .. n840 

See Baum, E. . . . . . . . . . . . . b450* 

See Herrmann, W. O. . . . . . . b434*, 1)449 

Constable, 7<\ 11. See Palmer, W. G. .. .. .. .. b848 

Constant, G., and A. Bruzae. Iron or steel ; Production of 

by the. direct, treatment, of ores freed from gangue (P) n221 
Contardi, A., and U. Cazzani. Arsenobenzene derivatives .. b853 

Continentale Industrie- Vcrwcrtuug ties. See. Pink, L. . . .. i)230* 

Converse, L. S., and Atlas Powder Co. Artificial silk threads 
or other cellulose fibres ; Process for manufacturing — • — ■ 

(P) n4ir» 

Coogan, J. Petroleum content from petroleum-bearing sand or shale ; 

Extracting the (P) . . . . . . . . . . H41 1 

Cook, K. B. See llopklnson, E. u879 

Cook, M. Cadmiiiin-lead-zlnc system .. .. .. .. .. n337 

Oook, K. M. Anunoniiim nitrate as an explosive .. .. .. B850 

Cook, It. W. Cellulose acetate ; Manufacture of — (P) . . . . nfi08 

Cooke, C. .7. Atmospheric eoni|K)und for divers’ use (P) .. .. u73 

Cooke, R. j). Enamel ; Effect of furnace atmosphere on firing 

of i»51 4 

Coolbuugh, M. F., and ot tiers. Sulphuric anhydride and sulphuric 

acid; Process for producing" (P) .. .. .. 1)1012 

Cooley, .7. S. See brooks, (■ 11397 

Coolhaas, C. See Kuhnge n, N. L. ]t992 

Coolidge, A. S. Charcoal; Adsorption of vapours by .. n359 

Coombs, F. A. See Welch, M. B «758 

Coombs, F. E. Fruit juices ; Presenlng- ~ (P) b572 

Cooper, A. S. Ammonia; Winning from bituminous shale (P) n605 

Cooper, E. A. Paraldehyde; Action of upon proteins and 

liplns H904 

and 0. E. Forstner. bactericidal action ; Selective .. B902 

See Morgan, U. T 304'r, n351, 3.V2T, 1)923 

Cooper, II. M. See Davis, .7. 1). .. .. .. .. .. n05(J 

Cooper, Jl. 8., and Kernel. Eahoratories Co. Enamel composition 

(F) 1)830, 1)1014 

Refractory articles : Process of making — - (P) .. .. nf>59 

Tantalum ; Process of preparing oxy compounds of (P) . . ut)42 

Zirconium-containing composition (P) . . . . . . n83u 

Cooper, H. 75., and C. O. Sisler. (bus-analysing apparatus ( P) .. D80 

Cooper, W. J. See Martin, G. .. l»2i>7 

Coops, J., J tin . See Verkade. P. E. .. .. .. .. nl028 


Coatigan, T. See Bronder, G. A. B664 

Cotono Corp. Cotton; Cleaning aud conditioning of (P) .. B170* 

Cotton, J. H., ana E. I. du Pont do Nemours and Co. Ether; 

Purification of and of other volatile substances (P) . . B1030 

Coueli, J. F. Spathulatlne, a new lupin alkaloid B1028 

i Coudere, A. See Vavon, G B889 

C'ourtaulds, Ltd., and C. F.* Cross. Threads, filaments, and the 

like; Manufacture of from viscose (P) .. .. b706 

and F. T. Wood. Fibrous materials In skeins ; Apparatus for 

dyeing or otherwise treating with liquid (p) . . . . n41fi 

Cellulose ; Treatment of and the obtalnment of an Im- 

prtved product (P) b507 

See Jones, It. t). . . . . . , . . . . . , , . b712* 

Couseu, A. Selenium In glass ; Determination of — — . . . . b217 

and IV. E. S. Turner. Glass ; Production of colourless In 

tank furnaces, with special reference to use of selenium . . b218 

Cousin, A. See Cockerill, Soc. Anon. .7. .. .. .. b474 

Coutt«, J. It. H. See Crowthcr, E. M. .. .. .. .. b828 

Coward, II. F. Bentonite; Sedimentation of b7S0 

and others. Cotton fabric ; Tendering of by ucids . . B88 

Cotton ; Sorption by . . . . . . . . . . . . u88 

Coward, K. H. Llpochromcs ; Extraction and determination of 

from animal and plant tissues . . . . . , . . b935 

See Drummond, J. C. 23 (>t, n0f>2 

Coward, W. 11. Crushers and pulverisers (I*) BH15 

Cow buru, A. W. .Sulphuric acid; Production of concentrated 

(P) B740 

Cowles, A. H., and Electric Smelting and Aluminum Co. Alkalis 

aud alumina ; Producing and utilising (P) . . . . i)870* 

Cowles, E., aud Electric Smelting and Aluminum Co. Solidifying 
materials that solidify with a rise in temperature, e.tj., 

detergents ( P) . . b526* 

Cowpcr-Coles, 8. (). Coating wire and other drawn and rolled 

sections with other metals (P) . . .. .. .. nOOl 

Cox, A. B., and General Reduction, Gas and By-Products Co. Gas 

producer ( P) . . . . . . . . . . . . b209 

Cox, C. R. Waters ; Elfeet of agitation on coagulation of turbid 

with alum . . . . . . . . . . u704 

Cox, (}. J. See Rose, W. 0. . . . . . . . . . . . . nl()2fi 

Cox, H. I). b. See Norrie, H. F. J. .. .. .. .. .. b200 

Cox, H. N., and New Jersey Patent Co. Electrodes; Production 

of for galvanic, batteries (P) .. .. .. b639 

Cox, J. Glass ; Manufacture of splinterless or reinforced (P). . b982 

Cox, K. See Holmes, W. C., and Co., Ltd U899 


Copaux, 11., and .1. Darie. Piiosphates ; Comparative susceptibility 


of natural towards acids, and its determination bv a 

}>otentioinetric method . . . . . . . . nfipo 

See AndrC', G. u990 

Coplan, A. If. Steel and process of producing it (P) . . u794* 

Copland, J. P. Welding electrode (P) n21 

CopisV, E., et Cio. Carbonaceous slimes aud the like; Dressing 

or concentrating — — (P) .. y7 

Manure; Production of mixed by the utilisation of dis- 

tiller's wash or similar organic matters (P) u270 

and J. Kavan. Furnaces: Rotary (P) B932 

Ooradi, O. Electric annealing, hardening, and smelting furnaces (P) b180 

Corbisliley, S. G. See Rowe, F. M. , . . . . . . . . . n7()8 

Corby, F. J. See Morgan, G. T. .. .. .. 304T, 334 t, n923 

Corby, R. L., and others. Yeast : Process of manufacturing - 

(P) ' 1)09 

Cordes, C. See Thiele, F. 0. . . . . . . . . . . 

Cordono, B. See Kchrmann, F. Bi2f» 

Corel I, M. See Molstcr, Lucius, und Briining . . . . . . . . u35 

Corelli, R. See Gallo, (}. .. .. . . .. 

Corey, A. B., and If. Le B. Gray. Cellulose; Preparation of 

standard i)782, nl008 

Corfleld, C. E., and F. W. Adams, bismuth and sodium bismuth 

tartrates B807 

and G. It. A. Short. Acctannin . . . . . , ygQ5 

bismuth oxy nit rate ; Examination and com position of . . n786 

and E. Woodward. Hydrated bismuth oxide . . . . *n807 

Corn Products Refining Co. See brlndle, R. G. .. . b498 d883 

See Newkirk, W. J3 jg>7, ’ni024 

Cornelius, C. E. Furnace ; Electric for welding, tempering, 

burning, or for heating for other purposes (P) .. .. nloiS 

Corning, K„ and P. A. K. Armstrong, Steel ; Alloy for metal 

cutting tools (P) 

Corning CJ lass Works. See Littleton, J. T., jun 1)295* 

Oorp, R, J., Ltd. See Jascowitz, I. . , # t n523* 


Cory, S. M, See Fowler, W. 

Cos Process Co., Inc. See Chase, M. F. 

Cosden and Co. See Higgins, E. C., jun. . . • 

Costa, D. Starch ; Absorptive power of — — for gaseH, and its 
action on magnesium alkyl derivatives 
Coste, J. II. , and E. It Andrews. Atmospheric gases, Solubility 

of in solutions of ammonium chloride 

Winkler's manganous process for dissolved oxygen ; Case in 

which is untrustworthy 

and others. Coal ; Sampling of . . . . * 

Costeanu, N. D. Emetics ; Study of 


B41 

1)58 

1)411 

U531 

B398 

1)31 

1)83 

1)312 


Cox, J\ 15. Plasticity; Study of by practical potter’s methods u380 

Coxe, A. 15. See Carter, 0. B . . . . , . . . u8()H 

Crabtree, J. I., and G. E. Matthews. Monel metal ; Corrosion of 

by photographic fixing solutions n733 

aud others. Corrosion of metals in photographic solutions ; 

EHect of electrolysis on rate of . . . . . . . . b200 

Craig, J. W. Furnaces; Device for promoting the combustion of 

carbon monoxide gas iu (I*) ul(>3 

ahd Carbon Monoxide Burner Co. Furnaces ; Device for pro- 
moting the combustion of carbon monoxide gas in (P) b163 

Cralk, J. Cari>ohydrato8 ; Mechanism of oxidation of typical 

with hydrogen peroxide and hypochlorous acid . . 171 t, 1)1023 

Cramer, T. M. See Knight, II. P. n558 

Crane and Co. Pa|>c,r ; Safety -^jind process of making it (1’) . . n25t 

Crapo, F. M„ and Indiana Steel and Wire Co. Zinc-coated metal 

(F) 1)752 

Craxcmann, E. Green fodder, sweet green fodder, and hay ; Com- 
parison of — b888 

Crasu, V. Hardness of water ; Modified method for determining 

- — -with soap solution n310 

Craven, E. C. See Ormandy, W. R. . . b30, jj303, H304, B700, 1)701 

Graver, A. E., and Barrett Co. Bcnzaldehyde ; Manufacture of 

(F) 1)200 

Fhthalic anliydrlde ; Production of — — (P) . . . . . . B552 

Succinic acid ; Production of — (P) .. .. .. ,. nf)78 

Triphcnylinethano dyestuffs prepared from o-xylylaldehydc (P) nl() 
Crawford, 0. J. Refractory ; Manufacture of a high — — (P) . . 1)382 
Crawford, S. L. Pectin freed from protein and starch (P) . . B1027 

Cray, F. M., and W. 15. Gnrnor. Gases ; Rapid admixture of hot 

combustible with air B280 

Credo, E. See Kohn, 8 b955 

Cregor, N. M. See Hoffmann, C. .. .. .. .. nl90* 

Creighton, M. J., aud Darco Oorp. .Soda and active carbon from 

black liquors ; Recovery of — (P) . . . . . . n29l 

Crespi, 15. Sodium sulphide : Analysis of n405 

Crihier, J. Arsenic in drugs and chemicals ; Detection of . . B113 

Crichton, A. See McGowan, J. P b439 

Croce, M. See Musatti, I. b177, b30() 

Croll, A. G., and Atlas Portland Cement Co. Cement furnaco (P) . . 1)831 

Croner, F. Fats and oils ; Refining (P) B30O 

Crosbie, W. M. Grinding and like mills ; Drawing powder from 

by a current of air (PI b498* 

Crosfleld and Sons, Ltd., J. See Hilditch, T. P. . . BIO, B22, b 22 
Cross, B. J. See Kreislnger, H. B206, B685 
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Cross, C. F. Cotton ; Mechanical powdering of u705 

Latham Research Fellowship (Mechanism of oxidation of 

cellulose) 171T 

and A. Engelstad. Lignocelluloso ; Action of aqueous sulphur- 
ous acid on 253 t, b782 

Lignone derivatives ■ Manufacture and applications of new 

(P) n707 

See Courtaulds, Ltd. . . . . • n7()0 

Cross, K. J., and P. E. King. Mordanting wool with chromium 

compounds iilOOO 

Cross, R. J., and R. E. Swain. Wheat Hours ; Amino-acid distribu- 
tion in proteins of . Preparation of ulcohol free from 

aldehydes i*,194 

See Koliman, If. A. n«y 

Crossley, M. L., nnd Calco-Chomieal Co. 6.8-Dimethy)-2-phrnyl- 
qiiinollne-4-oarboxylio acid and an ester thereof ; Process 

of producing (P) 118O8 

and P. V. Resenvelt. Colour and constitution. Effect of 

isomerism on the colour of certain azo dyes . . . . n308 

Crossley, P. LI. Vitreous couted article and process for manufac- 
turing it (P) n07.'i 

Vitreous product ; Manufacture of (P) h 5H* 

Crotogino, H. and F. Kioserlto ; Production of pure from 

the crude material (P) .. .. .. .. .. l»I21 

Crow, T. B. Soldered joints : Some properties of soft 0;Vr, 09’r, 1)427 

Soldering ; Fluxes for soft . . . . H474 

Crowther, E. M., and J. It. H. Coutts. Dehydration of certain salt 

hydrateB ; Discontinuity in hm28 

nnd W. S. Martin. Water: Volumetric determination of total 
carbonic acid In dilute solutions of calcium bicarbonate 

or In hard tap . . . . . . . . . . . . n023 

Cru pi, F. J. See Behr, II., and Co., Tuc. ii33l 

Cruse, H. Aluminium acetate ; Manufacture of bv electrolysis 

(P) .. 1)407 

Cruser, F. V. I)., and others. Electrolytic cell (P) .. .. no 2 4 

Cmt, (L. Nickel and cobalt chlorides nnd bromides ; Equilibria 

of reduction of by hydrogen . . . . . . . . n070 

Cru to, A. Insulin ; Constitution of — . . . . . . . . n963 

See Scrono, C. 13444 

Cruz, A. 0. See Perkins, G. A. d342 

Cruz, C. C. See West, A. P i)23 

Cubitt, E. Dammar Ponak resin ; Malayan — — h910 

Cuenod, Soc. Anon. Ateliers H. Burners for liquid juel (P) .. uP34* 

Cufmot, J. Dipteroearpus oil 13790 

Cullen, W. Annual Meeting proceedings .. .. ., 224T, 220T 

Cnimer, H. II. Hydrocarbon oils ; Process of treat ing (P) .. p821 

Gumming, W. M. Ferroe van Ides ; Determination of . . . . n253 

and G. S. Ferrier. /3-NitronaphthaIcno ; Reduction of - — .. u590 

Cummins, E. R, See Hart, A. M j)740* 

Cummins, F. B. Gas retort settings ; Horizontal or inclined • 

(P) B1004 

Cunningham, ft. J., and G. II. King. Copper ; Method of treating 

(P) 131017 

Cunningham, T. If., and R. W. Coltman. Manganese; Deter- 
mination of . Study of the bismuthute method . . U203 

Cuny, L. Copper ; Determination of by titration witli per- 
manganate H893 

and G. Poirot. Bismuth ; Colorimetric determination of small 

quantities of . . . , . . . . . . . . ji3B 

Oureton, A., and B. Rowlson. Coke ; Combined press and retort 

for the manufacture of n548 

Cureton, T., and Gas Research Co. Gas generation (P) . . . . 1)519 

Curme, G. <)., jun., and others. Chlorine and other corrosive gases ; 

Purifying (P) . . i)5? 

Curme, H. It., and Carbide and Carbon Chemicals Corp. Dibenzyl ; 

Process of oxidising to benznldehyde and benzoic acid 

(P) 1)770* 

Currey, G. 8. Colouring matter of blue pansy . . . . b780 

Currie, A. N. Fat pigment; Separation of a from accom- 
panying fat 11431 

Cnrties, If. Fuel for the firing of bricks, and other purjtoses (P) . . H1003 
Curtman, L. J., and D. Hart. Insoluble oxalates ; Transposition 

of by means of sodium carbonate solution . . U454 

Cuthbortson, J. Fruit and vegetables ; Preserving and 

apparatus for treating air for use In this process (P) . . 1)090 

Meat ; Preserving and apparatus for treating air for use 

in this process (P) H089 

Cutler, H. C., and United States Syrup Co. Molasses ; Refining 

(P) 11009 

Sugar ; Reflniug from refuse molasses (P) B609 

Cutler, J, V. See Theron, J. J. 13884 

Cutler- Hammer Manuf, Co, See Packard, H. N B358* 

Cutter, H. B. Conant, J. B 13064 

Cutttca, V. See Rolla, L n979 

Cuy, E. J., and W. C. Bray. Hydrazine ; Oxidation of . . B828 

See Bray, W. C Ii491 

See Freundlich, H U215 

Cyclops Steel Co. See Evans, C. T B501 

Cyphers, .1. F. Alcohol; Continuous distillation of (P) .. u922 

Czerny, O. Turpentine oil from firs of Bucovina . . . . . . B479 

Czochralski, J. Aluminium ; Infiucnco of iron and silicon on proper- 
ties of B035 


D 


Dabney, R. C., nnd Miller Rubber Co. Rubber articles ; Method of 

forming hollow inflated (I*) ii 187 

Daehlauer, K., and C. Thomsen. Halogen ; Determination of 

In organic compounds by combustion over platinised 
asbestos in a current of oxygen . . . . 11453 

Dachnowski, A. P. Pent deposits : Stratigraphic study of . . n304 

IP Adrian, A. L. D. Glass: Composition for producing - - (P) .. n408 

Glass ; Process of and mixture for making (R) U423 

Ducvos, K. Sheet iron ; influence of grain size of on elect rieai 

losses in dynamos and transformers n988 

and B. Weissenbcrg. Iron and steel articles which are subjected 
during manufacture to the action of a testing loud ; Manu- 
facture of (P) H637 

See Oberhoffor, P. . . . . . . . . . . . . . . 11471 

Dafert, (>. See K oiler, L. .. .. .. .. ,. .. 073 

Dahiberg, A. O. Butter fat: Comparison of Rocse-Gottlleh and 

Babcock methods of determining — — .. ,. u7d 

! Daldborg, C. F. See Munroe, T. B. .. .. .. ..1)213 

J See Shaw, J. K. n7K i 

Dald-Uode, S. Water-softening material ; Method of making 

(P) H491 

Daily, R. L. See Hiller, S ji704 

Daimler, K. See Mcister, Lucius, nnd Priming b 401, u589, iiROO, 

13800, 1)919 

Dakin, If. 1>. /-Malic acid ; Formation of as a produel of 

alcoholic, fermentation by yeast. . . 1)843 

Malic add; Resolution of inactive into optically active 

forms . . . . . . . . . . . . . . . . j 1 44 , > 

Dale, A. J. Refractory materials ; Relation between ordinary 
refractoriness, umler-load refractoriness, and physical and 

chemical composition of u073 

Dallyn, F. A., uml others. Sewage; Tests on direct oxidation 

process of treating . . . . . . . . . . b013 

Da I me r, O. 1.3-ButyIeneglyeol ; Preparation of (P) ., .. 1)840 

| Dalton, W. G. See Sage, C. E U1029 

j Barnard Lacquer Co., Ltd. See Potter, H. V. . . . . . . nf>8 

j Damiens, A. Carbon monoxide; Absorption of — - by cuprous 
sulphate in presence of sulphuric add. Application to 

production of hydrogen from water-gas U071 

j Carbon monoxide ; New reagent, for absorbing .. .. 1)540 

I Density of liquids and solids ; Determination of . . . . i»579 

1 Dammel, W. See Honor, E. . . . . , . . . . . . . 1)825 

i Damon, G. B., and Vulcan Iron Works. Briquetting (P) . . 1)777 

j Damoy, G. Beeswax; Chemical composition of .. .. n432 

( See Uascard, A. 1(102,1)140 


Danaila, N., and others. Petroleum and far oils ; Determination 
of unsaturnted, aromatic, and saturated hydrocarbons in 
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Dougherty, E. E., aud Lucius Trust. LIthopone ; Manufacture 

of (P) B63 

Douglas, G. W, See Atkin, W. R b084 

Douglas, W., and Sons, Ltd. See Nicol, J. S. . . . . . . b302* 
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Drescher, A. Zinc; Preparation of {^lemicnlly pure .. .. B178 

Dreschcr, C. W. Stellite and similar alloys. Akrite .. .. U1015 

Drescher, H. A. E., and others. Anthraquiuono substances; 
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I Drummond, A. A. Phenol and formaldehyde ; Viscosity of syrupy 

condensation products of — — 323T 

: Smilum 32HT 

' Drummond, J. C., and others. Cod liver oil; Influence of storage 
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j Du Bois, R., aud li. 1. Jones. Eggs ; Method of preserving (P) H72 
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Duckworth, G, Skins ; Treatment of (P) . . . . B 267, B482 
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Refrigerating apparatus (P) n»73* 

Ultra-filter membranes ; Manufacture of (P) , . . . B6ft7 

und J. Errera. Ultra-filtration; Mechanism of .. .. n815 
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Dueckcr, W. W. See Fulmer, E. I. . . . . . . . . . . B438 
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aud gravimetric determination of . . . . . B570 
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Dufour-Lepetit A.-G., and A. Gansser. Hides; Preparation of 
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acidity and returns from liming B483 

Dunilcr, G. H, See Kirk, H. C. . . . . . . . . . . Bft23 

Dmnont, P. Lime kilns aud like vertical kilns (P) b714 

j Dunbrook, R. F., aud A. Lowy. n-Nitrotolucne and p-chlototol- 
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DunnneJdo, W. .f. Textile materials ; Washing, bleaching and 

dyeimi of (P) . . . . . . . . . . . . H53 

Dunniclilf, il. It. Carbonates In highly coloured liquids; Deter- 
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acids in - — B526 

Turpentine oils .. .. .. .. .. .. .. 1(796 

and M. liarraud. Finn* pined oil ; Comj)OsllIon of .. .. B015 

Turpentine from Austrian and Spanish larches; Coini>ofiiHon 

of — — B720 

and L. Desalbrcs. Resin of Alepjs) pine ; Add constituents of 
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Du Vigneaud, V. See Marvel, C. S B887 
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corrosion-resisting — • — . . . . . . , , . . nl015 

Ericsson, C. O., and L. H. A. Dunker. Cooling air or gases (P) .. 1*405 

Eriksson, E. See Sjbberg, K . .. .. .. .. t< 1,921 

Erlenweln und Holler, Peroxyd- Work. See Mau, W. .. . . u256 

Ernst, O. See Meistcr, Lucius, und Rriining, Fnrbw. vorm, . . B098 

Krrcra, J. See Duciaux, J 7,345 

Erskine, A. M. See Auderson, It. P. . . . . . . , . . . 7,303 

Erzrdst-Gcs., and I. Schlossherg. Sulphuric acid; Production of 

free from arsenic, selenium, and iron (P) . . . . b293 

Esuales.lt. Explosives; Manufacture of (P) U850 

Eseher, Wyss und Co., A.-G. der Maschinenfahr. Refrigerating 

plants ; Rogulatiug flow of cooling water through (P) B737* 

Escherich, F., and others. Shale oils or tars ; Dcsulphurisation of 

(I*) 

Espig, If. See Elektroehem. Werke G.m.b.H. .. b 379 , b422 

Esselmann, P. Hydrogen sulphide ; Production of from its ’ 

elements (P) 

Essory, R. E. Condensed milk. Tables for testing “equivalent 

pints ’ declaration .. , - B488 

Essex. H,, and others. Glycerol; Synthesis of (P) .. .. b200 

Halogenoleflncs ; Process of making (p) . ‘ b 200 

.SV<? Taber, G. H 

Essncr, J. C. See Malvezin, !*...« B1025 

Etchells, H.. and others. Alloys (P) ’ 7,375 

, Etheridge A T. Copj>er-tin alloys ; Determination of copper and 

tin In - — ‘ ; 1J75Q 

Vanadium in steel ; Volumetric determination of . . B97 , b25!) 

Eueken, A. Ozone ; Fonnation of — - at, low temperatures and 

pressures 

Eureka Metallurgical Co. Ores; Concentrating oxidised - bv 

flotation (P) ' n085 

See Nokes, 0. M. . . . . . , t B0O2* 

Eustls, F. A. Hydrosulphites; Apparatus for making solutions of 

(P) . . . . . . . . . . , 7,50 

and C P. Perln. Electrolytic metal ; Making and apparatus 

therctor(P) " b3()1 

Evans, B S Aroenic and antimony ; Chemistry of the Reiosch 

test for — — ■ and its extension to bismuth . . . . b 37 

Evans C.T. Steel ; Alloy (I*) ‘ ‘ " 7,944 

and Cyclops Steel Co. Steel alloy (p) . , " 7,507 

Evans, E. A. Lubricating oils ; Determination of asphalt in — 1 bo 

Evans, E. C. Coke oven ; The narrow 1,775 

Kvans, E. V. Coal ; Destructive distillation of m>40 

Treasurer’s report " ’ ' ^.,4): 

and H. Htanler. Carbon bisulphide ; Removal of from coal 

gas by a nickel catalyst . . . . 

See South Metropolitan Gas Co ’ [ ” | * 7,794 

Evans, O. it. WaG'r-gas ; Manufacture of — — (P) B501 

and others. Water-gas; Making carhuretted -(B) !! B004, B900* 

see Hartley, W. II u81 9 

Evans, 11 11, Alloy; Hardening - - for bearing metals and 

process of using It, (P) b837 

Evans, R, L. Hair dye ; Non-poisonous (p) . . 4,3^4 

Evuns, R. M. See Eastman, E. D * ’ ’ ’ ‘ n4 J 6 
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Evans, T. A. See Hamilton. W. D n^38, 

Evans, U. R. Copper and copper alloys; Corrosion of 

127t, 

Corrosion ; Relation between tarnishing and 

Iron and steel ; Action of salt solutions on In the presence 

Rusting of fron ; Mechanism of 

Kvcrs. N., and T. McLachlan. Tragaeantli and its mucilage 

Kvcrshcd, H. R. See Citsham, .T 

livcri z, F. Coke ; Preparation of a good metallurgical from 

Saar coal (P) 

Kwan, T. Alkali metal amides ; Manufacture of (P). . 

Alkali metals ; Manufacture of <P) 

Sodium ; Manufacture of (P) 

Kwcrbcck, P. Electric furnace for calcining limestone (P) 

Ewing, J. See Pearsall, W. H 

E\loy, 0. N., and H. A. Rtmmer. Coating walls, paper, or other 
surfaces with rcsiuatc paint (P) 

Exolon Co. See Harty, W. A. 

Kxportingenicure filr Papier und Zcllstolftechnik. Asbestos nia- 

terlals ; Treatment of (P) • ■ • • 

Outtft percha and leather ; Manufacture of imitation (P) 

Sensitised papers ; Manufacture of (P) 

Evleson, J. E., and General Chemical Co. Adds; Process of 

diluting (P) 

Evnon, L., and J. H. Lane. Sugar products ; Clarification of 

prior to tiie determination of reducing sugars 

Eyre, .T V., and C. R. Noddor. Flax retting; Experimental 

study of . Development of acidity during retting o£ 

ilax : its Interpretation and technical significance 
Eyster, W. II., and M. M. Ellis. Glueoktnin and insulin : Growth 

of maize seedlings ns affected by 

Ezendam. J. A. Cocoa and chocolate ; Determination of husk in 
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B080 

B752 
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1)557 
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] 'niter, A. Lignite breeze ; Ignition temperature of 

Enbingcr, J. See Jirsa, F 

Eabre, R„ and II. Pennu. Amyloclastic enzymes 

See Bayle, li. 

Fabreguc. Bismuth citrate ami tartrate ; Preparation of - .. 
I’nbry, C., and II. Buisson. Photographic plates; Properties of 

Fabry. R. F. F. Coke-oven heating Hues ( I’) 

Fabyan, G. See Page, C. M. .. 

Farber, E. See HHggluncI, E. 

r'itrberei- und Appretur-Ucs. vorm. A. Clavel. See under Clavel. 
Fagan, T. W.. and H. T. .Tones. Grasses ; Nutritive value of - — 

as shown by their chemical composition 

Pahfni, A. Sesamfi oil ; Crushing mills or the like, for refining 

crude (P) 

Fahlborg, List und Co.. Sacchnrln-Fabrik A.-fl. vorm. Seeds; 

Disinfecting (P) 

Faiirenwald, F. A. Aluminium alloy sliell or cartridge case (P) . . 

Electric resistance element ; Alloy for (P) 

Fairbrother, F. Gelatin ; Dissolution of 

Fairchild, J. G. See Wells, R. C. . . # 

Fnirgrievo, J. G. See Indurlt Products Co., Ltd 

t'airhftll, L. T. Lead ; Micvochemical detection of 

and C. F. Shaw. Lead salts ; Decomposition of .. 

Fuirllc, A. M. Acid plant equipment (P) 

and Tennessee Copper and Chemical Corp, Pavement compo- 
sition (P) 

Fairlie, D. M., and G. B. Brook. Sodium In aluminium ; Deter- 
mination of 

Fnirrie, ,1. L. Crystalline material, e.g., sugar; Disintegrating 

(P> 

Fairwoathor, D. K. Oils ; Apparatus for tiie fractional distillation 

of from oil-shale or similar material (P) 

Fajans, K., and O. Hasscl. Silver and halogen ions ; Titration of 

with organic dyestuffs as indicators 

and H. Wolff. Silver and halogen ions ; Titration of with 

dyestuff indicators 

Fajole, E. Somi-water-gas ; Apparatus tor production of (P) 

Falck, H. J., and others. Alumina and nitrates ; Production of 

(P) •* 

Falck, R. SparassU ramona, Schaff. ; Crystalline metabolic pro- 
duct from • • 

and 8. N. Kapur. Gluconic acid ; Formation of by thread 

fungi . . 

and Van Beyma thoo Klngma. Organic adds ; Preparation of 

by a biological process with the aid of throad fungi 

(hyphomycotes) 

Falkenthal, E. Tobacco ; Improving the burning quality of 

(P) 

Fallot, B. Humus In soils ; Determination of 

Sucrose in wine . . . . . . 

Faltls, D. See Vlntilescu, J. 

Faltls ,F., and A. Suppan. Morphine ; Constitution of 
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Faragher, W. F. See Wood, A. E. .. .. .. .. .. B 10(12 

Fargher, R. G., and L. Higginbotham. Cotton; Chemical 
analysis of . Micro-analytical methods for examina- 

tion of small quantities of waxes. In particular cotton wax n370 

Wax of Egyptian Sakellarldls eolton; Constituents of B903 

and M. E. Probert. Wax of American cotton ; Alcohols present 

in B040 

See Clifford, P. H. B372 

Farmer, W., and J. B. Firth. Carbon ; Catalylic activity of 

from aromatic hydrocarbons and some derivatives . . BlOOl 
Potassium perchlorate; Influence of catalysts on production 

of by the action of heat on potassium chlorate . . n2f>3 

See Firth, J. B ii302 

Parnell, R. G. W. Cane juices ; Effect of rohl and of hot liming 

on tho removal of albumin from — - . . . . B047 

Cuno Juices and molasses ; Colloids of .. nrt47 

Peetlosubstaneo of sugar cano flbro .. .. Hi 06 

Pectin and pentosan content of cane juices, syrups, and 

molasses, and its removal . . . . . . . . . . 1)920 

Earner, A., and O. Hunziker. Coal disintegrator and feeder (?) .. B45K 
Farnsworth, F. F., and C. 1>. Hooker. Zinc coats plated on Iron 
and stool ; Intermittent immersion test as an aid in evalua- 
tion of — -- .. .. .. .. .. •• , . h471 

Farrell, E. Fabrics ; Apparatus for Impregnating with a 

mercerising or other liquid (P) .. u‘31* 

Mercerised fabrics ; Recovery of caustic soila from ( P) . . B53 

Farrow, E. S., jun. Celluloslc material such as film bas»* ; De- 
colorising — — (P) . . . . . . . . hi* 1 " 

and Eastman Kodak Co. Cellulose-ether solvent and compo- 
sition (!’) .. .. .. .. .. •• B593 

and others. Decolorising pioress (P) .. .. .. B707 

Farrow, F. D., and G. M, Lowe. Starch paste ; Flow of — 

through capillary tubes R. r >u 

and H. M. Neale. Cottons; Measurement of viscosity of solu- 
tions of in aqueous cuprammonium hydroxide and 

its sigulficanee as a test of textile quality .. U506 

and E. Swan. Starch ; Absorption of water by dried films of 

boiled B108 

Fa nip F., and others. Slags ; Electrical conductivity of molten 

.. .. B745 

Fasting, .1. S. Ball or tube mills ( P) . . .. .. Hi 5 7 

Kilns ; Rotary cement — ( l*) nfi76, Ji832* 

ami F. L. Smhlth& Co. Cement kiln ; Rotary and cooler 

(P) h911* 

Kiln; Rotary (P) h77l 

Fathers, G. H. See Lampiough, F B551* 

Fa uquet, G. Ashpit waste of conl-burning furnaces ; Machine for 

sorting the and for washing and cleaning coal and 

other minerals (I*) .. •. •• •• h7 

Faurholt, C. Carbon dioxide and carbonic acid and carbamates 

and carbonates . . . . b040 

See Matlgnon, C h" (liS 

•Fauser, G. Ammonia; Apparatus for the synthesis of (P) . . 7)596 

Electrolyse! for producing hydrogen amt oxygen (I*) . . H033 

Nitrogen ; Recovering - — from residual ammonia oxidation 

gases (P) B420 

Faust, O. Cellulose gel ; Preparation of a suitable for films 

and the like from viscose (?) B02S 

ami II. Vogel. Semi-permeablo membranes ; Production of 

from regenerated cellulose (P) . . . . . . B593 

Fauth, P. L. Oils; Continuous process for recovering — - front 

nil-seeds (I*) »520 

Fnvre. L. See Thuau, U. J. . . . . . . 1)084 

Fawsitt, C. E., and (■. H. Fischer, Eucalyptus oils; Miscibility 

test for . . . . . . . . . . . . 1)576 

See Cash, L. S hf>26 

Fay, II. See Campbell, T. P. . . D677 

Fearnsides, W. E. r,akes ; Inlluencc of dyestuff diluent In manu- 
facture of . . . . . . . • • • • b603 

Federal Phosphorus Co. See Carothers, .?. N. . . . . b410 

See Klugli, B. G B567, B557, 1)632, 1)633, 1)638 

Fcdotieff, P. P. Manganese; Obtaining - •— by electrolysis of 

aqueous solutions of its salts . . . . . . Bl9 

and A. Kolossoff. Ammonia-soda process ; Third form of the 

Bl 4 

and A? Lebcdeff . Glasses ; Absorption spectra of coloured — 7)597 

and T. Petrenko. Iron oxide as material for insoluble anodes . . B2l 

and W. W. Stender. Zinc; Preparation of by electrolysis 

of sulphate solutions . . . . Bl8 

and N. Woronln. Carnallite ; Tiehnical electrolysis of fused 

for preparation of magnesium. . . . Hi 9 

Felbelmann, R. Rubber; Vulcanisation of (P) .. • . »2. r > 

FHgl, F. Antimony; Reagent for and method of determining — b69.> 

Mioro- analysis ; Qualitative . . . . . . . . B236 

Nickel ; Compounds of quadrivalent with dimethyl- 

glyoxl me, and a sensitive reaction for nickel .. B540 

and F. Pavelka. Calcium and magnesium ; Detection and de- 
termination of minute quantities oi by means of 

ammonium fcrrocyanide, and nephelometric determina- 
tion of hardness of water . . . . . . . . . . B968 

and 0. Schummer. Hypochlorites, ferrlcyanldes, and ferro- 
eyanldes ; Use of antimony trichloride for volumetric 

determination of B"10 

and L. von Tustanowska. Cobalt salts and dlmethylglyoxlme ; 

Colour reaction between in tho presence of sulphides B580 

and F. Weiner. Peitnauganate and arscnlous oxide ; Reaction 

between — - In alkaline solution b«52 

C 
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Feild, A. L. Zirconium ; Effect of on hot-rolling properties 

of high-sulphur steels, and occurrence of zirconium sul- 
phide «470, n715 

See Bucket, F. M. n523, B600 

Feinberg, C., and others. Barks; Chemistry of .. .. b573 

Feist, K., and If. Bestehorn. Tannins of oakwood . . .. .. B880 

Felt, H. .SV<? Jander, G. . . .. .. .. .. 1,734 

Felheck, G. T. See Goodenough, G. A. .. . . .. .. b817 

Feldenheimer, W., and W. YV r . Plowman. Rubber compositions ; 

Manufacture of (P) n757 

Feldmeicr, H.. and D. 11. Burrell and Co., Inc. Filter ; Liquid — 

<*> .. .. B584 

IVldstcin, L. Fat in cacao products ; Determination of . . n885 

Felheiin, 15. .Sulphur dioxide; Preparation of medieinal powder 
which when moist slowiy and continuously generates 

O') B115 

Sulphurous arid ; Highly-concentrated stable solutions of 

— ’ lor disinfecting (P) j,804 

Fell tier nnd Ziegler. Furnaces ; Coni duet and air supplies In 

Siemens-Martin and like (P) n951* 

Fdtcn nnd Gulllcnuine Carlswerk A.-G. Rubber compositions; 

Process of manufacturing hard — — (P) . . ny> 7 

Feuchel, A. Alloys (P) *' “ ^ 

Fcncliel, C. Paper ; Sizing of with rubber iat.-x . . n7J2, nt»70 

Fenton, J. T. Coal ; Distillation of (P) 4,499 

Ferguson, A. Glass melting ; Now method of . . . . ' ’ 1,217 

Ferguson, J. Coal washing machines (P) 1,285 

Ferguson, J. B. See Rcbbeek, J. YV ’ * ,,<144 

Fernandes, L. Cerium earths ; Fractionation of , and separu- 

tlon of the various groups of rare earths .. .. .. 4,979 

Zinc ; Molybdenum as indicator in volumetric determination 

See linlU, M. ” 5J?* 

see Roiia, i.. . . . . ;; ; ; ; ; ; ; ; 

Fernandez, O., and T. Carnuhidin. Amino-acids; Determination 

of in tin; presence of ammonium salts 1,399 

Fcrnbach, A., and S. Nieolau. Yeast ; Tnlluenre of nitrates on — --- i,ciO 
and N. Schiller. Fermentation ; RAle of reaction of medium in 

selective „ fl87 

and I. Stolcni. Hops ; Jnlluenco of reaction of medium on anti- 
septic properties of b7(51 

and D. Trlandalil. Yeast, ; Assimilation nnd excretion of 

ammonlaeal nitrogen by 

Femherger, H. M., and British Tliomson- Houston Co Ltd 
Electrodes having a hlgn electron cmissivity and method oi‘ 

making them (P) . H1018 

Ferranti Meter and Transformer Manuf. Co. See Dawson, s. E. B1018* 
Ferrari, F. Cement ; Action of calcium chloride and sulphate on 

the setting and hardening of . . . . _ _ B409 

Ferrer, F. YV., and M. M. Power. Liquid fuel (P) .. . . / « 

Fcrroro, P. See Briner, E 

Fcrricr, G. S. See Gumming, YV. M " j,^ 

Ferrini, A. Formaldehyde; Properties of - — .. . . 4,905 

Ferry, it. M. Haunoglobin ; Preparation of 1,74 

Fertigguss Ges. m.b.H. Zinc alloys containing copper or nickel ■ 

Improving the surface of articles constructed of — n»j 4,938 
Zluc-rich alloys especially suitable for die- and chili-castings (P) b 501 
Fester, CL, and G. Ihude. Carbon monoxide; Decomposition of 

Carbon monoxide ; Oxidation of ‘‘ " " 

Fetkenheiier, B and A. Konarsky. Magnesium in aluminium 

zinc, and lead alloys ; Determination of ’ 2,794 

Feuehter, H. Vulcanisation; Problem of . Alteration in 

colloidal condition of rubber by vulcanisation and by calcined 
magnesia as vulcanisation accelerator . . . 4,343 

Foussncr, O. Platinum ; Alteration of temperature coefficient of 

electrical conductivity of pure by mechanical use 4,997 

Fichter F Electrochemical oxidation of aromatic hydrocarbons H430 
and YV. Dietrich. Alkyl ethers of phenol and of dihydroxv- 

henzencs; Electrochemical oxidation of — — * „o 77 

and A. Hcuslcr. Weighting of sUk ; Role of sodium phosphate 

In the tm-phosphate . . 4,554 

Fidlar, J B. Powder; Propellent for use in guns and 

nowitzcrs (F) * . . . . * . , , t # B61H 

Field, Crystallising fluids (P) .. .. ” ^ 1(>n 

Heat-transferring apparatus and method (P) 1 1 */ " 

Solids ; Apparatus for the formation and separation of - ** 

from liquids or gases by heat Interchange (p) .. B737* 

Field, E. Quebrarhamiue " * * " * 

Yohimbine (qucbrachine). EsteriQcation of yoh table ’acid ’. ! 1,150 

Field, S. See Pctcrsson, E. F. ’ ]jO0 

Ficldner, A. C. Coke ; Combustibility of . . * 4,99 

Ficrz-David, li. E. l-Nltro-2-methylanthraquinoiie ; Production 
of pure (P) . , . . , , 

and M. Braunschweig. Naphthylamlnedlsulphonie” acids’- 

Tho 2.5.7- and 2.8.8- . , . . . . ’ Jl87 

and A. W. Easier. Naphthalene; Disulphonation of ’ ' R8 7 

Filcher, F. C., and W. R. Beldam. Straining or filtering apparatus (p) bIOOU 
Filhol, J. Y T arnishes and the like; Process of manufacturing 

formol-phenolic (P) * b 7 9 7 * 

Finch, F. E., and others. Dryer (P) .. .. 

Finch, G. See Bone, YV. A ‘ " " B jJ 7 “ 
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Finqke, H. Cacao beans and cacao products ; Analytical methods 

for B489 

Findlay, D. M. See Moloney, P. J B34, n73, u535 

Findlay, G. M. Vitamin B ; Destruction of by age . . . . B195 

Fine, M. S. See Olsen, A. G B092 

Fink, A. Bates from animal excrement and organs; Preparation 

of (P) nOO 

Fink, 0. G. Composite metal articles or materials (P) . . . . b300 

Oxygen ; Catalytic olcctrolytio generation of . . . . B03 1 

and Guggenheim Bros. Tin ; Metallurgy of (P) . . . . b87« 

and L. C. Pan. Electrolysis of brine ; Insoluble anodes for 

. The lead-silver scries B906 

Fink, H. Paint vehicle ; Prej>aration of a from wool-scouring 

effluents (P) u 1 04 

Fink, YV. L. See Smith, A. YV. B425 

Flnkelstcin, H. YVood ; Impregnating (P) B749 

FLnklo, P., and others. Emulsification ; Theory of . . . . b14() 

Finley, s. E. Bituminous cement-aggregate (P) . . . . . . 13749* 

Flnow Jiptall- und Chem. Fabr. G.m.b.H., and H. Mtiller. Pepper- 
mint oils ; Improving tho odour and taste of (P) . . n927 

Finspongs TiriTnllfHhi ^Aktiebolag Electric rotating resistance 

furnaces ; Heat-fag- - dem ents for for treating zinc 

powder (P) .. 7T S -- B752 

Floronl, YV. See Karrer, P. .. B8S7 

Fireman, P., and Magnetic Pigment Cti- Pigments ; Preparing 

(P) B520 

Firestone Tiro and Rubber Co. See Shepard, ll^A. . . . . B48U 

Firth, J. B., and F. S. YVatson. Charcoals; Production of highly 

active . Catalytic decomposition of hydrogen Peroxide 

solution by animal charcoal .. .. /V. -■ .. B671 

and others. Carbons prepared from paraffin hydrocarbons, 
curbon dioxide, aromatic hydrocarbons and derivatives, 
and from tho products of oxidation of wood charcoal with 

fuming nitric acid ; Sorption of iodine by . • n302 

See Farmer, W YB253, JilOOl 

Firth, Blakeley, Sons and Co., Ltd., and J. C. Wright. Gas ; YV^shcrs 

or purifiers for use iu the manufacture of (P) . . j • • BH19 

Fischbcck, JC. Iron-clironiium-earbon alloys , Ternary diagram 

of 1 . . B035 

Fischer, C. H. See Fawsitt, C. E » . . b570 

Fischer, F. Cellulose and lignin ; Behaviour of ou Klccay. 

Orighi of coal k b584 

Internal-combustion engines ; Process for operating — — f~ (I*) B300 
Tars, tar oils, mineral oils, or pitches ; Removal of the* add 

constituents from (P) I .. n287 

and YV. KrOnig. Oxygen-hydrogen gas cells; Reactions Ifn the 

discharge of \ . . 15 71 8 

Seml-cokc; Increasing the density of without tlnk use 

of pressure . . . . . . . . ! . . H973 

nnd II. Schrader. Cellulose; Conversion of — — into 7 lactic 

acid by heating with aqueous alkali under pressure ■ •• B575 

Reduction or hydrogenation of organic material, e.g., coV'<*» 

peat or petroleum (P) • Tt8i 

and If. Tropseh, Carbon monoxide ; Direct combination of I 

vvltli alcohols . . . . . . . . . . f b535 

• Carbon monoxide ; Synthesis of higher members' of the aliphatic 

series from . . Bl [>]° 

Cellulose and lignin; Comparative investigations on — — .. 11I27 

Lignin ; Action of nitric add on . . . . BlOO 

Lignin ; Pressure heating and alkali fusion of — — ” nl69 

Synthol ” ; Production of from carbon monoxide and 

hydrogen 

and A. von Philippovich, formates ; Preparation of 

from carbon monoxide and bases in presence of water . . U535 

and C. Zerbc. Gas mixtures ; Determination of organic 

vapours in , especially benzol in coal gas or coke-oven 

j?as, by means of active charcoal etc. . . . . B700 

Lignite coke ; Suitability of as active carbon . . ” b43 

and others. Caleluui formate ; Formation and decomposition 

of . . . . . . , . , . 1 1 t B530 

Coal bitumen ; Constituents of , and their rOle in caking 

and swelling of coal 

Crcsois and phenols of low-temperature tar ; Reduction of . . B287 

Formates of barium, magnesium, and lithium ; Decomposition 

of 

Lactic acid ; Removal of carboxyl groups from . . . 1,575 

Lignin ; Pressuro oxidation of [ ] 4,198 

Low-tomperature tar; Diroct utilisation of by’ thermal 

treatment 4,287 

Wood; Pressure oxidation of . . .. /. b109 

Fischer, H., and F. Kfigl. Porphyrins ; Natural . Ooporphyriu B125 

See Kalie und Co. A.-G 

Fischer, H. C. See Sims, C. E. 1,981 

Fischer, J. See Einleger, J 

Fischer, M. H. Soap- water systems at the setting point ; Electrical 

resistance of . . . . . . . . . . . , B390 

Fischer, R, See Schering, Chem. Fabr. auf Aktien vonn E. .. B813 

Fischer, W. M , and A. Schmidt. Alcohols ; Determination of . 

Determination and separation of methyl alcohol . . . . b440 

Fischli, A. See Ruggli, P 1,554, B554, B655 

Fish, F. K., jun. Wood etc. ; Plant and rotort for treatment of 

(P) 

and YVood Products and By-Products Corp. Lumber; Process 

of treating (P) B219 

Fisher, D. F. See Brooks, O b397 
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Fisher, E. A. Drying process ; Discontinuity of the . . . . b&42 

Soil moisturo ; Imblbitlonal n482 

Soil shrinkage n2U8 

Fisher, H. C. Asphalt paints ; Jellying of n560 

Fisher, H. L., and B. F. Goodrich Co. Rubber composition ; 

Method of making (P) b25 

Fisher, W. H., and P. Chambers. Iron and its alloys. Treating 
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Gale, W, A. See Archibald, E. If n827 

Gnliraborti, L. See Traetta-Mosca, F n273 

Gall, D. C. See Schofield, F. H. n497, nstM* 

Gallaglier, P. H. Peroxydase of the mangold ; Thermostability of 

the . . . . n:i4G 

Peroxydases ; Investigation of substances capaldo of behaving 

as . . . . . . . . . . u3 40 

Galiaher, W. V. See Buswell, A. M n72 

Gallaiy, R. Clay; Coagulation of and the phenomena of 

fermentation, base exchange and hydration n1022 

Gallia, H. See Fr&nkei, S b349 

Gallinowsky, If., anil E. A, Heitkamp. Gypsum-rement surfaces ; 

Method of treating ( P) b330 

Gallo, G., and R. Corelli. Liquid fuels; Synthetic produetlon of 

from vegetable oils n tr>8 

and M. Tenanl. Viscosimeter ; New type of . . . . B8-»l 

Galloway, II. See Judson, F b #2 

Galloway, L. D. See Norbury, H. R liJU2;i 

Gallsworthy, 31. , and Texas Co. Emulsified oils ; Distilling 

In contact with porous materials (P) b124 

Galusha, A. L. Gas-producer apparatus, and method of operating 

gaa producers (P) n367* 

GaB-purifying apparatus (P) .9 n4G 

Tnr extractor and scrubber (P) B549 

Oammal, C. A. Bleaching powder (P) n943 

See Taylor, M. C it 1 73, ul74* 

Gangl, J. See. Spith, E. B73 

Gauglcr, M. See Lavandier, E. u932 

Gann, J. A. See Codings, W. R. nl74 

Cans, R. Metals ; How are attacked by acids Y . , u560 

Ganssen, R. Briquetting of raw lignite or coal (P) H587 

See Bcysehlag, F. n3G. r » 

Gansser, A. See Dufour-Lepetit A.-G. bG44 

Garden!, L. See Sanfourche, A. . . . . . . . . B978 

Gardner, D. Paints, enamels, Japans, nnd the like (P) . . B391 

and L. Taverner. Iron ; Extraction of and of titanium 

compounds from titanium ores (P) BlOO 

Gardner, H. A. Coating composition ; Protective — — (P) .. B‘>27 

Drying oils; Obtaining from chlorinated liydi ora rl »ons 

(P) b434 

Lacquer coating solvent ; Furfural as B750 

Paint ; Submarine (1») B682 

Pyroxylin coating materials b56G 

Titanox (titanium dioxide), antimony oxide, and lithoponc . . B303 

Tung oil seed ; Crushing experiments on American . . B639 

and P. 0. Holdt. Cuapinole resin Bl40 

Flow meter for enamels, paints, and similar plastic materials . . b140 

Lithopone ; Testing llght-resiatanco of B185 

Tung oil varnishea ; Alkali increase teat for .. .. B682 

and H. C. Parks. Gum accroides (Yacca gum, red gum) . . . . B39I 

Paints of high luminosity to reduce refrigeration losses . . B889 

Pyroxylin lacquer coatings; Evaporation of solvent from B1008 

Varnishes ; Physical tests on some commercial . . . . b889 

Gardner, J. A., and F. W. Fox. Cholesterol and its esters ; Critical 

study of tho methods of determining in tissues . . n964 

See Fox, F. \V. B348 


•| Garrlgue and Co., W. See Hodman, I. \V. .. .. .. .. i.-.’i 

Gurtlun, 8. L., and A. 13. Gooderham, Hydrocarbons ; Proves* lor 

| treating (P) .. .. n::27 

i Gartley, W. H., and (). B. Evans. Water-gas apparatus; Mean* 

for controlling or operating (p) .. .. n.'><M, n>lu 

Gas Light and Coke Co., and T. .1. Nod on. Scrubbers and washers ; 

Rotary for use in the manufacture of gas and tin* 

! like(P) .. .. .. .. .. .. .. n;i‘_T» 

; See Holmes, G. 13. . . . . . . . . . . , . 1177s 

! See Lcwooek, W. . . . . . . . , . . . , n329 

! See Shannan, W. V. .. . . .. .. .. n4<v_’ 

: See Sidcriln, N. E. .. .. .. .. .. .. mmo 

j Gas Research Co. ,SVr Cureton, T. .. ., .. .. n.'-lo 

1 See. Smith, II. F 

J Gaseard, A., and G. Dninoy. Beeswax; Acids of — — .. .. itl()2 

j Beeswax; Alcohols and hydrocarbons of .. .. .. nllo 

j Gasche, K. W., and Wcstingiiouso Fnion Battery Co. Storage 

batteries; Maim fact 11 re of (T) .. ,, 11 1 3s 

• Gasperini.G. See Tarugl, N. .. .. .. ., .. 

; Gassner, O. Cement and concrete ; Action of chlorine on — • . . ii:’„s3 

Gat, J. I). Aluminium-silicon alloys ; Silicon in .. ns72 

fires; Decomposing-- — (P) icioi* 

; Gates, W. R. B. St. J. Milk foods ; Production of (P) .. i,:.72 

Gaubert, P. Graphite and graphitic oxide; Optical properties of 

^ Gaudln, R. F. B., and Dartmoor Clilna Clay Co., Ltd. Kaolin 

and the like ; Bleaching (1*) .. .. .. .. n749 

■ Gault, 11., and F. A. 11 easel . Iloxadccane ; Pyrogenic dissociation 

of-- ' P7iiu 

nnd B. C. Mukerji. (kipper number of cellulose material* ; 

Determination of . . n2sp 

Ifydrocellulosc ; Formation of .. .. .. bm *3 

and M. Urban. Cellulose esters of higher ethylenio fatty acid- ; 

Soluble .. .. .. .. .. . . ji7i2 

and others. Acyclic hydrocarbons; Pyrogenic decomposition 

of- .. .. .. .. .. .. .. . . 11. ’><•(( 

• Gavin, M. 3. See Bowie, C. I* n2<i9 

J Oawalowskl, A. Plnenes ; Examination of commercial — . 

Determination of chlorine . . . . . . . . . . mb.iu 

Platinum substitutes , . . . . . . , . . mix 4 

j Gawrilolf, N. >See Studnikotf, G. .. ni7 

I Gay, L., and others. Alcohol; Dehydration of . The system, 

wat cr-a Icoliol- pet rol eu m spirit-potassium carbonate . . bn 12 

! Genke, A. Cotton; Clicinical analysis of . Pliospliorus content 

j of cotton it371 

I .See Clihbens, D. A u2t 1 

! Gcherth, Jt. Gas analysis ; New method of . Determination 

of hydrogen in electrolytic oxygen . . . . . . u204 

• Geer, W. C., and B. F. Goodrich Co. Rubber; Method of pro- 

ducing hard — -- (P) .. .. .. .. .. .. ](97>4 

: Gcgonlifimer, R. E., and Matliiesou Alkali Works, Inc. Hypo- 
j clilorito composition (P) n3:U 


j e>ee j ayior, m. v ni73, IU74*. 11334, v.,.97 

I Gelic und Co. A.-O., und H. Runne. Cholic acid ; Preparation of 

an ester of (P) . b37.3 

I Hexamethylenetetramine ; Proiluction of derivatives of 

j (P) . . . . . . . . . . . . . . B01 7. i;S41* 

! Gehler, W. Cements ; Superior . . . . . . . . bg34 

I Gelgy, J. R., Soc. Anon., and K. LUttin. Dye-Rolutlons for dyeing 
and printing textile fabrics and other materials in fast 

colours (P) nl 4 

See Lilt tin, K. B382* 

Celling, E. M. K. See Abel. J. J. .. .. .. .. n48S 

Geillnger, H. See Sehwclzcr, C. r992 

Geiss, W. Metals ; Elasticity of |:99 

and J. A. M. van Liempt. Cold working of metals ; Explanation 

Of Bfioo 

Metals ; Diffusion of in tho solid state ns:;;, 

Gclissen, H. C. J. H.,aud Naanii. Vennoots.lnd. Maatsehapplj, voorli. 

Noury «fe Va$ dcr Lande. Flour and milling products : 

Bleaching and improving (P) n4S9 

Cell, G. H. See Mclaughlin, J. W BJ004 
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(roller, L. W., and National Aniline and Chemical Co. Azo-pyrazol- 

onedye (P) d1008 

Gclscnklrchcncr Bergwerks-A.-G. Gases; Electrical purification of 

(I*) bGO* 

Paints ; Preparation of quick-drying nnti-corrosivo oil 

B87p 

Precipitating suspendod particles from gases by means of a 

rotating electric field ; Apparatus for (P) . . b497 

Gelsonkirchener Bergwerks-A.-G., Abteil. Hclmlke. Coal and ear- 
bonaccoua substances ; Froth dotation process for the 

removal of the ash from (P) n818 

Iron ; Cementation of by methane (P) . . . . . . n874 

Zinciferous materials ; Preventing the formation of tutty ” 

during the smelting of — — - In a blast furnace (P) . . .. b793 

81ag ; Granulating — — (P) 

and I’. Sehiitz. Tar oils ; liefining Iow-teni|>eruture — — (]’) . . n3(J7 

Tar ; .Separation of the aliphatic and aromatic constituents of 

low-temperature * (P) . . . . . . . . u780 

Golstliarp, F., and Pittsburgh Plate Glass Co. Glass ; Manufacture 

of sheet ( P) u:»8*, n4Gs, n46S 

Genders, it., and if. A. llaughton. Bias* melting; Use of duxes 

in — - B472 

General Chemical Co. S<;> Allen, F. M. n322 

See JOylcson, .1. E nl012 

General Electric Co. Alloys (P) n.'»Gl, BG37 

Electric incandescent lamps and the like; Filaments for 

(P) B740 

.la pans; Stoving (P) n9f>3 

Metallurgical furnaces ; Kudosed ■ ■ (P) .. .. .. BK7.'» 

Quartz; Methods of hliaping - (l’> .. .. .. n13i 

(Quartz; Methods of working — (P) .. .. .. .. b2.'>7 

Quartz; Production of articles of fused - (Pi .. .. n!34 

Welding metals, specially applicable to electrical conductors (P) n98.> 
and Patent Treulmnd Ges. fiir Klcktrische Gliiblampen. Alloys 

containing tungsten carbide ; Manufacture of (P) 1 . u752 

Alloys ; Manufacture of hard tungsten etc. (P) . . . . n9f*() 

Electric gas-filled discharge tubes ; Klectrodes for (P) . . «933 

Electrodes ; Manufacture of — - for tungsten arc lamps (P) . . B822 

Wire, ribbon or the like of refractory metals; Manufacture 

of — -( 1*) Ii87.i 

See Adams, N. ir jc22l 

See Perry, E. It . .. .. .. .. .. 

See Collins, K. F !’ jtpAl 

See Davey, W. P nG3 

See Foglcr, B. B B747* 

See Fonda, G. it. .. .. .. B. r >89* 

See Orr, C B(j. r >7 

See Paez, A . .. .. .. .. .. b914* 

See Patent Treiihand Ges. fiir KleVtrischc Gluhlampeu 

B.VJS, Bdol. Biol 3 

See Scharsehu, C. A . .. .. .. .. .. . . b475 

See Valentine, 1. it nOfil 

(Jcneral Klcctrie Furnace Cor p. See Driscoll, it. A. .. . . ull)17 

General Explosives Co. See Sturgis, \V. I’. nl5f> 

General Fuel Briquette C’orp. See Stillman, A. L nfioo 

See Vogel, F. A H28(5 

General Motors Itesearoh Corp. See Midglev, 1’., inn. nlfi.'i, B.'tO:», B1005 

See Williams, 11. M. .. ’ .. ul(M7 

General Norlt Co., Ltd. See Algem. N or it Maatschnppij 

General Oil Co. of New Jersey. See Kirby, J. .1 i$4fi0 

General Oil Gas Corp. See Dayton, W. C. . . .. .. .. n822* 

General Petroleum Corp. See Prutzmun, P. W b9 

General Reduction, Gas and By-Products Co. See Broome, K. L. n209 
See Cox, A. B. .. .. .. .. .. .. .. j}209 

General Rubber Co., and J. MeGavack. Lubber latex and similar 

materials; Concentrating (P) b840 

and others. Latex or similar materials ; Concentrating ( P) . . n757 

See Dewey, B. . . . . . . . . . . . . . . u304* 

Goniesse, ,1. C. See Leslie, E. H. .. .. .. .. .. b024 

Genstein, E. H., and Kcm Products Co. .Silk ; Treatment of - and 

composition therefor (P) nr>r>3 

Georgl, C. 1). V. IllipG nuts and Borneo tallow . . . . . . n523 

Gerber, A. B. See Cnrothers, J. N ji 419 

Gerber, A. C. (daze application ; Use of gelatin in . . . . n713 

Gereke, M. Distillation of bituminous material (P) . .t pq* 

Gerdts, G. F. Metals ; Tt eating for preparation of alloys (P) n680 

Gerhard, F., and E. Schumacher Benzol wash-oil; Apparatus 
for distilling mixtures of liquids, especially saturated 

* (f).. BG26 

Gerhanlt, F. See Tottlngham, W. E. b249 

Gerlaeh, W. “ Black diamond ” ; Structure of . . .. bS 68 

Germann, F. E. £., and M. C. Dylan. Photographic sensitiveness of 

silver iodide U35 

Silver halides ; Density of — - in relation to their photographic 

behaviour b 8G0 

Gerinot, A. Antimony ; Direct recovery of metallic (P) . . B60* 

Antimony ; Process for manufacturing oxide of (P) " ' n788* 

Gerngross, (). N-Aralkylatcd imluazolylalkylamincs ; Preparation 

of (P) 

Glue and gelatin; Relation between hydrolytic degradation. 

Viscosity, Jelly strength, and adhesive power of — — . . b142 

and S. Bach. Gelatin ; Displacement of isoelectric point of 

by formaldehyde pt g 8 

Gelatin from hide and bones ; Lsoelectrio point of .. b188 

and H. F. Kast. Acetylsalicylic acid ; Preparation of mag- 
nesium salts of (P) P848 


Gerngross, t).— continued. 

and others. AcotylsHlicyllo . pcid ; Composition to be used 

for the manufadture of Balts of (P) n492 

See Rhenaula Verein Chem, Fabr. A.-G n7GG 

Gero, W. B. See Hldnert, P n751 

Gerretscn, F. O. See Barnette; R. M. b394 

GetsdorfT, 0. E. F. See Jones, D. B. n228 

Uorachou, G. J. See Tytschinin, B. J. B1003 


Electrolytic cells ; Electrodes 


Gerafcio, J., and Electro-Chemical (Jo. 

for (P) B182 

Gerum, J., and 0. Metzer. Wheat gluten ; Effect of inert substances 

on properties of no 70 

Geschwind, L. Furnace; Mechanically rabbled roasting (P) n679 

Gcschwind, L. J., and Hoc. Anon, dcs Manufactures de Trod. Chlm. 
du Nord EtabJ. Kuhlmann. Furnace for roasting pyrites ; 

Mechanically-operated (P) .. .. .. .. Bl 74* 

Gcscll, W. II. Butter substitute ; Manufacture of (P) . . n71 

Gcs. fiir Chem. Ind. in Basel. See. Society of Chem. Ind. in Basle. 

Gcs. fiir Kohlentechnik m.h.lf., and others. Ammonium chloride; 

Separating from finely grained mixtures with other 

salts (P) . . . . . . . . . . . . . . . . n712 

Cupric sulphide : Conversion of into soluble copper 

compounds (P) . . . . . . . . n740 

Sodium carbonate or bicarbonate ; Manufacture of (I*) n909 

.Sec Gluud, W. B421, B421 

Ges, f. Maschinello Druckontwasserung m.b. H. Coal, coke, ore, 

and the like; Agglomeration of ----- (P) .. .. .. b974 

Ges. fiir Tochtilk. Etched metallic surfaces ; Protective coatings .. 

on (P) b104 

Ges. fQr Tccrverwertung m.b. II.. nnd others. Phenols ; Extracting 

— — from low-temperature tar oils (P) . . . . . . n. r >89 

Ges. fUr Tuff- und Tun-Technik m.b. ii. Enamels and ceramic glazes ; 

Preparation of and of a felspar substitute for ceramic 

bodies (p) b831) 

Ges. fiir Vcrwcrtung Chem. Produkte, m.b. II, Komnianditges. 

Silk ; Weighting (P) B91 

Gettings, S. S., and W. L. Bodman. Diving apparatus; Rotary 

(P) ’ B999 

Gewerkschaft Einlgkeit I. Sodium chloride ; Production of bulky 

(P) ‘. B9U9 

Gewerkschaft ver. Constantin der Grosse. Coke nnd gas; Distil- 
lation oven for the manufacture of (P) .. .. B004 

Gcyer, A. Aluminium alloy (P) * .. .. BlSO 

Gcys, K. Yeast; Flocculation of and effect of pure culture 

thereon . . . . uUG 

Ghlgliotto, C. Arsenic and mercury; Solubility of mercuric 

sulphide in ammonia and its inilucncc in detection of b38 

Nitric acid ; Toxicological test for small quantities of . . B38 

Ghosh, J. C., and A. N. Kappana. Antimony; Elcctro-dcposltion 

of — - b2G0 

Ghosh, S., nnd N. R. Dhar, Barium sulphate; Adsorption by 

freshly precipitated — - during and after its formation .’. n907 

Giannini, G. G. Nitrocellulose; Action of weak bases on .. B403 

Gibbons, W. A. See Bieluuss, E nfiOG* 

See General Rui»ber Co. .. .. .. .. .. .. n7. r >7 

Gibbs, H. D. Sublimation ; Apparatus for (P) .. .. B407 

Gibson, J. M. See Judson. F «82 

Gibson, W. H. Flax ; Function of water in wet spinning of nf>92 

Giele, J. See Graft lau, J. .. .. .. .. .. .. B990 

Gierisch, W. See Wislicenus, II. • .. .. .. .. b372 

Gleseoko, C. Agglomerates of fine ores ; Process for making - - - (P) BlOl* 
Agglomerating mixtures of fine ore and fuel in shaft furnaces (P) Bl80 

’ Gieleling, H. See Sjoliema, B. b357 

Gil, J. C., and J. Bento, Thiosulphurlc add; Existence of free 

in the presence of fuming hydrochloric acid, and 

preparation of alcoholic solutions of thiosulphuric acid . . nl30 
Gilbert, N. A. See Stevens, A. D. .. .. .. .. BlOOO 

Gilchrist, H. S. See Irvine, J. C B2G3, B2G3 

Gilchrist., R. Iridium in platinum alloys; Determination of 

by the method of fusion with lead . . . . . . . . B135 

Gildcrdale, C. W. .Sec Baker, J., Hons and Perkins, Ltd U895 

Giles, W. E., and F. 0. Vllbrandt, Coal ; Low-temperature distil- 
lation of Farmville, N. C. • — B775 

Gill, A. H. Bleaching powder explosions U03O 

Non-drying oils used for treating textiles ; Action of catalysts 

with b!83 

and D. Nisliida. Kauri copal ; Oil from .. .. b63 

Gillct, A. Dyed fabrics; Protective action of anti-oxygen sub- 
stances against changes due to action of light on . . B129 

and others. Dyes on fibres ; Application of anti-oxygenisers 

for increasing the fastness to light of —— . . . . b13 

Gillet, M. See Gillet, A. _ b13 

Gillette, G. R. See Milligan, L. II B709 


Gilliland, W. L. See Rigg, O. B. 

Gillis, J. H. See Anaconda Sales Co. 

Gilmour, R. Calcium, magnesium, x>otnsslum, and phosphoric acid ; 

Determination of in grain and focaing-stuffs 

Giloy, F. See Meister, Lucius, und Brilning, Farbw. vorm. . . 
Ginori, P. Thermal manifestations ; Industrial utilisation of 

terrestrial 

Ginsberg, II. See Roth, W. A. 
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Gintl, \V., and K. MUller. Mon tun wax and similar bituminous 

substances; Isolation of (j^ 

Giordaul, F. Sodium hypochlorite solutions; Klnotlcs of the 

decomposition of * 

and Pomlllo Bros. Corp. Leucite rocks ; Treatment of (P) 

Giot, F. See Glllet, A 

Glps, E. Detergent and fulling agent capable of dissolving fats ; 

Manufacture of a (P) . . 

Giund, A. Sewage and the like liquids; Apparatus for the treat- 
ment of (P) 

XiUo-derivatives of p-amlnophenol and p-amiuoplienoxyuectlo 

acid 

Girard, I’., and At. Platard. Oxidation-reduction processes manifest 

In biochemicul processes ; Mechanism of . . 

Ghardet, N. F. Bryony root {Bryony Dioica ) ; Soluble enzymes 
of . . 

Glraud, F. See Tempary, 1 1. A . 

Girgcnsohn, <1. See Blachcr, 0. .. 

Girin, P., and Soe. Anon, dc Comment, ry, Fourchambault et Decazc- 
ville. Alloy comprising iron, nickel, chromium, molyb- 
denum (P) . . . . . . 

Alloy comprising iron, nickel, chromium, tungsten or molyh- 
denum (P) 

Ferro-nlekel-chroinium alloy (P) . . 

Girl, C. See Baker, E. M. . . U837, 

Girouard, E. P. C., and F. W. Salisbury- Jones. Ores; Reduction 

of (P) 

Gitsham, J., and H. R. Evcrshed. Load sulphate ; Manufacture of 

Gina, Jl, PIcry/ sulphide; Preparation of .. 

Giulfr6, U. Liquorice, extract; Detection of extract of A tractylix 

gommijera In 

Given, A., and Stevens Aylsworth Co. Sulpliur; Extracting 

from spent oxide from gas plants (P) 

Gjcrsoe, M. Metal oxides and similar products ; Producing 

( 1 *) 

Glaeser, G. Ferrous ammonium citrate; Method of making green 

scales, i.e., (P) ’ I 

Glaeser, W. Monosodium phosphate ; Manufacture of — • — (l*) .. 

Sodium citrate ; Manufacture of (P).. 

Glair, H. F M and others. Wax; Filtration of from chilled 

oil (P) 

Glancy, W. E. Vulcanite ; Influence of certain compounding 

ingredients in 

Glanzfaden-A.-G. Vlscoso solutions; Manufacture of cellulose 

structures from (P) 

Glaser, Id., and II. Krauter. Saponins of I'olygala amara .. 
and \V. Wulwek. Nitrophenol glucosidcs ; Synthetically 

prepared and disinfecting power and toxicity of 

nitrophonols . . . . . . 

Glasgow, It. See Corby, 11. L 

Glasgow and London Refining Co. See Clark, A. J. 

Gluubau, C. A. See Travis, P. M 

Cleirhmar. A., and W. Vohach. Photographic paper pictures and 
dupositlves ; Process for making single and multi-colour 

Gib hitch, T,. S. Carnation; Essence, of the 

Ocimtnn viride ; Essential oil of . Characterisation of a- 

and y-terpinono 

G lockenstahlwerke A .-8. vorm. R . Lindenbcrg. Sec under Lindenberg. 
Glooker, R., and E, Kaupp. Electrolytlcally deposited metals; 
Fibrous strueturo of .• 


Goldoni, R. Brassiea nigrn • Increase In content of mustard oil 
(allyl isothlocyamitr.) In-: by fertilising with sulphur . . 

Goldschmidt, I 1 . Salting out of «hr>ap from solution ; Fractional 

andA.Ott. Benzol wash-oil ; Direct oopiing of — — (P) ! . 

Goldschmidt, H., and O. Nouss. Condensation products of form- 
aldehydo and uroa or urea derivatives ; Manufacture 

■; of — -(P) 

Isovaleric and a-hromolsovaleric acids ; Salts of with 

organic bases (P) 

Goldschmidt, T., A.-G. Aluminium alloys; Production of 
valuable— — (p) 

Cellulose in vegetable matter, especially wood ; Hydrolysis o'i 

(P) .. .. 

Litharge ; Production of amorphous finely subdivided - 

(P> * 

and K. Htgglund. Wood or like cclhilnsfc material ; Disinte- 
gration of ( P) 

and others. Tin; Refining -■ — (P) 

See flfigglund, E. .. .. .. .. .. 1*251 , 

Goldschmidt, V. M. Magnesium chloride ; Manufacture of 

(P) 

Goldstein, J. G. See Olsen, F. 

Goldstiick, M. 2.4-Dinltrosovcsorcinol as a delicate reagent for 
ferrous salts 

Golla, IT. See Ruff, O. 

Gollmer, W. Benzol in illuminating gas ; Determination of 

with active charcoal . . 

Gonipel, M., and others. Oxidisability of organic substances ut 
tho ordinary temperature .. 

Gonell, If. W. Cellulose ; Jtontgenspectrographic observations on 

Gonser, K. See Bauer, K. II. 

Goodall, F. L., and A. G. Perkin. Ilydroxyanthiaqulnones ; 
Reduction products of the 

Goodell, E. G. Wood pulp; Extracting valuable constituents, 
as by-products, from the cooking liquors derived from the 
production of (P) 

Goodenough. G. A., and G. T. Folbcck. Gaseous and liquid fuels ; 

Maximum temperatures and pressures attainable in the 
[ combustion of — — 

[ Gooderham, A. K. See Gartlan, S. L. 

Goodrich, W. F., and others. Furnaces ; Water-cooled for 

burning pulverised fuel (P) . . 

I Goodrich Co., B. F. Vulcanised articles ; Manufacture of (P) 

See Fisher, H. E. .. 

See Geer, W. C. 

See Trumbull, If. L. 

! See Winkclmann, H. A 

I Goodwin, II. See Building Accessories and Flooring Co., Ltd. 

L Goodyear Tire and Rubber Co. See Bedford, C. W. ulOfi*, BlOf>*, 

| h2:i:3, 

; See Beebe, P. 

See Lewis, W. K 

I See. O’Brien, W. G. 

| See Spear, E. B 

I See. Yackce, It. H. 

] Gordon, N. E. See Marker, B. E. .. .. .. I 

j Gordon, N. T., and A. F. Spring. Sodium tungstate and tungstic 

| acid ; Continuous process for manufacture of from 

i wolframite 

j Gordon, W. F., and E. W. Keith. Ores and the like; Treating 

1 <P) 
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Influence of some non-inflammable vapours of organic liquids 

on UrnltB of Inflammability of nlOOl 

and 0. van den Pol. Sodium sulphite ; Activation of oxygen 

in slow oxidation of nlOll 

and J. Vellsek. Methane-air mixtures ; Influence of some non- 
inflammable vapours of organic liquids on limits of inflam- 
mability of u207 

Josoclyue, A. R. See Norrie, H. F. J. u200 

Joseph, A. V., and J. 8. Hancock. Clay ; Composition and properties 

of MOlO 

Joseph, E. L. Filters for air and other gases (P) B931* 

Joseph, I. 8. Cyanides ; Process of making (P) . . . . B1012 

Joseph, M. Lignite ; Determination of volatile matter and com- 
bustible matter In b43 

Joseph, T. L. Sulphur; Effect of on blast-furnace process B045 

j See Royster, P. H n470 

Joscphson, K. Invertaao; Affinity of for different sugars .. MiOO 

Invcrtase; Affinity of for different sugars. Identity of 

invertaso and raffinaso n724 

Invertase ; Nitrogen content of n724 

See Von Euler, H. .. B271, B347, 13031, B0O9, B724, b70I, H1024 

Josephson, K. O. See Svanberg, O B271 

Josephy, R. Polythionatcs ; Formation and decomposition of 

B594 

Josh!, S. 8. Emulsions ; Surface tension of oil-in-water and Mater- 

in-oil n839 

Jost, F. See Bayerisclie Stlekstoff-Werke A.-G B94S 

Touve, A., and A. Helbronner. Cliromates and bichromates; 

Manufacture of (P) B512* 

Joyce, A. W. Disazo colouring matter' (P) . . «78l 

and Chemical Foundation, Inc. Disazo dyestuffs (P) . . .. B49 

Joyner, R. A., and K. I. du Pont do Nemours and Co. Hydrazine ; 

Manufacture of (P) B20U* 

Juckenack, A. Water in minced meat, sausage meat, etc. ; Value 

of Fcder’s ratio number for detection of added . . Ji570 

Tucker und Co., Cliem. Fabr. llaltiugen. Bates; Preparation of 

(P) B91!» 

Chromic salts ; Recovering from residues containing 

chrome, (P) B829 

Hides ; Soaking and liming (P) b4S2 

Tudd, E. K., and others. Magnesium compounds; Recovery of 

from brines (P) ' . . i$870 

Judd, E. W. See Judd, E. K i«h *0 

Judson, F., and others. Pipes for use when immersed in chemical 

liquids (P) B82 

Trnlscm, Q. K. See Judson, F. B82 

Tuhlung und Co., Cliem. Fabr. Dental alloy (V) n523 

Metallic alloy (P) . . . . - ji‘M 

Jilngcr, E. Tungsten in low-grade ores ; Deteruilnation of . . nl27 

Tuer, Ci., and Tubizo Artificial Silk Co. of America. Nitrating 

apparatus (P) ’ B495 

hmg, A. Siomens-Martln open-hearth furnaces; Absorption of 

sulphur from the heating gases In 11750 

Jung, H. Filtering apparatus ; Automate control of (P) . . n359 

See Linck, G. B870 

lung, P. Ores; Process for binding granular and other substances 
which in their normal condition are incapable of being 

bound (P) B985 

Tungbluth, H. See Seliottky, II nfl34 

runge.k, A. See Streckcr, W „ B37 

lungkunz, R. Oxygen-yielding salts and detergents; Colorimetric 

detection and deter munition of active oxygon iu . . b877 

See Pritzker, J 11600 

lunkerhcit, A. Gas liquor ; Purification of waste water in treatment 

of (P) B809 

fupp, G. E. See Leuz. C. S B42* 

lura Oelscliiefcr-Werke A.-G. Oil-shale clinker ; Production of 

artificial stone from (P) j»330 

Oil-shale clinker ; Production of a binding agent resembling 

cement from (P) B33fi 

Shale; Preparation of a hydraulic cement from oil - — (P) w297 

Stone ; Manufacture of artificial (P) B832 

luretzka, V., and Klcktrothcrmische Mefallges. Zinc; Condensing 

chambers for the eloctrothermie production of (P) 0301 

Zinc reduction process ; Utilisation of waste gases from the 

clcctrothormic (P) b793 

Zinc ; Removal of from zinciferous materials by blast 

roasting (P) b752 

Zinc vapours produced by electrothermal processes ; Con- 
densation of (P) b389 

Tust, F. See Meistcr, Lucius, und Brilnlng li90, B410 

rustin-Mudler, E. Aniline Black ; Influence of oxalic acid ou forma- 
tion of b820 

dtondrus crisvus ; Reactions of B887 

Cotton ; Hydration of bleached and scoured . . . . BliX)8 

fustinlan Caire Co. See Van Meter, J. W. n291* 


Kaban Cliem. Fabr. Colloidal sulphur and sulphurous acid ; Pro- 
duction of medicinal preparations which generate (P) hi 53 

Sulphur for vulcanising; Production of (P) . . ,, »25 

Kacer, F. See Cassella, L., und Co B414 

Kimmerer, H. See Badleche Anilin- und SodarFabrik . . . . B392 

KKmpf, A. VIscobc ; Manufacture of artificial threads nnd the 

like of (P) . . . . b250 

See Duttenhofer, M. n:J74 

Kaesz, 8. See Hamburger, It. u5(ik. bM4 

Kaffer, H. Dekaline in low-temperature tar ; Application of cata- 
lytic dehydrogenation to detection of ufloo 

Kahlbnum, W. See O’Hnrrn, B. M lifts:, 

Kahlenherg, H, H. See Kahleuberg, L util:} 

Kahlonberg, L., and H. II. Kahlenherg. Tungsten and some of its 

alloys; Preparation of metallic mil:’, 

and T. P. PI. Hydrogenation of certain oils; Catalytic .. him 

JCaim, H. See Leinmermann, O n;i05 

Kaiser, W. See Vou Braun, J n:s3 

Kaja P. See Fricke, B. .. .. • B272, r.272 

Kallforschungs-Anstalt G.m.b.H. Hydrogen bromide; Preparation 

of (P) n7*7 

Paper ; Sizing (P) . . . . nP:ht 

Thenardite (sodium sulpiiate) ; Preparation of (P) B250, h829 

and H. Friedrich. Magnesium chloride; Preparation of 

anhydrous (P) U4U7, l<747 

Potassium chloride ; Preparation of - — from Jlartsal : and 

sylvinitc (P) n51 1 

Potassium chloride: Production of from carnallite ( P) n421 

iCaliseher, G. See Cnssella, L., und Co B414, n, '.!>(» 

Kalle und Co. A. G. Aldehydes and ketones of tiie pyrrole scrle- ; 

Preparation of — - (P) . . b89o 

o-Auiinocurboxyllc adds of the benzene series ; Preparation 

of (P) n:J29 

p -Aminophenol ; Preparation of iminodiacetic add derivatives 

of (P) 9449 

Anliydrulupiniue ; Preparation of a reduction product oi 

— (V) BK91 

Cellulose esters nnd ethers ; Increasing the softness and elnsfirity 

of masses of (P) .. .. .. .. .. n9()5 

Diazotypes; Preparation of (P) *35rt 

Dimcthylarylaminca ; Preparation of — (P) B329 

Light-sensitive film or layer and process for making it (P) . . m3] 5* 

Lupinine; Production of halogen derivatives of — - — (P) B«17 

lVrylenctetrnearboxylie acid and its derivative*; Preparation 

of (P) US25, 1-.S25* 

Photographic prints : Development of by the use of 

• diazo-anliydrides (P) M55* 

Printing animal fibres with vat dyestuffs (P) B555 

Vat dyestuffs ; Preparation of (P) . . b370, b 7<>5, nl(i08 


Kalien, G. Refractory mass, article, and the like (P) 

Railing. B. M. S. Electric furnace (P) . . 

and others. Chromium or alloys of chromium ; Method for 

producing (P) 

Manganese, or manganese alloy* ; Manufacture of poor 

in carbon or silicon (P) 

Metals or alloys; Heating in an electric furnace (P) 

Metals or alloys poor ill carbon and silicon ; Manufacture of 

<P> 

Kalmus, Comstock and Wescott. Inc. See Troland, L. T. 

Kalushski, A. A. Sulphate content of soils 

Sulphur as auxiliary fertiliser 

and A. E. Ssoluijcwa. Sulphur ; Action of on alkali .soils 

Kalusowski, II. E., and J. Selmarr and Co. Spraying vegetation ; 

Material for (P) 

Kamerman, P. See Green, H. H 

Kameyama, N. Calcium cyanamidc ; Behaviour of when 

heated in nitrogen at liigh temperatures 

Calcium eyanamldc ; Heat of formation of 

Oyanamide ; Electrolysis of aqueous solutions of 

Raining, R. See Marotta, ]>. 

Kanao, S. See Foiuneau, E. . . 

Kanewskaja, S. 1. Opium alkaloids ; Extraction of . . . . i 

Kanh&user, F. See Ditz, H. 

Kansas City Gasoline Co. See Wellman, F. E. 

Kapf hammer, J. See Thomas, K 

Kaplan, B. B. Coal as}i ; Furnace for determination oi fusing 
point of 

Kappana, A. N. Sec Ghosh, J. C 

Kappcler, M. See. Battcgay, M, 

Kap-Soo-I.ec. Charcoals,; Adsorptive and detoxicating power* of 

different i 

Kapteyn, A., jun. Ores; Smelting (P) 

Kapur, 8. N. See Falck, R. .. 

Karlyonc, T., and V. Kimura. Acetals ; Catalytic reduction 
of 

and others. Millelia Uiiwnniana, Hayata ; Constituents of 

Karl, A., and 8. Lombard. Radium; Determination of in 

natural titano-niobates 


Karo, W. Ethyl ulcohoi ; Production of - 


-from acetylene (Pj B537 
d 2 


JOURNAL OF THE SOCIETY OF CHEMICAL INDUSTRY. 


lvarpon, 8., and Bros. Esters; Manufacture of (P) .. .. b85C 

Phenolic condensation products ; Manufacture of resinous 

(P) B96S 

See Carter, C. B. B808 

Karpinsky, 8., and J. 8. Anderson, Butter ; Manufacture of 

(P) 1)533 

Separators ; Centrifugal milk (P) b885 

Karpins, H. Artificial silk and the like ; Increasing, the strength 

and Improving the water-resisting properties of (P) . . b9A 

.See Bcchhold, H B2C4 

Ivarrer, P., and K, Nlshlda. Llchenin (reserve cellulose) ; Mcthyl- 

ation products of B373 

and M. Staub. Llchcnln ; Cleavage of into dextrose . . n568 

Polysaccharides. Llchenase b957 

Polysaccharides. Reserve cellulose (llchcnln) . . . . . . u957 

and others. Llchenase and reserve ccIIuIobc (llchcnln) . . . . b249 

Llchenase ; Separation of Into constituent enzymes . . b272 

Llchcnln (reserve cellulose) ; Occurrence of In llchcus and 

other plants B250 

Klein b614 

Sapogonln of tho white soapwort. . . . . . . . B887 

Kartzow, E. See Bfirnstelu, E. .. .. .. . . .. B627 

Karunaker, P. I). See Waksman, S. A B721 

Kaslcy, A. T., and Metropolitan-Vickers Electrical Co., Ltd. Mctnls ; 

Uniting (P) B522 

and Westlnghouse Electric and Manuf. Co. Refrigeration ap- 
paratus (P) B82, 1)896, b999 

Kassuer, G. Ammonia; Catalytic oxidation of — — to nitrous 

gases and to nitric acid . . . . . . . . . . 1)744 

Kassner, H. C. I pennant hetleracea, Jaequin, and other species of 

J pointed ; Examination of seeds of . . . . . . B443 

Kast, If. See Gcrngross, O B402, u848 

Katatani, S. Electric resistance material (P) . . . . . . B476 

ICato, .T. See Kita, G. U668 

Knto. N. Urease; Effect of light on .. .. .. .. Rflft 

See Pincussen, L. . . . . , . . . . . . . . . BOH 

Katsumori, K. Electric batteries ; Manufacture of electrodes 

of (P) b680 

Iron ; Manufacture of porous (P) . . . . . . . . b387 

Kattwlnkel, R. Benzol In gas ; Determination of — — with 

activated charcoal Bfl 

Benzol refining ; Waste oil containing resin from . . B85 

Benzol wash oil ; Thickening of . . . . . . . . B776 

Coal ; Analysis of . . . . . . . . . . . . u3fil 

Organic vapours In air or gascR ; Adsorption apparatus for 

determination of . . . . . . . . B546 

Solvent naphtha ; Polymerisation of .. .. .. b125 

Katz, A. See Grunenberg, II. .. .. .. .. .. B732 

Katz. .1. R. Swelling of fibrous substances ; X-ray spectroscopic 

investigation of j)782 

Kauffman, H. L. Petroleum reflniug ; R6le of adsorption in b243 

Kautfmann.il. Bleaching liquors and their bleaching action .. b 629 
Kaufmann, A. Aridylapocinchololponic nil riles ; Preparation of 

(P) 1)449 

Kaufmann, H. P. Explosive mixtures ; Preparation of — - (P) . . B579 

and C. Fuchs. Saponins of the sarsaparilla root .. nlGl 

Kaufmann, W. Set Chem. Fabr. Grlcsheim-Elektron d602 

Kaufmann, W. E., and R. Adams. Platinum oxide ; Use of 

as catalyst in reduction of organic compounds. Reduc- 
tion of furfural and Its derivatives b152 

Kuupp, 15. See Glocker, R. .. b948, bIOIO 

Kautny, T. Gases ; Apparatus for liquefying and separating 

(P) 1)773 

Liquid oxygen and the like ; Devices for regulating tho evapor- 
ation of (P) B021 

KaVan, J. See Coppfic, E., & Co b932 

Kawaguchi, T. G-acid (/3-naplithol-0.H-dlsiilphonic acid) ; 

Manufacture of b004 

Knwal, S,, and S. Kobuyaghi. Petroleum ; Formation of artificial 

from squalene and cholesterol . . . . . . , . b 121 

Kauai, T. Electric smelting furnace (P) n221 

Kay, H. D., and S. S. Zllva. Antiscorbutic factor ; Alleget] 

s pcciflc colour reaction for .. .. .. .. b105 

Kay, W. It. Wool ; Machines for washing — — or for like opera- 
tions (P) . , b743* 

Kaye, F. Puper; Durability of rubber-latex — — .. .. b938 

Paper making (P) B708* 

Taper ; Vulcanisation of rubber-latex (P) . . . . B593* 

and Kaye’B Rubber Latex Process, Ltd. Moulded or pressed 

goods from fibrous materials ; Manufacture of (P) . . b250 

Knye, O. W. 0. See Backhurst, I. .. .. .. .. b542, b542 

Kaye, M., and D. J. Uoyd. Skin ; Biochemistry of and 

chemical basis of skin swelling b 954 

Kaye’s Rubber Latex Process, Ltd. See Kaye, F. b250 

Kayser, E. Pyruvic acid and ethyl alcohol ; Production of 

at the expense of calcium lactate by yeast. . . . . n725 

Retting flax, hemp, and other textile substances (P) . . . . b128 

.Saline sludges ; Particle size of b906 

and H. Delaval. Radioactivity and nitrogen-fixing bacteria . . b722 

Wine yeasts b762 

Kaysor, L. Titanium and aluminium ; Hydrolysis of titanic 

sulphate solutions as basis of method for separating 

in sulphuric acid solution . . b814 


(P).. B579 

.. 1)151 


») . . B250 

1)542, B542 


K. D. P., Ltd., and M. 8. Stutchbury. Caoutchouc ; Manufacture 

of (pi b088 

Gutta-percha, balata and analogous vegetable resins ; Manu- 

factureof (P) b918 

See Hanger, E B1020 

Kearful, G. G. See Thompson, M. do K 1)907 

Kearney, T. H., and C. 8. Scofield. Cotton fibre ; Salt content 

B987 

Kearton, W. J. Mercury as a working substance for binary fluid 

turbines ; Possibilities of b237 

Keen, B. A. Soil ; Moisture relationships In an Ideal . . B482 

and W. B. Haines. Sieves ; Effect of wear on small-mesh 

wire b89 

Keene, E. W. W. Filtering apparatus (P) b735, B815 

Keep, G. A., and others. Hydrochloric acid ; Heating and distil- 
ling liquids, e.y. — (P) . . B1012 

See Taylor, A b429 

Keh, M. See Rose, If. B918 

Kehrmann, F., and C. Buffat. Dyestuffs derived from bldiphenyl- 

ene-cthylone . . . . . . . . . . . . , . b 86 

Quinonelmide dyestuff* group ; Syntheses in the . 

Sterie influence in the condensation of hydroxyquinoncs 
with o-diamines .. .. .. .. ,. .. b!25 

and B. Cordonc. Quinonelmide dyestuffs group ; Synthesis in 

the . Colour of the simple qulnoneimineB . . . . b12G 

and W. Klopfenstcln. Quinonelmide dyestuffs group; Syntheses 

In the . Synthesis of lndullne 3B and 6B .. .. nl2u 

and M. Sandoz. Dyestuffs ; Determination of the constitutional 

formula* of from their absorption spectra . . . . b80 

and A. van Baerle. Quinoneimide dyestuffs group ; Syntheses 

in the with l-chloio-2.4-dinitromiphthalcno. . . . b125 

and others. Quiuoue-imtdo dyestuffB ; Hew syntheses of . . b551 

Keitel, H. Potassium chloride-magnesium chloride-water and 
sodium chloride-magnesium chloride-water ; The systems 

Keith, E. W. See Gordon, W. F B0U2* 

Kelber, C. Hydrogenation with elementary nickel with exclusion 

of oxygen u276 

Nickel catalyst* ; Influence of oxygen on . Influence of 

water on nickel catalysts at high temperature. Reduction 
temperature and activity . . , . . . . . . . n270 

Keller, K. See Ucs. fiir Ivohlontcchnik m. b. H B712 

See Gluud, W. . . . . . . . . . . nr, 47 

Keller, M. See Knrror, P. .. b614 

Kelley, K., and T. L. Kerr. Motor fuel* ; Production of liquid 

(B) .. B210 

Kellogg,.!. W. Fertilisers; Determination of available nitrogen 

. . 1)436 

Kellogg Co. Food products ; Production of (P) .. .. u69<) 

Kelly, A. Boron-containing ore* ; Treatment of (?) . . . . b173 

Kelly, C. D. See Sadler, W . , b1026 

Kelly, F. 0., and A. D. Husbund. Iodine ; Determining minute 

quantities of in biological material . . . , . . b 97 u 

Kelly, M. W. See Thomas, A. W 1)142, Bl88, 1)799, B918 

Kelly, W. .1. Particle size ; Determination of distribution of — — - n892 

and K. B. Ayers. Rubber ; Solubility of sulphur in .. j)20d 

K cm Products Co. See Genstein, E. S. .. .. .. B553 

Kernel Laboratories Co., Inc. Alloys (P) .. .. .. .. b717 

See Cooper, H. 8 B659, b830, b 942, BlOU 

Kemp, A. V. Open-hearth furnace ; Reversible regenerative 

(B) B718* 

Kemp, C. N. Coal ; X-ray ana l>Dis of ,. .. . . u283 

Coal ; X-ray analysis of — — and a new X-ray examining 

unit 23 4 T, B931 

i Kemper, W. See Posner, T. . . . . . . . . . . . . b901 

Kendall, D. S. See Novotny, E. E. .. .. . . .. B 24 

Kennaway, E. I,. Cancer-producing factor in tar . . . . . . b822 

Cancer-producing substance ; Formation of a from iso- 

l>rcne . . b822 

Cftiicer-produelng tars and tar fractions. . .. .. .. u, r >04 

Kennedy, C. Wild rlcc {Zizania aquatica ) ; Nutritive properties 

of b488 

Kennedy, W. H. See Speck. T. R. .. n9. r >l* 

Ken nelly, A. E. Permalloy ; Reluctivity of the magnetic metal 

n56(> 

Kenney, H. C. See Benedict, C. 11 b380 

Kenook Co., Ltd. See Sonsthagon, A. .. .. .. .. n405 

Kent County Oil Corp. See Clement, L. du P B85 

Kermer, M. J. Evn]>orator (P) b2 

Kern, K. F., and E. A. Capillon. Tin-refining electrolytes ; 

Addition agent* in b52I 

Kern, E. J„ and .1 , W. Koenig. Tan liquors ; Acidity of Vegetable 

' .. 1)435 

See Wilson, J. A B142 

Kcrnohan, It. B. Coke ovens ; Apparatus for use In (P) .. B468 

and M. W. Hall. Steel furnaces ; Repairing linings of (P) . . B221 

and other*. Furnaces ; Structure and method of operation of 

heating (P) b870* 

Open-hearth and other regenerative furnaces (P) . . . . b338 

Kerr, A. N. Gasoline ; Treating natwral-gas and making gas 

therefrom (P) b327 

Kerr, H. D. Sulphur ; Feeding to burners (P) . . . . b56 

Kerr, H. H. See O’Connoll, .7 B450. 
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Kerr, It. W. K. See Nelson, JT. M £,31 

Kerr, T. L. See Kelley, K 

Kcrst, B. B. f and Proctor and Schwartz, Inc. Dryer (P) . , . . b930 

Kersteln, H., and R. Hoffmann. Thlocvanogen ; Production of 

free by electrolysis of alkali thiocyanates . . n378 

Kertesz, Z. Bleaching powder ; Determination of available chlorine 

in with nitrite solution B 92 

Kessler, D. W. Waterproofing materials for stone etc. ; Exposure 

tests on odourless — - 

Kessler, J. l-Phenyl-2.3-dimethyl-5-pyrazo1one ; Production of a 

liquid derivative of (P) 

Kessler, J. M., and E. I. du Pont de Nemours and Co. Camphor ; 

Purifying orude synthetic (P) 

Kcstner, P. Water ; Deoxidising (P) 

Kestnor Evaporator and Engineering Co., Ltd. See Reavcll, J. A. B021 

Ketschendorfcr Kunstlederfabrik A.-O. Rubber; Covering 

with cellulose esters (P) 

Ketterer, E. Carbon dioxide : Recovery of from waste gases 

and the like for Introduction into greenhouses (P) . . 

Kevorkian, Z. H. Coke-oven ; By-product (P) 

Kcwlcy, J . Crude oil of Sarawak 

See Dunstan, A. E ‘ * 

Keyes, D.^lL, and U.S. Industrial Alcohol Co. Fuel composition 

Keyes, F. 0., and J. A. Beattie, 


Calorimeter for measuring specific 
heats and heats of vaporisation of liquids. Specific heat 
and heat of vaporisation of ether at 0° and 12° 


B383 

n8U 


1)448 

1)73* 


B528 

B607 

B45 

1)303 

B776 

1)665 


1)850 


Key worth, C. M. Sulphonic acids of the benzene series ; Arylaminu 

salts of some . I. Bonzencmonosulphonie arid 

and It. B. Fqratcr. Sugar ; Removal of gummy, oily, and waxy 

matters from raw cane — — . . . . ' . . . . 203T, B085 

See Forster, R. B 105 t, 299t, 31 4t,’ n930 

lvharaseh, M. S.. and L. Ohalkloy, ]un. Mercurials ; Factors affect- 
ing stability of and mercuratlon of substituted phenyl- 

ammonium salts B r >7 4 

Kiam, E., and M. 0. Collins. Nickel alloy (P) 

Kicktou, A., and O. Korn. Sherry and its substitutes ; Preparation, 

composition, and valuation of 11725 

Kidwell, C. II. See Bacon, It. F. j.077 

Kiekc, A. See Truube, J . jjgor, 

Kicmstcdt, H. Benzol wash oil ; Direct and indirect cooling of n70« 

Kicrmuyer, J. Potash works; Utilisation of the end liquors from 

(P) 

Kicrnan, P. W., nnd Lowell Bleachery. Kicr for textile materials 


341t 


B5«l 


„. . . . _ , r.i(JE 

Kircher, a., and F. von Ruppcrt. Arsenic In organic compounds ; 

Determination of Ugy 

Klrcher, 0. See Badisehe Anllin u. Soda Fabr. . . - . . . . h306* 

Kirchor, K. See Badisehe Anllin und Soda-Fabr , . b05 

Kirchhof, F. Vulcanisation and dei>olymciiaatlou . . , . . . mgo 

and O. Matulke. Rubber ; Heat of combustion of raw and . 

of product formed by action of sulphuric add on rubber . . B017 

Kirchhof, L. See Vogt, E. 

Klrclilioff, P. Glue ; Determination of the sizing eollolds in . . nlOO 

Klrehhoff u. Co. Electrical gas-purlfylng plant (P) . . B 4, R 93ff 

Klrchner, E. See Chcm. Fabr. Kalk " 13452 

Kirchner, W„ and Chem. Fabr. Griinau, Landshoff und Meyer A.-G 
Plaster of Paris; Means for prolonging the setting time 

of (P) . . . . 

Kirk, H. C„ and G. H. Dumler. Alloy (P) 

Klrke, P. St. G. Heaters or superheaters for elastic fluids (P) 

Water-gas plants (P) 

Kirkland, J. See Doric, C • 

Kirpitachnikow, V. See Stadnikoff, G. 

Klrsch, B. Conerote ; Slulnkage of 

Kirschbraun, L. Asphalt emulsion and process of making it (P) . . 

Rubber emulsion and process of making it (P) 

Klrschuer. F. Electrogalvanising ; Apparatus for (p) 

Nickel; Dimethylglyoxime reaction of by reflected Illumina- 
tion 

Kirat, L. A. See Erickson, W. E. 

Kirsfc, W. See Schall, 0. 

Klrst, W. K., and Dow Chemical Co. Ethylene chlorhydrin ; Appa- 
ratus for making hnlogenHted products, e.y,, (?) 

Kiss, A., and L. Dcrufoy, Acetic add; Mechanism of tho forma- 
tion of from acctaldchydo and oxygen 

Kisser, J. Picrolonic acid; Use of for microchemical and 

histochcmlcal detection of calcium 

Klsskalt. Water; Removing Iron from drinking 

Kissock, A. Molybdates ; Producing (p) 

Tin ; Recovering from scrap (P) ■ 
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fuel (P) 1)551* 
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See Laroplough, L. F. W M004 
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Larrabee, 0. E. See Armour, B. R B72o 

Larson, A. I Ammonia equilibrium at high pressures B876 

'4 production ; Increasing with improved catalysts b938 

and R. L. Dodge. Ammonia equilibrium . . . . , . b181 
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Batten, ,M. See Bayer, F., und Co B422* 

Laube und Mcnzen, Teclm. Biiro. Sulphuric acid ; Recovering — 
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and M. Picon. Graphite ; Action of beat and a vacuum on 

artificial ulool 

Heating electrically in vacuo to high temperature ; Apparatus 
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apparatus for - — - (P) .. .. .. .. b129* 

Ledbury, W. See Dlair, K. W 2H7T. 289T, b807, B807 

Lcdebur. K. See lleike, W B1010 

laalerer. K. L. Soaps; Drying of bP52 

la-dig, P. <1., and E. R. Weaver. Absorption of gases by liquids; 

Method for studying rapid , of carbon dioxide by 

caustic soda .. .. .. .. .. .. b 359 

Lee. A. P. Coconut oil refining H430 

Lee. A. K. See lfoa gland, R b9«2 

Lee. D. See Haas, P b725, b803 

Ish\ II. R., and l). O. .Tones. Dchydrothio-p-toluidinrsulphonic 

add BOOl 

See Jones, ]). O n90l 

Lee, Y. K.. and Dorromite Co. of Aiucrh-a. Base-exchange silicate 

and process of preparing It (P) .. .. .. .. b16 

Leech, c. K.. and others. Dryer (P) n929 

Leeeoek, J. T. See Hanson, If. H. . . . . . . . . n74f> 

Leese, A. See Heath, A. Ul76 

Lofebure, V. Concretes, cements, plasters and tin- like containing 

rubber (V) h67« 

bpongy or cellular material and the manufacture thereof (P) . . n7.'i7 

See British Dyestuffs Corp. . . . . . . . . . . «737 

Lelfmanu. H. Acetone and aldehydes ; Tests for .. .. b965 

Diethyl phthaiate : Detection of .. .. .. .. b939 

Nitrites in water ; Rodillon’s test for - — nl>34 

la-franc, J. See Doudouard, O. nl34 , 

[.egg, A. T. See Blackman. V. H B483 

Lehn no, A. T. See Ruck, E. .. .. b340* 

Lehmann Co., J. M. See, Hollstein, P. (J U71 

Lelmwtedt. K. Dyestuffs; Preparation of from glyeosinc (PI B902 

Lelbowitz, J, See Pringshdm, H. .. B147, H530, B921, B921 

Leicester, S. Paper-making: Beating and refining apparatus for 

(P) BB29* 

Leighton, R. T., and F. Denn-l. Gold leaf ; Manufacture of - -(P) b 888 

Lclnrge, H. Coke or substances which are good conductors of 
electricity; Apparatus for separating •— from ashes or 
substance's which ure non-conductors or poor conductors 

of electricity (P) b44 

LolitVvre, .T,, and V. Manager. Iodine in alga- ; Simultaneous deter- 
mination of nuneral and orgunie — b419 

TiCmaie, J*. C. Separation of complex mixtures and recovery of 

volatile liciulds . . .... b!>42 

Volatile ingredients; Separating the- — of a liquid mixture 

( r ) B877 

Lematte, I.., and A. Delacroix. Pliospliorie acid; Volumetric 

determlnaton of — u771 

Lommcrmaun, O. Fertilisers; Importance of supply of artificial 

in Germany, especially of phosphatie fertilisers . * b269 

Fertilisers : Production of phosphatie (P) . . . , 0347 

and L. F resen in.-. Lime; Behaviour of in soils .. .. b301 

and ii. Kahn. Carbon dioxide in air over unmanureel soil and soil 

treated with stable manure ; Content of .. .. B30f» 

Leiigcr-dortf, P. .1. Tunnel kilns ; Gas-flroe.1 — - (P) .. .. 

Leugeisdorff uml Co., Runzlauer We-rke. Distillation of coal; 

Heating of gases employed in continuous processes, cs- 

peelully in the (P) n409 

nher, V. Hydrocarbons ; Separation of saturated and unsatu- 
rated , dissolving substances, and removing coatings 

from boeiies (P) . . . . . . \ p47 

and D. P. Smith. Selenium ; Distillation method of separating 

— from tellurium b853 

„ Lennox Chemical Co. See Miller, M. J*. . . , . . . b746 

Lenoble, E. White load in hard scales ; Manufacture of . . b62 

Lentz, A. C. See Schwarz, A. .. .. .. .. .. b655 

Lentz, H. Barium oxide and the like ; Production of intimate 

mixtures of with carbon deposited from methane at 

high temperatures (P) , nl83 

Lenz, (’. s. and G. E. Jupp. Separators for mixtures of Hulds of 

different densities (P) . . . . . . . . . . . . p42* 

Leo, H. M. See Leo, H. T. ,. .. .. .. .. .. br»27 
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Leonhardt, W. Glue or the like ; Preparation of sizing (P) . . b920 

Leopold, G. H.. and W. J. de Mooy. Butter fat and coconut- oil 

in fat mixtures ; Determination of B222 

Leopold, R. See Melster, Lucius, und BrQnihg B449 

Le Petit, C. .T. M. M., and others. Hides, skins and the like ; Treat- 
ment. of (P) b644 

Lepetit, It. Bates ; Valuation of enzymic B481 

l^epkovsky, S. See Tottlngham, W. E. , B319 

Leprevost, L. Arid-proof alloys . . B750 

T.epslus, B. Acetylene dissolved In acetone ; Storage of (P) . . b502 

IiCpslus, K. Fuel (P) B818 

Lequeux, 0. Coal, ores, or the like; Separation of granular 

material such as (P) b890* 

Leroux, A. M. F. Aluminium ; Utilisation of old metals containing 

(P) 11475 

Leseaur, L. See Desgrez, A. . . . . . . . . . . . . 11763 

Leslie, E. H., and J. C. Geniosse. Lubricating oils ; Specific heats 

of — — B624 

Lesue 11 r, H. E. Sugar ; Covering with evaporator syrup in manu- 
facture of white . . . . , . . . . . . . B270 

| Leu, C. Viscosity of mineral lubricating oils B586 

Lcuchs, G. See Eiseiiwerk-Ges. Maximillanshlittc . . . . . . B485 

Leuller, M. A. Chlorine or bromine derivatives ; Aromatic 

obtained by the aid of mixtures of hydrogen peroxide and 
the corresponding halogen acids .. .. .. .. B1007 

Levaltier, H. Floury, P. . . . . . . . . . . . . B318 

j Lcveuc, P. A. Adenine hcxoslde from yeast- . . . . . . . . B585 

a-Maunosc ; Preparation of B68, B437 

and M. Muhlfeld. Vitamins ; Identity or non-identity of anti- 
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and I. P. Rolf. Lecithins; Synthetic-™— B88S 

and K. A. Taylor. Fatty acids; Synthesis of normal from 

stearic add to hoxacosanic acid . . . . . . . . B505 
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species . . . . . . . . . . . . . . . . B883 

Nucleosidases. Purification of the enzyme B883 

and others. Lignoceric acid B83K 

Nucleosidases. General properties ., .. .. .. 1*883 

Lever Bros., Ltd., und It. Thomas. Hvclrogcnallon of oils and fats 

(1») ,* B140 

See Moseley, L. H n23, n62 

See Townsend, C. 8. . . , . . . . . . . . . Ul02ti 

Lcverhulme, Viscount. Science, religion and workshop. Second 

Messel memorial lecture . . . . . . . . . . 242T 

Levi, T. G. See Brunl, G. nil 3 

Levin, C. See ltowe, F. M. . . . . . . B704 

Levin, I. H. Electrode for cells for gc-m-ratlon of hydrogen and 

oxygen ( P) 1*341 

* Electrolytic cell (P) B838 

Electrolytic coll for generating oxygen and hydrogen (P) . . b138 

Levine, I. See Adams, H. 1*109 

Levine, M. Creamery waste ; Purification of by means of 

activated sludge . . . . . . . . B201 

j and C. iS. Linton. Bacteria ; Differentiation of human and soil 

strains of the aerogenes j^ctlon of the colon group of - — B613 

Levinstein, II. Annual Meeting proceedings 227T 

Levoz, T. Cupola furnaces (p) .. B20 

Levy, L. A. Cellulose acetate : Manufacture of — —(l*) .. .. Bl>0 7 

Filaments; Production of artificial (P) .. .. .. B70(> 

Levy, M. See Tonisso, H. .. .. .. .. .. B202, B900 

Levy, 8. 1., and It. Defiles. Turpentine ; Action of on iron . . BIOS 

Lewcock»XV., and others. Sulphur dyestuffs ; Manufacture of 

noin iudophenols derived from earbazole (P) . . . . b329 

Lewis, 0. C., and Columbian Carbon Co. Carbon black : Production 

j of (l*) B1020 

Lewis, G. P. Hydrocarbon oils ; Molecular conversion of and 

the separation of resulting products (P) .. .. .. B460 

See Davidson, T. M. B809 

Lewis, H. K. Anthracene ; Determination of in nnthraqulnoue B1007 

and 8. Shaffer. Anthraquinonc ; Decomposition of by heat B667 

and others. Methylations. Hydrolysis of dimethyl sulphate . . B800 

Lewis, .1. Fish offal; Preparing for cattle food and poultry 

! foods (P) B572 

| Foods for poultry and animals from waste and condemned foods 

and the like ; Manufacture of (P) . . . . . . u!49 

Lewis, 8. J. Cellulose and its derivatives; Quantitative deter- 
mination of fluorescent powers (spectrotiuorescometry) 

of b248, b414 

Lewis, W. K., and others. Gases; Process of separating (P) B621 

Leybold, W. Iron ; Solution of Yy carbonic acid. Corrosion 

of wet gas-meters . . . . B471 

Lcysieffer, G. Celluloso derivatives ; Kenderiug non-inflam- 
mable (P) B52 

Leyson, L. T. See Talnton. U. C B880 

Libboy Glass Co. Glass; Melting (V) n748 

Libby, G. N. Sulphide ores ; Treatment of with nitrates (P) B914 

Llditcneckcr, K. Electrical conductivity of artificial and natural 

aggregates B794 
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Llchtentliaelor, F. E. Acetic acid ; Concentration of (P) b671 

Alcohol-ether mixtures ; Process for manufacturing for 

uso as motor fuel (P) b41 1* 

LJde, M. J. Dryer; Waste heat (P) . ' b qqq 

Lidstone, F. M, Viscosimeter; Mercurial compensated for 

dens,fc y 8 7T, 1)404 

Lieb. H., and D. Schwarzl.* Elemlc acid from Manila elemi resin . u95‘> 

and 0. Wiufcersteiner. Phosphorus and arsenic; Micro-deter- 
mination of in organic substances 8970 

Lichen. F. Nitration of proteins Bflll, noil 

IJebert, F. Chlorides; Potontlomctric determination of 

in presence of colloids 1,404 

Hydrogen-Ion concentration ; Direct-reading potentio- 
meter for determination of 

Llebhardt, E. See Dan, F l{8 04 

J.iebknecht, 0., and RoostiJcr aud Hasslacher Chemical Co. Hydro- 
cyanic add and alkali nitrates ; Production of (n B 558 

Hydrocyanic add ; Method for producing (P) .. b38()*, B 033* 

Llebmann, J5. Distillation of tars and oils (?) . . . . ^401 

Llcbrelrh. E. Chlorates; Use of chromium-plated cathodes 

in electrolytic preparation of . . , . , . b 7 h(i 

Chromium plating ; Electrolytic bG36 

and W, Wiederholt. Passivity and cathodic overvoltage: 

Phenomena of . . . . . . . . 1,790 

Webster. A. See Frankd. 8. .. .. . . . . _ 7,349 

Llehr, O. See Hasclhoff, E. . . . . . . , . . . . bqqq 

Lier, If. See Karrer, E. . . . . . . . . . . , ^ 1,887 

Licse, H. Specific gravity of gases; Apparatus for determining 

the (P) ' UC90 

Lit he, W., and B. Mendel. Disinfectants ; Testing . Im- 

portance of bacterial surface in researches on chemical 
disinfectants . . . . . . . . . . , , , , 8311 

Liesegang, It. E. Jilaue fixe. Sedimentation of barium sulphate nl02 

Lietz. V. Nickel catalyst ; Preparation of and Its reduction- 

catalytic activity 8705 

Lignite Coal and By-Products Corp. See Holzwarth, TT. .. n501 

Lilienfeld. L. Carbohydrates having the empirical formula 
nfC'HtoOO, f.g. t cellulose, their conversion products 

and derivatives; Production of others of .. ,. 5374* 

Cellulose derivatives; Manufacture of (P) .. ’ . nil 

Cellulose ether compound ; Insoluble (P) .. ** b784* 

Cellulose ethers ; Manufacture of - — (P) .. B51.B784* bOS 8 

Cellulose solutions and process for their production (P) .. ’b977 

Ethers of ccllulosio bodies ; Process of making highly etheri- 

fi<*d (P) .. .. 8291* 

and If. .lahodfl. Zinc sulphide for fluorescent screens for 

X-rnys (P) 8908 

Lilleshnll. Co., Ltd., and C. A. Bishop. Centrifugal filter or 

separator (1») ju(i"*T, b072 

Lillie, S. M. Evaporating apparatus (P) D 40 

Lilljeqvist, G. See Zctzsehe, F. . . . . b224 

Lilly and Co., The Eli. See Shonie. H. A. B890 

Limbcrger, A. See Klein, (3. .. .. .. .. .. 8189 

Linek. G.. and H. Jung. Gypsum; Dehydration and rehydration • 
of - — . . . . . . . . . . . . 8870 

See Pulfrich, H. . . . . . . . . . 1,337, 

See Schott, G , ‘ 8422 

hind, S. C. See Moore, It. B 8620* 

Linda nor. A. C., and G. M. Hunt. Glue; Water-resistant 

<P) 

Linde Air Products Co. See Haynes, P#E, U1030 

Lludemann, If. Carbazole ; Chemistry of .. .. .. U307 

Llndemann, L. Phosphor-bronzes; Rapid determination of 

phosphorus In — — D872 

Linden. L. Liquids and solids of different densities ; Mechanical 

separation of (P) b 01)8 

Sewage sludge and soils of any nature ; Apparatus for 

drying aud destroying by their own combustion (P) d845 

Lindenberg, Gloekenstahlwerko A.-G. vorrn. It. Steel without 

nickel ; Special ■ (P) n678 

Lmdcnberger, H. See Starmann, G. H 8793 

Linden meyer, F. See Clavel, A., Fftrberci- und Appretur-Ges. vorm. n594 

Llnderstrom-Lang, K. See SOrensen, S. P. L jj851 

Lindfors, K. K. Sugar factory products ; Surface tension of — 8802 I 

Lindgren, H. 0„ and Dc Laval Separator Co. Liquids : Pre- 
venting one of two centrifugaliy separated from con- 
taminating the other (P) n498* ' 

Lindhard, P. S,, and F. L. Hmtdth <fc Co, Botary cooler for 

cement clinker etc. (P) 8789 

Llndingcr, F. See Moser, L. . . . . . . . . ’ / ,,77, 

Linduer, F. See Badische Anllin- und Sodafabr. . . 8320 

Lindner, K., and J. Zlckermann. Higher alcohols, especially hydro- 

generated phenols ; Determination of In presence of 

some organic solvents, especially hydronaphthulenes . . b768 

Lindsay, S., and G. Donaldson. Paper pulp ; Itefining or beating 

enginofor <P).. ... .... . b9X« 

Lindsay, W. Jlefuso destructor furnaces (P) 8196' 

Lindsay, TV . G., and Celluloid Co. Cellulose compositions (P) .. b553 

Pyroxylin, and method of making it (P) 81009 

l-ing, A. R., aud D. R. Nanji. Starch ; Treatment of for the 

production of maltoso and other substances (?) .. 8992 

and others. Starch ; Determination of In barley and 

wheat 

see Patou, f. 3 ;; ;; ;; ;; 


Liugg, B. See Obcrhotfer, P 89^7, 

Linguet, A^ ^ 1 hermal balance of steam boilers; Considerations 
Linhardt, K. See Neuberg. C. 

LJnk, K. P and E. R. SdnUz. Nitrogenous constituents of 

plant tissue ; Effects of method of desiccation on 

Linko, G. Steel ; Raphl determination of carbon in bv 

measurement of electrical resistance .. .. .. 

L,, ‘ k<>r ’ ^ J’oajy Manufacture of high-quality fuel from raw 

Linkincyer, R. Thread ; Preparation of from 

concentrated 

solutions of viscose (P) 

Llnley, J. A. Beef; Treatment and storage of (P) 

Meat; Treatment and storage of (P) .. .. ’’ 

Linnmunn, G. Hydrocarbons : Obtaining valuable - -- from 

material of inferior value (P) 

Linton, C. S. See Levine, M ’ ’’ 

Linton, E. (),, and Linton Gasoline Process Co. Hydrocarbon 

oils ; Continuous method of cracking (?) , . 

Linton Gasoline Process Co. See Linton, E. O. 

Liuville, O. P., and American .Smelting and Refining Co. Arsenates • 

Production of from spelss (P) 

Tin ; Electrolytic (P) 

Lipmnn, C. B., and ,f. 1C. Taylor. Plants ; Do green have the 

power of fixiug elementary nitrogen from the atmosphere? BfUiO 

and M. E. Wank. Peat; Availability of nitrogen in .. 81022 

Lipumn, J. G. Sulphofylng bacteria ; Production of (P) ju!8.*» 

Sulphur ; Value of in soil improvement and rrop pro- 
duction - 

^ u lph^r*oxidislng orgauisms and method of producing them 

ami A. W. Blair. Nitrogen in soils’ and fertilisers; Utilisation 

of as affected by lime 

Llppert, A. Filter (r) 

Lisiovici- Dragancscu, A. Hydrogen peroxide : Relations between 

stabilisation of and the surface tension 

/.issuer, A. Basic magnesium hypochlorite 

Little, A. 1)., Inc. ,SVt> Stevens. ,J 

Little, G. M., and Westinghouse Electric and Manuf. Co. Electric 
furnaces; Means for producing a sooty vapour in - ■- 

Electric resistance furnace (P) .. 

Litller, 0. W. .See Marquard, F. E. 

Littleton, J. T., jun., and Corning Class Works. Glass articles ; 

Heat treatment of (P) 

Livens, F. If. .SVe Ruston ami Hornsby, Ltd. .. 

Livorseege, J. K„ aud H. H. liagnall. Boric add in milk etc. ; 

# Determination of . . . . . . , . . . 1,349 

Livshis, L. See WUzemaim, E. J 873, 8270 

Lloyd, A. See Potter, H. V. .. ,, .. 858 

Lloyd, D. J., and others. Hides and the like; Soaking liquors 

for dried (P) .. n9lo 

See Kaye, M 8954 

Lloyd, K., and others. Gases and liquids ; Apparatus for effecting 

intimate contact of (p) .. .. .. .. 8159 

IJoyd, G. F., and others. White lead ; Manufacture of — ■ — (P) 8987 
Lloyd, H. D., and others. Electrodes for welding uud like pur- 
poses (P) .. .. .. . . .. .. .. 8582 

Lloyd. H. G., and G. St. Barbe. Briquettes ; Manufacture of coal 

and other — — (P) Bind* 

Lloyd, .r. U. See Sando, C. E. .. 8288 

Lloyd, R. L., ami Dwigiit and Lloyd Sintering Co. Sintering 

machine (1*) .. 8222, 81018 

Lloyd, T. H. Glue and gelatin manufacture; Method of hydro- 
lysis In (P) ‘ .. 8841 

Lobley. A. <3. Aluminium: Non- metallic inclusions in metals, 

with special reference to . . . . . . . . 8473 

Locher, E. See Wilke- Durfurt, E. . . .. .. M . . 8892 

Lochhead. A. G. Soil: Microbiological studies of frozen -™ — .. 81021 
Lochheau, ,f. S. See Keiuolinu, R. B. .. .. . . 8338, 8870* 

Lochte, II. L. Methyl ethyl ketone : Ihirifleation of by 

sodium iodide . . . . . . . . . . /. b 92 .'» 

Locke, F. M. Glass (P) .. . .. .. .. .. ul013 

Loekemnnn, (/., and W. Ulrich. Disinfectant action of some 

tetralin derivatives . . . . . . . . . . . . 8442 

Locomotive Firebox Co. Thermic siphons for fire-boxes of steam 

boilers; Electrolytic munutactnre of (P) .. n470* 

Lodemaun, A. Protecting bodies affected by heat, by means 

of substances which undergo chemical change' (?) .. Jilin 

Lob, A. Glue : Preparation of grease aud from bones (?) 8529 

Loebenstcln, F. Casein ;• Flocculation of .. .. .. 801 0 

Loebcr, G. W. Carbon and soot : Composition for removing 

(P) 8003 

Ldffler, S. See Internationale Bergin-Cie. voor Olie- en Kolen- 

Chemie 8057 

Lofman, N. See Htiggluml. E 8251 

Ltipmann, B. See Gos*fUr KolUcnteehnik 890!) 

Loeschc, E. C. Cement materials prepared in the wet way ; 

Method for operating sluift kilns with raw (P) *. . 8749 

Loevcnhart, A. S. See Schmitz, H. L. . . . . . . . . 8990 
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Ldvgrcn, 8. Ammonium salts; Vohimcti-lc determination of 

LOw, W. See MUlIer, E *847 

Locwe, lb Artificial silk; Spinning of (P) »742 

See Uayerische Stickstoff A.-G. . . • . . . ■ • B323 

Loewe, H. See Bergmann, M *978 

Loewe, S. Amlnoalkyl derivatives of quinoline ; Preparation 

of (P) B448 

Lflwcnstein, L. Alkaline-earth sulphides ; Production of (P) B9c> 

Loewenstein, Karl Prinz du. Coal, lignite, shale, or other bitu- 
minous materials ; Apparatus for coking (P) . . b8& 

Lofton, It. papers; Measure of colour characteristics of 

white B378 

Loftus, F. H. Furnaces ; Open-hearth (P) . . . . < • B717 

Logan, L. Sulphuric acid ; Means for controlling proceases of 

production, e.g., manufacture of (P) .. .. BIB 

Loke, J. .1. Furnace linings, crucibles and the like (P) .. .. *295 

Lomax*, E. L. See V. L. Oil Processes, Ltd. . . . . 1*770, BlOOfi 

Lombaers, H. ('. E. See Industrie- en Handel Maatschapplj 

“ Hag " B962 

Lombard, 8.. .See Karl, A. .. .• .. «• •• •• Bl5 

Lombard, T., and Durand et Iluguenin 8. A. Dyestuffs; Mordant 

and process of making them (P) .. •• •• B741* 

Lombard, V. E. Combustion ; Treating products of (P) . . *025 

Lombardi, L. Electric furnaces, particularly for I he melting and 

treatment of composite metals and ulloys (P) . . . . H622 

Lommcl, W., and It. Engclhardt, Silver as catalyst for absorption 

of ethylene by sulphuric acid B536 

Londbcrg, G. See Herzog, it. O. .. .. .. .. B2B0, u414 

Longincscu, G. 0., and 0. Chabovski. Sodium and potassium; 

Detection of - — by a wet method . . . . . . . . B317 

Longworth, F. .1. Copper concentrates; Smelting in a con- 
verter B948 

Lonatein, I. See Green, H. H. .. .. .. .. •• •• B4U0 

Loomis, C. C., and H. E. Stump. Rubber goods; Manufacture of 

from latex (P) B1920 

Loomis, E. G., and E. 1. du Pout de Nemours and Co. Camphor; 

Purifying -(I 1 ) *492 

Loomis, N. E., and Standard Development Co. Gasoline ; Recovery 

of (P) B62fi 

Nrc Clark, E. M B16B 

Looser, J. See lthenania Yerem ('hem. Fabr. A.-G. . . . . B747 

Loosli, A. See North. , W B400 

See /etsehe, F. . . . . . . . . . . . . . . B224 

Lord, E. C. E. Soils; Process for determining the dye adsorption 

of — (P) *1023 

Lord, G. S. Yarn ; Apparatus for treating hanks of with 

liquids (P) *594* 

Lord, S. S. Sizing, dyeing, bleaching, washing, scouring, and 
mordanting machines for hanks, also applicable to mer- 
cerising (P) Bl 4 

Yarn ; Dyeing, washing, scouring, bleaching, or impregnating 

skeins or hanks of (P) B827 

Lorenz, A. Bleaching powder solutions; Apparatus for electro- 
lytic decomposition of -■ — (P) . . . . . . . . B747 

Lorenz, L. See Manchot, W. .. .. .. . . *744 

Lorenz, It. Gases or vapours ; Recovering constituents of mixtures 

of by adsorption (P) .. .. .. .. .. *930 

and E. Bergheimer. Silver chloride ; Solubility of and 

titration of silver by Gay-Lussac’s method .. .. .. *893 

and E. Wiedbrauek. Wood charcoal ; Reversal during adsorp- 
tion of carbon dioxide and hydrogen by .. .. BBOB 

See Plauson’s Forsehungslnst. G.m.b.H. .. .. *826 

See Wisliecmis, II BflOfl 

Lorenz, V. See Eller, W. B450 

Loriette, P. Alcohol; Dehydrating (P) .. .. .. .. B308 

Fuel mixtures ; Production of liquid containing alcohol 

(P) B85 


Lorinser, P. See Lifers. H. . . . . . . . . . . . . 1)306 | 

Lormund, C. See Francois, M. . . . . . . . . . . BH>2, l«964 | 

Losana, L. S*e Montcmartini, C. *130, *866, *866 j 

Lottermoser, A. Starch Iodide B271 : 

and F. Friedrich. Aluminium oxide gel and sol BB10 | 

Louder, E. A., end others. Alcohol, ether, and water ; Vapour 

pressuro curves for systems containing . . . . *925 

Lough, G. A. Drying apparatus (P) B999, B999 


Low*, A. M., and Low Engineering Co. Mixing apparatus (P) . . b 42* j 

Low, L. W. Tar or the like ; Manufacture of emulsions or solutions 

of (P) B900 | 


Low Engineering Co. See Low, A. M. *42* 

Lowe, G. M. See Farrow, F. D. .. ..^ BB0 

Lowe, H. Spirits ; Rate of loss of strength of kept exposed 

to the air 1)348 

Lowe, H. M. Ammonium sulphate saturator ; Physical conditions 

In the b660 

Lowell Bleachery. See Kiernan, P. W. B46B 

Lowenatein und Co. See Deussing, P. H870* 

Lowry, H. H. Charcoals ; Relation between hydrogen content of 

and some other properties B4B7 

and S. O. Morgan. Charcoals ; ltato of oxidation of certain — - B4B7 


B190, 


Alteration in methods 


Lowy, A. See Dunbrook, R. F. 

See Tesh, K. S. 

See Wood, A. 

Lubarskl, 8. I. Turi>entine and products obtained from It 

Lucas, G. H. W. Bios ; Fractionation of and comparison of 

bios with vitamins B and 0 

Lucas, 0. D., and V. L. Oil Processes, Ltd. Catalytic bodies; 

Preparation of (P) 

See Vickers, Ltd _ • • 

See V. L. Oil Processes, Ltd. . . *238, b366, b5o0, b7< 

B770, 

Luce, E. Acetone ; Production of by net Ion of potassium 

acetate on acetic anhydride B114, 

Bismuth oxynitrato ; Analysis of 

Lucius Trust. See Dougherty, E. E 

Luck, ,T. M. Caseinogen ; Amide nitrogen of . . 

Luekenbach, R., and Luckenbach r roe esses, Die, Ore concern 
tratlng flotation process (P) 

Ores ; Concentration of — - (P) . . 

Luckenbach Processes, luc. Ores; Concentration of by 

flotation (P) 

See Luckenbach, It 

Luckow, C. Lead chromates (chrome yellow, chrome orange, and 
chrome red) ; Simultaneous production of — — In one 
operation by electrolysis (P) 

Ludewig, S. See Borgmann, M. 

Ludlum Steel Co. See Armstrong, P. A. 1- 

See Smith. W. H 

Lfldeeke, K. See Connstein, W. 

Lttdemann, O. See Ott, E 

Liidy, F., jun. See Tschlrch, A. 

Lilhrig, H. Water and sewage analysis 

Lflhrs, O. See Zellstoff-fubrik Waldhof 

Liming, O. Herrings; Bloaching of pickled with hydrogen 

peroxide . . 

Liippo- Cramer. Colloid chemistry and photography. Developing 
with ammonia 

Photographic fog ; I patent .. .. •• •• •• 

Photography ; Colloid chemistry and Adsorption 

replacement and the latent image 

Liiers, H. Beer ; Combination of carbon dioxide in - — ■ . . 

Malting ; Carbon dioxide rest method of - - — 

and F. Albrecht. Anti-amylase 

and P. Lorinser. Malt amylase; Inactivation of by heat 

and radiation 

and F. Ottensooscr. Yeast albumin as antigen 

and A. Sclimal. Barley ; Formation of alcohol in germinating 

under aerobic and anaerobic conditions 

and M. Slegcrt. Oats ; Proteins of 

Liittin, K., and J. It. Gclgy A.-G. Dye solid Ion ; Process for 

making and utilising (P) 

See Geigy, J. It 

Lilt trill gliuus, A. See Badisehe Anilin- und Soda-Fabr. 

Iwiff , B. D. \V., and North British Rubber Co., Ltd. Rubber ; 
Production of decorative or other effects in vulcanised 

(P) 

Luff, G. Bismuth; Determination and separation of bv 

methods based on hydrolysis 

Luft, 8. Food products ; Manufacture of (!’).. 

Luftschitz, If. Cement; Preparation of from lignite ash 

containing gypsum (P) .* 

Luhrman, A. If. Storage-battery separators; Process for pre- 
paring wooden (P) 

Lukas, J. Caffeine in coffee ; Determination of 


BAOK 

B444 


B1002 

B640 


*737* 

B899 

9, 

B1OO0 

B446 

B1012 

*63 

*725 

B21 


BlOO 
, B222 


J)26B 

BH48 

*037 

B949 

B950* 

B276 

B103 

1)6 B 2 
1*251 


n927 

*234 


B78 

B348 

*347 

HUBS 


*300 

*H43 


1)648 

1*308 

*332* 
J)l 4 
11537 


B318 

1)71 


1)9 IB 
1)489 


Lumb, n. See Dempster, U., and Sons, Ltd. . . . . . . B2H7 < 

Lunila, C. Fertilisers; Determination of availability of various 

R4S4 

Lumifere, A. Lactic fermentation ; Irregularities of in presence 

of certain antiseptics . . . . . . . . . . lit 93 

Lactic, fermentation ; Regularity of .. .. .. B992 

Lactic fermentation; Study of and the properties of 

bacteria n227 

Lactic fermentation ; Variability of B532 

and F. Perrin. Hypnotics ; Chemical functions of , especially 

hydantoin derivatives . . . . .1 *840 

and others. Photographic images ; Cause of the staining of the 

white in the sulphiding of silver and means for its 

elimination . . . . . . . . . . r231 

Photographic images ; Direct sulphiding of silver by 

. means of “ liver of sulphur ” '. *234 

Photographic papers; Time required tor fixing development 

Photographic, piatca ; Fixing of . Limit of use of fixing 

baths *690 

Selenium toiling of print-out papers U4B1 

.See Lumifere, L. *579 

Lumi&rc, L., and others. Development of the latent image after 

fixing bB79 

Latent photographic image . . . . . . , , b73'- 

See Luml&re, A. .. U234, *234, B461, B538, B093, B732 

Lumsden, D. See Mackenzie, It. W. R. nyOB 

Lumsden, J. Peat dryer (P) u74o 

Lund, Jf., and others. Fatty acids; Treatment of non-saturnted 

organic (P) u3Ui 

8oap ; Powdered and method of making it (P) ! ! . . nf.o > 


NAME INDEX. 
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Lund, W. Alkali salts of higher fatty adds ; Production of - — 

(P) B520 

Lund, Y. See Greaves, J. E b345 

Lundegardh, H. Wheat; Antagonism of hydrogen ions and neutral 
salt ions in their action on the germination and growth 

of B089 

Lundell, G. E. P. Manganese ; Interference of cobalt In the bis- 

muthate method for determination of * b37 

and H. B. Knowles. Reductor ; Use of cool solutions in the 

Jones b771 

Titanium ; Determination of by reduction with zinc and 

titration with permanganate b38 

LumiGn, H. L. R. See Thorssell, C. T. n422* 

Lundgaard, J, See Automatic Refrigerating Co b931 

Lundln, C. Gas ; Apparatus for producing (I*) . . b501 

Gas ; Method of producing (P) B409 

Lundln, H. Yeast ; Influence of oxygen on assimilatory anti dis- 

slmilatory activity of . Behaviour of addod alcohol 

in a yeast suspension .. nl09 

Yeast ; Influence of oxygen on assimilatory and dissimilntory 

activity of . Behaviour of certain organic acids . . nl09 

Lunn, R. W. Rubber ; Significance of “ slope ” of . . b480 

Lupton, H. P. Naphthalene in coal gas . . . . , . . . u207 

Lurie, ,1. See Gumoy, M. P u39 

Lush, E. .1. Hydrogenation; Kinetics of .. r>3T, b952 

See Bolton, 35. It n224* 

See Technical Research Works, Ltd. H916 

Luther, R., and K. von Holloben. Colour images ; l*rcparatlou of 

direct and reversed (P) b813 

Lutri, C. See Palazzo, F. C Bf>36 

Luty, D. See Goldschmidt, T., A.-O U339 

Lutz, G. Nitrogen oxides ; Production of from the air by the 

arc process (P) n294 

Lutze, H. ScsFranz, A. B581 


Lux, H. Photometers (P) u772* 

Luy, P. See Danckwortt, P. W. n091 

Lynch, D. F. J. See Haller, H. L B367 

Lvndon, L. Pyroxylin ; l’orous, acid-resisting diaphragm from 

(P) POO 

Lynn, E. V., and H. A. Shoemaker. Diethyl sulphate : Laboratory 

preparation of ’ nr»36 

Ly on . A . J . See Daniels, S b792 

See Dix, E. H., Jun U872 

Lyon, C. J. Phosphates ; Effect of on respiration of plants .. b269 

Lyon, G. Wood ; Artificial seasoning of and apparatus therefor 

(P) B58, B749 

Lysaght, D. C. See Lysaght, J., Ltd b20 

Lysnght, J., Ltd., and D. C. Lysaght. Galvanised iron or steel ; 

Manufacture of (P) n20 


M 


Maag, E. See Blakkolb, T Ii675, U943 

Maas, H. See Jthcnania Verein Chem. Fabr. A.-G., Zweigniederlass- 

ung Mannheim n294 

Maass, 0., and P. G. lliebert. Hydrogen peroxide ; 1 Properties of 

pure—--. Action of the halog^ps and halogen hydrides .. n378 

Mnbce, C. R. See Burt, G. W b!90 

Mabee, M. C. Milk ; Machine for treating - — (P) »490 

fuber Patents Corp. See Burt, G. W b490 

[abery, C. F. Petroleum hydrocarbons ; Combustion of . . n857 

Petroleum hydrocarbons ; Solubility of b857 

Petroleum; Lubricant and asphaltic hydrocarbons In -- b!20 

IcAdams, W. H., and J. C. Morrell, Latent heats of vaporisation of 

liquids at high pressures ; Determination of . . . . n029 

See Morrell, J. 0 n929 

IcAfee, A. M., and Gulf Refining Co. Aluminium chloride ; Distilla- 
tion of oils with (P) ulfiG, U779 

Hydrocarbons ; Manufacture of lower boiling hydrocarbons 

from higher boiling (P) u8. r > 

Oils ; Process of converting — - — (P) u327 

leAllister, D. E., and E. I. du Pont de Nemours and Co. Azo-lake 

colour (P) BlO 

(cAlpine, U. L. Calorimeters (P) b854 

lacara, T. See Hinton, C. L M89 

foArthur, W. Oil sand; Treating (P) b821 

fcBaiu, J.W. See lifting, M. E. b755 

[ftebeth, C. See Dunlop Rubber Co., Ltd Bf>67* 

LeBlaln, J. Ozone ; Electrical apparatus for generating (P) 

Bf>24, B795 

IcBrlde, E. W, .See Ardagh, E. G. R B1029 

[cBride, W. J. See Rlgg, G B2S9 

fcBurncy, D. See France, W. G B391 

IcCabe, W. L., and C. S. Robinson. Evaporator scale formation . . B541 

[cCaffery, R. 8. Iron ; Bessemerialng (P) B180 

[cCarty, C. L., and others. FUter(P) BlOOO 

[cCauley, J. H, See Coffin, E. F , . . . B&62 

IcCay, L. W. Light filter for use in detection of potassium * . . . B156 


McClellan, J. E, See Ardagh, E. G. R . . . . . . B1020 

McClellan, J. L. See Marshall, TJ. C .. . . nl009 

McClelland, N. E. Solid Impurities and scum : Apparatus for re- 
moving from steam and other boilers, evaporators. 

clarifiers, and similar apparatus ( P) n81 6* 

McClelland, W. Camel hump fat ; Acids of . . . . 104T, B062 

McClendon, J. F. Iodine; Determination of - - in food, drink, 

and excreta b680 

and 0. 8. Rask. Iodine In large samples of foodstuff* ; Determina- 
tion of b612 

McClure, G. M. See Scott, R. I). U 572 

McCollum, E. D., and F. Daniels. Nitrogen fixation : Experiments 

on arc process for n53 

McCollum, E. V. See Shipley, )\ (1 n444. n444 

McCollum, R. See Donaldson, R. N b899 

McConnell, E. B. See Rhodes, F. If H120 

McConnell, H, K., and Tobocco-By-Products a ml Chemical Corp. 

Dust Insecticide ( P) n09r> 

McConnell, J. R. Filtering materiuls ; Revivifying — — (P). . . . nlfln 

McCool, M. M., and A. G. Weldeniatm, Soil profiles ; Organic — ■ — . . »988 

and L. C. Whecting. Soils : Influence of removal of colloids 011 

some properties of it9MK 

McCullough, E. W., and others. Ores; Flotation of (P) UK hi 

McCullough, J. C., and O. M. Rcitf. Caw-hardening ; Prevention of 

by copper plating B03f> 

McDavid, J. W. Finning sulphuric add ; Vapour pressures of — — , 
and their application to the problem of the absorption of 
sulphur trioxide . . . . . . . . &7T, 1129 1 

MftcDormott, J. B,, and D. A. McLaren. Bricks, blocks, slabs, and 

the like ; Manufacture of porous (P) i$67(J 

MacDonald, J. See Irvine, J. C. n.Vll 

McDonnell, C. C., and E. .1. Noa Ion. Soup-nicotine preparations; 

Deterioration of »H03 

McEachron, K. B., and Trustees for Punluo University. Ozone or 

nitrogen oxides ; Production of (P) H7U 

McElroy, K. P., and Gulf llefiniug Co. Condensation; Process of 

and apparatus for (P) ulOO 

McEntire, F. W. Centrifugal separator (P) .. n239 

McKwen, 8. Distillation ; Method of and apparatus for carbonisation 

or destructive (P) 106(5* 

MucKwen, 8. R. Arsenical therapeutic preparations ; Manufacture 

Of (P) JJ966 

McGann Manuf. Co., Inc. See Kuritz. W. J * . . H774 

Me.Gavaek, J. See Genera! Rubber Co. . . . . '* . . ns 40 

McGee, J. M. See Spoehr, II. A. n2C0 

MeGeorge, W. T. Phosphates; Influence of silica, lime, and soil 

reaction upon availability of in highly ferruginous soils b759 

Soil analysis ; Value of when limited to an intensive single 

cropping system b759 

Soil solution of Hawaiian soils ; Iron, aluminium, and manganese 

lu the n881 

McGlynn.W. See Welch, M. B. 1)758 

McGowan, .T. P., and A. Crichton. Cottonseed meal poisoning . . b430 

McGuinn, A. F. Dleyanodiamide and guanylurea ; Action of 

on plant, growth n760 

McGuire, J. A. Carbon black, lampblack, and other substances ; 

Manufacture of (P) Li7;>6 

Mach, F., and M. Fisehler. Cyanogen in wine ; Delation and deter- 
mination of small quantities of and examination of 

Mdslinger’s fining process b72’> 

and Jt. Herrmann. Formaldehyde ; Determination of in 

presence of acetone and acetaldehyde, and of formaldehyde 
and acetone in presence of one another .. .. 114 4(5 

and F. Sindlinger. Pyridine ; Determination of with allien- 

tungstic acid, especially in presence of nicotine . . . . b276 

MeHaffle, I. R. See Shipley, J.W 1)590, b634 

B651 
B146 
Hi 1(5 
nl3 j 

BIOS 
B802 

B719* 
b209 
1)704* 

B244 
1)245 


1)34.'). 

U27 

B34f. 

B106 

B66 

B134 

B32(> 

B587 


McHargue, J. S. Manganese ; Association of with vitamins 

Macheleidt, G. Beer ; Determination of carbonic arid In 

Pentosans ; Determination of . . 

Machin, J. 8. See Reedy, J. H. . . 

McHugh. P. M. Sugar ; Recovering from molasses obtained in 

• the manufacture of sugar from beets (P) 

and Dorr Co. Sugar ; Process of manufacturing (P) 

Macliwaino, A. W. Copra ; Preservation and preparation for trans- 
port and storage of — by compression in bulk (P) . . 

Mcfntlre, C. V. Retort furnace (P) 

Retort furnace for low-temperature carbonisation (P) 

and International Coal Products Corp. Coal ; Treating and 

manufacture of briquettes (P) 

Retort ; Furnace — — (P) 

Muclntire, W. H., and W, M. Shaw. Soil suspensions ; Effects of 
— — upon the solubility of the sulphate radical in the system 

Ca(0H),-CaS0 4 -H,0 

and others. Potassium of soils ; Supposed liberation of by 

calcic and magnesia additions \ 

Soil ; Reciprocal repression exerted by calcic and magnetic 

additions upon solubility of native materials in surface 

Soil and subsoil ; RAlcs of — * In calcium-magnesium Intercliange 

See Shaw, W. M 

McIntosh, A. M. Refractory investment, material (P) 

McIntosh, .T., and Diamond State Fibre Co. Carbon ; Process of 

making (P) 

Mclnturfl, E. W. See Diers, H. C 
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Mark, E.,jun. See Dumiun. M. L. . , .. nl4 

Mackny, H.N. Ores; Process for treating H|r— (P) ufll* 

Mackny, 1*. A . Lead sulphate ; Process for making (P) . . b333* 1 

McKerimie, J. See Vickers, Ltd. b283* 

McKee, R. If. benzoic acid ; Method of subliming (P) . . b377 1 

Electrolytic cell (P) ulOl 

Motor fuel (P) 1)026 

and C. M. Sails. Sulphury! chloride. Hydrolysis to sulphuric and 

hydrochloric acids H785 

Sulphuryl chloride. Principles of manufacture from liquid 

sulphur dioxide U378 

Mac Kenzie, A. A., and National Carbon ('o. Electric cell (P) . . n1018 

Mackenzie, M., and others. Distilling, aenihhing or fractionating 

eohimn (P) b360 

Mackenzie, It. W. R,, and others. Yarns and fabrics composed of I 

vegetable fibres ; Treatment of previous to bleaching 

(P) Ii005 

Mackenzie, W. A. Crop variation ; Studies in . Examination 

of yield of dressed grain from Hons field . . . . . . H882 

McKinney, J. W. Kcrogcn ; Constitution of n499 

Maclachian, A., and Maclachian It eduction ITocoss Co., Inc. Deodor- 
ising anparutus (P) .. .. .. .. u311* 

Sewage sludge. ; Process of treating (P) .. .. n231, B903* 

Waste organic matter ; Continuous reduction process for treating 

(P) nr.:u* 

Maclachian Keduction Process Co. See Maclachian, A. B231, u311*,' 

nf*34*, b«(53* 

Me Lachlan, T. See Evers. N. .. .. .. .. .. .. U802 

McLain, It. See lteilly, K. A b821 

McLare, .1. P. Worn components of machinery ; Itcpair of — by 

elect rode position . . . . . . n472 

McLaren, D. A. See MacDeruiott, J. IL .. .. .. .. n(57(5 

McLaren, G. See llallcr, J. G n237 

McLaughlin, G. l>., and G. K. Rockwell. Hide soaking; Bacicii- 

ology of heavy . . . . . . . . . . . . u737 

and E. It . Theis. Animal skin composition b799 

Calf skin soaking ; Chemistry of .. .. .. .. B042 

Goatskin soaking ; Chemistry of .. .. i»641 

McLaughlin, J. W., and others. Furnace retort (1*) n1004 

MacLcan, A. It. M. See Donald, J. It Ufll2 

McLean, 11. C. See Jotfe, J. S ii721, U881, b989 

MacLean, I. S.. and D. Hotfert. Yeast ; Carbohydrate and fat 

metabolism in .. .. .. .. ni92 

Mad cod, J. J. It. See Herring, 1* T n»(>3 

MeLlntoek, D. M. See Clark and Co., Ltd n4<5.'>* 

McMahon, CL F. Steel alloy material (P) nS74 

McMahon, .1. and J. A. Extraction of soluble constituents of ma- 
terials (P) niuo 

McMahon, J. A. .See McMahon, J n 1 (50 • 

MacMalion, J. H., and Mathieson Alkali Works, hie. Pleach solu- 
tions ; Preparation of (P) n:t:t2 

Bleaching powder solutions ; Manufacture of — — ( P) .. ui)f> 

McMcckln, T. L. See Koch, K. C. u834 

MacMillan, .f. It., and Electro Bleaching Ca* Co. Bleach liquor ; 

Making and apparatus therefor ( P) . . . . . . n332 

and Niagara Alkali Co. Electrode; Car hen — — (P) .. .. b524 1 

MacMullin, It. 15. See Taylor, M. C 1:334,11397* | 

MeMurtrlc, D. H. See Kidder, (LA Bl3 ! 

McMurtrey, ,f. E. See Allison, F. E n04« 

Macnaughtan, D. .1. Electro-deposited iron, nickel, cobalt, and 

copper; Hardness of .. .. .. .. .. n;,] 9 ; 

McNeil, C. P. Soda-liiue granules for gas masks ; Coating (P) . . n3f»l i 

McNlsh, A. Glass ; Means for delivering — - — - from a glass furnace 

(P) U598* ; 

McNutt, W. A., and Kitson Engineering Co. (London), Ltd. Refriger- 
ating apparatus (P) n543 | 

Macphcrson, II. See Sinnatt, F. 8 nllO 

MoQuaid, H. and It. C. Mitchell. Chlorine ; }»roccss and appar- 
atus for handling (P) .. .. .. .. U507 ; 

McQultty, R. A. See Nelson, Dale and Co., Ltd., G n919 

McRae, W. A. K. M. Bamboo and other fibres ; Treatment of -* 

for the exi rat lion of cellulose therefrom (P) .. . . BoOfl | 

Paper pulp ; Washing apparatus for the treatment of and 

for other purposes ( P) .. .. .. .. B415* ' 

Maori, V. Sodium carbonate in sodium bicarbonate : Detection of 

with phenolphthalcin . . . . 9940 

MoWillic, ,f. See Griffith, K. O. .. u93 j 

Madchmg W., and P. Siegert. Indigo; Product of the action of acid 

reducing agents on . . . . . . . . . , j»i>40 i 

Mades.lt. Enamel; Production of a non-chipping (P) . . !! n788 I 

Madsen, C. P. Nickel; Mechanically perfect electrolytic .. uf»20 

Maeder, H. See Merck, W. E. . . . . . . . . . . Bf>77 I 

See Willstiitter, K • .. " ,,73 ; 

Magness, J. It., and H. C. Diehl. Apples in storage ; J’hysiologicnl 

studies on ' , , ^397 

Magnetic Pigment Co. See Fireman, P. . . . , . . . . uijofl 

Magno Storage Battery Corp. See Meyer, S. M. U138 

Magnuson, G. F. See Ittaman, E. L b 374* 

Maguet, M. Slag; Reducing fused to granular farm (P) .. b749* : 

Mahicu, R. A. A. G. Producer plants ; Apparatus for treating gases 

discharged from and air fed to (P) . . .... b40 


£, PAUK 

Mahler, P. See Teeple, J. E B54(i 

Maicr, J. Metal articles ; Insulating substances for tho partial pro- 
tection of subjected to heat treatment (P) . . . . b874 

Muignon, F. Biochemical catalysts or enzymes; Constitution And 
mode of action of — — . Effect of electrolysis on enzymes 
of pancreatic juice and the amylase of germinated barley .. b227 

Muilhe, A. Animal wax ; Decoinpoeitlon of n719 

Chlorophyll; Decomposition of extracts containing b729 

Mains, G. H. Column stills ; Design of for distilling solutions of 

partly miscible liquids, e.g., furfural* water mixtures . . b 85.» 
Varnish- and paint-reinoving composition (P) . . . . . . b434 

and F. B. La Forge. Furfural from maize cobs ; Economic aspect 

of production of B443 

and F. B. Stieg. Smokeless j>owder of the nitrocellulose type ; 

Process for comminuting (P) B733 

See ]ja Forge, F. B B7U 

Maiss, P. See Rupp, E BG20 

Maitland, H. T., and Sun Oil Co. Add sludge from mineral lubri- 
cating oils; Apparatus for treating (P) B822 

Majirna, M. Iron and steel ; Deterioration of — — caused by occlu- 
sion of hydrogen . . . . . . . . . . . . . . u220 

Majima, R., and 8. Morio. .Tesaronitine ; So-culled . . . . B924 

and H. Suginome. Aconitine nnd pyrnronitine .. .. .. B923 

and others. Japacouitinc ; I somers of .. .. .. .. B923 

Major, J. L. Still (P) B584* 

Major, R.H. Potassium fluoride as a preservative for blood . . .. Bt514 

Makgill, R. H. See Haldane, J. S. B43 

Makrinoff, T. A. Bacterial soil fertilising preparations ; Experiments 

with — — • b34<5 

Bacterial soil preparation ; Is 11 possible to make a for non- 
legume crops ? . . . . . . . . . . . . B3K5 

Malet, G. See Briner, E. . . n;>09, B309 

Malfltano, (L, and M. Caloire. Starch ; Solubility and insolubility 

of b108 

Malinina, W. S. See Tytsriiinin, 15. G. . . . . . . . . B1003 

Malieis, O. O. Coke ; Cell structure of by-product . . . . u836 

Mallinckrodt , E., and Mnllinckrodt ('hcmieul Works. Ether ; Process 

for rendering air-free ( P) u926 

Mallinckrodt Chemical Works. See. Mnllinckrodt, E MI2G 

Mallmann. W. L., and 0. HemstTcet. Inhibitory substance from 

plants ; Isolation of an — — . . . . . . . . . . b1023 

Mallock, A. Iron and steel; Effects of temperature on properties 

of b220 

Iron and steel ; Hpodfle and latent heats of h912 

Malmy, M. See G limber t, L B173 

Maloney, M. .7. See Klspuss, J. H. Bt>90 

Malquori, (L Ozone : Electrolytic preparation of — with alter- 
nating current superimiKwed on dLrwt (rurrent . . . . B942 

Malvezin, P. Micro-analysis and its application in wine analysis .. b193 

and G. Bidart. Mustard oil as pn'sen'ative for wines etc. . . b227 

and J. C. Essnor. Ferric “ ensse ” of wines . . . . , . b1U23 

Malwin, V. *SVv lTuebner, J. .. .. .. .. .. b170 

Maneeau, E. Champagne musts ; Fractional ion of .. .. u227 

Mitnchot, W., and E. Bauer. Ozone in ilames H,'>95 

and b. Lorenz. Manganese and magnesium carbonates ; 'thermal 

dissociation of . . . . . . . , , . b744 

and F. Ohcrhauscr. Ammonia, sulphurous arid, hydrogen sul- 
phide, and chromates ; Bromometrio determination of — — - u*2.V2 
Bromometry in sultstitution for iodlmetry . . .. .. . . i<23($ 

Iodine value ; Bromometrio determination of Ihe — — . . . . b3(J4 

Iron ; Determination of — — ty means of jiermanganatc in the 

presence of hydrochloric arid bm.V2 

Ozone ; llromometric determination of . . . . . . B2U5 

and F. Steinhftuser. Pliosphorous and liyixqjhospiiorous acids ; 

Determination of - . . . . . . . . , . 9939 

Mandelbaum, M. R. See Bogcrt, M. T. b12(5 

See Gray, T. T. B8.'.7 

Manganese. Bronze and Brass Co. See Northover, R ni) 14* 

Mangels, C. E. Wheats ; Effect of storage on quality of common 

and durum B8H4 

Maniwa, H. Phyllodulcln. a sweet principle of the leaves of Hy- 
drangea Thnnbergii, Sid). 9729 

Mann, 0. A., and H. O. Halvorsen. 'tungsten ; Attempt to electro- 
plate on iron . . . . . . . . . . . . nl 79 

Mann, M. See. Carpzow, J. B n882 


Mann, M. 3)., jun., and 8. B. Hunt. Isopropyl alcohol; Purifying 

and deodorising (P) 

3 sopopyl ether ; Manufacture of ( P) 

and others. Isopropyl alcohol ; Purifying and deodorising — 

Mannich, 0. Digitalis extract ; Production of a highly concentrated, 

dry containing ihe total ghieoside content of digitalis 

leaves (P) ‘ 

0-Keto-bascs ; Preparation of — — (P) .. .. ‘ ‘ b402, 

Manning, A. B. Gelatin purified by flocculation in an electric field 
Properties of 


Manning, F. W., and Manning Refining Equipment Corp. Filtering, 
decolorising and similar purposes ; Treating materials for 

Fuller’s earth, bone char and the like ; Revivifying finely-divided 

Hydrocarbon oils ; Process for decolorising - — (P) ‘‘ 

Manning Refining Equipment Corp. See Manning, F. W. B42, 


bs9o 

U447 

nfilfi 

ur.7s 

B849 

B9:»r» 

B42 

B118 

B821 


B118, B8£l 



NAME INDEX. 


63 


PANE 

Manes, W. A., and E. I. du Pont 4*Xcinour» and Co. llluc sulphur 

dye (P) » 10 

Mansuri, Q. A. See Tammann, a 3*300 

Mantell.C. L. Tin; Electrolytic n472 

Manucllt, A. Manganese In rich alloys ; Determination of . . 1*500 

Manzow, S. ,T. See Bodlonow, W. M «B7 

Maaueune, L. Eheostearle acid ; Composition and constitution of 

nl 39 

Reducing sugars; Determination of by alkaline copper solu- 
tion 

Marais, O.F. See Tammann, 0. nAOO 

Marange. SeeEosset.H. 3*70 

Maranis, A. See H&rt.el, F. 3*571 

Marasco, M. Silver In photograplilc preparations ; Vohnnetrlc deter- 
mination of B9‘2R 

Viscosimeter ; Reliable plant 3*237 

Marburg, E. C. See Chem. Fabr. Oriesheim-Elektron . . . . Hi 6, 1*334 

Marburg Bros. See Schmidt, C. 3*424 

Mnrchadler and Goujon. Rice husks in wheat bran B844 

Marchal, G. Calcium sulphate ; Action of silica and alumina on — — n92 

Pyrites ; Decomposition of by heat u214 

Marchand, B. do C. Volyeaccim crass i pen, D. C. ; Colouring matter 

in - — — . , , . . . . . . . . . . . . . B861 

Soils ; Physical properties of Transvaal . , . . . . 1*482 

Marchant, A. G., and Marchant Bros., Ltd. Roller grinding mills ; 

Driving gear of (P) H384* 

Marchant Bros., Ltd. See Marchant, A. G. . . . . . . . . B584* 

March!, C. Glycerol ; Determination of in wine by the Zeisrl- 

Fauto method Hi 10 

MnrcJilctvski, L., and Z. Wlevzchowski. Vitamins H397 

Marcille, R. Olives; Preservation of for oil production .. HUMS 

Murconuet, G. Gas generators (P) B850 

Marcusson, J. Montan wax ; Behaviour of on dry distillation B102 

Montau wax : Formation of ceresln hydrocarbons from . 

Origin of petroleum . . MOO 

and F. Bftttger. Melene ; Constitution of -- — . . . . 1*457 

and M. Picard. Low-temperature coal tar ; Solid constituents 

of-- 3*287 

Petroleum residues and tars ; " Blowing ” (oxidation) of u(>24 

See Schwarz, F B580 

Mnrden, J. W., and others. Thorium ; Electrolytic deposition of 

on tungsten (?) B470 

Sec Moore, R. H B020* 

Mardlcs, K. W. J. Gelatin ; Peptisation of by mixed liquids r*344 

Margosches, B. M., and W. Hinner. Fats ; Reactivity of iodine 

towards .. . 3*341 

HiibTs iodine solution ; Function of mercuric chloride iu 1M340 

Iodine ; Reactivity of towards fats. Behaviour of aqueous 

iodine solutions B504 

Todinc ; Reactivity of to fats. Behaviour of iodine-iodic 

acid solutions . . 3*719 

and others. Chloruhydrocarbons and carbon chlorides. 

Solvent power for iodine of chlorinated aliphatic hydro- 
carbons . . . . . . . . . - • • • • • • 1*889 

Iodine ; Reactivity of - — towards fats. Mode of action of _ • 

alcoholic solutions of iodine B877 

Iodine solutions ; Action of alcoholic on unsaturnted 

fatty acids and fatty oils «68() 

Iodino value of fatty oils ; Rapid determination of - — with 

iodine and alcohol . . . . . . 1*039 

irgulies, 0. Arsenic compounds; Production of organic (P) n060 

irignon, P. J. A. Fuel (P) .. .. B858 

wilier, C. Heating system ; Application of closed, calorific 

circuit to distillation in chemical industries . . . . B773 

wilier. Alcohol ; Dehydration of by glycerin and solutions 

of salts in glycerin i*28 

Wood distillation ; influence of water in 1*325 

*rk, H. See Haascl, 0 »«28 

irker, R. E., and N. E. G onion. Dyes ; Effect of hydrogen ion 
concentration on compound formation and adsorption of 
by mordants B1010 

irkgraf, H. See Scball, C 3*417 

irkush, E. A., and Pharma-Chemical Corp. Pyrazolone azo dye 

and process of making It (P) 1*1008 

irmassc, 1*. Sec Lobcau, P 1*775 

irottu, D., and R. Knmlnka. Wheat; Valuation of vitality of 

by a biochemical method B688 

irquanl, F. F., and C. W. Littler. Ammonia liquor ; Evaporating 

apparatus for (P) 33511 

iTriot.t, R. H. Artificial silk ; Manufacture of from rubber (P) Hi 2 

Trypsin ; Hydrolysis of collagen by 1*188 

irris, H. C\, and W. Walker and .Sous, Ltd. Spent tan. spent 
dyewoods, straw and like Inert vegetable matter ; Method 

of and means for treating (P) 1*340 

trs, G. Iron ; Production of spongy (P) 1*522 

irsan, M. L. Meat extract and meat powder ; Manufacture of 

substances capable of replacing (P) 1*300 

arsden, F. See Fowler, O. ,T. B741 

irsh, H. 8., and It. 8. Cochran. Crystallisation ; Apparatus for 

separating dissolved substances by (P) . . M2* 

irsh, S. J. Precious metals; Recovering from alluvial 

concentrates (P) ^ B3G2 


I'AOE 

Marshall, A. G. Mineral oils ; Solutions of non-mineral oils with 

and a process for their manufacture (P) .. .. 1*300 

Marshall, C. H., and Koppcrs Co. Gases and liquids ; Apparatus 

for producing interaction between (P) .. -- 1*205 

Marshall, C. L. Rubber substance ; Gas-expanded vulcanised 

and process for making it (P) B757* 

Marshall, J., and E. 1. du Pont de Nemours and Co. Explosive for 

use In blasting caps (P) 1*155 

Marshall, L. H. Malleable cast iron ; Embrittling of resulting 

from heat treatment B258 

Marshall, L. K. See Smith, 0. G H450 

Marshall, T. C., and J. L. McClellan. Rubberised piirchment paper ; 

Metho<l of making (P) 1*1009 

Marshall, W. Artificial silk ; Manufacture of fabrics containing 

(P) *W* 

Cellulose acetate artificial silk ; Manufacture of fabrics con- 
taining (P) 1*290 

Ramie; Mercerising, dyeing and finishing of .. .. H170 

Marson, P. Glasshouse pots ; Pot-clays, and the manufacture, 

use, and treatment of . . . . . . . . . . B380 

Marston, H. R. Calcium caseinate (soluble casein) or casein : 
Treatment of skimmed milk, soured milk, or buttermilk 

for the separation of (P) 1*533 

Martel, L. Fuel ; Agglomeration of - (P) B740 

Martin, C. J. Furnace for ashing food and excreta in porcelain 

crucibles ; inexpensive - — 1*539 

Martin, E. Cement 3*17 

Ferrites of calcium and barium . . . . B867 

Martin, F. G. See Barr, G. W. h*T0 

Martin, F. J., and R. K. Massey. Nitrification in Sudan soils . . 3*27 

Martin, G., and W. J. Cooper. Portland cement clinker formation ; 

Exothermic reaction of . . • • • • B257 

and W. S. Davey. Vulcanisation accelerator r Determination 

of the activity of a :*1 t, B266 

! See Blvth, C. E. 3*007 

Martin, G. A. See Diers, II. C B587 

Martin, G. Jt. See Sadler, W B1O20 

: Martin. .T. C. See Burd, .J. 8 1*988 

See lfoagiand, 1). It. Bls9 

Martin, J. W., jun., and Carbide and Carbon Chemicals Corp. Car- 
bon black; Process of making - — (I') Hi 93 

Martin, 8. C. Pulverising machine (P) »2 

Martin, T. Aluminium: Tensile properties of at high tem- 
peratures 3*299 

Martin, T. L. Soil flora studies . . 1*344 

Martin, W. 8. See Crowther, E. M 1*923 

Martinez, M. Colour photography ; Direct - — (P) 3*997 

Martus, M. L. Depola riser ; Primary battery — - (1‘) .. .. 3*477 

Marvel, C. 8., and V. du Vigneaud. Anaesthetics ; Pressor . . 3*887 

and F. 1>. Hager. Fusel oil ; Bauer oil, the high-boiling residue 

from molasses — . A source of eaprlc add . . . 1*438 

and F. E. Smith. Amines; Identification of .. BlUO 

Mar wed el, J. See Rhenania Verein Chem. Fabr. A.-G. .. .. H7I1 

Marx, A. Separator; Electro-centrifugal (P) .. B117 

Marx, C., and Union Sulphur Co. Sulphur; Manufacture of — (P) B033 

Marx, K. See Akt.-Ges. fiir Anilin-Fabr 1*355, 1*578 

Marx, T, Sec Schauin, K. 3*281 

Marzetti, B. Rubber ; Variability of — — in respect to plasticity U840 
Masehiuenbau-A.-G. Baleko. Brine; Apparatus for the evaporation 

of and slmultancons separation of gypsum (P) . . B7S8 

Calcium chloride solutions nrnl the like ; Crystallisation of 

(P) 1*1013 

Water ; Accelerating the softening of (P) 1*598 

Mnschinenhan-Amtalt Humboldt. Flotation processes ; Heating of 

liquids in BS37 

Masohincfabr. Oerliko**. Electrical fuses ; Filling material for 

(P) 3*754 

Musing, G., and C. Haase. Brass; Internal strain in — — and 

method of relieving it b“90 

Mason, O’N. See Lewis, U. F. B8U0 

Mason, W„ and R. V. Wheeler. Ignition of gases by a heated 

«rface. Mixtures of the paraffins with air B807 

Maariera, M. Formic acid; Test for- — . . .. .. B1029 

Masscbclcin, A. See Van J<aer, M. H. 1*271 

Massenet. A. A. M. Composition spontaneously inflammable in water 

(P) B850 

Massera, V. Peppermint water ; Essential oil extracted from B114 

Massey, R. E. See Martin F. J. B27 

Massink, A. Nitrates in water ; Determination of . . . . 1*886 

Masson, B. I)., and H. Engel. Oils; Purification of (P) .. Bl2f 

Master Builders* Co. Mortars and concrete ; Composition for 

colouring — -- (P) 1*714 

Masters, G. L. 0-Napl*tlW-2.3.6- and 2.0.8-disulphonlc acids ; 

Manufacture of (P) i*247 

Masters, H. See Tinkler, C. H 1*179 

Mate, W. C. A., and 0. Pickstonc. Bleaching textile fabrics or 

the like (P) H50S 

Mather and Platt., Ltd., and 8. F. Barclay. Sodium hypochlorite ; 

Electrolyses for producing by electrolysis of brine 

I (P) •• . 3*510 

I Mathers, F. 0. Fluorine; Method of making (P) H407 

' und B. Emulsion. Fluorine ; Manufacture of (P) . . . . K467 
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Mathesiua, H. See Matheslus, W b138, b718*, B949 

Matheslus, W. and II. Lead alloys ; Manufacture of (P) 

U138, B718*, B949 

Titanium steel ; Production of (P) B949 

Matheson, H. W., and Canadian Electro Products Co., Ltd. Acetic 

acid ; Apparatus for the manufacture of (P) . . u234* 

and Shnwlnlgan Laboratories, Ltd. Cellulose composition; 

Liquid or plastic (P) b404 

Mathcwson, E. P. See Ebercnz, 0. B. H870 

Mnthewson, 8. B., and others. Metals ; Carbonising compound for 

treatment of and process of making and using it (P) B21 

Mathias, L. D., anil Victor Chemical Works. Starching composition ; 

Fire-resisting or flame-proof (P) B742 

Muthlasen, O. E. Glazes ; Effect of uranium In Various types of 

. . . . . . . n«7r> 

MaChieson Alkali Works, Iiic. Electrolyte of brine (P) . . B671 

See Brooks, B. T Bf>7 

See Gegenheinier, It. E B334 

See Hults, K. A B89(i 

See MacMahon, .T. If. B95, b382 

See Taylor, M. C 1*173, B174*, b334, b597* 

Mathleu, L. Wine ; Recent processes for manufacture of red — ■— B480 

Mathis, H. Beet Julco ; Preparation of - — — (P) B701 

Beet juice ; Treatment of — or of other acid fruit Juices 

by hot inversion (p) b648 

Mathur, K. K. See Bhatnagar, S. 8. n497 

Matignon, C. Aluminium nitride ; Existence of carborundum in 

certain crystals of - — Bf>lo 

Refractory substances ; Action of high temperatures on some 

b93 

Sodium silicate ; Heat of formation of . . B214 

Strontium; Reaction for preparation of . . .. BOO 

and C. Fnurholt. Oxalic add ; Synthesis of . . . . . . n7(i8 

Matlock, 0., and Monroe- Louisiana Carbon Co. Carbon black; 

Method and apparatus for producing - - (P) .. .. b953 

Mfttsui, G., and V'. Yasuda, Causti rising sodium carbonate by 

means of ferric oxide , . .... . . . . . . Bl30 

Matsul, M., and H. Suzuki. Bleaching powder; Manufacture of 

high-grade Bl30 

Matsumoto, T. See Benson, H. R. .. .. .. b944 

Matsuoka, C. Food composition; Concentrated (V) .. jifiOO 

See Niskio, K. j*09« 

Matsuoka, K. See Meyerhof, () n760 

Matter, O. Glycol ethers c* aromatic nitroliydroxy compounds; 

Preparation of (P) ‘ u402 

Mononitrophenol ethers and their halogen substitution products ; 

Production of (P) . . . . . . . . . . . . ]i. r »91 

Nitrated aromatic amines and their halogen substitution pro- 
ducts ; Preparation of (P) b329 

See Bunge, R. R314 

Matt rued, R. Exchange of heat between two fluids; Apparatus • 

for (P) P239 

Matthews, A. Soil; Partial sterilisation of - — by antiseptics .. m2(>8 

Matthews. C. G. Barley; Experience with an apparently hlgh- 

elass foreign 1 . b04H 

Coconuts ; Liquid from ripe . . . . b533 

Matthews, G. K. See Crabtree, J. ! n200, u733 

Matthews, M. A. See Barnett, K. dc B, .. .. . . .. ur>90 

Mattis, H. See Burner, A. .. .. .. b487 

Matula, V. Anthocyanin as indicator In aeldimetry - . . . . . b580 

Matulke, U. See Kirchhof, F. .. ,. ltd] 7 

Matysiak, S. Chlorophyll ; Preparation of n decomposition product 

of containing iron (P) B354 

Man, W., and l’eroxyd-Wcrk Krlenwein mid Roller. Magnesium 

peroxide ; Preparation of — - (P) 6250 

Mauch, K. See K lever, H. W. B892 

Mauglmn, ,f. M. See Norrie, H . F. J. B200 

Man pul, K. L. Dyeing raw silk (P) .. .. .. .. .. b509 

Silk ; Process of treating (P) mG69 

Maurer, E. Cast iron ; Equilibrium diagram of . . U911 

Osmondite in sted . , . . , . . . . . , . . , B599 

and E. Stdblein. Cementlte ; Free and pearlitic .. .. BM71 

Maurer, H. See Kilster, W #. b151 

See Schluhach, H. H B083 

Maurin. See Aversonq . . . . . . . . Bf>30 

Mauss, W. Centrifugal separators and the like ( P) .. B40, b301* 

Maw, E. G. See Green, W BflOO 

Maxwell, F. Sugar ; Carbonatatiou process in the manufacture 

of white In Natal B270 

Maxwell, H. L. Paint films *, Staining for microscopical 

examination . . b03 

Maxwoll-Lcfroy, II. Death-watch beetle ; Treatment of in 

timber roofs B385 

May, C. See Harrison Carter, Ltd., J B81, B497 

May, F., and 3. Ehrlich. Copylrg-pr.per ; Damping medium for 

(P) -■ B708 

May, R. See Akt.-Ges. ftir Anilin-Fabr U769 

See Bengougl), G. D. B 833 

Mayen, H. See Merck, E., Chcm. Fabr. B617 

Mayer, A. See Compel, M B445 

Mayer, E., and R. Schbn. Water ; Purification of t . . . . b441 

Mayer, E. W., and R. Schfin. Lead ore flotation plant ; Results 

obtained on a large-scale BIO 


! Mayer, F., and B. 8toerzer. Kiln ; Con^buous (P) 

See Meister, Luculs, und Brttnhig 

Maypole Margarine Works, Ltd., and others. Margarine ; Apparatus 

for the manufacture of (P) 

Mayr, C. Arsenin in pyrites, sulphuric acid, and hydrochloric 

acid ; Determination of 

Chlorosulphonic acid ; Analysis of 

i and I. Szentpaly-Peyfuas. Dlthionic acid ; Volumetric deter- 

| initiation of in presence of sulphurous and thiosul- 

phuric adds 

Maz£, L. Cantal cheese ; Manufacture of — and means for realising 
the purity of the lactic fermentation to which its normal 

ripening is due 

Max6, P. Cheese of Camembert type; Improvements to bo made In 

the manufacture of 

Milk; Influence of bactericidal power of raw on lactic 

ferments added to sterilised milk, and empirical selection 

of lactic ferments 

Maz6. Cheese ; Manufacture of Port du Salut and of chceso 

of the Dutch type 

Muzume, T., and K. Kino. Bromine ; Determination of • — — In or- 
ganic compounds . . 

See Klta, 0 

Mazza, E. N., and A. F. Syndicate. Gases or the like ; Separating 

(P) ] 

Mazzetti, C. See Parra vano, N. 

Mazzetti, G. Carbonates ; Thermal decomposition of certain 

and F. de Cavil. Botoii In Iron alloys ; Determination of . . 

Mazzucchelli, A., and L. Toninl. Antimony-copper and antimony- 

bismuth alloys ; Electrolytic preparation of . . 

Meade, J. Rubberised fabric ; Manufacture of (P) . . . . 

Meadows, S. C. Roads ; Compositions suitablo for making or 

waterproofing (P) . . . . . . . . . . . . 

Mechbach, E. See Bayer, F., und Co., Farbenfabr. vorm. 

Meckc, P. Paint ; Preparation of weather-resistant washable 

O’) . ] 

Medliurst, E. J. Paper ; Supply of pulp to beaters or poachers 

In manufacture of (P) . . . . . . . . ] 

Medical ltesearch Council, and H. W. Dudley. Insulin ; Manu- 
facture of a purified form of (P) . . 

Medusa Concrete Waterproofing Co. See. Newberry, S. B. 

Meehan, A. F. Iron; Manufacture of grey -- — (P) .. B262, l 

Meehan, P. A., and American Dressier Tunnel Kilns, Inc. 'lMnnel 

kiln (P) M51 5, l 

Meeker, W. R., and E. B. Frazer. Novocain, neocain, procain, 

and apothcslne ; Comparative toxicity of . . , . ; 

MVesemaecker, R. See Morvillez . . • . . . . . . . . ] 

Mccsseu, J. G. Malt wine ; Process for manufacturing (1») . . 

Meld, R. F. Alloys ; Preparation of pure . Electrical proper- 
ties of the system aluminium-magnesium . . . . . . i 

Mehler, L. See Bayer, F. f und Co b265, ] 

Mchner, H. Wood, coal, and the liko ; Apparatus for the dry 

distillation of - - (P) ] 

/due ; Production of in reverberatory furnaces (P) . . ] 

Mehring, A. L. See Bryau, II. .. . . ] 

See Russ, W. H. .. .. .. .. .. .. .. ] 

Mehta, W. P., and D. Hal. Resins; Manufacture of (P) .. ] 

Meier, G. Colours; Production of for printing designs on 

textile materials (1*) 1 

Meigcn, W., and O. Ramgc. Hydroxyl value of fats and oils ; Deter- 
mination of f, . . . . . . . . i 

and O. Scharschnddt. Zinc ores containing cadmium ; Analysis 

of— .. * 

and I. Schnorb. Tartaric add ; Oxidation of — - with potassium 

permanganate and hydrogen peroxide . . . . . . i 

Meigs, J. V., and C. Ellis. Catalytic material for the oxidation 
of aromatic compounds by means of oxygen- containing 

gasfes ( P) i 

Meillassoux, G. A. See Boulogne, E. L. N 

Melsenhurg, K. See Bayer, F., und Co 1 

Meiser, F. Tunnel kiln for porcelain (P) 

Meiser, W. See Badische Auilin und Soda Fabr. . . . . b326, ] 

Meissner, K. L. See Sander, W. .. .. .. ,, ] 

Meister, Lunils, und Brlinlng, Furbw. vorm. Acetic anhydride ; 

Preparation of (P) 4 . j 

Alkylated adds ; Process of making and derivatives thereof 

(P) ■ • • - . • . . . . . . . . . . 1 

Amides of alkylated adds ; Manufacture of (P) . . . . J 

Anthraquinone series ; Manufacture of condensation products 

of the (P) . , ] 

Aromatic amines containing sulphur and selenium ; Production 

of derivatives of primary (P) . . . . . . . . ] 

Arscnobenzene derivatives ; Manufacture of — ~ ( 1 >) * j j 

Arsenobcnzene derivatives which are stable iu solution ; Pre- 
paring (P) j 

Azo dyestuffs ; Manufacture of (p) . . . . b555 ] 

Azo dyestuffs ; Manufacture of add (P) . . * i 

Benzene ; Chlorinating (P) ,* j 1 1 j 

Carboxylic acid chlorides ; Manufacture of * (P) ‘ ‘ * ; 

Charcoal ; Apparatus for absorbing gases or vapours by means 

Charcoal ; Manufacture of highly active — — (P) b286, i 

Desensitising dyestuffs ; Production of (P) . . . ] 

DialkylamlnoalkylcamphorR ; Preparation of (P) ] 

Diaminodiaryldialkylmcthancs ; Manufacture of *(P) “ : 
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Keister, Lucius, und Brttning, Firbw, vorra.— continued. 

Dusting powders; Preparation of (P) B448 

Dyeing with vat dyestuffs (P> B416 

Ethyl chloHde ; Manufacture of (P) B654 

Fertiliser ; Manufacture of a non-deliqucscent potassium* 

nitrogen which can be easUy distributed (?) . . B956 

Formaldehyde ; Preparation of (P) B449 

Fungicide and insecticide (P) . . . . B804 

Gas and vapour mixtures ; Separating by means of charcoal 

(P) B322 

Gases and vapours ; Absorption of and the carrying out of 

catalytic reactions (P) B098 

Gases and vapours ; Separating constituents of mixtures of 

(P) B157, B157 

Halogen-substitution products of hydrocarbons ; Converting 
— r- into hydrocarbons or Into halogen-substitution 
products containing a higher number of carbon atoms (P) B200 
Hydroxyanthranillo acids ; Preparation of derivatives of 

(p) B863 

lndlgoid vat dyestuff and process of making it (P) . . . . B782 

Insecticide for soil Insects (P) B801 

Ketobutyric acids ; Preparation of (P) B354 

Mercaptoarylaminonaphthoq inooe derivatives ; Production 

of (P) B501 

Methane ; Manufacture of (P) B83, d848 

Montan wax or its transformation products; Preparation of 

(P) B589 

Mordants ; Preparation of non-dyeing condensation products of 

the aromatic series containing sulphur for use as (P) b785 

Nitriles ; Production of from acid amides (P) . . . , B402 

Organic adds ; Preparation of (P) B401 

Paper and fabrics ; Producing colour effects on (P) . . B332 

Paper ; Manufacture of with colour effects fast to light (P) B820 

Plant and animal parasites ; Means for combating (V) B845 

Potassium ammonium nitrate ; Production of (?) . . B95 

Resinous condensation products ; Preparation of derivatives of 

from phenols and aldehydes (P) . . B797, B840 

Resinous condensation products from phenols and aldehydes ; 

Production of (?) B0O4, K797, B797 

Resinous condensation products ; Preparation of from 
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(]») ’ B4R9 

Ohtani, B. Aluininlum-copper-magneeium alloys 1,186 

Oil Refining Improvements Co., Ltd., and .1. J. Hood. Mineral 

oils, waxes and the like ; Purification of (P) . • • ■ B47 

Okazawa, T. See Ikeda, K 1,3 

Okie, F. G. See Minnesota Mining and Manuf. Co. . . . . B905 

Okochi, M. Electrolytic iron ; Cause of brittleness of . . B220 

Olander, F., and V. Moislo. Paper ; Manufacture of (P) .. B374 

Oldfield, U. II. See Taylor, L. 1,245 

Olicr, A., and 80c. Anon, dcs lOtabl. A. Oiler. Cellulose ; Device for 
the continuous treatment of ligneous materials for their 

transformation Into (PI .. .. •• •• b784* 

80c. Anon, des Ktabl. A. Oiler. Oils and fats ; Plant for 

continuous extraction of from stone fruit (P) . .• u952 

See Oiler, A. . . . . . . . - • • < ■ B784 

Olln, II. L., and P. H. Peterson. Magnesium oxychloride cement; 

Effect of free lime and calcium carbonate on . . B8S0 

and others. Heat-transfer In steam-jacket ed evaporators . . B735 

Oliver, 0. G., and others. Glassware; Apparatus for annealing — * — 

(p) B034* 

Oliver, E. L. See Dolbear, 8. H Bl(X}4 

Ollverl-Mandalk, K. Strychnine; Constitutional formula of B887 

Olmer, L. J., and Dervln. Silver nitride B418 

Olsen, A. O., and M. 8. Fine. Dlastatio activity of malt ; Influence 
of temperature on optimum hydrogen-ion concentration 

for . . . . . . . . . . » . . . . . . b992 

Olsen, F., and J.C. Goldstein, ricricadd; Preparation of from 

phenol R 201 

Olszewski, W. Chlorine in drinking water ; Detecting free . . B728 

Water ; Determination of hydrogen-ion concentration of 

drinking „ B578 

and O. Sperling. Chlorine ; Control apparatus for detecting 

the slightest trace of free in chlorinat©4 water (P) . . B846 

Oltmans, G. Rubber ; Obtaining from rubber latex (P) . . B527 

Omeis, T. Wine; Influence of sunshine and manuring on quality 

and on content of sugar and add In B485 


PAOB 

O’Neal, A. M. Soil colour ; Effect of moisture on . . . . B2<* 

O’Neill, H. a-Iron ; Effect of cold work upon the density of crystals 

of B5I8 

O’Neill, J. H. Heat ; Method and means of producing (P) . . BlOOO 

O’Neill, R. D. See Perino, J Bfl75 

Ongaro, G. Phosphor- manganese slag as fertiliser B484 

Onnertz, P, See Akt.-Ges, fttr Anllln Fabrication . . . . • • B989* 

Ono, A. Steel, Fatigue of BMC 

Ono, K. Camphor red oil ; Reaction between sulphuric add and 

1 * .. .. B447 

Onodera, I. Genge (Astragalus sinicus ) ; Action of gases formed by 

decomposition of on the growth of rice plants . . BC47 

Genge (Astragalus sinicus ) ; Preventing Injurious action of gases 

formed by decomposition of on the growth of rice 

plants .. B047 

Onslow, H. Tryptophan content of casein; Method of estimating 

the — B » 46 

Ooeterhuls, E. See Holst, B 210* 

See Holst, 0 1,327 

Oparin, A., and A. Bach. Enzymes; Significance of oxygen in 

formation of In germinating seeds . . • • • • B920 

Opderbeck, E. Slag ; Granulating liquid (P) 1,861 

See Gelsenkirchencr Bcrgwerks A.-G., Abt. Bchalke .. .. B088 

Oppenheim, R. Electric battery cells (P) B0O2 

Optlache Anstalt C. P. Goers A.-G. Rofractometere with tempera- 
ture-compensating device (P) B”84 

Ord, P. R. See Hilger, A., Ltd. B646 * 

Ore Roasting Development Co. See Fogh, C. S. . . • • • • ®21 

Orient, J. Fomentation ; Action of drugs containing hydroxy- 

methylanthraquinones on . . . ■ ■ • • • B307 

Ormandy, W. R., and A. V. Board. Briquettes ; Manufacture of 

fuel (P) •• 1,7 

and E. C. Craven. Cracked spirit; BeactJon of with 

formaldehyde B364 

Engler distillation ; Effect of thermometrie lag in .. B70L 

Moore spontaneous ignition meter ; Studies with the . . B700 

Motor fuels ; Equilibrium boiling point and latent heat of 

vaporisation of •• •• •• b6 

Naphthenes ; Determination of in petroleum spirits . . B363 

Sea Watson, O. W B856 

Orme, J. B. L. See Bielouss, E. B606* 

Omdorfl W. R., aud W. R. Barrett. Jsopheuolphthalein .. .. B1007 

and II. 8. Voae. Sulphonelluorcscein and dihydroxybenzoyl- 

benzene-o-sulphonic acid and their derivatives . . B828 

Orr, C.. and General Electric Co. Refrigerators ; Evaporator for 

(P) B057 

Orth, F. See Stiasny, B528 

Orth, W. K. Sugar juice ; Preservation of samples of . . . . B530 

Orton, K. J. P., and A. 14. Bradfield. Acetic acid ; Purification of 

# # , 4 . , . . . . , . . . . . B6S6 

Osada, S. Alkaloids of Datura alba BS87 

Osborne, T. JL, and L. B. Mendel. Lactalbundn; Nutritive value 

# b g , , . . . , . . . . . , n&33 

and others. EdcVtin ; Dakin’s’ method as applied to . . nOOl 

See I^avenworth, C. 8 b230 

Osbourn, M. P. Refrigerating system (P) Bll8 

O’Shaughncssy, F. K. Sewage and like liquids ; Treatment of 

(p) . . . . . . . . . . . . . . . . Ii700 

Ossa, A. A. Copper ores, Treatment of (P) B661 

Osswald, P. See Melstcr, Lucius,* und Pruning B95 

Osterwaldcr, A. Schizoxacrtiaromyces liquefadens, n.sp., a yeast 

resistant to free sulphurous acid . . . . . . • • B048 

See MUller-Thurgau, H B109, B109 

Ostwald, W. Internal-combustion engines ; Combustion of fuels In 

t # . . B500 

Ostwald, Wo. Carbonic acid ; Theory of assimilation of .. B143 

and F. Pickcnbrock. Clays and kaolins; Colloid-chemical 

cbaractoi isatlon of technical .. .. .. •• B697 

Osumi, M. See Kitn, G. Bl82 

Oswald, M., and R. Pinta. Coals ; Treatment of raw with liquid 

naphthalene .. .. .. •• •• B499, B981 

Ott, A. See Goldschmidt, F B280 

Ott, C. F. Wood distillation; Recovering gases formed during 

(P) b459 

Wood ; Retort for distillation of (P) B2O0 

Ott, E. Gaseous fuels ; Exact method for analysis of — — . . B982 

Hydroxybenzylamldes of unsaturated fatty acids (pepper 

substitutes) ; Production of (P) B493 

and 0. Ltidemann. Pepper ; Chavicin of black . . . . B270 

Ott, K. See Chem. Fabr. vora. Weller-tcr Meer B919 

Ott, 8. Sodium oxalate ; Pyrogenic dissociation of . . B674 

Ottensooser, F. See Liiers, H. . . . . . . . . . . • ■ B843 

Otteeen, A . J . A. Food substances ; Preservation of by cooling 

(P) B810 

Otto, 0. Vertloal-chamber oven (P) B820 

Otto, 0., und Co., G.m.b.H. Benzol ; Preparation of crude from 

saturated waab-oll (P) B469 

Otto, C. E. f and H. 8. Fry. Potassium chlorate; Deoompoattion 

of and its catalysis by potassium chloride , . . . B377 

Otto, 0. T. Tar ; Improving lubricating oils produced from 

(P) B48 

Otto, R. See Tillmans, J « .. .. B488 
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Outwin, E. See Mackenzie, M .. u360 

Overton, W. E. Organic material, e.g., garbage; Apparatus for 

treating (P) b&34 

Owe, A. W. See 8chmldt-Nlelsen, S. jiS02 

Owen, A. E. 8ized yarns ; Physical tests on B50 

Owen, E. Coal or similar carbonaceous substances ; Apparatus for 

carbonisation of (P) B588 

Hydrooarbons ; Apparatus for condensing and fractionating 

(P) B821 

Owen, W. L. Oum levan ; Formation of from sucroao . . b107 

Sugar cane Juices : Effect of filtration with vegetable carbons 
and “ flJter-cel M (kleselguhr) on number of micro-organisms 

in and on their subsequent rate of development . . B530 

Sugars ; Comparative inverting power of mould fungi con- 
cerned In deterioration of raw ni07 

Sugars ; Comparative rate of moisture absorption by plantation 

white ana refined granulated B226 

and J. D. Bond. Alcohol from cane blackstraps (molasses) . . u4S8 

Owens, J. B. Tunnel kiln (P) B1000 

Owens, J. C. See Holton, E. C »224 

Owens Bottle Co. Glass charges; Feeding of (P) .. .. n749* 

Oxley, H. D. Brine purifier ; Continuous (P) . . b 74G j 

Oxley, H. F. See Green, A. G. B769 

Oyabu, K. Chromium ; Electrolytic deposition of . . b61 

Oyama, G. See Tanaka, Y. ... .. b243 

Ozon Tecbnlk A.-G., and J. Euhlenschmldt. Ozone ; Apparatus i 

for electrically producing (P) B680 | 


P 


Pachlopnlk, C. F. Molasses ; Determination of the ash content 

of 1*760 

Pacific Coast Borax Co. See Knight, II. P. b 558 j 

See Kasor, 0. M b420 

Pack, 0., aud Doehlor Dic-caating Co. Die-casting rnctal (P) .. BO 14 

Pack, 8. B. Cast-Iron; Treating (P) B1017 

Packard, H. N., and Cutler-Hammer Mnnuf. Co. Total avaUablo I 

heat of a How of combustible fluid ; Apparatus for deter- j 

mining and also indicating the (P) B358 * ; 


and Aluminum Co. of America. Aluminium or aluminium 

alloyB ; Coating articles of (P) n984 

and General Electric Co. Tungsten and its manufacture (P) . . B914* 

Padmore, H. It., 8. H., and J. L. Alloy (P) b262 

Paessler, J., and H. Hluyter. Sumach ; Analysis of . . . . j\2i> 1 

Pago, C. M. Hydrogenating unsaturated compounds (P) .. b62 

ond G. Fabyan. Oil cracking apparatus ; Electrically heated 

(P) B560 

Pago, H. J. Potassium in soils, fertilisers, etc. ; Perchloric acid 

method for determination of B260 

and B. R. ITeasman. Dlnitrotolueues ; Preparation of 2.3-, 

2.5-, and 3.4- B201 

Nitration of p-dlchlorobonzeno b 201 j 

Paisseau, J. Imitation mothcr-of-pcarl ; Manufacture 0/ 

(P) B507 i 

Palazzo, F. C., and C. Lutrl. Oil of Thymus capital us : Sicilian 

as source of carvacrol ..• B53C 

Palifc, 0. C. Cobalt, and nickel; Detection of separately 

and In presence of one another b540 

and N. R. Dhar. Mercury ; Action of nitric acid on at 

different temperatures and In presence of different catalysts B550 

Palkin, 8„ and H. Wales. Phenols ; Identification of by J 

means of the spectrosoope BG07 j 

Pallanch, R. A., and Metals Recovery Co. Sulphide ores ; Concen- 
trating mixed (P) B429 

Palmaor, W„ and A. Wejnarth. Zino ; Electrolytic recovery of 

B178 

Palmer, C. 8. Liquids ; Apparatus for treating with gases J 

(P) B816 

Palmer, C. W. See British Cellulose and Chemical Manuf. Co. . . B554* j 

Palmor, F. R. See De Long B. H B475 

Palmer, H. B. Radium emanation ; Method and apparatus for 

absorbing (P) i?35 

Palmer, P. E., and E. R. Woaver. Gases ; Thermal conductivity 

method for analysis of U620 

Palmer, W. G., and F. H. Constable. Copper; Catalytic action 

• Periodic variation of activity with temperature j 

of reduction b848 

palmer, W. H. See Colder, W. A. 8. B422* 

, See Chance and Hunt, Ltd B15 ! 


jpalmoro, J, I. See Hertwlg, R .. b70 

Pamfll, G. P. Bromine and iodine ions in presence of other ions 

„ precipitated by silver nitrate ; Detection of . . . . B58I 

[ Magnesium ; Use Of metallic as qualitative and quantitative 

6 * ..reagent ln tooffcanlo analysis B580 

I an< * wonnesch. Bromine and Iodine Ions ; Reagents for the 

l detection of In the presence of other ions giving pre- 

[ dpltatea with silver nitrate b8&1 

Pamfllov, A., and W. Jofinov. Perchlorate; Microchemloal 
J determination of B828 


Pan, L. C. See Fink, 0. G uhOrt 

Paneth, F., and A. Radu. Dyestuffs; Adsorption of by 

diamond, charcoal, and artificial silk B741 

and W. Thlmano. Dyestuffs ; Adsorption of by crystals B740 

Pannwitz, P. See Beythlen, A. Bill 

Pangky, A. Gelatin ; Preparation of (P) U956 

Pape, H. Distillation of coal and other tar-yielding substances 

by direct heating with hot combustlblo gas (1M . . . . b8 

Paplcrfabr. Perlon, See Elsenbolss, E. BIS 

Papocriila, B. See Traetta-Moeca, F «273, B278 

Papptfc, H. 8alt ; Production of pure, light, table from rock 

(P) B943 

Paquet, R. See Andreu, P b380* 

Paramor, J. See Watford Engineering Works, Ltd 1102O* 

Park, J. R., and J. R. Partington. Copper and nitrogen peroxide; 

Reaction between . . . . . . . . . . u25R 

Parke, Davis and Co. Silver Iodide and protein substances ; Com- 
pounds of (P) n76 

Parker, A. Gas ; Production of different grndea of . . n856 

Parker, F. W. Carbon dioxide production of plant roots as a factor 

In tho feeding power of plants B484 

See Tldmore, J. W. . . .. .. .. .. .. .. b1021 

Parker, H. 0. See Brooks, B. T B624 

Parker, L. H. See Partington, J. It. 52r 

Parker, R. N., and others. Oil from seeds of Aleurites montana, 

Wilson . . . . . . . . . . . . 11478 

Parker Rust- Proof Co. See Green, M. . . . . . . . . B475 

Parks, 0. I). Parroting fur and the like ; Composition of matter 

for (P) flO.18 

Fur ; Treating (P) B938 

Parks, H. C. See Gardner, II. A b891, b839, 1*839, B1008 

Parmelee, C. W,, and ,1. 8, Lathrop. Aventurine glazes .. .. 1(675 

Parr, S. W. See Yancey, li . F B544 

I’arravano, N., and 0. R. Del Turco. Steel; Gases extracted 

from heated and reducibllity of carbon oxides .. BlTfi 

ond C. Muzzctti. Iron-boron alloys ; Production of from 

boric neld b471 

and A. Scortcccl. Steel; Gnses and oxygen in .. .. B176 

Parrl, W. Veronal ; Colour reactions o! — - b767 

ParrLsh, J. See Klein, C. A b526 

Parrish, P. See South Metropolitan Gas Co. B711 

Parsons, A. C. Fur dermatitis duo to faulty dyeing . . . . B864 

Parsons, C. A. Glass ; Means for stirring (P) B184* 

Parsons, C. E. Carbides of Bodiuin and boron ; Producing 

(P) .. 1(16 

Parsons, 0. L., and H. P. Bassett. Arsenic ; Recovery of 

from metallurgical dusts (P) b950 

•Parsons, C. 8. Flotation ; Selective applied to Canadian ores B751 

Parsons, E. 0. See Peachey Process Co B757 

Parsons, N. M. Acidity; Electrical measurement of avail a) tic 

and Its applications in English brewing , . B102 

Parsons, T. R. See La Mer, V. K. B79 

Partington, J. R. Nitrogen peroxide ; Action of on cuprous 

oxide b378 

and L. II. Parker. Absorption towers ; Theory of — — . A 

correction 52 t 

and A. J. Prince. Ammonia ; Explosion of with electrolytic 

gas and oxygen . . BlOl L 

and F. A. Williams. Nitrogen peroxide; Reaction between lime 

anti b5G6 

See Park, J. R B256 

Pascal, P. Alkali meta phosphates ; Insoluble . . PI72, B&10 

Alumina precipitates ; Constitution and evolution of . . b2I6 

Hexamcta phosphates b92 

Mctaphospnatcs . . ul31 

Passalacqua, A. Aluminium and its alloys : Process of faring sheets 

or objects of with sheets of heavy metal (P) . . »949 

Tin plating metals, particularly aluminium and alloys of 

aluminium (P) B600 

Passer, R. See Herzfeld, A . . . . . . B68 

Passow,«H, Tooth stoppings; Preparation of (P) . . .. B44S 

Patel, C. K. Rayan ( Mimusops hexandra) oil B705 

Patent Trc.uhand Ges. fur Elcktriaehe Gltlhlampen m.b.H., and 
General Electric Co., Ltd. Glasses and enamels ; Readily 

fusible (P) B1013 

Transparent bodies ; Production of from opaque substances, 

especially oxides (P) b598 

Tungsten or the like ; Preparation of ductile wire of (P) . . BGOI 

See General Electric Co., Ltd. . . B762, b822, b875, b933, b950 

Paterson, W. Water ; Apparatus for treating with chemical 

reagents (P) .. b73* 

Pathft Chemical Co. See Turner, 8. A B550 

Path6 Cinema, ano. EtabJ. Path6 Fibres. Photographic processes 

for obtaining direct positives by reversal (P) . . . . b579 

Paton, F. J., and others. Fhytelephae macrocarpa ; Hydrolysis 

of endosperm of by Its own enzymes B532 

Patrick, W. A. Catalytic agents ; Manufacture of (P) . .Blf»9, B36n 

and others. Oils, waxes and the like ; Treating to remove or 

recover substances therefrom (P) nlOOS 

See Silica Gel. Oorp. . . u379 

Patronilleau, L. G. Bauxite cements ; Manufacture of free 

from metallic Impurities (P) B884 

Patry, R. See Brlner, E b277 
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Patten. .7. Add concentrator (P) Bl5 

and Davison Chemical Co. Acid distributor for Cay Lussac or 

Clover towers (P) d008 

Patterson, T. 8. Dyeing properties of some Scottish lichens, 

and of a few other materials . . 189T, 9669 

Laboratory apparatus ; Modifications in 281T, b968 

Patterson, W. IE, and L, T. Duckworth. Sulphuric acid ; 

Anomaly in the standardisation of 1,116 

Patterson, W. 8., and P. F. Summers. Flaxes ; Iniluence of 

certain on softening temperature and fluidity of a 

mouosilleate mixture of lime and silica . . . . • • 9261 

Paul, C. F., jun., and others. Centrifugal emulsifier (P) . . • • B3 

Pauli, W. Colloidal gold ; Micro-detennlnatlon of content of 

oxide in . . . . . . . . . . • • 1,880 

and F. Hogan. Ferric oxide sols; Constitution and stability 

of H907 

Paulson, P. A. Sulphite-cellulose waste liquors ; Concentration 

of . . . . . , . . . . • • • • B/06 

Pa ulus, L., nnd Soc. Itallana E. Do Angoll per l’lmlustrla del 
Tessull Stumnatl. Aqueous solutions ; Manufacture 

of from difficultly soluble gums, and tlic application 

thereof In dyeing etc. (P) 171021 

Pavclka, V. See Fcigl, F 9968 

Pavlov, K. N. Adsorption of acetic acid by charcoal ; Nature 

of the . . . . . . . . . . . . • • 171010 

Adsorption and heterogeneous equilibrium .. n745 

Adsorption ; Methods for distinguishing different types of 

1)900 

l'aweck, II., and E. Walt her. Electro- a nnlysis ; Use of rigid 

mercury cathodes In . . . . . - . . • • 1*656 

J’awlow, O. See Zelinsky, N. . . . . . • • • • • 1*445 

Pawlowa, 8. N. See Tyt-schinin, IE G. .. .. .. .. 91003 

Pawlowltsch, I*. Oak wood and chestnut wood tanning extracts ; 

Preparation of . . . . 1*65, 9105 

Tanning extracts : Utilisation of exhausted chips from 

manufacture of .. .. .. . •• I* 84 ' 


Payman, W. Calorimeter; Jet- — — .. .. .. .. 1*974 

Flames; .let .. .. .. .. .. . . 1*974 

,S7v Grice, C. S. W. .. .. •• •• 1*771 

Payne, A. R. Glass tank; Devitrification in a lime-flint J*5I2 

Payne, J. M. See Ross, .1. II. -..1*168 

Peachey, S. J. Caoutchouc; Vulcanisation of (P) .. .. 1)393* 

Vulcanisation of rubber ; Agent for accelerating nnd 

method of producing it (P) .. .. .. .. 9225* 

Peachey Process Co., and others. Gases; Treatment of articles 

or materials with , e.g., vulcanisation of rubber (P) 1)757 

Peacock, D. II. 4-Nitro-2-sulphophcnyldchydrothio-p-toluidiuc- 

stilphonle acid . . . . . . . . . . . . 9824 

Peacock, 8., and W. G. Waldo. Aluminium chloride and sodium 

silicate ; Process for producing — — (P) . . . . 9942 • 

8odium ; Making elemental — - from borux (P) . . . . 1*562 

Steel; Coating sheet with aluminium (P) .. .. 1*475 

Pealc, R., R., and R. Separating intermixed divided materials 

of different specific gravities (P) . . . . . . . . 1*999 

Pearce, W. 8. Oil varnishes ; Relationship of physical tests 

and chemical composition of to durability . . 1*682 

Pearsall, W. IE, and J. Ewing. Plant proteins; Isoelectric 

points of some . . . . . . . . 9535 

Penrsc, L. Sewage sludge ; Dewatering activated - — . . .. 1*765 


Pearson, A. R. Coal ; Ulmie constituents of - . . . . 9699 

See Rone, W. A. .. .. .. .. .. .. 9584 


Pearson, E. T., nnd Co., Ltd., nnd T. \V. F. Clark. Cod liver 
oil or like oils or the unsaponifiable portion thereof ; 
Removing wholly or partially the odour and, or flavour 
from in such manner ns to retain vitamin activity 


(P) 9681 

Pease, It. N., and C. C. Yung. Ethyl alcohol and ether; Cata- 
lytic dehydration of - by alumina .. .. .. 9313 

lYcaud, M. T. See Arpin .. .. .. .. .. .. 9193 

Peck, G. C. See North, C. E. 9397 

Peck. 8. 8. Petree process at sugar manufacture ; ltcport on 9437 

Sugar Juices and tho like ; Apparatus for straining or flltei* 

lng (P) 9226 

Pcezalskl, T. Copper ; Cementation of by metallic salts . . 9560 

and A. Launort. Coj g<?r comented by salts; Electrical resist- 
ance and density of . . .. .. .. .. 9913 

Pedeinonto, A. Aluminium clilorldo and pure alumina.; Manu- 
facture of (F) 9557 

Peebles, D. D. Milk ; Apparatus for concentrating (P) . . 9489 

and Western Condensing Co. Milk ; Method of drying 

(P) 9533 

Pehrson, A. H. Combustible materials ; Distillation or gasifica- 
tion of (P) .. 9859 

Rotary furnace (P) n39 

See Dunford and Elliott (Sheffield), Ltd. . . . . 9601 

Pciler, 1C. E., and Hartlord-Emplrc Co. Glass ; Feeding charges 

of molten (P) B58* 

Pclikan, K. Rubber paper ; Production of (P) . , . . 91009 

PeJlzzola, C. Hevea latex ; Coagulation of by organic 

buses . . . . . . 9304 

Rubber ; Action of some antl-oxldisers on ageing of . . 9435 

Pellegrini, G. See Poma, 0 9462 

Pellegrino, O. Drying ovens for cereals nnd malt (P) . . . . 9004 
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Polling, A. J. See Robertson, J. IE 1)406 

Pelzer, J. Paper ; Sizing In the form of pulp (P) . . . . B331 

P6nau, H. Insulin; Preparation of .. .. . ■■ •• 9887 

and H. Simonnet. Insulin preparations; Physiological testing 

of . . . . 974, 9653 

See Fabre, b27 

Pcncau, G. See Boutaric, A. .. .. .. *• •• 9697 

Penfold, A. R. Jiackhoueia anguetifolia ; Essential oil of B926 

Backhonria tnyrlifolia (grey or “ scrub ” myrtle) ; Essential 

oil of 9576 

Callisttmon lanceolalus and C. viminalis ; Essential oils of 

9026 

Darwinia grandiflora ; Essential oil of , and presence 

of a new ester of acetic acid . . • • • • • • 1)026 

Essential oil-yielding plants of Australia ; Some . . 933 

and R. Grant. Essential oils and their pure constituents; 
Germicidal values of Australian , exclusive of eucalyp- 
tus, and of some essential oil Isolates and synthetics . , 9°23 

Eucalyptus oils ; Germicidal value of . . • • ■ • 1)112 

aud F. It. Morrison. Plperitono ; Electrolytic reduction of 

9926 

Stcnropteno occurring in some essential oils of the Myrtaccva 9576 
Perclabosco, F. Thiocyanates In presence of ferrocyanldcs ; 

Detection nnd determination of . ■ • • • • 92o3 

l’crczcl, A. Metallic oxides; Apparatus for the treatment of 

solid substances, e.g., — — In a gaseous atmosphere (P) 9/93 

Pereira, H. Aminopcryleuequinones ; Process of manufacturing 

(I») 9781 

Dihydroxvperylenc ; Process for manufacturing (P) .. 934 

3.10-Peryienoquinoue ; Process for manufacturing (P) B308 

Perictzeano, D. Mnsut ; Use of In the blast furnace . . 91014 

Peril), C. P. See, Eustis, F, A. .. .. • • •• 9801 

Pcrln, L., nnd Soc. Anon. A cel oleum. Oil ; Extracting ■ - 
from oleaginous grains ami other materials by solvents 
(P) . . . . . . . . . . . . . . . . 1*603 

Perlno, J., and others. Opaqulng composition for enamelling 

mixtures (P) 1,0 <° 

Perkin, A. G., and W. G. Sewell. Sodium unthraquinonc-1 - 
and-2-sulphonates ; Products of destructive distillation 

of - 9126 

See Goodall, F. L. 9368 

Sec Haller, J. W. 9246 

Perkin, W. II. See British Dyestuffs Corp. 9590 

Perkiu, W. H., jun. See Lawson, W. 9442 

See Nlslilkawa, IE 9442 

Perkins, A. T. Nodulatlon of soya beans .. .. .. 9760 

Nodulation of Virginia soya beans ; Effect of mineral ferti- 
lisers on 9700 

Perkins, G. A. Chaulmoogra ethyl, propyl, butyl, and amyl 

esters ■ ■ 9806 

and A. O. Cruz. Oils in the chaulmoogra group ; Comparative 

analytical study of 9342 

Perkins, M. Carbon tetrachloride; Examination of for 

medicinal purposes . . . . . . • • • • • • 1,806 

Pfrkins, P. R. Dryer (P) 1,42 

Perkins, W. G. Furnace; Heat-1 reatrnont (P) •• •• 91000 

and Metals Production Co. of North America, Inc. Copper 

ores; Treatment, of (P) .. •• •• 9914* 

Oxidised ores ; Treatment of (P) . . • . • ■ 9837* 

Sulphide ores ; Treatment of complex (P) .. 9101* 

and others. Copper ; Treatment or refined from copper 

oxide (P) .. . . • .. .. •• •• 9014* 

Leaching systems, particularly for copper (P) . . . . 9875 

Perks, T. E. Acetylene; Determination of phosphine in .. 9161 

Corrosive action of brackish waters on metals . . 75T, 1)947 

See Donovan, W. . . . . . . . . . . • • 72 t, 9047 

Perl, A. Threads, films, ribbons, etc. ; Manufacture of from 

viscose (P) .. .. .. .. •• •• 9404 

Perl, J., und Co. Komm-Ges. Chein. Fabr. Resinous condensa- 
tion products ; Production of from phenols and 

formaldehyde (P) .. .. .. •• .. n879 

Perley, G. A. Nitrogen oxides ; Manufacture of (P) . . 9943 

l’crman, E. P., and D. R. Dawkins. Ammonium nitrate ; Pro- 
perties of . Analysis of crystalline deposits from 

solution In fused ammonium nitrate . . . . . . 9710 

and W. It. Harrison. Ammonium nitrate and sodium sulphate ; 

The reciprocal salt puir . . . . . . . . 9292 

Periuutit A.-G., and P. Schlilcr. Alkali aluminium silicates ; 

Hydration of solid (P) 9294 

Ease-exchanging material containing silica, alumina aud 

basic material ; Production of — — (P) .. .. B294 

Drying solid substances ; Apparatus for and for reactions 

between gases or vapours und solids (P) . . . . . . B406 

Permutit Co. See Duggan, T. R. . . . . . . . . . . B1027 

See Krlcgshclm, IE .. .. .. .. .. .. B351 

See Spencer, A. C. .. .. .. .. .. .. B614 

Pcrndanuer, II. See Payer, F., und Co. . . , . . . . . B509 

Perottl, R., and F. Aureli. Ammonifying power of arable soil B800 
and G. Grandls. Nitrifying power of arable soil; Measure- 
ment of the . . . . . , . . . . . . B800 


Perquin, J. N. J. See Waterman, H. I B500, 1*525 

Pcrret, A. See Baur, E B°41 

Perrier, O. Starch as normal constituent of pcctic Juices used 

In confectionery B689 

Perrin, F. See Lumlfrre, A. . . . . . . . . . . . . B846 
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PAOR 

errin, R. Bronze; Penetration of into steel at high 

temperature B040 

erron. See Travers, M 1*771 

erry, 0. E. Sewage purification (1*) 1*804 

erry, J. A. See Evans, 0. B. . . . . . . . . 9004, bOOQ* 

erry, J. W., and C. C. Roberts. Refractometers : Butyro and 

immersion (P) b 357 

errv, R. P., and Barrett Co. Coke ; Process of producing 

(?) B975* 

errv, W. P. Carbonaceous material ; Apparatus for distilling 

(P) . 9548 

CoHuIobc ; ProcesB for treating materials containing (p) nj 22 

erry and Webster, Inc, See P.oynton, V. K. . . . . . . b860 

See Webster, P. W. b41 

erth Amboy Chemical Works. See. White, L. M. . . »233 

■rvler, N. C., and R. A. Gortner. Pentoses and pentosans ; 

Determination of . Determination of furfural . . n«8 

•rylene Co,, Inc. See Zinke, A. .. .. .. .. .. H782* 

\skett, G. L. Allelocatalysls and the growth of yeast .. n958 

■stelli, V. See Onnnerl, 0 9979 

>ter, L. Yeast ; Mnnufurture of from raw potatoes (P) . . ti29 

•tors, A. See Akt.-Gcs. flir Anllln Fabrlkatlon 9939* 

•tors, R. A. Yeast; Action of nitrous acid upon the nntlucuritic 

substance in — b 904 

•tors, W. A., Jtin. Petroleum ; Fractional distillation for the separa- 
tion of the constituents of H1002 

See Blake, K. 0 1,773 

•terseu, If. See Blanck, K B43(J 

tersen, H.C. Evaporating apparatus for milk (P) 1)440 

itcrsen, P. W. Refrigerating fish and other substances by immer- 
sion in cooled brine (P) B31* 

torson, II. H. See Olin, H, L. BH30 

terson, C. M. Milk ; Process and apparatus for treating (P) . . BS03 

torson, W, If., and others. Fermentation of pentoses by JUie. 

granulobactcr pedinovoritm . . . . , . . . j,883 

Proteolytic action of liaoilhie ijrnnuhhader pedinovorum and its 

effect on the hydrogen -ion concentration .. .. .. 988.3 

See Fred, E. B. . . . . . . . . . . . . b509 

See Schmidt, E. G it84.'l 

tersson, E. F., and others. Zinc sulphide ores ; Treatment of- 

(P) 920 

terssou, F. J. A. 8. See Petcrsson, E. 1,20 

tinot, N. Chromium steel and chromium iron ; Mot hod of making 

<P) : H792 

Mid United States Ferro-Alloys Corp. Alloy steels; Manufaeture 

of low-carbon (P) .. .. . . . . 1*339 

Alloy Rtecls ; Process of manufacturing in electric furnaces 

(P) 9702 

tit, P. Malt; Vitrification and modification of .. .. n438 

ind J. Knux. Fermentation ; Jnllucme of various nilrogeneous 

substances on pl38 

tow, If. See Bfilint, M. 1,317 

See. Ilona, P pfilO 

tree, C. G. Separating floating and other Impurities in suspension 

from liquids ; Apparatus for (P) B83* 

trenko, T. See Fedotietf, P. P. . . . . . . . . . . j*2i 

‘lie, G„ and Petrlo and McN aught, I Ad. Shcrardislug metals in 

wire or strip form (P) I?340* 

J. M. Pigments; Yellow and tannins of Australian 

acacias • 1,935 

trie and McNaught, Ltd. See Pet rie, G 1,340* 

troll, G. Detergent compositions ; Manufacture of - — (p) .. b .843 

Fatty acids ; Separating oxidised from non-oxidised fatty 

acids (P) 

Soap ; Production of from drying and semi-drying oils (P) . . 11505 

iroicum Rectifying Co. See Harris, F. W 9210 

See Meredith, W 1,210 

»eh, if. See Still, 0. .. .. . . . . . , 1,900* 

;ty, 15., and Do I .aval Separator Co. Mineral oil; Process of - 

purifying (P) 1,779 

iz, F. See Sehuckert. u. Co., Flektrizltats-A.-G. vorm. . . 922, 9341 

*el, G., and G. Weinmaun. Filling material for columns, towers, 

; etc * ( p ) 

tfailllt, L, See Austerwell, O. .. 1,708 

[ton, 8., and J. W. Cobb. Gasification of coke in steam .. .. B650 

|tral, K. See Muller, J. A 9423, B4S9 

B, J. K., and R. Brunck. Deliydi ogenation In tlie preseuro of 

* catalysts 20 

, K. See Uoncamp, F. B763 

See Melster, Lucius, und BrQuing . b804, u845 

amtlUer, W. See Berl, E. 9292, D078, 9792, b830, b830, 9901 

lus, G. Fibrous material ; Process of treating for building, i 

Insulation, and other purposes (P) . . 959 

A. 8. Sp&rassol ; Constitution of 9399 

er, 0. Drinking water ; Removing dissolved organic substances 

from surfaco , , n803 

Tar ; Water content of . . . . ” " ’ [ b 823 

er, P ., and 0. Angern. Amino-aelds; Salting-out of .. 9312 

jer,W. (SwBrlner, E B509, 9609 

j)rer, K . Benzol ; Recovery of from gas (P) B899 

per, G. See Badlselie Anilln- und Soda-Fabr. 9430, 9718, 9747 


„ ,, FAGK 

Pncumer, r. Rubber sponge or the like ; Manufacture of articles of 

_ ( p ) 

Sponge ; Manufacture of hot-vulcanised (P) b24 

Pfyl, B., and W. Samter. Alkalinity of the ash of foodstuffs. Simul- 
taneous titration of a number of the components of the ash . . 9229 
Thair, R. A., and H. Kohnstamm and Co. Souring comijosition and 

method (P) n410 

Pharma-Oliemical Corp. See Markush, E. A 91008 

Phelps, K. P. See Rowe, A. W B888 

Plieips, J. Silver alloys ; Slags produced in melting . . . . 9472 

Philip, J. C., and J. Jarman. Charcoal; Adsorptive capacity of 
wood for dissolved substances in relation to the tem- 
perature of carbonisation 1,499 

Philipp, C. See Chciu. Fabr. von Hoyden A. -0. 1,354 

Philipp, K. Sugar crystals ; Process for washing (P) U485 

Sugar solutions ; Concentrating massecuite anti (P) . . . . 9485 

Phillips, A. W. See Lamb, A. B. > 994 1 

Phillips, C. O., and American Cotton Oil Co. Food product (P) . . 91027 

Phillips, G. B. See Stafford, J. G. 9557 

Pliillips, IT. Sec Pllimner, R. H. A. 9532 

Phillips, H. W. L. See British Aluminium Co., Ltd v .. i»793 

Phillips, M. 77-Cymcno; Sulphonation of — — 9415 

Phillips, W. B. Fire extinguishers of the foam type ; Charges for 

(P) 9197 

Phragmfn, G. Silicon-iron alloys . . . . . . . . . . 9330 

See Jet. to, E. R. 1,209 

See W estgren , A 1,5 1 8 

Pi, T. P. See Kahlenberg, J, 1,184 

Picard, F. Tannins; Solubility of , and their ’extraction from 

vegetable matter ‘ 9 j 020 

Picard, II. F. K. See Sulman, H. L 9202 

Picard, M. See Marcusson, J 9287,9024 

Piccard, J. Aniline Black ; Influence of oxalic acid on formation of 

991 

and C. Buifat. Fluorine ; Determination of in organic 

compounds 9204 

and F. de Montmollin. Aniline Black; Formation of — a 

bimolocular reaction 991 

and K Thomas. Cadmium sulpldde ; Solubility of . . b92 

Catalytic metals . . . . . . . . ' , . . . . . 999 

PJchard, G. See Riviere, G 9813 

richetto, A. See Ponzio, G 9808 

Piehicr, F., and T. Wfiber. Fruit, grain or seeds ; Process for disin- 
fecting (P) . . . . 9902 

Pick, C. L. Fehllng’s solution ; Regeneration of .. .. 985.3 

Pick, S. See Strafford, W. W 9932 

Pickard, C. E. Enzyme bates ; Laboratory testing of . . . . 9964 

* See Wood, J. T. 9083 

Pickard, J. A. Stream-lino filter and its application to the oil and 

colour Industry . . . . . . 9003 

Pickard, R. II., and A. E. Canine. Leather; “ Free” mineral acid 

in 9435 

See Lloyd, D. J 1,019 

Pickering, IS. See. Adkins, H 1,823 

Bickford, J. E. Volatile liquids, solvents, and tin- like ; Recovery of 

(P) 9374 

Pickstone, 0. See Mate, W. C. A. _ .. «50S 

Picou, M. Sec Lebcau, P. n470, nlOOl 

Picon. Sodium thiosulphate and sulphite ; Action of luat. in a 

vacuum on hydrated 9510 

Pictet, A., and N. AmlrJanoff. Sucrose ; Action of heat on . . 9882 

and M. M. Egan. Laetosan 9.395 

and R. Saizmann. Trihcxosnn . . . . . . . . . . 9957 

and P. Strieker. Isosucrosan : Constitution and synthesis of 

9882 

Starch ; Tlexosan from 9957 

Piekenbroek, F. See Ostwald, Wo 9507 

Plenlng, B. Briquetting of extracted lignite 9324 

Pierce, F. E. Chase, M.F. .. .. .. .. .. .. 950 

Pierce, J. AM See Gustavson, R. G 9271 

Pictschmann, A. Mustard oil ; Microchemical detection of .. 9889 

Plettre, M. Milk serum ; Proteins of — — , and their separation by 

the acetone method 9194 

Wliito of egg ; Separation of proteins of by the acetone 

method 9148 

and C. Rowland, TrimyrisUn, a glyceride from milk . . . . 9725 

Pigmenta Ges, m. b. H ., and G. Detsinyl. Dye for animal and human 

hair; Process of producing a (P) 9247 

Pike, R. D. Annealing lehr or furnace (P) 9423 

Calcining apparatus (P) 920 

Cement etc. ; Producing, calcining, and clinkcring (?) . . 9749* 

Roasting furnace (P) . . * b914 

and G. H. West. Naphthalene ; Removal of from gas by oil 

scrubbing ' . . b301 

Pilgrain,P. Scelmbert, II B230 

Pilgrim, J. A. Tanning material Infusions ; Official method of tannin 

analysis and filtration of in tropical countries . . . . 9105 

Pllkington Bros., Ltd., agd D. Railton. Glass ; Apparatus for 

drawing sheets from a body of molten (P) . . . . b71 3* 

Pilling, G. P., and Freyn, Brnssert and Oo. Gas-cleaning apparatus 

(P) 9320 
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Pilling, N. B. Carbides In ferrous alloys ; Micrographic detection 

of B258 

Pinching, H. C. Rubber ; p-Nitrophenol as a preventive of mould 

on b9G3 

Pinckney, R. M. 8orghmn ; Effect of nitrate applications upon 

hydrocyanic arid content of B722 

Sorghum as an indicator of available soil nitrogen BG46 

Pincusacn, L. Enzymes; Influence of colloids on .. .. B68 

Enzymes and light. Diastase B307 

and F. dl Renzo. Enzymes and light. Diastase B307 

and N. Kato. Enzymes and light 1*69 

Pine, L. Phosphoric acid in eggs ; Determination of acid-soluble e884 

Pino Waste Products. See Greenwood, F. E 1*087 

Plnel.A. Artificial silk ; Washing and drying of bobbins of (P) B330 

Pink, F. Liquids ; Separating , e.g., oil from water (P) . . n609* 

Pink, L., and Continentale Jndnstrle-Verwertung Gcs. Yeast; Pro- 
cess of making/ood products from (P) B230* 

Pinnow, J. Ferric salts and sulphurous acid ; Reaction between 

and its catalysis . . . . . . . . . . . . . . Bf>4 

Plnocho, E., and F. Radelet. Separation and classification of solid 

materials ; Apparatus for (P) B644* 

Plnsl, H. Sulphur in iron and steel: Volumetric determination of 

hi 77 

Pinto, R. See Oswald, M. .. M n490,n931 

Pintsch, J., A.-G. Acetylene or like gases ; Porous charges for 

containers for the storage of dissolved in liquids 

(P) u819, B1004 

Pionchon, J., and F. Dtmora. Cuprous oxide ; Formation by a 

wet method of films of exhibiting photuelectrical 

properties u718 

Piper, H. A., and others. Insulin ; Physical and chemical behaviour 

of jf2Hl 

Piper, W. E. See Dorr Go B774* 

Pippig, H. See Bunto, K u& 

Pirelli A Co. Rubber; Vulcanisation of (l 1 ) .. .. hi 87, B187 

Pirnle, M. Water purification ; Function of aeration In . . »728 

Piron, K., and V. Z. Caracristi. Carbonaceous materials ; Apparatus 

for distillation of solid (P) U122 

and Piron Coal Distillation Systems. Absorption device (P) . . B321 

Distilling or refining column (P) b41 

Organic acids ; Separating from aqueous solutions thereof, 

e.g., acetic acid from wood distillates (P) . . . . . . b1G4 

Piron Coal Distillation Systems. See Piron, F. . . j;41, nlC4, B321 

Pirrmann, T. W. See Uhde, F. b103 

Plrschle, K. See Klein, G Hl97 

Plator, G. See Chcm. Fabr. Grlcsheiin-Elcktron .. .. .. n296 


PAGB 

Pl&uson’s Forschungsinat. G.m.b.H. Colloidal dispersions of asphalt 

or pitch ; Preparation of (P) B327, B503 

Colloidal dispersions ; Concentration and refining of 

(P) B82 

Colloidal solutions of sospensold or emulsold character con- 
taining electrolytes ; Stable (P) B809 

Dyestuffs ; Fluorescent (P) B370 

Enamel ; Production of (P) B634 

Filter-press ; Continuous (P) B322, B78B 

Liquid fuel ; Preparation of a (P) . . . . . , . . B665 

Naphthalene ; Production of colloidal dispersions of * for 

use for spraying seeds and plants (P) B398 

Paper pulp, disintegrated straw, peat, heather, wood, and other 
fibrous material; Beating, sizing, colouring and Ailing 

(P) . . B62, B826 

Resins ; Preparation of artificial (P) . . . . B434, B434 

Shaft furnaces ; Burning of lime and cement and roasting of 

ores in (P) B424 

Shale ; Preparation of cement from oil (P) . . • . B297 

Sulphur ; Production of colloidal (P) . . . . . . B712 

Plauson’a (Parent Co.), Ltd. See Hinchley, J. W B2 

Plaut, M. Seeds ; Disinfection of B723 

Plaut. Hardness of metals etc. ; Scientific and technical methods 

for measurement of B180 

Pleach, K. Beer ; Manufacture of (P) B20 

Plews, D. R., and L. Turner. Textile fibres in the hank or in the 

warp ; Macidnes for drying (?) B804* 

Plows, W. J. Electric storage battery plates; Manufacture of 

(P) B101 

Plimmcr, R. H. A. Proteins ; Analysis of . Action of nitrous 

acid upon the hex one banes . . . . . . . . BS49 

and H. Phillips. Proteins ; Analysis of . Determination of 

histidine and tyrosine by brondnatlon B532 

and T. Sbimamura. Proteins ; Analysis of . Analyses 

of gelatin . . . . . . . . . . • . • • B529 

Plochinann, G. Coke briquettes; Preparation of strong — — from 

non-caking small coni (P) BG62 

Lignite smalls or lignite coke dust ; Preparation of pressure- 

resistlug briquettes from (P) B83 

Plowman, W. W. See Feldenhelmcr, W B757 

Plumatead, J. E,, and Jessup and Mooro Paper Co. Cooking liquors 

for manufacture of pajjcr pulp ; Process of making 

(P) B4G4 

Liquid ; Extracting from porous material and production 

of pulverised fuel from soda pulp black liquor (P) . . b74() 

Salts ; Reclamation of low melting-point from black 

liquor from sulphate wood pulp manufacture (P) . . B742 

Pneumatic. Process Flotation Co. See Dolbear, >S. H B222 

Podszus, E. Boron carbide ; Process of producing — — (P) . . B747* 

Incandescence mantle ; Radiation from the Auer . . B244 


Plstorius, 0. See Rhelnisehe Kokcrci G.m.b.H B409 

Pitois, E. Steels; Differentiation of by examination of their 

grindstone sparks J»425, B619 

Pittsburgh Plate Glass Co. See Gelsthorp, F. . . B68*. H4G8, B4G8 

Pivot, P. See Altwcgg, J b782 

Plwowarsky, E. Malleable iron process : Influence of addition of 

titanium to cast iron on n077 


and Bartotoff-Metall Akt.-Ges. (Humctag). Lamelllform metal 
powder ; Process and apparatus for making — — , particular ly 

that having a lustre (P) B98r> 

See Hartstoff-Metnll A.-G. .. .. .. .. .. B982 

Poddcr, K. Sec Siegel, II. UG79, B87G* 

• P61zgntcr, F. See Ocrtel, W B012 

Pohl, E. Silica, silica bricks, etc. ; Production of masses of 


Titanium In grey cast iron H59 

See Bauer, O. n59 

Place, P. B. See Davis, J. ]> b023 

Plahl, W. Almonds ; Detection of bitter almonds in sweet 

and their physiological significance B1026 

Plamondon, L. See Brien, J. It b325 

Plantation Rubber Mnnuf. Co., and M. M. Dessau. Printing on 

rubber and the production of articles thereby (P) . , nf>27 

Platard, M. See Girard, P H455 

Plato, W. See Rohmer, M 1*553 

Platoch, M. Abrasive articles; Production of hot-pressed 

(P) B205 

Alumina, free from iron ; Production of — — - from bauxite 

(P) LI 7 

Platten, M. G. Lead ; Production of metallic from ores, 

products, and compounds (P) * . . b181 

Plaueln, K. See Rascher, M nS39 

Plauson, (I. Elcctn (hcmirnl reactions ; Method and apparatus 

for carrying out n477 

Plauson, H. Alkali carbonates ; Manufacture of (P) . . nl73 

Alkali salts, especially carbonates; Manufacture of certain 

(I*) BIG 

Disintegrators (P) b238 

Dispcrsoids ; Manufacture of (P) B698* 

Dyeing (P) D332, U876 

Lubricants ; Manufacture of (P) b124 

Oil colours and printers’ inks; Procesafor making (p) bios 

Paints and methods of manufacturing ‘them (P) . . . . BIOS 

Paper ; Manufacture of (P) B628* 

Paper ; Production of from peat (P) B62* 

Plastic masses ; Preparation of suitable for Insulating 

purposes from iigoite and peat (P) b641 

Resin ; Coloured synthetic (P) U720* 

Rubber ; Colouring of and production of coloured rubber- 

coated materials (P) • b206 

Rubber or ebonite substitutes ; Manufacture of (P) . . B142* 

Starch preparations ; Manufacture of (P) B191 

See Plauson’s Forschungsinst. G.m.b.H. b826 


(P) B944 

Pohl, F., and 0. Jfigcr G.m.b.H. Linoxyn ; Artificial material 

suitable for use as u substitute tor and other purposes 

(P) U303 

See Jager, C., G.m.b.H.^ B392 

Pohl, n. Sparingly soluble substances ; Preparation of solutions of 

(P) B80fl 

Pohl, O. Distilling and carbonising crude peat (P) . . . . . . B8 

Pohluud, E. See Stock, A. ./ B418 

Poirot, G. See Cuny, L. , . . . . . . . . . . . n3s 

See Grimbert, L BlTi? 

Pokrowskaja, E. See Zelinsky, N 1)243 

Polcich, G., and A. Joklik. Calorific value of fuels with a high 

content of ash ; Determination of Bids 

Polden, D. C. Casein and the liko ; Production of moulded articles 

from (P) BloiM 

Polonske, R. See Elscnlohr, F. b93C 

Policard, A. Mlcro-incincratiun ; Method of applicable to 

hlstochemJcal research u8<) 

Pollack, I., and E. Mtihring. Resins ; Manufacture of artificial 

from phenol and formaldehyde (P) BG3 

Poliak, A. Yeast ; Preparations for cultivating (P) . . . . n273 

Yeast ; Production of (P) nfls: 

Poliak, B. Sugar solutions ; Relation between electrical conductivity 

and concentration of b92‘' 

Poliak, F. Cellulose acetate ; Viscous solutions or plostlo materials 

from (P) B52 

Formaldehyde and urea or thiourea and Its derivatives; 

Manufacture of resinous condensation products from 

(P) B720, B953, B987 

Metal coatings ; Applying electrolytic to porous bases 

(P) B98G 

and K. Ripper. Pollopas, a new synthetic colloid B87 

Resinous condensation products ; Process for manufacturing 

(P) B9I- 

Pollak, I. Nickel ; Micro-determination of — — . . . . b851 

Poliak, J. See Streblnger, R b9«9 

Pollitzer, F. Gases ; Determination of density of . . B694 
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ollock R. R-. and Universal Oil Product* Co. Oils; Apparatus 

' for treating (P) B1005 

olonovskl, M. Carbon; Apparatus for the semi-micro -deter- 
mination of In organic substances B581 

Oxidation ; 8uiphochromio and j8-oxldation B277 

olonovskl, iff, and M. Eserino ; Nltroso and benzoyl derivative* 

of b766 

olyslua, G. Cement; Burning and other materials in two 

or more stages (P) B98S 

Rotary kilns with electric heating ; Burning, especially of cement, 

in (P) B424 

oma, 0. p-Amlnophenol ; Manufacture of (P) .. .. b551 

and 0. Pellegrini. IT-acid (amlnonaphtholdisulphonle acid 

1,8.3. 0) ; Manufacture, of (P) b402 

omeroy, R. E. H. Pulverising material; Machine for (P) n816 

omilio Bros. Corp. See Giordan!, F B032 

omraer, F. See Honcamp, F B763 

ommerenko, H., and R. Dewert. Blgh-spoed teol steels; 

Influence of heat treatment on cutting power of . . b715 

once, H. P. " Lccltlburin,” a lecithin from the eggs of the 

shark b990 

ontalti, 8. See Ruzlcka, L. B570 

onzio, G. Dlmethylglyoxlme ; Preparation of . Utilisation 

of by-products of acetone industry n277 
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acid. Auger and Odlnot B172 

Arsenlo-antlmony compounds ; Preparation of organic . (P) 

Chem. Fabr. von Heyden B809, B810, B810 

Arsenic compounds : Manufacture of organic : 

! P) Adams and Johnson B890 

P) Albert, and Roessler and Hasslachcr Chemical Co. u77 

P) Margulios .. B96G 

Arsenic disulphide ; Reaction between lime and . Atkin and 

others b$$0 

Arsenic trloxlde ; Influence of mercury and other impurities on 

rate of oxidation of — — by nitric acid. Smith and Miller B1012 

Production of phosphorus pentoxlde and from arsenic- 

phosphorus smoke developers. (P) Chem. Fabr. Griesheim* 
Klektron .. .. .. .. .. .. B829 

Vapour pressure of . Smellie 


Dry ■ 


B820 
Hi 99 

lift 70 
n(M):» 
B37 

J)G49 
nil 3 
B580 

1)80 

1)417 

1)202 

B970 

b61 4 


B829 

B30 

B805 

B950 

b751 

b156 

B202 

1)178 

1)970 

1)522 

1)38 

B318 


Arsenical composition for preparation of a sheep dip ; 

preparations for exterminating or keeping down pests ; Manu- 

<*• facture of . (P) Vogel .. ?. .. 

thera|>eutio preparations ; Manufacture of . (P) Mac- 


b966 

B571 

B095 


Aryloxynuphthylkctoues ; Manufacture 
Chem. Ind. In Basle 


Arsenic qs add ; Solubility of in beverages. Gay and Wende 

Titration of — — with permanganate. KolH»ff 
Arsenkms chloride; Distillation of antlmonkms chloride, stannic 

chloride, and ■ , Bdttger b378 

Arsenlous oxide. See Arsenic trloxlde. . 

Arsenious sulphide sludges ; Treatment of for separation 

of the sulphide. (P) Jordan . . b173 

Arsenite ; Reaction between permanganate and in alkaline 

solution. Felgl and Weiner b852 

Arseultes ; Manufacture of alkali . (P) Henkel and Meyer . . B257 

Arsenobenzene derivatives. Contardt and Caszani . . B053 

derivatives; Manufacture of . (P) Meister, Lucius, und 

Briining b537 

derivatives stable in solution ; Preparation of — — -. (P) 

Meister, Lucius, u. Brtinlng . . . . B850* 

Arsenobenzenes ; Determination of arsenic in . De Myttenaere B32 

Arseno-compounds of the pyrazolone series ; Manufacture of . 

(P) Streitwoli and Metz b927* 

Arsphenamine. See Salvarsan. 

Artenieia herba alba ; Probable presence of thujone in essential 

oil of . Allnari B536 

Artists’ colours ; Difference between oils of linseed and poppy seed 

groups as vehicles for > Eibner and Wibelitz .. B641 

Arylamine salts of benzencmonosulnhonlo acid. Key worth . . 34 IT 

salts of 2.6- and 2.7-naphtlmieDedlsulphonlc acids. Forster 

and Key worth . . . . • 105T, b936 

salts of a- and /9-naphthalcnesuIphonic acids. Forster and 

Key worth 299 t, B930 

Errata 314T 

N-Ary lamino-alcohols ; Arsenated . Hamilton . . . . D199 

2-AryI-4-anilnoquinollncs ; Preparation of . (P) Chem. Fabr. 

Scherlng B354 

Arylbigunnides ; Properties of . Callan and Strafford . . 5 t 

Arylguunidine* ; Properties of . Callau and Strafford . . 3T 

of . (l*) Soc. of 

B88* 

Asbestos cement compositions ; Manufacture of , (P) Lan- 

hoffer und Lanhoffer B383 

materials ; Treatment of . (P) Exportiugenleure fflr 

Papier und ZellatofftechnJk Bl35 

or its products impregnated with rubber latex ; Manufacture 

of . (P) Russell and Broomfield B880 

Ash ; Determination of by the aid of oxygen. Wetselaar . . U319 

Determination of fusibility of . Mertens BtJ23 

Ashes ; Pneumatic separation of coke from . (P) Arpin . . B361* 

Production of building material from . (P) Novo-Mdrtel 

Gcs B945 

Use of fuel in production of cement. (P) Rheinlsch- 

Wostfalische Sprengstoff A.-G B517 

Ashpit waste of coal- burning furnaces ; Machine for sorting . 

(P) Fauquet b7 

Aaperyilht* oryztr \ Constitution of kojic acid, a y-pyrone derivative 

formed by from carbohydrates. Yabuta . . . . B443 

Asphalt ; Constitution of . Ncllensteyu Blfl2 

Determination of in lubricating oils. Evans . . . . b0 

emulsions; Manufacture of. . (P) Kirechbraun .. .. b210 

-limestone ; Manufacture of artificial . (P) Zimmer 

and Friinkl B258 

Manufacture of . (P) Building Accessories and Flooring 

Co., and others B384 

Manufacture of coloured . (P) Building Accessories 

and Flooring Co., and others B384 

Manufacture of synthetic mineral — (P) Saunders . . B749 

for mineral-surfaced roofing ; U.S. Government specification 

for .. .. .. .. .. .. .. .. B714 

paints ; Relation of acidity to Jellying of . Fisher . . B560 

primer for roofing and waterproofing ; U.S. Government speci- 
fication for B714 

Production of colloidal dispersions of . (P) Plauson’s 

Borschungsinst. . . . . . . . . . . b327, B503 

Removal of from mixtures of hydrocarbons. (P) Neumann B48 

Treatment of Mexican by heating under pressure with 

sodium formate and with carbon monoxide and water 

respectively. Waterman and Kortlandt B898 

for waterproofing and damp-proofing ; U.S. Government 

specification for B85S 

Assam ; Crude oils of . Wilson B701 

Astralagm sinicue ; Action of gases produced by decomposition 

of on the growth of the rice Diant. Onodera . . B647 

Preventing harmful action on the rice plant of gases produced 

by decomposition of , Onodera BC47 

Atmospheric compound for divers’ use. (P) Cooke .. .. b"8 

gases ; Solubility of — — in solutions of ammonium chloride. 

Costo and Andrews n398 

Atomising fusible materials. (P) Meurer b718* 

solids by shaking with liquids. Gurwttach Bl 1 7 

Atractidi* oummifera extract ; Detection of In liquor! oe extract. 

Gtttffrfc .. .. B904 

Atractylu otatd, Thunb. ; New constituent of . Takagi and 

HtmgO . . . . . . . . . . , . . . . . 1)924 

B 2 
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B33 


M15 


n704 

1)80 


Atropine phosphates, Dcbucquet 

Attraction ; l’hysico-chcmical force of . Preparation of colloidal 

solutions by atomisation of solids by shaking with liquids. 
Ourwitsch 

Aurin . .svc under Triphenylraethane dyestuffs. 

Austenite. See under^Utei. 

Australia ; Plants of — worthy of attention aB sources of essential 

oils. Penfold 

Autoclaves. (P) ErdOl- u- Kohle-Verwertung A.-G B323 

Operation of ~ — . (P) Cfiirtncr u737 

Autoxidatlon and anti-oxygenising action. (Catalytic properties 

of sulphur and Its com pounds. Moureu and others .. U1028 
Auxlmones and the growth of green plants. Clark ami Holler . . B484 

Aventurine glazes. See under Glazes. 

Azeotropy ; Application of to preparation of organic com- 

pounds. Wuyts 

A zinc derivatives ; Manufacture of . (P) Akt.-Ges. fiir Anilin- 

Fa hr B825 

A zinc dvestuffs : 

Anllinoilavimlulima derived from phcnanthraquiuonc. Sircar 

and Hoy B412 

derived from acenaphthcnequinone. Sircar and (Julia .. B288 

Manufacture of . (P) Soc. Anon, dcs Mat. Col. et Prod. 

CJiim. do Si. Denis, and others .. .. .. .. 13505 

Safrauinc dyestuffs for wool ; Manufacture of . (P) 

Akt.-Ges. fiir Anilin-Fabr. .. .. .. .. .. u930 

Azo dyestuffs : 

Accelerating iniluence of In vulcanisation. Drakeley 

and others 238T, 1)083 

Amlnoaeetophononea as Intermediates for Morgan and 

Moss n80 

Chromic and cobaltlo lakes of igordant . Morgan and 

Main Smith * . . . . b934 

Chromotropo 1015 Spectropliotometric analysis applied to 

Anpo! and lirode b7SI 

Columbia Vellow, constitution of — Hogert and Bergehn Ji823 

Congo colours; Commercial — . Vaubel nJ12 

Effect of Isomerism on the colour of certain - — . Crossley 

and Ro.seuvelt . . . . . . . . . . . . , . n30S 

Identification of insoluble on the fibre, ami of azo pigments 

in substance. Ho wo ami Levin 
Influence of sulphonic groups on colour of — - Meuly 

Iniluence of sulphur on the colour of ; 

Foster and Held B823 

Waldron and Reid ni07 

Intermediate products lor making . (p) Soc. o'. Che in. 

fud. in Basle B937 

Manufacture of : 

(P) Payer uml Co. .. ulo*, B413, B414*, 

1)028*, B862 

(P) Chein. Fa hr. (Jriesheim-lCIektron b 24M, n248, 

H369, n592*, B824 

(P) Green and others B2S9*, B309 

(P) Moister, Lucius, u, Brlining «627 

(I 1 ) Soc. of Chem. Ind. in Basle B329, 1)329*, u782*, B782* 

Manufacture of add . (P) Moister, Lucius, uml Priining MM>2 

Manufacture and application of . (p) Soc. of Chem. Ind. 

in Basle BiOOS 

Manufacture of blue trls- . (P) Bauer and others . . B705 

Manufacture of capable of being chromed. (P) Soc. of 

Chem. 1ml, in Basle B167, B370* 

Mtiuufacture of chromium eomjKnmds of . (P) Soc. of 

Chem. Ind, in Basle Bl«8* 

Manufacture of and of chromium compounds thereof. 

(P) Soc. of Chem. Ind. in Basle B328 

Manufacture of containing chromium. (P) Soc. of Chem. 

Ind. in. Basle ig-.o;, 

Manufacture of corlnth-ooloured to black . (P) Chem. 

Fabr. Griosheini-Elektron . . . . . . . . . . nr , 05 

Manufacture of dis- : 

(P) Bayer mid Co. 

(P) Durand u. Iluguenin A.-G. 

<P) Joyce 

(P) Joyce, and Chemical Foundation, Inc. .. 

Manufacture of insoluble . (P) chem, -Fabr. Griesheim 

Elektrou 

Manufacture of insoluble — - derived from acylueotyl com- 
pounds of diamines, (P) Chciu, Fabr. Grlesheim-KIektcpn 1)78°* 

Manufacture of pyrazolone : * 

(P) Geller, and National Aniline and Chemical Co. BI008 
(P) Holliday and Co,, and Stokes ,. .. .. n211 

(P) Markush, and Pharma- Che muni Corp BJ008 

(P) Soc. of Chem. 1ml. in Basle . . . . n552 

Manufacture of pyrazolone , and of intermediate products. 

(P) Soc. of Chem. Ind. in Basle .... H 4 l*> 

Manufacture of tetrukis- . (?) Akt.-Ges. fur Anllinfabr’ 

... .. . , H126, 1)592*, 1)741* 

Phenanthraqulnoneazo dyestuffs. Sircar ami Hoy . . B 412 

Preparation of — — from 5-chIoro-2-amino-p-xylene. Wheeler 

and Morse . . . . . . . . , . # B1OO0 

Preparation of mono- from J-acid. Battegay uml Woitf n86 

Production of fast on the fibre. (P) Soc. of Chem. Ind in 

Basle 

Production of on the fibre from arylamldes of 2 3-hydr- ***** " 

oxynaphtholc acid, (P) Chem. Fabr. Grieshcim-Elcktron b708 

Production of In substance or on the fibre. (P) Moister 

Lucius, und Briining ’ 

Azo lake dyestuffs. (P) McAllister, and Du Pont de Nemours 

and Co % . , . . B10 

Azocyanincs. Sett under Quinoline dyestuffs. 

Azoxybenzene ; Separation of 
Traobe and others 


1)802 

n551 

B781 

B49 

1)028* 


- from carbazole by oil flotation. 


B895 


B 

1MGH 

Babcock milk analysis apparatus ; Modification of . Pozti-Escot Bl04 
milk and cream test bottles ; Use of waste alcohol In calibration of 

. Thcron and Cutler . . . . . . . . . . »884 . 

Bacilli, acid-fust; Growth-inhibiting effect of organic compounds 

towards . Schflbl B995 

Bacillus from dairy wastes ; Flavobacterium euaveole-ne, a new species 

of aroraatio — — . Soppelaud . . . . n960 

Uacillm buhjurieus ; Adaptation of -to phenol. Michel .. b609 

Bacillus fdsinem ; Product prepared from for retting vegetable 

substances. (P) Istlfcuto SIcrotorapico Milanese, and Carbone Bll 

Ban. granulobacter pectinovorum ; Fermentation of pentoses by 

Pearson and others B883 

Proteolytic uction of amli ts effect on the hydrogen-ion con- 
centration. Peterson and others B883 

Bac. subtilt s ; Action of — — on cotton. Trotman and Sutton . . 192T 

Backhomia angmtifolia ; Essential oil of . Penfold . . . . b920 

| Backhomia citriudora ; Essential oil of . Penfold .. .. n38 

; Backhomia mt/rli folia ; Essential oil of • — . Penfold . . . . B576 

j Bacteria ; Behaviour of towards alkaloids. Green and Lonstein B490 

| Jn beverages ; Effect, of carbonat ion on . Donald and others B012 

I Biology of thiosulphate . Klein and Limberger .. .. B189 

! Comparison of activities of antiseptics on leucocytes and on . 

I Fleming B490 

Differential tests for members of colon group of . Koser .. B995 

; Differentiation of human ami soil strains of aerogenes section of 

colon group of . Levine and Linton ., .. .. B013 

j Fermentation of salts of organic adds as an aid to differentiation 

j of types of - Brown and others B1025 

: Latent fermenting powers of . Grey.. .. .. .. nfllO 

Nutrition of . Whitehead . . . . . . . . . . u958 

i Production of phenol by . Sic.ke .. .. .. nl47 0 

• Production of sulnholy'ing . (I*) Llpman »085 

Radioactivity and nitrogen-fixing — — . Kayser and Delaval .. 1)722 

Resistance of to heat. Dugdale .. .. .. .. 17 t 

Bacterial cultures ; Optimum and limiting concentrations of hydrogen 

ions for . Cluzet and others .. .. .. .. p500 

growth in enamel slip. Wahliu B382 

soil preparation ; Possibility of making a for non-legume 

crops. Makrinotf n310 

Bactericidal action of qiuuones and allied compounds, Morgan 

and Cooper . , . , . . , . . . 352T 

action; Selective—. Cooper ami Forstncr .. .. .. B962 

act inn of tellurium-/3-diketones. I nliuonce of chemical structure 

on ^ bactericidal power. Morgan and others 304 t, B351, B923 


charcoal preparations ; Production of highly — 
value of perfumes. Bryant 


(P) Schoeller 


’8 
B705 
U534 


Bactericides. (P) Bayer uml Co. 

Bacteriological media ; Behaviour of dyestuffs Jn in water 

analysis. Steam and Steam 

Bart, radir.ictda : Experiments witli — . Makrinoff 

Badau root,, a Siberian tanning material. Smctkin 

Ba cked crcn nlaf.it ; Stearoptene occurring in essential oil of . Pen- 
fold and Morrison . . ’ . 

Bagasse ; Determination of sugar in by cold extraction. Niebocr 

fibres; Preserving . (P) Munroe and Dahl berg 

Furnace for li<|uld fuel and . (P) Ahnagro 

Obtaining fibres from ; 

(P) Shaw 

( P) Shaw and Dahl berg 

Treatment of for extraction of cellulose. ( 1*) McRae 

Bakery products ; Increasing the volume of . Mohs 

Baking powder ; Acid ingredient for — (P) Utz 

processes and the like ; Compound for use in connexion wi 
- . (I*) Clark, and Glasgow and London Refining Co. 
tests ; Method of procedure for experimental - — Fltz 

Bala tu and analogous vegetable resins ; Manufacture of ( 

Hauser, and K. i). P., Ltd. 

Manufacture of — -. (P) Stutchbury, and K. D P., Ltd.' 

Production of aqueous dispersions of . (P) Pratt 

Ball mills. (P) Fasting 

Balsams ; Production of therapeutically active constituents of 

(P) Boedccker 

Bamboo ; Treatment of - for extract ion of cellulose. (P) McRae 

Jbuik vaults and similar structures; Lining plates for - (p) 

Mowery, and American Abrasive Metals Co. * \ [ 

Barbituric acid compounds ; Manufacture of .. (P) Chem Fabr 

Sclierlng 

Barbituric acids ; Manufacture of salf-s of ( 'C-disubstltutcd ( Pi 

Luyraud ‘ hU7 

Barium ; an^i'itzgcmM ° f mcthwl8 of <Jetcrmln, «K . Congdon 

Electrometric dctertninatlon of - - — alone and in presence "oil 
calcium. Muller and Wertheim 

Manufacture of alloys of strontium or with lead. (P) Kroil, 

ami McLillbank u. Metallurgi.sdic Gcs. . . B301 

Separation of radium and . Chlorine " ” ^r.r. 

Volumetric determination of . Angdescu 

Barium carbonate ; Solubility of — in water under high pressure 

Thcrmafeffpd«i 0 n ' < ‘v" u of »M«h solution. Haehnel B867 

— ln era * ,,,ite tubc *' T ‘ m - b215 
" * ' 1 M a aulart'iirj • • , , , P > Orffahl nnd otter. ] ! M32 

Manufacture of from barium sulphate. (P) Budnikoff .. B 506 


b613 

1J346 

B758 

il57« 

n608 

b213 

B103 

B784 

B784 

llf>O0 

1)390 

B572 

B490* 

H993 

1)1020 

B918 

B757 

Bl57 

1)234 

1)500 

B301* 

B114 


1)539 

B734 
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Barium cyanide ; Manufacture of . (P) Deguide. . . . B746, i 

Barium ferrites. Martin 1 

Barium formate ; Decomposition of . Fischer and others . . l 

Barium hydroxide ; Continuous process for manufacture of . (P) 

Deguide 1 

Bariuni manganate ; Solubility product of . Schleslnger and 

Slems 1 

Barium oxide ; Preparation of porous — . (F) Khcnanta Ver. Chem. 

Fabr., and Looser • • •• • ■ 1 

Production of Intimate mixtures of with curiam deposited 

from methano at high temperatures. (P) Lentz .- •• 1 

Thermal effects on heating curve of In graphite tubes. Tarn- 

mann and Grevenieycr 1 

Barium peroxide ; Manufacture of . ( P) Stewart, and La porte, 

Ltd 1 

Barium salts ; Manufacture of soluble from residues from manu- 

facture of barium sulphide. (P) Rhenania Ver. (’hem. 
Fabr. A.-G. .. •• •• ■■ •• •• 1 

Barium sulphate ; Adsorption by freshly precipitated diving and 

after Its precipitation. Ghosh and Dhar . . . . ■ • 1 

Sedimentation of — — . Llesegang •• •* 1 

used in X-ray examination ; Poisoning from . Dinslage and 

Bartschat 1 

See also Jilmc fixe. 

Barium sulphide ; Manufacture of . (P) Kircheisen .. .. 

Bark waste of Redwood ; Manufacture of artificial silk from -• . 

Greenbaum 

Barkhauscn effect in silicon-steel. Tyndall . . • • • • • ■ ** 

Barks ; Chemistry of . Fein berg and others 

Barley ; Determination of starch in . Ling and others . . 

Development of pentosans in diving germination. Aau 

Lncr and Masschulein .. •• 

Dietetic value of as determined by its vitamin content. 

Southgate . . . . . . - • • • • • 

Effect of aeration upon development of in a heavy clay soil. 

Allison 

Kffect. of germination on the alourone layer of . Bemuon . . 

Kffect of methyl and ethyl alcohols on growth of . Puri .. n 

Effects of electrolysis on amylase of germinated , Maignon 

Evolution of phosphorus during the course of germination of . 

Van Laer and Duvinage 

Experience with an apparently high-class foreign — — . Matthews 
Formation of alcohol during aerobic and anaerobic germination 
of • — 1 — . L lions and Heiimal . . . • .... 

Influence of a deficiency of potash on development of — — - when 
manured with different amounts of sodium nitrate. Wiess- 
mann 

Influence of nitrifying bacteria on growth of . Fred .. n 

Influence of soil, season, and manuring on quality and growth 

of . Russell . . . . . . • • 

Investigation of for vitamins B and C. Harden and Zilva. . 

Base exchange ; Coagulation of day and phenomena of . Gallaly n 

-exchanging aluminosilicate ; Production of potassium hydroxide 

solution with simultaneous formation of a highly basic . 

( P) Rhenania Ver. them. Fabr. A.-G., and Messersehmitt . . 

-exchanging cotujanmds ; Manufacture of : 

(I’) Hilditrh and others 

0*) Kobelt 

-exchanging material containing silica, alumina, and basic ma- 
terial Production of . (P) Permit! It A.-G., and Schiller 

-exchanging material ; Manufacture of (P) Green.. .. 

-exchanging properties of glauconite ; Improving the . (P) 

.Spencer, and PcrmiitJt Co. . . 

■exchanging silicates ; Manufacture of : 

(P) Lee, and Borromitc Oo. of America .. 

(P) Wherry 

-exchanging silicates ; Regenerating . (P) Duggan, and 

Permutit Oo * • • • 1 

•exclianging substances ; Preparation of artificial . (1 ) 

Willeox, and American Zeolito Corp. .. 

-exchanging substances ; Regeneration of cs]>eeially in 

water-softening. (P) Mora we . . 

Basie functions ; Bsc of quluhydronc electrode for determination of 

. Harris 

Bates ; Determination of practical value of enzymic . Lepctit. . 

Enzyme . Wood and I’ickard . . 

Laboratory testing of enzyme . Pickard 

Preparation of . (P) .fucker uud Co. 

Preparation of from animal excrement and organs. ( P) Fink 

Preparation of from the excrement of dog9 and pigeons. (P) 

Gdller und Kregllnger 

Batik. See under Printing. 

Bating agents. See Bates. 

Baudouin test for sesame oil. GraVcnhorsfc 

•Bauer oil, the high-boiling residue from molasses fusel oil as a source of 

caprlc acid. Marvel and Hager 

Bauxite cements ; Manufacture of free from metallic impurities. 

(P) Patrouillcau 

Fused . Bigot . . 

and tiro like ; Repeated use of same sodium carbonate for decom- 
posing . (P) Rilsberg, and Rhenania Ver. Chem. Fabr. 

A.-G., Zwclgniederlassiing Mannheim 

as a polymerising agent. Dunstan and others 

Production of aluminium, silicon, and other elements from . 

(P) Hooper •• 

ns a refining agent for petroleum distillates. Dunstan and others 
Technical use of in petroleum-refining. O'Brien . . 


pao a 

" Bayer 205 Constitution of . Fourncau and others . . .. B312 

scries ; Chemothcrapeutlca! researches in tho . Carbarn ides 

of the aminohenzoylaminonaphthntenesulphonic adds. 
Fourncau and others . . . . . . . . . . . . B399 

Beans ; Chemical and structural study of mesqulto, carol), and honey 

locust . Walton . . . . . . . . . . . . 1)105 

Bccquercl ruys ; Photographic action of . Waldi# .. .. B814 

Beef ; Treatment and storage of . (P) Linley B190 

Beer analysis ; Calculation of original percentage of extract in . 

Poemens . . . . . . . . . . . . Bl40 

Cause of haze produced in by addition of caramel. Del rotate H649 

Combination of carbon dioxide in . Liters . . . . . . n348 

Determination of carbon dioxide in : 

Bode and Hcmbd .. .. .. .. .. .. )*140« 

Macheleidt .. . . ‘ .. .. .. .. .. nl46 

Formation of fusel oil and influence of higher alcohols on quality 

of — -. Mummo **687 

Haze in export . Vise* . . . . . . . . ■ • nl92 

Influence of the mashing process and />n on the composition of the 

wort and acidity of the . Windisch and Kolbach . . 1)1024 

Investigation of for vitamins B and <’, Harilen and Zilva . . J*958 

Manufacture of . (P) Pleach . . . . . . . • • • **29 

Manufacture of protein-stable — — nnd relation of dextrin con- 
tent to protein-staldlity. Vise* .. .. nl93 

Method of treating . (I*) La Bour, and Chemical Equipment 

Co. 1)570 

wort; Effect of ammonium chloride upon growth of yeast and 

hydration of gluten in . Fulmer and others .. **922 

wort etc. ; Colorimetric determination of hydrogen-ion concen- 
tration of — — . Hind.. .. .. .-1)192 

worts; Apparatus for cooling — — . (P) Robinson .. .. 1)83* 

worts from mixed grists and slack malts. Itankcn .. .. 1*348 

Beeswax ; Acids in . Gnseard and Damoy . . nl0“2 

A IcohoLs and hydrocarbons from . Gotten rd and Damoy . . nl 40 

Chemical composition of , Damoy .. 1)432 

Decomposition of . Muilhc .. .. .. .. .. B719 

Detection of glycerides in . Bourcot .. .. .. u431 

Methods of determination of specific gravity of — •. 1 tz .. 1*342 

substitutes; Manufacture of knoadable . (P) Von Boyen B681 

Beetroot, juice ; Correia (ion between acidity and coaguhible sub- 
stances present, in . Kryss . . . . . . . . 1*306 

jiliee ; Preparation of . (P) Mathis .. .. • . 

Beetroots ; Philip]) continuous process for extraction of juice, from 

. Pauekwcrts . . . . . . . . . . . . 1*67 

nnd products therefrom ; Nitrogenous constituents of . 

Von Lippmann .. .. .. .. .. .. 1*270 

Bentonite; Sedimentation of . Coward 1*786 

Benzaldehydc ; Manufacture of . (P) CraVer, and Barrett Co. 1)200 

Oxidising dibenzyl to . (P) Ourme, and Carbide and 

Carbon Chemicals Corp. 1*770* 

Benzene ; Adsorption of by silica gel ; 

(P) Somerville and Williams . . . . . . . . 1*860 

Williams 99T 

Chlorinating . (P) Mcistcr, Lucius, und Pruning ... B246 

Continuous and fractional treatment of wash-oil containing 

. (P) Still 1*820 

derivatives containing carbon side-chains ; Manufacture of 

. (P) Howards and Sons, and Blagdet) .. .. 1*577 

Examination of mixtures containing petroleum spirit,, turpentine 

oil* and . Prltzker and Jungkunz .. .. .. 1*666 

and its homologiies ; Catalytic condensation of acetylene with 

. Reichert and Niemvland .. ., .. .. 1*152 

Purification of by freezing. (P) Vita .. .. .. 1*328 

Solubility of in water. Milligan **818 

Siilphonation of . Harvey and Stegeman 1*781 

Vapour density of . Bill k . . . . . . . . . . **823 

See a 1*0 Benzol. 

Bcnzenemonosulphonte add ; Arylaminc salts of . Key worth 341 t 

Benzidine as reagent for aldehydes. Van Pick . . . . . . 1)33 

as reagent and as indicator for specific oxidation potential. 

Koitholf Bl50 

Benzidine benzenomonosuiphonate. Key worth 342 t 

Benzidine salts of 2.7- and 2.6-naphtlmtencdisulphonlc adds. Forster 

and Key worth 167T 

Benzidine Balts of a- and /9-nuphthalenesulphonic adds. Forster 

and Key worth 300T 

Benzine anaps. Thomson . . . . . . . . . . . . B248 

See also Petroleum spirit. 

Benzole add ; Oxidising dibenzyl to — — . (P) C'urine, and Carbide 

and Carbon Chemicals Corp. . . . . . . . . 1*770* 

Removal of carboxyl groups from . Schrader und Welter B575 

and its salts ; Antiseptic action of . Waterman and 

Kuipcr 1*534 

Subliming . (P) MeKeo .. .. .. .. .. 1*577 

Benzol ; Activated carbon and silica gel for recovering from 

gas. UrbaJu .. .. .. .. .. .. .. 1*737 

Apparatus for recovery of from gas. (P) Pflstercr . . bW>9 

Bromine titration test for impurities in . Alberti . . 1*975 

content of coal gas ; Apparatus for measuring the in the 

works. BUrger . . . . . . . . . . . . . . 1*361 

content of gas ; Determination of by means of active 

charcoal. Schmolkc 1)242 

Determination of in coal gas or coke-oven gas by means 

of adlvo charcoal etc. Flselier and Zcrbe n700 

Determination of in illuminating gas and coke-oven gas 

by means of active charcoal. Berl and Wucheudorff . . 1*546 

Determination of -m — in illuminating gas by means 'of active 

charcoal. Gollmer 1)974 

in gas ; Determination of by means of activated rliarcoal. 

Kattwiukel b6 
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PAOB 

Benzol— continued. . 

hydrocarbons ; Apparatus for distillation of from 

saturated wash-oil. (P) Still . . . . . . . . . . B48 

Preparation of crudo from saturated wash-oil. (P) Otto 

und Co. . . . . . , . . . . . . . . . . B459 

Purification of crude . Dunkol B80O 

Recovering <gom coal gas. (P) Aguilhon . . . . b286 

J te cover y of • from coal gas by freezing. (P) Soc. des 

Hants Fourneaux de Eouen B550 

recovery plant ; Cleansing tire . Wysehall and Bmpon B000 

recovery plant ; Limitation of consumption of wash oil In a 

and cause of tho thickening of the oil. Offe. . . . B242 

recovery process ; Rasohlg’s . Neumann B408 

recovery ; Silica gel as an adsorbent for . Williams . . B931 

recovery ; Solubility and Vapour ^pressure of naphthalene In 

relation to . Buute and Pipplg Bf> 

Refining . (1») V.L. Oil Processes, Ltd., and others . . B1006 

refining ; Apparatus for extraction and removal of resin from 

from solution in acid. (P) Still 

Refining commercial . (P) Somerville and Williams 

refining ; Recovery of sulphuric acid from waste acid obtained 

in — , (i>) Laube und Mcnzcn - 

refining ; Resin-containing waste oils from . Kattwlnkol 

Treatment of to obtain a resin. (P) Dcutach-Luxemburg- 

Lsehe Bergwcrks- u. Hlitten-A.-G., and Ullpert .. 

wash-oil ; Apparatus for distilling saturated . (P) Gerhard 

and Schumacher 

wash-oil ; Comparison of methods for dehenzolising — — and 
recovery ox wash-oil from blast-furnace tar. Whittaker 

wash-oil ; Direct cooling of : 

(P) Goldschmidt and Ott 

Werner 

wash-oil; Direct and indirect cooling of . Kiomstcdt 

wash-oil not requiring regeneration ; Lignite paraffin oil, 

. Thau 

wash-oil ; Thickening of . Kattwinkel 

wash-oil ; Treatment of tar for preparation of . Gruhlkc 

wash-oil ; Waste heat in debenzolisfng — - — . Guillet 

washer ; Operation of a . Schumacher and Becker 

washing ; Final cooling of gas before 
See ah o Benzene. 

Renzopoly methylene compounds. Oxidative degradation of tetra- 
ds to phthal- 

phthaiic add. Von Braun and others 


(P) Bruns 


B780 

B780 

Bl6 

R83 

B4U 

B020 

B0 

B280 

B207 

B700 

«408 

B770 

U023 

I»770 

i»897 

b549 


B32 


— . (P) Bayer und Co. 

. (P) Geho und Co., aud 


u769 


B353 


JJ492 

B7R1 


77 


Benzyl acetate ; Preparation of 
Benzyl cliolatc ; Preparation of 

Runne 

Benzyl esters of polybaslc acids ; Preparation of salts of acid — 
for use as nntisposmodics. (P) Kegels, and Merck and Co. 

4Donzyl-2-methylquinoHne. Roscnlmucr 

Benzylplithalamldic acid ; Preparation of alkali and alkaline-earth 

salts of . (P) Hoffmaun-La Roche und Co. 

Bergenia cr ansi folia. See Badan. 

Bergius process for ('racking oils with hydrogen under pressure. 

Kling ‘ B701 

Berkefeld filter candle ; Use of in filtering tanning solutions. 

Kubclka and Bf'lavski B528 

filter caudles ; Cleaning . Kubclka B225 

Beryllium-aluminium alloys. (P) Metallbank u. Metallurgisclio Gcs. b389 

Electrolytic production of . Hopkins and Meyer . . . . B473 

Manufacture of metallic . (P) Dickinson B986 

Metallurgy and ulloys of . Engle and Hopkins . . . . B473 

Bet ala lenla ; True nature of the glucoslde of methyl salicylate 

present In tho fresh bark of . Bridcl b924 

Beverage products; Sterilising . (P) Andrews and others.. B051 

Beverages ; Contamination of with zinc. Sale aud Budger . . b273 

Effect of carbonation on bacteria in - — . Donald and others B012 
of low alcohol content; Manufacture of - — . (P) Dolenz .. B487 

Manufacture of . (P) Rettger and Chaplin . . . . b1027 


Solubility of arsenious acid In - 
Bichromates ; Manufacture of , 


Goy and Wende. 

(P) Jouve and Helbronner . . 


Bidiphenylene-cthylene ; Dyestuffs derived from . Kehrtnann 

and Buffat B80 

Bile aolds and their alkali salts ; Production of compounds of lecithin 

with . (P) Boehrlnger 8ohn / B027 

acids ; Preparation of colloidally soluble heavy-metal salts of 

. (P) Riedel A.-O., and Boedecker B890 

Binary mixtures ; Volumetric turbidity method for analysis of 

. Bogin B970 

Binding granular and other substances which in their normal con- 
dition are incapable of being bound. (P) Jung . . . . B985 

material for use in road-making and for analogous purposes. 

(P) Wake and Spence b219 

Biological products ; Preservatives for . (P) Zell and others . . B153 

Bios ; Fractionation of and comparison of bios with vitamins 

B and C. Lucas B1025 

Multiple nature of . Fulmer and others . . . . . . b438 

Bird-lime from halogen-substituted rubber. (P) Thieme 

Bismuth ; Activities of zinc, cadmium, tin, lead, and in their 

binary liquid mixtures. Taylor 
amalgam ; Use of liquid In volumetric analysis, Someya 


B04 


B137 

b963 


-antimony alloys; Electrolytic preparation of . Mazzuc- 

chelli and Tonlnl B09 

-cadmium alloys ; Hardness of . D1 Capuh and Arnonc . . B260 

Colorimetric determination of small quantities of * 

Cuny and Poirot .. .. BS8 

Laporte B38 


Bcnzopoly methylene compounds. Oxidative degradation of 
nydronaphthaleno and its substitution products to ] 
onic acid and phthalic add. Von Braun and othei 
4-Beuzoylaminoaccnaphthene. Morgan and Stanley 345T i 


B571 

B512* 


Bis muth—iwif inutd . 

Determination of ; 

Hanna and Jilek B256 

Kttrthy and MUUer B772 

Determination and separation of by methods based on 

hydrolysis. Luff b818 

Determination of In wine. Seller B480 

Extension of Reinsch test for arsenic and antimony to . 

Evans ♦ . . . B37 

•lead alloys ; Hardness of — . Di Capua and Arnone . . B20O 

ores ; Process of treating . (P) Darling, and Ellis- 

Foster Co. B100 

Rapid electro-analytical separation of silver, copper, and 

by means of graded potentials. Lassieur B540 

Rapid electrolytic determination of — — and its use In analysis 

of bismuth ores and products. Seel B751 

Recovering from low-grade ores. (P) Foretner . . . . B703 

-tin alloys. Hardness of . Di Capua B420 

Bismuth citrate ; Composition of and its reactions with alkalis. 

Adams B807 

Preparation of . Fabr&gue Bll8 

Bismuth compounds ; Organic for use as dyes and antiseptics. 

(P) Bally, and Haco-Ges B067 

Bismuth mono-8-hydroxyquinolinc ; Preparation of . (P) 

Engels, and Merck aud Co B492 

Bismuth oxide ; Hydrated . Corfleld and Woodward . . . . B807 

Bismuth oxynltratc ; Analysis of . Luce B1012 

Examination and composition of . Corfleld and Short . . B786 

Bismuth salts ; Manufacture of emulsions of . (P) Hoffmann* 

La ltoche und Co B570 

salts ; Reduction of by hydrazine hydrate. Hanus and 

Jilek B255 

Bismuth tartrate ; Preparation of . Fabrfeguo . . . . B118 

Bismuth tartrates. Corfleld and Adams b807 

Bitumen and tar ; Preparation of mixtures of . (P) Butler and 

Fopham b900 

Bituminous cement-aggregate composition. (P) Finley . . . . B749* 

compositions. (P) Atherton B900 

and like compositions. (P) Butler and Popham . . . . u070 . 

materials ; Condensing or fractionating the vapour mixture 

obtained from . (P) Metuu 8 polka z. ogranlczona 

odpowledzialnoscla B025 

materials ; Extraction of tar and gases from . (P) K Idtzer B408 

protective solutions. (P) Govan . . . . . . . . . . b1014 

Black liquor produced in manufacture of sulphate pulp Treating 

. (P) Richter and others * .. Bl3 

Blackstraps. See Molasses. 

Blanc fixe. Lieaegaug b!02 

Manufacture of . (F) Michael und Co. . . . . . . B75& 

Blast-furnace gas. See under Gas. 

-furnace tar. See under Tar. 

-heaters ; Characteristics of air . Ellis and White . . B541 

for metallurgical furnaces and the like ; Oxygenated . 

(P) Van Nuys, and Air Reduction Co B388 

Bleaching action of hypochlurous acid. Trotman . . . . 240T, B939 

and bucking fabrics and yarn in skein form. (P) Mohr and 

others D508 

cellulose pulp. (P) Ebio and others .. .. .. .. Bll 

Chlorinating fluids for . (P) Van Meter, and Justinian 

Cairo Co. B291* 

damage ; Methyleuo Blue value as indicator of . Ristcnpart B291 

earths. See under Earths. 

experiments. Kind . . . . . . . . . . . . B786 

fibrous material of vegetable grigln, cellulose, paper, and the like. 

(?) Hamburger and Kucsz B508 

fibrous materials, e.g ., sulphite pulp. (P) Drewsen, aud West 

Virginia Pulp and Paper Co B742 

and like operations ; Agents for dotersivo scouring, . (P) 

Moseley B020 

and like operations ; Apparatus for . (P) Smethurst . . B333* 

or like treatment of yarns In strands, loose material and the like. 

(P) Sehlumpf . . B020 

liquors ; Bl-polar electrode eleetrolysers for production of . 

Hepburn B743 

liquors and their bleaching action. Kauffniann .. .. B029 

Preparing raw linen for . (P) Bochtcr B748* 

process. Waentig B201 

solutions ; Production of : 

(P) McMahon, and Matliloson Alkali Works . . . . B332 

(P) McMillan, and Electro Bleaching Gas Co. . . B832 

textile fabrics or like material. (P) Mate and Pickstoue .. B608 

textile fibres : Apparatus for . (P) Brandwood and others. . Bl2& 

textile materials ; Vomitiug kier for . (P) Jefferson .. B&3&. 

Treatment of yarns and fabrics composed of vegetable fibre* i 

previous to . (P) Mackenize and othors . . . . B9(& 

of wood cellulose. Schwalbe and Wenzl B80 

Bleaching powder ; Action of carbon dioxide on . Oehl . . . . B181 

Determination of available chlorine In ■: 

Kert6sz ; r B02 

, R«dt .,-i ■■■■,;' »172 

Determination of chloride In . Nakamura . . . . . BlSi 

Determination of moisture in . Ochl W- . .'JJ180 

Effect of temperature of chlorination on . Ochl V. . . B268 

Explanation of explosive decomposition of and inode of It* 

decomposition at higher temperatures, Ochl . .. .* B54 

explosions. Gill , , . . b08O 

Heat of formation of and thermochemical explanation of it* 

decomposition and formation, Ochl B54 

Manufacture of high-grade — Mataul and Suzuki .. . , B130 

solutions ; Apparatus for electrolytic decomposition of •. (P) 

Lorenz 3747 
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Bleaching powder — continued. 

solutions; Manufacture of — (P) MacMahon, and MatWeson 

Alkali Works .. .. b95 

Stabilising- — . (P)Gamm*l B948 

Blood; I)et»nnlnatlonofflbrinogeniD~ — . Starlinger . . .. B114 

Manufacture of substitutes for bora and ebonite from (P) 

Fitzgerald . . b800* 

Potassium fluoride as preservative for * — . Major .. .. B614 

serum ; Preparation of a dry, completely soluble salt mixture, 

containing all the salts of , ( P) SAchslsches Serumwerk 

A.-G. ... .. B855 

serum ; Production of light-coloured albumin free from Inorganic 

salts, from — — . (P) CSappenberg d907 

Speed of sedimentation of emulsions such as . Sakurei b703, b1026 

Blue-print paper. See under Photographic, 

Boar f Fat from wild . Rae B264 

Boiler feed water. See under Water. 

-scale ; Removing . (P) Sichert b995 

Boilers ; Electrical prevention of scale and like deposits in . (P) 

Heberlein BlOOl* 

Fixation of bases in electric steam . (P) Deutsche Ton- und 

Bteinzeng-Werke A.-G. B896 

Electrolytic manufacture of thermio siphons for fire-boxes of 

steam . (P) Locomotive Firebox Co B476* 

Preparatlou and feeding of dlsincrustanta for preventing and re- 
moving scale in , (P) Verderevsky and Saks . . . . b205 

and similar apparatus : Apparatus for removing solid impurities 

and scum from steam . (P) McClelland B81 0* 

steam- ; Considerations affecting thermal balance of . Lin- 

guet u39 

Boiling point elevation ; Accurate determination of . Jabl- 

czyuski and Kon b36 

Bone-black ; Manufacture of glue and of . (P) Beycrsdorfer, 

and Zuckerfabr. Frankenthal B102I 

Bone-Wheeler gas analysis apparatus. Grice and Payinan .. .. B771 

Bones; Preparation of grease and glue from . (P) Lbb .. .. B. r )2fi 

BosaX' ; Method of obtaining . (P) Kuhnert Bf>6 

Recovery of from saline liquors. (P) Iddings . . . . B95 

Borchers’ metal ; Substitution of for platinum in electro-analysis. 

Blcesen b202 

Bordeaux mixture ; Increasing the efficiency of . (P) Ban and 

I.tcbhardt u8(H 

-oil emulsion. Winston and others n«r>2 

Boric acid ; Determination of in milk and other foods. Livcrseego 

and Bagnall u349 

Determination of in nickel-plating solutions. (P) Baker 

and Girl n837 

Dissociation constant of . Prldeaux and Ward .. .. n2f>2 

Electrometric study of titratlou of . Mellon and Morri;; . . nf>56 

Borneo tallow and illip6 nuts. Georgi b525 

Bomcol ; Formation of from turpeutino oil. Murayama and 

Abe b33 

Preparation of from turpentine nil. Murayama and others B781 

from sulphite-cellulose lyes. Holmbcrg and Sunesson . . . . B447 

Bornyl chloride ; Preparation of . (P) Schmidt B849 

Bornylene ; Preparation of . (P) Chem. Fabr. Sehering. . .. b158 

Boron ; Determination of in iron alloys. Mazzettl and Dc Caril B472 

Determination of in steel alloys. Seuthe B750 

Ferrochrome alloy containing . (P) Dc Golyer .. .. B078 

steels. See under Steels. 

Treatment of ores containing . (?) Kelly b173 

Boron carbide ; Manufacture of : 

(P) Pursons nl6 

(P) Podszus B747* 

Production of abrasive substances from . (P) Podszus, and 

Hartstoff-Metall A.-G. «982 

Boron halides ; Use of iron alloys for production of — -. Dc Carli . . B400 

Borondisalieylic acid; Preparation of a silver salt of . (P) 

Schulz and Joerrens b769 

Boronia thujona ; Essential oil of . Penfold b33 

BostveUia eerrata ; Essential oil from olco-rcsin of — r~. Roberts .. nil 4 

Bran food flakes, (p) Minlnbcrg B803 

Preservation of . (P) Schfff-Giorginl U196 

wheat- ; Detection and determination of rice husk in . 

Marchadier and Goujon n844 

wheat * ; Proteins of . Isolation aud elementury analysis 

of a globulin, albumin, and prolamine. Jones and Gersdortf B228 
Brandy ; Detection of diethyl phthalato in . Wewers .. .. B687 

Brass ; Brittle ranges in — - as shown by Izod impact test. Bunting B33 V 

Corrosion of as affected by grain size. Anderson a nd Enos . . b298 

Corrosion of insea-watar. BcngoughandMay .. .. B833 

Dezinolfleation of . Nixon b298 

Effect of lead and tin on 60 : 40 . Hanser b426 

Eutectoid (a+y) in . Hcike and Ledebur B1016 

Heat treatment of a/3- — — . Ellis and Schemnltz . . B790 

Internal strain In aud methods of relieving it. Masing and 

Haase .. .. ,, ,. B790 

melting ; use of flukes In . Genders and Haughton . . U472 

Relation of heat treatmont, mechanical properties, and micro- 

structure of 60 : 40 . . Homerberg and Shaw .. B472 

Relation of heat treatment to microstructure of 60 ; 40 . 

Williams and Homerberg b472 

•smelting furnaces ; Refractory Ruing for . (P) Hale .. B679 

tubes in a feed-water heater : Investigation of a fatigue failure 

of and nature of fatigue. Millington and Thompson . . B298 

Sraeeiea nigra ; Increase in content of ally l isothiocyanate in on 

manuring with sulphur, Goldoni b853 


PAGH 

Bread ; Determination of alcohol in — s und berg b228 

•making; Countingyeast cells in dough for . Turley .. b993 

-making dough ; Fermentation of . Chabot ... . . B70 

-making; Effect of water containing free chlorine In — — . Mori- 

son B993 

-making flour composition. (?) Blouch and others ., .. B727 

-making ; Manufacture of yeast stimulant for . (P) Taka- 

mine, jun., and others . . B489 

-making ; Preparation useful for . (P) International Taka- 

mine Ferment Co b112 

-making ; Reports on research in at the National Bakery 

School, London, Dor6e and Kirkland b884 

-making ; Utilisation of bacteria which form lactic and acetic 

acids in . (P) Beceard b440 

-making ; Value of sweet potato flour in . Gore . . . . b70 

Manufacture of : 

(P) Buffington u764 

(P) Dairah u803 

(P) Heath B886 

(P) Negro b274* 

Manufacture of leavened : 

(P) Hoffman and others B190* 

(l») Ward B71 

Production of enzymes for use in manufacture of . (P) 

Kohman and others B30 

Vitamin content of . Hara B228 

Vitamin B content of white . Hartwell , . . . . . B349 

Bremen blue. Vanino and Engert B391 

Brewers’ coppers and other vessels ; Heating and promoting the cir- 
culation of the liquid contents of . (P) Worssam and 

Sons, and Fox b762* 

Brewing : 

(P) Wooldridge B992 

(P) Wooldridge, aud Soc. Auglo-lieige du Proc. Wool- 
dridge Bl47 

Complete utilisation of hops In •. (P) Von Horst . . . . B993 

Electric mejisurement of available acidity and its applications 

in English . Parsons . . ' 11192 

Utilisation of raw grains in . Dictsche and Klein . . . . B146 

Brick furnaces ; Attaining high temperatures of combustion In 

burning fuel in . (P) Hclbig »382 

kilns. (P) Canavera B218 

porOBimeter ; Simple . Pressler B381 

Bricks ; Checker — for resisting alkaline slags. Booze and Flint . . i»010 

Equaliser apparatus for transverse tests of . Whittemoru .. B5I4 

and the like ; Manufacture of . (P) Vaughan . . . . nf>8 

and the like ; Manufacture of basic . (P) llodson . . B384, b748 

I and the like ; Manufacture of porous . (P) McDermott and 

McLaren b07« 

Manufacture of building . (P) Carthaus . . . . . . B384 

Manufacture of fireproof . (Pi Sieuriu B748 

Manufacture of porous . (P) Koppers B830 

Thermal conductivity and othor properties of two commercial 

heat -insulating — — used in kiln construction. G reen . . B674 

Waterproofing . (I*) Hendrich B831 

Brine ; Apparatus for continuous purification of . (P) Oxley . . B746 

Apparatus for evaporation of and simultaneous separation of 

gypsum. (P) Maschinenbau A.-G. Balcke B788 

Electrolysis of . (P) Mathieson Alkali Works .. .. B671 

Insoluble anodes for electrolysis of . Fink and Pan . . . . B906 

Purification of . (P) Brooks, and Mathieson Alkali Works . . B57 

Purifying — — for electrolysis. (P) Hanson and others . . . . B746 

Recovering various salts from natural , (P) Burnham B174, b467 

Briuell test on hardened steel ; Improvements In tho . Hultgren b885 

Briquettes; Apparatus for manufacture of . (P) Illingworth, and 

Illingworth Carbonization Co. B&89* 

Apparatus for manufacture of fuel ; 

(P) Lam plough and Fathers . . Bfi51* 

(P) Nielsen and others B587 

Fuel and binders therefor. (P) Nagel B1003 

Carbonising fuel . (P) Zwoyer . . B858 

Lignite . (P) Setchell B163 

Manufacture of : 

(P) Bi&nsdorf und Co B547 

(P) Broadbrldge and others b779* 

(P) Illingworth B408 

Manufacture of coal and other . (P) Lloyd and St. Barbe B166* 

Manufacture of fuel : 

• (P) Chance B8 

(P) Ormandy and Board .. .. .. B7 

(P) Vogel, and General Fuel Briquette Corp. . . B286 

Manufacture of oro or fuel . (P) Smallwood . . . . B364 

Manufacture of peat . (P) Dow B777 

Manufacture of pressure-resisting from lignite smalls or 

lignite coke dust. (P) Plociimann B83 

Manufacture of strong coke from non-caking small coal. 

(P) Plociimann B662 

Standardisation of methods of testing . Berthclot .. B774 

Treatment of coal and manufacture of : 

(P) Mclntlre, and International Coal Products Corp. B244 
(P) Smith, and International Coal Products Corp. B244 
Briquetting. (P) Damon, and Vulcan Iron Works . . . . . . B777 

coal : 

<P) Apfclbeck «547 

. (P) Nagel B740 

coal, coke, ores, and the like. (P) Ges. fttr Maschlnelle Druckent- 

wiaserung b974 

coal or other material ; Machines for . (P) Sutcliffe . . i»245* 

extracted lignite, ^ienlng B324 

’ (P) Martel B740 

(P) Woodall, Duckham and Jones (1920), and Duckham b286 
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Briquetting continual. ' 

fuel and other substances. (P) Sutcliffe 

Manufacture of tHr from bituminous fuel suitable for use in 

. (j») rarbo 7 .it A.-U 

peat or humus. ( P) Stillman, and General Fuel Briquette Corp. 
powdery lignite etc. (P) Kiescwaltcr 

of raw 'li unite or coal, (p) Ganssen 

send -coke. (P) N.V. “Briquet (Jo.“ 

See also Agglomerating. 

Bromate ; Use of ~~ — in volumetric analyst. Preparation and 
properties of normal ami basic mereuilc broinate. Smith 

Bromelia Magdalena*, Wright ; Fibre of . Bunting 

Bromic acid ; Determination of hypo brumous acid and . Bill- 

maim and Kimbcrt 

Bromides; Analysis of alkali . Winkler 

Manufacture of alkali (P) Michael uml Co. 

Bromine ; Addition of to fats and oils. Oestermann. . 

Detection of chlorine. Iodine, and in mixtures of halides. 

Kuni't 

-iodine value of oils; Determination of -- — Preacher 
ions; Detection of in presence of other ions giving a precipi- 

tate with silver nitrate : 

Painttl 

I’amttl and Wonneseh 

in organic compounds ; Determination of . Mazume and 

K ino 

in organic compounds ; Hydrogenation rnetliod for determina- 
tion of — — . Ter Meulen and lleslinga .. 

Oxidation metiiod of determining chlorine, iodine, and in 

organic compounds, lleslinga 

value. Addition of bromine to fats and oils and determination 

of the . Sabalitsehka and Dietrich 

value of fats; Gravimetric determination of and the 

bromine refraction value. Uiazzo .. .. .. 

values of oils ; Determination of - . Sabalitsehka and 
Dietrich . . . . . . . . . . . . . . 

Volatility of in solutions of d liferent, electrolytes and its 

hearing on bromometric analysis, dander and Felt 
water; Alkalimetrie determination of — . Hupp .. 

Bromoanilino suits of 2 . 7 - and 2 .fl-naphthalenedisulphonle acids ; 

The m- and />- . Forster and Key worth 

salts of a- uml 0 -naphthaleriesulphonie acids; The m- and p- 

. Forster and Keyworth 

Bromo-eompounds ; Preparation of aromatic by the aid of 

mixtures of hydrogen peroxide and hydrogen bromide. 
Leullor . . . . . . . . . . . . • • . . fi 

-derivatives of a-ekeostearie nckl. isldo.. 

-derivatives of methane ; Preparation of — . (P) Elektto. hem. 

Wcrkc and others 

Bromogluten. Vandevelde. . . . . . . . . . . . . U 

a-Bromoisovaleric acid; Salts of with organic acids. (P) 

Goldschmidt and 3 cuss .. .. .. .. .. 

Bromometry uh substitute for iodhnetry. Manchot- and Oberiiauscr 
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C'ongdon and others . . . . _ . . . . B984 

in Bteel Determination of . Stanley . . . . . . B871 

in steel ; Rapid determination of by measurement of 

electrical resistance. Linke . ■ . . . . . . B789 

Sulphochromlc oxidation of organic substances and coal in 

presence of catalysts for determination of . Florentln b454 

Utilisation of vegetable materials and manufacture of 

gas-adsorbent . (P) Barnebey . . . . . . B860 

Vapour pressure of solid . Van Laar . . . . . . BlOOl 

Variation in electrical resistance of with temperature. 

Noyes, jun. . . . . . . . . . . . . B873 

See also Charcoal. 

Carbon bisulphide ; Iodometric determination of . Andr6 B132 

Manufacture of . (P) Badische Anilin u. Soda Fabr. . . B870 

Purification of commercial from hydrocarbons. Ruff 

aud Golla . . . . . . . . B787 

Removal of from coal gas by a nickel catalyst. Evans 

and Stanicr . . . . . . . . . . . . . . B586 

Treating gases for removal of . (P) South Metropolitan 

Gas Co., and others .. .. .. .. .. .. B704 


Carbon dioxide; Absorption of from gas mixtures by 

water under pressure. Zerbe . . . . . . . . B242 

Adsorption of mixtures of nitrous oxide and by char- 
coal. Richardson and Woodhouse . . . . , . BI4 

in air ; Electrometric method of determining , Spoehr 

and McGee . , . . . . . . . . . . . . »269 

Alleged reduction of to formaldehydo by hydrogen 

peroxide, and the assimilation hypothesis of Thunberg. 

Bach aud Monosson . . . . . . . . . , b491 

in beer; Combination of . LUers .. .. b34§ 

In beer ; Determination of ; 

Bode and Uernbd . . . . . . . . . . B14G 

Macheleidt . . . , . . , , b!4G 

content of air above unmanured and dunged soils. Leinmer- • 
maun and K aim .. ,. .. ,, , . $305 

Determination of carbon monoxide and — • — In flue gases. 

(P) Siemens u. Halske A. -G. .. ,. . bS20 

Distribution of gases containing over agricultural 

plantations. (P) lireddin .. .. . . B189 

from fermentation processes ; Furlfylng . (P) Back* 

haus, and U.8. Industrial Alcohol Co. .. .. B688 

Installation for treating plants with derived from 

impure or waste gases. (P) Riedel .. .. * .. B144* 

Manufacture of . (P) Elledge .. 8334 

Method for studying absorption of by caustic soda. 

Lcdig and Weaver . . . . 8859 

and potassium carbonate solution. Bieberta and Fritzseh© 

8594, 8594 

Production of formic add from hydrogen and . Schrader B574 

production of plant roots as a factor in the feeding power 

of plants. Parker 8484 
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Carbon dioxide— continued. 

purification of , (PrBackhaus, and U.8. Indus trial 

Alcohol Co . . • B943 

Recovery of from waste gases and the like for intro- 
duction Into greenhouses. (P) Ketterer . . .. B0O7 

[deducibility of . Parra vano and Dol Turoo . , . . b176 

Relationship between carbonic add, carbamates, carbonates, 

an d , Faurholt . . B940 

Reversal during adsorption of hydrogen and by wood 

charcoal. Lorenz and Wiedbrauuk B595 

In soil gases. Mukerjeo B482 

Stoves , for treatment of growing plants with - — . (P) 

Relnau B801* 

Theory of assimilation of by plants. Ostwald . . . . B148 

See also Carbonic acid. 

Carbon monoxide ; Absorption of by cuprous sulphate 

in presence of sulphuric add. Damiens . . . . B071 

-air explosions ; Activation of nitrogen In . Bone 

and others . . . . . . . . B457 

Decomposition of . Fester and 13 rmle . . . . . . B210 

Determination of . Lebeau and Bedel . . . . u772 

Determination of carbon dioxide and in fluo gases. (P) 

Siemens u. Halsko A.-Q B320 

Determination of in industrial gases. I>e la Condamino U1030 

Device for promoting combustion of in furnaces ; 

(P) Craig B163 

(P) Craig, and Carbon Monoxide Burner Co. . . b103 

Direct combination of with alcohols. Fischer and 

Tropsch . . . . . . . . . . . . . . B535 

and hydrogen; Production of “synthol” by synthesis 

from . Fischer and Tropsch . . . . . . BlOOl 

and iodio acid ; Reaction between in aqueous sulphuric 

acid. Lamb and others . . . . . . . . B941 

Manganese dioxide in catalytic oxidation of . Whltcsell 

and Frazer W132 

Oxidation of . Fester and Drudo . . . . . . . . B255 

Production of formates from bases and In presence 

of water. Fischer and Von Philippovich . . . . B535 

Production of formic ucid from steam and . Schrader B574 

Promoting action of palladium on copper in adsorption of 

hydrogen and . Hurst and Rideal . . B418 

Promoting action of palladium on copper in catalytic com- 
bustion of hydrogen and . Hurst and Rideal .. b418 

Reagent for absorbing . Damiens n540 

Reducibility of . Parravano and Del Turco . . . . ul7fl 

Removal of from water-gas and coal-gas. and synthesis 

of methane. South Metropolitan Gas Co B660 

Synthesis of higher members of aliphatic scries from . 

Fischor and Tropsch Bl52 

Carbon oxysulphide ; Manufacture of . (P) Badlsche Anilin 

und Soda Fabr B870 

Purifying gas from . (P) Badlsche Amilin u. Soda 

Fabr B780* 

Thermal decomposition of . Stock and others . . .. n4L8 

Carbon tetrachloride ; Examination of for medicinal pur- 
poses. Perkins . . . . *800 

Tests for purity of . .Newcomb . . . . . . Bf>36 

Carbonaceous filtering media ; Revivyfying . (P) Wcinrlch b802 

and like materials ; Distillation or heut treatment of . 

(P) Nielson and Laing .. .. ul22 

materials ; Apparatus for distillation of : 

(P) Hutchins B704* 

(P) Perry B548 

materials , Carbonisation of . (P) Rhodes and others B820 

materials ; Distillation of . (P) Catlin, and Catlin Shale 

Products Co. B933 

materials ; Gasifying . (P) Webcrt B325 

materials ; Treatment of . (P) Trumblo . . . . nl004 

residues from distillation retorts ; Utilisation of . (P) 

Heyl B244 

sllmoa and the like ; Dressing or concentrating . (P) 

Copp6e et Cie. . . . . B7 

substances: Distillation of (P) Wolf, and Kohlen- 

vercdelung Ges B859, b975 

substances ; Froth flotation process for removal of ash 

constituents from . (P) Gelsenkirehener Berg- 

werks-A.-G., Abtcil. Schalke B81S 

substances ; Treatment of powdered . (P) Davidson 

and Lewis . . . . . . . . . . . . B899 

substances ; Utilisation of by thermal processes, 

(P) Behwarzenauer B326 

Carbonado ; Structure of . Gerlach B808 

Carbonate-containing minerals ; Increasing the fineness of 

(P) Reitmalr B740 

Carbonates ; Behaviour of in the flotation process. Berl and 

Pfannmtiller . . . . . . b792 

Determination of alkali In presence of bicarbonate. 

Saballtschka and Kublsch B550 

Determination of in highly coloured Moulds. Dunnicliff B894 

Determination and separation of soluble Hydroxides, salts 

of sulphur adds, and and of elementary sulphur. 

j&rvinen • . . B&09 

of heavy metals ; Solubility of — - hr water under high 
pressure of carbon dioxide, and properties of such 

solutions, Haehnol *807 

Manufacture of alkali : 

(P) Plauson .. .. Bid, B173 

(P) Wipfler B266, 

Relationship between carbon dioxide, carbonic acid, car- 
bamates, and . Faurholt *940 

in soils; Determination of carbonlo acid present as . 

8anyal .. .. B483 

Thermal decomposition of Mawettl *940 


nan 

Carbonic acid baths ; Production of . (P) Chem. Fabr. 

Titania Ges B829 

esters of monohydric alcohols ; Preparation of normal 

. (P) Boehringer und 86hno B355 

Photolysis of , Baur and Biichi BlOfi 

Relationship between carbamates, carbonates, carbon dioxide, 

and . Faurholt B940 

Volumetric determination of total in dilute solutions of 

calcium bicarbonate or in hard tap-water. Crowthcr and 

Martin B923 

See also Carbon dioxide. 

Carbonisation apparatus ; Manipulation of the Flscher-Hchradcr 
aluminium — - and examination of the distillation products 

obtained with It. Noack nl61 

of bituminous ooal and like material. (P) Ruaby n778 

of carbonaceous materials, e.g., pitch. (P) Bhodefe and others . . B820 
of cereal husks and other vegetable waste. (P) Von Badolln . . B604 

of coal, lignite, and the like. (P) Davies B500 

of coal, lignite, shale, or other bituminous materials ; Apparatus 

for . (P) Prinz zu Loewenstcin B85* 

of coal or similar carbonaceous substances ; Apparatus for . 

(P) Owen B588 

Coking and carbonising processes and apparatus, more particu- 
larly for tow-temjwrature . (P) Koppers . . . . B548 

of combustible materials. (P) Ilildebrandt . . . . . . Bl23 

. furnace. (P) Berthelon *83 

gases. See under Gases. 

and gasification of fuels. (P) Davies B501 

Low-temj>eraturo : 

(P) Barrs B740* 

(P) Lumie . . . . • . . ■ . . . B003 

low-temperature ; Comparative study of some coal tars pro- 
duced by . Euwards I43 t, 149t 

low-temperature ; Composition of gas from in a rotary oven 

at different temperatures. .Arnold B241 

lew-temperature ; Retort furna</ for . (P) Mdntire .. b704» 

Low-temperature ——of solid fuels and the like. (P) White .. b244 

Low-temperature with &}>eeial reference to lignite. Berthe- 

lot. . . . . . . . . . . , . . . . . B545 

Method and api«iratus for . (P)McEwen B100* 

of uon-coking bituminous materials at low temperature. (P) x 

Ivoppers B100* 

processes. (P) 8. E. Co B898 

Retorts for revivification and . (P) Vachler. . .. .. B778 

of solid fuel. (P) Rude B003 

of solid fuels ; Retorts for . (P) Qucneau B974 

Carbonising compound for treatment of metals. (P) Matthcwsou and 

others . . . . . . . . . . . . . . . . B2 1 


Carbons from aromatic hydrocarbons and derivatives ; Catalytic 

activity of . Farmer and Firth . . .. .. BlOOl 

Cavbonyi chloride ; Determination of — Reeves . . 279 t, b78 7 

Determination of in gas mixtures. Bredig aud Von 

Goidberger * . . . . *828 

Manufacture of . (P) Weaver, and Weaver Co. .. B980 

Pyrogenic formation of . Biesalski . . . . B941 

Carbonyl compounds : Formation of alcohols and hydrocarbons 

from aromatic and aliphatic-aromatic by catalytic 

hydrogenation. Straus and Grindel . . . . . . . . »925 

Carbonyl sulphide.. See Carbon oxysulphide. 

Carborundum ; Presenco of in certain crystals of aluminium 

nitride. Matignon B510 

Carboxyl groujis ; Titration of amino and in amino-acids etc. 

in aqueous solution. Harris . . . . . . B74 

groups ; Titration of amino groups and in amino-acids, 

polypeptides, etc. Harris . . . . . . . . . . B203 

Carboxylase ; Relationship of synthesis by carbollgase to degradation 

by . Neuberg and Rosenthal . . . . . . . . b922 

Carboxylic acid clflorides ; Manufacture of . (P) Moistor, 

Lucius, u. Briinlng B848 

Carburettcd air for use in internal-combustion engines ; Production 

of . (P) A bad B104 

Cardamoms ; Essential oil of . Moudgill 137 t 

Carnalltte ; Technical electrolysis of fused lor production of 

magnesium. Fodotioff and Woronin . . . . . . . . B19 

Carnation ; Essence of the . Glichltch B447 

Cnrnotite ; Determination of uranium in . Brinton and Elies tad B1017 

Extraction of radium, uranium, and vanadium from — — . Thews 

und Helnle B56 

ores ; Concentration of . (?) Bleecker B181 

Synthesis of -. Cannerl and Pestelii . . . . . . b979 

Carob beans ; Chemical and structural study of . Walton . . B195 

Carotin ; Determination ol by means of the spectrophotometer 

and colorimeter. Schertz B288 


Carruben seeds ; Use of in the leather industry. Oasaburi and 

Siroonsini B043 

Cartridges ; Preparation of liquid-air . (P) Sprengluft-Ges. . . B679 

Qatvacrol ; Determination of thymol and - — in Spanish thyme oil. 

Sage and Dalton .. .. B1029 

Sicilian oil of Thymus capital us as a source of. Palazzo and 

Lutri B530 


Case-hardening ; Prevention of by copper plating. McCullough 

andReiff B635 

process. (P) Bond and U.S. Chain and Forging Co B752 

ifw alto under Iron and Steel. 

Casein ; Basic amino-acids yielded by — — . Leavenworth . . . . B961 

curd ; Drytng — —a (P) Foster, and Vermont Casein Pty., Ltd. B634* 

Flocculatkm of > Loobenstein .. B610 

Isolation of an amino-add of the indole group from . Abder- 

haiden and Bickel *703 
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Casein -continued. 

and the like ; Production of moulded articles from . (P) 

Polden ill 021 

Manufacture of an adhesive from . (P) Trntzer .. .. 1*842 

Manufacture of alkaUne-eartli compounds of organic phosphorus 

compound contained in milk . (P) Hoc. of Chcm. I ml. 

in Basic . . . . . . . . . . , . , . . . 0314 

Preparation of phosphorus-containing nuclear substance of milk 

. (P) Hoc. of C'hcm. Ind. in Panic 1*960 

Products of prolonged tryptic digestion of Kriinkcl and 

others . . . . . . . . . . , . . . . . n340 

delation between amino-acid composition of - — and its 

on parity to combine with base. Cohn and Rerggrtn . . 1*961 

size. (P) llegnlcr and Pird . . 1*920 

Treatment of skimmed or soured milk or buttermilk for separa- 
tion of calcium caseinate (soluble casein) or . (V) 

Marston 1*533 

Casein-sulphuric acid, llatano .. .. **344 

Casel nogen ; Amide nitrogen of - Luck .. .. .. 1*725 

Determination of tryptophan content of . Onslow.. .. 1*349 

Cashcw-nufc oil. See under Oils, Fatty. 

Cassia oil. See under Oils, Essential. 

Cast articles ; Maim fact me of (P) llenker 1*830* 

Casting metals. (P) Egerton .. .. .. .. .. .. j*428 

Castor oil. See under Oils, Fatty, 
seed lipase, See untle.r Lipase. 

Catalase of yeast ; Stability of . Nakamura H921 

Catalysis by the action of subdivided metals. Thermal effect of 
hydrogenation of ethylene at the surface of finely divided 
nickel. Forest l . . .. .. .. .. .. .. i*36l 

at, an air-liquid interface ; Case of — — ; destruction of rennin 

by agitation. K ideal and Wolf 1*720 

Heterogeneous --- ■ Uurwitsch .. .. .. .. b152 

Heterogeneous Selective action of nickel catalyst, in 

hydrogenation of vegetable nils. Jtichardson and others . . 1*504 

. and the internal-combust ion engine, Sokal .. .. .. 28:Vr 

Second report of committee on contact . Bancroft,.. .. 1*39 

Simplicity of mechanism of reaction as one of factors condition- 
ing . Pullock . . . . . . . . , . . . 1*279 

Ttylrd report of committee on contact — • - Taylor . . . . 1*81 5 

Catalyst carriers; Preparation of from soluble salts stable, on 

heating. (P) Ziercn 1*238 

Catalysts for ammonia synthesis ; Manufacture of . (P) Clancy, 

and .Nitrogen Corp. .. ., .. .. .. i*50 

Apparatus for making metal . (P) Vegetable Oil Securities 

Co. . . . . . . . . . . . . . ]i9S5 

Drying and (mating porous materials for use as . in Fitz- 
patrick .. .. .. .. 1*972 

for hardening oils. (P) Harter and Meyer 1*986 

tor hydrogenation ; 

(P) Pouvier and others .. .. .. .. 1*795 

(P) Van Arsdel, and Provvn Co. .. .. .. .. 1*719 

for hydrogenation of oils ; Manufacture of . (P) Ellis .. i*432 

lutiuenec of the support upon the activity of Rosennumd 

and Lh ngor . . . . . . . . . . . . . . ]*231 

Manufacture of : 

(P) Casale, and Cusalc Ammonia Co i*737* 

(P) Koref n930 

<P) Lucas, and V. L. Oil Processes, Ltd. .. .. 1*737* 

(P) Nowak 0774* 

(P) Patrick 1*159, 1*360 

(P) V. L. Oil Processes, Ltd., ami Lucas. . .. .. n238 

for nitrogen fixation; Manufacture of - . (P) Duparc and 

Drier 1*408* 

Organic reactions at the surface or dehydrogenating — — . 

Adkins and Lazier .. . . .. ltono 

for oxidation of ammonia. Scott, 1*171 

for oxidation of aromatic compounds by means of oxygen- 

containing gases. (P) Meigs ami Ellis . . . . . 1*403 

Palladous oxide for reduction ol’ organic corni»ound.s. 

Shriner and Adams . . . . . . . . . . . . n73(j 

Preparation of ami degradation of aromatic hydrocarbons 

therewith. (P) Houlehan, and Du Pont do Nemours and 

co. nine 

Preparation and reduction activity of nickel . Lietss .. 1*795 

for synthesis of ammonia ; Manufacture of . ( P) Larson and 

bnmb 1*1013 

for synthesis of ammonia ; Manufacture ol pulverulent . fp) 

l/rfer .. i. . 7*256 

used in hydrogenation of oils and like substances ; Preparation 

and revivification of metallic . (P) Technical Research 

Works, and Lush .. .. . .. }<9io 

See also Contact substances. 

Catalytic action ; Studies in — New function of reduced copper. 

Komatsu . . . . . . . . , . , , h44<5 

activity of blood charcoal and h:cmhi c harcoal. Warburg ami 

B refold n‘237 

activity of carbons from aromatic hydrocarbons and derivatives. 

Farmer and Firth .. .. mooi 

activity of metals. Henke and Browu .. .. i*2 88 

dehydration and dehydrogenation by means of anhydrous zinc 

sulphate. Bms . . »74 

dehydration of hydrouromatic alcohols. Scnderena .. .! j*il4 

dehydrogenation. Pfaff and Hruuck * B120 

dehydrogenation : Kinetics of . Zelinsky and Pawlow . . 1*445 

-electrolytic method of reduction. Jshiwara j*7<58 

liydrogenation of organic compounds with common metals at t he 

ordinary temperature. Kelber H27C, 1*276 

and Induced reactions. Catalytic and induced oxidation in 

presence of salts of cerium and of iron. Hoard and Kidcal . . 1*214 
metals. Piccard and Thomas . . . . . . . ; , . 7*99 

processes ; Contact apparatus for . (P) Zieren . . . . 1*283 
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reactions ; Absorbing gases and vapouityand carrying out . 

(P) Meister, Lucius, u. Brhning B098 

reactions ; Apparatus for carrying out . (P) Baycrlsche 

Htickstoffwerkc A.-G., and Loewo . . . . . . 1*323 

reactions between gases ; Performing . (P) Wolfes, and 

Merck Chem. Fabr B238 

reduction of acetals. Karlyonc and Klmura B113 

Catechln ; Constitution of . Production of maclurin from acacate- 

ehln. Hazleton and Niercnsteln . . . . . . . . 1*880 

Gelatin-salt, test for — — . Nlcrcnatein .. .. .. .. 1*25 

Catechins ; Stcreolsomerie . Freudenbcrg and Purrmanu . . 1*042 

Cathodes for electric discharge tubes. (P) N. V. Philips’ Gloellampen- 

fahr. . . . . . . . . . . . . . . . . B551 

for electrolytic refining of metals. (P) SchuJi .. .. .. B21 

Platinised nlundum In electro-analysis. France and Eckert, B813 

for thermionic electron discharge devices. (P) Harris, and 

Western Electric Co. . . . . . . . . . . . . 1*550 

Cattle-food; Manufacture of — (P) Shorn* rd .. .. .. 1*051 

See also Fceding-stuflfs and Fodder 
Caustic soda. See under Soda. 

Causticislng sodium carbonate by ferric oxide. Matsui und 

Vasmla 1*130 

Specification for quicklime for use in . .. .. .. 1*91 

Cell-membrane ; Determination of in efficiency experiments. 

Thomas and Kapf ha miner . . . . . . . . B309 

Cel las e of takft-diatase. Neuberg and Rosenthal .. .. 1*109 

Ccllobiasc and lichenuso. I’rlngsheim and Loibowitz . . . . 1*147 

Cclliilar materials; Manufacture of . (P) Lefebure .. 1*757 

Celluloid ; Non-intlainnmble for photogrnphlc films. (P) 

Aurynger .. .. .. .. .. .. •• 1*055 

Stability and stabilisation of nitrocellulose for . Atsuki 1*127 

Thermal decomposition of . Atsuki .. .. 1*1008 

Cellulose. Hess ami others .. .. .. .. .. .. B88 

Action of aqueous sulphurous acid on normal — . Cross 

and Engclsted .. .. .. .. .. 255 t 

Action of chloral on . Ross and Payne . . . . . . 1*108 

Action of highly concentrated hydrochloric acid on . 

Hirst and Morrison .. ... ..1*108 

Action of hyp<>< hlorous acid on — . Craik .. 173 t 

Action of 5,\ nitric a* id on . Tropscli and Hehellenberg 1*323 

Action of stable manure on decomposition of in tilled 

soil. Hart hoi ami Bengtsson .. .. .. 1*989 

Behaviour of during decay. Fischer .. .. . • 1*584 

Bleaching of wood . Schwalbe and VVeuzl . . . . 1*80 

and cellulose ethers ; Production of products containing 

. (P) Bcrl .. .. 1*415 

Chemistry of . Latham Research Fellowship. Cross .. 17 IT 

chemistry. Properties of y£-dih> dioxyca* bonyl derivatives 
und their bearing on (lie polymerisation of polysacch- 
arides. Hihbert, and Timm .. .. .. .. 1*168 

of coal. Schulz and Hainnckova . . . . . . . . 1*407 

Colloid-chemistry of . Wisliccnmi and Gioriseh .. 1*372 

and colloidal Iron. Bolton and Dorte .. .. 1*803 

Comparative inxcstigalions of lignin and - — . Fischer 

and Tropscli .. .. .. .. ..1*127 

compositions ; Plastic . (P) Lindsay, and Celluloid Co. 1*553 

compound indiUVrent to substantive colours; Manufacture 

of — - . (P) Toxtllwcrk Horn A.-G. .. .. .. 1*128 

Continuous chlorination of ligno- and pccto-collulosc for 

obtaining pure ---. (P) De Vains .. .. .. 1*708* 

Continuous chlorination of raw to eliminate non-cdlulosic 

compounds. (P) l)e Vains .. .. .. .. «707 

Continuous tren<inent of ligneous materials for their trans- 
formation Into -. (P) Oiler, and Etabl. Oiler .. 1*784* 

Conversion of into lactic acid by heating under pressure 

with aqueous alkalis. Fischer and .Schrader . . . . 1*575 

copper sludge ; Treatment, of . (P) Zarfc and others .. 1*009 

Decomposition of . Microbiological analysis of soil 

as an index of soil fertility. Waksman and Heukcleklan B045 
Decomposition of wood or plant stems for production of 

. (P) .rochum . , . . . . . . . . ii820 

Definition of . Klnson . . . . . . . . . . n970 

and Its derivatives ; Hydroxymethylfurfurai from . 

Houser and Schott . . . . . , . . , . . . i*80 

derivatives ; Manufacture of — — ; 

(P) Dreyfus 1*743*, U743* 

(I*) LiJienfeld 1*11 

derivatives ; Manufacturo of artificial silk, artificial horsc- 

hnir, and like products from — — . (P) Dreyfus .. i*25t 

derivatives ; Manufacture of solutions, dopes, or varnishes with 

— -. (P) Dreyfus 9977 

derivatives ; Manufacture of threads und filaments from 

• . (P) Dreyfus 1*700 

derivatives ; Manufacture of useful articles from waste 

scrap of . (P) Schmidt 1*507 

and Its derivatives ; Quantitative determination of fluorescent 

powers (spectrofiuovcscoinetry) of Lewis B248, 1*414 

derivatives; Rendering non-inflammable. (P) Ley- 

siefier . . . . . . - . , . , . . . . jj52 

Determination of pentosans in wood , Powell and 

Whittaker . . . , . . . . . . . . . . 35T 

Determination of In wood. Hitter .. .. .. j*904 

Determination of in wood by the chlorination method. 

Ritter and Fleck . . . . . . . . , . .. 1*249 

digesters ; Recovery of a condensate and heat from gases 

and vapours from . (P) Nicderbayerlsoho Cellulosc- 

werke A.-G., and others .. .. .. n743 

esparto- ; Constitution of . Irvine and Hirst . . , ! 1*249 

Esterification and mercerlsation of . Herzog and 

Londberg . . . . . . . , , . t . , , 1*414 
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Cellulose— continued. 

Esterification and moreeHsatlon of — 
reactions. Herzog and Londberg 
Examination of wood used for manufacture of — — . 81eber 

fibres ; Manufacture of . (P) Converse, and Atlas Powder 

Co. 

fibres; Obtaining easily bleached . (P) Von Ehrenthal 

fibres ; Treatment of artificial preparatory to combing 

and spinning. (P) K61n-Rottweil A.-tl 

fibres ; Treatment •>! with carbon bisulphide aud alkali. 

Thuysen and Bunker 

films ; Manufacture of . (?) Soc. A non. “ La Cellophane” 

gel : Preparation of a suitable for films and the like 

from viscose. (P) Faust 

and half-stuff ; Production of from vegetable fibres, 

including peat. (P) Koch and Kunkel 

hydrate or articles made from it ; Sizing . (P) Merckens 

Hydrolysis of by acids as a swelling, ageing, and surface 

problem. Schwalbe 

or the like ; Apparatus for straining . (P) Ncbrleh . . 

Manufacture of : 

(P) Blllwiller and Billwiller .. 

(P) Duttenhofer and others .. 

(?) Thornley and others .. .. 1)212 

(P) Wallin 

(?) Zeliatoff-fabr. Waldhof and others 

Manufacture of from fibrous peat : 

(P) Koch A.-GI 1)374, 

(P) Kunkel, aud Koch A.-U. .. 

Manufacture of from nettles, jute, reeds, etc. (P) 

Braun . . 

Manufacture of from plants, such as nettles, jute, 

reeds, typha, and the like. (P) Braun .. 

Manufacture of pure for chemical purposes and for 

tho production of filter paper. (P) Rabbow, Willink, 
und Co. 

Manufacture of from reeds. (P) Von Ordody 

Manufacture of from reeds, straw, maize cob leaves, 

materials. (P) Von Ordody 
semi-permeable membranes from regen- 
(P) Faust, and Vogel 

from straw or similar materials. (P) 


and similar 
Manufacture of 
crated - . 

Manufacture of 
Barker 

Manufacture of 
(P) Biffar 
Manufacture of 


together with resin, turpentine, etc. 


from wood. (P) Banner 
material ; Preparation of short-fibre — - for chemical 
treatment such as nitration. (P) Broadbcnt, ami 
Du Pont de Nemours and Co. 
materials ; Determination of copper number of — . Gault 
and Mukerji . . 

membrane of plants ; Chemical nature of the . Wood 

molecule ; Polymerisation of the . Bury 

mucilage; Production of . (P) Schwalbe 

Neutralising the hydrochloric acid formed by chlorination 
of eellulosic materials with a view to obtain - — . J)c 
Valns 

Nitration of . (P) Walker 

of T'osidouia fibre. Marl 

Potash fusion of . Houser and Herrmann 

Preparation of magnesium bisulphite digestion liquors for 

manufacture of . Schwalbe and Bcrrnlt .. 

Preparation of standard . Corey aud Gray .. 1)782, 

Process of treating ■ — ■ . (P) Moeller 

Production of coal-like substances from — . Schwalbe 
ami -h-hepp 

products, especially threads aud films ; Manufacture of 

from viscose. (P) Statu A.-G. 

pulp ; Bleaching . (P) Hide and others 

Purifying — - and altering its physical properties. (P) 
Schwalbe and Becker . . . . . . 

Recovery of sulphuric acid used In saccharification of — — 
aud of material containing it. (P) Benesch 
Reserve - - . Sec Lichenin. 

sludge; Working up . (P) Verein GlanzstofT-Fabr. 

A.-G. 
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1)708* 
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1)90 

11390 


soda- ; Deodorising gases from manufacture of . (P) 

Schwalbe .. .. .. .. .. .. .. 1)415 

solutions ; Manufacture of . (P) Lllienfcld . . . . 1)977 

solutions ; Production of concentrated . ( P) Haggluud 

and others . . . . . . . . . . . . . . 1)251 

solutions ; Utilisation of cottonlsed flax and liemp fibres 

for production of cuprammoniuin . (P) Krais and 

Wacntig . . . . . . . . . . . . . . n290 

aud substances yielding it ; Conversion of Into dextrin 

and glucose. (P) Terrisse and Ltfvy .. .. .. 1)900* 

sulphate- ; Recovering valuable products from waste gases 
from soda furnaces in manufacture of — . (P) Nord- 
strom . . . . . . . . . . . . . . . . 1)13 

sulphate- ; Recovery of soda and active curbon from black 
liquors from manufacture of — — . (P) Creighton, 

and Darco Corp. . . . . . . . . . . . . B291 

sulphite- ; Manufacture of white from resinous wood. 

(?) Alfthan, and Serlachlus Aktlobolaget . . . . B938 

sulphite- ; Permanent removal of rod discoloration of . 

(P) Houser and - Samuclsen .. .. .. B374 

sulphite- ; Waste lye from manufacture of . See under 

Sulphite-cellulose. 

Swelling of cotton . Collins and Williams . . . . B505 

Treatment of bamboo, bagasse, and other fibres for extraction 

of . (P) McRae B506 

Treatment of hydrated to diminish its absorptlvo 

capacity, (p) Soc. Ind. pour l’Appl. de Brevets et 
Precedes B904 


Cellulose — continued. 

Treatment of — — to obtain an Improved product. (P) 
Courtaulds, Ltd., and others 

Use of wood of common fir In manufacture of -. Freund 

In vegetable matter, especially wood ; Hydrolysis of . 

(P) Goldschmidt A.-G 

waste liquors ; Furnace for dry distillation of . (P) 

Rinmun and others 

Waterproofing or carbohydrates of tho cellulose group 

. (P) Moeller 

Wood . Houser and Aiyar 

wood- ; Adsorption of aluminium hydroxide from aluminium 

sulphate solutions by . Schwalbe 

wool- ; Determination of furfural from pentosans in . 

Powell and Whittaker 

wood- ; Determination of lignin in . Wenzl 

wood-; Effect of — on plant growth. Viljoeu and 
Fred 

wood- ; Mnnuan in — — . Houser and Damme! 

X-ray spectrum of — - Gonell 

Yield of /3-glucosan from low-pressure distillation of — • — . 
Venn . . 

! Cellulose acetate artificial silk. See under Silk, Artificial. 

| Dyeing - — : 

(P) Baddiley and others .. 

| (P) Bolivia - , and Soc. pour la Fa hr. de la Sole *' Rhodl- 

asete ” 

! (P) British Dyestuff Corj>., ami others 

i Dyeing by " colloidal solubilisation ” or “ dispersion ” 

i of insoluble colouring matters. Ellis 

i fibres ; Dyeing . (P) Morton Sundour Fabrics, Ltd., 

and Kilby .. 

j Hints, (p) Sense, and Du Pont <le Nemours and Co. 

| lonamine dyestuffs for . Green and Saunders . . 

! Manufacture of : 

(P) Cook 

(P) Dreyfus 

' (P) Levy 

( P) Nehol 

(?) Seel 

Manufacture of viscous solutions or plastic materials from 

. (P) Poliak 

membranes for ultra -filtration and dialysis of fats and resins 
in organic solvents. ( P) Duelaux 

Plastics containing - (P) Dreyfus n743< 

Preparation of plastic substances from . (P) Chem. Fabr. 

| Weilei-ter Weer 

products ; Dyeing : 

(P) British Cellulose and Chemical Manuf. Co., and 

Ellis 

; (P) Silver Springs Bleaching and Dyeing Co., and 

! Hall 

! « *r products mutle therewith ; Dyeing- . (P) British Celaneso, 

j Ltc , and Ellis 

j soluble in acetone; Preparation of . Kita and others .. 

Treatment, of in alkaline liquids. (P) Clayton Aniline 

! Co., and Grundy 

Treatment of threads, yarns, and fabrics, ol or containing 

. (P) Clavcl 

i Preparation of Caille 

: Cellulose carbonic esters. Heuscr and Schneider 

' Cellulose ester i oini»ositions ; Liquid or plastic . (?) Mathesou, 

! and Siiawinlgan Laboratories, Ltd. 

j esters; Covering rubber with . (P) Ketsehendoifer 

KUiistlederfubr. A.-G. 

esters of higher ethyknic fatty acids ; Soluble . Gault 

; and Urban 

esters; Increasing the softness and elasticity of masses of 

j . (P) Kulle und Co. 

esters; Manufacture of - - (P) 8oe. de Stearinerie et 8a von - 

t mile de Lyon 

j esters ; .Solvent for . (P) Chem. Fabr. Kalk, aud Oohne 

i esters ; Treatment of for dyeing. (P) Budische Anilin 

und Soda Fabr. 
i ether coin positions ; 

(P) Carroll, and Eastman Kodak Co. 

(P) Donohue, and Kastman Kodak Co 

j ether compounds; Insoluble . (P) Lillenleld 

' (-t tic % solvent, and composition: 

(P) Carroll, and Kastman Kodak Co. 

I (P) Farrow - , juu., and Eastman Kodak Co. 

i ethers ; Increasing the softness and elasticity of masses of — — , 
(P) Kallo uml Co. 

| ethers ; Manufacture of : 

j (P) Donohue, and Eastman Kodak Co. 

(P) Lllienfcld B51, 1)291*, B784*, 

(P) Seel, and Eastman Kodak Co. . . . . 1)784, 

(P) Young and others 

ethers ; Manufacture of and of their conversion products 

and derivatives. (P) Lllienfcld 

Cellulosic materials ; Condensing or fractionating the vapour mix- 
ture obtained from . (?) Metan Spolka z. ograniezona 

odpowicdzlnlnoscia 

materials; Digestion of . (P) Goldschmidt A.-G., und 

H&gglund 

materials ; Hydrolysis of . (P) H&gglund and others . . 

materials ; Production of concentrated solutions of carbo- 
hydrates from . (P) H&gglund and others 

material, such as film base ; Decolorising . (?) Farrow, 

juu., and others 

materials ; Treatment of . (P) Perry 

substances ; Prolonged action of modcrato heat on . 

Knecht 
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(P) Badische Amlin u. Soda Fabr B788 
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( Chlorinated amines ; Manufacture of . (P) Durand et Huguenin b709 
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highly . (P) Durand et Huguenin .. .. BlO, B403 

Chlorinating benzene. (P) Meister, Lucius, und Briining . . . . B240 

ethvl alcohol. Chattaway aud Backeberg Bill 5 

fluids for bleaching etc. (P) Van Meter, and Justinian Cairo 

Co B291* 

methane. (P) Hnzverkohhinga-Ind. A.-G. . . H34, u848 

Clilorinntors for water. (P) Wallace, and Wallace aud Tiernan Co. B73 

Chlorine ; Action of on cement and concrete. Gassner . . B3S3 

Active as a germicide for milk and milk products. Hale 

and B1 cocker B308 

Apparatus for detecting in the air. (L*) Gcbr. Himmels- 

bach . . . . . . . . . . . . . • • . U37Q 

Apparatus for detecting tracer of free in chlorinated water. 

(P) Olszewski and Sperling B845 

Continuous conductivity method of measuring small con- 
centrations of in air. Hint) . . . . . . . . B804 

Detection of bromine, iodine, and — -- in mixtures of halides. 

K mft . . . . . . . . . . . . . . . • H695 

Detection of free - — in drinking water. Olszewski . . . . B728 

Determination of by Volhurd’s method in presence of 

colloids. Kolthoff and Tomioek . . . . . . . . B318 

Determination of in wine. Seiler . . . . . . . . B48»i 

electrode ; Depolarisation of the by organic compounds. 

Youtz . . . . . . . . . . • . . • • • B389 

Liquefying . (P) Jewell, and Chlorine Products Co. . . b909 

Method and apparatus for handling . (P) McQuaid 

and Mitchell n597 

in milk ; Volumetric deternduatiou of . Zaribnickv . . n308 

in organic compounds ; Hydrogenation method for determination 

of . Ter Meuleu aud Hosliuga B30 

Oxidation method of determining bromine, iodine, and 

in organic compounds. Heslinga . . . . . . . . B357 

Photochemical interaction of hydrogen and . Chapman B172 
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Superior clticleney of in association with ammonia as 

compared with chlorine alone or ’* cldoros ” or bleaching 
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Mouo- , the amide of hypochlorous add. Raschig . . B744 

! 5-Chloro-2-amiuo-p-xylenc ; Preparation of , and azo dyos 

j therefrom. Wheeler aud Morse BlOOfi 
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Chloro-compounds ; I^eparation of aromatic by tho aid of 
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Lculier B1007 
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(Chloroform; Auto-oxidation of . Clover Blf’2 

(Colour test for - — — . Boss . . . . . . . . • • Bibo 
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Thomas, and Scottish Dyes, Ltd. .. .. 887 

Chlorometry as a substitute for iodlmetry and other analytical 

methods. Jellinek and K rested .. .. .. .. 8802 
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(P) Matysiak .. .. .. .. .. .. 8354 

Ohloroph Tin ; Destruction of life within silk cocoons by means of 

. licrtrand .. .. .. .. .. ..8741 
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Chromates ; Bromometrie deteriuluatinn of Muuehol and 

Oberhauser 

Manufacture of . (P) .fouve aud Hclbronner 

Preparation of . Bogiteh 

Production of — — from ferroehromlum anodes. Thompson 
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Keaotlons of at high temperatures. Synthesis and decom- 
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in uir. JN'uyur and others 

Chrome-alum ; Manufacture of . (P) Hasenclever . . 

Production of crystals of — . (P) Hasenclever 

Chrome mordant ; Cheap . Richard 

Chrome-nickel steels. See under Steels. 
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-carbon ; The system - - . Ruff 
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Critical studies on methods of determining — — . Congdon 
and Gurley 
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Determination of . Britton 

Determination of in leather. Wagner 
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Electrolytic deposition of . Ovabu 
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1(252 

8512* 

8670 

8007 


8(570 

8380* 

1(747* 

l»:>07 


828 :'. 

8205 


8205 

8803 

801 

851 1 
8204 
8034 
8828 

8512 
8670 


8829 

8671 

B388 


8215 

367t 

8876* 

BflO 

8717 

8170 


8236 


8318 

8318 

8529 

8466 

861 

8636 

860 


! 

i 


(P) 


Chromiums— continued. „ , , . 

group metals and silicon ; Manufacture of alloys of 
Waiter , a « #• •• * • ♦ ■ • * 

-iron alloys; Production of non-oxidising, non-brittle sheets 

of -. (P) Electro Metallurgical Co 

-iron alloys ; Treatment of . (P) Head, and American 

Rolling Mill Co. ■ • •• 

-iron-carbon alloy's ; Ternary diagram of . Flschbeck 

-Iron ; Manufacture of . (P) Petinot 

-molybdenum alloyH with and without copper. Siedschlag . . 

-nickel alloys ; Magnetisation of . Safranek 

-nickel alloys ; Magnetisation of above the Curie point. 

Sufrunek 

•plated cathodes ; Use of in electrolytic preparation of 

chlorates : 

Grube and Burkhardt 

Llcbreieh 

Potent Icmictrie determination of vanadium, iron, and 

in presence of each other. Kolthoff and Tomicek . . 

Preparation of by electrolysis. Sigrist and others 

Preparation of pure by direct reduction of the oxide with 

hydrogen. Rohn 

Production of pure — - by electrolysis. (P) Grube, and Metal 
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steels. See under Steels. 
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(P) Cams 8421 

Chromium hydroxide; Ageing of . Fricke and Windhausen 8215 

Chromium salts; Determination of degree of complexity and com- 
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salts ; Production of — — . (P) Klaus and Starck .. .. 8422 

Chromium sulphate; Manufacture of . (P) Ny dogger .. 804 

Chromotrope 10 B. See under Azo dyestuffs. 

Chrysanthemum rinernrinfuHinn ; Insecticidal principle produced 

on dry distillation of . Vamumto and Sumi . . 8845 

Chrysin ; Flavylium salts related to . Pratt and others . . 8247 

Chut'a ; Chemical examination of . Power and Chesnut .. nl48 

oil. See under Oils, Fatty. 

Ciba colours. See under ludigoid dyestuffs. 

Cinieut fondu. See Cement, Fused. 

Cinchona alkaloids and their derivatives; Preparation of reduction 

products of . (I 1 ) Boohringcr u. Siihue .. .. 8401 

extract; Determination of alkaloids in — -. Recordatl .. 8150 

Cinematograph eolour films ; Manufacture of — . (P) Thornton 8538 

films ; 

(P) Cohcrly .. .. .. .. .. .. 836 

(P) De Speratl 8655 

Cineol; Determination of — in essential oils; 

('ash and Fuwsitt 8026 

Walker 875 

«-Maphthol method of determining in essential oils. 
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Cross and Engdstad . . . . . . . . . . 254 t 
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Hill and .Nason . . . . . . . . 8007 
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Citric acid content of milk powders. Stcuart . . . . . . 8060 
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Citronellal ; Determination of in citronella oil. Dnpont and 
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Braun and Gossd .. .. .. . , b400 

Oxidation of in stages. Kot z and Steche . . . . . . 8576 
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Citrus fruit ; Use of ethylene in colouring Chace and Denny 8430 

Citrus medial acid a ; Ext ruction of pectin from the rind of the fruit 
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Clarifying agents; Treatment of spent . (P) Chappell and 

others b460 

Classifying. See Grading. 

Clay ; Absorption of sulphur gases by ferric oxide in . Jacksou 8672 
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Behaviour of calcium compounds in - on firing. Jackson 8675 
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flint- ; Secondary expansion of . HarVey . ! 8672 

and the like; Preparation of — for moulding. (P) Roth 

A.-G . . . i)550 
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Plasticity as a means of control of properties of . Bingham 
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Production of aluminium, silicon, and other elements from . 

(P) Hooper . , . . 

Rational analysis of — . Tilley and Sullivan 

Sedimentation as a moans of purifying . Hind 

sewer pipe manufacture. Influence of different salt-glazing 
temperatures upon the colour and gloss of glazes obtained 
on clays with varying contents of silica, alumina, and iron 
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Treatment of colloidal — (P) Weir and Black . . 
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Clays ; Aetlou of heat on . Boudouard and Lefrano 
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Device for defloctlng, opening, and crushing — — during dls- 
tlllatlon or send -distillation. (P) Wollaston 

Devices for washing and for like purposes, (P) Swallow 

Dewatering of — — . (P) Wood, and Minerals Separation, Ltd. 

disintegrator and feeder. (P) Earner und Huuziker . . 
distillates or slimes and raw products obtained therefrom; 

Purifying and hydrogenating . (P) Internationale 

Bergin Co., aud Hofsiisa 

Distillation of . (P) Pape 

distillation; Heating rotary kilns for - — . (?) Ihdzwartb, 
and Lignite Coal and By-Products Corp. 
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Barrs ' 

distillation ; Recovery of by-products of . (P; Comp. 
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Distribution of phosphorus in and its removal. Cawley 
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dust ; Supply and air In Siemens-Martin and like fur- 
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Krupp A.-G. Grusonwerk 

Effect, of salty ujk)u refractory materials. Wilson 

Electrostatic separation of mixtures of shale and . (P) 
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others 
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Flotation of . (P) Gross 
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Gasification of bituminous . (P) Rushy .. 

gasification. The regenerative system at Aylesbury, Lane 
and others 
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General physical phenomena associated with plastic state of 

. Foxwell 
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Ihtlneiicr of temperature on yield of low- temperature tar from 

gas . Broche, 

and the like ; Apparatus for washing : 

(P) Henry 

OP) Wilmot 

(P) Wilmot and Match .. 

and the like ; Preparation of colloidal soluble acid products 

containing carbon from . (?) peer Sohne . . 

or tin' like ; Separation of . (P) Loqueux 

•like substances ; Manufacture of aud by-products from 
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(P) Starkey 
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Method of treating . (P) Nagel 
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Graham 
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Oxldisable constituents of . Absorption of oxygen by 
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Foxwell 
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Plastic state of . Temperature of formation and path of 
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Coal— continued. 

powdered ; Firing with for water-tube hollow and metal- 
lurgical furnaces. Hollands . . . , . . . . . . b324 

Powdered — - — as fuel for power plant hollers. Krebdngcr and 

ol hers .. .. HOMO 

powdered ; Propagation of a /-one of combustion in — — . Mini- 
mum temperature for combustion. Sinnatt and Slater . . B890 

powdered ; Terminal velocity of particles of falling in 

all or other viscous fluid. Wizard .. n240 

powdered ; 'l’ests on a plant for . Krcisinger and others B200 

1* reparation of for coking. (P) Dunncttell and Cain .. H44 

Preparation of humic adds from — . Tropseh and Schelleuberg H323 
Prejiarotion of resins and waxes from bituminous — - (P) 

Jena n041 

Pre-treatment of raking for distillation. (P) Zeche Stinnes, 

and Welndel B77X 

Producing mixtures of oil and . (P) Perl bOOO 

Pulverisers for . (P) Deutsche i bibcock- u. Wilcox Dampf- 

kossel-Werkc A.-G. .. .. .. .. .. .. H45fl 

Pulverising . (P) I >u Hit* Id .. .. .. 1 * 8 L 

Pulverising and feeding it for combustion. (P) Aero 

Pulveriser Co. .. .. .. .. .. .. B 8 I 8 

Purifying ground hy agglomeration in a hath of water 

mixed with oil. (P) JSoe. de ltecherdtes et de Perfcction- 
netnents Induatricls . . . . . . n2U8 

(Quantity and nature of gas evolved hy under the action 

of heat or of a Vacuum, l-eheau . . . . B20fl 

Recovering the ammonia content of — (T) Torrey, jun., and 

Nemet-Solvny Co. .. .. .. .. .. nf»l)2 

Recovering — from waste, (P) Thoinley .. .. .. nil 

Recovery of from mixtures. (P) Kid red . . . . . . BS9S 

Recovery of oil contained in agglomerates obtained by churning 
pulverised coal in a hath of water mixed with oil. fP) 

Soc. de Recherche* et Perfect ionneincnts lnd., and Uascou pa 4 8 
research ; Application of micro-analysis to - — . Doleh and 

Strehinger . . . . . . . . . . . . u93l 

Retort for distillation of hiluminons - . (!*) tiarland .. hk 

Retorts for treatment of - . (P) Guy-lVll .. .. .. ltlOOl 

samples ; inlluence of particle size of - on yield and char- 
acter of coke and on (lie ash content. Kmileti .. .. n77.'» 

samples; Size of particles in K rciilen .. .. .. nS9(> 

Sampling of - — . Cost-e and others .. .. .. .. ns;} 

Separation of excess liquid from washed fine — (P) Kilters. 

and Semet-Solvay ami Piet te Coke Oven Co. .. .. li(><>2 

Separation of from waste hy notation. (P) Diehl .. .. ugos 

Signlllcance of cellulose remains found in — . Trupsrh . . B*90 

Silver sulpho-diromic oxidation of — . Simon.. .. .. H2S:t 

slimes; Apparatus for concentrating - - hv froC. notation. 

(P) Vercen. Kohlentnaatsehapjiij .. . . .. ur>s? 

slimes and the like ; Apparatus for draining - (P) Minikin . . n 8 ($o* 

Specific gravity and asli content of . Blakeley and Hepburn 

277T, li77.'. 

Spontaneous combustion of — . Ora ham .. 79 t, idi.'iS 

Krrntii 1 1 2 T 


Standardisation of methods of testing . Ilert helot.. .. u774 

Standardised method for air-drying . Stanstield .. m>23 

State of combination of sulphur in Arsa (Istrian) and its 

behaviour on dry distillation. Ditz and Wildncr . . . . n(>99 

Study of destructive distillation of . Evans.. .. icjio 

Sul phochromic; oxidation of . Simon.. .. .. .. u2U(l 

Sulphoehromie oxidation of — - in presence of catalysts for 

determination of carbon. Elorcntm .. .. .. u4aj 

Sulphur compounds in — * — and their transformations timing 

destructive distillation. Wihaut . . . . . . u77.‘> 

Sulphur forms In — -. Yancey and Parr . . .. .. is.'ill 

Tar oils from low-temperature carbonisation of S. African - -. 

l-ategan n411 

Technical determination of moisture content of - - -. Rluchcr 

ami (tlrgensohn . . . . . . . . . . . . . . n.’>8.> 

Thermal comluctlvity and specific heat of — . Sinnatt and 

Maepherson .. .. .. .. .. M 19 

Thermal reaction* during carbonisation of - — . Da via ami 

Place . . . . R(i23 

Transformation of ligneous plant substances into — - — . Pro- 
duction of coal-like products from cellulose. Schwalbe and 
Schepp . . . . . . . . . . . . . . . . j»*240 

Treatment of — : 

(P) Price, and Minerals Separation North Ameiioan 

Corp n704* 

(P) Trent, and Trent Process Corp. .. .. jt208 

Treatment of and manufacture of briquettes ; * 

(P) Mil nt ire, and International Coal Products Corp. . . n244 

(P) Smith, and International Coal Products Corp. h244 

Treatment of — — with naphthalene D.-wuld and Pint a i»499, Ii931 
Treatment of small or finely divided — -. (P) Steiming and 

otliers . . moon* 

Clinic constituents of — — . Pearson .. .. .. i»<}99 

Utilisation of low-grade and waste in power production. 

(Mates ,. .. .. .. .. .. loTT, 11498 

Utilisation of shale and low-grade . <P) Hampton . . n«(>2 

Vertical retort for distillation and gasification of . (Pi 

Si firmer u2S(j 

Volatile matter and ash contents of samples of from the 

same scam. Drakeley and Hepburn RUr, u93l 

washing; Application of froth flotation to . Dcssugne .. h*1 7 

washing machines. (P) Ferguson ngy;, 

X-ray analysis of — — ■. Kemp . . . . 234'r, legs;}, used 

Yield aud quality of coke in relation to the grading of the . 

Lambris and Muller n:un 


Coals ; Behaviour of some on heating under pressure without ' 

solvents. Von Walther aud Stidnhroclter . . . . n77. r > 

Chemical classification of . Heyler * ni,44 

Coating compositions ; (P) Britton, and Griffiths Pros, and Co., 

London, Ltd mol* 
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Coating — continued . 

compositions for netting for aircraft construction. (P) Emerson B(V28 

compositions; Manufacture of . (P) Holzapfel .. .. B141 

compositions ; Protective — — . (P) Gardner . . . . . . b527 

comjiositions ; Waterproof — - — . (P) Schmidt and Schmidt . . b205 

material ; Manufacture of liquid waterproof for cement 

etc. (P)Tioka B987 

rare earth metals and their alloys with other metals. (P) Kun- 

lieim und Co B623 

and treating materials. (P) Herman .. .. .. b221 

walls, paper, or oilier surfaces with resinate paint. (P) Kxloy 

and Itimmer . . . . . . . . . . . . «392 

wire and other drawm and rolled sections with other metals. (P) 

Cowper-Coles . . . . . . . . . . . . . . BdOl 

wood, leather, and the like ; Production of material for ground 

. (P) Eggersaud Burlin .. .. .. ., .. BlO t 

Coatings on etched metallic surfaces ; Production of protective . 

( P) Ges. fiir Teclmik .. .. .. .. .. Bl04 

Removing from bodies. (P) Leu her H47 

Colmit in alloy steels. Vogel 308T 

Colorimetric determination of . Auger and OUlnot .. 1(318 

Colour reaction of wltii dimethylglyoximo in presence of 

sulphides. Feigl and Von Tustanowska . . . . . . B580 

Critical studies on methods of determining - ■ — . Congdon and 

Chen B317 

Detection of nickel and separately and in presence of one 

another. Palit . . . . . . . . . . . . . . B540 

Electrometric titration of — - - with potassium cyanide. Miiller 

and Hchluttig . . . . , . . . . . . . . . B772 

Hardness of elcetrodeposited . Macnuughtan .. .. B519 

Influence of on properties of high-speed steel, Oertel and 

Polzgufer . . . . . . . . . . . . . . B912 

-nickel ores; Recovering values from . (P) Caron, and 

Clevenger and Caron .. .. .. .. .. B429 

-plating baths ; Cse of oxygen electrode in determining acidity of 

- — . Montillun and Cassel . . . . . . . . . . U98 

Quantitative separation of very small quantities of copper, zinc, 

nickel, and from a complex mixture. Bertrand and 

Mokragnatz . . . . . . . . . . n79 

Separation of - — from uickelifcrous ores hy the puvpuroo- 

eohait chloride process. Morgan and Main Smith .. RJlT, n427 
Cobalt bromide; Equilibrium in reduction of — -- hy hydrogen. 

Crut B670 


Cobalt chloride; Equilibrium in reduction of by hydrogen. 

Crut BflTO 

Cobalt driers ; ** Skinning ” of oil varnishes and use of - — . Breiitlel 11433 
Cobalt triacetate ; Electrolytic production of — from the diacetate. 

Schall and Markgraf .. .. .. .. .. .. K417 

Cohaltic lakes of mordant azo dyestuffs. Morgan and Main Smith . . l«93 1 

Cocaine; Local amest.hetic properties of isoeaine, ]irocainc, hutyn, 

and — . Schmitz and 1-ocVeuhart . . .. .. .. n99(i 

Synthesis of natural — -. WillstiUler and others .. .. n73 

/-Cocaine; Manufacture of synthetic . (P) Merck and others .. lsf>77 

(//-Cocaine; Preparation of synthetic //- and /- — (I') Merck .. B(515 

Cocaine hydroeliloride ; Variation of umesthofio jKiwer of — with 

tiie hydrogen-ion concentration. Rcguier .. .. .. pTCft 

Cocoa ; Apparatus for treating solid material, c.y. in a finely 

divided state with heating or cooling gases, ry., air. (P) 

liollstein, and Lehmann Co. .. .. .. .. n71 

Determinal ion of shell in — -. Weber and lldttciier .. BflHU 

Determination of xanthine bases in . Sehaop .. .. n349 

Examination of : 

Meytliicn and Pannwitz .. ill II 

Gala nos Bl02fi 

Manufacture of liquefied - —. (P) West R051 

powder; Determination of cacao iiu.sk in . Kzcndnrn ,. BO 50 

See uleo Cacao. 

Coconut husk ; Retting for production of coir. Fowler and 

Marsden .. .. .. .. .. .. .. n74l 

oil. See under Oils, Fatty. 


Coconuts; l.iquid from ripe . Matthew*.. .. .. .. B333 

Cod liver oil. See under Oils, Fatty. 

Codeine conqiound with the properties of a salt; Preparation of a 

— --. (P) Hiusbcrg 11305 

Co-en/.vine of yeast ; Fermentation — . Von Euler and Myrbftck 

«724, b761 

Colfee beans free from caffeine ; Preparation of - - : 

(P) Lombaers, and lnd.- cn Handel M'aatsehappij 

“ Jfnj ” B902 

(P) Winuner, and (toffee Products Corp. .. .. .. .. ]»7(U 

Determination of caffeine in Lukas .. .. .. b4H9 

Factors which influence t he curdling of cream in — — . Burgwaid B397 
tree. ; Presence of giianosinc in the green leaves and berries of 

the and its relation to origin of caffeine in this plant. 

Carnargo b312 

Coir; Retting coconut husk for production of . Fowler and 

Marsden _ p74l 

Coke ; Apparatus for cooling by direct contact with gases. (P) 

Still and Hdlscher . . . , . . . . . . . . n287* 

Apparatus for cooling incandescent . (P) Sulzer Fr6rea b121, b4<>(>* 

Apparatus for cooling incandescent by moans of Inert gases. 

(P) Fuiaehcr b822* 

Apparatus for cooling and utilising heat of incandescent . 

(P) Sulzer Bros. nWl* 

breeze and the like ; Apparatus for washing — — . (P) Jennings B031 

briquettes ; Manufacture of strong — — from non-caking small 

coal, (P) Plochinatin .. .. .. . . .. n(i(>2 

Causes of varying reactivity of - — . Bunte and Fitz .. .. B499 

Cell structure of by-product . Mallei* u8a(i 
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Coke — continued. 

Centrifugal separators for separating from clinker. (P) 

Arpin 

Chamber for dry cooling of . (P) Mootteli 

Combined press and retort for manufacture of . (P) Cure! on 

and Rowlson 

Combustibility of : 

Broche 

Fleldner 

Container for dry cooling of . (1‘) Moetteli 

Cooling of — from coke-oven plants. (P) Collin und Co. 

(tooling incandescent . (P) Sulzer Frit res 

cooling plants. (P) Sulzer Fr&res 

Determination of combustibility of . H&usser 

Determination of nitrogen In Fox well 

Determination of total sulphur in . Foerstcr and Probst . . 

Distillation oven for manufacture of gas ami — -. (P) Gewerk- 
schaft ver. Constantin der Grosso 

Effect of combust ibility of on stock descent In blast furnaces. 

Royster and Joseph 

Effect, of structure and surface on combustibility of . Tlmu 

Electrical conductivity of wood charcoal und — — . Durrer 
from gas retorts, coke ovens, or tin* like ; Apparatus for quench- 
ing . (P) Williams, and Jenkins and (to. 

Gasification of in steam, with special reference to rates of 

gasification and composition of the gas. Pexton and Cobb . . 
Improving — — as fuel for stoves and the like. (P) Ha bets 
Influence of temperature of coking on properties of blast-furnace 

. Merger . . . . . . . . . . 

lignite- ; Suitability of as active charcoal. Fischer ami 

Zerbe 

or the like ; Containers for dry cooling of -. ( l») Sulzer Bros. 

Low-temperature production of . (P) Lamie 

making ; Sodium cyanide as by-product of — -. Mueller 

Manufacture of good metallurgical from Saar coal. (P) 

Evert z 

Manufacture or treatment of — to increase its combustibility, 
and manufacture of gas from coke. (P) A’. V. Silica cm 
O vcnhouw Mij 

Moans for discharging from gas retorts. (P) Hide ami Hell, 

Ltd., and Rule 

.Normal water content of — . Sclioorl .. 

or other substances which are good conductors of electricity ; 

A nparatus for separating from ashes or other substances 

which arc non-conductors or poor conductors of electiicity. 

<P) Lei urge 

-oven batteries; Regenerative retort . (I*) Van Aekcren, 

and Koppers (to. 

-oven batteries ; Retort— — . (P) Koppers (to, 

-oven gas. See under (Jus. 

-oven heating Hues, (P) Fabry 
-oven retorts. (P) Koppers Co. 

-oven walls ; Refractory blocks for . (P) Thornton and 

Illingworth 


1)168 

1)245* 


1)548 

ut 

nn« 

B245* 

1)777 

11122 

1)45 

B540 

Bill) 

im 


1(604 

11470 

10124 

ur»23 

h503* 

1)059 

BSI9 

11(199 

B4J 

H7SII* 

h603 

JlOflU 

1>778 


1)074 

11210* 

U817 


1(1 l 

li. r ,87 

u($2:» 


1(858 

1(777 

13(175 


ox ens : 

( P) Koppers .. .. .. .. .. .. 1)587 

(P) Koppers Co. .. .. .. .. .. .. 1(777 

(P) K us, and Chicago Trust (to Bl03 

(P) Roberts, and Chicago Trust Co. .. .. 1(48* 

(I») Sato 1(704* 

(!*) Still and Petsch 1(900* 

(P) Wilputto 1(777 

ovens; Apparatus for use In — . (P) Kernohnn .. .. n-158 

ovens ; Bj product . (P) Kevorkian . . . . . . n45 

ovens ; Cob- c’.ing main for . (P) Suber and Mercer . . Hi 21 

ovens ; Gas reversing device for regenerative — — . (P) Collin 

und Co n93t* 

ovens ; Heating — - with a mixture of rich gas and line gases. 

(P) Heitmnnn .. .. .. .. b54h 

ovens; Heating system for retort . (P) Becker, ami Scmet- 

Solvay Co. . . . . . . . . . . . . BJJ64 

ovens : Horizontal with vertical beating Hues. (P) Still .. 1(899 

ovens ; Narrow . Evans . . . . . . . . . . b775 

ovens; Path of travel of gases in . Foxwell . . .. .. B738 

ovens; Regenerative . (P) Bnglln B«62 

ovens; Sole-heated — (P) Von Bauer and Zwillinger Bl(>3 

ovens ; Temperature of formation and path of travel of principal 

by-products in . Foxwell B73S 


Production of — — : 

(P) Perry, and Barrett Co. . . . . . . . . 1*975* 

(P) Trent, and Trent Process Corp. . . . . . . Bl24* 

Production of ammonia from . (P) A. -ft. fiir BminstolT- 

vergasung Bl24 

Production of ashless for metallurgical purposes. (P) 

(them. Fabr. Kalk, and Oelime . . . . . . . B408 

Production of high-grade blast-furnace . Chance . . n(599 

Production of at a low temperature. (P) Hclblg . . B625 

Production of scmi-coko or . (P) Trent, and Trent Process 

Corp 1)208 

Reactivity of : 

A rend and Wagner . . . . . . • n973 

Bfthr B 1(H) 

Reduction or hydrogenation of . (P) Fischer and Schrader J(84 

semi- ; Increasing the density of without applying pressure. 

Fischer and KrOnig . . . . . . . . . . . . n973 

semi- ; Manufacture of gas, low-temperature tar, and . (P) 

Rude 1)365, B588 

semi- ; Production of which can be readily ground. (P) 

Dc Grahl B821 

.Specific heat of . Schliipfer and Dcbrunner n240 

Standardisation of methods of testing metallurgical . 

Berthelot B774 


PA UK 

Coke —i continued . 

Structure and combustibility of : 

Agde B4 

Hoyd B4 

Sehrelber . . . . . . . . »4 

surfaces and structures ; Interpretation of .. Thau.. .. 1)3-4 

Yield and quality of in relation to the grading of tlm coal, 

Dimbris and Miillcr . . . . n361 

| Coking retort oven batteries with regenerators. (P) Becker .. .. B820 

| retort ovens. (P) Becker 1)7(13, KM20, 1)898 

retorts; Heating continuous low-temperature - (I*) Still.. n409 

j Colchicine; Constitution of . Whiduus ., b8()5 

Cold-storage purjtoses ; Report on heat Insulators for . (iriifiilis n983 

' Colemanite ; Separating from Its ganguc. ()’) itasor, and Pacille. 

j Coast Borax (to. .. .. .. . . )G2l) 

Collagen ; Hydrolysis of — — by trypsin : 

Marriott . . . . . . . . . . . . J(ls8 

j Seymour-Joncs 1)207 

Collodion membranes of high permeability. Nelson and Morgan, 

I jun. . . . . . . . . ■ • ■ ■ H235 

! membranes with uniform distribution of janes. Kartell and 

Van Loo . . . . . . . . . . . . . . 1*280 

Colloid content of expressed plant juices ; Method of determining 

hydrophilic — ~. Newton and Gortucr li3»»9 

! mills. (P) Burt, Boulton and Haywood, ami China b 929, iti)29 
Pollopus, a new synthetic — — . Poliak and Ripper .. .. B878 

| Colloidal carbon products ; Metallisation of . (P) Beer Sobne B402 

character; Viscosity- temporal ure relation and its bearing 

on . Drummond . . . . . . . . . . 32 4 t 

: clay : Effect of concentration of upon ils hydrogen-ion 

I concentration. Brad Held . . . . . . , . . . 1(268 

' clay; Treatment, of , (P) Weir and Black 1)503 

; copper solutions; Preparation of - — . (P) Badisclic Anilln- 

und Soda-Fabr. . . . . . . . . . . B279 

j dispersions of asphalt or pitch , Production of — . (P) 

Plausou’s Forschiingsinst. . . . . . . 1*327, 1(503 

dispersions ; Concentrating and refining . (P) Plan, sou’s 

j Forscliungsiust. . . . . . . . . . . H82 

i dispersions ; Process of producing - and disintegrators 

therefor. (P) Hlnchlcy, and Hanson's (Parent Co.), 

Ltd 1**2 

i ferric oxide sols; Constitution and stability of . Pauli 

j and llogail .. .. .. .. .. .. .. 1*907 

ferrous .sulphide prepared In presence, of gelatin. Subbatani .. 1)114 

1 ferrous sulphide prepared in presence of gelatin ; Pharmacological 
, investigations on — . Subbatani . . . , , . . . 1(232 

gels. See under Cels. 

i gold ; Oxide content of ; 

Pauli 1)889 

Thelsscn ns89 

iron; (' >1 lu lose and - — . Bolton and Dorf-o ,. .. 1)863 

lead arsenate ; Preparation and properties of for sjirays. 

Brlnley t. 1)311 

: lime preparations ; Production of - — . (P) Donath .. .. 1(602 

matter; Separation of from liquids, (P) Barber .. 1(584* 

metal hydrosols ; Protected for medicinal use. Voigt .. 1*925 

metal sols; Preparation of . (P) Schornstein .. .. i*314 

metals; Electrolytic manufacture of . (P) Von Hoesslo 1(578 

micelles ; Synthesis of . Silver micelles. KebJere . . 1)848 

oxides; Absorption of gases by and mode of action of 

electric accumulators. Bary . . . . . . . . 1)263 

silica. Dicncrt and Waiidenbulekc , . . . . . 1)254 

j silicic acid and a method for its preparation. Schwarz .. 1)292 

silver preparations ; Concentration of silver ions in , with 

special reference to their medicinal use. Schleo . . , . 1)925 

silver ; Staining wood by means of . Von Wcimnm . . H629 

sols ; Determination of size and distribution of size of particles 

in by centrifugal methods. Svedbcfg and Nichols nil 7 

I sols of metals; Production of - — . Fiirth .. .. .. J(015 

j soluble acid products containing carbon ; Preparation of 

from coal and the like. (P) Beer Sobne . . . . . . B45 

soluble salts of heavy metals; Preparation of . (P) 

Hicdel A.-G., and Bocdockor .. .. .. .. .. H890 

solutions ; Centrifugal machine for production of . (P) 

Westenliolz and A'ymp .. .. .. .. .. 1)239 

solutions of ferric oxide ; Manufacture of . (P) Bridling, 

;md Aktieselskabet ilydropeat .. .. .. .. 1)95* 

solutions ; Formation of — — • by electrical pulverisation in 
the, high-frequency alternating-current arc. Kraemcr 
and Svedbcrg . . . . . . . . . . . . . . 1*951 

; solutions of iron oxide ; Production of . (P) otndnikoff 

| and others .. .. .. .. .. .. .. Bl7 

j solutions ; Preparation of by atomisation of solids by 

shaking with liquids. Gurwitsch .. .. .. .. nil 7 

solutions ; Production of . (P) Seheidemandel . . . . 1)930 

solid ions and reversible dried residues ; Production of . 

(P) Oderbergcr Chew. Werke A.-G. . . . , . . b360 

solutions ; Stability of . Aluminium hydroxide suspen- 

j sions. Sen 1)941 

solutions of suspensoid or ennilsold character containing electro- 
lytes ; Stable . (P) Plauson’s Forschungsinst. . . B809 

sulpliur ; Production of : 

(P) Plauson’s Forschungslnst B712 

(P) Vogel B174, B257 

sulphur ; Properties of . Rossi . . . . . . . . D37S 

suspensions ; Manufacture of . (P) Smith . . . . D804 

yellow mercuric Iodide; Manufacture of . (P) Badische 

Anilln und Soda Fabr. .. .. .. B95, U633 

Colloids : Effect of hydrophilic on size and distribution of 

f (articles in electrolytic precipitation. Gelatin and basic 

ead carbonate. France and McBurney B391 

12 



132 


JOUBNAL OF THE SOCIETY OF CHEMICAL INDUSTRY. 


PAUE 

(’olio l<la -continued. 

Preparation of neutral aolld . (]*) Ohrm. Werkst&tten 

Ues B822 

Purffkatlon of active biological organic — — . Mlohaclis and 

Davidsolm B399 

Colophony ; Identity of abiotic adds extracted from different 

kinds of . Dupont and Uzac . . . . . . . . H433 

See also Rosin. 

Colorimetry ; Improvements In ■. Stanford «202 


Colour ; Apparatus for determination of in terms of dominant. 

•wave length, purity, and brightness. Priest 
and constitution. Effect of Isomerism on colour of certain 

nzo dyestuffs. Cross ley and ltcsonvell 

effects ; Production of on paper and fabrics. (P) Melstor, 

Lucius, und Bridling 

filters ; Preparation of from photographic plates. Schacde 

lakes. See, under Lukes. 

standards fur determination of iron ; Defect in permanent 

— . Whipple 

standards ; Permanent for hydrogen-ion determinations. 

(P) JBadolh t und others 
Colouring matter of the blue pansy. Currey . . 

matter in 1‘o/i/huccum crassipes, D, C. Marehand 
matters. See Dyestuffs. 

Colours; liody See Pigments. 

Mills for grinding — . ( P) Torrance 

oil-; Manufacture of . (P) Pluusou 

a. It. A. for dyeing cellulose aectafe. Ellis 

Columbia Yellow. See under Azo dyestuffs. 

Columbium. See Niobium. 


B280 

1)368 

H332 

1J270 


11765 

b998 

H78« 

b801 


1)238 
Hi 03 
H864 


Combustible constituents in gaseous mixtures ; Detecting or esf hunt- 
ing und recording . (P) Uchling .. .. .. B772* 


Combustion bomb ; Micro- . itoth and others . . . . n92H 

of fuel in furnaces and the like. (P) Do Coniuek .. h932 

of gaseous and liquid fuels; Maximum temperatures and 

pressures attainable in -- . Goodenough and Eclheck bS 17 
gases. See under Gases. 

at high pressures ; Gascons — . Influence of varying initial 

pressures upon rate of pressure development, and activation 
of nitrogen in carbon mouuxide-uir explosions. Done 


and others . . . . . . . . . . . . Hi 57 

products; Treatment, of . (P) Lombard .. .. H625 

of solid fuels. (P) liaum, and Wcstinghouse Electric and 

Mamif. Co. .. .. .. .. H-'ft 

Comminuting null. (P) Newlnnise, and Allia-Chalmers Manuf. 

Co. U816 


Compressing materials to extract the liquids they contain , Appar- 
atus for — -. (P) Lnmy -Torrilhon .. .. .. U1019 

Compressors ; Centrifugal multistage for compressing air, 

gases, or vapours, or for producing heat or cold. (P) 

Viunello .. .. .. .. .. .. Hi 00* 

Effecting chemical reactions in the interior of . (P) 

Brutzkus h698 

Concentrating devices. (l’> Vogelbusch .. .. .. .. nl57 

liquors to high densities; Apparatus for . (P) Blair, 
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apparatus ; Corrugated pipes for . (P) Amor u699* 

distilled vapours ; Apparatus for .#(!*) De Bethuue 

Hi 19, H283* 

process and apparatus. (P) McElroy, and Gulf Refining Co. ul6u 
Congo colours. See under Azo dyestuffs. 
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(P) Oreciuiwalt 

(P) Ossa 

(P) Perkins, and Metals Production Co. of North 

America 

Partition of between two different liquid metallic phases. 

Tammann and Schafmeister 

Periodic variation in catalytic activity of , In decomposition 

of alcohol, with temperature of reduction. Palmer and 

Constable . . 

pipes ; Heat transference in small . Blake and Peters, 

jun. 
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and platinum metals; Alloys of . (P) Deutsche (fold- u. 
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acid. Nlshida .. .. .. nf>l9 | 

Reaction between nitrogen peroxide aud . Park and ! 

Partington . . . . . . . . . . . . . . 1)255 i 
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Jlaehnei n036 | 

-tin system ; Equilibrium diagram of — . isiiiara .. .. b208 ; 
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of steel ; Effect of hydrogen-ion concentration on submerged — — .' 
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Corundum ; Production of emerald green . (p) Elektrochem. 
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examination of small quantities of waxes, in particular 
cotton wax. Fargher and Higginbotham .. n370 
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and Higginbotham .. .. .. .. n903 
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Henke n2ll 
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Normal and basic . Krllger BiOll 

Copra ; Means for drying . (P) Klsworth 1)184 
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and beetling, lluebner and Malwin ,. b170 

fabrics ; Production of linen effects on . (P) Calico 

Printers Assoc., and Fourneaux . . , . b508 
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Influence of micro-organisms in weathering of — — . Trot man 

and Sutton 1Q0T, B505 

Lustre produced in by mercerisatlon. Borratt . . b593 
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(Tu-hing machines. (P) .frlfrey Manuf. Co. 
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(P) Allen and Co., and Coles 

(PI Ellis 
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their bonding properties. ( P) Hartmann, and Car- 
borundum Co. .. .. .. .. b293* 

Crystallisation ; Apparatus for separating dissolved substances 

by . (P) Marsh and Cochran .. .. .. 

of calcium chloride solutions and the like. (P) Maschinenbau- 

A.-G. Baleke B1013 
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Maschinenfabr. u. Elsenglesserei A.-O. . . . . . . ji30r> 
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•//-Cumidine salts of a- and /3-naphthalenesulphonlc adds. 
Forster and Keyworth 
. Cupola furnaces. ( P) Levoz . . 

1 furuaees ; Operation of . (P) Rochlitz.. 
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boilers, condensers, hot wells, and the like. (P) Ver- 

derevsky and Saks B206 

Disinfectant action and toxicity of the nitrophenols. Glaser and 

Wulwek . . . . . . , , t , . . , , Bffl t 

soaps; Manufacture of . (P) Riedel A.’-G. .. . B987 
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Disinfectants containing furfural ; Production of . (P) 

Aschkenasi b491 

Improving tbo adhesion of on plants. (P) Tletz . . n84S 

Manufacture of . (P) Weber and others , , . . n766 

Soluble solidified coal-tar derivative . (P) Franck- 

Phllipson B052 

Testing . Importance of bacterial surface in research 

on chemical disinfectants. Lleso and Mendel .. n3il 

Disinfecting fertiliser. : Manufacture of from sulphur or 

metal sulphides. (P) Harnlst b047 

fruit, grain, and seeds. (P) Pichler and Wbber . , H962 

power of the vapours of vegetable and essential oils towards 

acid-fast bacteria. Sclibbl and Kusama . . . . H7G5 

properties of some tetrahydronaphthaleno derivatives. 

Lockemann aud Ulrich .. .. .. . . B442 

Disintegrating coal or other material ; Machines for — . (P) 

Sutcliffe D245* 

crystalline material. (P) Fairrie . . n531 

hard and soft substances. (P) Krupp A.-G. Grusonwcrk .. nl58 

incorporating, and mixing machines ; Film-type . 

(P) Hum'll . . . . n542 

materials ; Machine for : 

(P) l’ovey 1)205, H107* 

(P) 'Pove.y and Hallas .. .. .. n407* 

aud mixing machines. (P) Hurrell n584* 

solid substances : 

(P) Thomson . . . . . . . . . . . . H 81 

(P) Thomson, and Nutriment, Ltd MOO* 

Disintegrators. . (P) Pinuson .. .. .. .. .. b238 

for powdering grain, coal, bricks and the like. (P) Harrison 

Carter, Ltd., and others . . . . . . . . . . ngi 

for producing colloidal dispersions. (P) Hinebley, and 

Plauson’s (Parent Co.), Ltd. . . . . . . . . H2 

Dispcrsolds ; Manufacture of . (P) Plauson .. .. ., b098* 

Dissolving difficultly soluble substances. (P) Rankin and 8 loss uIG 

solid materials; Apparatus for -. (P) Kberhardt .. b119 

substances insoluble or sparingly soluble in water, (p) 

Wielaud . . . . . . . . . . . . . . i*8()9 

substances ; Method erf . (p) Lenhcr . . . . . . i*47 


Distillation of ammoniacal liquors, tars, oils, and other liquids 

obtained in gas works. (P) Cabrler . . . . . . B389 

apparatus : 

(P) Dressier, and American Dressier Tunnel Kilns, 

Inc. n033 

(P) Foster . . . . . . . . . . , . DSIO 

Apparat us fur cont inuous . (P) Vermeyen . . . . 1)1000 

apparatus ; Laboratory fractional - . Nason . . . . 1)78 

apparatus for periodic .or semi-periodic operation. (P) irinyi n41 
Apparatus for separating liquid mixtures into two components 

by . (i>) Kubiersehky .. .. .. .. n41 

Application of dosed calorific heating system to In the 

chemical Industry. Mariller . . . . . . . . n77.3 

of bituminous or eellulosic materials ; Condensing or frac- 
tionating the vapours obtained by — . (P) Aletnn 

8polka z. ograniezona odpowiedzialnosda . . . . i*G25 

of bituminous materials. (P) Gorekc . . . . . . . . no* 

of carbonaceous and like materials. (P) Nielsen and Laing n!22 
of carbonaceous materials. (P) Catlin, and Gatlin Shale 

Products Co . . H933 

of carbonaceous materials ; Apparatus for — : 

(P) Hutchins . . . . 1*704 • 

(P) Perry .. .. .. .. .. h51h 

of earboT.ro cons materials; Retorts for — - (P) Hutchins . . 1)123 

of car bomn runs substances. (P) Wolf, und Kohlouveredctung 

ties. . . . , . . . . . . . . . . H859, 1)975 

of carbonaceous substances ; Vertical retorts for continuous 

destructive' . (1») Glover and West. . . . . . . n400* 

of coal or the like ; Apparatus for - — . (P) Ruhr .. n32f» 

of coal and other bituminous fuels ; Apparatus for (P) 

Cantieny, und Kohlenseheidimgs-Gcs. .. .. .. i«589* 

of coal and other substances ; Apparatus for . (P) 

Riihr, and Kohlenscheidungs-Gcs. . . . . B860* 

of coal and other tar-yielding substances. (P) Pape . . . . n8 

of coal and similar carbonaceous substances ; Destructive 

— . (P ) Davidson . . . . . . . . . . 1)8 

columns ; 

(?) Mackenzie and others . . . . . . 1)8(50 

(P) Piron, and Piron Coni Distillation Systems, Inc. B41 
columns for solutions of partly miscible liquids ; Design of 

. Mains . . 1)855 

of conibustible materials. (P) Pehrson 1)859 

iegjiRiflcation, or gasification of solid fuels and the like. (P) 

liellmann . . . . . . . . . . 1)548 

Device for deflecting, opening, and crushing fuel during . 

(P) Wollaston n200 

Fractional for separation of constituents of petroleum. 

Peters, Jun B1002 

of fuel : 

(PJ Electrical Improvements, Ltd., and Weeks . . b 1004 
(P) Fuel Recovery Synd., and Rowater . . . . B0G3 

of fuel ; Fractional . (P) Christians B821 

of ftiol ; Low-teraperaturc . (P) Merz and McLcllan, 

and Weeks 1)1004 

of fuel ; Vapour extractor for . (P) Brondor and Costigan 1)664 

Heat exchangers for . (P) Von Niederhiiusorn und Co. b42 

of house and other refuse, brown coal and the like, and shale, 

and reeovory of products therefrom. (P) Box .. .. B40 

Installations Pumps for . (P) Schmidt B543 

of liquids : 

(P) Keep and others . . . . . . . . B1012 

(P) Seiglo B459 


Distillation — continued. 

Low-temperature . <P) Ramage' 

of materials in contact with porous materials. (P) Galls- 

worthy, and Texas Co 

Method and apparatus for destructive ■ - (p) McEwen 
method for direct recovery of pure products Fractional 

. Freund 

of mixtures of liquids; Apparatus for — - (P) Gerhard 
and Schumacher 

of non-coking bituminous materials at low temperatures'; 

Apparatus for . (P) Hoppers 

i of oil-bearing material ; Apparatus for destructive — . 

(P) Alexander and Miller . . 

of oil-shale, bituminous coal, or the like ; Low- or medium- 

temperature . (P) Starkey .. 

of organic substances ; Dry . (P) Gustafason .. 

and oxidation ; Retorts for destructive . (P) Ott 

! shafts ; Internally heated fuel . (P) Metallbank und 

MetaUurgischo Ges. 

process: Steam . (P) Meister, Lucius, und BrUning .. 

receiver ; Vacuum . Patterson 

■ retorts; Utilisation of carbon residues from . (P) Heyl 

1 Separation of liquid mixtures by . (P) them. Fab’r. 

Woiler-ter Moor 

of shale and the like. (P) S. E Co. 

j of small quantities; Fractional . WIdmer 

, of solid carbonaceous materials ; Apparatus for . (P) 

1 Iron and Caracristi 

of solid or liquid substances ; Apparatus for . (P) Dupuy 

; steam- ; Control of . (P ) Frankfurter Ganges , and 

others 

of tar etc. (P) Thermal Industrial and Chemical (T.I.C.) 
Research Co., and Morgan 

: of tar and the like; Continuous . (P) Halindrof und 

| Wueher pfennig 

of waste liquors ; Destructive — (1*) Gritfin 

of wood, coal, and the like ; Apparatus for - — — . (P) Mchner 

Distillers’ wash ; Manufacture of a mixed fertiliser from . 

(?) Coppee et Cio. .. 

Distillery waste ; Carbonisat ion of - — . (P) Whitaker, and l\ S. 
Industrial Alcohol Co. 

i Dithocurbumic acid derivatives ; Detection and determination 
of . Callan and Strafford 

| Ditbionlc add ; Determination of in presence of sulphurous 

and thiosulphurlc acids. Mnyr ana Szcntpaly-Peyfuss .. 

! /3y-l)i-j>-tolylmninobutane ; Nitration of the externally and inter- 
nally compensated modifications of . Morgan and 

1 Hickinbottom 

Divers ; Atmospheric compound for use of — . (P) Cooke 

Dolomite; Dead burning of - — Robson and Withrow b218. 

! 1*383, 

Manuj icturo of refractory bricks etc. from — . (P) 

Dullidd 

system ; Studies on the — •. Biickstroin 

■ Dolomites; Active agents in luminescent- . Tanaka.. 

1 Dopes. Sen Varnishes. 

Doncil ; Water softening by means of - Hilditch and 
Wheaton 

, Dough. See under Bread. 

! Dragendorll's reagent for alkaloids. Cuppelli 
1 Drawings and the like ; Reproduction of - (P) Chcm. Fabr. 

Pharma 

i Drilling oils ; Water-soluble Von der Ileyden and Typkc 

Drugs Analysis of aromatic - — . Bullock 

Process for renderiug extracts of durable. (P) Tambach, 

and Chemical Foundation 
See also Medicaments. 

Dryers : 

i (P) Finch and others 

j (P) Halary 

(P) Kerst, and Proctor and Schwartz 
(P> Leech and others .. 
i (P) Perkins 

! (P) Tensfeldt 

i Centrifugal : 

* (P) Elmore and Comlcy 

I ( P) Hoyle . . . . 

i Continuous centrifugal . (1*) Baglin 

| Rotary : 

(P) Griudle, and Grindle Fuel Equipment Co. 

(P) Kuntz, and McGann Manuf. Co. 

(P) Nielsen and Laing .. 

Waste-heat . (P) Lide 

for whitoware ; Waste heat . Walker, Jun. 

See also Dehydrators. 

: Drying agent ; Use of magnesium perchlorate trlhydrato as 

lu steel and organic combustion analyses. Smith and 
others 

air with fuller’s earth etc. (P) lkeda and others 

airing, and like apparatus. (P) Tweed 

apparatus : 

(P) Lough 

(P) Simon and Simon 

apparatus for dyed materials ; Centrifugal . (P) Clavel 

and Llndenmeyer 

apparatus for pulterulent material, (P) Strive 

apparatus ; Rotary . (P) Gettings and Hodman 

clay, stone, bone, paint, or other materials washed or mixed 
with water. (P) Hobson 


PAQB 

B975 

B124 

B166* 

B855 

B626 

J*45 

B703 

1)365 

B8 

H209 

BU75 

1)543 

282T 

B244 

1)2H;5 

B28G* 

1)31(5 

1(122 

B497 

B1000 

1)82 

1)4 1L 
1)464 
B821 

1*270 

B821 


1(171 


307T 

1(73 


, B5i4 

BlOl 3 
1)292 
1)466 


B310 


BK94 

1)375 

1*877 

1(805 

B403* 


B322 

B972 

B930 

B929 

B42 

B543 

B657 

B544* 

B972 

B118 

B774 

B455 

B909 

BUll 


B202 

B3 

B973* 

B999 

B3 

B594 

B737* 

B099 

B098 
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Drying —continued. 

and conditioning materials, 
coring Co. 


(P) Carrier, and Carrier Englu- 


b973* 

U698* 


M29* 

BH15 


B»l* 


b456 

B406 


Bl29* 

B400 


11280 

B855 

B213* 

h89«* 

U622* 

13507* 

H62 1 
11743* 

B832* 


Hi 59 
11094 


of tlieir 


, Ltd. 


coring to. . . . . . . . . • • • ■ 

Continuous process for rapid crystallisation and • tr; k10Q() 

and curing vegetable and other material ; Apparatus for 

huh- . (T) MUUer . . ; ■ 

cylinders, calenders, and the like; Steam anti , exhauBt 

connexions of spherical joint type for . (1 ) 

cylinders for drying fabrics and other fibrous materials . 

Moans for draining condensed water from steam-heated 
— — . (P) Roberts, and Roberts, ltd. .. •• 

cylinders; Rotary . (P) Fisher, Humphries and « o„ and 

Hutchison 

cylinders for textiles etc. ; Doll-heads for . (* ) t u,u » 

and Bleachers’ Assoc., ltd. .. •• 

disintegrated materials ; Apparatus for . (1 ) O < onmli 

and Kerr • • ■ • 

drums. (P) Sauber, and Biittncrwerke A.-G. .. •• 

fabrics, paper, or the like ; Electrically heated apparatus 
for Leeulier . •• •• . v 

finely divided materials ; Apparatus for — . d’JH^bt-rts 
fl«h and animal and vegetable substances and the like. (1 ) 

Hampshire, Hobbs, and Co., and Jones 

gases; Apparatus for - - Jackson .. .. •- 

Influence of intensive on internal change. Smlts 

loose wool and like fibrous material ; Apparatus for — 

(i‘) Kowbotham 

machines, (l‘) AIlsop and Bibson 

mm bines ; Centrifugal . (Pj Ciraiws 

machines for hanks of vurn. < 1*) Senior and Atkinson 
machines; Rotary . (P) R ea veil, ami Kcstner Evapora- 
tor and Engineering Co. . . . • • • 

machines for wool and other materials. (P) Hawkins BlL.8, 
materials and coating them with bitumen etc. lor road 

making. (P) Baxter, Ltd., and Baxter 

nils. .See under Oils, Fatty. 

ores, concentrates, and other granular materials. (P) Rigg 
and McBride . . . . . . . . ■ • • • 

ores, slags, limestone, clinker, sand, chemical substances, 

etc. ; Apparatus for in part, applicable to mixing 

the dried materials with tar, bitumen, or other binders. 

(P) Armstrong, Whitworth, and Co., and others 
ovens for cereals and malt. (P) Pellegrino 
plant. (P) Nordstrom 

powdered material. (P) Merrell, and Merrcll-Soiile 
power ol' substances ; Relative - as a measure 
hygroscopicity. Obcrmiller 
process and apparatus : 

(P) Bo berg, and Techno-Chemical I.abnrato 

(P) Rigby 

(P) SodcrJund and others 
(P) Wright, and industrial Dryer Corp. 

process ; Discontinuity of the . Fisher 

processes. (P) Rigby 

and pulverising material such as coal. (P) Atkinson and 
others 

substances ; Apparatus for . (P) Permutit A.-G., and 

Sell tiler 

solutions or suspensions of substances. (P) Nafiiyan 
substances at high temperatures and subsequently cooling ; 
Apparatus for ----- . (P) Greenwood, and Carr and Co. 

systems for paper-making and other machines ; 8 team 

(P) Scott Paper Co. 

textile fabrics ; Machines for . (P) Haas 

textile fibres in the hank or in the warp ; Machines for — — . 

(P) Views and Turner 

and treating materials. (P) Webster, and Ferry and 
Webster, Inc. 

vegetable materials. (P) Harrison, and Carrier Engineering 
Corp. 

wound yarns : Apparatus for after treatment with 

liquid. (P) Brand wood ami others 
yarns which have been treated with dye or other liquors upon 
beams or the like, (P) Brandwood and others 
See ahu Dehydrating and Desiccating. 

Ibilcin. See p-Plicnetolcureu. 

Duralumin ; A case of failure in . Glazev 

Casting and heat treatment of — . Daniels and others 
Properties and range of usefulness of Beck g . 

Duet collectors or separators for removing dust from gases. (P) 
Davidson and Co., and Whitmore 
content of air ; Apparatus for determinim - - (1M Grein- 

acher, and St 6s <> el und Co. 

and the like ; Removing from air, flue-gases, or the like. 

(P) Weller 

Dusting powders ; Preparation of . (P) Meister, Lucius. u. 

Pruning 

Dusts ; Lower limits of concentration for explosion of in air. 

Trostel und Frevert 

Dye-bath : Determination of dyestuffs in the - — . Ruggli and 

Fisehli 

solutions ; Manufacture and utilisation of — - (1*) Liittin. 

and Geigy A.-(i. 

-Vats and like receptacles lined with jointed tiles. (P) Thompson 
and Hcnshilwood 

-woods ; Treatment of spent fur production of fertilisers 

etc. (P) Harris, and Walker and Sons 
-works ; Electrical purification of effluents from - — — . (P) 

Frank • 

Dyed materials ; Centrifugal drying apparatus for — - -. (P) 

Clavel and Lindenmcyer 

materials ; Properties of . W T ales 


n542 

h737* 

B159 

B81. r » 

B544 

B542 

11583 

11930 

BlOC 

13929 

L737* 

n251 • 
B129* 


1J690 

n251* 


1191 


B19 

J1792 

B520 


B448 


B332 

B504* 


B346 

B31 


U594 

B170 


(P) 


PACK 

B375 


13593* 


B213 

B978 


B332 


«629* 

B375 


B465 

B864 


B508 


B865 

B939 

B900 

B331 

B129 

B291* 

B465 

B62 


B629 

B416 

B555* 

B709* 


B1024 


1>yC oV g anKiTSatment of textiles' i Apparatus' for 

antmaf a flbrc?wlth vaf dyestuffs. (P) Morton Sundour Fabrics, 

apparatus an ?pT l T°ra'?er, and'FrankUn Process Co, . ■ - 

bobbins of combed wool; Apparatus for . (P) ismee 
do Keukelaerc 
cellulose acetate : 

(P) Baddiley and others •• 

rolluloso (P) Bouvlcr, 

and Soc pour la Fabr. do la Solo Rhodiaseta .. . . 

cellulose aceta?e by ” colloidal solubil^tion or dispersion" 
of insoluble colouring matters. Kins • • ■ • T • ■ 

cellulose acetate fibres. (P) Morton Sundour labrlos, Ltd., 
and Kilby 

cellulose cellulose and Chemical Manuf. Co., and 

(P) Silver Springs Bleaching and Dyeing Co., and Halj 
cellulose acetate or products made therewith. (P) British 
Celanesc, Ltd., and Ellis • • • ■ ' * 

to dim-t dyeing. <P> 
Ii;7in^.rS.t» 1 ning;it. (P) Ore™ 

doth* with fast colours. (P) Moss and Mess 

mn^^Method^f packing in (P) liwch and Schumacher B906* 

between to ^ 

devi^ n ; k Yarn — (P) Thomayer, and Fuld and Hatch' ^ 

and filling "text he fabrics. (P) a,ul Broomfield . . H709 

and like machinrs^fo/" tops.’ 1 ’ (P) Mitchell and Wordsworth b 629 
and like operations ; Agents for detersive scouring, bleaching, 

. (P) Moseley 

or like treatment of yarns in strands, loose material and the 
like. (P) Schlumpf 

machines'; Hank”* — . (1 ; ) Callobaut and De Blicquy 

machines and the like. ( P) Mil didl and W ordsworth 
Manufacture of aqueous solutions of difficultly soluble gums 
and their application in - — . (P) Soc. Ital. De-Angeli, and 
Paulus . . • • 

or other treatment of fibrous material in skeins . 

for . (Pi Courtaulds, Ltd., and Wood .. .. B416 

or otherwise treating skeins or hanks of yarn. (P) Lord . . B827 

process. ( P) Plauson . . • • • • • • • • B332 

processes. Fixation of acid wool dyestuffs of the type oi 

Orange II. Ruggli and Fisehli .. .. . . •• h554 

processes. Fixation of substantive cotton dyes. Ruggli and 

Fisehli •• 

properties of some Scottish lichens and of a few other materials. 

Patterson . . . . . • • ■ • • 189x, B609 

raw silk. (P) Maupai 6509 

silk. (P) Seyer, and Standard Silk Dyeing to. .. .. B1010 

silk black. (!’) Seyer, and Standard Silk Dyeing Co. 
silk piece goods. <P) Seyer, and Standard Silk Dyeing Co. 
and subsequent, handling of yams wound in form of cheeses. 

(P) Brandwood and others 

with substantive dyestuffs ; Physical chemistry of . Briggs 

Temperature coefficient in substantive cotton . Auerbach 

textile fabrics and other materials in fast colours ; Dye-solutions 

f or . (P) (jieigy Soe. Anon., and Liittin 

textile fabrics, paper, and like materials. (P) Scholz 

textile fibres ; Apparatus for . (l’j Brandwood and 

others 

textile fibres ete. ; Manufacture of products for . (P) 

Bader and others 

textile fibres and other materials; Manufacture of products 

for . (P) Durand uml Huguenin 

textile goods and other materials. (1*) Durand et Huguenin . . 
textiles. (P) Van iNess 

textiles; Apparatus for . (P) Van Nosh 

Treatment of cellulose esters for . (1*) Badlsche Anilin 

und Soda Fabr. 

Turkey-Red ; Comparison of methods lor 
Utilisation of decomposition products of pr< 

Bennert 

with vat dyestuffs. (P) Meister, Lucius, u. Priming .. 
wool with dyestuffs capable of being chromed. (P) Akt.-Hes. 

flir Anilin-Fabr. 
wool ; Mordanting and 
Nemours and Co. 

Dyeings on vegetable fibres ; IToduction of 
Anilin und Soda Fabrik 

Dyes ; Formation of — 
itself. Groot 

Preparation of hair . (P) Pigmenta Ges., and Detsiuyi . 

Dyestuil factories ; Electrical purification of effluents from 

(P) Frank 

intermediates ; Production of : 

(P) Badlsche Anilin u. Soda Fabr. 

(P) British Dyestuffs Corn., and Hodgsou 
(P) Soc. of Chem. Ind. in Basle 


Sunder . . 
f proteins in . (P) 


(P) Teleii, and Du Pont de 
(P) iiadische 
- on animal fli)rcs by reaction of the mnterlal 


B978 

B629 

B291 

B507 

B406 

014 

B978 

b129 

B252* 

B375 

B978 

B14 

B416 

B251 

B415 

B90C 

B416 

B939* 

B508 

B900 

B005 

B247 

1331 

U863 

B87 

B937 


solutions 


ooc. vi vuem. Jim. in nusie . . . . . . . . 

(P) Thomas, and Scottish Dyes, Ltd. . . . . B87, B7D* 

; Influence of variation in concentration on absorption 
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l'AQB 

Dyestuffs ; Adsorption, absorption spectra, and rotation of optically 

active . Brode and Adams b801 

Adsorption of by crystals. Paneth and Thimann . . B74o 

Adsorption of by diamond, charcoal, and artificial silk. 

Paneth and Radu B741 

of American and German manufacture ; Comparative value of 

as indicators in determining acidity of soils, Ramann 

and Sallinger B304 

Anti-oxidation, and fastness to light of on the fibre. Hlsley B53 

Application of anti-exygeuisers for increasing the fastness to 

light of on the fibre. Gillct and others ul3 

Behaviour of in bacteriologlca media in water analysis. 

stearn and Stearn P61S 

containing sulphur; Manufacture of . (P) Cassella und 

Co. b62H* 

derived from bidiphenylene-ethylcne. Kehrmanu and Buffat u8« 

derived from carbazolc and thiodiphenylamlne. Dutt . . n4«2 

derived from phenanthraquinone. Sircar and Roy . . H412 

Determination of constitutional formula; of from their 

nbsorption spectra. Kchrmann and Sandoz .. .. h86 

Determination of in the dyc-bath. Ruggll and Fiachll . . nr*54 

from dihydroxyperylene. (P) Zinke and others .. b782* 

effect of hydrogen-ion concentration on compound formation 

and adsorption of — — by mordants. Marker and Gordon BlOlO 

Efficiency of some, organic as anti-ferments. Harvey . . b845 

and fibres ; Adsorption compounds of . Haller . . . . b129 

oi high molecular weight ; State of division in aqueous solution 

of . Zsigmondy B861 

Influence of constitutional variation in upon their relative 

light absorption in aqueous and alcoholic solutions. Flolmca b801 

lonnmluo for cellulose acetate. Green and Saunders . . R504 

Manufacture of : 

P) Akt.-Oes. filr Anilln-Fabr B370 

P) Amot B70. r »* 

P) Barnard B1008 

P) Davies and otliers B328 

P) Green and otliers n289* 

P) Thomas, and Scottish Dyes, Ltd B403* 

Manufacture of alkylated and aralkylated derivatives of vat 

. (P) Cassella und Co b741* 

Manufacture of alkylated derivatives of vat . (P) Cassella 

und Co B590 

Manufacture of from deeacyelene. (P) Dziewonski . . B. r >92* 

Manufacture of desensitising . (P) Melster, Lucius, und 

Rriiniug u902 

Manufacture of from dlnaphthylenethiophen. (P) Dzie- 
wonski nf>07 

Manufacture of fluorescent — . (?) Plausou's Forsehungs- 

Instltut B370 

Manufacture of from glycosine. (1*) Lehmstedt .. .. u902 

Manufacture of green — - dyeing In reduciug baths. (P) 

Haas, and Soc. Chim. Grande Paroisse u741* 

Manufacture of mordant . (P) Durand und Huguenin 

A.-G B027, 1i 741*, BlOOS 

Manufacture of from naphthldine. (P) Comp. Nat. de 

Matures Colorantcs et Prod. Chim. n802 

Manufacture of oil-soluble . (P) Plauson B720* 

Manufacture of silicates of basic — - - : 

(?) Kberleln w52tt 

(P) Kochclwerk Gis. fiir Cluun. Krzcugnlsse, and 

Eberloin .. .. ul 008 

Manufacture of vat : 

(P) Akt.-Ges. der Anllinfarbcn- u. Chemikalien-fubr., 
and Dziewonski . . . . . . . . . . . . B320 

(P) Kalle und Co B370, B7or>. B1008 

Munufactun: of vat containing sulphur. (P) Cassella 

und Co . . . . . . . . . . . . u3G9 j 

Manufaeture of vat from perylenetetracarboxylic acid. 

(P) Kalle und Co. .. B825* , 

with multiple cliromophores. Bon and Sett. . . Milt 1 

Organic bismuth compounds for use as . (?) Bally, and 

Uaeo-Ges. ufl67 

of the plienanthrene series. Brass . . B240 

of pyrazolone series ; Yellow : 

(P) Holliday and Co., and Clayton b247 

(F) Holliday and Co., and others B930 

Retention of organic by silicic acid. Berl and Pfanninuller n901 

used In therapy ; Reactions of Chondrnu ertepits with . 

Justin- Mueller B887 

■ s Ve aha under Anthracene, Azine, Azo, Indigold, Nitroho, 

Phtlilein, Quinoline, Quinonchnidc, .Sulphur, Thiazole, 
Trlaryimethnne, and Tripluuiyhiiclhane dyestuff's. 

Dynamos ; Intluence of grain size of sheet iron on electrical losses in 

. Daeves B983 j 

Dysentery remedies ; Reputed — Henry and Brown . . b443 


E 


Karth. fuller’s ; Drying air with — — . (P) Ikeda and others . . U3 

fuller’s ; Furnace for revivifying . (P) Norbeck . . . . b5&0 

fuller’s ; Removal of oil from . (P) Wenck und Co. . . b390 

fuller’s ; Revivifying fluely divided . (P) Maiming, and 

Manning Roffnlng Equipment Corp. B118 

fuller’s ; Treatment of (P) Blakkolb and Maag . . B075 j 

Earthenware bodies ; Black and grey flints in . Heath and 

Leese . . , . , . . . . . , . . . Bl76 

Glazing and waterproofing . (P) Potter and others . . b 58 j 

AVer aha Ceramic ware and Pottery. 


I’AOB 

Earths ; Determination of oil-saturation value of bleaching . 

Bailey and Allen .. .. .. .. B139 

rare ; Separating compounds of — — . (P) Gebr. Siemens und 

Co. . . n05 

rare ; Separation of by basic, precipitation. Praudtl and 

Itauchenbcrger B55 

rare ; Separation of — — by basic precipitation. Preparation of 

pure praseodynda. Prandtl and Huttner B710 

rare ; Separation of the various groups of . Fernandos . . b979 

Treatment of silicious . (P) Blakkolb and Maag . . . . B075 

Ebonite ; Production of a substance resembling .(P) Krerichs B200 

substitutes ; Manufaeture of — — . (P) Plauson . . . . b142* 

Sec aha Vulcanite. 

Kdestin ; Dakin’s method applied to . Osborne and others u901 

Edible oils. See under Oils, Fatty. 

Effluents from dyestuff factories and dyeworks ; Electrical puri- 


fication of . (P) Frank n:u 

Egg ; Coagulation and structure of the — — . Amar . . . . B3UH 

powders ; Determination of fat in . Sudenorf . . . . nl05 

solldB ; Determination of content of in noodles. 

Buchanan . . . . . . . . . . . . B050 

-white. ; Separation of proteins of by the acetone method. 

Plettre BL48 

-white ; Value of — - as sole source of nitrogen for young 

growing rats. Boas . . . . . . ■ . ■ • Uo33 

Eggs ; Antineuritic vitamin in . Hoagland and Lee . . B962 

Biological value for maintenance and growth of proteins of 

. Mitchell and Carman . . . . . . B884 

Composition and decomposition of — — . Thomson and Sorley B089 

Determination of acid-soluble phosphoric acid in — — . 

Pine B884 

Determination of fat in — -. Grossfekl .. ., .. B993 

Preserving : 

(P) Du Bois and Jones . . . . b72 

(P) Stftbback 8489 

n-Eieosanlc acid; Preparation of . Morgan and Bowen .. 317T 

Eiueostearic acid ; Composition and constitution of — — . 

Maquenne .. .. .. .. .. .. .. B139 

a-Ebroitcaric acid ; Bromo-derivatives of . Jsldo . . . . B2G4 

Elaidao acid and its anhydride. Guide and Rictz .. .. B204 

Elat! aria card amomum \ Essential oil from seeds of . Moudgill 

1S7T, B906 

Elder (lowers ; isolation of rutin from . Sando and Lloyd . . B28S 

Electric arc lamp carbons and electrodes. (P) Schiff und Co., and 

Borchers . . .. .. .. .. .. .. ..Bill 

are lamps; Manufacture of electrodes for tungsten . (P) 

Patent Treuhand Ges. ftir Klcktriselie Glilhlampcu, and 
General Electric Co. . . . . . . . . . . B822 

arc light electrodes ; Production of - — . (?) JKutgcrswerke 

A.-G B550 

are treatment of gases ; Apparatus for . (P) Rankin . . u639 

arcs; Device for stabilising . (P) Nitruiu A.-G. .. B430 

ares; Stabilising . (P) Siebert, and Mtrum A.-G. .. B477* 

batteries. ( P) Street, and Soc. Anon, le Carbone .. .. B390* 

batteries ; Alkaline -- — ; 

(P) Grafenberg . . . . . • • «0‘J 

(P) Grafenberg and Monnot .. b915* 

batteries and electrode, elements therefor. (1’) Edison, and 

Edison, Ine. . . . . . . . . . . . . B563 

batteries ; Electrolyte absorbent for use in . (?) 

Hilditeh and others . . . . . . . . ■ • u22 

batteries; Manufaeture of electrode elements for — — . (P) 

Dunham, and New Jersey Patent Co. . . . . . . B477 

batteries ; Manufacture of porous or absorbent material for use 

in . (i>) Hilditeh and others B22 

batteries : Preparation of a depolarising mixture for . 

(P) Clyrner, and National Carbon Co. . . .. B182 

batteries ; Preventing loss of zinc in . (P) Pouchain . . n603* 

batteries ; Production of electrodes for : 

(P) Cox, and New Jersey Patent Co. . . . . B639 

(P) Kutsumorl .. .. •• B08O 

battery dcpolarlser. (P) Marius . . . . B477 

battery electrodes ; Rendering porous — - impermeable to 

liquids. (P) Soc. Anon, le Carbone . . . . . . Bf>63 

battery plates; Method of recovering scrap . (P) 

Carpenter, and 13. S. Light and Heat Corp. .. .. B. r »24 

battery separators. (P) Benner, nml Prest-O-Lite Co. . . B7. r >3 

eablea; Heat-treating metallic . (P) Harris, and 

Western Electric Co. . . . . . . B949 

cell ; Reactions occurring during discharge of the oxyhydrogen 

. Fischer and Kronig . . . . . . . . . . b718 

cell ; Voltages of the Danlell with fused chlorides. 

Taramanu . . . . B. r >62 

cells ; 

(P) Bor maun B341 

(P) Burger B563* 

(P) MauKenzie, and National Carbon Co. . . . . B1018 

(P) Oppenhelm B0O2 

(P) Son. Anon. Le Carbone b205 

eells ; Dcpolarlsers and electrodes for . (P) Stelse and 

othors . . . . . . . . . . . . . . B477 

cells ; Depolarizers and electrolytes for . (P) Stelae, 

and Union Carbide and Carbon Research Laboratories, 

Inc B477 

cells ; Effect of various preparations of mercurous sulphate 
on electromotive force and hysteresis of Weston standard 

. Yosburgh and Eppley . . . . . . b222 

cells ; Electrodes for . (P) Kotera B01 

cells ; Recuperation . (P) Buffard . . . . b390* 

discharge gas-filled lamp. (P) Ediaon-Swan Electric Co., 

and Freedman b779 

discharge tubes. (P) Holst and others b210* 
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Electric —continued. 

discharge tubes ; Cathode for . (P) N. V. Philips’ 

Gloellmnpenfabr. . . . . . . B551 

discharge tubes; Electrodes for gas-flilcd . (P) Patent 

Tnuhund (Jos. ftlr Elektriache Gltihlampen, and General 

Electric Co B933 

discharge tubes ; Increasing the emission of secondary 

electrons in . (P) N. V. Philips’ Gloellampcnfabr. Kft60 

discharge tubes and the like ; Introducing alkali or alkallne- 

curth metalH into . (P) Holst and others .. .. B327* i 

discharge tubes ; Manufacture of oxide cathodes for . , 

(P) N. V. Philips’ Gloeilampenfabr. . . . . . • b822 ; 

glow-discharge characteristic ; Hysteresis of the . Seellger B458 i 

incandescence lamps ; Manufacture of carbon filaments for j 

. (P) Nlshlkawa itH«0* | 

Incandescence lamps ; Manufacture of filaments for . i 

(Pi General Electric Co. .. .. .. b74() 

lamps ; Filaments for incandescence . (P) Fonda, and 

General Electric Co. . . . . . . . . Bf»8fl* 

lamps; Incandescence and glass refining apparatus 

used in connexion therewith. (P) Velio .. .. bS22 

lamps ; Mercury vapour . (P) Bellcaud and Uarrollier n80O 

primary cells; Preventing dlifusion in . (P) Darimont u837 

steam boilers ; Fixation of bases in . (P) Deutsche Tou- 

und Stein /eug-Werke A.-G. .. .. . . nSfM j 

storage batteries : 

f P) Peek B0.8O 


Electrical — continued. 

purification of gases, especially separation of hot components ; 

Apparatus for . (P) Sfemens-Schuckertwerke Ges. 

purification of gases ; Removing precipitated dust In , 

(P) Thein ■ • „ 

purification of gases and vapours. (P) North and Loosll 
resistance of artificial and natural aggregates, e.g. f alloys. 
Lichteneckcr 

resistance elements ; Alloy for . (P) Fahrenwald 

resistance material. (P) Katatani 

resistances ; Contact junctions for high-temperature . 

(P) Gebr. Siemens und Co. .. .. .. 

resistivity of refractories. Henry 

resistors; Manufacture of . (P) Dirzu welt and Varney 

treatment of gases ; Apparatus for . (P) Schmidt, ami 

International Precipitation Co. 
treatment, of substances. (P) lfeis and Jezlcr 


B4O0 

B816 

8400 

B704 

B02 

B476 

b7G3 

B981 

B341 

B119 

b563* 


Electro-analysis ; Application of rigid mercury cathode in — 
Paweck and Walthor 

Platinised aluudum cathodes in . France and Eckert 

Rapid with a rotating anode. Bertiaux 

Electro-centrifugal separators. (P) Marx 

Electro-chemical deposits ; Structure of . Audubert 

reactions ; Carrying out . (P) Piauson 

troatment of liquids. (P) Landreth 
Electro-culture ; Field experiments in — — . /Hackman . . 


B056 
B813 
B851 
b1I7 
U084 
If 47 7 
B1027 
B483 


(P) Ihnncr, and Prcst-O-JJtv ('o. . . .. B/f> 4 

(P) Meyer and others .. . . . . J»J38 

(P) Mon not . . . . . . nG24 

(P) Thornley and others . . . . . . BH77* 

(P) Williams, and Elect rol Manuf. Co. .. BlS2 

(P) Wood b7;>4 

storage batteries ; Absorption of gases by metallic oxides 

and. mode of action of . Bary . . b203 

storage batteries ; Action of radium on . Hartenhcim W430 

storage batteries ; Current leads free from peroxide for use 

In . (P) Hell 1*341 

storage batteries and electrodes therefor. (P) Benner, and 

Prest-O-Lite Co. . . . . . . . . . . . . B754 

storage batteries ; Electrolyte for . (P) Pouehaiu .. BlolS 

storage batteries ; Electrolyte for alkaline . (P) Monnot B980 

storage batteries; Filling composition for . (P) 

Tribelhorn B477, b951* 

storage batteries; Lead electrodes for . (P) Strassrr 

and Miillcr . . . . . . . . . . . . H870 

storage batteries ; .Manufacture of . (P) Gascho, and 

Wostinghousc Union Battery Co. .. . .. HL38 

storage batteries ; Manufacture of plates for : 

(P) Shinmdzu .. .. .. Bo 2 4 

(P) Thornley and others . . B182 

storage batteries ; Negative electrode and electrolyte for 

lead (P) .facobacci .. .. .. .. .. B22 

storage batteries ; Negative plates for . (P) Pouchaln b876* 

storage batteries ; Paste for . (P) Willard, and Willard 

Storage Battery Co. B1018 

storage batteries ; Plates for : 

(P) Cameron . . . . . . niS2 

(P) Plows B101 

(P) Wood 1*263 

storage batteries ; Silicated separators for . (P) Benner, 

and Union Carbide and Carbon Research Laboratories . . u(»8<) 

storage-battery elements ; Regeneration of alkaline . 

(P) Edison, and Edison Storage Battery Co. . . . . B477 

storage-battery grids. (P) Benner, and Prcst-O-Lite Co. . . 1*7515 

storage battery plates ; Lead alloy for use in manufacture of 

. (P) Hell H34I 

storage battery plates ; Treatment of . (P) Carpenter, 

and U.S. Light and Heat Corp. .. .. B718 


Electrode structures ; Manufacture of . (P) Scott . . . . B2I 

Electro-deposited metals ; Fibre structure of . Glocker and 

Kaupp B948 

Electro-deposition of metals. (P) EustLs and Perin . . . . B301 

of metals ; Relation between polarisation and structure in 

. Kohlsehiitter . . . . . . - . . . B3Q0 

Process of . (I*) Summers . . . . . . .. B60 

Repair of worn components by . McLare . . . . B472 

Electrodes. (P) Burdick, and Chile Exploration Co. .. .. B1018 

Carbon . (P) MacMillan, and Niagara Alkali Co. . . B524 

for cells for generation of hydrogen and oxygen. (P) Levin B34I 

Diffusion gas . Schmid . . . . . . . • • . B430 

of electric batteries or electrolysing apparatus ; Liquid-tight 

coating on . (?) Soe. Anon, le Carbone . . . . B988 

for electric batteries ; Manufacture of . (P) Katsumorl B08O 

for electric cells. (P) Kotera .. .. .. .. .. **61 

for electrolytic cells. (P) Gerstle, and Electro-Chemical Co. Bl82 

Forming continuous for electric furnaces. (P) Helfenstein B563 

for galvanic batteries : Production of . (P) Cox, and 

New Jersey Patent Co. .. .. .. .. .. B039 

having a high electron emlsslvity ; Manufacture of . (P) 

Fernberger, and British Thomson-Houston Co. . . B1018 

for high-tension arc furnaces. (P) Siebert, and Nitrum A.-G. B795* 

Hydrogen . Consldlne .. .. .. .. .. B094 

Increasing the life of graphite or carbon — — . (P) Koholyfc 

A.-G. B951 

Manufacture of . (P) Illingworth, and Illingworth 

Carbonization Co. . . . . . . . . . ■ B430* 

Manufacture of arc-light . (P) BQtgcrswerke A.-G. .. b550 

Manufacture of — from natural graphite. (P) Itidoni, and 

Hoc. Talco 0. Grafiti val Clilsono . . , . . . B038, B980 

Potential of poisoned . Isgariscbew and Koldaewa . . B038 

for thermionic tubes. (P) Hath . . . . . . B550 

for use in oxidation of atmospheric nitrogen by the arc 
process. (P) Norsk Hydro-Klektrisk Kvaelstofaktle- 
selskab . . . . . . . . . . . . . . B294 

Welding — - : 

(P) Copland . . . . . . . . B21 

(P) Holslag, and Electric Arc Cutting and Welding 

Co. B181 

for welding and like purposes. (P) Lloyd and others .. b502 


storage battery separators ; Preparation of wooden . (P) 

Luhrman .. .. .. .. .. .. .. J$915 

storage battery separators ; Treatment of wood - - . (P) 

Carpenter, and U.S. Light and Heat Corp. . . B718 

Electrical apparatus for treating liquids. (P) Landreth . . . . Bl39 


Klectrolysers ; Bl-polar electrode for production of bleaching 

liquors. Hepburu .. .. .. .. .. B743 

for producing hydrogen and oxygen. (P) Fauser . . B033 

for production of sodium hypochlorite. (P) Mather and 

Platt, Ltd., and Barclay .. .. .. .. n510 


conductors; Welding . (r) General Electric Co. .. B985 ! Electrolysis of alkaline liquors and alkali melts ; Anodes for 

contac ts ; Alloys for . (P) Western Electric Co. . . B950 (p) Badische Anilin und Soda Fabrik B430 

discharge ; Pot-culture experiments with an . Blackman of alkaline liquors and molten alkalis. (P) Bausche Anilin 

and Legg B483 u . Soda Fabr. B747 


fuses; Filling material for . (P) Maschlnenfabr. Ocrlik^n B754 

heat treatment of material. (P) Holmgren . . . . B794 

heater resistance element. (P) Reynolds . . B753 

insulating materials. See under Insulating, 
precipitation of suspended particles from gases : 

(P) Metallbank u. Metallurgisehe Ges. . . b405, B022 I 

(P) Schmidt, and International Precipitation Co. .. B030 

(P) Welskopf, and International Precipitation Co. B022 
(P) Wolcott, and International Precipitation Co. .. BlOO 
precipitation of suspended particles from gases ; Apparatus 

(P) Gelscnkirchcncr Bergwerks A.-G. .. .. B498 

(P) Metallbank u. Metallurgischc Ges. .. b773 

(P) Welch, and International Precipitation Co. . . B239 

precipitation of tar from gases ; Apparatus for . (P) 

Bradley, and Research Corp . . u9 

process for chemical conversion of substances. (P) licis and 

Jezler B139 

purification of gases : 

(P) Elektrlschc Gasreinlguugs-Ges., and Rohmann 

B282, B283 

(P) Gelsenldrchcner Bergwerks A.-G 1 . . . . . B098 

purification of gases ; Apparatus for — ■ — ; 

(P) Kirehhoff und Co. . . . . . . , . B4, b930 

(P) Thein B810 


of brine. (P) Mathicson Alkali Works B671 

of brine ; Insoluble anodes for . Fink and Pan . . . . B90Q 

of fused chlorides ; Conditions of appearance of anode effect 

in . Heppeustall and Sliutt . . . . . . . . b430 

of fused salts of metals and recovering the metals and acid 

radicals. (P) Ashcroft .. .. .. .. .. b602 

of fused salts of metals and recovery of the metals and acid 
radicals, and application to recovery of valuable consti- 
tuents from metal-bearing ores and materials. (P) 
Ashcroft . . . . . . . . . . . . b180 

by graded potentials ; Apparatus for . Lassicur .. b61 

of hypochlorite solutions. Foerster . . . . . . . . b907 

Method of . (P) Clark . . . . . . . . B01 

under pressure ; Production of compressed gases by . (P) 

Badlschc Anilin- und Soda- Fabr .. .. B718 

Purifying brine for . (P) Hanson and others . . . . B746 

of salt solutions ; Process for making pure table salt in 

conjunction with . (P) Angel .. .. .. B980 

of water ; Apparatus for . (P) Casalo B915 

Electrolytes for electrolytic cells. (P) Sleplan, aud Wostlughouse 

Electric and Manuf. Co . . u753 

Electrolytic apparatus : 

(P) Allan and Scott B877* 

(P) Smith U 01 
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PA.GE 

Electrolytic — continued. 

apparatus ; High pressure . (P) Haak »753 

cells : 

(PI Chrlanian, and Semet-Solvay Co. .. .. b!38 

(P) Cruser and others . . . . . . . . . . b524 

(P) Handy n61 

(P) Knowles B341* 

(P) Levin 11838 

<F) McKee nlOl 

(P) Schuekert und Co., and others . . b22. b341 

(P) Scott u21 

cells ; Electrodes for — — . (P) GerstJe, and Electro- 
chemical Co. . . . . . . . . d182 

colls; Electrolyte for -. (P) Sleplau, and Westlnghouse 

Electric and Maun I 1 . Co. . . . . . u753 

cells for generating oxygen and hydrogen. (P) Levin , . ul:W 

cells and tho like ; Controlling the liquid level in . (p> 

Knowles . . . . . . . . . . . . . . h8:J8 

cells; Means for maintaining ebullition in . (P) Mershon mil 

cells ; Means for replenishing the electrolyte of — . (P) 

Brace, and Westinghouse Electric and Manuf. Co. . . Biol 
cells for producing hydrogen and oxygen ; Effect of absorption 
of carbon dioxide upon conductivity of sodium hydroxide 

electrolyte in . Holmboo .\ .. .. jjCI 

cells for production of caustic soda. (?) Allen, and Electron 

Chemical Co. . . . . . . . . . . j<407 

gas cells. (?) Adams .. .. .. .. .. .. »22 

gas-generating systems. (P) Scott .. .. .. mol 

precipitation ; Effect of hydrophilic colloids on size and 

distribution of particles In — . Prance and MeBurney ji.WI 
process and cell, (p) Downs, and ltoesslcr and llusslacher 

Chemical Co. , . . . . . . . . . n7f>3 

processes; Smelting and . (P) Itodrian .. .. .. it 170* 

tanks, e.r;., for manufacture of hypochlorites. (P) Carrera . . n7f»:s 
Electromechanical purification of gases; Apparatus for — . 

(P) Nolze .. .. .. .. .. .. u for. 

Electrometallurgical plants ; Controlling losses of electrical 

energy in . Eger 

Electrometric titration and its application to metallurgical j 

analyses. Shires . . . . . . . . . . b220 

Electron discharge devices; Cathode for thermionic — . (P) 

Harris, and Western Electric Co. . . . . . . . . nf>. r »0 

Electro-osmotic purification of saccharine juices, (p) Kh-kt.ro- 

Osmose A.-(r. .. .. .. .. .. .. mtil 

separation of sails from water. (?) Kieklro- Osmose A.-G. 

U804. 1(8 j;> 

Electroplating. (?) Focrster .. .. .. ' n202* 

baths ; Detection of hydrogen cyanide in air above . 

Koelsch and Seiffert .. .. .. .. .. n;:87 

porous bases. (?) Poliak .. .. .. .. .. nusri 

process : 

(?) Summers .. .. .. .. .. .. n0() 

(P) Taylor and Zelnlcker .. .. .. .. b21 

Electrostatic, separation of particles. (?) South Metropolitan Gas 

Co., and others .. .. .. ., .. n73fj 

Blend it's in ; Elemie acid from Manila — . Lieb and Sehwarzl B0f»2 

Elcmie acid from Manila elemi resin. Jdeb and Sehwarzl .. .. nnr>2 

Embossing cloth of animal fibre. (?) Fuuasaka .. .. .. nl2W 

Emetics ; Contributions to study of - — . Cosfcanu .. .. u.'H2 

Emetine ; Preparation of a solution of yulren and . (?) 

Behringwerke A.-G. .. .. .. .. .. n;if>5 

Emodin, Frangula- ; Synthesis of . Eder and Widiuer .. nll3 

Synthesis of - Jacobson and Adams .. .. .. b674 

Eimiluiflcatl-in of liquids; Centrifugal apparatus for . (?) 

Brndi\en . . . . . . . . . . . . . . b737* 

of liquids and semi-liquids : Film mills for perfect — - by 
means of dispersors. (?) Harrison Carter, Ltd., and 
others .. .. .. . . .. .. nl«J7 

Theory of . Flukle and others .. nl40 

Kmnlslfers ; Centrifugal- ( l’) Paul, jun., and otliers .. n3 

Emulsifying apparatus. (?) Nonsthagcn and others . . . . b405 

and like machines. (?) Seaman, and Rrlujcs and Goodwin, 

Ltd. .. .. .. .. B3 

materials ; Machine for : 

(?) Povey .. .. .. .. .. b205, b407* 

(?) Povey and Dallas . . . . B407* 

Kmulsm ; Hydrolysis of starch hy — . Kuhn .. .. .. JJ0O1) 

Emulsions ; Centrifugal machine for production of — . (P) ! 

Westcnholz and Nyrop . . . . . . . . . . u23D i 

(Yntrlfuging petroleum rcdlnery . Ayres, jun. .. ,. i»7 

Dehydrator for oil . (?) Meredith, and Petroleum 

Rectifying Co. . . . . . . . . . . n2lo j 

Manufacture of : 

(P) Davey, and General Electric Co. .. . . Brt3 

(P) Travis and Glabau .. .. .. . . Hi 24 

of oils and fats; Preparation of aqueous alkaline -. (?) 

Neumann .. .. .. .. .. .. .. bOIO 

of pitch and other unsaponiilable matters ; Obtaining blable 

aqueous . (P) Thornley and others . . b780 

Prevention of formation of . (?) Sharpies Specialty Co. uf >89 

Resolving ; 

(?) Hapgood, and De Laval Separator Co b47 

(?) Zoul B779 

and similar disperse systems ; Continuous production of — — ■ . 

(?) Agthe u239 

Speed of sedimentation of . Sakurci . . . . B703, B1020 

of substances Insoluble in wator ; Preparation of aqueous . 

(P) Merck and Eichholz . . . . . . . . . . B35 

Surface tension of oll-ln-water and water-ln-oll . Joslil U839 

of tar or the like ; Manufacture of . (P) Low . . . . U900 

Treatment of . (P) Broadhridge and others . . . . B810* 


PAGE 

Emulsive agents. (P) Billlnghnme B087 

Enamel compositions. (P) Cooper, and Kcrnct Laboratories Co. B1014 
kilns, ovens, and the like ; Heat-Insulating cover lor doors 

of . (P) Unwin . . . . . . . . Bl7* 

-lined apparatus ; Heat transference in . poste . . B541 

slip; Bacterial growth in . Wuhltn .. .. .. b382 

Enamelled writing tablets ; Manufacture of . (?) Zulauf w B075 

Enamelling furnaces. (P) Baud’Huln . , b230 

furnaces ; Operation of •. (?) Clark BlOli 

metals, wires, and metal structures. (?) Do Raphelis- 

Soissau B598* 

process. (?) Schroder . . . . . . . . . . n789 

j Enamels ; Comparative crazing and chipping of wet. and dry 

process cast-iron . Robson . . . . n07f> 

Effect of furnace atmosphere on firing of . Cooke nf>14 

Klfeet of zlrconia In for sheet steel. Wolfram . . n2I8 

Flow-nictet fur - . Gardner and Holdt M40 

Fluorine in . Muslol . . . . . . . . n382 

Manufacture of : 

(?) Gardner .. .. .. .. .. B39L 

(?) (tea. fiir Tuff- und Tou-Teelmik . . . . BS30 

(?) Plan son’s Forsehungslnstitut . . . . B0;i4 

Manufacturer of readily fusible -. (J*) Patent Treuhand 

fiir EJektrlscho Gliililampen, and General Electric Co. i) 1 013 

Method of rendering opaque. (?) Chtfin. Wcrke Aucrges. ji382 

Opacifying compositions containing zirconium for , (?) 

Cooper, and Keinet. Laboratories Co., Inc. . . . . b830 

Opuqiiing composition for (?) Peri no and others .. B07. r > 

Production of non-chipping (?) Madcs .. .. b78h 

U.S. Government specification for water-resisting red — nl85 

Wet -process for cast Iron. Danielson and Rcineckcr .. B381 

Engines, iutcrnal-combnslon ; Atomising and gasifying heavy 

combustibles for -. (?) Cldlowsky .. .. .. n4C 

internal-combustion; Catalysis and . Sokal .. 283 r, Bit 3 2 

internal-combustion; UombuG ion of fuels in Ostwald b5()0 

internal-combustion ; Device for supplying with a 

catalysed mixture of water vapour and hydrocarbons 
with air. (?) Laurent. .. .. B779 

internal-combustion; Fuels for (?) Midglcy, jun., 

and General Motors Best-arch Uorp. .. BI03 

Fuels for. See at so Motor-fuels. 

internal-combustion; Method of operating . (?) Fischer H360 

internal-combustion ; Production of carburctted air for use 

in . (?) A bad B104, U327* 

internal-combustion ; Relative effects of some nitrogen 

compounds upon detonation in ltoyd . . B87>7 

internal-combustion ; Removing carbon deposits from 

cylinders of . (?) Midgley and others .. BI0U5 

internal-combustion ; Suggested mechanism for anti knock 

action in — . Wendt and Grimm .. .. B8f>ft 

internal-combustion ; l'se of light and ultra light alloys for 

pistons of . De Fleury . . . . . . . . B07S 

Engler distillations ; Effect of thermometric lug in — -. Orrnandy 

and Craven . . . . . . . . . . . . . . B701 

Ensilage of a green crop ; Changes which occur during Wood- 
man and Amos . . . . B27S 

Enzyme aefion. Relationship between chemieal structure of certain 
compounds and their effect upon activity of urease. Rock- 
wood and Husa .. .. .. Bl91 

Milk-coagulating of Solomon cUrmjni folium berries, liod- 

ansky . . . . . . • ■ . . . . . . Bf>60 

solutions; Purification und concentration of for rapid 

analysis of sugars. Reynolds . . . . . . . . B271 

Enzymes; Adsorption of . Kraut and Wenzel .. .. H307 

Amyloclastic - . Fabre and lVnau . . . . U27 

Constitution and inode of action of biochemical catalysts or 
. Effects of electrolysis on enzymes of pancreatic 
juice and amylase of germinated barley. Malgnon . . B227 

Influence of colloids on — • : 

Hagihara B09 

pineussen . . . . . . . . . . . . B6S 

Influence of formaldehyde on function of plant . Sabalit- 

sehka B842 

and light : 

Piucuftpen . . . . . . . . . . . . . B307 

Pineussen an«l Di Renzo . . . . . . . . . . b307 

and light. Urease. Pineussen and lvuto . . . . B0(^ 

Meehanism of action of amino promoters upon . Rook- 

wood B724 

Preparation «»f active digestive from proteins. (?) Eliren- 

herg . . . • • • - ■ ■ • • • • b762 

Production of for use In manufacture of bread. (?) 

Kolu nan and others . . . . . . . . n3() 

Purification of . Micliaelis and Davidsohn .. .. l»39‘> 

Purification of by electro-dialysis and electro-osmosis. 

Fricke and Kaja . . . . . . . . . . . . B272 

of the roots of bryony ( liri/onia dio'ica). Girardet . . . . B887 

Significance of oxygen for formation of in germinating 

plant seeds. Oparin and Bach . . H920 

of the skin. Yamasaki . . . . . . . . . . . . b”02 

Specificity of . Influence of stereoisomerle sugars, non- 

liydrolysttblc carbohydrates find gluoosldcs on activity 
of yeast Invcrtasc. Kuhn . . . . . . . . . . B0O9 

Enzymic, equilibria. Von Euler and Joscphson H724 

t herapeutic agents ; Specific . (P) Jena .. .. .. B770‘ 

Ephedrlnc ; Synthesis of . Fournenu and Kanao . . . . B014 

Ergot prei»aratlons. (P) Stein and Wlechowskl . . . . . . B709 

Escrinc ; Nitroso and* benzoyl derivatives of . Polonovski 

and Polonovski . . . . . . . . . . . • . ■ B766- 
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I 1 A OK 

Esparto cellulose ; Constitution (A . Irvine and Hirst . . h249 

Recovery of soda from solutions used In treating ' *■> ■ (P) 

Wallace B?07 

Ester condensation products; Preparation of . (P) Carter, 

and U.S. Industrial Alcohol Co. .. .. .. •• h ~ 4 

gum. See under Rosins. 

Esterification in presence of silica gel. Milligan and others .. 1(847 

listers; Manufacture of : 

(P) Burghart, and U.S. Industrial Alcohol Co. . . H578 

(P) Kurpcn and Pros. . . . . H850* 

Manufacture of alkyl . (P) Willkic, and U.S. Industrial 

Alcohol Co. 0233 

Manufacture of polyfatty acid - (P> Zollinger and Grim B34H* 

of substituted nminopropyl alcohols. (P) Bayer und Co. nllo 

Ether, alcohol, and water ; Determination of water in mixtures 

of . Newman 2S5 t, utter. 

alcohol, and water ; Vapour pressure curves for systems con- 
taining — — . Louder and others .. .. .. .. K925 

Apparatus for manufacture of - . (P) Foster .. 1(115 

Catalytic dehydration of by alumina. Pease and Yung HHI3 

Detection of aldehydes in aiuesthetie - lsnanl .. ... B730 

Determination of in air and in blood, and its distribution 

ratio between blood and air. Shaffer and Ronzoni .. n75 

Determination of peroxide as a contaminant of -. Howe 

and Phelps H888 

More common impurities* of ana-sthctic . Howe .. .. H925 

preparation of . Drsmaroux .. .. .. .. .. u:il:t 

Preparation of chemically pure, toxic-free, narcotising . 

(P) Nederlamlsche Gist- on Spirit iis-Fabr. .. .. .. Ill OHO 

Preparation of non-peroxidising . (P) Ncderlandsche 

(.»ist- en Kpiritus-Knbr. .. .. .. .. .. idOHO 

Preparation of by Williamson's method. Bishop 23T, H27s 

Errata 1 48T 

Preservation of anaesthetic - - . Middleton .. .. KSOO 

Process for rendering — free from air. (P) MalliuckriK.lt, 

and Mallinekrodt Chemical Works B926 

Purilicnt ion of : 

Castillo and Henri .. .. .. .. .. .. Half. 

(P) Cotton, and Du Pont do Nemoms and Co. . . BlOHO 

Test for methyl eompounds in Dott .. .. .. nll4 

Ethers; Dehydrating (P) Hammoml, and U.S. Industrial 

Aleoliol Co 1*350* 

of phenol and of dihydroxybcn/.enes ; Electrochemical oxidation 

of alkyl - . Fichter and Dietilch .. .. .. 1(277 

Production of derivatives of basic hydroxvalkyl — . (P) 

Payer und Co H907 

Ethyl acetate ; Preparation of Huberts.. 205T, 1(965 

Preparation ot - from acetaldehyde. (P) Consoi r’um Hir 

Elektrochcm. Ind. . . . . . . . . . . 1(449 

Ethyl acetoacetate ; Preparation of : 

(P) Carter, and F.S. Industrial Alcohol Co 1(77 

Roberts 2»;Vr, H905 

Ethyl chloride ; Manufacture of — 

(P) Mcistor, Lucius, und Brilning . . . . i$fir>4 

(P) Willkic, and U.S. Industrial Alcohol Co. . . . . H23H 

Preparation of from ethylene and hydrogen chloride. 

Perl and Bitter . . .... . . ‘ H278 

Some, constants of . Deiss . . . , . . . . Hi. Vi 

Thermal properties of . Jenkin and Short hose . . n205 

Ethyl ehloroacetate ; Preparation of - —. Stephens . . . . HI Mr 

Ethyl eyanoacetatc ; Preparation of . Stephens HI Hr. H27 t, nlo 29 

Ethylene; Arcelcratlon of reaction between sulphuric add and 

. (iluud and Schneider .. .. .. .. 1)278, h.'>47 

Catalytic activation of -by an organonlckcllc compound. 

job and Reich . . . . . . . . D70S 

Manufacture of ethyLsulphurlc add from . (P) Comp, de 

Bethuno .. .. .. .. .. .. nlfiH 

IToparation of jam* . Moser and Lindinger . . . . n7 a 

Woduetion of from alcohol. Hisaniura und fmaoka . . 1(232 

Production of gas mixtures rich in (P) Bayer und Co. 1(502 

ltcaetion of with sulphuric add. Neumann . . . . u207 

Recovery of alcohol from in coke-oven gas : 

(Jlmid and Schneider . . . . . . . . . . n547 

(iluud and others . . . . . . . . . . n547 

Silver as catalyst for absorption of — - by sulphuric a* id. 

l.ommel and Engelhardt .. .. .. 1(536 

Thermal effect of hydrogenation of - at the surface ^of 

finely divided nickel. Forest!.. .. .. .. u.JOl 

Use of in colouring citrus fruit. Chaco and Denny . . B439 

Ethylene oxide ; Preparation of dinltroethylcncglycol and other 

nitro-eompounds from . (I > (hem. Fabr. Walk, 

and Oelime . . . . . . . . . . . . b452 

Ethylene-chlorhydrin ; Apparatus for making — . (P) Kirst, 

and Dow Chemical Co. . . . . . . . . hH5H 

Ethylene-formochlorhydrin ; Preparation of . ( P) Von JUcli- 

owsky . . . . . . . . . . . . . . . . U577 

Ethyleneglycol ; Properties and uses of . Fuller . . . . BOSS 

Ethylenie compounds ; Additive power of Iodine with regard to 

. Andre . . . . nlHtt 

Ethylsulphuric add ; Manufacture of from ethylene. (P) 

Comp, de Betliune .. .. ., .. ,. . . h153 

Ethyltetryl. See 2.4.0-Trinitrophenylcthylnitrainine. 
jS-Eucainc group ; Stereo-isomerism and ‘local amesthetlc action in 

the . King b276 

Resolut ion of . King . . . . . . . . . . . . u27tt 

Eucalyptus citriodora ; Essential oil of . Pqjifold . . . . iiHH 

Eucalyptus Macurthuri ; Essential oil of . Penfold .. .. iiHH 

Eucalyptus oils. See under Oils, Essential. 


Eugenol ; Conversion of Into Isoeugenol. Goklmlo and Others 

Determination of in clove oil. Domna 

Evaporating apparatus : 

(P) 

(P) Doom 

(P) Lillie 

(P) Merz . . 

(P) Swan 

apparatus for ammonia liquor. (P) Marouard and Littler 
apparatus for concentrating acid liquids. (P) Apparells et 
Kvaporatcurs Kcstner . . . . . . . . . . . . 

apparatus; Vacuum . (I*) Johns .. .. .. t. 

below ebullition point. (P) La Hour, and Chemical Equipment 
Co. . . . . . . • • • • • • 

and digesting process ; Combined - — . (P) Apparcils et 
Evaporateurs Kcstner 

Heat-exchangers for - . (P) Von Niederhmisorn und Co. 
liquid substances. (P) Brlndle, und Corn Products Refining 

Co. 

liquids : 

(P) Eiehellmiun 

(P) Krause, and American Lurgl Corp. 

(P) Testrup, and Techno-Chemical Laboratories . . 
liquids by means of compressed vapours. (P) Schwarzenauer 
liquids ; Preventing entrainment in (P) O’Boyle and 

others 

liquids under vacuum. (P) MHullbank u. Metallurglshe Ges. 
pan unit; Vacuum — . (P) Baucel, and Ingersoll-Rand Co. 

pans ; 

(P) Stevens and Gilbert 

(l*) Strontian-und l'otaselit-Fal»r. Hosslau, Zwoignioder- 
lassung Dessaucr Zucker- Ralllncrie .. 
solutions; Apparatus for — ^ (P) Ter Hall .. 

solutions or suspensions. (P) Nalilyan .. 

tlie volatile constituents of solutions, emulsions, and suspen- 
sions. (P) Wrecsmnnn .. .. .. .. 

water from liquid or semi-liquid substances. (P) Trocknungs- 
Anlugen Ges. 

Evaporation of aqueous liquids at low temperature ; Vacuum . 

Von Szent-Gyorgyi 
-preventing mantle. (P) Du\is 

late of some solutions. Bngster .. .. .. .. OlT, 

E\aporutor coil. (P) Brown, and Griseom- Russell Co 

design ; Studies in - . Etfeet of surface conditions. Prid- 

gcon and Badger 
Evaporators : 

(P) Christie, and Wheeler Condenser and Engineering 
(1*) Dvson and others 

(I*) Flint 

(P) Hartman 

(P) Hein 

(P) Kenner 

(P) Kummler und Matter . . 

(P) Lohrrmuth 

(P) Nelson, and l ruled States Sugar Co. 

(P) Sanger, and Wurster and Sanger .. 
for boiler-feed water. (P) Fothcrgill 
Film . (P) Hughes, and Zarcmba Co. 

Heat-transferenee in steam-jacketed nlln and others .. 

Heat transmission in vacuum of inclined rapid circulation 
type. Van Malic 

Heating w ith tin* exhaust from condensing engines. NIckie 

Heating unit for . (P) A.-G. Kummler und Matter .. 

Removal of scale from — — in a cane-sugar factory with use of 
ammonium Huoride. Van der Linden 
Scale formation in McCain* and Robinson 

and similar apparatus ; Apparatus for removing solid impurities 
and scum from -. (1*) McClelland 

Utilising v« i K)i i rs from - in heat accumulators. (P) 
iSchmidt’sche llcissdampf Ges. 

Vertical . (P) Apparcils el Evaporateurs Kcstner 

Excreta ; Furnace for ashing in porcelain crucibles. Martin 

Explosion of dusts in air ; Lower limits of concentration for . 

Trostel and F revert 

limits and ignition temperatures of combustible liquids. 
Straehe 

in a nitrogen-fixation installation at Bodio. Her! 

pressures ; Influence of cooling elfeet of walls of container on 

measurement of . Muraour 

in a spray dryer for milk ; Dud . Noel 

temperature* oi endothermic siilistarires. Datta and others 
waves; Propagation of - . Vautier .. 

Explosions in anthracite stoves ; Report on . Illingworth and 

others 

of centrifugally treated liquid ; Preventing — — . (pj Aktie- 
boluget Separator 

in liquid air machines ; Causes of . Butescil . . * * 

in nitrogen-fixation plants ; Causes of : 

Schaursehmidt 

Sehaarschmldt and Sninlla . . . , , . 

Explosive mixtures ; J “reparation of . (p) Kaufrimnn 
aud priming comjiositioiis. (p) Von Herz 
reaction ; Mechanism of t lie . Audibcrt !! !! j’ 

Explosives : 

(P) Klinger, and Hercules Powder Co 
(P) Kuntz 

(p> swift .. .. ;; ;; 

(P) aynimes, and Hercules Powder Co 

Acid economy in the manufacture of Winching 

Ammonium nitrate (P) Hill, and Atlas Powder’ Co. .’ ! 

containing a liquefied gas. (p) Haynes, and Linde Air Products 
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Explosives — continued. 

containing real nates. (P) Snelllng, and Trojan Powder Co. . . 
containing trinitrotoluene, hexanitrodipheny lamlne, and wax ; 

Preparation of pure nltro-compounds from . (P) 

Gftrtner 

Continuous process for rapid crystallisation and drying of . 

(P) Welter 

detonating . (P) Staudingcr 

Effect of variations in ratio of volume of gases from — — to 
volumo of air into which they are projected. Cray and 

Garner . . . . 

Electrical method of determining Velocity of detonation of . 

Wagstall 

High . (P) Swint, and Du Pont de Nemours and Co. . . 

High from nitrated olefines. (P) Woodhury, and Du Pont 

do Nemours and Co 

.Manufacture of ■ : 

(P) Escales 

(P) H arid 

(P) SturgiB, and General Explosives Co. 

(P) Wohl 

Manufacture of ammonium nitrate capable of being cast. 

(P) (.'hem. T’abr. von Hey don . . . . 

Manufacture of blasting . (P) Staudlnger . . 

Manufacture of load azide - -. (1*) Davey, Hiekford, Smith of 

Cle 

Manufacture of liquid-air - — (P) Sprengluft-Gos. .. 

Manufacture of , which can be fired by means of fulminate, 

without the use of nitric acid. (P) Riedel A.-G. 
Measurement of pressures developed by combustion of propellent 

in closed vessels. JturJnt. . . 

Method of detonating . (P) Stand in ger 

NJtrostareh . (P) Snelllng, and Trojan Powder Co. .. 

for primers and detonators. (P) Kathsburg 

proof against firedamp. (P) .facob . 

rich in carbon ; Peculiarities in colnbustion of — — in closed 

vessels. Mura our . . . . 

for use in blasting caps. (P) Marshall, and Du Pont de Nemours 
and Co. 

See (dsn Detonating, Detonators, Powders and Primers. 

Extraction apparatus ; Counter-current . (P) Poll maim 

Em me to make possible, in the same apparatus, solvent recovery 

by distillation after . (P) De Lacy .. 

plant; Rotary . (P) Rudolph . . 

of soluble constituents of materials. (P) McMahon and McMahon 
of soluble matter from shredded or finely divided muterial. 

(P) Graham . . 

ami solvent recovery ; Apparatus for -. Denary .. 

of a substance dissolved or dispersed in a liquid, by another 

nou-miseible liquid ; Apparatus for . Bruno . . 

Extractor for extraction of tanning materials for analysis. SI ward 

Laboratory . Patterson . . . . 

Extracts of drugs; Process for rendering durable . (P) Tam- 

bach, and Chemical Cumulation 
Preparation of therapeutically active constituents of • — . (P) 
Boedtwker 
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Fabrics of animal fibres ; Permanent embossment of - -. (P) 

Funasiten. .. .. .. .. .. n 1 20 

Apparatus ;>»r impregnating -- — with a mercerising or other 

liquid. V) Farrell .. .. .. .. .. .. h291* 

containing artificial silk ; Production of pattern effects on 

by incrcerisation. (P) Gaiko Printers’ Assoc., Ltd., and 
Roberts . . . . . . . . . . . . . . . . 0593 

Filling, or dyeing anil filling, of textile . (p) Russell and 

Broomfield . . . . . . . . . . h709 

Impregnating • - with leather. (P) Seholz n404* 

Impregnating with Holutions of wood tar. (P) Schwarz . . B592 

1 mpregnatlng textile with rubber. (P) Runge-Werke A.-G. 0290 

Manufacture of rubberised . (P) Meade .. ,. .. nl87 

Mercerising and finishing textile . (P) Fouriieaux . . . . b252* 

Method of converting or finishing . (P) Tate .. .. b‘.)78 

Production of mouldable . (P) Bacon and others . . . . n977 

Protecting against rot. (P) Wolcott and .fennlson .. nyo 

Treating with rubber compositions. (P) Stevens and 

Dyer . . . . . . . . . . . . . . . . iif»27 

Treatment of — — . (P) Van Lfeuscn . . . . n742 

Treatment of textile to remove dressings. (P) Boldin 

and Effront h904 

Washing and cleaning - -. (P) Hoheuloher Seifeufabrlkcn 

A.-G 0827 

b'-Aeid. Set 2.7-Naphthylaiulncsulphonic acid. 

Farinaceous substances ; Preserving . (P) Hchocn . . . . B489 

Farnesol ; Constitution of . Verlcy . . . . . . . . b015 

Fast 8 team Green . See under Nitroso dyestuffs. 

at in bakery products ; Determination of . Grossfeld . . 0093 

in cacao products ; Determination of . Feldsteln . . BH85 

of camel hutnp ; Acids of . McClelland . . . . 164 t 

and carbohydrate metabolism in yeast. Maclean and Hoffert. ill 92 

Counter-current extraction of from cacao products. (L‘) 

Wilson, and Cocoa Products Co. of America B505 

iu eggs ; Determination of — — -. Grossfeld n993 

in feeding-stuifs etc. ; Determination of with tricliloro- 

cthyleno as solvent. Sutthoff and Veltmann . . . . B489 

•splitting aulphonlc acids ; Manufacture of . (P) Divine B081 

•Synthetic containing a mctliylglucoslde residue, lrvluo 

and Gilchrist B203 


Fate ; Acetyl value of . Raymond and Clot n795 

Action of halogens on unsat united . Cerdeiras . . . . H838 

Addition orbromlne to . Oestermaun H719 

Addition of bromiue to and determination of the bromino 


B755 
0877 
. . Br.aa, b 719* 
Margosclies 

11584 
1152(3 
0754 


H356 
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0495 
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0495 

IU55 

0357 
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11403 

H315 
111 55 
Ii78 
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11315 

H 155 

H42* 

11090* 

lit 19 
Jlltil) 

11144 

1*539 

11455 

»»528 

28lT 

0403* 

11234 


Twisselmann 
- . Manehot 


Value. Maballtscbka and Dietrich . . 

Alcoholysis and composition of . Elsdon 

Apparatus for extracting . (P) Niehl 

Behaviour of aqueous Iodine solutions towards — 
and Hluner 

Bleaching . (P) JLangenkamp and Merck 

Bleaching of -ns a colloid-chemical problrn 

Bromometric determination of iodine Value of 

and Oberhauser 

Cellulose acetate menbranes for ultra-flit ration or dialysis of 

in organic solvents. (P) Dudaiix 

Chemistry of the . Armstrong and Allan 

Comparative investigations on determination of iodine values 

of . .Schmldt-Nieiseii and Owe .. 

Compounds developed in rancid — — and mechanism of their 
formation. Powlek 

Decolorising medium for — — . (I 1 ) Eberlcln, and Chemical 
Foundation, Inc. 

Deodorising . (p) Mollinann 

Determination of acetyl Value of . Bia/.zo .. 

Determination of hydroxyl value of by Normaim's method. 

Meigen and Ramge .. *’ .. 

Development of rancidity in Tsehireli and Barbell 

Extraction of ■ ; 

(P) Eddy, and Cocoa Products Co. of America 

(P) Lcmale 

(P) Tunison, and 1.8. Industrial Alcohol Co, 

Extraction of with volatile solvents. (P) Rosenthal . . 

Factors concerned in autoxidation of — . (.'reeiibauk and 
Holm 

Gravimetric determination of the bromine value and the bromine 

refraction value of — Bia/.zo 

Hydrogenation of 

(IV Ellis 

(P) Lever Bros., and Thomas 

Iodine-bromine value of . Winkler 

Manufacture c»( nutritious . (P) Griin, and Schicht A.-G. 

Mechanism of reaction of alcoholic iodine solution with • — — . 
Margosclies and others . . 

Plant for continuous extraction of from stone fruit. (P) 

Soe. Anon. Oiler 

Preventing loss of neutral fat due to formation of emulsions 

in refining - — - . Schmid 

Purification of . (P) Bollmuim 

Quantitative aspects of Krcls test for rancidity of — . Holm 
and Greeubank . . . . . . . . 

Reactivity of iodine towards . Behaviour of iodine-iodic 

acid solutions. Margosclies and H inner 

Jlcactivity of iodine towards . Production of acidity in tho 

reaction and mechanism of its formation. Margosehes and 

Dinner 

Refining . (P) Croner . ] ] ' 

Removing solid impurities from extracted -- -. Hussel 
Separation of fatty acids from — — . (p) Weaker 

Separation of pigments of - from tho accompanying fat. 

< ’urrie 

Substitutes for viscous . (P) Dubois und Kaufmann 

Treatment of . (P) Nleol, and Douglas and Sous, Ltd. 

Eneoniinon animal — — . Rac 

Vulcanising . (P) Van der Meulen .. .. .. . . 

Fatty substances of animal origin; Siilphonatlou of . (pi 

Guilleminofc 

Feather pigments. Bancroft . ’ 

Feathers; Products of catalytic hydrolysis of geese -- Abder- 
halden . . . . 

Feeding fluids ; Method and means for 
and Pump to. 

Feeding-cakes; Manufacture of cattle and oil. (P) lmgarditi 

Feeding-stuffs ; Determination of calcium, magnesium, potassium, 

and phosphoric add in . Gilmour H051 

Determination of crude fibre in -. Hanson H651 

Determination of fat In with trichloroethylene as solvent. 

Sutthoff and Veltmann 

Manufacture of — — from coarse farm products. (P) Laughlin 
See also ('attic-food and Fodder. 

Fehling’s gplution ; Regeneration of •. Pick 

Felix ftardus , Fat from . Rac . . 

Fclsinozima. See Bacillus fehineux. 

Felspar ; Extraction of potash from orthoclase . Wliyte 

Liberation of potassium from — — iu soils by fertiliser and acid 

treatments. Vaudceavoyu . . . . . . . . . U345 

and the like ; Treatment of . (P) Rody, and Metallurgical 

Co. of America . . . . . . . . , . . U 032 

substitute for ceramic bodies ; Manufacture of - (P) 

Ges. fur Tuff- und Ton-Technik 

Fenchone ; Formation of diketofenchane (ketofenchouc) by oxidation 

of . Brodt 

Ferment ; Position of optimum temperature of action of a 

Brownlee 


(P) Wayne Tank 
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B480 
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B853 
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0253 


0830 

0313 


0348 


0843 


Fermentation, ae*tone-butyl alcohol- ; Formation of Meurie add 

in — . Schmidt and othera 

Action of drugs containing hydroxymethylanthraquiiiones ^ 

. Orient 

alcoholic ; Cannizzaro’s reaction in mechanism of 

Sehweizcr and Geilinger * ^92 

alcoholic ; Dependeffcc of on tho acidity. Myrbiek ’ u959 

alcoholic; Exchanges between yeast cells and tho medium 

during and after . Triandfll b725 
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Fermentation — cantin iml. 

Alcoholic — of formaldehyde by osmium. Milller v . . . 1)232 

alcoholic ; Formation of /-malic acid In by yeast.* Dakin n843 

alcoholic; Mechanism of . Lebedev B348 

Alcoholic by yeast cells under various conditions ; Influence 

of adsorbents on course of fermentation of different carbo- 
hydrates. Abderhalden ul40 

Alcoholic by yeast cells under various conditions ; Influence 

on the course of fermentation and on the multiplication of 
yeast cells of products obtained from yeast and certain 

other substances Abderhalden n!40 

Citric acid . Butkcwltsch H(>9 

co-enzyme (co-zytnaBe) of yeast. Myrbiick and Von Kuler . . U701 

co-enzyme of yeast ; Rflle of . Von Euler and Mvrbiick B958 

of dextrose ; llfile of bacteria in lactic add by peptone : 

Ackltn . . *n2S, uti9 

Baur B2H 

of dough. Chabot . . . . . . . . . . i)7<> 

of galactose by Saccharimycm cerevieifr. Sohngen and Coolhuas n992 

Influence of various nitrogenous substances on . Petit and 

Ruux . . . . . . . . . . B438 

lactic ; Irregularities in . Kichct and Uardot . . B992 

lactic; Irregularities in - in presence of certain antiseptics. 

Lurnifcre 1)193 

lactic ; ..Regularity of . Lumiere . . . . . . . . DU92 

lactic ; .JBtudy of - and properties of bacteria. Luini&rc n227 

lactic; Variability of . Lumitre 1)532 

of molasses ; Cause of low yield of alcohol In — — . Gupta and 

others 29 IT, 1)939 

''“of molasses ; Production of butyl alcohol and acetone by — . 

(P) Robinson, and Atlas Powder Co. . . nl025 

with non-enzymes. Bledermann .. .. .. 1)272 

of organic residues ; Destructive . (I*) Boggiano-PicO .. 1)091 

of pentoses by Hue. grauuUibaeirr pretinoronnn. Peterson and 

others 1)883 

process : 

(P) Bonier . , 1)922* 

(P) Komer, and Dcutsch -koloniale Gerb- u. Faibstoff* 


and propionic add. (P) 


(P) Backhaus, 


process for production of propionates and propionic add. (P) 

{Sherman and Shaw . . . . n2t) 

Propionic add . Vhtanen . . . . uflHT 

Purification of carbon dioxide produced in • • — . (P) Backhaus, 

and U. S. Industrial Alcohol Co n943 

R61e of reaction of medium lu selective . Fcrnbach and 

Schiller 1)087 

of salts of organic acids as an aid to ditfercntlation of bacterial 

types. Brown and others .. .. .. .. .. i)1025 

of solutions containing xylose, nrahinosc, and other jar lose sugars 
with the production of acetic add and lactic and other 
organic adds. (P) Fred and Peterson .. .. .. 1)509 

of sugars by the propionic organism. Whittier and others . . nf»t>9 

of sulphite-cellulose waste lye by bacteria. Prlngsbcim . 1)272 

of sulphite-edluloso waste lyes ; Kinetics of alcoholic 

Noll j)086 

of vegetable mat ter to obtain alcohol, acetone, and other products. 

(P) Nor bury ami others . . . . . . ul(>25 

Fermenting powers of bacteria ; Latent . Grey .. .. B 01 O 

Ferric chloride; Adsorption of — by hide powder. Kubelka 

and others . . . . . . . . . . . . . u 22 f> 

Replacement of iodine by in quantitative analysis. Kolt- 

hotf and Tomlcek . . . . . . . . u9flS 

Titration of with thiosulphate. Jdlinck and Winogradotf )$ 8 l i 

Ferric hydroxide ; Behaviour of sols of manganese dioxide, humus, 

and — towards carbonate, bicarbonate, and day. IJdluft 1)595 

Ferric oxalate, and its application to separation of irou and calcium. 

Burlot 1)893 

Ferric oxide ; Causticising sodium carbonate by . Matsni and 

Yasuda . . . . . . . . . . . . . . ])13ft 

Manufacture of colloidal solutions of . (P) Briinig, and 

Aktieselskabct Uydropcat n 9 f>* 

Production of ; 

(P) Saunders, and Chemical Specialities Co. .. .. H041 

(P) Stapf nml Brunhiibner . . i?421 

sols ; Constitution and stability of . Fauli an<l Bogan . . 1)907 

sols ; Slow coagulation of to reversible jellies. Schnlek and 

SzegVari . . . . . . . . . . . . i)132 


Ferric Balts ; Interaction of sulphurous acid ami 
Plnnow 


- and its catalysis 
€ . . 


Ferric sulphate 
and — 


Manufacture of solutions containing sulphuric add 
— . (P) Leaver and others 


Ferricyanldes ; Electrometric titration oi with potassium 

Iodide. Miillcr ] 

lodometrie determination of . I.ang . . . . i 

Use of antimony chloride for volumetric determination of . 

Feigl and Sehummer . . . . . . i 

Ferro-alloys ; Decarburlsing . (P) bicard, and United States 

Ferro Alloys Corp. . . . . i 

Desulphurising . (P) Jackson and ot hers . . . . . . i 

Determination of carbon In by combustion in a current 

of oxygen. Van Roycn . . . . . . i 

Manufacture of and of weather-proof articles therefrom. 

(P) Skelley I 


Ferroboron ; Determination of boron in 

Carll 


Mazzctti and Dc 


Production of from boric acid. Parravano and Mazzctti 1)471 


Ferrochrome alloy containing boron. (P) l)e Gplyer . . . . i)678 

low In carbon and silicon ; Manufacture of . (P) Rlome 1)792 

Refining . (P) Saltrick and Stimson n222* 


PAGB 

Ferrochromium anodes ; Production of chromium from 

Thompson and others B907 

Manufacture of : 

(P) Berlin B717 

(P) Milller, and Metal and Thermit Corp b984 

Ferrocyanldea ; Detection and determination of thiocyanates in 

presence of . Perclabosco . . . . . . B253 

Determination of . Camming . . . . . . . . B253 

lodometrie determination of . Lang . . . . B940 

Use of antimony chlorido for volumetric determination of 

. Feigl and bchummer b710 

Fcrro-nlckcl-chromium alloy. (P) Girin, and Soc. Anon, dc 

Commentry, Fourchambault, et Dccazeville . . . . 1)430* 

Fcrrophosphorus ; Manufacture of : 

(P) Barr B1015 

(P) Warner B0O 

Production of In the electric furnace. Swann . . 1)1015 

Ferrosllicon ; Determination of silicon in - — . Dubovitz .. Bl35 

Ferrosofcrric oxide ; Production of . (V) Elbe .. .. b433 

Ferrous alloys. See under Alloys. 

Ferrous ammonium citrate; Preparation of — — . (P) Glaeser 1)1030 

Ferrous ammonium sulphate ; Determination of acidity of aqueous 

solutions of . Kltajima .. .. .. .. U214 

Ferrous carbonate ; An occurrence of native . Tacke . . Bl5 

Ferrous oxide ; Decomposition of — — . Chaudron and Forestler 1)671 

Ferrous salts ; 2.4-I)iuitrosorcsorcinol as reagent for . 

Goldstiiek . . . . • • •• • • B852 

Ferrous selenido as catalyst for cracking oils. Midgley, jun., 

and Uochwa.lt . . . . • • ■ • B032 

Ferrous sulphate ; Oxidation of — - to ferric sulphate by means 

of air. Reedy and Machin . . . . . . . . . . 1)135 

Ferrous sulphide ; Action of steam on . Thompson and 

Tilling 38T 

Behaviour of liquid cuprous sulphide, copper, Iron, and •. 

Taramann and Buhner .. •• •• B7JG 

Colloidal prepared in presence of gelatin. SahbatfUil . . 1)1 14 

Pharmacological investigation of colloidal prepared in 

presence of gelatin. Sabbataul . . . . . . . . 1)232 

Ferrovanadluin ; Determination of phosphorus in . Swoboda J)715 

Fertiliser; Application of ammonium bicarbonate as a . 

Gluud . . . . • • • • 1)395 

meal ; Treating organic materials to make oils and . (P) 

Hiller, and Hiller, Inc 1)479 

Phosphor-manganese slag as . Ongaro . . . . . . B484 

preparations; Bacterial . Makrinoff .. .. .. b346 

Sulphur as a supplementary — ■ — . Kalushskl u800 

value of ammonium sulpho-uitratc. Graftiau and Hardy . . b99() 

Fertilisers containing soluble organic nitrogen ; Manufacture of 

from cyanawldc. (P) 8 oc. d’ Etudes (’him. pour 

rind h07 

Determination of availability of , Luiuia . . . . B484 

Determination of available nitrogen In — . Kellogg .. B436 

Determination of available organic nitrogen in mixed . 

Ilart B046 

Determination of phosphoric arid in . Breckenridge .. 1)1022 

Effect of — — on development of stem rust in wheat. 

Stakman and Aamodt . . 1)045 

Effect, of mineral — — on undulation of soya beans. Perkins 1)760 

Field experiments with atmospheric-nitrogen . Allison 

and others . . . . . . i»04G 

Importance of a supply of artificial , especially phosphatlc 

fertilisers, for Germany. Lcminermann . . . . . . u269 

Influence of varying ratios ot phosphoric acid and potash in 

on crop yield and nitrogen recovery. Blair and 

Prince . . . . . . . . . . ji04.'* 

Loss of calcium carbonate in drainage water as affected hv 

different chemical --- Morse .. .. .. u483 

Manufacture of — ; 

(P) Badlsehe Aniliu- mid Soda-Fahrik . . ., j)437 

(P) Brcslauer and others .. .. .. .. u70O* 

(P) Brewer B144 

(P) (urp/.ow and others . . . . , . . . b882 

(>’) Christensen . . . . . . b607 

(P) Endian gen kalk- Gcs. .. .. ,. .. b507 

(P) Igawa, and Asahi (iarasu Kabushlki Kalsha 1)700, BH42 
(P) Ishitani, and Asahi Garasu Kabushlki Kalsha B991 
(P) Kraul und WHkcnlng Ges. .. .. .. b270 

(P) Nikaldo, and Michigan Chemical Co. . . B70O, 1)801 

(P) bnclllng, and Trojan Powder Co. .. u647 

(P) 8 oc. (.’him. de la Grande Paroissc. (Azote et Prod. 

(’him.) B530 

(P) Stillcscn . . . . . . . , . . , ufi 47 

(P) btollhcrg . . . . . . . . . . . . B270 

Manufacture of ammonium compounds for use as . (P) 

West and Jacques .. — . . 1)007, U882* 

Manufacture of artificial . (P) Harnlst U530 

Manufacture of colouring matters and — — from sewage. 

<P) Bechclll ..Bflll 

Manufacture of concentrated . (p) Ross and Hazcn . . B14 I 

Manufacture of disinfecting - — from sulphur or metal 

sulphides. (P) Harnist . . . . . t 4< p 047 

Manufacture of dustless, non-corrosive . (p) Schrauth 1)347 

Manufacture of mixed . <]>) Allgcm. Gcs. fflr Ohcm. Ind. 1)80J 

Manufacture of mixed from distillers’ wash or similar 

organic matter. (I>) Copp(*c et Cic B270 

Manufacture of nitrogenous . (P) Richards and others B801 

Manufacture of non-deliquescent mixed from calcium 

nitrate. (P) Quade ., ># (> 572 :] 

Manufacture of non-deliquescent potassium-nitrogen — -. 

(P) Mels ter, Lucius, und Priming uiiMi 
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Fertilisers — continued. 

Manufacture of non>hygrosooplo . (P) Bodlsohe Antlln- 

und Soda-Fabrik . . 

Manufacture of phosphatlo — — : 

(P) BIsenwerk Ow, MaxIralllanshUtte, and Leuchs 

(P) Lemmermann 

Manufacture of pbosphatio by the volatilisation process. 

Waggaroan 

Manufacture of from spent tan, spent dye-woods, straw 

and like vegetable matter. (P) Marris, and Walker and 
Sons .... 

Manufacture of stable phosphatlo . (P) BadiBche Anllln 

und Soda Fabrik 

Perchloric acid method for determining potassium in . 

Page 

Relative value of nitrogenous for higher plants. Truffaut 

and Bezssonoff 

Residual value of phosphatlo . Graftlau 

Utilisation of hair and leather in manufacture of commercial 

. Skooglund 

Utilisation of Indigenous phosphates as in India. 

Hutchinson 

Utilisation of nitrogen in as affected by lime. Llpraan 

and Blair 

Fever ; Induced oxidation, and explanation of . I)har 

Fibre compositions ; Manufacture of rubberised . (P) Yackee, 

and Goodyear Tire and Rubber Co. 

CTudo- ; Determination of In feedlng-stuffs. Hanson . . 

Fibres, animal ; Dyeing with vat dyestuffs. (P) Morton 

Sundour Fabrics, Ltd., and Thomas 

animal ; Formation of dyes on by reaction of the 

material Itself. Groot 

animal ; Mordanting with mineral substances. Kidd . . 

animal ; Obtaining new effects on . (P) Lanll A.-G. 

animal-. Production of effect threads with . (P) Oassdla 

uua Co. 

animal ; Protecting during treatment with alkaline 

solutions. (P) Act.-Ges. fUr Anllin-Fabr. 

animal ; Recovering from fabrics. (P) Ogden 

animal ; Rendering moth-repellent . (P) Turner, 

and Path6 Chemical Co 

animal ; Treatment of . (P) Bergmann and others 

Apparatus for bleaching, dyeing, and analogous treatment of 

textile . (P) Brandwood and others 

Afghan and pita , Bunting 

artificial ; Treatment of preparatory to combing and 

spinning. (P) Ktiln-Rottwell A.-G 

Autographic testing macldne for . Shorter and Hall 

Decomposition of wood or plant stems for production of 

textile . (P) Jochum 

and dyestuffs ; Adsorption compounds of . Haller . . 

Extracting from textile plants. (P) rostigllono 

Creasing agents for textile . (P) Spiess 

Impregnating with rubber. (P) Runge-Werke A.-G. 

Impregnating vegetable, animal, and mineral with 

leather. (P) Hcholz 

Machines for drying textile In the hank or in the warp. 

(P) Plews and Turner 

Manufacture of for paper etc. (P) Drewscn, and West 

Virginia Pulp and Paper Co. 

Manufacture of splnnlug . (P) Ubbelohdo 

Manufacture of textile from animal hair and bristles. 

(P) f>hweltzer and Lang . . 

Microscopic structure of “ tendered " . Searle 

Microstructurn of . Moncada 

Obtaining from bagasse : 

(P> Shaw 

(P) Shaw and Dablberg 

Obtaining easily bleached cellulose . <P) Von Ehrenthal 

Production of from agaves and Yuccacece. (P) Chem. 

Fabr. Grieshelm-Elektron 
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B269 

B305 

B9U0 

B484 

B269 
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B925 
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B213 

B005 

B939 

U029 

Ii709* 

B333 

B905* 
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B88 

b826 

b!29 

B374 

Bl28 

B290 

B404* 

B864* 

B977 ! 

B50 I 

B129* ! 
H705 
1)403 S 

1)784 

1)784 

B905* 

1)415 


Producing fast tints on . (P) Soc. of Chem. Ind. in Basle B1010 

Production of textile from aulmal hair and bristles. (P) 

Schweitzer bM 

Production of textile from nettles, jute, reeds, etc. (P) 

Braun 


Production of textilo — — from plants, such as nettles, jute, 

reeds, fcypha, and the like. (P) Braun B939 

Separating animal and vegetable . (P) Ogdeu .. .. »742 

Treating with rubber. (P) Spijkcr u954 

Treatment of textile ——to remove dressings. (P) Boldin 


and Jiffront B904 

vegetable ; Improving . (P) Moister, Lucius, und 

BrUnlng - • P977 

vegetable ; Improving by treatment with acids. (P) 

Rohmer and others B553 

vegetable; Preservative composition for . (P) Snelling b414 

vegetable; Production of dyeings on . (P) Badische 

Anllln und 8oda Fabrik B906 

vegetable ; Treatment of with chlorine. (P) Waentlg 

and Zlegenbalg n200 

vegetable; Treatment of yarns and fabrics composod of 

previous to bleacning. (P) Mackenzie and others b905 

Washing and degummlng . (P) Pritchard B415* 

X-ray speotroscoplo examination of nature of swelling of 

. . Kat* B782 

Fibrinogen ; Determination of — — - in blood. Starllnger . . B114 
Fibroin ; 811k . See under Silk. 

Fibrous compositions ; Manufacture of — — . (P) Schldrowltz, 

and Vultex, £td ~ v •• • * 748# 

materials ; Apparatus for treating — — with liquids or 

gases. (P) Tomlinson and Thomas ^ B060 


Fibrous — continued. 

materials ; Beating, sizing, colouring, and Ailing disintegrated 

straw, peat, leather, wood, and other , (P) 

Plauson a Forschungeinst .. *p52 

materials ; Composition for cleaning or scouring , (P) 

Easton .. b742 

materials ; Effect of sodium hydroxide on composition, diges- 
tibility, and feeding value of . Archibald . . . . B611 

materials ; Impregnating with rubber, (p) Runge* 

Werke A.-G B290 

materials ; Improving . (P) Heberleln und Co. . . b882 

materials and the like ; Machines for washing . (p) 

Charlesworth B170* 

materials : Manufacture of . (P) Blllwlllor and 

‘Billwiller B90 

materials ; Manufacture of moulded or pressed goods from 

. (P) Kaye, and Kaye's Rubber Latex Process. Ltd. n250 

materials ; Ronderlng impervious to grease. (P) Wright B90 

materials ; Scouring, bleaching, dyeing, wet add oarbonlsing, 

and like treatment of . (P) Davies and Halgh . . u291 

materials ; Treating for building, insulation, and other 

purposos. (P)Pfarrlus .. .. .. .. .. b59 

materials ; Treating with rubber. (P) Spljkor . . . . 1)954 

materials ; Treatment of . (P) De Ros . . . . B213 

plant materials ; Treatment of previous to disintegration 

by means of acids or alkalis. (T) Schwalbe . . . . B742 

Filaments for electric incandescence lamps and the like. (P) General 

Electric Co. . . . . . . . . . . B740 

of vacuum tubes ; Coating process particularly for . (P) 

Western Electric Co. . . . . . . . . . . . . B245* 

See also Threads. 

Filling material for columns, towers, etc. (P) I’ctzel and Wclnmann Bl0O* 
material for gas and liquid contact apparatus. (P) Br<?geat. 

and Br^gcat Corp. of America . . . . . . . . u. r )44* 

Films ; Manufacture of cellulose . (P) Soc. Anon. " La Cello- 

phauo " Bl2 

Filter-candles; Cleaning Berkcfeld . Kubelka.. .. .. h22& 

-cloth ; Removal of calcium sulphate adhering to . (P) 

Ehrlich und Co. B282 

-grits ; Relative solubilities of quartz, load smelter slag, chrome 

ore, and silicate In hot alkaline waters. Hall and 

othprs B091 

-leaf. (P) Schnbmann B322 

-mats ; Permanent In Gooch crucibles. Sweeney and 

Quam B495 

-paper. See under Paper. 

•plates made of sintered glass ; Use of -- — in the chemical 

laboratory. Iliittig b235 

-press cloth. (P) Hale, and Hooper and Sons Co. ,. .. b785 

-presses. (P) Renton U158 

-presses ; Continuous . <!’) Plauson ’s Forscbungslnst. 

B322, b735 

-presses ; Device for operation in connexion with . (P) 

Burcheriai b456 

-presses and plates therefor. (P) Ahlmn, and Du Pont de 

Nemours and Co. b098 

-presses for separating wax from chilled oil. (P) Glair and 

others B47 

-rods; Gravimetric determinations with — — . Hausler .. B892 

-rods; Use of In quantitative mlcrochcmlcal separations. 

Bcnedetti-Pichler . . . . . . . . . . . . B892 

-sand ; Cleaning without removal. Carpen . . . . b727 

Stream-line and Its application to the o and colour 

Industry. Pickard b603 

“ Filter-eel." See Klcsclguhr. 

Filtering apparatus : 

(P) Dehno B021 

(P) Flicker and Beldam . . . . . . . . . . B1000 

(P) Fulcher B544* 

(P) Keene b735, B815 

(P) Thorns and M^tcrio B118 

apparatus; Automatic control of . (P) Jung .. B359 

apparatus ; Automatic for testing decolorising charcoals. 

Home and Rice B07 

apparatus ; Screening or . (P) Brackett, and Brackett 

and Co B662* 

apparatus for use with saccharine solutions. (P) Vachier *. B145 

liquids ; Apparatus for use in . (P) Robson . . . . B497 

material ; Manufacture of by firing moulded mixtures of 

syenite, clay, and kieselguhr. (P) Kohn Bl7 

materials ; Revivifying . (P) McConnell B1C0 

media ; Revivifying carbonaceous . (P) Welnrich . . B802 

medium. (P) Jones and Jones . . . . . . b621 

and similar purposes ; Treating materials for . (P) Man- 
ning, and Manning Refining Equipment Corp b42 

Filters : 

(P) Dehne . . . . , . . . . . , , , . b3 

(P) Feldmeier, and Burrell and Co B584 

(P) Lipnert B282 

(P) McCarty and others BlOOO 

(P) Price, and Price Engine Corp B322 

(P) Rolls B42 

(P) Sweetland, and United Filters Corp. . . b 3, BlOOO 

(P) Wright and Young B3 

Air . <P) MdUer Ges., and Aus der Mark B323* 

for air and other gases. (P) Joseph B931* 

Centrifugal — — . (P) Lilleehall Co., and Bishop . . B057, B972 

Chemical changes occurring In sprinkling . Campbell 

and Rudolfs • B0OO 

Dry . (P) Harrison, and Drying Systems, Inc B735 

of large surface ; Cleaning sand . (P) Slvade . . . . B052 

Light . See under Light. 

K 


146 


JOURNAL OF THE SOCIETY OF CHEMICAL INDUSTRY. 


PAOB 


Filter* — con t inued . 

membrane- ; Chemical analysis with . Nature of the 

membrane and Its applications in analytical chemistry. 

Jander and Jander b316 

membrane- ; Filtration of water with . Zsigmondy . . B803 

Revivifying . (P) Bussell B855* 

Rotary : 

(P) Brackett, and Brackett and Co B4* 

(P) Hertcnbeln B930 

for separating suspended matter from fluids. (P) Hele-Sliaw. . B239 

Filtration accelerator ; Production of a from kleselguhr. (P) 

Ritchie, and Celite Co b774 

process. (P) Thatcher, and Celite Co B82 

processes; Importance of capillary phenomena in 

Schultze B815 

Studies on process of . Sehaum and others . . . . B281 

of suspended particles from gases ; Special case of . Dosios H455 

Finishing pastes ; Hydrolysis of starch by hydrogen peroxide for 

preparation of . Sunder . . . . • • • • BlOlO 

Fire-extinguishers of the foam type ; Charges for . (P) Phillips B497 

-extinguishing foam ; Composition for producing a . 

(P) Pyrene Manuf. Co. . . . . . • • • • ■ B3 

-extinguishing foams ; Testing . Swift B621 

-extinguishing mixtures. (P) Fohlen B497 

-pots ; Electric for heating metal baths etc. (P) Hadaway, 

juu. . . . . . . . . . . . . . • . • B680 

Firebrick ; Behaviour of in malleable-iron furnaco bungs. 

Schurecht and Douda Bl74 

Refractoriness of under load. Mellor . . . . . . B673 

Iufluenco of texture on transmission of heat through . 

Greon B673 

Fireclay ; influence of rapid cooling on reversible expansion of 

HouldBWorth B381 


B101 

B72* 


B72 

H764 


materials ; Abrasion of . Hancock and King . . . . Bl7f> 

Oxidation of during firing. Bole and Jackson . . . . B381 

Flreprooilng combustible materials. (P) Elchengriln . . . . Bf»06 

Fires ; Extinguishing . (P) Eiehengriin . . . . . . B506 

Flscher-Schrader aluminium carbonisation apparatus ; Manipulation 

of the and examination of the distillation products 

obtained with it. Noack 

Fish ; Drying . (P) Hampshire, Hobbs and Co., and Jones . . 

flesh ; Manufacture of preparations resembling meat extract 
from - — . (P) Hildebrandt, and Chemical Foundation, 

Inc 

Manufacture of high-grade flour from . (P) Hiller and 

others 

offal ; Preparation of for cattle food and poultry foods. 

(P) Lewis 

oils. See under Oils, Fatty. 

-roe cheese. Stathopoulos 

Flame ; Influence of nitrogen dilution on speed of : 

Campbell and Ellis 

Ellis and Stubbs . . . . . . . . 

Flames; Jet . Pay man .. .. .. .. .. .. B974 

Flasks for containing chemicals and means for opening and emptying 

them. (P) Horst 

Flnvanthrone. See under Anthracene dyestuffs. 

Flavobacterium sunveolene, a new species of aromatic bacillus Isolated 
from dairy wastes. Soppeland 

Flavylium salts related to chrysln, apigenin, and liiteolin. IYatt 
and others 

Flax ; Cottonislng . Schimansky and others . . 

Development of acidity during retting of — — -. Eyre and 
N odder 

Differences in dyeing properties of cotton, hemp, and 

Bartunck . . u37! 

fibres ; Utilisation of cottoniscd for production of cuprum - 

monhim cellulose solutions. (P) Krais and Waentig 
Function of water In wet spinning of — — -. Gibson . . 
and kindred fibres ; Microscopic structure of “ tendered ” 

Searle 

lignin and some derivatives. Powell and Whittaker . . 

Production of fine lustrous . (P) Krais 

Retting . (P) Hummers 

straw for paper-making. De Rue and others 
Flavouring extract. (P) Grunenberg and others 

substances ; Analysis of . Durrans 

Flesh ; Alteration of constituents of preserved . Smorodinzcw 

and Adowa 
See algo Meat 

Flint day. See under Clay. 

Conversion of into amorphous quartz. Grtin 

Flints; Black and grey in earthenware bodies. Heath and 

Leese 

Floors ; Manufacture of slabs for * . (P) Jansen 

Flotation ; Interfacial tension equilibria important in . Coghill 

and Anderson . . b201 

of lead ore ; Results obtained in large-scale . Mayer and 

Schttn B19 

oils; Process of making . (P) Rhodes, and Barrett Co. B1017 

process : 

(PI Ellis, and Ellis Flotation Co B47fl 

(P) Janney . . . . b523 

process ; Behaviour of alumina in the . Berl and Pfann* 

m tiller B836 

process ; Behaviour of oxides, carbonates, and sulphates in 

the . Berl and Pfannmttllcr B792 

process. Enrichment of phospliates. Berl and PfannmUller . . B836 


Flotation — continued. 

process ; Investigations of the . Behaviour of silica 

(quartz). Berl and PfannmUller .. .. •• •• bU78 

process ; Tneory of the Bartsch . . . . . * • • B984 

processes ; Heating liquids in . (P) Maschinenbau- 

Anetalt numboldt B837 

processes ; Importance of capillary phenomena in . 

Schultze 8815 

Selective as applied to Canadian ores. Parsons . . B761 

Separation of chemicals and minerals by oil , and removal 

of oil from chemicals. Traube and others B895 

test apparatus ; Froth . (P) Hulman and Picard . . B202 

Flour ; Ageing of wheat . Sharp . . . . . . . . B088 

Amino-add distribution in proteins of wheat . Cross and 

Swain 

Changes In hydrogen-ion concentration and electrolytic resist- 
ance of water extracts of natural and chlorine-treated 

wheat in storage. Bailey and Johnson 

Characterisation of rye and wheaten by Investigation of 

their aqueous extracts. Strohecker . . 

Chemical analysis as a means of determining degree of altera- 
tion In . Zak .. .. .. .. .. 

composition ; Bread-making . (P) Blouch and others . . 

Conserving meal or and improving its baking qualities and 

colour. (P) N. V. Ind. Maatschappij voorh. Noury <fc 
Van der Lande . . 

Detection of persulphate in and a recent bleaching agent 

lor flour. Miller 239T, B688 

Detection of rye flour In wheat . Kftnlg and Bartschat . . #396 

Determination of baking vnluc of . Braun . . . . B762 

Determination of moisture in : 

Mitchell and Alfend . . . . . . . . . . B884 


B194 


B688 


B487 

#727 


B149 


B572 

B844 


B897 

B897 


D854 


B960 


B247 

Jill 


H593 


11290 

11592 


11705 

B289 

B290 

B028* 

11970 

B732 

B731 

B01O 


B712 


B170 

B384 


Snyder and Sullivan . . . . . . . . B088 

Electric apparatus for production of nitrogen peroxide for 

bleaching . (P) Stacey . . . . . • • • b71 

Llpolds in ns a faetor affecting gluten quality. Working B884 

Manufacture of high-grade from fish aud like materials. 

(P) Hiller and others B764 

and milling products ; Bleaching and Improving . (P) 

Gcllssen, and N. V. Ind. Maats. voorh. Noury & 

Van der Lande .. .. .. •• •• B489 

Physico-chemical properties of strong and weak ■ 

Influence of asn of flour upon viscosity of flour-in-water 
suspensions. Gortner and Sharp . . . . . . B29 

Physico-chemical properties of strong and weak . 

Physical state of the gluten as influencing the loaf 
volume. Sharp and others 

Physico-chemical properties of strong and w’cak . 

j Relationship between maximum viscosity obtainable by 

i addition of lactic acid and concentration of flour-ln- 

• water suspensions. Sharp and Gortner . . 

Preserving- . (P) Schoen 

Production of nitrogen trichloride for bleaching . (P) 

i Baker, and Wallace and Tiernan Co. 

stored in 100-kg. sacks and in bags and cartons containing 

500 g. ; Variations in weight of . Arpin and Pecaud 

suspensions ; Relation between viscosity of und loaf- 

, volume. Mohs 

Treatment of . (P) Clarke 

Viscosity as a measure of hydration rapacity of wheat 

and its relation to baking strength. Sharp and Gortner 
I Flow-meter for enamels, paints, and similar plastic materials. 

I Gardner and Holdt . . 

Flowers ; Preservation of . (P) Stabback 

j Fluorescence phenomena ; Application of to identification 

of medicaments. Baylc and Fabre 
Fluorescent powers of cellulose and its derivatives ; Quantitative 
determination of . Lewis 

' Fluorides ; Separation of phosphates from . Milller and 

j Wagner 

j Fluorine ; Colour reaction for . De Boer 

j in the deoxidising slag and Its Influence on refractories in 
| basic electric furnace steel practice. Slseo 

Determination of in organic compounds. Picard and 

Buflat 

in enamels. Muslol 

in nickel-depositing solutions ; Determination of 

Hammond . . . . . . 

Preparation of ; 

(P) Mathers 

(P) Mathers and Ilumiston 

Simons . . . . . . . . , . . . p942 

Volumetric determination of . Scott . . . . . . B0U5 

Fluorine compounds ; Removal of from phosphoric acid. 

(P) Carothcrs and others . . B419 

Fluorspar ; Effect of addition of to raw cement mix. Klihl B205 

as an ingredient of blast-furnace cement. Guttmann and 

Diehl b516 

Manufacture of vessels of high chemical resistance from . 

( P) Gebr. Siemens und Co. .. , . B 737 

Fluoaillclc acid. See HydrottuosIJicic acid. 

Fluxes for soft soldering. Crow . . . . , . # # # 4 5474 

Foam mantle for preventing evaporation. (P) Davis . . . b210 

-producing materials ; Valuation of sapoulns as * * Koflcr B448 

systems. Bartsch 1,971 

for use on fires ; Testing . swift . . . ’ ‘ ‘ ‘ ‘ b $21 

Foaming of boiling water. Foulk .. .. ,, t# B1027 

Foams ; Composition for . (P) Jennings, and Standard 

Development Co. Bft2 2 


B148 


B29 

B489 


B902 

B193 


B110 

B71 


B14U 

B489 


B096 


B54 

B852 

B945 

B204 

B382 

B873 

B467 

B467 
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Fodder preservation. Comparative values of green fodder, sweet 

silage, and hay. Crasemann ufl88 

Production of a concentrated , having a high content 

of vitamins and enzymes, from yeast. (P) Bayer und 

Co B051 

Treatment of green . (P) 81emens-Schuckcrtwerke Qes. B904 

See also Cattle-food and Feedlng-stuffs. 

Fog ; Composition for preventing or dissipating over water. 

(P) Miller B160* 


Food compositions ; Concentrated : 

(P) Matsuoka B09O 

(P) Nlshio and Matsuoka B09O 

containers : Desiccating apparatus for . (P) Whiting . . B440 

Drying ana solidifying articles of . (P)Nishina.. b190 

and other products ; Dehydrating receptacles for . 

(P) Frenkel BD94* 

products. (P) Phillips, and American Cotton Oil Co. . . B1027 
products ; Apparatus for sterilising or other hcat-procossing 

. (P) Ingram D727* 

products ; Manufacture of : 

(P) Kellogg Co. B09O 

(P) Luft B71 

(P) Mininberg B230 

products ; Manufacture of from albuminous animal 

waste. (P) Hlldebrandt, and Chemical Foundation, Inc. b72 

products ; Manufacture of from hydrogenated oils. 

(P) Boyce, and American Cotton Oil Co. . . . . B310 

products ; Preserving for canning. (P) Allen . . B534 

products ; Simultaneous production of demineralised amyl- 

aceous substances and lower nitrogenous from 

tubers of cereals. (P) Boldin and Effront . . . . 1)922* 

products; Sterilising . (P) Andrews and others .. u«51 

substances; Disintegrating . (P) Thomson .. .. B81 

substances ; Preservation of by cooling. (P) Ottescn B310 


Foods for animals ; Manufacture of . 

and others 

canned ; Vitamin C In . Eddy and Kohrnan 

canned ; Volumetric determination of tin in . 


(P) Molasslne Co., 

. . B274 

. . B195 

Willey 

70t, b273 
B273 


Contamination of with zinc. Sale and Badger 

Flavouring with vanillin. (P) Soc. Chinn Uslnes du 

Rhdnc nf»33 

Furnace for ashing in porcelain crucibles. Martin . . i>539 

Manufacture of cereal . (P) Schocn B149 

Manufacture of poultry and animal from waste and 

condemned foods and tho like. (P) Lewis . . . . b140 

Preparation of fish offal for cattle- and poultry- . (P) 

Lewis . . . . . . . . . . . . . , . . b572 

Preservation of by sterilisation. Dugdale .. 17 t, B273 


B149 

B229 

B901 

B300 

n69 

B994 

1)488 

B092 


Preserving . (P) Scheib and Koch 

Foodstuffs ; Alkalinity of ash of . Pfyl and Samtcr. . 

Calculation of extract in by Windlsch’s method. 

Grossreld 

Determination of purine bases In . Kollmann . . 

Mustard Hour and oil as preservatives for . Deluge 

Preparation of vitamin-free . (P) Funk and Freedman 

Testing for Incipient putrefaction of . Tillmans and Otto 

Formaldehyde. Von Wartenberg and others 

Action of ozone on hydrocarbons with special reference to 

production of . Action of ozone on w-hexane, 

Blair and others . . . . . . . . . . 287T, I»807 

" Alcoholh fermentation ” of by osmium. Miiller . . n232 

and aliphatic amines ; Manufacture of condensation products 

of for use as vulcanisation accelerators. (P) 

Shepard and others . . . . . . . . . . B35, B1020 

Alleged reduction of carbon dioxide to by hydrogen 

K jroxidc, and the assimilation hypothesis of Thunberg. 
ach and Monosson 

Behaviour and detection of in plants and plant sub- 

stances. Sabalitschka and Riesenberg 

Behaviour of in titration of amino-acids. Tarugl 

Behaviour of towards ammonia. Ferrinl 

Combustion of methane to . Tropsch and Roelen 

Compositions containing . (P) Hlrchberg 

Detection of . Sumner 

Determination of and its behaviour when heated with 

lime. Tarugi 

Determination of in presence of acetone nnd acetalde- 

hyde and of formaldehyde and acetone in presence of 
each other. Mach and Herrmann 

Determination of in wine. Seiler 

Effect of In determination of Bugnr and starch in plants. 

Sabalitschka nnd Riesenberg 

Electrolytic oxidation of . Del Fresno 

Electrometric determination of . Miiller and Lflw 

from formic acid. Mells 

Influence of on tho haricot bean. Nicolas nnd Nicolas 

Influence of on function of plant enzymes. Sabalitschka 

Interaction of with fused caustic alkalis. Fry and 

others . . 

Oxidation of hydrocarbons with special reference to pro- 
duction of . Wheeler and Blair 

-phenol condensation product type ; Production of articles 

of the . (P) Indurit Products Co., and Fairgrlcvo 

and phenol ; Viscosity of syrupy condensation products of 

. Drummond 323T 

-phenolic varnishes and the like ; Manufacture of . (P) 

Fiihol B797* 

and phenols ; Manufacture of artificial retina from . (P) 

Pollack and Mdhrlng B08 

and phenols ; Manufacture of resinous condensation products 

from . (P) Perl und Co B879 


1)491 

BS46 

B444 

B925 

B232 

1)400 

b204 

1)092 


n446 

B480 

1)300 

B053 

1)847 

B888 

b27 

B842 

B979 

B75 

B750 


Formaldehyde — continued. 

and phenols ; Manufacture of resins from . (P) Bakelite 

Gcs.. and Hessen BSflfl 

Polymerisation of by Phateolue multiflotus and pelar- 

gonium, with formation of carbohydrates. Sabalitschka 

and Riesenberg B3O0 

Preparation of . (P) Meister, Lucius, u. Brtlning .. B449 

Preserving partly polymerised . (P) Meyer, and Inter- 
national Chemical Co. . . B363 

Reaction between soya sauce and . Ishlo and Endo . . b80 

Shipping containers for . (P) White, and Perth Amboy 

Chemical WorkB b233 

soap ; Manufacture of potassium . (P) Becker . . b390 

and urea or Its derivatives ; Manufacture of condensation 


products of . (P) Goldschmidt and Neuss . . B185 

and urea ; l’ollopas, a condensation product of . Poliak 

and Ripper B878 


and urea, thiourea, or their derivatives ; Manufacture of 

resinous condensation products from . (P) Poliak 

B720, B953, B987 

Formalin. See Formaldehyde. 

Formamido ; Preparation of . (P) Meyer 1)450 

FormatcB ; Action of on growth of certain plants In pot- 

cultures. Richet, Jun. .. .. .. .. .. B046 

Manufacture of . (P) Auerbach B000 

Preparation of pure . (P) Klektrochem. Werke, and 

others B448 

Production of alkaline-earth . (P) Badische Anilin u. 

Soda Fftbr B537 

Production of from caTbon monoxide and bases In 

presence of water. Fischer and Von Philippovich . . b&35 

Formic acid ; Catalytic decomposition of . Miiller and 

Miiller B1029 

Determination of in wine. Seller . . . . . . B480 

Formaldehyde from . Mells B888 

Manufacture of . (P) Badische Anilin u. Soda Fabr. B731 

Preparation of highly concentrated . (P) Kocpp und Co. B811 

Production of from carbon monoxide and Bteam and 

from carbon dioxide and hydrogen. Schrader . . . . B. r >74 

Test for . Masrlcra B1029 

Volumetric determination of . Riesser . . . . . . b75 

Formol. See Formaldehyde. 

6-FormyIaminoaccnaphthcne. Morgan and Stanley . . . . 344t 


Fractionating columns. (P) Mackenzie and others . . . . n3fl0 

columns ; Efficiency of . Calingaert and Huggins, jun. B735 

complex mixtures and recovery of volatile liquids. Lenmle B542 
tower for pressure cracking stills and tire like. (P) Bell, and 

Sinclair Refining Co. B550 

Frangula emodln ; Synthesis of . Eder and Widmer .. nils 


Freezing points of pure substances and eutectic mixtures ; Appa- 
ratus for determination of . Washburn . . n462 

Fruit: Canned . Savage and llunwickc B148 

Colouring citrous . (P) Denny nl49 

Dehydrating . (P) Elsposs and Maloney . . . . H0OO 

Disinfecting . (P) Pichier and Wobor n902 

dried ; Determination of moisture in . Hills ., .. b70 

juices ; Clarifying . (P) Uusmcr n350* 

juices extracted by pressure; Composition of -. Andr6 B148 

juices; Gel-forming power of . Wendelmuth .. n012 

juices; Preserving ■. (P) Coombs B572 

juices ; Removing sulphur dioxide from preserved . (P) 

Spitalsky B1027 

juices ; Treatment of acid by hot Inversion. (P) 

Mathis B048 

or the like; Processes of treating . (F) Brogden, and 

the Brogden Co. . . . . . . . . . . . . b480 

Microchemical detection of acetaldehyde In . Griebel B922 

Preservation of . (P) Stabbaek . . . . . . . . b489 

Preserving and apparatus for treating air for use In 

the process, (P) Cuthbertson .. .. .. b690 

Ripening of . Tractta-Mosca and others . . . . »273 

Vacuum dehydration of . Buchanan and Zook . . . . b148 

Fuel : 

(P) Lepslus B818 

(P) Marignon B858 

(P) Sutcliffe B1003 

briquettes. See under Briquettes. 

Combustion of solid . (P) Baum, and Wcstinghouse 

Electric and Manuf. Co. .. .. .. .. .. B244 

containing bitumen ; Drying of damp . (P) Rude . . B002 

Distillation of . (P) Electrical Improvements Ltd 

and Weeks nl004 

distillation shafts ; Internally heated . (P) Metall- 

bank und Metallurgische Gcs. A.-G. B075 

Distribution of in reverberatory furnaces. (P) Easter, 

and American Smelting and Kenning Co. . . . . n301 

Drying with steam. (P) Stracho b898 

Evolution of hydrocarbons from . (P) Wlsner, and 

Curbocitc Co. . . . . . , . . . . . . h548 

for firing bricks and other purposes. (P) Curtles .. .. B1003 

Fractional distillation of . (P) Christians . . . . b821 

for internal -combustion engines ; Preparation of a car- 

buretted . (P) Terrlsse . . B026 

Klin for recovery of by-products from . (P) Newberry B307* 

Liquid : 

(P) Ferrer and Power b626 

(P) Jacobs. .. b460 


liquid ; Burners for : 

(P) Cti6nod B0S4* 

(P) Wilson and Co., and Foden B780* 
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Fuel — continued. 

liquid; Burning . (P) Norton and Hobbs .. .. B975* 

liquid : Manufacture of — : 

(P) Black B210 

(P) Butler B503 

(P) Byrnes b210 

(P) Charbonnean . . ®2io 

(P) Pollen and Hostettlcr ®1005 

(P) Plauaon’s Forschungsinstltut - . • ■ B005 

liquid ; Manufacture of compound . (P) Clement, 

and Kent County Oil Corp. • • B85 

Low-temperature distillation of . (P) Merz and McLellan, 

and Weeks 

Manufacture of artificial . (P) Piers and others . . Bo8/ 

Manufacture of carbonlsod ; 0 

(P) Strafford and Pick ; 

(P) Sutcliffe • • •• b62j 

Manufacture of coked, semi-cokcd, or fused . (1) Trent, 

and Trent. Process Corp • 

Manufacture of useful products from . (P) THuselmann no+8 

powdered ; Burners for . (P) Briglitmore .. •• B8 * 8 

powdered ; Combustion of . (P) Wood . . • • • • 1,411 

powdered ; Combustion of alone or together with liquid 

or gaseous fuel in furnaces, kilns, and the like. (P) 

Procter . . . . • • • • • • • • ■ ■ B * >8 ‘ 

powdered; Firing with (P) Wood . • • •• b411* 

powdered ; Furnaces burning . ( P) Entreprises Simon 

Carves, and Soc. Anon, pour PUtlllsation des Com- 

bustibles •• a •• •: Bl0 ' J 

pulverised; Apparatus for burning . (1) Smith, and 

Wellman Smith Owen Engineering Corp. • • •• 1,818 

pulverised; Furnaco for — ■ — . (P) Barnliurst, and duller 

Engineering Co. .. .. • • •■ ■■ 

pulverised; Furnaces for burning -. (?) Deutsche 

Babcock u. Wilcox Dainpfkesael-Werke A.-G. . . • • 1,40 

pulverised ; Production of from sodu pulp black liquor. 

(P) Plurnstead, and Jessup and Moore Paper Co. .. B<4U 

pulverised; Use of for steam ralsiug. Coates .. .. 16 It 

pulverised; Water -cooled furnaces for burning . (1) w 

Goodrich and others • .. • * Bi>84 

pulverisers: Solid . (P) Soc. Anon, pour Utilisation 

des Combustibles . . . . . . • • • • • • IU,8G 

pulverulent ; Preparation of for tlio purpose of con- 

verting their ashes Into hydraulic cement. (P) Bouchaud- 

Praceiq , •• •• ■■ B ' 02 

Purifying ground by agglomeration in a bath of water 

mixed with oil. (P) Soc. de Rcehcrches et do Perfec- 

tionnements Industrlels • • • • B “ 1)8 

Tteooverlng from residues. (P) Ullrich and otm rs .. BlOOb* 

residues ; Manufacture of cement or cement mortars from 

. (P) Gacrtner . . . . . . • • • • • • B9H3 

Solidified liquid . (P) K'ranicli, and Sternau and Co . . B</9 

Solidified oil . (P) Illemann •• »85 

Treatment of . (P) Electrical Improvements, Ltd., 

and Merz b2 | 4 

Utilisation of . (P) Braude* .. .. . . ■ • B45 

Fuel Research Board ; Report of for years 1922 and 1923. 

Production of air -dried peat . . . . . . • • BL84 

Fuels; Composition of gases evolved on heating solid . 

Lcboftu . . . • ■ • • • • • • • • • B? 8 ** 

Content of combined water in solid . Kreulen . . . . B408 

Determination of moisture, ash, and volatile matter in solid 

. Goutal . . . . • • • ♦ • • • • B * r,4S 

Determination of volatile constituents In solid : 

De Waard B896 

Kreulen .. .. •• •• •• 1181 * 

Distillation, degasiflcatlon, or gasification of solid . 

(P) Hellmaun . . . . . . • • • • • • B548 

for internal-combustion engines. (P) Midgiey, jun., and 

General Motors Research Corn. .. .. .. .. BlG;» 

liquid ; Calorific value of . Morpurgo ®28. r > 

liquid ; Cracking . (P) llelfensteln B;>03 

liquid ■ Preparation of — — - from vegetable oils. Gallo and 

Corelli.. , B4. r »8 

liquid : Production of containing alcohol. (P) Ixmette B8;> 

liquid U S. Govenirnent specification for and methods 

of testing . . . . . . ■ • • • • B6G0 

Maximum temperatures and pressures attainable in com- 
bustion of gaseous and liquid . Goodenough and 

Felbeck .. .. .. •• f • B817 

Motor . See under Motor. 

Fugutoxin Ishiwara . . . . . . . . . . - • B887 

Fuller « earth See under Earth. 

Fulling agents capable of dissolving fats ; .Manufacture of . 

(Pf Gips B62 

textile materials. (P) Meister, Lucius, u. Briining . . . . B90 

Fume absorber for the laboratory. Patterson . . . . . . 282T 

Collection of metallurgical ■ (P) Doremus and Gros- 

venor . . . . . . . . . . . . . - B079 

Fumes resulting from chemical reactions ; Size of the particles 

of . Rcmy B807 

Fuming liquids ; Apparatus for analysis of . Bosshard . . b376 

Fungi : Thread . See Hyphomycetes. 

Vitamin oontent of various edible . Hara .. b30 

Fungicidal action of soap solutions. Schmidt b765 

products ; Manufacture of . (P) Koholyt A.-O. . . n84f> 

Fungicides : 

(P) Bayer und Co n534 

(P) Meister, Lucius, u. Briining .. B804, BH45 

Fur ; Carroting . (P) Parks b938 

dermatitis due to faulty dyeing. Parsons B864 

Radioactive . (P) TappareUi B481 
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Furfural; Colorimetric determination of . Youngburg 

and ^derivatives*;* Reduction of — — with platinum oxide 

as catalyst. Kaufmann and Adams .. «. Blw 

Design of column stlUs for distilling mixtures of water and ^ 

Determination 1 ^!! 8 — —*• Pervler'and Gortner .. .. Bfi8 

as lacquer ooatlng solvent. Gardner .. ** B7 • 

from maize cobs; Eoonomio aspect of production of . 

Mains and La Forge .. .. • • . ■ • •• 5440 

from pentosans in wood cellulose; Determination of - 

Powell and Whittaker . . . • • •• •• *», b87S 

Production of a disinfectant containing . (P) Asoh- 

kenasi . . . . . . . . . • • • • B4wi 

Production of —— from malzo cobs and oat hulls. La ^ 

Production of — ■ — from vegetable materials containing 

pentosans. (P) La Forge and others B7U 

Furnace atmosphere indicator. (P) Hill . • • • • • * • 9Q , 

linings and the like. (P)Loke .. ** ** B £J2 

linings • Manufacture of basic . (P) Hpdson . . . . B748 

linings ; Refractory blocks for . (P) Thornton and 

operations"; 0 ContluVtlng — . (P) Skinner B380- 

rUrn " C “ : (P, Beams .. .... T HI? 

IP) Harrison, and Drying Systems, Inc B657 

(P) Tanler . •• •• •* •• •• Biuuu 

for nnucallna and tempering . (P) Speck nnd Kennedy . . BBS1* 

Annriiar* muffle (T-) Woodall, Dnckham nnd Jones 

( 1920 ), Ltd., and Duckhnm . . • • •• •• •• B4 ^ 3 

Apparatus for controlling flow of ore through roasting . 

(P) Sdhnlein, and Allis-Chalmcrs Manuf. Co. . • •• B662 

Apparatus for discharging rotary tube . (P) Chem. 

Fabr. Grlesheim-Klektron .. .. •• •• 

for ashing food and excreta in porcelain crucibles. Martin . . B539 

Attaining high temperatures of combustion in burning fuel 

iu brick -• (P) Helblg . . B382 

for bagasse and liquid fuel. (P) Alraagro *M 

blast-; Construction of — — . (I)Klrbv •• •• •• B138 

Blast of cupola- and blast . Gottsclmlk, and Reinshagen 

blast- ^Effect of combustibility of coke on stock descent in 

_L . Royster and Josepii . . B4 i9 

blast- ; Fixation of nitrogen as cyanide in — — . Franchot . . B376 

blast- * Formation of metallic obstructions in . Bogitch B470 

blast-! Gruner index of - — • blown with oxygen-enriched 

air pcrclaye . . . . • • • • • • • • Biao 

blast- ; * Means for facilitating reactions in . (P) Des- 

cliamns . . • • * • * • • • B007 

Blast for metallurgical — (?) Van Miys, aud Air Reduc- 

t/ion (^o •• . • •• •• • * •• •* JJooO 

blast- ; Method of operating . (P) Coffin and McCauley U562 

blast- ; Method of operating and similar furnaces. (P) 

Kirby . . . . . . . . • • . . • • B950 

blast- ; Reducing coke consumption in . (P) Thomas . . b752 

blast- ; Smelting in - — . (?) Cavers B950 

blast-; Tuyeres of . (P) Beaton ■■ •• B&62 

blast- ; Use of air more or less enriched with oxygen in . 

Selgle . . .. . • •• •« » ■ ■ ■ B599 

for burning coal dust, powdered fuel, and the like. IP) Bclavome B40 
burning powdered solid fuels. (?) Entrcprtses Simon Carves, 

and Soc Anon, iiour? Utilisation des Combustibles .. .. B163 

Calcining . (?) Hnlts, and Mathieson Alkali Works .. B890 

Carbonising . (P) Bcrthelon . . .. . . . . B&* 

tk)al dust and air supplies in Siemens-Martin aud like . 

(P) Feilncr und Ziegler B951* 

Combustion of fuel in . (P) J>e Connick .. . . .. B93*2 

Combustion of powdered and fluid fuel in . (P) Procter Bf>87 

Considerations affecting the thermal balance of . Linguet B39 

Construction of, and method of operating reverberatory heating 

. (P) Deuley B40 

Crucible and like . (P) Teisen ,. .. .. .. B718* 

Cupola . See under Cupola. 

for determination of fusing point of coal ash. Kaplan . . . . B775 

Device for promoting combustion of carbon monoxide in : 

(P) Craig • • Bl63 

(?) Craig, and Carbon Monoxide Burner Co Bltt3 

for dry distillation of waste cellulose liquors and similar masses. 

(?) Rinmun and others .. .. .. .. .. B374* 

Electric : 

(?) Baily B876 

<V) Bennett, and Scovlll Manuf. Co. . , . . . . B718 

(?) Beyer B718 

(P) Cad well, and Electric Railway Improvement Co. B563 

(?) Callaghan and Cihleln .. .. .. .. Bf>24 

(?) Clifford, and Srovill Manuf. Co . . B638 

(?) Colby, and Metropolitan-^ Vickers Klcctrioal Co. B&63 

(?) Coli)y, and Westinghouse Electric and Manuf. Co. Bf>24 

(P) Collins, and General Electric Co B001 

(P) Railing B9f>l 

(P) I^onarz .. .. B718 

(?) Tagliaferri Bl82 

(?) Weaver, and Weaver Co B fl3 ^ 

(P) Westinghouse Electric and Manuf. Co. .. B890*, B680 

(?) Wild and Barfield .. .. B 203 

Electric annealing, hardening, and smelting . (P) Corodl 

electric; Apparatus for treating . (P) Bulley .. .. U3 (, l 

Electric arc . (?) Hadaway, jun .. .. B" 05 

Electric arc for burning porcelain, refractory material* etc. 

(P) Slemens-Schuckcrtwerke Ges - •• B*"f, 

electric arc; Covers for . (P) Fox .. b30« 

electric blast- ; Gas economy of , Durrsr . . «. . • W'l 

Electric for calcining limestone, (P) JCwarbeck .. *• 1,&57 
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Furnace* — continued. 

electric ; Forming continuous electrodes for - 
stem . . . . 


(P) Helfen- 


Elect^io granular carbon resistor — Austin 

Electric graphite resistance . Bryan and others . . . . : 

Electric and heating elements therefor. (P) Westlnghouse 

Electric and Manuf. Go. 1 

electric; Heating metals or alloys In - — . (P) Railing and 

others 3 

Electric for heating In a vacuum to a high temperature. 

Lebeau and Picon ] 

Electric Induction : 

(P) Brayton, and Induction Furnace Go 1 

<P) Brophy i 

CP) Frick 

(P) Ben techier, and Westlnghouse Lamp Co 

electric Induction; Heat control for . (P) Elsdon-Dew 

and others 

Electric induction and other apparatus heated by induction. 

(P) Northrup, and Aiax Klectrothennic Corp 

electrlo: Means for producing a sooty vapour in ■ — — . (p) 
Little, and Westlnghouse Electric and Manuf, Co. . . 

Electric melting . (P) Gregg, and Whiting Corp. 

Electric for moltiug metals. (P) Bennett, and Scovill 

Manuf. Co. . . 

electric; Mercury, poisoning from high-frequency induction 

Jordan and Barrows . . . . 

Turner 

electric ; Method of feeding — — with current so as to keep 

power consumed constant. (P) Quattrino 

Electric muffle . (P) Valentine, and General Electric Co. 

Electric , particularly for melting and treatment of com- 
posite metals and alloys. (P) Lombardi 

Electrio with precipitator for producing zinc, oxide. (P) 

Thomson and Fitzgerald 

Electric resistance : 

(P) Hancock and Hancock 

(P) Little, and Westiughouse Electric and Manuf. Co. 

(P) Held, and Westlnghouse Electric and Manuf. Co. 

electric; Resistance elements for . (P) Seibert .. 

electric resistance ; Heating elements for rotating — — . (P) 

FInspongs Metallverks Aktiebolag 

Electric shaft . (P) Holmgren 

Electric smelting : 

(P) Kawal 

(P) Shawhan and Sagebiel 

Electric smelting and feeding and distributing apparatus 

therefor. (P) Klugh, and Federal Phosphorus Co. . . 1 

Electric smelting and method of operating them. (P) 

Sethmun, and Eloctric Research Co. 

Electric — — for smelting ores. (P) Dow 

electric steel ; Operation of . (P) Dixon 

Electric for welding, tempering, burning, or for heating 

for other purposes. (P) Cornelius 11 

Electrically heated . (P) Dixon Co. 

Enclosed metallurgical . (P) General Electric Co. 

Gas- or oil-heated smelting . (P) B&umert 

for heat treatment of metals. (P) Beilis Heat Treating Co. . . 

Heating melting or the like with oxygen-enriched air. (P) 

Weymann, and Eisen u. Stahlwerk Hoesch 

f or heuting metal plates and other articles. (P) Lacke and Boyer 
for heating retorts for destructive distillation, (P) Morrison, 

and Dow Chemical Co. 

for heating retorts for reduction of ores. (P) Tanier 

Heating and smelting . fP) Eisen- und Stahlwerk Hoesch 

for heating tin-plates and the like. (P) Hughes and others . . 

Helical-hearth roasting . (P) Bracq-Laurent 

and the like ; Operating the crusher rolls employed with •. 

(P) Wollaston 

Liquid-fuel . (P) Burden and others 

Mechanically rabbled roasting . (P) Gcsohwind 

for melting and casting metals. (P) Benjamin 

Metallurgical . (P) Millward 

Mothod of operating . (P) Clark \ 

Muffle . fP) Tone, and Carborundum Co. 

Muffle, enamelling, and like. (P) Baud 'Huin 

muffle* ; Operation of . (P) Roberts 

OU blast for . (P) Grabill, and American Smelting and 

Refining Co 

Oil-fired . (P) United 011 and Coal Corp., and Roberts 

Oil-fired for chemical work. (P) Allen, anti General 

Chemical Co. 

Open-hearth ; 

(P) Kemp 

(P) Loftu* 

open-hearth ; Absorption of sulphur from the heating gas In 

Siemens-Martin . Jung 

open-hearth ; Absorption of sulphur from producer-gas In — — . 

Nead 

Open-hearth heated by gas. (P) Schreiber 

open-hearth ; Manufacture of basic refractories for . (P) 

Meyer, and Davison Co 

open-hearth; Recovery of waste heat in operation of . 

Dynsen 

open-hearth; Siemens-Martin with coal dust firing. (P) 

Vogt and KJarohhof 

Ore-roasting , (P) Leavitt and Hughes 

for pulverised fuel ; 

(P) Bamhurst, and Fuller Engineering Co. 

(P) Deutsche Babcock und Wilcox Dampfkessel- 

^ . Werke A.-O * 

Refractory liming for metallurgical (P) Hale 


FAOK 

Furnaces — wntinued. 

Regenerative — — : 

(P) Diehl and Wortou , . . . . . . , . . nlOOO 

(P) Edelatahlwerk ROehling A. G., and Ziegler . . i*960 

(P) Ridge b82, B584* 

Regenerative gas metallurgical . (P) Siemens . . . . n429 

Regenerative for gas production and the like. (P) Dobson, 

and Sugden and Co b32<J 

Regeneratlvely heated vertical retort . (p) Van Ackeren, 

Hoppers Co bG62 

Regenerator gas retort . (P) Toogood, and Dempster and 

Sons, Ltd. b209 

Removing carbon and soot In . (P) Loeber . . b««3 

Repairing linings of . (P) Kernohan and Hall b221 

Retort : 

(P) Melntirc u2i>9 

(P) Vickers, Ltd., and Lucas . . . . ii*99 

Retort for low-temperature carbonisation. (P) Mclutlre b704* 

Retorts and (P) Bonnard urtua* 

reverberatory ; Distribution of fuel In . (P) Easter, and 

American Smelting and Refining Co. B3ol 

Roasting . (P) Pike B9U 

Roasting for zinc notation concentrate. Fulton and Read Mold 

Rotary : 

(P) Copp£c et Cle., and Karan . . . . . . . . B932 

(PI Pohrson n3U 

(P) Perkins filoou 

Siemens open-hearth . (P) . . . . . . . . M7 52 

Siemens-Martin ; Regulation of gas producers and . Bullc B424 

Smelting . (P) Jones . . . . . . . . . . . . B388 

Structure and method of operating heuting . (P) Kernohan 

and others B870* 

Structure and operation of open-hearth and other regenerative 

. (P) Kernohan and others .. .. .. .. 1*338 

tunnel-; Direct-fired for fixation of nitrogen. (V) Von 

Bichowsky U78S 

Tunnel for metallurgical me. (P) Soc. Anon. Cockerill 1*221 

Utilisation of waste gases from . (P) Haller and McI.aron B237 

Vertical retort . (P) Van Ackeren, and Koppers Co. . . »702 

Fusalu ; Analyses of . Beet 1*973 

Fuse cords ; Manufacture of slow or rapid burning . (P) Fried- 
rich B2U2* 

Fusel-oil ; Formation of and influence of higher alcohols on 

quality of beer. Mnmmo BG87 

High-boiliug residue from molasses as a source of eapric acid. 

Marvel and Hager b438 

Ihirlfieation of . (P) Willkie, and U.S, Industrial Alcohol 

<‘o. B, r > 70 


G 


G-acbl. See 2.6.8-Naphtholdisulphonic acid; 

Gadolinite ; Separation of yttrium from other elements of . 

Kolia and others B979 

Galactose ; Application of biochemical method of characterising 

to study of composition of pectins. Char])entler . . . . B27 

Fermentation of by Saccfiaromyceit cermixia'. Hbhngen and 

Coolhaas . . . . . . . . . . . . . . . . 1*992 

Galactose-sulphuric acid. Akamatsu B27 

Galbanuui oil. under Oils, Essential. 

(Jalega oflitinalu ; Galuteolln, a new glueOside from . Barger and 

White Ml 97 

Galegine. Spilth uud Prokopp . . . . . . . . . . 1*399 

Constitution of . Tanret 1*442 

Gallium: Extraction of germanium and Horn germauito. 

Thomas and Pugh . . . . . . . . . . . . B560 

Galuteolln ; a new glucoside from Galrya officiiwlis. Barger and 

White ’ Bl97 

Galvanised iron or steel ; Manufacture of . (P) Lysaght, Ltd., 

and Lysaght 1*20 

iron ; Thickness of zinc eoatlug on . Buhllk . . . . BlClG 

Galvanising hatha ; Heating . fP) Turnbull .. .. 1*837 * 

baths ; Preventing formation of hard zinc in . (P) Borne* 

mann and ot hers . . . . . . . . . . . . B20 

electro- : Apparatus for . (P) Kirschner b340* 

Iron. (P) Herman 1*221 

iron or steel wire and other articles. (P) Herman .. .. B47G* 

New method of . Bablik . . . . . . . . . 1*299 

Gambler; Differentiation of Indian cutch and cube . Biggs 1*758 

Garbage and the like; Apparatus for treating . (P) Overton B534 

Gas absorption towers ; Extension of theory of . Van Andcl B321 

Adsorption apparatus for determination of organlo vapours in 

. Kattwinkol B54G 

analysis; Absorption pipette for . Saunders .. .. Blltl 

-analysis apparatus : 

(P) Cooper and Sislcr B80 

(P) UchUng B358 

-analysis apparatus ; Bone-Wheeler . Griee and Payman b771 

-analysis burette. Moldenhauer b734 

analysis ; Influence of dissociation of copper, oxide in -. 

Bunte and Wunsch b582 

-analysis methods ; Exact for analysis of gaseous fuels. 

Ott B932 

analysis ; New method of . Determination of hydrogen 

in electrolytic oxygen. Geberth B204 

analyiia ; New method of micro- . Reeve . . B928 

Apparatus for distilling from non-coking bituminous 

materials at low temperatures. (P) Koppers . . B4 
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Fuel — continued. 

liquid; Burning . (P) Norton and Hobbs .. .. B975* 

liquid : Manufacture of — : 

(P) Black B210 

(P) Butler B503 

(P) Byrnes b210 

(P) Charbonnean . . ®2io 

(P) Pollen and Hostettlcr ®1005 

(P) Plauaon’s Forschungsinstltut - . • ■ B005 

liquid ; Manufacture of compound . (P) Clement, 

and Kent County Oil Corp. • • B85 

Low-temperature distillation of . (P) Merz and McLellan, 

and Weeks 

Manufacture of artificial . (P) Piers and others . . Bo8/ 

Manufacture of carbonlsod ; 0 

(P) Strafford and Pick ; 

(P) Sutcliffe • • •• b62j 

Manufacture of coked, semi-cokcd, or fused . (1) Trent, 

and Trent. Process Corp • 

Manufacture of useful products from . (P) THuselmann no+8 

powdered ; Burners for . (P) Briglitmore .. •• B8 * 8 

powdered ; Combustion of . (P) Wood . . • • • • 1,411 

powdered ; Combustion of alone or together with liquid 

or gaseous fuel in furnaces, kilns, and the like. (P) 

Procter . . . . • • • • • • • • ■ ■ B * >8 ‘ 

powdered; Firing with (P) Wood . • • •• b411* 

powdered ; Furnaces burning . ( P) Entreprises Simon 

Carves, and Soc. Anon, pour PUtlllsation des Com- 

bustibles •• a •• •: Bl0 ' J 

pulverised; Apparatus for burning . (1) Smith, and 

Wellman Smith Owen Engineering Corp. • • •• 1,818 

pulverised; Furnaco for — ■ — . (P) Barnliurst, and duller 

Engineering Co. .. .. • • •■ ■■ 

pulverised; Furnaces for burning -. (?) Deutsche 

Babcock u. Wilcox Dainpfkesael-Werke A.-G. . . • • 1,40 

pulverised ; Production of from sodu pulp black liquor. 

(P) Plurnstead, and Jessup and Moore Paper Co. .. B<4U 

pulverised; Use of for steam ralsiug. Coates .. .. 16 It 

pulverised; Water -cooled furnaces for burning . (1) w 

Goodrich and others • .. • * Bi>84 

pulverisers: Solid . (P) Soc. Anon, pour Utilisation 

des Combustibles . . . . . . • • • • • • IU,8G 

pulverulent ; Preparation of for tlio purpose of con- 

verting their ashes Into hydraulic cement. (P) Bouchaud- 

Praceiq , •• •• ■■ B ' 02 

Purifying ground by agglomeration in a bath of water 

mixed with oil. (P) Soc. de Rcehcrches et do Perfec- 

tionnements Industrlels • • • • B “ 1)8 

Tteooverlng from residues. (P) Ullrich and otm rs .. BlOOb* 

residues ; Manufacture of cement or cement mortars from 

. (P) Gacrtner . . . . . . • • • • • • B9H3 

Solidified liquid . (P) K'ranicli, and Sternau and Co . . B</9 

Solidified oil . (P) Illemann •• »85 

Treatment of . (P) Electrical Improvements, Ltd., 

and Merz b2 | 4 

Utilisation of . (P) Braude* .. .. . . ■ • B45 

Fuel Research Board ; Report of for years 1922 and 1923. 

Production of air -dried peat . . . . . . • • BL84 

Fuels; Composition of gases evolved on heating solid . 

Lcboftu . . . • ■ • • • • • • • • • B? 8 ** 

Content of combined water in solid . Kreulen . . . . B408 

Determination of moisture, ash, and volatile matter in solid 

. Goutal . . . . • • • ♦ • • • • B * r,4S 

Determination of volatile constituents In solid : 

De Waard B896 

Kreulen .. .. •• •• •• 1181 * 

Distillation, degasiflcatlon, or gasification of solid . 

(P) Hellmaun . . . . . . • • • • • • B548 

for internal-combustion engines. (P) Midgiey, jun., and 

General Motors Research Corn. .. .. .. .. BlG;» 

liquid ; Calorific value of . Morpurgo ®28. r > 

liquid ; Cracking . (P) llelfensteln B;>03 

liquid ■ Preparation of — — - from vegetable oils. Gallo and 

Corelli.. , B4. r »8 

liquid : Production of containing alcohol. (P) Ixmette B8;> 

liquid U S. Govenirnent specification for and methods 

of testing . . . . . . ■ • • • • B6G0 

Maximum temperatures and pressures attainable in com- 
bustion of gaseous and liquid . Goodenough and 

Felbeck .. .. .. •• f • B817 

Motor . See under Motor. 

Fugutoxin Ishiwara . . . . . . . . . . - • B887 

Fuller « earth See under Earth. 

Fulling agents capable of dissolving fats ; .Manufacture of . 

(Pf Gips B62 

textile materials. (P) Meister, Lucius, u. Briining . . . . B90 

Fume absorber for the laboratory. Patterson . . . . . . 282T 

Collection of metallurgical ■ (P) Doremus and Gros- 

venor . . . . . . . . . . . . . - B079 

Fumes resulting from chemical reactions ; Size of the particles 

of . Rcmy B807 

Fuming liquids ; Apparatus for analysis of . Bosshard . . b376 

Fungi : Thread . See Hyphomycetes. 

Vitamin oontent of various edible . Hara .. b30 

Fungicidal action of soap solutions. Schmidt b765 

products ; Manufacture of . (P) Koholyt A.-O. . . n84f> 

Fungicides : 

(P) Bayer und Co n534 

(P) Meister, Lucius, u. Briining .. B804, BH45 

Fur ; Carroting . (P) Parks b938 

dermatitis due to faulty dyeing. Parsons B864 

Radioactive . (P) TappareUi B481 


PAGE 

Furfural; Colorimetric determination of . Youngburg 

and ^derivatives*;* Reduction of — — with platinum oxide 

as catalyst. Kaufmann and Adams .. «. Blw 

Design of column stlUs for distilling mixtures of water and ^ 

Determination 1 ^!! 8 — —*• Pervler'and Gortner .. .. Bfi8 

as lacquer ooatlng solvent. Gardner .. ** B7 • 

from maize cobs; Eoonomio aspect of production of . 

Mains and La Forge .. .. • • . ■ • •• 5440 

from pentosans in wood cellulose; Determination of - 

Powell and Whittaker . . . • • •• •• *», b87S 

Production of a disinfectant containing . (P) Asoh- 

kenasi . . . . . . . . . • • • • B4wi 

Production of —— from malzo cobs and oat hulls. La ^ 

Production of — ■ — from vegetable materials containing 

pentosans. (P) La Forge and others B7U 

Furnace atmosphere indicator. (P) Hill . • • • • • * • 9Q , 

linings and the like. (P)Loke .. ** ** B £J2 

linings • Manufacture of basic . (P) Hpdson . . . . B748 

linings ; Refractory blocks for . (P) Thornton and 

operations"; 0 ContluVtlng — . (P) Skinner B380- 

rUrn " C “ : (P, Beams .. .... T HI? 

IP) Harrison, and Drying Systems, Inc B657 

(P) Tanler . •• •• •* •• •• Biuuu 

for nnucallna and tempering . (P) Speck nnd Kennedy . . BBS1* 

Annriiar* muffle (T-) Woodall, Dnckham nnd Jones 

( 1920 ), Ltd., and Duckhnm . . • • •• •• •• B4 ^ 3 

Apparatus for controlling flow of ore through roasting . 

(P) Sdhnlein, and Allis-Chalmcrs Manuf. Co. . • •• B662 

Apparatus for discharging rotary tube . (P) Chem. 

Fabr. Grlesheim-Klektron .. .. •• •• 

for ashing food and excreta in porcelain crucibles. Martin . . B539 

Attaining high temperatures of combustion in burning fuel 

iu brick -• (P) Helblg . . B382 

for bagasse and liquid fuel. (P) Alraagro *M 

blast-; Construction of — — . (I)Klrbv •• •• •• B138 

Blast of cupola- and blast . Gottsclmlk, and Reinshagen 

blast- ^Effect of combustibility of coke on stock descent in 

_L . Royster and Josepii . . B4 i9 

blast- ; Fixation of nitrogen as cyanide in — — . Franchot . . B376 

blast- * Formation of metallic obstructions in . Bogitch B470 

blast-! Gruner index of - — • blown with oxygen-enriched 

air pcrclaye . . . . • • • • • • • • Biao 

blast- ; * Means for facilitating reactions in . (P) Des- 

cliamns . . • • * • * • • • B007 

Blast for metallurgical — (?) Van Miys, aud Air Reduc- 

t/ion (^o •• . • •• •• • * •• •* JJooO 

blast- ; Method of operating . (P) Coffin and McCauley U562 

blast- ; Method of operating and similar furnaces. (P) 

Kirby . . . . . . . . • • . . • • B950 

blast- ; Reducing coke consumption in . (P) Thomas . . b752 

blast- ; Smelting in - — . (?) Cavers B950 

blast-; Tuyeres of . (P) Beaton ■■ •• B&62 

blast- ; Use of air more or less enriched with oxygen in . 

Selgle . . .. . • •• •« » ■ ■ ■ B599 

for burning coal dust, powdered fuel, and the like. IP) Bclavome B40 
burning powdered solid fuels. (?) Entrcprtses Simon Carves, 

and Soc Anon, iiour? Utilisation des Combustibles .. .. B163 

Calcining . (?) Hnlts, and Mathieson Alkali Works .. B890 

Carbonising . (P) Bcrthelon . . .. . . . . B&* 

tk)al dust and air supplies in Siemens-Martin aud like . 

(P) Feilncr und Ziegler B951* 

Combustion of fuel in . (P) J>e Connick .. . . .. B93*2 

Combustion of powdered and fluid fuel in . (P) Procter Bf>87 

Considerations affecting the thermal balance of . Linguet B39 

Construction of, and method of operating reverberatory heating 

. (P) Deuley B40 

Crucible and like . (P) Teisen ,. .. .. .. B718* 

Cupola . See under Cupola. 

for determination of fusing point of coal ash. Kaplan . . . . B775 

Device for promoting combustion of carbon monoxide in : 

(P) Craig • • Bl63 

(?) Craig, and Carbon Monoxide Burner Co Bltt3 

for dry distillation of waste cellulose liquors and similar masses. 

(?) Rinmun and others .. .. .. .. .. B374* 

Electric : 

(?) Baily B876 

<V) Bennett, and Scovlll Manuf. Co. . , . . . . B718 

(?) Beyer B718 

(P) Cad well, and Electric Railway Improvement Co. B563 

(?) Callaghan and Cihleln .. .. .. .. Bf>24 

(?) Clifford, and Srovill Manuf. Co . . B638 

(?) Colby, and Metropolitan-^ Vickers Klcctrioal Co. B&63 

(?) Coli)y, and Westinghouse Electric and Manuf. Co. Bf>24 

(P) Collins, and General Electric Co B001 

(P) Railing B9f>l 

(P) I^onarz .. .. B718 

(?) Tagliaferri Bl82 

(?) Weaver, and Weaver Co B fl3 ^ 

(P) Westinghouse Electric and Manuf. Co. .. B890*, B680 

(?) Wild and Barfield .. .. B 203 

Electric annealing, hardening, and smelting . (P) Corodl 

electric; Apparatus for treating . (P) Bulley .. .. U3 (, l 

Electric arc . (?) Hadaway, jun .. .. B" 05 

Electric arc for burning porcelain, refractory material* etc. 

(P) Slemens-Schuckcrtwerke Ges - •• B*"f, 

electric arc; Covers for . (P) Fox .. b30« 

electric blast- ; Gas economy of , Durrsr . . «. . • W'l 

Electric for calcining limestone, (P) JCwarbeck .. *• 1,&57 
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retort settings and the like ; Apparatus for feeding fuel Into 

furnaces of . (P) Williams b85* 

retorts. (P) Wood B704* 

retorts ; Coke gas producers for heating . Terres and 

Schlerenbeck B585 

retorts ; Discharging doors for vertical and for other 

services. (P) Dixon, and West's Gas Improvement Co. B327* 

retorts; Refractories for , with special reference to 

silica. Emery B674 

scrubbers ; Producer for automobiles. (P) B&mber . . B819 

scrubbers and washers ; Rotary . (P) Gas Light and 

Coke Co., and Koden B326 

scrubbing towers ; Design and operation of . I)ranc 320T, B971 

semi-water- ; Apparatus for production of . (P) Fajolo B825 

Separation of sulphur from coal . (P) Badisehe Aniiln- 

und 8oda-Fabrlk , , b819 

from straw ; Experimental production of . Roethc . . B120 

washers : 

(P) Firth, Blakeley, Sons and Co., and Wright . . b819 

(P) Walter Bf>88 

washers for removal of tar. (P) King Bf>02 

washing bottle ; Spiral . Milligan B8f>0 

water- ; Apparatus for generation of . (P) Cerasoll . . b023 

water- ; Controlling or operating apparatus for production of 

. (P) Gartley and Evans . . . . . . . . Bf>01 

water- ; Critical Btudy of published results of tests of plant 

for manufacture of . Travers 355T 

water- ; Efficiencies in use of bituminous coking coal for pro- 
duction of . Odell b284 

water- ; Equilibrium constants in the formation of . East- 
man and Evans H4r>0 

water-; Manufacture of . (P) Evans u. r ,01 

water- ; Manufacture of carburetted : 

(P) Evans and others B664, BOGO* 

(P) Holden and others B933 

(P) Smith and Welsscr b933 

water* ; Means for controlling or operating apparatus for manu- 
facture of . (P) Gartley and Evans B819 

water- ; Method of introducing a steam jet to the fuel bed of an 

apparatus for production of . (P) Hang, and U.G.I. 

Contracting Co. b025 

water- ; Plants for manufacture of . (P) Klrke . . . . b305 

water- ; Production of hydrogen from by absorption of 

carbon monoxide by cuprous sulphate in presence of sul- 
phuric add. Damiens B071 

water- ; Production of methane from . (P) Badisehe Anllin 

und Soda Fabrlk bs:>9 

water- ; Production of " synthol " by synthesis from . 

Fischer and Tropsch ulOOl 

water- ; Sclf-stcamlng plant for manufacture of blue . (P) 

Rushy, and United Gas Improvement Co B286 

works ; Distillation of ammoniacal liquors, tars, oils, and other 

liquids obtained In . (P) Cabricr n389 

Gaseous fuel. (1*) Harris, and Carbo-Oxygen Co B819, B810 

fuel ; Manufacture of . (P) Rose, and Carbo-Oxygen Co. B778 

fuels ; Exact gaa-analytleal methods for anuiysls of — ~. Ott B932 

mixture ; Relatiou between diffusion of a and Its pressure. 

Wussow B281 

mixtures ; Apparatus for analysing : 

(P) Rodhe, and Svcnska Aktlebolaget Mono . , . . B540* 

(P) Siemens und Halske A.-G. B454 

mixtures ; Apparatus for continuous analysis of . (P) 

Union Apparatebaugcs. .. B8I4 

mixtures , Apparatus for determining the volumetric proportion 

of a gas or gases in . (P) Woodroffe. and Scott, Ltd. B582 

mixtures ; Apparatus for separating and liquefying . (P) 

Mewes BlOOO 

mixtures ; Detecting or estimating and recording combustible 

constituents In . fP) Uehling b772* 

mixtures ; Determination of organic vapours in by means 

of active charcoal. Ilerl and Wachendorff B546 

mixtures ; Generation of higlily combustible . (P) Howard 1)549 

mixtures ; Precipitation of constituents of by cooling. 

(P) Soc. l’Azote Francals d17 

mixtures; Production of explosive or combustible . (P) 

Lamplough and Lam plough nlOU4 

mixtures rich in metliaue or ethylene ; Preparation of . 

(P) Bayer und Co B502 

mixtures ; Separating constituents of . (P) Van Nuys, 

and Air Reduction Co. B698 

mixtures ; Separation of : 

<P) L'Alr Llquldo 1*712 

Shepherd ana Porter B43 

products from pyrogenic decomposition of definite compounds ; 

Thermal fractionation of . Lebeau B700 

reactions ; Ionisation produced in certain — — . Brewer . . b907 

Cast's ; Absorbing and carrying out catalytic reactions. (P) 

Melster, Lucius, und Priming B698 

Absorbing in liquids. (P) Wolf B737 

Apparatus for absorbing by means of charcoal. (P) Meister, 

Lucius, und Briinlng B237 

Apparatus for cleaning or cooling , or otherwise treating 

them with liquids. (P) Aurlg and Bnlcklraeyer . . . . B117 

Apparatus for detecting the presence of chemically rcactlvo 

in the air, (P) Gebr. Himmelsbaeh b379 

Apparatus for determining speclflo gravity of . (P) Licso . . B696 

Apparatus for dissolving . (P) Aquaxone Corp B321 

Apparatus for diving . Jackson B280 

Apparatus for effecting intimate contact of liquids and . 

(?) Wright, and Meldrums, Ltd • • B40 

Apparatus for electrical precipitation of suspended particles 
from ; 

(P) Metallbank u. Metallurgische Ges. . . B773 

(P) Welch, and International Precipitation Co. . . B239 
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Gases — continued. 

Apparatus for electrical purification of ; 

(P) Klrchhoff und Co B4, B9S0 

(P) Thein b816 

Apparatus for electrical purification of — j-, especially for 
separation of hot components. (P) Slemens-Schuckert- 

werke Ges B406 

Apparatus for electrical treatment of . (P) Schmidt, and 

International Precipitation Co B119 

Apparatus for filtering dust-laden . (P) Thomson and 

Nisbet B622 


Apparatus for formation and separation of solids from by 

heat interchange. (P) Field b787* 

Apparatus for Identifying . Durand B9ft8 

Apparatus for liquefying and separating . (P) Kautny . . u773 

Apparatus for precipitating suspended particles from by 

means of a rotating olectric field. (P) Gelsenkirchener 

llergwerks A.-G. B498 

Apparatus for producing a counter-current action between 

liquids and large quantities of . (P) Metan Ges. . . B283 

Apparatus for purifying : 

(P) Sperr, jun., and Koppors Co. B164 

(P) Wadsworth B3G6 

Apparatus for purifying by electrochemical means. (P) 

Noizc B405 

Apparatus for reaction between vapours or and liquids. 

(P) Permutit A.-G., and Schiller . . D406 

Apparatus for removing from liquids. (P) Signal Ges. .. ulOO* 

Apparatus for separating from a mixture. (P) Hertz, and 

N. V. Phillips* Glocllampenfabr B622* 

Apparatus for separating und recovering . ( P) Bamebey . . B855 

Apparatus for separating tar from — — . (P) Bradley, and 

Research Oorp. B9 

Apparatus for treating . (P) Bamebey . . . . . . B855 

Apparatus for treating liquids with . (P) Palmer . . . . B81G 

Apparatus for treating liquids or solids with . (P) Sleek, 

jun., and Sieck and Dmcker, Inc. . . . . . . . . 1)3 

Apparatus for treatment of in the electric arc. (P) Rankin b639 

burner- ; Purification of . (P) Krafft BR68 

Cleaning . (P) Metallbank und Metallurgische Ges. B605 

from combustion ; Non-explosive mass supplying high-teusloned 

. (P) Kochmann B503* 


Continuous removal of sulphur compounds from . (P) 

Badisehe Anllin u. Soda Fabr. B778 

corrosive ; Purification of . (P) Curme, jun., and others . . U57 

Desulphurising . (P) Badisehe Anllin und Soda Fabrlk ul004, 1)1004 

Determination of calorific value of by Hempel’a method. 

Foerster and Griinert B120 

Determination of density of . Pollitzer 1)694 

dissolved in liquid ; Porous mass for use as an absorbent for . 

(P) Plntsch A.-G 1)819 

distillation ; Production of ammonium chloride from hot 

ammoniacal . (P) Christensen 1*975 

Electrkal precipitation of suspended particles from : 

(P) Metallbank u. Metallurgische Ges. . . B405, 1)622 

(P) Schmidt, and International Precipitation Co. . . B930 

(P) Weiskopf, and International Precipitation Co. . . B622 

(P) Wolcott, and International Precipitation Co. B160 

Electrical purification of : 

(P) Elektrischc Gasreinigungs-Gcs., and Rohmann 

B282, b283 

(P) Gclscnkirchencr Bergwerks-A.-G b«9N 

(P) North and Loosli B400 

employed in continuous processes, especially in distillation of 

coal ; Heating of . (P) Lcngersdorff u. Co. . . B409 

evolved on heating .solid fuels ; Composition of . Lebeau . . 1)583 

flue- ; Apparatus for analysing . (P) Siemens und 

Halske A.-G D454 

flue- ; Determination of carbon monoxide and carbon dioxide 

in . (P) Siemens und Halske A.-G 1)320 

flue- ; Removing dust, sand, soot, and other foreign bodies from 

. (V) Weller B36« 

Forced convection of heat In . Rice B541 

furnace- ; Analysis of . (P) Alsberg and Ralph . . . . 1)496 

Ignition of by a boated surface. Mason ana Wheeler . . 1)897 

Ignition of by the Impulslvo electrical discharge. Wheeler B897 

or the like ; Separating . (P) Mazza. and A. F. Syndicate . . B855* 

liquefied ; Devices for regulating evaporation of . (P) 

Kautny B621 

Liqutfying . (P) Jewell, and Chlorine Products Co. . . B909 

and liquids ; Apparatus for accomplishing physical and chemical 

reactions between . (P) Boulogne and MeJllassoux . . B88 

and liquids ; Apparatus for bringing into intimate contact. 

(P) Holmes and Co., and others BUS 

and liquids ; Apparatus for effecting Intimate contact of . 

(P) Lloyd and others .. .. .. .. .. .. B159 

and liquids ; Apparatus for producing interaction between . 

(P) Marshall, and Koppers Co B203 

and liquids ; Apparatus for producing intimate mixture between 

. (P) Bayer und Co B81, B456 

and liquids ; Device for effecting contact between . (P) 

Atkins and others B774 

from low-temperature carbonisation ; Analysis of . Diet* 

and others B207 

Metallurgical apparatus for treating liquids with . (P) 

Greens wait Bl8l 

Method for studying rapid absorption of by liquids. 

Ledlg and Weaver , . . . B359 

Oxidising . (P) Hechenblelkner, and Southern Electro- 
chemical Co. B672 

Performing catalytic reactions between . (P Wolfes, and 

Merck Chero. Fabr B238 

Production of oompressed by electrolysis u ; » pressure. 

(P) Badisehe Anllin u. Soda Fabr B718 
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Gases — continued. 

Purification of - — from hydrogen sulphide eto. 

(P) Ramsburg, and Koppen Co. B327* 

(P) Shaw, and Koppers Co B160* 

Purifying : 

(P) Bird, and Koppers Co B459 

(P) Koppers Co B165, B409 

(P)Kratft B773 

Purifying and sterilising . (P) Sauer „ B995 

Rapid admixture of hot combustible with air. Cray and 

Garner B280 

Recovering constituents of mixtures of by adsorption. 

(P) Loren* B930 

Recovering valuable products from waste . (P) Nordstrom nl3 

Recovery of waste . (P) Richter, and Brown Co. . . hi 3 

Removal of dust and molsturo from . (P) Schmles, and 

Deutsche Luftfllter-Baugcs B655 

Removal of sulphur compounds from free from ammonia. 

(P) Bayer unci Co • • B820 

Removing dust precipitated electrically from . (P) Them .. H818 

Removing hydrogen sulphide from . (P) Koppers Co. .. nl84 

Removing hydrogen sulphide and other impurities from . 

(P) Sperr, Jun., and Koppers Co. B164 

(P) Sperr, jun., and others B164 

Removing hydrogen sulphide and other noxious constituents 

from . (P) Itamsburg, and Koppers Co U549 

Separating -. (?) Lewis and others B621 

Separating constituents of mixtures of vapours and . (P) 

Mctoter, Lucius, und Br lining. . .. B1G7, B157 

Separating constituents of and utilising them in performing 

work and supporting combustion. (P) Mewes and Mowcs . . B021 

Separating gases from, or dissolving In liquids. (P) Frnisse B40 

Separating from a mixture. (P) Hertz, and N. V. Philips’ 

Ulooilamponfabr. B30O* 

Separating mixtures of by means of charcoal. (P) Meister, 

Lucius, und Brllning D322 

Separation of dust, smoke, and the like from . (P) 

Nordstrom B057 

Separation of organic — — from air etc. (P) Bayer und Co. , . B622 

Separation of substances capable of adsorption, <*.</., sulphur, 

from . (P) Badlsche Anllin* und Soda-Fabrlk . . . . B819 

Separation of vapour or vapour and liquid from non-condensable 

. (P) Emmet, and British Thomson- Houston Co. .. B810* 

Special case of filtration of suspended particles from . Doslos B455 

Supersaturation of in water and certain organic liquids. 

Motsch b815 

Thermal conductivity method for analysis of . Palmer 

and Weaver B620 

Treatment of articles or material with > — . (?) Peachey 

Process Co., and others . . . . . . B757 

Utilisation of waste from fumaoes. (?) Haller and McLaren B237 

Gasifying bituminous fuel. (P) Brdsig b122 

carbonaceous material. (?) Wcbert B325 

combustible materials. (P) Pchrson . . . . b859 

fuels. (P) I>avles B501 

heavy combustibles for Internal-combustion engines furnaces, 

or the like ; Atomising and . (?) Chilowsky . . B4« 

of solid fuels ; Complete - — . (?) Andrews BH 


Gelatin — continued, 

from hide and bone ; Isoelectric point of . Gerngross and 

Bach .. 

Influence of the treatment of the precursors on the character of 

. Knaggs and Schryver b9o5 

Isoelectric point of at 40*. Hitchcock B629 

and the like ; Cooling and drying . (P) Hoffmans . . B482 

Manufacture of . (P) Pansky b956 

Manufacture of emulsion . (P) Kraus »78 

manufacture ; Method of hydrolysis In . (P) Lloyd . . B841 

Manufacture of suitable for photographio emulsions. (P) 

Elektro-Osmose A.-G B05o 

Manufacture of thin sheets of . (P) McQultty, and Nelson, 

Dale and Co B919 

New method of drying — — . Stadllnger . . . . . . B684 

Non-amlno nitrogen of . Knaggs and Schryver . . . . B956 

Osmotic pressure of in solutions of sodium salicylate. 

Horne . . . . . . . . . . . . . . . . B950 

Peptlsatlon of by mixed liquids. Mardles . . . . B344 

Points of minimum swelling of ash-free . Wilson and Kern B142 

Purification of . (P) Kdln-Rottwcil A.-G. . . . . B759 

Purification of by flocculation in an electric field. Knaggs 

and Schryver . . . . . . . . B955 

purified by flocculation in an electric field ; Properties of . 

Manning B955 

Reactions of in tanning. Moeller . . . . . . B304 

Relation between hydrolytic degradation, viscosity, Jolly- 

strongth, and adhesive power of . Gerngross . . B142 

Separation of products of hydrolysis of by tho carbamate 

method. Kingston ana Schryver . . B955 

sol ; Dehydration of by tannic acid, orystalllne tannins, and 

simpler phenols. De Jong . . . . . . . . . . B225 

sols ; Density and hydration of . Svedberg and Stein . . b20 

solutions; Conductivity titration of with acids. Hitchcock b60 

solutions ; Surface tension of . Davis and others . . . . B398 

Titration curve of . Atkin and Douglas . . . . B084 

Unresolved factors in determination of Jelly strength of . 

Sheppard and Sweet . . . . . . B044 

Use of in glaze application. Gerber . . B713 

Value of os an adhesive. Horst . . . . . . B529 

Gelatin-sulphuric add. Hatano B344 

Gelfttluisatiou ; Kinetics of — — and its general significance. Rieger b 881 
Gels ; Continuously-acting washing apparatus for purification of 

colloidal . Do Jong b2 

Manufacture of -. (P) Silica Gel t'orp., and Patrick . . B379 

Gems ; Preparation of synthetic : 

(P) Ruff B747 

(P) Schlumberger . . . . . . . . U407, nf>90 

Genge. See Astralagua siuicue. 

Gentian Violet. See under Trlphenylmcthane dyestuffs. 

Gentiobloso ; Identity of with amygdalln-biose. Haworth 

and Wylam BlPO 

Gcranlol ; Oxidation of in stages. Kotz ami Steche . . . . b578 

Germanium ; Extraction of gallium and from gcrinanite. 

Thomas and Pugh . . . . . . Bi>0O 

in smlthsonite and mine waters. Mtiller B030 


Gasoline ; Apparatus for cracking hydrocarbons and recovering 


. (?) Kotzebue and Bowman . . . . b360 

Centrifugal process of recovering from natural gas. (?) 

Turner . . . . BlOOa 

Iodine value of cracked . Miskln . . . . B701 

from natural gas ; Composition of . Anderson and Ersklna B303 

from natural gas ; Treatment of and manufacture of gas 

therefrom. (?) Kerr B327 

Purification of cracked . (P) Patrick and others . . . . B1005 

Recovery of : 

(P) Brink hi 24 

(?) Uosraer B1000, U1006 

(P) Loomis, and Standard Development Co. . . B020 

(P) Van Warreu 1)300 

Recovery of from heavy hydrocarlnms. (?) Black . . B1006 

Sodium plumbite or " doctor ” test of Brooks . . u624 

Solubility of in water. Milligan . . . . B818 

Vanour pressure of . Rhodes and McConnell . . . . B120 

Volatile yellow colouring matter in cracked . Brooks and 

Parker B024 

Gatterinann synthesis of liydroxyaldehydes ; Simplification of 

. Adams and Levine . . * •. B199 

Gay Lussac towers ; Acid distributor for . (P) Patten, and 

Davison Chemical Co. b908 

Gelatin; Amphoteric character of and i-s bearing on certain 

electrochemical phenomena. Frolic!) . . . . b948 

Analyses of . Plimmer and Shimamura n529 

ash ; Analysis of . Cattelaiu b606 

Behaviour of on solution in phenols. Herzog and Krahn b044 

Combination of deaminized with hydrochloric add. 

Hitchcock b481 

Determination of inorganic impurities In . Trotman and 

Sutton B044 

Displacement of lsoelectrlo point of by formaldehyde. 

Gerngross and Bach . . . . . . b188 

Dissolution of . Fairbrother b721 

Electro-osmotic purification of . (P) Elektro-Osmose A.-G. d759 

films ; Preparation of . (P) Frit* b967 

Formation of carbon dioxide during breakdown of in the 

autoclave. Ssadikov b188 

Fractionation of bv extraction with alcohol and precipita- 

tion with aluminium hydroxide and btrlum chloride. 

Bakusln B481 

and glue. Bechhold and Neumann . . . . . . , , b769 


Germany ; Importance of a supply of artificial fertilisers, especially 


phospliatlc fertilisers, for . Lemmermaun . . . . d209 

Germicidal products ; Manufacture of . (P) Koholyt A.-G. B845 

values of Australian essential oils (exclusive of eucalyptus oils) 
and their constituents, also of somo synthotlo products. 

Penfold and Grant Bt)23 

Germicides. (P) Akfc.-Ges. ftir Anllin-Fabr. . . . . . . . . b728 

Gland -extracts ; Stable preparations from suitable for Internal 

use. (P) Wiutsuh B812 

substances ; Preparation of for oral administration for 

therapeutic purposes. (P) Norrie and others . . . . b2(M) 


Glands ; Obtaining hormones from internally secreting 
Stern and Batteill 


(P 


Glass ; Action of potassium carlnmato on leud - 
- and apparatus used therein. 


— . Coad- Pryor 
27t, 

(P) T wyman, and 


Annealing 

Hllger, Ltd 

-annealing lehr. (?) Dixon, and Dixon Co 

-annealing lehrs; ?late . (t‘) Dixon Co 

-annealing tunnels or arches. (?) Soc. des Verrerles do Folem 

bray 

Apparatus for drawing sheets trorn a body of molten 

(?) Pilkington Bros., and RaiJtou 

Apparatus for feeding molten . (p) Rankin 

articles ; Heat treatment of . (P) Littleton, Jun., and 

Corning Glass Works .. 

articles ; Skiographic study of . Spencer and Badger 

charges; Feeding of . (?) Owens Bottle Co 

Composition for producing . (P) D' Adrian 

Controlling the temperature of molten glass in manufacture of 
Bhcct — by vertical drawing. (P) Soc. ,Anon. Brevets 
JJourcault. , .. ## ## 

Correlation betwoen crack development’ in gloss whilst con- 
ducting electricity and tho chemical composition of the 
— ~. Schumacher . . ... , . 

Deca^ oUvrlmlGw from the standpoint of liohenotui growths. 

Determination’ of selenium In — Cousen ‘ * 

Devices for hermetically sealing motel to or for ‘scaling 

glass vessels. (P) N. V. Philips* Gioeilampenfnbr. 

Drawing in sheet form. (P) Row&rt 

Effect, of composition on viscosity of . English 

Effects produced by chiUlng Tool and gi ffit n 


B749* 

B748 

n!34 


B713* 

B713* 

1)295* 

D174 

B749* 

B408 


B830 


B909 

B217 


b134 

B698* 


B408 
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Ola**— <mt%HU4d. 

Kleotric&l conductivity of sodium chloride in molten 

Sutton and Silverman ... . . ... B380 

Electrolysis of soda-lime . Evolution of gas and Its relation 

to sorption and conductivity. Rebbeck and Ferguson ... B944 

Feeding charges of molten . <P) Peller, and Hartford- 

Empire Co. ... ~ .. .. B58* 

Feeding molten . (P > Miller B634* 

furnaces; Use of wood in gas producers for heating . 

Saxton B174 

heat-insulating articles ; Manufacture of . (P) Delany . . b982 

-house pots; Glass-pot clays and the manufacture, use, and 

treatment of . Marson B380 

Influence of alumina on properties of . Dlrabloby and 

others .. .. B909 

Influence of tltania on properties of . Sheen and Turner . . B909 

or like containers ; Means for closing or sealing , especially 

adapted for transport of chemicals. (P) Shores ana others b895 

-making apparatus. (P) Smith B748 

-making materials; Production of from silicates. (P) 

Frink B749* 

-making salts ; Production of alumina aud . (P) Frink . . B590 

manufacture ; Devitrification phenomena which occur In , 

Knoblauch n558 

Manufacture of with low coefficient of thermal expansion : 

(P) Kraus B1013 

(P) Locke B1013 

Manufacture of raw plate . (P) Rlechers B295* 

Manufacture of sheet : 

(P) Gclatbarp, and Pittsburgh Plate Glass Co. B58*, 

B408, B468 

(P) Huard B598 

Manufacture of spllnterlcss and reinforced . (P) Cox .. b982 

Means for delivering from a glass furnace. (P) McNlsh. . Bf>98+ 

Means for stirring . (P) Parsons B134* 

Molting . (P> Llbbey Glass Co B74H 

-melting furnaces ; Behaviour of refractories in . Iualey b910 

melting ; New method of . Ferguson . . . . . . b217 

Melting In pots, and furuaco therefor. (P) Troutman aud 

Christie i<9fl 

molts ; Tempering cooling strains in . (P) Schiitz . . b423 

to metal Joint. Bidyurd ... . . b359 

Microscopical Identification of stones In . Itwley. . .. B218 

objects ; Hardened . (P) Schott und Gen. . . . . B423 

Ophthalmic . Montgomery B57 

Physical properties of . Eckert B335 

plates ; Means for pushing through lehrs. (P) Dixon Co. B423* 

pot furnaces. (P) Travers and Clark, Ltd., and others . . Bo 14 

pots ; Effect of various sizes of grog particles on clay . 

Williams . . . . . . . . . . B57 

Process of and mlxturo for making . (P) D’ Adrian . . B423 

Production of colourless In tank furnaces, with special 

reference to use of selenium. Couscn and Turner . . B218 

Production of a continuous strip of . (P) Avery aud others B134* 

refining apparatus used In connexion with incandescence electric 

lamps and other similar apparatus. (P) Vollo .. .. B822 

Regulation of tomperature conditions in a body of molten 

. (P) Danner B911* 

sheets or plates ; Machinery for producing . (P) Chance 

Bros, and Co., and Forster B58* 

sheets ; Tanka for making . (P) Mlchotto . . . . B382 

Surface tension of . Lcerenter B033 

surfaces ; Behaviour of gases In contact with , Bangham 

and Burt B468 

tank ; Devitrification in a lime-flint — Payne . . . . B512 

Thermal endmauee of : 

Stott B072 

Stott and Irvine B072 

Transferring molten glass to casting or rolling table In manu- 
facture of high-grade plate . (P) JUechers and 

Michaelis B398* 

Unbreakable . Berger B422 

U. 9. Government specification for flat for glazing 

purposes B747 

Use of filter-plates made of sintered In the chemical 

laboratory. Hflttig B235 

ware ; Apparatus for annealing : 

(P) Mulholland, and Hartford-Emplro Co B830* 

(P) Oliver and others B034* 

' * Glass-granite " ; Manufacture of . (P) Jcekel, MIJnsson 

& Co B598 

Glasses ; Absorption Bpectra of coloured . Fedotiefl and 

Lebedeff B597 

Coloured . Granger B87Q 

Electrical conductivity and transition points of . 

SchOnborn . . . . . . . . . . . . . . B513 

Electromotive characteristics of , Schiller . . B559 

Hydration of natural and artificial . Schott and Llnck b422 

Manufacture of readily fusible . <P) Patent Treuhand 

Ges. filr EJektrlsche GlUhlampen, and General Electric 

Co B1013 

Method of studying attack of molten upon refractory 

materials. Bose B174 

Opaque and coloured and ceramic glazes of the same 

nature. Granger B218 

Physical properties of silicate and their possible bearing 

on the history of Igneous rocks. Turner B980 

Glauconite : Improving the base-exohanglng properties of . 

<P) 8pencer. and Permntlt Co _ • b®14 

Stabilised for water softening. (P) Nordeli, and Wayne 

Tank and Pump Co. * 886 

ciazes; Apparatus for measuring abrasive hardness of — - 

Scott .. ^ .. .. »514 
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Glazes — continued. 

Aventurlne . Parmelee and Lathrop B075 

Effect of uranium in various tycs of . Mathiasen . . 1*675 

Manufacture of ceramic . (P) Ges. flir Tuff- und Ton- 

TechnUc B830 

obtained on clays with varying contents of silica, alumina, 
and iron oxide ; Influence of different salt-glazing 

temperatures upon the colour and gloBs of . 

Schurecht B673 

Opaque aud coloured glasses and ceramic of the same 

nature. Granger B218 

Porcelain maturing at high temperatures. Twells, Jmj. b57 

produced at different temperatures ; Influence of varying 11 mo 

content iu clays on properties of salt . Schurecht B072 

Production of figured on metals, porcelain, glass, aud the 

like. (P) Traube B749 

Ubc of gelatin In application of . Gerber . . . . B713 

Glazing and decorating ceramic wares. (P) Dressier, und 

American Dressier Tunnel Kilns, Inc. .. .. U335 

pottery, porcelain, earthenware, and other porous mineral 

materials. (P) Potter and others .. .. k58 

Gledilsia triacanthos beans ; Chemical und structural study of . 

Walton H195 

Glovor towers ; Acid distributor for . (P) Patten, and 

Davison Chemical Co. . . . . . . . . . . B908 

Glucinum. See Beryllium. 

Glucokiniu ; Growth of maize seedlings as affected by . 

Eyster and Ellis . . . . . . . . . . . . b382 

Gluconic acid ; Production of by thread fungi. Falek and 

Kapur B049 

/3-Glucosan ; Action of hydrogen peroxide and liypoehlorous add 

on . Craik .. .. .. .. .. .. 173T 

Yiold of from low-pressure distillation of cellulose. 

Venn . . . . . . . . . . . . . . . . B782 

Glucose ; Action of 5N nitric add on Tropscli and 

Schellenberg . . . . . . . . . . . . . . H323 

from a- and /9-glucosides. Colin and Chaudun . . . . B312 

See also Dextrose. 

Glueosidc of llulbus scilhe : Manufacture of the cardiac . (P) 

Chem. Fabr. Sandoz . . . . . . . . B092, B997 

of methyl salicylate present in the fresh bark of lietula knta ; 

True nature of the . Bridel B924 

Glucosldes ; Glucose from o- and /3 . Colin and Chaudun U3J2 

Synthetic nitrophenol . Glaser aud Wal we k .. .. Bfil ! 

Glue ; Breaking strength of and its relation to the water 

content. Neumann . . . . . . . . B143 

; composition; Tannin and vegetable . (P) Birk .. nf«29 

Determination of sizing colloids iu . Kirchhoff . . . . nlO0 

i Electro-osmotic purification of . (P) Elektro-Osxnoso 

A.-G. B7.j9 

i Evaluatbm of . Sauer . . . . . . . . B05 

Examination of liquid . Tressler b91« 

I and gelatin. Bcchhold and Neumann .. .. b759 

i and the like ; Cooling and drying . (P) Hoffmans B482 

or the like ; Preparation of sizing . (P) Leonhardt . . B920 

Manufacture of . (P) Stern .. B842 

Manufacture of and of bone-black. (P) Beyersdorfer, 

aud Zuckerfabr. Frankenthal .. .. .. . . n!02l 

| Manufacture of casein . (P) Dance, and New Zealand 

| Co-operative Dairy Co. .. .. .. .. .. H143* 

J manufacture; Method of hydrolysis in . (P) Lloyd .. B841 

Manufacture of vegetable . (P) Krelsmann . . . . B529 

New method of drying . Stadllnger B0H4 

J Obtaining grease and — - from bones. (P) Lflb . . B529 

Relation between hydrolytic degradation, viscosity, Jelly- 

strength, and adhesive power of . Gerngross .. Bl42 

! from seaweed. Blasweller . . . . . . . . . . B88i 

Standard methods for determining viscosity and Jelly-strength 
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Humidity chart ; Modification of the Grosvenor •. Greenfield 

9t, Blf)7 

Humin formed by acid hydrolysis of proteins. Condensation of 

indole derivatives with aldehydes. Burr and Gortuer . . Bf>74 

Humus ; Behaviour of sols of ferric hydroxide, manganese dioxide, 

and towards carbonate, bicarbonate, and day. 

Ddluft b 595 

Hydnntoln derivatives ; Hypnotic action of . Lumttire and 

Perrin B846 

Hydrangea Thunbergii, Slcb. ; Phyllodulcin, a sweet principle of 

leaves of . Manlwa B729 

Hydrates ; Discontinuity in dehydration of salt . Crowther 

and Coutta . . . . . . b828 

and hydrogels. Hydrated aluminium oxides poor in water. 

Willstatter and Kraut . . . , . . b 2.',4 

and hydrogels. Hydroxides and their hydrates’ in the 
different aluminium hydroxide gels. Willstatter and 
Kraut . . • ^,745 

and hydrogels. Simplest stannic adds. Willstatter arid 

others b907 

Hydrazine derivative of diacetoneglucose ; Prep;, ration of a - - 

(P) Merck ' B 449 

derivatives; Effect of in producing anhydriemia and 

experimental anaunin. Bodansky.. .. B535 

and its derivatives ; Volumetric determination of . 

Kurtenacker and Kubina B y«y 

Manufacture of . (P) Joyner, and Du Pont de Nemours 

and Co. b200* 

Oxidation of , and effect of oxygen on its decomposition 

in alkaline solutions. Cuy and Bray b828 

Oxidation of by permanganate. Kolthotf . . B866 

Reactions of with ferricyanlde in alkaline solution, and 

with bichromate in acid solution. Cuy and Bray B828 

and its suJphonic acids ; Oxidation of . Raschig b786 

Volumetric analysis of by the iodic acid, iodine, bromine, 

and hypochlorous add oxidation methods. Bray and 
Cuy .. .. .. .. .. B491 

Volumetric determination of by the iodine, bromate, 

lodate, and permanganate methods. Kolthoff . . B941 

Hydroaromatic oompounds ; Manufacture of highly chlorinated 

derivatives of — (P) Durand et Hugucnin . . BIO 


pao* 

Hydrobenzoin and its alkylated homologues ; Hypnotic properties 

of . Tlffeneau and Torres . B197 

Hydrocaoutchouc. Pummorer and Koch B798 

Homologues of . Staudlnger and Wldmer . . . . B954 

Hydrocarbon-containing materials ; Apparatus for treating . 

(P) Bowie and Gavin B209 

gases ; Production of acid extract and alcohols from . 

(P) Ellis and others B402 

liquids ; Transforming into liquids of lower boiling 

point. (P) Auld B165 

oils. See Oils, Hydrocarbon. 

from shark livor oils ; Saturated . Toyama . . . . B224 

spirit ; Purification of cracked — — . (P) Jiemfry . . . . B0 

Hydrocarbons ; Action of iodine on . Nellenateyn .. B285 

Action of ozone on , with special reference to production 

of formaldehyde. Action of ozone pn n-liexane. Blair 
and others . . . . . . . . . . . . 287T, B807 

Action of sulphur on . Biolenberg.. .. .. .. B777 

Apparatus for condensing and fractionating •. (P) Owen B821 

Apparatus for converting heavy into lighter hydrocar- 

i bona. (P) Muchl, and Interstate Refineries, Inc. B460, B480 

Apparatus for cracking and recovering gasoline. (P) 

Kotzebue and Bowman . . . . . . . . . . B366 

Apparatus for distilling — . (P) Thompson . . .. .. B84 

aromatic ; Degradation of . (P) Houlehan, and Du Pont 

do Nemours and Co. . . . . . . . . . . BlOfl 

aromatic ; Electrochemical oxidation of . Fichter . . B430 

aromatic ; Interaction of with nitrogen peroxide. Bass 

and Johnson . . . . . . . . . . . • • ■ B312 

i aromatic ; Production of hydrogenated — — and of their 

substitution products. (P) Akt.-Gcs. f Ur Aniliu-Fabr. B">78 

Catalytic decomposition of hexahydro-aromatic and saturated 

aliphatic . Cracking of petroleum. Grignard and 

Stratford .. .. .. ■. •• •• •• B0O1 

Continuous treatment of - — by hydrogenation or distillation 
under pressure. (P) Erddl und Kolile-Verwcrtung A.-G., 
and Debo .. .. •• .. B410 

Continuous vaporisation of mixtures containing . (P) 

“ Metan ” Spolka z. Ograniczoua Odp. . . . . - . B411 

Converting heavy into lower-boiling products. (P) 

Thiele and Cordes . . . . . . . . . • n85 

Converting uusaponiliablo into fatty acids and other 

saponifiable products. (P) “ Kllva ” Ges. .. B102 

Cracking : 

(1») Riddick B026 

(P) Wellman, and Kansas City Gasoline Co. . . B1C6 

Cracking or decomposition of materials containing or yielding 

- (P) Melainid BlOOO 

and their derivatives ; Halogenation of - . (P) Tlzard and 

others . . . . . . . . . . . . B577 

Determination of condensable - in coal gas by solid 
< adsorbents. Green and Maw B600 

Determination of uusaturatod olotlnie, aromatic, and satur- 
ated in petroleum and tar fractions. Dumiila and 

others B857 

Distillation ami depolymerisation of lii[iieflable . (P) 

Seiglc . . . . . . . . . . n4;>0 

Evolution of — - from fuel. (P) Wlsner. and Carboeite Co. b;» 48 
Formation of alcohols and — by catalytic hydrogenation of 
aromatic and aliphatic-aromatic carbonyl compounds. 

Straus and Grind el .. .. .. .. .. .. B925 

Hydrogenating gas for decomposing - . (P) Bergius .. b604 

Manufacture of lower-boiliug from high-boiling hydro- 

carbons : 

(P) McAfee, and Gulf Refining Co H85 

I (P) U.S. Gasoline Manuf. Corp. . . . . B84 

Obtaining valuable from materials of iuferior value, ( P) 

Linn maim . . . . . . B778 

Oxidation of saturated by ozone. Koetseliau and 

Flemming . . . . . . . . . . . . u210 

Oxidation of with special reference to production of 

formaldehyde. Slow oxidation of higher liquid saturated 
hydrocarbons. Wheeler and Blair . . . . b75 

Paraffin . See under Paraffin. 

Preparation of alcohols and aldehydes from . (P) Klop- 

penburg, and N. V. do Bataafsehe Petroleum Maatsclmp- 

?lj B808 

Pressure distillation of heavy - — . (P) Black . . . . BlOOO 

Production of of relatively low boiling point. (P) 

Chemical Research 8ynd. .. . / .. .. b 21U* 

i’u i iff cation of : 

(P) Deiuoulina and Garner .. .. .. .. BOflr, 

(P) Gould, and Barrett Co . . . ’ u328 

Purifying and hydrogenating heavy . ( p> Internationale 

Her gin Co., and Hofs&ss B. r >03 

Purifying light . (P) Smith and others .. . BlOOo 

Pyrogenic decomposition of acyclic — — Gault and others . . B500 
Recovery of -— of low boiling point from gases containing 

them. (P) AlJgem. Vergasungs-Gcs B4U 

Refining ; 

(P) Burke and Burke , B 4io 

}£> J/'t 2 ,, B366, B589 

u (f ) V. L. Oil Processes, Ltd., and others .. ..BlOOO 

reparation of saturated and unsaturated . (p) Lsnher . . B47 

Heparatkm^of^volatilc from gas mixtures. (P) Allgem. 

Treatment of : 

SEJ 5 u , b « s » aad Unlv «rsal Oil Products Co. . . B327 

(P) Egloff Bl CD 

(P) Gartlan and Gooderhara B327 

(P) Von Ditmnr B704* 
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Hydrocarbon*— continued. 

Treatment of liquid : 

(PI Auld and others b 890 

(P) Dunstan .. B& 03 * 

<£ Sf B 469 

(P) Vivian B 327 

Hydrocellulose ; Formation of . Gault and Mukerjl . . n86S 

Hydrochloric acid : decomposition of alkali chlorides with pro- 
duction of . (P) Stiddeutache Disoonto-Ges. . . b 96 

Determination of arsenic in . Mayr . . , . b 865 

Distillation of , (P) Keep and others . . . . . . B 1012 

Kinetics of photosynthesis of . Bcrthoud . . . . b 376 

Manufacture of alkali sulphates and : 

(F) Brandenburg . . u 419 

(P) Weber . . . . . . . . . , , . 3740 

Manufacture of chemically pure . (P) Verein flir Chem. 

und Metall. Produktion D 378 

Manufacture of concentrated . (P) Spiogelmauufaktnr 

Waldhof A.-G. 3942 

Manufacture of direct from chlorine, (p) Rosenstein, 

and Great Western Electro Chemical Co. . . . . b 407 

Manufacture of sodium sulphate and : 

(P) Bayer und Co n 422 * 

(P) Grasselll. and Grasselli Chemical Co u 632 

Preparation of sulphuric add and from sulphuryl 

chloride. McKee and Sails . . . . . . , , n 785 

Purification of . (P) Frischer .. .. .. '/ 3419 

Retorts for distilling . (P) Howard, and Grasselll 

Chemical Co. .. .. .. .. .. b 159 

Transport, storage, and distribution of with an account 

or a complete modern installation. Newitt .. .. 3375 

Vapour pressure of . Duun and Rldeal U 410 

See also Hydrogen chloride. 

o-Hydrocouinarlc acid ; Preparation of halogenated derivatives 

«f . (P) Chom. Werkc Grenzaeh A.-G 3017 ' 

Hydrocyanic acid ; Catalytic production of . (P) lladlsche 

Anllin u. Soda Fabr. .. n8G9 

eontent of sorghum ; Effect of nitrate applications upon 

the . Pinckney 3722 

Converter for preparation of — — . (P) Metzger, and Cali- 
fornia Cyanide Co 3787 

Detection and colorimetric determination of as thio- 
cyanate. Kolthotf 

Effect of addition of oxygen on production of in explosion 

of acutyleno and nitrogen. Garner and Saunders . . ngos 

Effect of when used as a fumigant on provisions. But- 

t on berg aud Weiss 

Generating . (P) Deutsche Gold- und Sllher-Schcidc 1 

M Anstalfc . . . . . . . . . . . . . . 3596 

.Manufacture of : 

(P) Bcindl b 51 1 

(P) Llebknechl, and Roessler and Hasslncher 

Chemical Co b 380 * b033* 

Manufacture of alkali nitrates and . (P) Liebknecht. 

and Roessler and Hasslacher Chemical Co. . . . ’ 3.558 

Production of - — from cyanides. (P) Deutsche Gold- 

und Sllher- Scheideaustalt . . . . . . . . . . 3334 j 

Vapour pressure of . Kara and Shlnozaki . . . , b 252 j 

Wine distillates containing . Itelchard . . . . . . 3725 I 

See alio Hydrogen cyanide. 

Hydroiluoslllclc acid. Jacobson .. .. .. .. .. 353 

Analysis ai d purification of technical . Halla .. . ! 3417 ' 

Method of titrating, and properties of . Jacobson . ! b 827 

Hydrogels and hydrates. Hydrated aluminium oxides poor 

in water. Wlllst&ttor and Kraut . . . . . . . . b 254 

and hydrates. Hydroxides and their hydrates in the different 


Halla .. 
Jacobson 


alumiuium hydroxide gels. Wills Witter and Kraut 


Hydrogen ; Adsorption of by nickel. Terwen . . . . b 83 J» 

Conditions of reaction of with sulphur. Photochemical 

union. Norrish and Rldeal .. .. .. .. 31012 

Contamination of by sulphur and test for very small 

quantities of sulphur. Prandtl 3619 

Determination of In electrolytic oxygen. Geberth .. 3204 

Determination of In producer gas. Nielsen . . . . 3686 

Diffusion of through metals. Doming and Hendricks 3137 

dissolved In platinum ; Condition of . Bcnncwltz and 

GUnther 3868 

Effect of absorption of carbon dioxide upon conductivity 
of sodium hydroxide electrolyte in cells for production 

of oxygen and . nolmboo 36I 

electrode ; Diffusion . Schmid . . . . . . . . 3430 

electrode for use with meat pastes etc. Monlcr-Wllliama . . 3532 

electrodes. ConBidiue 3094 

Electrolyser for producing oxygen and : 

IP) Fauser 3633 

... . , (P) Levin 3138 

Electrolytic manufacture of oxygen and . (P) Scott . . B 257 

or gases rich in hydrogen ; Manufacture of . (P) West 

and othors B 900 * 

-ion concentration of acid solutions ; Determination of 

with the aid of the glass electrode . Von 8tolger . . . . 38 13 

ion concentration ; Changes in produced by growing 

seedling* In acid solution*. Davidson and wherry .. b 484 

-ion concentration ; Colorimetric determination of — — . 

Hind .. .. .. .. .. b 192 

•ion concentration ; Colorimetric determination of by 

the wedge method. KolthofI B 319 

don concentration : Determination of with one-oolour 

indicators in alcoholic solution. Michael!* and Mizutani n734 


Hydrogen — continued. 

-Ion concentration ; Determination of — by a epeefcro- 

phctometric method. Brode 3404 

-Ion concentration ; Determination of Value of ir in electro- 
metric measurements of . SOrouaen and Linder - 

strOm-Lang 

-Ion concentration ; Direct-reading potentiometer for deter- 
mination of . Liebert 3580 

-ion concentration j Inversion of sucrose, and determin a t io n 

of . Duboux 3957 

-ion concentration ; Measurement of with glass electrodos 

Brown ^ 3998 

-ion concentration in milk and other biological liquids ; 

Electrometric determination of . Rice and Rider 3994 

-ion concentration ,* Palladium electrodes for determination 

of . Andrews b.>39 

-ion concentration In soils ; Measurement of by means 

of the quinhydrone electrode. Blilmann .. .. b 482 

-ion concentration ; Spectrophotometrlc determination of 

. Holmes 3453 

-Ion concentration ; Substitution of stable inorganic solutions 
for light-sensitive colour standards usod in the method 

of Michaclis for determination of . Windisch and 

others 3156 

-Ion concentration of tanning liquors ; Use of quinhydrone 

electrode for measuring . Hugonln . . . . . . 31020 

-ion concentration ; Volumetric determination of — — . 

. Hisch 3851 

-ion determinations ; Permanent colorimetric standards for 

(P) Badoilet and others B 998 

Liberation of from carbon compounds. Interaction of 

acetylene, methyl nlcohoi, and formaldohydo with fused 
caustic alkalis. Fry and others . . . . . . . . b 979 

Manufacture of by partial liquefaction of gaseous mix- 
tures, such as coal gas. (P) Claude, and E’Air Liquido B933* 

In organic compounds ; Determination of carbon, nitrogen, 

and . Hesllnga .. .. .. .. 3970 

Photochemical interaction of chlorine and . Chapman 3172 

Preliminary treatment of coal gas or coko-oven gas prior 

to recovery of by liquefaction. (P) 1 / Air Liquids 

_ 3123 , B 80 O 

Preventing occlusion of In metal cathodes. (P) Slepian, 

and Westinghouse Electric aud Manuf. Co B 476 

Production of or of gases rich in hydrogen. (P) West 

and Jacques .. .. .. .. .. .. 3780* 

Production of mixtures of nitrogen and . (P) Hal- 

vorsen, and Norsk lfydro-Klektrlsk Kvaelstofaktiesolskab 3747 * 

Production of from water-gas by absorption of carbon 

monoxide by cuprous sulphate in presence of sulphuric 
acid. Damiens .. .. . . .. .. .. 3671 

Promoting action of palladium on copper in adsorption of 

carbon monoxide and . Hurst and Rldeal .. 3418 

Promoting action of palladium on copper In catalytic com- 
bustion of carbon monoxide and . Hurst and 

Rldeal 3418 

Reversal during adsorption of carbon dioxide and by 

wood charcoal. Lorenz and Wiodbruuck . . . . 3595 

Separation of constituents of gaseous mixtures containing 

. (P) L' Air Liquid c .. .. .. .. . . 3123 

Theory of photochemical interaction of chlorine and . 

Chapman and Chapman .. .. . . .. .. 3172 

value of unsaturuted compounds ; Determination of . 

Griin and llaldcn .. .. .. .. .. 3431 


- by tho aeration 


Hydrogen bromide ; Manufacture of . (P) Kaliforschungs- 

AnstaJt Ges 

Manufacture of from bromine and hydrogen. (P) 

Chem. Werbe Grenzaeh 

Hydrogen chloride ; Manufacture of organic chlorine compounds 

together with . (P) Chem. Fabr. Griesliclm-Elek* 

trou 

Preparation of tubes for gases containing , (P) Zex- 

kowltz . . . . . . .... 

Reaction between nitrides and . Montewarttnt and 

Losuiia 

See aim Hydrochloric acid. 

Hydrogen cynnldo ; Ammonia-carbon-hydrogen cyanide-hydrogen 

equilibrium, and free energy of . Badger . . 

content of ainygdalin ; Determination of by tho aeration 

method, ltoe 

Detection of — — In air above electroplating baths. Koeisch 
and Selffert . . 

Extraction of from coal gas and its dlreot conversion 

into Prussian blue. Delel&ve 

poisoning in Industrial processes. Koeisch and Selffert .. 
See also Hydrocyanic acid. 

Hydrogen peroxide ; Catalytic decomposition of by ferric 

salt*. Bohnson and Robertson 

Concentration of . Erdenbrecher . . 

Concentration of weak solutions of . Brodsky .. 

Determination of ozono in presence of . Bamberger 

and Trautzl . . . . 

Manufacture or concentration of . (P) Baum, and 

Chem. Fabr. WeUscnstelu 

Preparation of from persulphuric add. Brodsky 

Properties of pure . Action of the halogens and halogen 

hydrides. Maass and Hiebert . . 

Relation between stabilisation of solutions of and modi- 

floatlon of surface tension. Llalevicl-Draganeecu 
Relation between time required to effect sterilisation with 

a solution of and Its concentration. Rlobet aud 

L« Ber .. . . M ^ _ .. . 
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Hydrogen peroxide— continued. 

solution ; Catalytic decomposition of by animal char- 
coal Firth and Watson b671 

Thermal decomposition of . Hlnshelwood and Prichard DOS 

Hydrogen sulphide ; Bromomefcrlc determination o t . Man- 

ehot and Oberhauser . . b252 

Condensation of acetylene with In presence of alumina. 

Tschitschibabin and Bagdassarjanz . . b888 

Manufacture of : 

(P) Buchner b943 

<P) Esselmann 

(P) Hall and others 

(P) Koppcrs Co. .. .. . . b173 

Nascent for determination of platinum and copper. 

. Doht B605 

Obtaining sulphur from a gas containing . (P) Bayer 

und Co. . . . . . . . . • • B944* 

Oxidising . (P) Bayer und Co. . . . . . . . . B0O8 

poisoning. Mitchell and Davenport . . . . . . . . B765 

Hydrogen sulphide ; Purification of gases from : 

(P) Bams burg, and Hoppers Co. .. .. .. B327* 

(T) Shaw, and Koppcrs Co B1G0* 

Purifying gases containing . (P) Bayer und Co. . . I* 174* 

Removing from gases : 

(P) Badlschc Anilin und Soda Fabrik . . B1004, B1004 

(P) Koppcrs Co. .. .. .. .. .. 1*164 

(P) Spcrr, Jun., and Koppcrs Co. . . . . . . nl04 

Removing from gases and certain liquids. (P) Sperr, 

- jun., and others .. .. .. .. .. .. B1C4 

Removing and other noxious constituents from gases. 

(P) Ramsburg, and Koppers Co. . . . . . . b549 

Hydrogenated aromatic hydrocarbons and their substitution 

products ; Production of . (P) Akt.-Ges. flir Anllln- 

Fftbr B578 

oils ; Recognition of . Williams and Bolton . . 1*952 

Hydrogenating gas for decomposing hydrocarbons or coal. (P) 

Bergius . . . . . . . . . . . . . . 1*604 

Hydrogenation of aldehydes ; Preparation of primary alcohols 

by catalytic . Carothers and Adams . . . . b73() 

of aromatic and aliphatic-aromatic carbonyl compounds ; 

Formation of alcohols and hydrocarbons by catalytic . 

Straus and Griudcl . . . . . . . . . . . . j*925 

of aromatic compounds with the aid of platinum. Will- 

stutter and Seitz b462 

catalysts : 

(P) Bouvler and others B705 

(P) Van Arsdel, and Brown Co. .. . .. b719 

Catalytic and irreversible reduction. Oonant and Cutter b904 

of certain oils ; Catalytic . Kahlenberg and Pi . . Bl8 l 

of cinnamic acid ; Poisoning of nickel catalyst in . 

Wolff b574 

of ethylene ; Thermal effect of at the surface of finely 

divided nickel. Forest! . . . . . . . . . . b361 

Kinetics of . Lush . . 

Mechanism of using 

Weichself elder 

with a mixture of carbon monoxide and water and with 

molecular hydrogen. Waterman and Kortiandt . . B1002 
of oils : 

(P) Kills 1*224 

(P) Holden, and American Cotton Oil Co. .. .. n:j43* 

of oils and fats : 

(P) Fills nl 02 

(P) Lever Bros., and Thomas . . ul40 

of oils and like substances ; Preparation and revivification 

of metallic catalysts used in . (P) Technical 

Research Works, and Lush . . . . . . B91C 

of oils ; Manufacture of nickel catalyst for . (p) Byers, 

aud Brown Co. . . . . . . . . . . p23 

of oleic acid and commercial oleine with nickel ns catalyst. 

De Roubaix . . . . . . . . . . . . . . n(J03 

of organic compounds with common inetals at the ordinary 

temperature ; Catalytic . Keiber . . . . B270, B276 

of organic materials. (P) Fischer und .Schrader .. .. «84 

of unsaturated compounds. (P) Page . . . . . . n62 

of some unsaturated compounds, especially of oils ; Catalytic 

with nickel, at the ordinary temperature. Tanaka 1*223 

value of unsaturated compounds. Griin aud Halden . . 1*431 

of vegetable oils ; Selective action of nickel catalyst in — 

Richardson and others 


nickel catalyst. 


53t, B952 
Schlenk and 

1*215 


1*564 

1*810 

1*190 


B56 

1*078 


Hydrolecithin ; Preparation of . (P) Riedel A. -G. 

Hydrolysis In an autoclave containing nitrogen Ssadikov 

Hydro-peat. See under Peat. 

Hydrophenols ; Determination of In presence of some organic 

solvents, particularly hydronuphthaleues. Lindner 
and Zickcrmann 

Hydrosulphites; Apparatus for making solutions of . (P) 

Eustis 

Insoluble and stable . Brandt and Muntadas . . 

. Manufacture of . (P) Bayer and Co n95* 

Hydrosulphurous acid ; Production and use of -. (P) Worley B746 

Hydroxides ; Adsorptive power of metal . Von Euler and 

Nilsson .. .. .. .. .. B15 

Determination and separation of soluble carbonates, salts of 

sulphur acids, and and of elementary sulphur. 

J&rvinen - 

Manufacture of alkali . (P) Wipiler 

Manufacture of alkali and of gas. (P)*Reid and Hogan 

Sorptive power of metal fj^invertase. Von Euler and 


Nilsson 

X-ray examination of aged metal — 


Fricke and Wcvcr 


B509 

B256 

1*16 

B609 

B710 


B109 


B907 


B449 


PAG I! 

Hydroxy compounds ; Manufacture of con densa tion 

1 containing sulphur Horn arom»Hc . (P) Muter, 

Lucius, u. Brllnlng Bi5U0 

Hydroxyaldehydes ; Simplification of Gattermann synthesis 
of . Adams and Levine 

Hydroxyalkyl ethers ; Production of derivatives of basic 
(P) Bayer und Co. . . 

Hydroxa mines ; Separation and purification of . (P) 

Bergmann 

Hydroxyanthraquinones ; Action of thionyl chloride on . 

Green . . . . . . • • • • • • • • • • B824 

Chlorination of . (P) Thomas, and Scottish Dyes, Ltd. B211 

Reduction products of the : 

Goodall and Perkiu . . - . B368 

Haller and Perkin B24 6 

Hydroxyanthranillc acids : Preparation of derivatives of . 

(P) Melster, Lucius, u. BrUnlng B803 

Jlydroxybenzylamides of unsaturatod fatty acids ; Production 

of for use as pepper substitutes. (P) Ott .. 

Hydroxyethylarsinic acid ; Manufacture of . (P) Poulenc 

Fibres, and Oeschslin 

Hydroxyl value of fats ; Gravimetric determination of 

Elsbaeh 

value of oils and fats ; Determination of by Normann'a 

method. Meigen and Ramgo 

Hydroxylamlne ; Determination of with permanganate. 

Kurtenacker and Neusser . . . . . . B232 

Electrolytic preparation of 

llydroxymethylanthraquinones ; 

on fermentation. 


b403 

B768 

B23 

B184 


— . Ponzio and Pichetto 

of drugs containing 


1*868 


Action 

Orient 


Hydroxymethylfurfural from cellulose and Its derivatives, 
and Schott 


l-HydroxynaphthaIonc-8-sulphamide ; Preparation of 
Soc. of Chem. Ind. in Basle . . 


( P ) 


2.3- Hydroxynaphthoic acid ; Manufacture of : 

(P) Cone, and National Aniline and Chemical Co. 

(?) Wallaoh, and Grasselll Chemical Co. 

Manufacture of su I phonic acids of arylidcs of . (P) 

Melster, Lucius, und Briliiing 

Producing azo dyes on the fibre from arylarnidcs of . (P) 

Chem. Fabr. Grieshcim-Klektron 

2. 3- Hydroxynaphtliole acid anilide ; Derivatives of . Batte- 

gay and others 

a-Hydroxynitrlles ; Hydrolysing . (P) Sell, and Rocsslcr 

and Hasslacher Chemical Co. 

p-JIydroxyphenylethylaminc ; Preparation of from tyrosine. 

(P) Zeiuplen . . . . . . .... 

Hydroxyqulnones ; Steric influence in condensation of with 

o-diamines. Kehrmann and Buffat 

Hydroxysulphobenzoic acids and their homologucs ; Production 
of solutions of mercury derivatives of — — . (P) Chemo- 

san A.-G. B927, 1*90' 

Hygroscopicity ; Relative drying power of substances as a measure 
of their . Obermiller 


1*862 

BlO 


B8H* 

B708 


B353 


B811 


1*125 


B542 


B649 

B649 


B233 

B107 


B63 


Hyphomycetes ; Preparation of organic acids by biological methods 

with the aid of . Falck and Van Beyma thoo 

Kingma 

Production of gluconic add by . Falck and Kapur . . 

Hypnotic compounds ; Analgesic and . (P) VolwJIer, and 

Abbott Laboratories 

properties of hydrobonzoln and its alkylated homologuos. 
Tltfeneau and Torres 

Hypnotics ; Chemical functions of In particular of hydantoln 

derivatives. Lunii&re and Perrin 

Hypobromous acid; Preparation and determination of . . 

Biilmann and Rimbcrt 

Hypochlorite composition. (P) Oogcnheiiuer, and Mathicson 

Alkali Works . . .. .. .. .. .. . . b334 

solutions ; Electrolysis of . Foerster . . . . B907 

Hypochlorites ; Electrolytic tanks for manufacture of . (P) 

Carrera B 753 

Industrial control In manufacture of . Pozzl-Escot .. B786 

Manufacture of . (?) Taylor and others Bl73, b174 # , 

B3S4, B597* 

Production of solid alkali . (P) Wieger . . . . . . B421 

Use of antimony trichloride for volumetric determination of 

. Feigl and Schummer . . . , . . . . b710 

Hypochlorous acid ; Bleaching action of . Trotman ?40 t, B939 
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tures up to the melting point. Sauerwald and Knehans ] 

-nickcl-ahiminium alloys ; Non-rusting stable to heat (P) 

Re i as man . . : 

ores ; Concentration of by flotation and their preparation 

for smelting. (P) Tullis, and Minerals Separation, Ltd. . . 

ores ; Direct reduction of . (P) Basset 

ores ; Present methods of desulphurising . Thompson 

and Tilling 

ores ; Removing arsenic from . (P) Schumacher . . ’ . 

ores ; Treatment of : 

(P) Dwight, and Dwight and Lloyd Metallurgical Co. 

(P) Soc. Anon. Cockerill, and Cousin 

and oxygen. Tritton and Hanson 

Passivity of . MU Her 

Pearlitic cast . Enimel 

Pharmacological investigations on . Colloidal ferrous 

sulphide prepared in presence of gelatin. Sabbatani BU4, 

pig- ; Density and expansion of liquid and solid grey . 

Sauerwald and others 

pig- ; Economic significance of metalloids in basic In basic 

open-hearth practice. Kinney, Jun. 

pig- ; Manufacture of . (P) FliJssel 

pig- ; Purification of in blast furnaces. (P) Somers and 

others 

pig- ; Use of oxygen and oxygen-enriched air in production 
of . Schenck 

^ 5 Graphitltls of . Blnaghi 

ic deformation of a- and y . Thompson and Millington 

Polymorphic transformation of at 370 5 and possibility of 

dissolution of cementite in a-iron. Slrovtch 

Potentiomctric determination of vanadium, chromium, and 

in presence of each other. Kolthoff and TomleAk 

Purifying and improving the quality of . (P) Vakuum- 

schmelze Gcs„ and Itohn 
pyrites. See under Pyrites. 

Rapid determination of carbon in . Blanchl 

Reaction of hypophoshorous acid with chromic acid and its 

effect on the titration of . Mitchell 

Rccrystallisation of y- in comparison with copper and 

nickel. Schottky and Jungbluth 

Relation of hydrogen-ion concentration to corrosion of . 

Shipley and McHaffle 

Removing rust from . (P) Von Karlowski 

scrap ; Metallurgical process for utilisation of . (P) 

Driscoll, and General Electric Furnace Gorp. .. .. b 

scrap ; Removal of zinc or tin from . (P) Rhclnlsch- 

Nassauische Bcrgwerks- u. Hlltteu-A.-G., and others 

Separation of aluminium and from zinc, manganese, and 

nickel by the basic acetate method. Kllug and I^assieur . . 
Separation of copper, nickel, zinc, arsenic, and - — by precipita- 
tion with calcium carbonate ami hydroxide. Schopper . . 

Serration of zinc from aluminium and . Ardagh and 

Bongard 

-silicon alloys : 

( iberhoffer . . 

Phragmen 

-silicon alloys ; Determination of silicon in — - by their physical 

properties. Yeuscn 

•silicon alloys ; Preparation of objects of acid-resisting . (?) 

Terrisse and Levy 

-silicon alloys ; Specific gravity of in relation to composition. 

Hengstenberg 

Simultaneous electrometric determination of manganese and 

. Miiller and Wahle B37, 

Solution of by carbonic acid. Corrosion of wet-gas-meters. 

Leybold 

Specific and latent heats of . Mallock 

Stainless . Moneypenny 

Submerged corrosion of . Whitman and Russell 193T, 197T, 

-tin alloy ; Process of forming - — (P) Alexander, and 

American Smelting and Rcfiumg Co. 

Titratkm of ferrous with wnnaiigauate. Kolthoff and Smlt 

Treatment of . (P) Graham 

Use of amalgamated zinc in evolution method for determination 
of sulphur in . Ashida . . 

Volumetric determination of in ores by means of titanous 

chloride. Brandt 

Volumetric determination of sulphur in . Plnsl 

in water ; Defect in permanent colour standards for deter- 
mination of . Whipple 

wrought- ; Case-hardening . (P) Bailey 

wrought- ; Manufacture of . (P) Hibbard, and Hibbard 

Process Corp 

wrought* ; Manufacture of alloy , (P) Aston, and Byers Co. 

wrought- ; Manufacture of by piling. (P) Morgan 

Iron ddoride lyes ; Treatment of . (P) Henkel und Co., and 

Weber 

Iron compounds of sulphur ; Decomposition of various under 

simulated ceramic kiln conditions. Jackson 

Iron cyanides ; Rapid determination of cyanogen In complex . 

Bdlucci and Rlcca 

Iron-cyanogen compounds. Kohn and Beneser 

Iron-heparin, an iron compound of the nuclecprotein of the liver. 
Grdnlng 
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Iron oxide ; Manufacture of red . (P) Tyror . . .. .. B760* 

na material for insoluble anodes. Fedotloff and Petrenko .. J*2 L 

pigments ; Effect of — — on rate of oxidation of linseed oil. 

Rhodes and others .. .. .. .. .. .. 1*910 

jdgnicuts ; Production of — . (P) Saunders, and Chemical 

Specialties Co. .. .. .. .. .. .. i»641 

Production of colloidal solutions of . (P) Stadnikolf and 

others . . . . . . . . . . . . . . . . r»17 

Iron oxides ; Equilibria Involving . Eastman and Evans . . 11456 

Iron pcntacarbonyl ; Derivatives and reactions of . Freundlich 

and Cuy .. .. .. .. .. .. .. B2J5 

Iron salts ; Catalytic and induced oxidation in presence of . 

Hoard and Itideal .. .. .. .. .. .. thill 

salts ; Induced oxidation, and explanation of the internal use 

of . Dhar 1*025 

Iron sulphates ; Vapour pressures of sulphur dioxide, sulphur 
trioxide, and oxygen oxer heated — — . Thompson and 

Tilling 38'f 

Irradiated air ; Supposed Inlluenee of on growth. Webster 

and Hill B533 

Irrigation water ; Influence of on composition of grains. 

Cleaves and Carter .. .. .. .. .. .. B2G9 

Isoborneol ; Preparation of - — from turpentine oil. (P) Andreau, 

ami Du Pont do Nemours and Co. . . . . . . 1*233 

Isoealne. See i>-A miuobenzoyldi-isopropylaminoethanol hydro- 
chloride. 

Isocyunines. See under Quinoline dyestuffs 

Isodiphenetidine ; Preparation of . Winston .. 369T 

lso-/3-cucaine ; Kesolution of . King .. .. .. .. 1*276 

Isoeugenol ; Conversion of eugenol into . Goklialc and others 1*447 

iso-y-acid. See 2-Ainino-5-nuphthol-7-sulphonlc acid. 

Isophenolphtlmlein and some of its derivatives. Orndorif and 

Barrett . . . . . . . . . . . . i)l()07 

Isoprene and t-aoutehoue. Jlomologues of hydrocaoutehouc. 

Htamlinger and Widmer .. .. .. .. .. 1*954 

Dlprene, a new terpene from Asehan .. .. .. 1*925 

Formation of a cancer-producing substanee from . 

Kcnnaway .. .. .. .. .. .. .. 1*822 

Isopropyl alcohol ; Purifying and deodorising : 

(P) Due, and .Standard Development Co. .. 1*732 

(Pj Mann, jun., ami Hunt .. .. .. .. 1*890 

(P) Maim, jun., and others .. .. 1*616 

Isopropyl ether ; Manufacture of . (P) Mann, jun., ami Hunt 1*447 

isopropylallylbarbitiiric acid ; Production of a compouml of - 

(P) Preiswcrk, and Hoffmann-La Hoc he Chcmic.i’ Works U538* 
Isosaecharosan, See Isosticrosun. 

Isosuerosnn ; Constitution and synthesis of . l’letet and 

Strieker . . . . ‘ . . . . . , . . . . «882 

Isovaleric acid ; Salts of with organic bases (P) Goldschmidt 

and Neuss . . . . . . . . . . . . . . nl93 


J 


J-aeid. See 2-Amino-5-naphthol-7-suIphonic acid. 

Jam making ; Presence of starch in pectin solutions used in . 

Perrier j*689 

Japaconitine ; Different isomerides of . Majima and otiiers 1*923 

Japans; Manufacture of . (Pj Gardner .. .. ]s3(>l 

Preparation of stoving . (P) General Electric Co. .. 1*953 

water- ; Manufacture of . (P) Davey, and General 

Electric Co 1*63 

Jatropha etimulosa seeds ; Composition of — — . Mcnaul . . 1*230 

Jellies as contrasted witli gels and curds. Soaps in dry alcohol. 

Laing and Me Da in . . . . . . . . . . u;;,;, 

Jelly base containing pectin ; Dry powdered •. (P) Leo 

and Leo i*l()27 

Composition of a sugary crystalline crust on a currant 

kept at low temperature. Muller and Pcytral .. .. 1*439 

strength determinations ; t’nresolvcd factors in . 

Sheppard and Sweet 1*014 

Jerusalem artichoke ; Composition of . Sliolil .. .. nj95 

Jesaconitinc ; So-called . Majima and Morio . . .. .. 99^4 

Jet flames. Paymun .. .. .. .. .. K974 

Joints for high pressure in metals and other rigid materials. (I*) 

Darroch . . . . 

Jones reduetor ; Use of cool solutions in the . Ltimlell and 

Knowles .. .. .. .. .. 1*771 

Jute; Treatment of . (P) Ironside H212 
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Kaolin ; Behaviour of on heating ; 

Moulds worth and Cobb 
Vernadsky . . . . , . . . 

Colloid -chemical characterisation of tcchniftil . Ostw aid 

and Pickcnbrock 

Colloidal plasticity of . Bigot ! 

Decomposition of . (P) Hess 


1*175 

1*175 
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j Drying . (P) Vivian 

Fused . Bigot .. .. .. 

I and the like ; Bleaching . (P) Gaudin, and Dartmoor 

China (’lay Co. 

Product of the dehydration of . Agafonoff and Vernadsky 

Removal of brown coloration in . (P) Holden .. 

Treatment of . (P) Stocker 

Kaustobiolltes : Isolation of the organic matter present in . 

Gaisser 

Kftwa-kftwa ; Chemistry and pharmacology of — — . Schfibol .. 
Kelp brines ; Equilibria used in manufacture of jmtassium chloride 

from . Turrentine and Tanner 

; Kerogen ; Constitution of . McKinney 

i Kerosene ; Characteristics of hydrocarbons in American mid- 

continent . Wagner 

| Kessyl alcohol. Asahiua and Hongo 

j 0-Keto-bascs ; Preparation of . (P) Mannieh .. .. B402, 

| Ketobutyrlc acids ; Preparation of . (P) Melster, Lucius, und 

Priming 

Ketocamplior. See. Diketocamphaue. 

Keto-derivatlvcs of the morphine scries ; Preparation of . 

(P) Knoll 11. Co. 

I Ketblenchone. See Diketofcnchane. 

: Ketones ; Cathodic reduction of . Schall and Kirst . . . . 

Manufacture of (P) Wells and Hunt .. 

Preparation of hydroaromatle . (P) Bnyer und Co. . . 

Product ion of cyclic . (P) JUedel A.-G. 

of the pyrrole series ; Preparation of — — . (P) Kalle und Co. 

Use of aliphatic acid anhydrides in preparation of by the 

Friedel-CTafts reaction. Noller and Adams .. .. 

! Kiers for textile materials : 

(P) Garner 

(P) Kiernan, and Lowell Bleachery .. 

' Vomiting for bleacliing textiles. (P) Jefferson . . 

Kieselguhr ; Furnace for calcining — — . (P) Biinte and Rudeloff 

Sterilisation of sugar juices and liquors by treatment with 
. Calvert and Knight, .. 

Treatment of ■ for use in filtration. (P) Ititchle, and 

('elite Co 

See nho Diatomaceous earth. 
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Device for heating . (P) Ward .. .. .. 1*336 
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brand Ges. Vesta . . . . . . B423 

Muffle tunnel . (P) Larsson, and Norton Co. .. .. B382 
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< 0., and Eberl .. .. .. .. B423 

for recovery of by-products from fuel. (P) Newberry .. B307* 
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(P) Fasting b676 

( P> Fasting, and Smidth & Co. .. .. .. b774 

(Pj Nielsen and Laing .. .. .. .. .. n455 

Rotary for burning cement etc. (P) Schneider and 

Beckman .. .. .. .. .. .. B517 
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Kojicacid; Constitution of . Yabuta B443 

Konyaku ; Swelling and viscosity of Japanese . Dokan . . B703 

Kryptocyanlne. See under Quinoline dyestuffs. 

Kunzitc ; Active agents In luminescent . Tanaka . . . . B595 


Laboratory apparatus. Patterson 281T, B908 

Lao products ; Application of micro-methods to analysis of . 

Sonmyajulu n790 

resin ; Ether-soluble constituents of — — . Gupta . . . . B797 

Laccase ; Method of determining activity of a . Floury . . i»307 

Lacquer coatings ; Speed of evaporation of solvents from pyroxylin 

. Gardner and Parks B1008 i 

Lacquers; Furfural as solvent in preparation of — — . Gardner., B756 

Preparation of from nitrocellulose and the like. ( P) By k* 

Gulden werkc Chcm. Fabr. . . . . . . . . . . U24 

Lactalbumln ; Nutritive value of . Osborne and Mendel . . B533 

Lactates ; Use of for preparing solutions of sparingly soluble 

substances. (P) Pohl . . . . . . . . . . B809 

Lactic acid ; Action of on concrete silos. Grlin B440 

and its anhydrides ; Equilibrium between . Thurmond 

and Edgar . . . . . . . . . . . . . . B8O0 

bacilli ; Enzymic studies on . Virtanen B649 

Conversion of cellulose Into by beating under pressure 

with aqueous alkalis. Fischer and Schrader . . . . B575 

Removal of tho carboxyl group from . Fischer and 

others . . . . . . . . . . . . . . . . B575 

Lactic bacteria ; Influence of bactericidal power of raw milk on 
lactic organisms in sterilised milk and empirical selection 
of lactic bacteria. Mnzd . . . . . . . . . . B488 

fermentation. See under Fermentation. 

Lactoproteins ; Precipitation of by copper salts. Vandevelde B194 

Laetoaan. Pictet and Egan B395 

Lactose ; Action of hydrogen peroxide and hypoehlorous add on 

. Craik .. .. .. .. .. .. .. 172T 

Determination of dextroso in presence of . Floury and 

Tavernier . . . . . . . . . . . . • . B920 j 

-fermenting spore bearers ; Anaerobic In the Minneapolis 

water supply. Enab . . . . . . . . , . B72 I 

Polarimetrlc and gravimetric determination of . 

Bacharoch . . . . . . . . . . . . . . B27 

Recovering from milk or whey. (P) Ryan, and Carna- 
tion Milk Products Co B701 

Lirvulose ; Mechanism of oxidation of in phosphate solutions. 

Meyerhof and Matsuoka . . . . . . . . . . B760 

Preparation of from invert sugar. <P) Herzfeld and 

Passer . . . . . . . . . . . . . . ■ B08 

Saturation relations In mixtures of sucrose, dextrose, and . 

Jackson and Silboe . . . . . . . . . . . • B956 

Lukes ; Colour from azo dyestuffs. (P) McAllister, and Du 

Pont de Nemours and Co BlO 

Influence of dyestuff diluent in production of . Fearnsldes B«03 

Lampblack ; Manufacture of . (P) Hopkinson . . . B720 

and other substances ; Manufacture of . (P) McGuire.. B750 

Landolt reaction between sulphites and lodatos ; Theory of . 

Thiel amt Meyer B867 ! 

Lantern slides; Warm-tone 1 relation between exposure, 

development, colour, and gradation. Thorne-Baker and 
Davidson . . . . . . . . . . . . • • B279 ! 

Lard; Glycerides of . Amberger and Wieschahn .. B229, b* 230 j 

Latent heats of vaporisation of liquids ; Determination of at j 

high pressures. McAdams and Morrell , . . . . . B929 

Latham Research Fellowship ; Chemistry of cellulose. Cross . . 171 t | 

Lnthyrue ; Alkaloid content of seeds of some species of . { 

Guillaume .. .. .. .. .■ •• B «M11 

Lava ; Utilisation of . Montemartinl and Losana . . . . B130 

Leaching ; Preparation of silver ores and other metallurgical pro- 
ducts for . (P) Hennes .. .. .. .. B20 

See. alto Lixlviation. 

Load ; Activities of zinc, cadmium, tin, bismuth, and In their 

binary liquid mixtures. Taylor .. .. .. .. Bl37 

-alkali metal alloys; Manufacture of (P) Calcott and Du 

Pont do Nemours and Co. . . B950 

and alkaline-earth metals ; Production of alloys of . 

Jelllnek and Tomoff BH73 

alloys. (P) Siemens und Halske A.-.G, . . . . . . B33D 

alloys ; Determination of magnesium in . Fctkcuheucr 

and Konarsky . . . . . . . . . . • • B791 

alloys; Manufacture of : 

(P) Matheslus and Mathesius .. .. .. M38, b718* 

(P) Metallbank u. Metallurglsche Ges. .. B21 

alloys for use in manufacture of electric storage battery plates. 

(P) Heil B341 

-antimony-copper ; Tho ternary system . Selmck . . B259 

-bismuth alloys ; Hardness of . Dl Capua and Arnone. . B260 

blast furnace ; Thermal balance in a . Hamilton . . B470 

bullion ; Calculating the zinc for desllverUing by tho 

Parke-s process. Griswold nil) 

-cadmium alloys ; Hardness of , Dl Capua and Arnone B560 

-calcium alloys ; Manufacture of . (P) Metallbank n. 

Mctallurgische Ges. . . . , . . . . • • • • 

Case of failure in . Blatey • • 

Colorimetric determination of small quantities of in 

drinking water. Pyrlki *845 
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-copper-iron alloys. Guertler and Menzel B259 

-copper-nickel alloys. Guertler and Menzel . . . . . . B259 

in cream of tartar ; Colorimetric determination of . 

Andrew B352 

Determination of iu lead-tin alloys. Kraus . . . . B473 

Determination of in potable water and in urine. Thresh B350 

Effect of on 60 : 40 brass, Hauser B426 

Electro-deposition of on iron. (P) Summers . . . . b875 

Electrolytic crystallisation of . Kohl sell Utter and 

Uebcrsax b«36 

Electrolytic deposition and refining of . Titschack . . B834 

Grain growth in antimonial . Dean and Hudson . . b835 

Gravimetric determination of in presence of tin and 

antimony. Stelling B678 

Hydroinetallurgy of . Ralston . . . . . . . . B299 

Manufacture of alloyR of barium or strontium with . (P) 

Knoll, and Metallbank u. Mctallurgische Ges B301 

Microchemical detection of . Fuirhall . . . . . . B80 

ore ; Results obtained in large-scale flotation of . Mayer 

and Schdn . . . . . . . . . . - • • • Bid 

Oxidation of . (P) Huffard and others .. .. .. B511 

powder ; Manufacture of Intermingled with lead sub- 

oxide powder. (P) Shimadzu .. .. .. .. B711 

Production of . (P) Platten B181 

Refining . (P) Harris B222*, B«79 

Relative corrosion of zinc and in solutions of inorganic 

salts. Friend and Tidmua . . . . . . . . . . B337 

•silver anodes for electrolysis of brine. Fink and Pan . . B9O0 
Solubility of lead sulphate iu dilute sulphuric acid solutions 

and its bearing on quantitative separation of as 

sulphate. Dawkins and Weldon . . . . . . . . B670 

Solution of in alkaline liquids by alternating current. 

Jlrsa and Fabinger B502 

-thallium alloys ; Hardness of . Dl Capua . . . . B99 

-tin alloys ; Hardness of . Di Capua and Arnone . . b560 

Treating materials containing zinc and . Uerglund .. B914 

Treating sulphide ores of silver, copper, and . (P) Chris- 
tensen . . . . . . • • • • • > . • B388 

Voulmetrie determination of in non-ferrous metals and 

alloys. Prum . . . • . . ►. . . . • b59 

-zinc-antimony alloys. (P) Doeblin .. .. .. .. B388 

-zinc-cadmium system. Cook . . . . . . . . B337 

-zinc sulphide ores, mattes, and the like ; Treatment of . 

(P) Ashcroft B262 

-zinc sulphide ores ; Treatment of . (Pi Ashcroft . . bG37 

Lead arsenate, basic ; Preparation of of definite composition. 

Streeter ami Thatcher . . . . . . . - . . B807 

Lead arsenate ; Preparation and properties of colloidal for 

sprays. Brinley .. .. •• •• B311 

Rapid determination of lead and arsenic in . Hedges and 

Stone . . . . . . . . . . . . n63l 

Rapid detei ininatlon of water-soluble arsenic in . Roark B631 

Lead azide detonators ; Containers for . (P) Davcy, Bickford, 

Smith et Cle. . . . . . . . . . • • ■ B280 

explosives; Manufacture of . (P) Davey, Bickford, 

Smith et (Me. . . . . . • • . B771 

Manufacture of casings of electrolytic Iron for detonators and 

cartridges containing . (P) Weir, and Nobel Indus- 

dustries, Ltd. . . . . . . • • . . . • B403 

Lead carbonate, basic ; Effect of gelatin on size and distribution of 

particles in electrolytiealiy precipitated . France 

and MeBumey B391 

Lead chromate compound ; Manufacture of a . (P) 

Schumacher, and Acmo Whlto Lead and Color Works . . b343 

Lead chromates ; Production of yellow, orange, and red In one 

o|M-ration by electrolysis. (P) Luckow . . . . . . b205 

l ead nitrate ; Manufacture of hydrated manganese dioxide and 

. (P) Westling and Wlnship . . . . . . . . B788 

Manorial properties of . Berry . . . . . . . . B269- 

Lead oxide ; Manufacture of : 

(P) Price, and Quirk, Barton and Co, .. .. B917 

(1*) Wcfelseheid B908 

Polymorphous forms of . Kohlschiltter and Scherrcr . . B378 

See alto Litharge 

Lead oxides ; Manufacture of . (P) Thlbault .. .. B257* 

Lead peroxide ; Broiuometric analysis of . Rupp and Slebler b466 

Manufacture of . (P) Gruubaun B870 

Lead phsophates ; Solubility of In water and lactic acid 

solution. Fairliall and Shaw .. .. .. .. B867 

Lead salts ; Deposition of in bone. Fairhall and Shaw .. B807 

salts of picric acid and 2.4.6-trinitro-1.3-dihydroxybenzene ; 

Production of normal . (P) Thomas and others . . B018 

Lead suboxide ; Manufacture of powder of intermixed with 

lead powder. (P) Shimadzu .. .. .. .. B711 

Technical method of making . Gutersohn . . . . B595 

Lead sulphate ; Manufacture of : 

(P) Gltsham and Evershed B597* 

(P) Mackay B335* 

Solubility of in dilute sulphuric acid solutions. Dawkins 

and Weldon »07O 

Lead tetra-ethyl ; Decomposition of and its application to 

explosion-engines. Jolibois and Normand .. .. B700 

Suggested mechanism of anti-knock action of In internal- 

combustion engines. Wendt and Grimm b856 

Leather ; Acidity of vegetable-tanned . Kohn and Crede . . B955 

Action of trypsin on various kinds of , ThomaB and 

, Seymour-Jonea h267 

artificial ; Manufacture of . (P) RautenBtrauch and 

Trenzen b84l 
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Leather- - '-ontinued. 

bolting ; U.H. Government specification for ■— 
chrome- ; Analysis of — . Woodroffe 

chrome-; Report on analysis of . Innefl •• 

chrome* ; Resistance of — — to the action of alkaline solu- 
tions. Chambard and Querolx 

chrome upper- ; Effect of perspiration on : 

Innes 

Woodroffe and Green 

Defect ivo grain in chrome-tanned . Rlera 

Determination of chromium in . Wagner 

Determination of moisture in . Veiteh and Jarrell 

Determination of sugar content of . Frey 

Determination of sulphuric acid in — . J abide .. •• 

Effect of certain de-lcading agents upon hydrolysis in deter- 
mination of reducing sugars in . Clarke and Frey . . 

“ Free ** mineral acid in — - — . Pickard and Caunce 
Impregnating vegetable, animal, and mineral fibres, yarns, 

and fabrics with . ( P) Scholz . • 

Indicator paper test for acidity in . Bradley and Cohen 

and the like ; Preserving from attack by animal and 

vegetable pests. ( P) Berkeley and Stenhouse 
Manufacture of . (P) Forselles 

Manufacture of Imitation . (P) Kxportlngenicurc filr 

Papier nnd Zells toff tuchnik 

Manufacture of from intestines. (P) Von Markus 

Manufacture of glove without the use of egg-yolk. 

Simon, sen. 

Manufacture of mineral-tanned (P) Rohm .. 

Micro- Kjeldahl method of determining nitrogen in - 
Rchbein 

Production of material for sizing or ground-coating , 

Kggers and Burlin 

Production of washable printings on — — . (P) Combe et Fils 

et (Me. 

Radioactive . (P) Tapparelli 

Sulphonation of marine auimal oils for preparation of fat- 

liquoring materials for . Rose and Keh 

tanned with synthetic tannins ; Determination of free 

mineral acid in . Van dor Hoeven 

tanned with synthetic tans ; Examination of , especially 

determination of free sulphuric acid. Van der Hoeven. . 

Temperature of gelatinisation of and its application to 

study of slnglc-bath chrome tanning. Schiaparelli and 

Caregglo . . . . . . 

Temperature at which shrinks. Powamin and Aggeew 

Treating waste for manufacture of glue. (P) Kraus . . 

Treatment of and of leather waste. (P) Russell and 

Broomfield 

Utilisation of In manufacture of commercial fertilisers. 

Skooglund 

Lecanorn tartarea ; Orcinol content of . Patterson . . 

Lecithin and its derivatives ; Stable preparations from suit- 
able for internal use. (p) Wintsch 

from the eggs of the shark ; Loclliburln, a . Ponce . . 

Hydrolysis of by taka-diastase. Akamatsu 

Preparation of aqueous emulsions of . (P) Merck and 

Elehholz 

Presence of vitamin A in commercial . Eichholtz 

Production of compounds of with bile acids and their alkali 

salts. (P) Boehrlnger Sohn 

Lecithins ; Synthetic . Levenc and Rolf 

Ledtiburln, a lecithin from the eggs of the shark. Ponce . . 

Leguminoece ; Alkaloid content of seeds of some . Guillaume. . 

Lehrs: Electrically heated . (P) Dixon Co. 

Glass-annealing ; 

(P) Dixon, and Dixon Co. 

(P) Pike 

Lemon juice ; Antiscorbutic fraction of . Zllvu . . n349, 

peel ; Protopectiu and some other constituents of . Sucharipa 

Lemons ; Hastening the coloration of . Denny 

Len* esculenta ; Cystine deficiency and vitamin content of . 

Jones and Murphy 

Lentils ; Cystine deficiency and vitamin content of . Jones and 

Murphy 

Leopard fat. Rae 

Leptoupcrmum citrata ; Essential oil of . Penfold 

Leptospermum Liversuhjei ; Essential oil of . Penfold . . * 

Lepton permum scoparium ; Essential oil of . Gardner . . 34 t, 

f-Leucle add ; Formation of — — in acetone-butyl alcohol fermenta- 
tion. Schmidt and others 

Leucite and the like ; Treatment of . (P) Rody, and Metal- 
lurgical Co. of America 

rocks ; Treatment of . (P) Giordan!, and Pomilio Bros. 

Corp. 

Utilisation of . Montemartlnl and Loeana 

Leucocytes ; Comparison of activities of antiseptics on bacteria and 

on . Fleming 

Levan gum ; Formation of from sucrose. Owen 

Level of liquid In high-pressure stills or other vessels ; Apparatus 

for Indicating . (P) Int. Bergen-Cie. voor Olle- en 

Kolen-Chem., and LOfflcr 

Lichen starch ; Constitution of . Pringshelm and others 

Lichenaae. Karrer and Staub 

and eellobiaae. Pringsheim and Lei bowl tz 

and licheniu ; * 

Karrer and others 

Pringshelm and Kusenack 

Separation of fnto its constituent enzymes. Karrer and 

others 
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and lichenaae : 

Karrer and others . . 
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Lichens ;°J>yeing properties of some Scottish . Patterson 189T, B00O 

Lidstone viscosimeter ; Design and use of the . Barr . . 291, B968 

Light filter for use in detection of potassium. McCay . . - • Bl60 

filters ; Preparation of . (P) Schloemann, and Kino-Film 

Co. . . . . . . . . . . . . . . B570 

of short wave length ; Method of protecting against . (P) 

jijdpr £451, B0G7* 

Lignin ; Acetylation of — — . Heusor and Ackermann . . b464, B553 

Action of untlmony pontaehloride on . Tropech . . . . B160 

Action of nitric add on : . 

Fischer and Tropseh 

Tropsch and Schellenberg .. • • B82jj 

Alkoxyl groups of pine wood and . Hiigglund and Sundrooe B592 

Behaviour of during decay. Fischer B584 

Chemical structure of coal and . Schranth . . . . *• fi 42 

Comparative investigations of cellulose and . Flsoher and 

Tropsch »!27 

content of spruce wood. Klason . . . . • • • • • • £8" 

Determination of in wood. Von Euler . . . . . . B127 

Determination of in wood cellulose. Wenzl .. .. B464 

Effect of heating under pressure and fusion with alkali on . 

Fischer ami Tropsch . . . . . . • • • • • • ®16G 

Flax — ■ — and some derivatives. Powell and Whittaker . . B28v 

Nature of . Strupp B29(> 

Pentosan-content of . Hiigglund . . . . . . . . B89 

Potash fusion of . Heuser and Herrmann B290 

prepared by the hydrochloric acid process. Hiigglund and 

Bjhrkman . . . • • . ■ ■ • • • • B706 

Pressure oxidation of -. Fischer and others . . . . . . B168 

Lignite ash containing calcium sulphate ; Manufacture of cement 

from . (P) Luftschltz ■ • •• •• •• •• 

asli ; Production of building material from . (P) Novo* 

Mortoi 

briquettes. See under Briquettes. 

Briquetting extracted . Picning 

Carbonisation of . (P) Davies 

Carbonisation of briquetted . Miiller 

coke. See under Coke. 

Dehydrated . (P) Schoeh ■ • ■ ■ 

deposits ; Oceurrence of rubber in Mid-German . Klndacher 

Destructive distillation of and recovery of products there- 
from. (P) Box • • 

Determination of sulphur in . Bauriedcl 

Determination nf volatile matter and combustible matter in 
. Joseph 

Gasifying . ( P) Soc. Anon, do Construction de Fours h Coko 

Genetic relationships of coal and . Erdmann 

Hydrogenation of by means of carbon monoxide in presence 

of ammonia and pyridine. Schrader 

Hydrogenation of with a mixture of carbon monoxide and 

water und with molecular hydrogen. Waterman and 
Kortlandt 

Low-tcmpcraturo carbonisation of : 

Berthelot 

Trutnovsky .... 

Oxygen absorption of in presence of alkali hydroxide. 

Von Walt her ami Bielenbcrg 

paraffin oil, a benzol wash-oil not requiring regeneration. Thau 
Preparation of plastic masses suitable for Insulating purposes 

from . ( P) Plauson 

Quantity nnd nature of gases evolved by action of heat and 
vacuum on — — . Lcbeau and Marmasse 

slack ; Commercial gasification of . Buntc 

slacks ; Ignition temperatures of some . Faber 

Llgnoeellulose ; Action of aqueous sulphurous acid on . 

and Engelstad 

Gelatinisation of . Hchorgcr 

Lignoceric acid. Levene and others 

Lignone derivatives ; Manufacture anil applications of new 

(P) Cross and Engelstad .. .. B707 

Lignosulphonic acid. Hintikka . . .. .. .. .. b109 

obtained by action of sulphurous acid on spruce wood. Dor6e 

and Hall 257T, B783 

Lime ; Behaviour of in the soil. Lemmermann and Freseniu* B304 

burning ; Effects of sodium chloride on . Sawai and 

Yoshloka.. .. .. B131 

j Burning in shaft furnaces. (P) Plauson’s Fonchungslnst. B424 

Changes in soil caused by , and their Influence on crops. 

D rush Inin . . . . . . . . . . . . £483 

combination ; Preparation of a therapeutically active colloid* 

like— — . (P) Donath .. ,. .. .. B092 

Determination of water of hydration, water of constitution. 

and carbon dioxide in hydraulic . Muller and Peytral B423 

Hydrates of . Haslam and others .. .. .. .. £377 

Influence of magnesia on quality of . Occhiplnti . . . . b292 

kilns. (P) Dumont B714 

liquors. See under Tannery. 

Manufacture of . (P) Roberta B2 r >6 

Manufacture of sulphurous acid and — — - from calcium sulphate 

and sulphide. (P) Waeacr £943 

-mortar and lime-plaster; Inadequate hardening of — . 

Nussbaum B517 

preparations containing a high percentage of readily abeorbable 
antiscorbutic vitamins ; Production of organic — — . (P) 
EJchelbaum , . b067 
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Lime— continued. 

Reaction between red arsenic and . Atkin and others .. n880 

-sand concreto; Manufacture of . (P) Cacoia b983 

and silica ; Influence of certain fluxes on softening temperature 

and fluidity of a monosllicate mixture of . Patterson 

and Summers B201 

sludge from caustldslng in manufacture of paper pulp ; Analysis 

of . Walter and Gunkel ul(!9 

Specification for hydrated for manufacture of sand- lime 

brick, U.S. Bureau of .Standards U3S3 

Specification for hydrated for manufacture of silica brieks. 

U.S. Bureau of Standards P383 

-sulphur ; Determination of sulphur compounds In dry . 

Jones b31 

Utilisation of waste from chemical works. (P) Smith . . b787 

Yield of hydrated from alr-slakcd lime and magnesian 

lime. Re buffo t P871 

Ses alto Calcium oxide and Quicklime. 

Lime fruit ; Extraction of pectin from the rind of . Hardy . . b533 

Limestone ; Electric furnace for calcining , (P) Ewerbeck . . B557 

Influence of admlxturo of different grades of on solubility of 

phosphoric oxide in superphosphate. Hnll and Vogel . . b882 

Specification for for use in manufacture of sulphite pulp . . h91 

Vertical gas-flred kilns for burning . (P) Priest . . b517 

Linen ; Preparing raw for bleaching. (P) Bochter . . . . b743* 

Linolenio add of perilla oil ; Bromides of . Bauer . . . . b264 

Linoleum composition. (P) Sulser, and Eloktrizitatswerk Lonza . . b953* 

manufacture; Utilisation of tung oil in . Fritz . n303 

Preparation of oils for . (P) ('aide rwood and others .. b682 

scraps ; Working up of into new linoleum. (P) Scholz, 

and Ticdemann Chein. Werke . . . . . . . . . . b1H6* 

substitute ; Manufacture of . (P) Rltschko . . . . nC69 

Llnoxyn ; Material suitable as substitute for and for other 

purposes. (P) Pohl, and , Niger Ges. B303 

Linseed oil. See under Oils, Fntty. 

Lipase of castor oil bean. Wlllstfitter and Waldschmidt-Lcltz . . B639 

Preparation and industrial application of castor seed . 

Kita and Osunil . . . . . . . . . . . . B182 

In sunflower seodR. Traetta-Mosca and Milletti . *. ’ b23 

of takudiastase, Ogawa b989 

Lipases of various origins ; Susceptibility of to toxins. Bona 

ami Petow U610 

Lipins ; Action of paraldehyde upon . Cooper b964 

Lipochromes ; Extraction ami determination of in animal and 

plant tissues. Coward B93;*> 

Liquids ; Apparatus for formation and separation of solids from 

- — - by heat interchange, (p) Field u737* 

Apparatus for producing a counter-current action between 

and largo quantities of gases or Vapours, (p) Metan Ges. B283 

Apparatus for removing gases from . (P) Signal Ges. . . b1«0* 

Apparatus for transferring heat to or from viscous . (P) 

Price and others b39 

Apparatus for treating with gases ; 

(?) Palmer . . B816 

(P) Sleek, jun., and Sleek and Drucker, Inc. . . . . b3 

Apparatus for washing — with liquids. (P) Koppers, and 

Koppers Coke Oven Co. b583 

Electrical apparatus for treating . (I*) Landreth . . B139 

Forced convection of heat in . Bice b541 

and gases ; Apparatus for accomplishing physical and chemical 

reactions between . ( P) Boulogne and Melllassoiix . . b88 

and gases ; Apparatus for bringing into Intimate contact. 

(P) Holmes and Co., Ltd., and others b118 

and gases ; Apparatus for effecting intimate contact of : 

(P) Lloyd und others b159 

(P) Wright, and Meldnim’s, Ltd. B40 

und gases ; Apparatus for producing Interaction between . 

(P) Marshall, and Koppers Co. H205 

and gases ; Apparatus for produeing intimate mixture between 

— — • (P) Bayer uud Co. r»81, B4afl 

and gases ; Device for effecting contact between . (P) 

Atkins and others . „ . . . . . . . . . . b774 

and gases or vapours ; Apparatus for reactions between . 

(P) Pernmtit A.-G., and Schiller B400 

Heating and distilling . <P) Keep and others . . B1012 

Means for producing disruptive forces In films of confined 

between closely adjacent surfaces, rotating relatively to 
one another at high speeds. (P) Burt, Boulton and Hay- 
wood, and China b929, b029 

Metallurgical apparatus for treating with gjises. (P) 

Grcenawalt . B181 

Purifying . (P) Sauer H398 

Purifying or separating apparatus for . (P) Svensson and 

Norling n41 

Purifying and sterilising — — . (P) Sauer I<995 

Separating gases or vapours from, or dissolving gases or vapours 

in . (Pi Fralsse jb40 

Separating mixed of different volatility. (P) Rialland . . b2(>5 

Separating — — from solids by pressing. (P) Sodcrlund and 

others b78(>* 

•Solidification of organic — — . (P) Ray U327 

Treating with purifying and decolorising agents. (P) 

Sauer, and N.V. Algem. Norlt Maatsehappij B321 

Treatment of by heat, (P) Rafn u962 

Minor aluminii aeetiei ; Volumetric determination of aluminium in 

Wohlk b54 

Liquorice extract: Detection of extract of Atraeiylis gummifera In 

. GlUflrfe B964 

Litharge ; Manufacture of Amorphous finely subdivided . (P) 

Goldschmidt A.-G. . . . . B343 

Litliimn formate ; Decomposition of . Fischer and others . . B536 


Lithium nitride ; Production of pulverised . (P) Urfer . . *13510 

Llthopone ; Apparatus for calcining . (P) Mitchell . . ** . . Bl()4* 

Calcining . (I*) Schanche,. and I>u Pont do Nemours and 

Co. . . . . , . * t ( mgo 

fast to light. fP) Meister, Lucius, u. Brilnlng . .* j ’ ] * b205 

Manufacture of — ~ : 

(P) Dougherty, and Lucius Trust b63 

(P) Drefahl and others ’ . , U392 

(P) Holton and others ’ ‘ * u22-A 

paint films ; Examination of — — . W f olff ’ ’ * ' B04O 

paint, white and light tints ; U.S. Government sjM-cificatlon 

for white gloss interior . . . . . . . mgr, 

products ; Manufacture of ■. (P) Mitchell .. ’ . nl85 

Tests on light-resistance of . Gardner and Holdt .. .! ulH5 

titanox (titanium dioxide), and antimony oxide pigments. 

Gardner n3i)3 

Llxlviutlon of materials. (P) Morterud ,. .. .. .. n930 

See alto Leaching. 

Llxivtators ; Counter-current . (P) Turrentinc b 544 

a-Lobellne ; Preparation of — - — . (P) Baeumer, and Boehrluger Sohn B810 
j Loose material ; Facilitating physical or chemical reactions in masses 

of . (P) Deschamps , . . . . . . . . . B497 

Lophophorlnc. Spiith and Gangl . . . . . . u73 

Lorantlius ; Chemistry of . Elnleger and others . . . . b574 

Lubricant friction ; Dotermlnatiou of . Vicweg . , . . b661 

hydrocarbons in petroleum. Mabery . . . . . . . . nl20 

Lubricants ; Manufacture of — — ; 

(P) Dubois und Kuufmann .. .. .. n2H0 

(P) Plauson b124 

Manufacture of composite from castor oil. (P) Dodge . . B124 

for refrigerating machines. (P) Edwards, and Carbide and 

^ Carbon Chemicals Corp. n698 

U.S. Government specification for and methods for testing b660 

j Lubricating grease ; Determination of anhydrous soap in . 

Joachim Bfiftl 

| greases ; Preparation of . (P) C’hcrn. Werkstatten Ges. . . B822 

i oils; Apparatus ft: treating acid sludge from mineral . 

(P) Maitland, and Sun Oil Co, * B822 

j oils ; Centrifugal removal of w'ax from petroleum . Jones Bfi 

oils ; Determination of asphalt In . Evans . . ufi 

| oils; Lowering the cold test of . (P) Weir and Byan .. b1()05 

I oils; Material for treatment of . (P) Prutzman and others n9 

I oils ; Specific heats of . Leslie and Gen lease . . . . b624 

oils ; Substitutes for . (P) Dubois und Kuufmann . . b286 

! oils from tar ; Improving . (P) Otto .. ., H48 

{ oils ; Variation of viscosity of with temperature. Kouig 

i B121, B208 

I oils ; Viscosity of mineral . Lou B588 

j oils ; Viscosity and surface tension in . Don . . B8I8 

i Lubrication ; Mechanism of . Barnard and others . . n982 

| Lucerne plant ; Basic substances from the juice of the . 

Leavenworth and others . . . . . . . . b230 

I plant ; Nitrogenous constituents of juice of . Vickery . . B88J 

j Luinbang oil. See. under Oils, Fatty. 

j Lumber; Process of treating . (P) Fish, Jun., and Wood Pro- 

( ducts and By-Products Corp. . . . . . . . . B219 

Luminal. See Phenylethylbarblturic acid. 

I Luminescent ealcites, arugonites, and dolomites ; Actlvo agents in 

. Tanaka B4fl6 

zinc sulphides, willeniites, and kunzltes. Tanaka . . b595 

Lunge nitrometer ; Modification of . lUvidre and richarfl . . b813 

Lupin embryo ; Metabolism of in the presenco of calcium and 

ammonium salts. Smlrnow . . . . . . b305 

seeds ; Determination of alkaloids In . Sabnlitschka and 

Zahcr b653 

seeds ; Oils extracted from . Guillaume . . . . . . b3Q2 

Lupinine ; Preparation of halogen derivatives of . (P) Kalle 

und Co liff 1 7 

| Lupins: Alkaloid content of seeds of some species of . Guillaume BSll 

and offal therefrom ; Composition and digestibility of — - — before 
and after removal of bitter substances, Honcaiop and 
others . . . . . . . . . . . . . . . . B703 

! Lupinut spat hu lotus (Rydb.) ; Spathulatine, a new alkaloid from 

j — — . Couch B1028 

I.upulon ,* Constitution of — — . Walker b958 

Lutooiln ; Flavyllani salts related to — - — . Pratt and others . . B247 

Lycopln ; Calorimetric determination of . C'onucll . . . B935 

I.ysln ; Position of optimum temperature of action of a . 

Brownlee B348 

Lysol ; Analysis of . Dodd . . . . . . . . 93 t, b398 


M 

Macadamia terni folia ; Fatty oil of nuts of . Morrison and 

Morrison B91. r > 

Macluriu ; Production of from acacatechin. Hazleton and 

Nierenstein b880 

Magadl natural soda ; Colouring matter of . Niskikawa and 

Miyake b130 

Magnesia ; Calcining . (P) Schfin und Co. b16 

cement. See tm<fcr*Cement. 

Influence of on quality of lime. Oechlplntl . . b292 

Production and testing of caustic for use as an ingredient 

of mortar and cements, Jesser B290 
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Mn gnesia — coul i n tied. 

Tests of .caustic —made from magnetite from several sources. 


Hales and others . . . . . , . . . . b383 

See also Magnesium oxide. 

Mngtiesite brick ; Specific heat of at high temperatures. Green B174 

bricks ; Manufacture of sintered magnesite and . (P) Harr H748 

cement; Manufacture of . (P) Hake well H517 

Chemical properties of . Nishlmura and Murachi . . .. £214 

Manufacture of e.g. t from waste liquors of potash industry. 

(P) Brinkhoff M5 

Production of crystalline — — from waste liquors of potash 
industry or other solutions containing magnesium salts. 

(P) Brinkhoff b421 

Separating and purifying — ~. (P) Iticluirds Bf>57 

Magnesium alloys. (P) Chcin. Fabr. Grieshelm-Elektron b388, b380, B0O2 

its alloys ; Casting . (P) Chem.-Fabr. Grieshelm-Elektron B704* 

and Its alloys ; Casting in sand moulds. (P) Chem. Eabr. 

(iriesheim-Eleklron B388 

and its alloys; Colonring by etching. (P) Chem. Fabr. 

Grieshelrn- Klektron .. .. .. b182* 

alloys ; Increasing the electrical conductivity of — — . (P) 

Metallbank m id Metallurglsche Ges. . . . . . . BoOl 

alloys ; Method of rolling . (P) Chem. Fabr. (frieshclm- 

Elektron .. .. .. .. .. .. .. .. n222 

and its alloys ; Protection of against oxidation. (P) 

Chem. Fabr. Grlcsheim-Elektron .. .. .. .. n793 

or its alloys ; Quenching burning — — . (P) Chem.-Fabr. 

Grlcsheim-Elektron .. .. .. .. .. .. b753 

and Its alloys ; Treatment of . (P) Chem. Fabr. Griesheim- 

Klektron . . . . . . . . . . . . . . . . BlOl* 

-aluminium alloys ; Manufacture of powders of . (P) 

Sejournefc B522 

-aluminium ; Electrical properties of the system — — -. Mehl B835 

Apparatus for electrolytic production of . (P) Ashcroft . . bG(>2 

Colorimetric determination of - - ■ as phosphate. Briggs . . u, r >81 

-copper-aluminium alloys ; Ternary . Ohtanl . . .. b130 

Crystal precipitation reactions of . Rosenthalcr .. .. n8f>l 

Detection an<l determination of very small quantities of 

by means of ammonium ferrocyanide. Felgl and Pavelka B908 
Determination of — - - in aluminium, zinc, and lead alloys. 

Fctkenheuer and Konarsky .. .. .. .. b791 

Determination of ])hosphoric acid, calcium, potassium, and 

In grain and feeding stuffs. Gilmour B0. r >l 

Diphenylearbazide as qualitative reagent for in presence 

of alkaline-earth metals. Knlthoff . . . . . . B202 

Electrolytic separation of — - — . (P) Rhodln . . . . B523, B63H* 

lodometrlc determination of as magnesium ammonium 

arsenate. Klingenfuss . . .. .. .. .. .. n8f>2 

Manufacture of — — free from silicon. (P) Chem. Fabr. 

Grlcshcim-Klcktron .. .. . .. b0O2 

Precipitation of - as phosphate from solutions containing 

tartaric acid in presence of aluminium. Wllke-Dorfurt .* B814 

as a qualitative and quantitative reagent in Inorganic analysis. 

Pamfil ■ . . . ; , . . . b380 

Head ion of with rubidium and caesium. Murmann . . b37 

Hcplaccmcnt of sodium and potassium from solutions of their 

salts by . Bergstrom .. .. .. .. b132 

Sensitive, colour reaction for detecting — - in aluminium. 

Hahn ami others .. .. .. .. .. .. b928 

-silicon alloys ; Production of . (P) Chem. Fabr. Griesheim- 

Elektron B876 

Technical electrolysis of fused earualllte for production of . 

Fedot Jell and YVoronin . . b19 

turnings ; Rendering — — non-inflammable. (P) Metallbank 

uiufMetallurgiselie Ges. .. .. b97>1 

Velocity of dissolution of by acids. Centnerszwer . . nl9 

Magnesium acetylsalicylato ; Preparation of (P) Gerngross 

and East B84H 

Magnesium o-bonzoyloxybcnzoate ; Preparation of . (P) 

YVUdman, and Swan-Myers Co. . . b610 

Magnesium bicarbonate solutions obtained by dissolving magnesium 
carbonate in water containing carbon dioxide under high 

pressure. Haehncl . . . . . . b780 

Magnesium bisulphite digestion liquors for manufacture of cellulose ; 

Preparation of . Schwalbe and Berndt . . . . b978 

Magnesium carbonate ; Calcining rocks containing calcium car- 
bonate and . ( P) Shaw and Hole .. H632 

Solubility of — — in water containing carbon dioxide under 

high pressure. Hachnel .. c. . B780 

Thermal dissociation of — - . Mam hot, and Lorenz . . .. b74 i 

Magnesium chloride ; Dehydrating . < P) Wheat .. B033 

di hydrate ; Dehydration of - -. (P) Chem. Fabr. Grirs- 

heim-Eloktron .. .. .. ul21 

diliydrate ; Manufacture of - (P) Clnin. Fabr. Gries- 

heim-EIcktron . . . . . . . . . . B29f> 

Manufacture of : 

(P) Bull, and A./S. de Norake SaPverker . . b712* 

<P) Goldschmidt .. .. .. .. .. jj422* 

Manufacture of anhydrous — : 

(P) Pollings and others . . .. .. .. b174 

(P) Knli-Forechungs- Anstalt, and Friedrich B4G7, u747 

The system water- potassium chloride . Keitel . . . . nf >4 

The system water-sodium chloride . Keitel . . B. r >4 

Magnesium compounds ; Recovery of from brines. (P) Judd 

and others . . , . . . . . . . . . . . b870 

Magnesium formate ; Decomposition of . Fischer and others B530 

Magnesium hypochlorite ; Basic— — -. Lissner .. .. .. b786 

Magnesium methyl chlorido ; Preparation of Jor the Grlgnard 

reaction. Schmalfuss . . . . . . . . . . b805 

Magnesium nitrate ; Production of from dolomite. (P) De 

Hafin A.-G B467 
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l Magnesium oxide ; Behaviour and properties of from different 


sources. Le Blanc and Richter .. .. „ .. .. B215 

I See also Magnesia. 

Magnesium oxychloride cement. Olin and Peterson . . . . B830 

j Magnesium perchlorate trihydrate, and its use as a drying agent 
in steel and organic combustion analyses, smith and 
others . . . . . . . . . . . . . . . . b202 


, Magnesium peroxide ; Manufacture of . (P) Mau, and 

J Erlcnwein uud Holler . . . . b258 

j Magnesium salts of higher fatty acids ; Relative solubilities of 

calcium salts and . Blitz and Rohrs . . . . . . b184 

salts ; Recovery of potassium salts and from natural 

brines and calcareous muds. (P) Sllsbee .. .. .. b870 

Magnesium sulphate ; KIIuh for calcining . (P) Akt.-Ges, f. 

Anilin-Fabr. .. .. .. .. .. . . .. b17 

Reduction of . Althammer . . . . . . b74T> 

j -sodium sulphate- water ; The system and a method of 

separating the salts. Archibald and Gale B827 

Magnet steel. See under Steel. 


Magnetic metal, permalloy ; Reluctivity of the . Kennelly . . 

separation of materials. (P) Krupp A.-G. GruBonwerk B0O2, 

B876, 

separation of materials by means of roller or cylinder separ- 
ators. (P) Krupp A.-G. Grusonwerke 
separators. (P) Thompfion and Davies . . 

Muidan-i-Naftun ; Crude oil of . Dunstan 
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Maize ; Acidity of and Its relation to vegetative vigour. 

Hurd BIOS 

Apparatus for conditioning . (?) Nicld .. .. B&05, B719* 

cob leaves ; Manufacture of cellulose from . (P) Von 

Ordody . . . . . . . . . . . . . . b82(I 

cobs ; Economic aspect of production of furfural from . 

Mains and La Forge . . . . . . . . . . B44& 

Production of pentosan adhesives and furfural from . 

La Forge B274 

endosperm; Phytosterols of . Anderson.. .. .. B091 

plaut ; Elemental composition of the . Latshaw and 

Miller B703 

silage. Woodman and Amos .. .. .. .. .. B885 

Htulk syrup ; Production of . YVillaman and others .. BO80 


Malic acid ; Determination of in fruit syrups and other fruit 


products. Auerbach and Kriigir .. .. Bill 

Polarimetric determination of . Auerbach and Krilger. . b32 

Resolution of inactive into optically active forms. 

Dakin B445 

/-Malic acid ; Formation of in alcoholic fermentation by 

yeast. Dakin . . . . . . . . . . B843 

Maloie ; Identity of urson and . Van der Haar . . . . B990 


Malt amylase . See under Amylase. 

Application of biochemical method of characterising dextrose 


to detection of maltase In . Bridel . . . . n508 

diastase. See under Diastase. 

Dietetic value of as determined by its vitamin content. 

Southgate B9f>8 

Drying ovens for . (P) Pellegrino .. .. .. .. B994 

extract; Manufacture of desiccated . (P) Rogers .. Bill) 

extract ; Vitamin content of . Stammers . . . . B349 

Hour and the practice of digestion of cooked and uncooked 

amylaceous substances. Lecoq and Wary . . . . B958 

Influence of soluble starches of different origin on determina- 
tion of dlastatie power of . Lampe .. .. .. B145 

Influence of temperature on optimum hydrogen-ion concen- 
tration for diastatic aetivity of ^ . Olsen and Fine .. B092 

Investigation of for vitamins 13 and C. Harden and Zilva B058 

Vitrification and modification of . Petit . . . . . . B438 

wine; Manufacture of . (P) Mceesen.. .. .. b29 

Maltase ; Application of biochemical method of characterising 

dextrose to detection of in malt. Bridel . . . . b508 

of yeast ; Action of . Reversion synthesis. Pringshcim 

and Leihowitz . . . , , n921 

of yeast ; Relative specificity of . Wiilstatter and others B040 

Malted liquors ; Dietetic value of as determined by their 

vitamin content. Southgate . . . . . . B958 

Malting; Carbon dioxide rest method of . Lucre .. .. B347 

floor ; Mould on the . Knux . . . . . , b227 


Multose ; Action of hydrogen peroxide and hypochlorous acid on 
— — . Craik 

Determination of in presence of other reducing sugars. 

Nottin 

produced by decomposition of Rtarch by malt extract ; Rota- 
tion of the . Von Euler and Hellebcrg 

Treatment of starch for production of . (P) Liug and 

Nanjl 

Manganate and permanganate Ions ; Equilibrium between . 

Schleslngcr and Siems 

Manganese in alloy steels. Vogel 

alloys and amalgams ; Electrolytic formation of Camp- 
bell r 

or its alloys ; Manufacture of poor in carbon and silicon. 

(P) K ailing and others 

Association of with vitamins. McHargue 

Critical studies on methods of determining in steel. 

Congdon and Neal, jun 

Detection of chromium in presence of — Chaboreki 

Determination of . Coltman ‘ ‘ 

Determination of in ferrous materials rich in manganese. 
Tomarehio ...... 

Determination of in iron, steel, etc. ‘ Vernay 
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Manganese — continued . 

Determination of in manganese-rich alloys : 

Manueill 

Musutti and Croce 

Determination of In special steels. Kropf 

Determination of in steel by the silver nitrate-persul- 
phate method. Swoboda 

Electrodeposition of . Ailmand and Campbell 

ElectroMic production of . (P) Chem. Fabr. Grieshdm- 

Elektron 

Interference of cobalt In bismnthate method for determina- 
tion of . LnndelJ 

Micro-detection of . Fcigl 

Production of by electrolysis of aqueous solutions of its 

salts. Fedotietf 

Simultaneous electrometric determination of iron and 

Midler and Wahle . , £37 

atcel. See under Steel. * 

Study of blsmutbate method for determination of 

Cunuinghnin and Coltman . . 

In water ; Determination of by the sodium -bismuthate 

method. Collins and Foster 
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Manganese carbide ; Formation of from manganese and 

carbon dioxide. Mtiller and Bank .. .. .. u 55 

Manganese carbonate ; Thermal dissociation of . Mancliot 

and Lorenz . . . . . . . . . . . 4 ,,744 

Manganese dioxide ; Action of in catalytic oxidation of 

carbon monoxide. Whitescil arid Frazer . . .. .. B132 

anodes. (P) Uosenfeld, and Siemens und Halsko .. . ’ n051 

Behaviour of sols of ferric hydroxide, humus, and to- 
wards carbonate, bicarbonate, and clay. Udluft . . b 595 

Bromometrlc analysis of . Kupp and Siebler . . . . b460 

Manufacture of lead nitrate and hvdrated . (P) Westling 

and Winshlp .. . . . . ; B 7 gg 

Manganite ; Production of for use in manufacture of potas- 

sium ncrmuuganute. (P) Verein fiir them. u. Met ‘ill. 

Production .. _ B 334 

Manganous chloride ; Preparation of pure — — from chlorine 

residues. Smith .. .. .. .. .. _ B 131 

Manganous oxalate as a primary standard. Coltman .. .. b695 

Manganous salts ; Titration of with permanganate. Koithotf moil 

Mangold ; Thermostability of the peroxydase of the . Gnlla- 

Sl»er b346 

Mangroves; Indo-China . Heim and Cercelet .. .. b683 

Mannan in wood cellulose. Houser and Dammel .. .. U825 

Manuitol ; Condensation of with olive oil. Irvine and Gil- 



/ Mannose ; Preparation of . Levcne b 68 , BI 37 

Manuka oil. See under Oils, Essential. 

Manure, stable- ; Action of in decomposition of cellulose in 

tilled soil. Barthcl and Bcngtsson . . . . . . b989 

Manures ; Effect of fallow, dung and green in conjunction 

with mineral fertilisers. Ilasclhoff . . 1*606 

Factors operative in value of green . Lander mid others B-183 

Manufacture of artificial . (P)Grndl b143 

Manufacture of nitrogen-assimilating . (P) Jorgensen . ! H27 

Kesidual effects of forty years' continuous treatment with 

. Effect of lime on decompositoii of soil organic 

matter. White and lioiben .. .. .. nouo 

See aluo Fertilisers. 


fanuring ; I n;*-.i^nro of on baking properties of cereals. 

.Neumann .. .. .. ,, . B 305 

Liine-^hosphorie acid factor in relation to the Aereboe- 

Wrnngell system of . Giinther b3(>5 

fapie products ; Lead number of . Clemens . . . . . . b650 

larblc, artificial ; Manufacture of : 

(P) Clegg and Whittaker bP83 

. (P) Douzal J08 3 

I ulverisation of natural marble for preparation of artificial 

. (P) Wcstphal n384 

iargarine ; Apparatus for manufacture of . (P) Maypole 

Margarine Works, and others .. .. .. .. n980 

Determinat ion of chlorides in . Hrossfeld . . . . nyfio 

Determination of fat in . Gross fold n9*'-* 

Manufacture of . (P) Beynolds . . . . ! ’ | ! n922 

iarine animal oils. See under Oils, Fatty. 

lartcnsite ; Nature of . Bain .. .. .. .. n384 

iasut ; Properties of Grosny . Tytseldnin and others . . Hi 003 

Use of in blast furnaces. Perietzeano .. .. .. B1014 

latte from blast-furnaces ; Treatment of . (P) Hickey .. i»42‘J 

lazout. See Masut. 

[eat ; Chemical and Idologiral observations on dried ex- 
ported from La Plata. Biekel and Collazo .. .. B396 

extract ; Manufacture of preparations resembling from 

fish flesh. (P) Hildebrandt, and Chemical Foundation, 

Inc 

extract and powder : Manufacture of substances capable of rc- 

placing . (P)Marsau .. .. .. .. .. B309 

frozen ; Moulds on : 


Wright .. .. !! !! !! ..’mio 

minced ; Value of Feder’s ratio number for detection of 

adulteration of with water. Juckenack .. . . B570 

Moisture content of . Behre b488 

pastes ; Hydrogen electrode for use with — — . Monler- 

Williams b532 

Preserving and apparatus for treating air for use in the 

process. (P) Cuthbertson B089 


Meat — continued. iagk 

-producing animals ; Chemical composition of edible viscera 

from——. Powickand Hoagland .. .. B 961 

products ; Determination of starch in . Diiring. . . . BS70 

Kate of disappearance of sulphites in raw . Campbell 

Refrigeration of . (P) Ogura . . 207T> S?™! 

Treatment and storage of . (P) Linley ’ “ * ' m <m 

See aleo Flesh 1,1 

Medicaments; Alteration of physiologieul properties of bv 

sterilisation by heat. Breteau 3 Bl028 

Application of lluorescence phenomena to identification of L' 

Baylo and Fabre 

See also Drugs. 

Medicinal preparations ; Process of making from animal 

organs. (P) Huff 

solutions for injection ; Manufacture of 
Chein. Ind. in Basle 
Medicines ; 
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(P) Soc. of 

. . B400 

Sterilisation of . Hlllcn Hi 028 

! Meerschaum, artificial ; Manufacture of — — . (p, Deusslng, and 

Lowenstein und Co .. .. .. , { 87 o< 

1 Meeting ; Proceedings of the forty-third annual general at 

j Liverpool 219 t, 241t 

j Melaleucas ; Australian and their essential oils. Baker and 

| .Smith 

j Melene ; Constitution of . Marcusson and Bbttger 

| Melilotic aied. See o-IIydrocoumarie acid, 
j Melting point apparatus : Micro- — . Clevenger 

points of pure substances and of eutectic mixtures ; Anna rut iia 

tor determination of Washburn 

| Membrane filters. See under Filters. 

Membranes ; Collodion of high permeability. Nelson and 

Morgan, jun. 

Manufacture of seml-pcrmeablc from regenerated cellu- 

lose. (J*) Faust and Vogel 

Preparation of collodion — - with uniform distribution of 
pores. Bart ell and Van Loo 

Menthol ; Isomerism of neomenthol and . Vuton and 

Couderc 

Preparation of . (P) Muller ! ] " | 

Synthetic . (P) Howards and Sons, and Blagden 

Menthonc; Cathodic reduction of . Schall and Kirsf 

Mercaptoarylnminonaphtlioquiuoiic derivatives ; Manufacture of 

• O’) Meister, Lucius, und Briining 

1-Mcrcaptobcnzotliiazole, its homologues and derivatives : Pre- 
paration and properties of . Sebrell and Hoord .. 

Mercerising liquid ; Apparatus for impregnating fabrics with a 

— — . (P) Farrell 

Lustre produced in cotton by . Barra tt, 

machine . (P) Clark and Co., and Me Lintock 

Production 01 pattern elfects on fabrics containing artificial 

silk by . (p) Calico Printers’ Asmjo., Ltd., and 

Roberts 

Recovery of caustic soda from fabrics alter — , (p) 

Farrell 

textile fabrics, (p) Fourneaux 

as a topochemical reaction, Herzog and Londbcrg.. 

Mercuratioii of substituted pheiiylammoniiim salts. Kharascli 
amt Chalklev, jun. .. 

Mercurials; Factors affecting stability of — K ha ranch and 
Chalklcy, j tin. 

Mercuric bromute ; J»rcparatinn and properties of normal and 

basic . Smith .. .. . . .. H772 

Mercuric iodide; Manufacture of colloidal yellow - • (P) 

Badischc Aniliii und Soda Fabr. . . .. n95 bG 33 

Preparation of yellow — — . ^P) Badto-he Anilln- u. Soda- ’ 
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: Mercuric sulphide ; Solubility of in ammonia. Ghigllotto H3S 

| Mercury ; Action of nitric acid on at different temperatures 

ami in presence of difievent catalysts. Palit and Dhar. . B556 

j Action of ozonised oxygen on . Hodgson . . . . B293 

catalysts; Regenerating . ( P) Griinstein .! . ! b233 

cathode ; Application of rigid in electro-anal j sis. 

Paweck and Walther .. .. .. b650 

Doteilioft of — by a spot test. Tananaeff ’’ noi<) 

Determination of gold, palladium, and and separation 

of those metals from other metals. Moser and Nicssner B202 

Detorinination of as mercurous chloride and as metal. 

Winkler B £14 

electrode; Use of tor determination of halides, cyanides 

sulphides and thiosulphates. Koithotf and Verzvl . ’ Bill* 

I Electrometric titration of with ammonium thiocyanate. 

Mtiller and Benda . . . . . . . . . . , _ bG20 

in uintmentH ; Determination of . Roberts ! . [ ’ b807 

[loisonlng fron- high-frequency induction electric furnaces : 

.Iordan and Barrow .. .. . . .. . , b876 

Turner . , . . . . . . . . # _ [ ] B 7<)4 

Possibilities of ns working substance in binary fluid 

turbines. Kearton .. .. .. . . . . . , b237 

powder and fat-soluble mercury ointment or emulsion. 

(P) Wohlgemuth .. .. .. .. ,, .. b770 

Separation of arsenic and . Wenger and Schtlt .. B970 

Separation of cadmium from by means of pyridine. 

Rother . . . , . . . . . % w t _ t 4 # b<595 

Solubility of mercuric sulphide in ammonia and its influence 

on detection of . Ghigllotto B38 

turbine systems ; Recovery of mercury vapour in — — . 

(P) Emmet, and British Thomson-Houston Co. .. B810* 
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Mercury compounds of purine derivatives. Bosenthaler and 


Abelmann .. .. .. b74 

derivatives of hydro xysulphobenzolc acids and their homo- 
Jogues ; Production of solutions of . (P) Chemosan 


Blesityl oxide: Preparation of . (P) Hoffman, and Alco 

Deo Co. b115 

Mosquito beans ; Chemical and structural study of . Walton B196 

Mcssel momorial lecture ; Second . Leverhulme . . . . 242 t 

medal ; Presentation of 24 It 

Metal articles or materials ; Composite . (P) Pink . . B300 

articles subjected to heat treatment ; Insulating substances 

for partial protection of . (P) Maler . . B374 

baths ; Electric flrc-pot for heating . (?) Ifadawav, jun. B080 

-bearing residues ; Treatment of . (?) Varlez . . B389 

bodies ; Strength and density of synthetic and forces 

Of adhesion between metallic surfaces. Sauerwald and 
Jaonlchen . . . . . . . . . . . . B636 

cathodes : Preventing occlusion of hydrogen in . (P) 

Slop lan, and Wostinghouso Electric and Mnnuf. Co. B475 

-coating baths ; Method of treating . (P) Millring, and 

American Machine and Foundry Co, . . . . . . B793 

coatings ; Electrodeposition oi' on porous bases. (P) 

Poliak B985 

dust; Manufacture of . (P) Alloys Co. .. .. BlOO* 

to glass joint. Rid yard .. .. .. .. .. B359 

hydrosols ; Protected for medicinal use. Voigt . . U925 

Muntz . See under Muntz. 

Partition of a between two liquid metallic phases. 

Tammann and Schafmelster . . B873 

powder: Manufacture of lamelllform particularly that 

having a lustre. (P) Podszus, and Hartstolf-Metall A.-G. B98f> 

powderH ; Pyrophoric properties of . Tammann and 

Nikitin B716 

sola ; Production of : 

FUrth . . . . . . . . . . . . . . B«lf> 

(P) Schornstcin .. .. .. .. .. b314 

spraying and sprayed metal. Turner and Ballard . . . . B874 

systems ; Application of ideal solubility curve to interpreta- 
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turnings, especially light metal turnings ; Rendering 

non-inflammable. (P) Metallbank uud Metallurglsche 
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by sintering. Suuerwald . . . . . . . . . . B338 

body; Composite refractory . (P) Yessler .. .. B47f> 
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coatings on refractory materials ; Production of . 

(P) Gronqvist B382 

crystals ; Etching of hollow . Gross and others . . b522 

filaments ; Method of drawing , and their properties 

and uses. Taylor .. \. B716 

layers or fillings; Production of . (P) Meurer.. .. B301 

materials; Heat-treating composite . (P) Harris, and 

Western Electric Co. B949 

objects; Annealing — — . (P) Vitry .. .. n949 

substances ; .Smelting or fusing . (P) Moldenke . . b914 

surfaces ; Production of protective coatings on etched 

. (P) Ges. fiir Technik .. .. b104 

surfaces ; Strength and density of synthetic metal bodies 

and forcos of adhesion between . Sauerwald and 

Jaenlchcn .. .. .. .. u630 

Metalliferous pulp; Treuting . (P) Thayer B874 

Metallisation of organisms. Zelinsky B20 

Metallurgical analyses ; Application of electrometric titration to 

. Shires . . . . B220 

apparatus for treating liquids with gases. (P) Greenawalt . . Bl8l 

fume ; Collection of . (P) Dorcmus and Grosvenor . . B079 

Metallurgy ; Considerations on theoretical -. Equilibria 

between metal pairs and sulphur. Gucrtler and Sehack B99 

Metals ; Action of acids on . Gans . . . . . . . . BiifiO 

Action of on nitric acid. "Bancroft . . B827 
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Behr 0018 
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analysis of . Rupp n235 
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antifriction ; Manufacture of . (?) Koehler Bl8l 
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Apparatus for heat-treating : 
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(P) Mtiller and Sander . . . . B7. r »2 
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bearing- ; Rapid analysis of . Bartsch B873 

Casting . (P) Egerton B428 
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Catalytic . Piccard and Thomas . . . . . . . . B09 

Cathodes for electrolytic refining of . (P) Schuh . . b21 

Cleaning with alkaline solutions. Baker and Sohneide- 

wind B474 

Cleaning by electrolysis. (P) Jasoowltz and others . . B523* 

Coating . (P) Weber B717 

Coatings formed on corroded . Enos and Andersen . . B791 

Coatings for metal moulds for casting . (P) Meloche . . b137 
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fluid or heated . (P) Meurer b428 

Corrosive action of brackish water on . Perks.. 75T, B047 

Crucible for heat treatment of . (P) Beilis and others B502 
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metallic compounds. Becker . . . . . . . . BlOO 

Crystal structure ot surface layer of worked . Thoraasscn BlOO 

Degaslfying agent for molten . (P) Scheuch, and Western 

Electric Co. . . . . . . . . . . . . . . B222 
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Dififusion in solid . Gelss and Van Liempt . . . . B83f> 
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Drawing, rolling, and wire-drawing . (P) De Dudzeele B717 
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Elasticity of . Geiss . . . . . . . . . . BOB 
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Harris . . . . . . . . . . . . . . . . b8 

having a high melting point ; Electrical process for obtaining 
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Heat conductivity of technically Important . Jakob . . b913 

Heat-treatment of and furnace therefor, (P) Beilis 

Heat Treating Co. . . . . . . . . . . . . «874 
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Aoyagi B718* 

Manufacture of material for coating moulds for casting . 

(P) Vedovn B875 
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Melting or smelting low-volatile . (?)Gray.. .. .. b340 
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Research Co., and Rider B73fj 

molten ; Use of for henting liquids. (?) Thermal Indus- 
trial and Chemical (T.I.C.) Research Co., and others .. B73C. 
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non-ferrous; Oxidising fluxes in melting of . PortoVin !! B474 

Non-metallic inclusions in . Loblcy . . . . . . . b473 
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precious; Advances in methods of refining alloys of . Eger B337 

precious ; Centrifugal separator for recovering (P) West 

and others ' .. bTI 1 ' 

precious ; Preparation of sulphur-containing ores for extraction 

of (P) Soc. Metahirgicft Chilean "Cuprum” B42> 

precious; Recovering from alluvial concentrates. (P) 

Marsh ...... v ' B r >0 ' 

precious ; ; Recovering ; — from cyanide Volutions. (P) Lawry B9. r >ii 

J reelpitatlon of from their solutions. (P) Ilardt . . . . B33.) 

Preparation of ores and metallurgical products for treatment 

of • WSoc. Metahirgica Chiiena 

* ,, b951 
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. , *AOS 

Metal* — continued. 

Preparing for coating. (P) Gravell . . b793 

produced from their organometalllc derivative* ; Fixation of 

unsaturated molecules by . Job and Belch . . . . b137 

Production of glossy metallic coatings on -. <P) Classen .. B470* 

Production of single crystals of . Obretmowand Schubnikow B874 

Production of vitreous coatings on - — . (P)Croasley .. .. b675 

Purification of crude and separation of metals and alloys. 

(PISkappel B889 

rare ; Determination of and their separation from other 

metals. Moser B80 

rare earth ; Coating and their alloys with other metals. 

(P) Kunheim und Co b523 

rare ; Extraction of from ores. (P) Halo B079 

Recovery of from their ores : 

(P) Hlrschklnd, and International Precipitation Co. B181 

(P) Welch, and International Precipitation Co. . . U428 

Recovery of from solutions : 

(P) Becket, and Union Carbide and Carbon Research 

Laboratories b523 

(P) Becket and others H523 

Recovery of from sulphides. (P) Sem, and Norake Aktie- 

selakab for Elektrokem Ind. B138* 

Recovery of volatile from ores. (P) Roitzhclm . . . . B079 

Refining . (P) Harris 1)679 

refractory ; Manufacture of wire, ribbon or the like of . (P) 

Patent Treuhand Ges. fur Elektrlsche Gliihlampen, and 

General Electric Co b87G 

Relation between polarisation and structure In elcctrodeposltlou 

of — — . KohlachUtter . . . . . . . . . . . . B300 

Relation between tarnishing and corrosion of Evans U913 

Scientific and technical methods of measuring hardness of . 

Plaut B180 

Separation of by precipitation with calcium carbonate and 

calcium hydroxide. Schoppor . . . . . . . . B178 

and their single solid solutions ; Relationship between tensile 

strength, temperature, and cold-work in some pure . 

Ingall B836 

Slug Inclusions in relation to fatigue of . Haigh . . B473 

Smelting ores of low- volatile and melting such metals. (P) 

Gray Bl8l 

Structure of elcctrodeposited . Audubert . . . . . . b984 

Structure of native ■. Oobboke and Von Schwarz . . . . b130 

Sulphurising and desulphurising of by basic slags and fluxes. 

Bogiteh . . . . B474 

Testing the hardness of . (P) Herbert B320 

Treating' to prevent rusting. (P) Green, and Parker Rust- 

Proof Co. . . . . . . . . . . . . B47. r > 

Treating solutions of . (P) Clark B87& 

Treatment of to render them harder and rust-proof. (P) 

Reis B0O1 

Uniting : 

(P) Austin b10I8 

(P) Kasley, and Metropolitan Vickers Electrical Co. . . B522 

for use in handling acetone and methyl alcohol. Render . . B440 

Utilisation of coal dust In smelting and refining ■. (P) 

Krupp A.-G. Grusonwerk B202 

Vacuum refining of — — . (P) Wetzel . . . . . . . . B984 

Variation of hardness of with the temperature. Sauerwuld «83(J 

Volatilisation of . (P) Wigton and Seddon . . . . . . B98f» 

Metanille acid ; Electrolytic preparation of and Its commercial 

possibilities. Doolittle . . . . ' . . . . . . B288 

Metaphosphates. Pascal B131 

Insoluble alkali — Pascal .. .. B172 

Number of Insoluble alkali . Pascal B510 

Methane-air mixtures ; Influence of some non-inttammable vapours 

of organic liquids on limits of inflammability of : 

Jorissen and Meuwlsscn BlOOl 

Jorlssen and Vellsek . . . . . . . . B207 

as an anasthetic. Brown B889 

Catalytic production of . (P) Badische Anilln und Soda 

Fabr. . . . . . . . . . . . . . . . . B502 

Chlorination of . (P) Holzverkohlungs-Ind. A.-G. B34, B848 

Combustion of — ~ to formaldehyde. Tropsch and Roelen . . U232 

Determination of In producer gas. Nielsen Bf>80 

Formation of from sewage sludge. Bach and Slerp . . B275 

Manufacture of — ~. (P) Melster, Lucius, und Briinlng B83, bH48 

Manufacture of from water-gas. (P) Badische Anliiii und 

Soda Fabrik b859 

Preparation of bromo-derivatives of . <P) Elektrochem. 

Werke, and others . . . . . . B811 

Production of gas mixtures rich in . (P) Bayer und Co. B502 

Synthesis of and removal of carbon monoxide from water-gas 

and coal-gas. South Metropolitan Gas Co. b660 

Thermal decomposition of . Cantelo B931 

Methyl alcohol ; Detection of . Sumner B204 

Detection of in ethyl alcohol : 

La Wall BUO 

Winkler B969 

Detection of In presence of ethyl alcohol. Kling and 

Lassleur >*438 

Determination and separation of . Fischer and Schmidt . . B440 

Disturbing effect of glycerol In detection of in ethyl alcohol. 

La Wall 1*438 

Effect of on growth of barley plants. Purl B1922 

I nt erection of with fused caustic alkalis. Fry and others . . B979 

Metals for use In handling . Render B440 

Methyl ethyl ketone ; Purification of by sodium iodide. Lochte B925 

Methyl ethyl sulpliate as alkylating agent. Thayer B630 

Methyl propyl ketone; Determination of diethyl ketone and 

In mixtures. Pringsheim and Gorga* bb25 

Methyl salicylate glucoside present In the fresh bark of Betula lenta ; 

True nature of the . Bridel *#24 


PAOX 

Methylamlne; Preparation of . Sommelet .. .. .. Bl99 

Methyl-p-aminophenol ; Preparation of and of compounds 

thereof. (P) Thelmer and Steward B732 

0-Methylanthraauinone • Derivatives of . Synthesis of 

Franguia emodln, Eder and Wldmer Bll3 

Nltro-derlvatives of and some of their transformation 

products. Eder and others B308 

Mothylarslnlc add ; Preparation of a calcium salt of . (P) 

Sftchslschea Serurawerk A.-G. B849 

2-Methyl-4-diethylaminopentanol-5 ; Preparation of p-amiuobenzoyl 

derivatives of . (P) Chcm. Fabr. Flora . . . . b015 

2-Mcthyl-4-dimethylaminopentanol-5 : Preparation of p- amino- 

benzoyl derivatives or . (P) Chcm. Fabr. Flora .. B015 

Methylglucoside ; Synthetic fat from olive oil and . Irvine and 

Gilchrist B263 

0- Methylglucoside ; Preparation of . Schlubach and Maurer . . B963 

Methylglucosldcs. Behaviour of a- and 0 towards taka-ln vertase. 

Hattori .. .. .. .. .. .. .. .. B701 

Methylhydrastlmide ; Preparation of double salts of yohimbine and 

. (P) Fleischer and Hirsch-Tabor . . . . . . B314 

a-Methylnuphthalcnc-4-sulphinlc add. Elba and Christ . . . . B504 

o-Methylnaphthalenesvilphonie adds. Elba and Christ . . . . 1)504 

4-Methyl-a-naphthol. Elba and Christ B504 

Methylphcnacetin ; Preparation of . (P) Thelmer and Steward 

B153, B732 

4-Methylthio-a-naphthol. Elbs and Christ .. .. ., B504 

Micro-analysis ; Application of to coal research. Doleh and 

Strebinger . . . . . . . . . . B931 

Application of to combustion of diamond. Nidoux and 

Guillemet B419 

and its application to wine analysis. Mulvezin . . . . . . B193 

by Pregl * method. Von Szent-G yorgyl . . . . . . . . B02O 

Qualitative . Fclgl B236 

Use of ammonlacal silver solutions In qualitative . Dcnig&s n&68 

Minro-calorhnoter. Roth and others . . . . B92S 

Use of compensating for measurement of small heat 

intensities. TIah . . . . , . . . . . B319 

Mlerochemlcal separations ; Use of filter -rods In quantitative . 

Benedettl-Pi< hler . . . . . . . . . . . . B892 

technique ; Gravimetric . Dienes . . . . . . . . B851 

Micro-combustion bomb. Roth and others . . . . . . . . B928 

Micro-gas analysis ; New' method of - . Reeve B928 

Mlcro-lnclneratlon ; Method of applicable to hUtochemieal 

research. Pollcnrd . . . . . . . . . . . . 1)80 

Mlcro-Kjddahl method; Direct -nesslerisat ion . Koch and 

McMeekin 1)854 

Micro-melting point apparatus. Clevenger .. .. .. .. B813 

Micro-organisms ; Intramolecular respiration of Biellng . . B272 

Preservat ion of stock cultures of . Thaysen . . . . . . 8485 

Preserv ing . Troche . . . . B701 

Separation of from liquids. (P) Henneberg . . .. .. b147 

Milk ; Action of rennet and of heat on . Wright.. .. .. B348 

adulteiatlon ; Combined and its calculation. Schuller .. B57U 

analysis apparatus ; . Modification of Babcock's . Pozzl- 

Escot . . . . . . . . . . . . . . B194 

Analysis of coagulated . Bance . . . . . . B70 

analysis ; Report on standard methods of bacteriological B013 

Apparatus for concentrating . (P) Peebles .. B489 

Apparatus for preparation of condeuRed . (P) Burt 

and others B490 

Apparatus for sterilising . (P) Turner, and Klectropure 

Corp. . . . . . . . . . . . . . . . . B190 

Behaviour of ealclum, potassium, ehloride, and phosphorus 

j n and technique of ultra-filtration. Wha . . . . BS08 

Cholesterol content of human . Fox aud Gardner . . b348 

Coagulating . (P) Kohman and others 1)149 

-coagulating enzyme of Solatium eUrai/nifolium berries. Bod- 

ansky . . . . . . . . . . . . . • • • B960 

Comparison of Rocse-Gottlieb and Babcock methods of 

determining fat in . Dahlberg . . . . . . B70 

Dehydrating . (P) Benjamin . . . . . . B1027 

Detection of 5% of added water in . Fonzes-Diaeon . . B487 

Detection of addition of alkali to by titrating the phos- 
phate in the ash. Gahritz . . B194 

Detection of nitrates In •, and value of this test In the 

detection of adulteration with water. Pozzi-Kseot .. B228 

Determination of boric acid in . Liverseege and Bag* 

nail B349 

Determination of fat in by a modified Babcock method. 

Pozzt-Eseot . . . . . . . . . . . . . . B30 

Determination of fat in sour , Baumann . . . . BllU 

Determination of freezing point of . Bolm . . . . 81025 

Distribution of calcium and inorganic phosphorus lu — — . 

Gyorgy B30 

Drying . (P) Peebles, and Western Condcnsiug Co. B533 

Dust explosion in a spray dryer for . Noel , . . . B844 

Effect oi heat treatment of on mineral metabolism of 

infants. Daniels aud Stearns B844 

Electrometric determination of hydrogcn-lon concentration In 

. Rice and Rider B994 

Evaporating apparatus for . <P) Petersen .. .. B440 

Experimental feeding of dried breast . Smith . . . . Bl02fl 

Extracting oil from . (P) North and others . . . . B397 

Extracting oil or fkt from . (P) North, and Milk Oil 

Corp b360* 

foods ; Manufacture of . (P) Gates . . • . B&72 

goaUs ; Detection of after heating or boiling. Austen BflSO 


no 
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Milk— continual. 

having a low bacterial content ; Type* of bacteria in • 

Sadler and others 

Heat treatment of for sterilisation and other purposes. 

(P) llafn 

Impoverishment of in carbon dioxide by the usual 

pasteurisation in air. Advantage of treatment in a closed 
system. Stassano . . . . . . . . 

Increase of density as a criterion of skimmed . Reiss . 

influence of bactericidal power of raw on lactic organisms 

in sterilised milk. Maze •• 

Influence of colloids in the reductase test of . \ irtanen 

Machine for treating . (l’)Mabee.. .. • • •• 

Manufacture of artificial . (P) .North, and Milk Oil 

C'orp. 

Manufacture of beverages from soured . (!’) Kettger ami 

Manufacture of a food product from skim — . (P) lingers . . 

Manufacture of modified . (P) tirindrod, and Carnation 

Milk Products Co. 

Method of treating powdered . (P) Mctallbnnk und 

Metallurgisehe Gcs., and Tillmans 

Micro-methods for determination of fat in . Kurz 

and milk products ; Active chlorine as a germicide for . 

Hale and Bleecker 

Nitrite-oxidising mechanism of . Haas and Lee 

oil; Condensed . (P) North, and Milk Oil Corn. 

or other liquids ; Pasteurising - . (P) Hliepheard 

powder; Antiscorbutic potency of whole- . Cavanaugh 

and others 

powder; Determination of fat, lactose, ami moisture in — ■ 
Jcphcott 

powder Determination of solubility of . Lampitt 

and Hughes 

powder; Drying . (P) MerrcIJ and Merrell-Sou/o 

Co. 

powders: Citric acid content, of . Steiiart 

Preparation of imperishable . (P) North, and MiJk 

Oil Cnrp. . . . . n 

Preparation and properties of xanthine oxydase of 


Ti 7 (13 
b488 

11188 

B90O 

B49U 


U 1027 
i»149 


JI4D0 

H228 

n308 

H803 

rnioo 

n764* 

BUOO 


Dixon and 'i'hurlow 
Process of obtaining oil from 
Production of reconstructed 
Oil Corp. 

proteins; Nutritive value of - 
duetion. Sure 
Rapid detection of sucrose i 


BOOO 

B71 


in 04 

B72f. 

B88j 


Jtl 1*4 

mu 


R488 


H884 

B803 


B803 


B.033 ! 

I 

R7LT. J 


(P) North 

- . (P) North, and Milk 

lttlbO 

from standpoint of repro- 

11309 

. - ... . Pozzi-Escot .. .. I«22S 

Rate of separation of emulsions such us Sakir<*i B703, ill 02(1 

Reducing and oxidising reactions of — — : 

Haas and Hill 
Haas and J,ee 

separators ; Centrifugal . (P) Karpinsky and Anderson 

serum ; Separation of proteins of by the acetone method. 

Piettre 

Sterilising- — . (P) Tuthum and Nieolis 

Tables for testing “ equivalents pints " declaration for con- 
densed - •. Kssery 

test bottles ; Use of waste alcohol in tin: eaiihration of Bab- 
cock - . Theron and Cutler 

Treatment of . (P) Peterson 

Treatment of - — and of milk products. (P) tirindrod, 
und Carnation Milk Products Co. 

Treatment of skimmed or soured - — or buttermilk for separ- 
ation of calcium caseinate (soluble casein) or casein. (V) 

Mars ton 

Trimyrlstln, a glyceride present, in . Piettre and Roc- 

Jand 

Volumetric determination of chlorine in — — . Zaribnirky 

Xanthine oxydase of . Dynamics of the oxydase system*. 

Dixon and Tlmrlow 

Xanthine oxydase of . Reduction of nitrates. Dixon 

and I'hurlow . . 

Millet ia ta mania na, Haynta ; Constituents of . Karivone 

and others .. .. .. .. ‘ n 3 i 

Mimu&ops hcxamlra seeds ; Fatty oil of . Patel 

Mineral blue. Yanino and Kngert 

materials ; Treatment of crystalline to improve their 

bonding properties, (p) Hartmann, and Carborundum Co. 
oils. See under Oils. Hydrocarbon. 

Minerals containing carbonates ; increasing the fineness of — 

(P) Reitmair 

Plant for washing — (R) France 

Separating and purifying . (P) Richards 

Upward-current washing plant lor — . < I*, France 

See also Ores. 

Mirror fragments ; Desllvering (P) Sternberg B46*, b 91 

of silicon ; Production of a . (P) Siemens n. Halske 

A.-G. 

Mirrors ; Production of copper - — =. on glass, (p) ( hem. Werke 
vorm. Anerges., and Volmcr 

Miscibility; Contribution to study of . Determination 

of critical solution temperatures. Chcrchcifsky 

temperature of liquids ; Determination of . Russet . . 

temperatures ; Application of to examination of cacao 

butter and identification of eertuin products. Rosi-ct, 
and others 

Mistletoe ; Chemistry of . Eiuieger and others .... 

Mixing apparatus : 

(P) Low, and Low Engineering Co. . . . ii42* 

(Pj Veitch B497 

apparatus for liquids. (P) ( hem. Fabr. Griesheira-Elektron R737 
apparatus for liquids and soiids. Moritz u773 


nOfio 

n9(>0 


n 7 95 
R391 

B29.'»* 


H740 

B42* 


u300 


n788 ! 


n:»i4 


PAGH 


MI xlng — «o«f in ued . 

apparatus ; Turbine-like - 

Elektron • ■ •• • ; - ; • 

and discharging solutions ; Machine for • 
and disintegrating machines. 


incorporating, 


(P) (hem. Fabr. Griesheim- 

(P) Jones . . Bl59 
(P) Hurrell 

B&42, B584* 

(P) Seaman, and Brinjes and Goodwin, 


and like machines. 

partitions of the containing vessels , 1 rooming . 

Mixtures; Process for making homogeneous liquid — . (P) 

Production of meeiiaiiieal — ( P) NV ittonytoin 

Modeociii; Protein phytotoxins, with special reference to 
Grecu and Kamerman 

Analysis of . Last 

Removal of from substances by centrifugal 

means. (P) Elmore and Coniley 

Mojonnier tester ; Routine examination of dairy products with 
the . Lampitt ami others 

Molasses ; Action of sulphuric acid on vinasses from distillation 

of . Kronacker .. ■ • • ■ , •• •• 

Alcohol from cane . Eifeet of varying additions of acid. 

Owen ami Rond •• •• •■ 

Application of as fertiliser to cane soils In Mauritius. 

Tempany and Giraud •• • • 

Burner for utilising as fuel. (P) Ilildohrandt, and 

Black-Strap Fuel and Potash Products Co 

Cause of low yield of alcohol on fermentation of . Gupta 

and others . . . . . . . . . . • • 2UlT, B959 


Moellun ; 
Moisture 


B3 

B100* 

B238 


, B931* 

B169 

B82 

B491 

B918 

B057 

B884 

B091 
HI 38 
B66 
B121 


Pachlopnik . . 
Waterman 


and 


content of beet 


H319 

Bj79 


B70 

B574 


Clarification of with basic lead nitrate. Dorfmfiller 

Clarifying and purifying for manufacture of compressed 

yeast. (P) Hat 1st and others 

Colloids of . Farnell . . 

Comparative experiments on direct polarisation of . 

K unz 

Determination of ash content of 

Determination of grain in Java - 
Visser . . 

Determination of true dry substance 
Gustavson and Pierce 

Difference between direct and double polarisations of beet 

. SailJard . . 

Exhaustion of final cane at 92' — 94° Brix. Hinds 

Hot saceharato process of extracting sugar from beet . 

Shafor 

Occurrence of substances hindering inversion in . Erden- 

brechcr 

Pectin and pentosan content of canc , and its removal. 

Farnell 

Preliminary treatment of — — for use in manufacture of 
yeast. (P) Hamburger ami Kaesz .. 

Production of butyl alcohol ami acetone by fermentation 

of . (P) Robinson, and Atlas Powder Co. 

Raflinose content of — - — . Saillard 

Recovery of nitrogen compounds and acetone from . 

(P) Synd. d'Etudes ( him. 

Recovery of sugar from cane. (V) De guide 

Recovery of sugar from by the Friedrich and linjtoru 

process. Saillard . . ‘ . 

! Refining . (P) Cutler, and United States Syrup Co. .. 

Results given by different modifications of double polarisation 

method of determining sucrose in cane . Woods . . 

Validity of Geerligs’ theory of formation of . Formation 

of compounds between sugars and snlts : 

Hclderman 

Koithoif 

Molybdates; Manufacture of . (P) Kissock .. 

Molybdenum in alloy steels. Vogel .. 

alloys ; Binary and ternary : . Dreihholz 

Analytical methods for . Moore and others 

•chromium alloys with and without copper. Sicdschlag 
-copper alloys. < P) Norsk.* M ol y hden prod u liter A./S. 

Critical studies on methods of determining . Congdon 

and Rohncr 

Determination of small quantities of - Vila .. u37, 

in ores, alloys, etc. ; Technical determination of . ” Binder ’ 

Thermal expansion of . Hidnert and Hero .. 

Molybdenum compounds free from alumina and zinc ; Extraction 
of . (P) Cams 

Molybdic acid ; Separation of tungstic acid and . Koppel 

Monel metal ; Corrosion of — in photographic solutions. Crabtree 
and Matthew's 

Monoalkyl pulegones ; Preparation of . Haller and Rumart . . 

tt-Monoamino-aclds ; Mierochemical Identification of . Werner 

Monoary lanthuony compounds; Preparation of (P) Chcm 

Fabr. von Heyden . . 

Mimonzo dyestuffs. See under Azo dyestuffs 
Mouoehloroamlne, the amide of hypochlorous acid. Rasehig 

Monoohioro-1 -kctotetrahydronaphthalene ; Preparation of - 

(P) Tetralin Ges., and Hiebensalim 
fl-Monoglyceridea of fatty acids of high molecular wight. Bergmann 

and Sabetuy . , . . _ B081 

Monomethylanillne ~ “ ' 

Key worth 


B437 


B486 

B047 


B0OH 

B70O 


B085 
BOH 5 


B723 


B920 


B1025 

B080 


BH02 
B 802 


mm 

B0O9 


B047 

B047 

B740 

3H8T 

B300 

B02O* 

B179 

B138 

B317 

B203 

B221 

B751 

B421 

B1030 

B733 

B731 

B204 

B810 

B744 

B305 


2.0-Duphthalenedisulphonute. 


Forster and 


108T 
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I'AGE 

Mononltrophenol ethers and their lialogen substitution products ; 

Manufacture of . (P) Matter . . . . . . . . b59J 

Monosaccharides ; The a* and 0-forms of some . Svanberg and 

Josephson B271 

Monosodium phosphate ; Manufacture of . (P) Glaeser . . B829 

Montan wax ; Behaviour of on dry distillation. Marcusson , . b102 

Coloured constituents of . Sinelkus . . . . B624 

Formation of ceres? n hydrocarbons fron . Origin of 

petroleum. Marcusson b660 

Preparation of resins and waxes from crude — — . (P) Jena li<34l 

Removing resinous constituents from, and purifying . (P) 

Nathnnson b327 

wax and similar bituminous substances ; Isolation of . (P) 

Gintl and Milller B3fi6 

or its transformation products; Preparation of . (P) 

Melster, Lucius, und Briining nf>89 

Montc-jus ; Automatic . (P) Howard and others . . . . nf>44 

Moore spontaneous ignition meter ; Studies with the . Ormundy 

and Craven B70O 

Mordanting animal fibres with mineral substances. Kidd . . . . b939 

and dyeing wool. (P) Tclen, and Du Pont de Nemours and Co. nf»<)8 
wool with chromium compounds. Cross and King . , nl009 

Mordants ; Cheap chrome Richard . . ’ Bf>07 

Effect of hydrogen-ion concentration on compound formation 

and adsorption of dyestuffs by . Marker and (Jordon U1010 

Preparation of non-dyeing condensation products of aromatic 

series containing sulphur for use as . (P) Melster, 

Lucius, u. Briining b785 

Morphine ; Constitution of . Faltia and Suppan . . n351 

scries ; Preparation of keto-dcri vat Ives of the . (P) Knoll 

u. Co B402 

Mortar ; Cement . See under Cement. 

Composition for colouring . (P) Master Builders’ Co. . . i»714 

-forming material ; Manufacture of cemcnt-likc . (P) 

Becker B832 

Inadequate hardening of lime . Nusabaum . . . . B517 

Inlluenoc of method of preparing trass-llmc on its density 

and strength. Burehartz B517 

and the like ; Manufacture of material for forming , (P) 

Riedel A.-G B207 

Production of coloured hydraulic . (P) Brandt . . . . B384 

Mosquito larva? and the like ; Produet for destroying . (P) 

Roubaud and Vcillon B804 

Moth-repellent animal fibres. (P) Turner, and Path6 Chemical Co. Bf>53 

Mother-of-pearl. See under Pearl. 

Moths ; Imprograting clothes and the like as a protection from . 

(?) Naefc b212 

Motor fuel ; Tetralin as . Nathan U8U7 

fuels : 

(P) Baekhaus, and U.8. Industrial Alcohol Co. . . «47 

(P) Dolfen and Uostcttler .. .. .. .. BlOO. r > 

(P) Dunning n«20 

(P) Keyes, and U.S. Industrial Aleoliol Co uCfi5 

(P) McKee ., . j$02O 

(P) Mldgley, Juu., and General Motors Research Corp. ni>03 

(P) Morgan 1*55 1 • 

(P) Ricardo J«780* 

(P) Schreiber, and U.S. Industrial Alcohol Co. . . B0* 

(P) Taber and Essex . . . . 1K>20 

(I\ White B822 

fuels cornpo-e.* of mixtures of alcohol and heavy petrol ; Bench 

experiment on — — . Watson and Ormandy .. B8C»fl 

fuels ; Equilibrium boiling-point and latent heat of vaporisation 

of . Ormandy ami (’raven nfi 

fuels; Low-temperature tar oils as . Hiiusscr and F.llerbusch b77(J 

taels; Lowering of boiling point in some mixed . Myhrvang B739 

fuels ; Manufacture of : 

(P) Annaratone .. .. .. .. .. Hi 005 

(P) Kelley and Kerr n210 

(P) Sehrauth . . . . . . . . . . . . U704 

fuels; Manufacture of alcohol-ether . (P) Liehtenthaeler B4L1* 

fuels ; Studies on with the Moore spontaneous ignition 

meter. Ormandy ami Craven . . . . . . B700 | 

fuels; Weighted Index number for volatility of . Grilse . . U44 

spirit : 

(P) Alexander .. .. .. B210 

(P) Diamond .. .. .. .. «124 

spirit; Inliuenee of construction of revolving retorts on com- 
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Verona Chemical Co. 
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NltrosUrch explosives. See under Explosives. 
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Nitrous oxld*’ ; Adsorption of mixtures of carbon dioxide and 

by charcoal. Richardson And Woodhouse . . b14 
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core-; Preparation of . (P) Mela mid .. .. .. B302 

Cracking : 

(P) Davidson and Conner B166 

(1») Monnot B124 

(P) V. L. Oil Processes, Ltd., and Lucas . . B779, B779 

Cracking and distilling . (P) Davidson and Conner .. B160 
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Foundation, Inc. . . . . . . . . . . . . B7J>5 
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Determination of bromine-iodine value of . Preacher . . B318 
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litschka and Dietrich B525 

Determination of hydroxyl value of by Nermann's 

method. Meigen and Ramge ,. .. .. .. B184 

Distilling : 

(P) Alllnson, and Doherty Research Co. .. .. B779 

(P) Llebmanu .. .. .. .. .. .. B4fll 

(P) Woldlch B459 

Distilling with aluminium chloride. (P) McAfee, and 

Gulf Refining Co. .. .. .. .. BlOO, B779 

Distilling and cracking . (P) Smith .. .. .. B503 

Distilling emulsified lu contact with porous materials. 

(P) Gallsworthy, and Texas Co. .. .. .. .. Bl24 

Drying - — . See under Oils, Fatty. 

Edible See under Oils, Fatty. 

Electrically heated apparatus for cracking . (P) Page 

and Fa by an . . . . . . . . . . . . B5f>0 

Extraction of : 

(P) Drey maun .. .. .. .. .. .. B795 

(P) Eddy, and Cocoa Products Co. of America .. B432 

(P) Female .. .. .. .. .. B877 

(P) Tunlson, and U.S. Industrial Alcohol Co. .. B839 

Extraction of from oleaginous grains and other materials 

by solvents. (P) Perln, and Hoc. Anon. Acetolcum . . Bfi03 

Extraction of from vegetable fruits and nuts. (P) 

Moseley and others . . . . . . . . . . B23, b02 

Extraction of with volatile solvents. (P) Rosenthal . . b23 
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Jun., and Hocliwalt .. .. .. .. .. .. B932 

Filtering . (P) Ward .. .. .. Bl80 

Hydrogenated . See under Oils, Fatty. 

Hydrogenation of — — : 

(P) Ellis B102, B224 

(P) Holden, and American Cotton Oil Co. .. .. B343* 

( P) Lever Bros., and Thomas . . .. .. .. »14U 

and the like ; Treating to remove or recover substances 

therefrom. (P) Patrick and others B10Q5 

Manufacture of catalysts for hydrogenation of , (P) 

Ellis .. . . B432 

Manufacture of cattle- fecdlug cakes and . (P) Dujardin b390 

Material for treatment of . (P) Prut z man and others . . B9 
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King, and Gulf Refining Co. BlOO 

Mineral -. See under Oils, Hydrocarbon. 
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Gardner . . . . . . . . . . B434 
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Soc. Anon. Oiler . . . . . . B952 
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oils, (p) Marshall B300 

Production of therapeutically-aetive constituents of . 

(P) Boedeckcr b234 
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churning pulverised substances, such as coal, in a bath 
of water mixed with oil. (P) Soc. do Bocherchcs et 

Porfectionnomcnts lnd., and Bascoii b548 

Refining : 

(P) Bollmann .. .. BOOS 

(P) Croner B390 

(P) Masson and Engel .. .. . . .. .. B124 

(P) Pyzcl . . . . b899 

(P) Reilly b21(> 

(P) Stoll . . b503 

Relution between iodine \ allies and refractive indices of 

hardened . Watson and Slid borough .. .. B7G/> 

Removal of from fuller s earth and the like. (P) Wcnck 

und Co. b390 

Removing solid impurities from extracted . Hassel . . B263 

Retort for gasifying . (p) Sharp and Bassett . . . . i»025 

Separation of fatty adds from . (P) Wcekcr . . . . b877 

Separating from oil-saud. (P) Strenpe, and Deutsche 

Erdol A.-G. . . . . . . , . . . . . . . u626 

Separation of from water. (P) Vickers, Ltd., and 

McKechnlo .. .. .. .. .. .. b283* 
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distillation of . (P) Falrweather B410 
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Thickening and/or teaching . (P) Andrews, and Rose, 

Downs, and Thompson, Ltd. . . . . . . . . b877 
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(P) Hiller, and Hiller, Inc B479 

Treatment of . (P) Nlcol, and Douglas and Sons, Ltd. B802* 

Viscosity of at high temperatures. Fortsch and Wilson B777 

Vulcanising . (P) Van dcr Moulen U917 

Water-soluble “ drilling ** . Von der Heyden and Typkc 0877 
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Oils, Essential : 

Action of on germination of seed*. Sigmund , . . . b723 

Ajowan oil ; Phenols In . Sobti and Singh . . b33 

Artemisia herba alba oil ; Probable presence of thujone in 

Allnari b536 

Backhoutia angustifolia oil. Penfold . . . . . . b920 

Backhaui ria tilriodora oil. Penfold . . . . . . . , b 33 I 

Backhoutia mgrti folia (grey or ” scrub ” myrtle) oil. I’enfold n570 

Bmckea crmulata oil ; Stearoptene occurring in . Penfold 

and Morrison . . . . . . , . , . . , 1*570 j 

Boroniathujona oil. Penfold 1! U33 ; 

Boswellia serrata oleo- resin ; Oil from . Roberts Hi 14 | 

Calamintha umbrosa oil. Moudglll . . . . . . 163T, B80fl 

Callistemon lanceolatus oil. Penfold .. ... . . n92fl I 

Callistemon viminalu oil. Penfold . . . . . . . . b920 ' 

Camphor oil ; Sesquiterpenes and sesquiterpene alcohols 

from . Ruzlcka and Stoll . . , . . . , . n400 

Camphor red oil ; Reaction between sulphuric acid and 

. ono H447 

Cardamoms oil. Moudglil 137T, b905 

Cassia oil ; Utilisation of for synthesis of cinnamyl 

alcohol. Hill and Nason . . . . . . . . b997 

Citronella oil ; Determination of citroncllal in . Dupont 

and Labaune . . . . . . . . . . . . . , b920 

Clove oil ; Determination of eugenol in . Boumu .. B313 I 

Darwinia fasticularis oil. Penfold .. .. .. .. n33 ' 

Darwinia grandiflora oil. Penfold B920 | 

Darwinia grandiflora oil ; Stearoptene occurring in . 

Peufold and Morrison . . . . . . . . . . b576 ! 

Determination of clneol in : 

(•ash and Fawsitt BU2fl ! 

Walker B75 ! 

Determination of in flavouring extracts. Randall . . B053 j 

Disinfecting power of vapours of towards acid-fast bacteria. [ 

bacteria. Schobl and Kusana . . b 765 i 

Esterlll cation in inert media for determination of alcohols 

in . Boulez B447 j 

Eucalyptus rUriodora oil. Ponfold . . . . . . . . B33 : 

Eucalyptus Macarthuri oil. Penfold . . B33 I 

Eucalyptus oils ; Germicidal values of . Penfold and 1 

Grant .. .. B112 | 

Eucalyptus oils ; Miscibility tost for . Fawsitt and 1 

Fischer b570 I 

Galbannm oil ; Cndinol from . Ruzicka and Stoll .. 1)278 

Germicidal values of Australian (exclusive of eucalyptus 

oils), also of their constituents and some synthetic 

products. Penfold and Grant u923 I 

Lc.ptospermum tit rata oil. Penfold .. .. .. .. b 33 j 

Leptospermum LivertiJgci oil. Penfold B33 1 

Manuka ( Ltntospermum scopariurn) oil. Gardner . . 34T, B40(j 

Melaleuca oils ; Australian . Baker and Smith . . . . Bf>76 ; 

Mustard oil ; Characters and composition of . Dclagc. . ii848 J 

Mustard oil as a preservative for wines etc. Malvezin and 

Bidart . . . . 1)227 ! 

Mustard oil as preservative for wines and foodstuffs. Delage B09 

Mustard oils ; Microchemical detection of . Pietschmann B889 

Oak-raoss oil. Walbaum and Rosenthal 1)537 

Ocimurn virid e oil from Grasso and from New Caledonia. 

Glichltch n75 

Peppermint oil ; Determination of In pharmaceutical j 

preparations. Randall B653 « 

Peppermint oil extracted from peppermint water. Masscra Bill J 

Peppermint oil ; Lettish and influence of frost on its 

composition. Swlrlowsky B75 j 

Peppermim oil ; Manchurian . Nakao and Shibue .. B33 

Peppermint oils ; Improving the odour and taste of . : 

(P) Muller, and Flnow Metall* u. Chem.-Fabr. .. .. b927 

Pine wood oil ; Purification of . (P) Teupel . . . . B403 

Pinus pinea oil. Dupont and Barruud B015 

Preparation of solutions of . (P) Soc. Chim. Caines du 

Rhdne . . B448 

Recovery of by distillation. (P) Todd, and Todd Co. U092 

Rosemary oil. Traetta-Mosca and Pnpocchla . . . . b278 1 

Rue oil ; Kctonlc constituent of a Hamplo of Algerian . 

Morgan and Holmes . . b«53 ! 

Thyme oil ; Determination of thymol and carvacrol in i 

Spanish . Sage and Dalton . . . . 1)1029 , 

Thymus capitatus oil : Sicilian — — as a source of carvacrol. 

Palazzo ami Lutri B530 

Turmeric oil ; Constitution of curcumone from . Rupc 

and Wiedcrkchr . . . . . . . . . . . . B889 ■ 

Viscosity of not suitable as a means of evaluation. Dc 

Jong and Van Harpon E1029 j 

Oils, Fatty : 

Aleurites montana oil. Parker and others b478 j 

Almond oil ; Reichert-Meissl valuo of . Eldson and 

Smith 1)479 j 

Animal oils ; Refining . (P) Quick B302* 

Apricot-kernel oil ; Reichert- Molssl value of . Eladon 

and Smith 1)479 j 

^jactils oil ; Hydrogenation of . Lush 55 t 

Cashew-nut oil. West and Cruz B23 ; 

Castor oil ; Manufacture of composite lubricants from . i 

(P) Dodge . , . . B124 

Castor oil ; Test for distinguishing from other oils and 

for determining its purity. Stocks . . U102 

Chaulmoogra oil and allied oils ; Comparative analytical study 

of — — . Perkins and Cruz 1*342 

Chaulmoogra oil and allied preparations ; Chemotherapeutic 

experiments with . Schflbl B342, b342 

Chaulmoogra oil ; Comparison of antiseptic power of 

with that of other vegetable and animal oils. Schdbl . . B342 

Chaulmoogra oil ; Toxicity of . Read B1029 


Oils, Fatty — continued. 

Chaulmoogra and other vegetable oils f Mechanism of growth- 

inhibiting effect of towards add-fast bacilli. Schtibl B995 

Chufa oil from tubers of Cyperus esculentus ; Constituents of . 

Baughman and Jamieson B139 

Coconut oil ; Composition of . Klsdon B639 

Coconut oil ; Detection of in chocolate. H artel and 

Marania B571 

Coconut oil ; Detection of traces of alkali or soap in refined . 

Brooke B986 

Coconut oil ; Determination of butter fat and in fat 

mixtures. Leopold and De Mooy . . . . . . b222 

Coconut oil ; Hydrogenation of . Lush 54 t 

Coconut oil : Influence of solvents on Hanna iodlno value of 

. Bankston, jun,, and Vilhrandt wwi 

Coconut oil; Rancidity of . Boedtker b341 

Coconut oil refining. Lee .. .. .. .. u43o 

Coconut oil ; Separation of octoic and decolc acids from — — . 

Walker nl39 

Cod liver oil ; Durability of vitamin A of . Poulssoti . . b962 

Cod liver oil ; Effect of storage of livers on vitamin A potency 

of . Holmes . , . . . . . . n390 

Cod liver oil ; Highly uusaturated acids in . Tsujlmoto and 

Kirmira . . . . . . . . . . , . B130 

Cod liver oil ; Influence of storage and of emulsification on 

vitamin A in . Drummond and others . . 236 t, d954 

Cod liver oil ; Relation of vitamin A potency of to sexual 

condition and age of the cod. Zilvu and others . . . . D342 

Cod liver oil ; Removing odour and flavour from or from 

like oils or the unsaponiflablc portion thereof whilst retain- 
ing vitamin activity. (P) Pearson and Co., and Clark . . B681 

Cod liver oil ; Stability of vitamin A of towards the harden- 
ing process. Zilvu . . . . . . . . B962 

Cod liver oil ; Vitamin content of . Stammers . . . . n349 

Cod liver oil ; Vitamin A potenry of . Holmes . . . . b431 

Colorimetry of . Diekhart's reaction. Heller ... it877 

Cottonseed oil ; Decomposition of in a closed vessel at 

450' compared with hydrogenation of tin? oil by the Bergius 

method. Waterman and perquin . . B525 

Cottonseed oil ; Hydrogenation of . Lush 53T 

Cottonseed oil ; Influence of solvents on Haims Iodine value of 

. Bankston, jun., and Vilhrandt .. .. .. B081 

Cottonseed oil ; Production of . (P) Bollmann . . D0O3 

Drying oils ; Permeability of films of . Bauer and Gonser 1)987 

Drying oils ; Polymerisation of . Morrell 302 t 

Drying oils; 80-called polymerisation of — — . Wolff.. B910 

Edible' oils ; Deodorising . (P) La Bour, ami Chemical 

Equipment Co. . . .. .. .. .. .. .. B719 

Esterification of to neutralise free fatty adds (P) Bolton 

and others . . . . — b224* 

Fish oils; Preparation of highly iinsatiirutcd adds of . 

Tsujlmoto and Kiuiura . . . . . . b62 

Fish oils ; Quantitative analysis of sardine blubber and its value 

as a paint vehicle. Kilmer and Semiuelhauer . . . . B980 

Hake liver oil ; Vitamin A potency of . Holmes .. B431 

Hardened oils; Relation between iodine values and refractive 

indices of . Watson and Sudborough .. .. .. B755 

Hydrogenated oils ; Manufacture of food products from . 

(P) Boyce, and American Cotton Oil Co. . . B310 

Hydrogenated oils ; Recognition of — — . Williams and 

Bolton . . . . . . . . . . . . . . . . B952 

Influence of water 011 course of reaction of alcoholic iodine , 

solution with . Margosches and others . . . . b680 

Linseed oil ; Crystalline bromides from . Toms , . . . n204 

Linseed oil : Effect of iron oxide pigments 01; rate of oxidation 

of . Rhodes and others . . . . . . . . . . i)916 

Linseed oil ; Filtering — — . (P) Ward j)186 

Linseed oil group and poppy seed oil group ; Difference:* between 

oils of as vehicles for artists colours. Eibner and 

Wlbelltz B64I 

Linseed oil ; Oxidation of lumbang oil and . West and 

Do Leon . . . - . . . ■ . - . . . . B342 

Linseed oil ; Polymerisation of . Friend and Aicoek B525, B754 

Linseed oil ; Quantitive analysis of a sample of . Eibner 

and Sehmldiuger BlOl 

Linseed oil substitutes, (P) Bayer und t o B434 

Lumbang oil ; Oxidation of linseed oil and — — and of the 

principal compounds in lumhaug oil. West and De Leon b342 

Lupin seed oils. Guillaume 1)302 

Marine animal oils ; Analysis of oxidised — — . Last . . . . b918 

Marlifc animal oils ; Distillation of and separation of the 

fatty arids present in animal fats from those peculiar to 

marine animal oils. (P) Stiepel 1)479, n603 

Marine animal oils ; 8ulnhonation of for preparation of 

fat-liquoring material. Rose and Keh . . . . . . B918 

Marine animal oils from the zoological viewpoint. Van Gavers B390 

Olive oil ; Action of catalysts with . Gill B183 

Olive oil ; Condensation of mannitol with . Irvine and 

Gilchrist B263 
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Oncotta echinata (gorli) oil ; Medicinal value of B342 

Oncoba spinorn oil ; Medicinal value of B342 
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Ray-fish liver oil ; Unsaponifiable constituents (higher alcohol*) 

of , Toyama b431,b719 
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Oils, Fatty - continued. 

Bayun oil. 1'ntel . . . B796 

Salvia plebcia oil. Ban and Slmonsen b478 

Heal oil. Bauer and Noth . . . . . . . . . . . . b183 

Sesam<‘ oil : Baudouin tost for . Graveuhorst . . . . B183 

Sesame oil ; Chemical composition of . Jamieson and 

Baughman . . . . . . . . . . . . . . B431 

Sesame oil ; Crushing mills for refining crude . (I*) Fahim B910 
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Shark liver oils : Saturated hydrocarbon from . Toyama B224 

Soya bean oil ; Composition of . Wallis and Burrows . . B838 

Soya bean miso oil. Kodaum B504 

Suiphonated oils of animal origin ; Induction of soluble . 

(P) Alsche B140 

Suiphonated oils and proposed methods of analysis for practical 
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Theory of polymerisat ion In . Morrell . . . . B754 

Treatment of . (I*) Bisseli, and Vegetable Oil Securities Co. B1019 

Treatment of by the Voltol process. Eichwald . . . . n754 

Tung oil. Eibner and others . . . . . . B477 

Tung oil ; Alkali viscosity increase test for varnishes made with 

. Gardner and lloldt B082 

Tung oil; Crushing experiments on production of from 

American seed. Gardner . . . . . . . . . . B039 

Tung oil ; Drying of . Schmidt H0O4 
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Tung oil; Filtering . (P)Ward hi 80 

Tung oil ; utilisation of in linoleum manufacture. Fritz B303 

Vegetable oils ; Disinfecting power of vapours of towards 

acid-fast bacteria. Schdbl and Kusama . . . . U705 
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Vegetable oils ; Refining . (?) Quick B302* 

Vegetable oils ; Removal of acids from — — by adsorption. 

Beehhold and others . . . . U204 

Vegetable oils ; Selective action of nickel catalyst In hydro- 
genation of . Richardson and others . . . . . . B504 

Whalo oli ; Composition of . Milligan and others . . B223 

Whale oils ; Fatty acids of hump-backed and llnncr — 

Toyama 

Oils, Hydrocarbon ; 

Apparatus for refining : 

(P) Johnson 

(P) Reilly 

Conversion of and of similar substances. (?) Emerson 

Cracking : 

(P) Davidson and Lewis 

(?) Linton, and Linton Gasoline Process Co, 

Crude oils of Rurinah and Assam. Wilson 
Crude oils of the Empire. Dumtan and Kcwley 
Crude oils ; Viscosity-temperuture curves of fractions of typical 

American — l ane and Dean 

Crude oilB. See also Petroleum. 

Cylinder oils ; Determination of viscosity of . Berl and 

others 

Decolorising . (?) Manning, and Manning Refining Equip- 
ment Corp. 

Decomposing water ami — — and re-composing the products 
therefrom. (?) Murrie 

Determination of sludge value of . Schwarz and Marctisson Bf>80 

Distillation of . (?) Power Specialty Co BO 

Extraction of from oil-bearing earthy material* (P) Day B125* 

Lowering viscosity of . (?) Culroer \ B821 

Mineral oil distillates ; Desulplmrisation of by means of 

hypochlorite. Waterman and Ueimel . . . . . . b739 

Mineral oils ; Apparatus for dehydrating by boiling. (?) 

Dehno . . . . . . . . . . . . . . n626 

Mineral oils ; Apparatus for distillation of ; 

(?) Billow and Allen . . . . moor, 

(?) Power Specialty Co 1,85 

Mineral oils ; Catalytic action of metals on — — - . Stager and 

Bohneublust . . . . . . . . . . . . . . b8!)S 

Mineral oils ; Dehydration and distillation of . (?) 

Thermal Industrial and Chemical (T.l.C.) Research Co., and 

Rider B934 

Mineral oils ; Determination of sludge value of . 

Bauerech&fer BS18 

Mineral oils ; Distilliug with catalytic chemicals for production 

of Jow-builing . (I ) Prichard and others . . * . , b85 

Minerals oils ; Fluidity anomalies in refined . Blnglmru 

and others .. .. .. .. .. .. biq9 

Mineral oils ; Process of making non-sludging. (?) Moody b9 

M’ueral oils ; Production of solutions of non-mineral oils with 

. (P) Marshall b300 

Mineral oils ; Production of sulpho-compounds from . (P) 

Johansen, and Atlantic Refining Co. 

Mineral oils ; Purifying and hydrogenating heavy . (?) 

Internationale Bergin Co., aiul llofsitss 

Mineral oils ; Purifying from sulphur. (P) Hillman 

Mineral oils ; Refining : 

(F) Forward 

(P) Hall, and De Laval Separator Co B85 

<P) HUtz B300, B503 

(P) Oil Refining Improvements Co., and Hood .. b47 

(P) Petty, and De Laval Separator Co. . . . , b77U 

(P) RlalLand . . . . , , , . , , t , b209 

Mineral oils; Removing acid constituents from . (P) 

Fischer B287 

Mineral oils ; Retorts or stills for . (P) Lamplough and 

Harper * .. .. .. B 320 

Mineral oils and spirits; Treatment and purification of . 

(P) V.L. Oil Processes, Ltd., and Lucas B550 


B1019 


B550 

n020 

ID10 

11899 
B280* 
B701 
’70 

B858 


B304 


B821 

B503 


11124 


B503 

B55U 


B9 
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Oils, Hydrocarbon — continued. 

Mineral oils ; Treatment of — »- : 

(P) Hoyi B603 

(P) V.L. Oil Processes, Ltd., and Lucas . . . . B300 

Mineral oils ; Treatment of — - by the Voltol process. 

Eichwald B764 

Molecular conversion of and separation of the resulting 

products. (P) Lewis B460 

Paraffin oil : Determination of in pharmaceutical prepar* 

ations. Wolchhorz and Klinger B2S2 

Production of low-boiling . (P) Richard and others . . B9 

Recovory and refining of gases and light from oil wells. 

(P) Knox and Speer B860 

Treatment of vapours of . (P) Lamplough B065 

Oleanole. Van der Ilaar B906 

Olefines; Determination of in gas mixtures. Suida and 

Wosely nC23 

and mixtures containing them ; Preparation of chemical pro- 
ducts from . (P) Hamagc, and Bostaph Engineering 

Corporation . . . . . . . . . . . . B410 

Preparation of gaseous and liquid . (P) Chem. Fabr. Kalk. n821 

Oleic acid ; Action of catalysts with . Gill Bl83 

compound; Preparation of . (I*) Ellis B77 

Hydrogenation of with nickel as catalyst. De Roubalx . . B0O3 

Oleic alcohol. Toyama B223 

Oleine ; Hydrogenation of commercial with nickel as catalyst. 

De Roubalx B0O3 

Oleo-reslns, See under Resins. 

Oleum ; Apparatus for analysis of . Bosshard . . . . . . b370 

Vapour pressures of and their application to problem of 

absorption of sulphur trioxide. McDavid . . . . 57x, B29I 

Olive oil. See under Oils, Fatty. 

residues ; Dry distillation of . Bnsanta Bf>25 

Olives ; Composition of Corsiran . Sajous . . . . . . B1018 

Preservation of for oil production. Marcllle . . . . B1018 

Oncoba oils. See under Oils, Fatty. 

Ooporphyrin. Fischer and Kfigl B125 

Opium alkaloids ; Extraction of . Kanewskaja . . . . B1028 

extracts ; Preparation of permanently clear suitable for 

subcutaneous injection. (P) Byk-Guldenwerke Chfcm. 

Fabr B849 

Oppau ammonium sulphate-nitrate ; Chemical and physical pro- 
perties of . Robertson and others . . . . B494 

ammonium sulphate-nitrate ; Experiments to determine 

whether possesses explosive properties. Rotter . . B494 

Orange juice as a source of vitamin B. Stammers B349 

Orclnol content of J^ecanore turtarea. Patterson . . . . . . 190 t 

Ore suspensions ; Centrifugal separator for . (?) Ecclcston, 

and Centrifugal National Concentrator Co. .. .. u60 

Ores ; Agglomerating . (?) Smidth £ Co. . . b137, B262 

Agglomerating mixtures of fine and fuel in shaft furnaces. 

(P) Gicsocke BlHO 

Agglomeration of pulverulent . (P)Poppe b837 

Apparatus for concentrating by froth dotation. (P) 

Verecn. Kohlcnmantsehapplj b'»87 

Binding granular and other substances, such ns which in 

their normal condition are incapable of being bound. (P) 

Jung . . . . b985 

Briquetting . (?) Beasley and others b6<)2 

Combined sulpliidation and notation of . (?) Barrows . . b340 

Concentration of ; 

(?) Dolbear, and Pneumatic Process Flotation Co. . . H222 

(?) Doscnbach BlOb 

(?) Kbcrcnz and others .. .. >f . . b 87;, 

(?) Frederick and others . . . . . . , . , . b502 

(?) Luckcnbach, and Luckcnbach Processes, Inc. . . b222 

(?) Scott, and Minerals Separation North American 

Corp B38Q* 

(?) Stilman and others . . , . . . , . , . Bf>23* 

( ?) Tucker and others .. .. . , . . j . b0O2* 

(?) Vogt, and Standard Chemical Co b29 

Concentration of — - - by flotation : 

(P) Elektro-Osmose-Huruboldt A.-G B08O 

(P) Emery B137 

(P) Luckcnbach, and Luckcnbach Processes, Inc. . . u21 

(P) Luckcnbach Processes, fnc. .. .. .. .. bIOU 

(?) Sayre, und Metals Recovery Co. . . . . . . b08<> 

(?) Scott, and Minerals Separation North American 

Corp b91 4 

Concentration of mixed sulphide — . (?) Pailanch, and 

Metals Recovery Co. . . . . . . t t b429 

Concentration of — ami of metalliferous residues and the 

like. (?) Dyson and Altehison b222* 

Concentration of oxidised bv flotation. (P) Eureka 

Metallurgical Co. B985 

Dccom nosit ion of . (?)Gat.. .. " *' b301* 

Desulphurising sulphide . ( p) A.-G. fiir Bergbau, iilel- und 

Zinkfabr. zu Htolbcrg . . . . . . , , B079 

Dielectric serration ; a new metho<l for treatment of — - 

Hatfield B20I 

Direct reduction of . (P) Basset . ! B474 

Electric smelting of . (?) Dow ’ j B21 

Electrolysis of fused salts of metals and recoVcry of metals and 
acid radicals, and application to the recovery of valuable 

constituents from metal-bearing . (?) Ashcroft .. ul“9 

F otation of . (?) Ellis, and Kills Flotation Co B470 

notation of — containing sulphides and carbonates. (P) 

Wolf, and Elektro- Osmose A.-G. ... , jHOO 

Flotation of and materials therefor. (P) McCullough and 

others BlOO 
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Ores—oontinued, 

flotation process of recoVering'TWlfea from . (F) Nokcs, 

and Eureka Metallurgical Oo. B0O2* 

Furnaclntr process for recovery of volatile constituents from . 

(F) Fogh, and Ore Boasting Development Oo b21 

Heat treatment of . (P) Clevenger, and Research Corp. . . B523 

Laboratory testing of by dielectric separation. Holman 

and Shepherd B281 

and the like ; Apparatus for concentration of by froth 

flotation. (P) Junes and others B794* 

and the like ; Apparatus for washing : 

(P) Wilmot B822* 

(P) Wilmot and Blatch B822* 

and the like ; Froth-flotation concentration of . (P) 

Minerals Separation North American Corn. . . . . B717 

Machines for sintering . (?) Lloyd, and Dwight and Lloyd 

Sintering Co b 222, nl018 

Preparation of for leaching. (P) Henries . . . . . . B339 

Preparation and smelting of . (P) Diehl B340 

Preparation of sulphur-containing especially for extraction 

of precious metals. (P) Hoc. Metalurgica Chilcna " Cuprum ” B429 

Preparation of for treatment for recovery of the metallic 

content*. (P) Soc. Metalurgica Chllena “ Cuprum ” . . B951 

Process for making agglomerates of fine . (P) Giosecke . . B101* 

Producing uir-tight joints between receptacles and suction- 
boxes in apparatus for sintering and otherwise treating 
. (P) Stehll B951* 


. (P) Middleton and Lalor . . . . Bl81 

— (P) Bragg, and Metals Recovery Co. B181 


. (P) Stehll B951* 

Recovering motallic values from by chloridising roosting. 

(?) Schmidt and others n950 

Reducing jiowdercd . (P) Wuensch . . . . . . . . B523 

Reducing and refining . (P) Mill and Gray B002 

Reduction of : ■* 

(P) Coley B601 

(?) Glrouard and Salisbury-Joncs B380* 

Reduction of and production of calcium carbide. (P) 

Reid, and International Nitrogen Co. M558 

Roasting in shaft furnaces. (P) Plauson’s Forschungslnst. B424 

Roasting sulphide . (P) Middleton and Lalor . . . . ul81 

Selective flotation of . (P) Bragg, and Metals Recovery Co. B181 

Selective notation as applied to Canadian . Parsons . . B7f»l 

Sintering fine . (P) Holmberg, and Allmanna Ingenlors- 

bryan Torulf b9 1 4*. B049 

Sintering fine and pulverous by mcaus of portable sintering 

vessels. (P) Allmanna Ingenibrsbryun Torulf . . . . B087> 

Smelting . (P) Kaptcyn, jun. l»47fi 

Treatment of : 

(P) Gordon and Keith . . . . . . . . . . B002* 

(P) llirt, and Mexican Northern Mining and Hallway 

Co B088 

(P) Mackay u«l* 

(P) Merryweather, and Bethlehem Steel Co. . . . . B428 

(P) Moxharn and Bailey . . . . . , . . . . B430* 

(P) Soc. Anon. Cockorlll, and Couslu n474 

(P) Varle7, B389 

Treatment of complex sulphide . (P) Perkins, and Metals 

Production Co. of North America BlOl* 

Treatment of oxidised . (P) Perkins, and Metals Produc- 
tion Co. of North America B837* 

Treatment of siliclous . <P) Wigton and others .. .. B340* 

Treatment of sulpldde and the like. (P) Ashcroft . . . . B470* 

Treatment of sulphide with nitrates. (P) Libby .. .. B914 

Treatment of sulphide and oxidised . (V) Hamilton b182* 

Organic compounds ; Manufacture of by reactions with liquid 

reagents. (P) Shannau and others B462 

compounds : Oxidation of . (P) Badische Anil in u. Soda 

Fabr. . . . . . • • • • • • • • • B403* 

compounds; oxidation of aromatic . (P) Chan. Werkc 

Grenzach A.-G. . . . . • • • • • • • • B401 

oompounda ; Volumetric method of elementary analysis of . 

Haoksplll and D’Huart J<771 . 

liquids; Preparation of homogeneous mixtures of . (P) 

Sehrauth 

liquids ; Purification of . Nathanson »407 

liquids ; Treatment of with relatively small amounts of 

other liquids which give rise to injurious side reactions. (P) 

Deutsch, and Consortium filr Eloktrochem. Ind B811 

matter ; Continuous reduction process for treating waste - — . 

(P) Maclachlan, and Maelachlan Reduction Process Co. . . x534 # 

substances in alkaline liquors ; Oxidising — - — . (P) D’Ans . . n743* 

substances : Determination of purity of — -- by the bichromate 

method. Grey . . . . . . . . . . ■ • • • bl99 

substances ; Ease of oxidation of at the ordinary temper- 
ature. Gompel and others . . . . . . . . • • 9445 

Organisms ; Metallisation of . Zelinsky . . . . . • • • b20 

Orthophosphates ; Simple and double metal . Applications to 

analysis. Travers and Perron B771 

O sa zones ; Iodometric determination of nitrogen In — Nunji .. ul90 

Osndrldlum ; Assay method for in pyrltlc concentrates. Watson B420 

recovery from banket. Stanley and Adam . . . . • • Bl77 

Osmium ; “ Alcoholic fermentation ” of formaldehyde by . 

Muller "232 

Reactions for detection of . Wdhler and Metz . . . . 9998 

Osmium tetroxide as reagent for determination of tannins and tlielr 

derivatives. Mitchell b481 

Ovens, chamber- ; Vertical — — : ann 


(P) Hlby and van Hacret 
(F) Otto 


Distillation for manufacture of coko and gas. (P) Gewerk* 

schaft ver. Constantin der Groese 

Overvoltage ; Phenomena of passivity, and cathodic . Llebrelch 

and Wlederholt 

of zinc ; Hydrogen . Westrip 
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Oxalates ; Studies of sparingly soluble , readily obtained from 

hot solutions of reacting substances. Chatterjce aud 

Dliar B964 

Transformation of insoluble by means of sodium carbonate 

solution. Curtman and Hart B454 

Oxalic acid ; Influence of strong adds on solubility of . Herz 

and Neukirch U277 

Preparation of : 

(P) Badische Anilin und Soda Fabr B848 

(P) Deutsche Gold- u. Sllbcr-Schclde-Anatalt . . . . b401 

or its salts ; Obtaining . (P) Bhopal Produce Tru»t, Ltd., 

and Fraymonth n577 

Synthesis of , Matignon and Faurholt b708 

Titration of with permanganates. Koltholf b019 

as a titration standard. Treadwell and Johner . . .. n58(> 

Oxidation of aromatic compounds by means of oxygen-containing 

gases ; Catalysts for . (P) Meigs and Ellis . . . . U493 

of aromatic hydrocarbons ; Electrochemical . Fie liter . . B430 

of aromatic organic compounds. (P) Chctn. Wcrke Grenzach 

A.-G B401 

Catalytic and induced in presence of salts of cerium and of 

iron. Goard and Rideal B214 

Induced aud explanation of the internal use of iron salts 

and of fever. Dhar B925 

of organic compounds. (P) Badische Anilin u. Soda Fabr. . . B403* 

of organic substances at the ordinary temperature ; Ease of 

- — . Compel and others . . . . . . . . B445 

potential; Benzidine as reagent for specific . Kolthoff .. B156 

processes ; Mechanism of . Wfcland . . . . B74 

-reduction processes manifest in biochemical processes ; Mechan- 
ism of . Girard and Platard . . . . . . B455 

Sulphochromie and /3-oxidation. Polonovski . . . . b277 

Oxidations induced by metals. Aloy aud Valdlguie B70r» 

Oxide, spent ; Extraction of sulphur from . (?) Given, and 

Stevcn3 Aylsworth Co. B124 

Oxides ; Absorption of gases by colloidal and mode of action of 

electric accumulators. Bary . . . . . . . . B263 

Apparatus for reducing metal with hydrogen. (P) Perezel b703 

Behaviour of in the flotation process. Deri aud Pfannm filler b702 

Dissociation of some by heat. Balarew . . . . . . B595 

Manufacture of . (P) 'i'hlbault . . . . . . . . B267* 

Production of plastic masses from non-plaatic . (P) Rulf . . B90 

Reduction of . (P) Colpy . . . . . . B0O1 

Reduction of metal . (P) Berlin . . . . . . B670 

and similar products ; Production of metal . (P) Gjersoe , . B711 

Oxidised substances; Bunsen iodometric distillation method of 

determining highly . Jandor and Beste . . . . B010 

Oxidokctones ; Production of . (P) Weitz . . . . . . B890 

Oxycodeluono ; Preparation of a reduction product of . (P) 

Freund and Speyer B200, B492 

Oxydase of milk ; Preparation and properties of xanthine . 

Dixon and Thurlow B90O 

of milk ; Xanthine . Dynamics of the oxydase system. 

Dixon and Thurlow . . . . . . . . . . B900 

of milk; Xanthine . Reduction of nitrates. Dixon and 

Thurlow B960 

preparations ; Applicability of guaiaeol for measuring the 

activity of . Floury . . . . . . . . B610 

Oxydases, artificial ; Hydrolysis of starch by Birdennaun and 

Jernakoff . . . . . . . • • . • • • • . - B091 

and oxidation of qtiinol. (Tnreus . . . . . . . . . . B959 

Oxygen ; Activation of by metallic copper. WIeJund and others b74 

Activation of in slow oxidation of sodium sulphite. Jorissen 

and Van den Pol .. .. .. •• •• • BlOll 

Case in which Winkler’s manganous process for dissolved is. 

untrustworthy. Coste and Andrews B31 

Catalytic electrolytic generation of . Fink B631 

Colorimetric detection and determination of available in 

oxygen-yielding salts and detergents. Jungkunz . . .. b877 

Determination of dissolved In presence of Jron salts. 

Buswell and Gallaher . . . . • . . . . . • • B72 

Determination of dissolved In small samples of water. 

Winkler B573 

Determination of hydrogen in electrolytic . Gebertli . . b204 

Direct union of sulphur and . Norrisli and Rideal . . . . Bl?2 

Effect of absorption of carbon dioxide upon conductivity of 
sodium hydroxide electrolyte in cells for production of 

hydrogen and . Holmboc . ., . . . . . . B01 

EleriJblyser for producing hydrogen and : 

(P) Fauser B033 

(P) Levin B138 

Electrolytic manufacture of hydrogen and . (P) 6eott . . B257 

liquid ; Devices for regulating evaporation of . (P) Kautny B021 

Manufacture of durable compounds containing active — — (P) 

Noll B980 

Production of pure nitrogen and from air. (P) Barbet . . B512* 

Solubility of In solutions of ammonium chloride. Coste 

and Andrews B308 

Uso of air enriched with in the blast furnace. Seigle . . B699 

Use of and of oxygcn-enrichcd air in pig-iron production. 

Schonck .. .. .. •• •• •• . . •• B617 

Oxyhydrogen cell ; Reactions occurring during the discharge of the 

. Fischer aud Krdnlg B718 

Oxy8Ulpho*oleic acid ; Preparation of . Sprenger . . . . B223 

Ozone ; Action of on hydrocarbons, with special reference to 

production of formaldehyde. Action of ozone on n-hexane. 

Blair and others 287 t, b807 

apparatus. (P) Quain . . . . . . . . . • B889, B795* 

Apparatus for electrically producing . (P) Kuhleaschmldt, 

and Oson-Technik A.-G b68<) 

Bromometric determination of . Manchot and Oberhauser B217 

1C 
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Ozone - continued . 

Determination of in presence o i hydrogen peroxide. 

Dam Merger and Trantzl 

Elect ricnl apparatus for generating . (P) McBlain n524, 

Electrolytic preparation of with an alternating current 

superposed on a continuous current. Malquori 
in flames. Manchot and Bauer . . . . . . • . . 

Formation of — — ■ at low temperatures and pressures. Eucken . . 
generators : 

(P) Hartman 

(P) Hartman, and Electric Water Sterilizer and 

Ozone Co 

machines ; Operation of and manufacture of ozonised air. 

( P) Todd and Teller . - i 

Manufacture of . (P) McKaehnm, ami Trustees for Purdue 

University . . . . . . . . . . 

Oxidation of saturated hydrocarbons by . Koetsebau and 

Flemming 

Oxidations with . Preparation of vanillin, ltriner and 

others . . . . . . . . . . . . 1 

Photochemical reactivity of in presence of other gases: 

Griffith and MacWillic 

Griffith and Hhutt 

Physical laws of formation of by the silent discharge. 

Cliassy . . . . . . . . . . . . . . . . ] 

Preparation of by means of llanies as a lecture experiment. 

Hofmann anil Kroncnberg . . . . . . . . ] 

Relation between glow of phosphorus and formation of . 

Downey . . . . . . . . . . . . . . . . ] 

Thermal formation of — . Riesenfcld and Loja .. 

water-purilying apparatus ; Mixer for . ( l’) Hartman, and 

Electric Water Sterilizer and Ozone Co. . . . . . . ] 

Ozonised oxygen ; Action of on mercury. Hodgson . . . . i 


Packing for rotating shafts, nozzles, and bearings ; Gas- or fluid- 

tight . (Pj Lancaster and Tongc, Ltd., and Butter- 

worth BL’OO* 


Pancreas — continued. 

i*reparation of an extract for treatment of diabetee mellitus from 

the mammalian or from the related glands of Ashes. 

(P) Moloney and Findlay 


. . B34 

Maignon B227 


Pancreatic juice ; Effects of elect rolysis on enzymes of . Maignon 

Paniflcation. See Bread-making. 

Pansy ; Colouring matter of the blue . Currcy . . 

Papaverine nitrite ; Preparation of . (P) Bochringer Sohn . . 

Papaverine-yohimbine tartrate ; Preparation of . (P) Fleischer 

and Hirsch-Tabor 

Paper ; Ageing of rubber-latex . Shaw and Carson 

Aluminium compound for sizing *. (P) Bishop 

Apparatus for treatment of waste . (P) Stevens, and 

Little, Inc. 

Bleaching cellulose pulp for manufacture of . (P) Souchnn 

with colour effects fast to light ; Manufacture of . 

(P) Meister, Lucius, u. Briluing 

copying- ; Damping medium for . (P) May and Ehrlich . . 

De-lnking printed . (P) Grant on 

Destruction of by ink. Ilorzbcrg 

Detection of acids in . Schleicher and Rdsslcr 

Detection of animal size in surface-sized . Carson 

Determination of mechanical wood pulp in printing . 

Toieher . . . . . . . . . . . ~ 

Durability of rubber-latex — — . Kaye 

Extracting from vegetable substances products for use In 
manufacture of — -- and for other purposes. (P) 
Wuenseh and Kdppel 

fibre composition standards. Merritt . . 

filter-; Production of pure cellulose for the manufacture of 

. (P) Itabbow, Willink und Co. 

filter- ; Use of pulped in analysis. Wilkc-Ddrfurt and 

Locher 

Flexible elastic . (P) Vnter Papiergrossiiandlung 

Impregnating— — . (1*) Koplin, and Thomas Phillips Co. 

Impregnating witli rubber. (P) llunge-Werke A.-G. 

-like product ; Manufacture of - . (P) Moses 

-making; Beating and refining apparatus for . (p) 

i .eicoster . . . . . . . . . . . . . . 

-making ; Digesters used in . (P) Stewart and Brown. . 


Paint coatings ; Degree of permeability of . Jaeger . . . . B303 

films; Examination of lit hoponc . Wolff .. .. .. b(S40 

films ; Staining for microscopical examination. Maxwell . . i»03 

-removing compositions. (P) Mains B434 

vehicle ; Manufacture of . (P) “ Friha ” Farheii-Knnip. bC82 

vehicle ; Manufacture of a from wool-scourii'" effluents. 

(P) Fink B104 

vehicle ; Sardine blubber us a . Kilmer and Semim .bailor . . B980 

Paints ; Case of colloidal thickening in varnish . Colfignier . . B839 

Colloidal phenomena in — — due to polymerised oils. Cotiignier b 63 
for decreasing or increasing heat radiation from surfaces ; 

Emissive tests of . Coblcntz and Hughes .. .. b719 

Dc.-livering . (P) Bradley . . . . . . . . . . b224 

Determination of gloss of — — . Wolff . . . . . . . . B103 

Determination of viscosity of . Well! .. .. .. b!)16 

Flow-motor for . Gardner and lloldt. .. b140 

of high luminosity to reduce refrigeration losses. Gardner and 

1‘nrks B839 

Lead . (P) Shimadzu .. .. .. .. .. .. b5(>0 

Manufacture of ; 

<I*> Bachman b500 

(P) Gardner b391 

(P) Holzapfel BI41 

(P) Plauson jil 03 

(P) Kimmcr .. .. b24 

Manufacture of anti -corrosive . (P) Beer Sdhue . . - , . B879 

Manufacture of black . (P) Clide and Pirrrnann . . . . b103 

Manufacture of pigments for anti-rust . (P) Carteret and 

Dcvaux B1S5 

Manufacture of priming and rust-resisting - — . (P) Welthoner, 

and Chem. Lab. filr Anstrklistotfe . . . . . . . . B3U2 

Manufacture of quick-drying, anti-corrosive oil . (P) 

Gelsenkirchener Bergwerks A.-G B«79 

Manufacture of waterproof . (P) Mitchell and Mitchell . . B797 

Manufacture of weather-resistant washable . (P) Mcoke .. B 133 

Method of mixing rubber compounds as used in manufacture of 

insulating . (P) Russell nnd BroomfnJd .. .. n480 

Mierochemistry of white pigments and inerts occurring in ndSted 

. Green B681 

Mills for grinding — — . (P; Torrance .. .. .. .. 

Preparation of oils for . (P) Caldmvood nnd others .. b082 

Relation of acidity to jellying of asphalt Fisher.. .. b5C6 

Submarine . (P) Gardner .. .. 

Testing fluidity of . Wurth * j,fi03 

Thickening of — — . Colfignier ” B°Gf» 

Palladium ; Determinat ion of mercury, gold, and and separation 

of these metals from other metals. Moser and Niessncr .. B202 

electrodes for determination of hydrogen-ion concentration 

Andrews njjgg 

Promoting action of on copper. Hurst and R ideal IM18, B418 

Palladous oxide ; Preparation of and its use as catalyst in 

reduction of organic compounds, Shriner and Adams . . B730 

Palm oil. See under Oils, Fatty. 

Palm-kernel oil. See under Oils, Fatty. 

„ Palmitic anhydride. Holde and others B204 

Panax repens, Maxim ; Saponin of . Murnyaina and Itagaki .. B276 

Pancreas ; Aqueous extracts of . I'hysicHl and chemical 

behaviour of insulin. Pij>er and others B231 

Aqueous extracts of . Precipitation reactions of insulin. 

Kimball and Marlin B 23 i 


-making fibres ; Behaviour of principal - - towards dyestuffs 
and iodine, and effect of beating. Buchner 
-making fibres ; Manufacture of - . (P) Drewsen, and 

West Virginia Pulp and Paper Co. 

-making ; Flax straw for . De Rue and others 

-making ; Strainers for straining pulp for . (P) Milne. . 

-making ; Treating fibrous materials for and for other 

purposes. (P) Weygang 

Manufacture of : 


B4C3 

B977 
Ml) 7 fi 
B4()5* 

B905* 


(I*) Brooke and others . . 

(P)Dobler 

(P) Fues 

(P) Howard and Belknap 

(P) Kaye 

(P) Olander and Moisio 
(P) Vlauson 

(P) Sehidrowitz, and Vultex, l.td. 

(P) Thomson, and Champion Coated Paper Co. 

Manufacture of abrasive . ( P) Jackson 

Manufacture of chemically active . (P) Saner 

Manufacture of coated . (F) Roth 

Manufacture of compact, t hick -- < P) Schwalbe. . 

Manufacture of from peat. ( P) Plaijson 

Manufacture of reinforced — . (P) Jackson 
Manufacture of rubber . (Pj Pelikan .. .. ’ ' 

Manufacture of rubberised . (P) Sehidrowitz 

Manufacture of rubberised parchment . <P) Marshall 

nnd McClellan 

Manufacture of satin white for coating . (P) Ryan 

Manufacture of translucent coated with varnish. (P) 
Brumby and others . . 

Manufacture of transparent, semi-transparent, or translucent 

(P) Dickinson and Co., and Ellens 

Manufacture of waterproot abrasive - (p) Bc'hr and 

Co., and Crupi 

Manufacture of water-resisting . (P) Fues 

Measure of the colour characteristics of white . Lofton 

Parelrment and substitutes as wrappers for foodstuffs 

Weiss 

parchment-; Treatment of . (P) Hough 

Phonographic . Srr und>r Photographic. 

J’i'.xrng .-i/.'-d . (]’) Murray, and Todd Protectograph 

Production of colour effects on" ."(p) Meister "Lucius' 

und Briiuing . , . . , . , . ’ 

Production of a linen or other fabric surface on HD 

Milne ■ v / 


Grttfe and Wadcwltz , v 

pulp ; Analysis of lime sludge from onusticising In’ man 

tact urc of . Walter and Gunkcl 

pulp ; Analysis of newsprint . Tingle 

pulp; Beating, sizing, colouring, and loading’ •* 

(P) Lorenz and others .... 

(P) Piauson’a Forschungslnst 

pulp ; Hydration of in the hojlander by addition < 

chemical agents. Schwalbe . . 

pulp or the like ; Apparatus for straining . (P) Nebrk 

pu'p and the like ; Extraction or liquid from by Motto 

(r) Huebner and Ardern 

Va K^ hi T, f" atralnl,l « <!') Watford Engineerlii 

W orks, and Para mor .. 


B.T2 
H33 L 
H"43 
«291 
B708* 
B374 
bG28* 
B743* 
Br>54 
M 29 
B826 
B13 
Bill 
B52* 
B465* 
Hi 009 
B291 

B1009 

Bill 

n40f>* 

B91* 

B331 

B290 

n;$73 

B230 

B784 


B978 

P332 

B374* 

B820 

b160 

B904 

B826 

B52 

B373 

B708* 

B939 

B629* 
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oA# PAdE 

Paper — coni inued. 

pulp ; Manufacture of a paWfcOloured suitable as a 

substitute for wood pulp. (P) Braun B82(i 

pulp from maritime pine. Michel* JafTard . . . . . . b783 

pulp ; Preservation of wood for use in manufacture of . 

(P) Audlbert and others H1009 

pulp ; Preserving and treating . (P) De Cew, and 

Process Engineers, Inc .. .. .. b415 

pulp ; Production of cooking liquors for manufacture of 

. (P) Plumstead, and Jessup and Moore Paper Co. B404 

and pulp ; Production of half-stuff and cellulose for manu- 
facture of from vegetable fibres, Including peat. 

(P) Koch and Runkel b593* 

pulp ; Rapid determination of degree of beating of -. 

Jacobsen . . . . . . . . BlOOft 

pulp : Refining or beating engines for . (P) Lindsay and 

Donaldson . , . . . . . . . . BUI* 

pulp ; Washing apparatus suitable for treatment of 

and for other purposes. (P) McRae . . . . . . B415* 

Recent methods of making from straw and reeds. 

Altmunn . . . . . . . . . . . . . . b700 

Removing printing colours from . (P) Rutfert . . . . u977 

Rendering impervious to grease or to both grease and 

water. (P) Wright . . . . B90 

safety- ; Manufacture of . (P) Crane and Co. .. b251 

sand - ; Manufacture of . (P) Okie, and Minnesota 

Mining and Manuf. Co b905 

sheets; Manufacture of compound . (P) Rotli . . .. ul3 

-sized with rubber latex ; Permanence of . Beekerlng- 

Yinckers n553 

Sizing . (P) Kali Forschuugs-Anstalt b939 

sizing ; Application of rubber latex to . Beckcring- 

Vlnckers . . . . . . . . Bfdltt 

Sizing — — In the form of pulp. (P) Poizer . . . . . . B331 

sizing ; R6le of electricity in mechanism of . Thiriet 

and Deicrulx n784 

sizing with rubber latex. Fencltel .. .. .. U742, n970 

Sizing tests for . Caust .. B230 

stock ; Means for recovering from refuse. (P) American 

Reduction Co. . . . . . . . . . . nl70* 

Supply of pulp to beaters or poachers in manufacture of . 

(I*) Medhurst p213* 

Theory of rosin sizing of . Schwalbe , . . . . nl l 

Vulcanisation of rubber-latex . (P) Kaye .. .. ufj9;i* 

Weighting in bulk. (P) Kohland and Stolze .. .. m)77 

Paraifui ; Conversion of solid by heating under pressure in 

the presence of hydrogen, methane, and oilier gases. 

Waterman and Perquin .. Bf»0() 

hydrocarbons ; Determination of in technical gas 

analysis. Tropsch and Dittrich . , . . . . . . U897 

hydrocarbons ; Physical properties of — . Wilson and 

Bahlke . . . . . . . . . . . . . . b243 

oil. Se r under Oils, Hydrocarbon. 

wax ; Adsorption of resinous substances and . Gur- 

wltscli and Tschcrnojukow . . . . Bfidl 

wax ; Apparatus for sweating or crystallising - - . (p) 

Bur mail Oil Co., and others .. .. .. bIC5 

wax ; Centrifugal bowls for separating from mineral 

oils. (P) Hapgood, and De Laval Separator Co. .. B47 

wax ; Centrifugal removal of from petroleum lubricating 

oils. Jones . . . . . . . . . . , . . . b7 

wax ; Determination of setting time of . Filcke . . n8f>8 

wax ; Extracting from oils. (P) Weir n822 

wax; Filtration of from chilled oil. (P) Glair and others n47 

wn.v nr the ]i..e ■ Apparatus for sweating or crystallising . 

t P) Allan .it. d others .. .. .. .. n7K0* 

wax ; Removal of from mixtures of hydrocarbons, (p) 

Neumann .. .. .. .. .. .. .. b48 

wax ; Solvent-Index of refraction method of determining oil 

in . Wilson and Wilkin .. .. .. .. nl<>2 

wax ; Transformations caused by heating mixtures of brown 

coal and in the presence of hydrogen or carbon 

monoxide in closed vessels. Waterman and Kortlandt. HS98 
wax ; Treatment of — — by beating under pressure with 
sodium formate and with carbon monoxldo and water 

respectively. Waterman and Kortlandt B8'J8 

wax ; Treatment of with steam. Yon Walthor and 

Stein brechcr .. .. .. .. .. .. .. B777 

wax ; Velocity of oxidation of . Francis and others . . n28f» 

Vanillins ; Ignition of mixtures of with air by a healed 

surface. Mason and Wheeler .. .. .. .. B897 

Ignition of mixtures of with air by the impulsive elec- 
trical discharge. Wheeler u«97 

Solid - — of petroleum. Rakusln . . . . . . . . B702 

Solubility of solid and solidifying temperatures of 

material containing them. Sxachanow and Wasslliew . . n 100,1 

Paraldehyde ; Action of upon proteins and lipins. Cooper niHU 

Manufacture of resinous substances from . (P) Ellis .. n750 

Parasiticides ; Manufacture of arsenical . (P) Vogel . . n995 

Parchment paper. See under Paper. 

Particle size ; Determination of distribution of . Kelly .. B392 

size ; Determination of and of distribution of size of 

particles by centrifugal methods. Svedberg and .Nichols b117 

Passlvity^of metals especially of iron. MUller B<J12 

Phenomena of and cuthodic overvoltage. Llebreich 

and Wiederholt .. .. .. .. .. •• B790 

Pasteboard ; Production of from disintegrated straw, peat, 

heather, etc. (P) Plauson’s Forsehungsinst B52 

Pavement composition. (?) Fairlle, and Tennessee Copper aud 

Chemical Corp. H831 

I'ui'o cristntus ; Fat from . Rae .. .. .. .. B204 


I' AUK 

Peach ; Non-volatile acids of the . Nelson )$996 

Peafowl ; Fat from . Rae u204 

Poa-nuts ; Treating for food. (P) Townsend, and Lever Bros. b102(J 

Pearl, mother-of- ; Manufacture of imitation . (p) Palsseau n. r >07 

Pearllte In steel ; 'J’roostlte, sorbite, and . .Schrader . . . . B385 

Peat : Availability of nitrogen in . Llpman and Wank . . B1022 

-bogs; Reducing the percentage of water in . (P) Ten 

Bosch b103 

| -briquettes. See under Briquettes. 

Cellulose from fibrous . (P)h'oohA.-G u374 

of the chalky valleys of the North of Franco ; Characters of the. 

. Dcmolon and Dupont n72l 

deposits ; Stratigraphic study of . DivchnowskS . . . . b394 

Dry distillation ami carbonisation of . (P) Pohl . . b8 

dryers : 

(P) Tloifman . . . . . . . . . . . . B1W12 

l (P) Lumsdon .. .. .. .. .. . . b740 

Drying, carbonisation, and distillation of . Roux . . . . u77fl 

Drying with steam. (P) Stracho . . . . . . Jt898 

Enrichment of . Stadnlkow .. .. .. .. u545 

-forming plants ; Production of salts of water-soluble adds 

from . (P) Brat .. .. .. .. .. .. B337 

hydro- ; Coagulation of by means of gyj»sum and Its 

etfect on rate of dehydration and condition of the drying 
bods. Stadnlkov and Ivanovsky . . . . . . B97S 

and the like ; Preparation of uniformly dehydrated — . (P) 

Jlrotka b878 

and like substances ; Distilling and gasifying . (V) Selgle b780* 

Machine for drying . (P) Brien and Vlamondou .. .. B325 

Manufacture of derulorlslng carbon from- . (?) Lead beater n9l)0* 

Manufacture of high-quality fuel from raw . (V) Linker . . nG02 

Manufacture of paper from . (Fj Plnuson .. .. .. u52* 

Manufacture of useful products from . ( V) Hinselmunn . . b549 

aud other vegetable substances ; .Saccharification of by 

dilute acids. (?) Moser and Von Pezold . . . . B844 

Preparation of a deeoi»|>ositlon product of humic add from 

. (P) Dyekorholf b769 

Preparation of plastic masses suitable for insulating purposes 

from . (P) Plauson .. .. .. .. B(J41 

Production of air-dried — —. Report of Fuel Research Board j.<284 
Production of cellulose from fibrous ; 

(P) Koch A.-G. H1009 

(P) Runkd, and Koch A.-G. .. .. .. it 1009 

Production of cellulose and half-stuff for manufacture of paper 

pulp and paper from — — . (P) Koch and Jtunkel . . n.'»93* 

Rapid drying of . (P) Hinclilcy and others . . .. .. «1003 

Reduction or hydrogenation of . (I*) Fischer and , Schrader B84 

Remedy for treatment of disease from . (V) Tilton and 

Timms . . . . . . . . t . . . . b092 

Separating water from . (P) Soderlund and o f liers . . n780* 

Treatment of . (P) lilndsiiaw, and Himlshaw Engineering 

and Development Co. ., .. ,. Bf>47 

Utilisation of . (P) Braudes .. .. .. .. .. B45 

Wet- carbonisation of . Od6n and Fimerstad .. .. B817 

Pecan oil. See under Oils, Fatty. 

Poetic substance of sugar cane fibre. Farm'll,. .. .. nlOQ 

Pectin content of cane Juice, syrup, and molasses, and its removal. 

Parnell . . . . . . . . . . b920 

Determination of in fruit, and fruit products. Wlchmann b70 

Dry powdered jelly base containing . (P) Leo and Loo . . m<)27 

Extraction of from the fruit rind of the lime. Hardy . . nf»33 

free from protein and starch. (P) t’rawford .. .. .. B1027 

gels containing sugar and acid ; Effect of calcium chloride on 

. Halliday and Bailey nfl50 

product. (P) Jameson and others . . , . . . b727 

solutions ; Gel-forming power of . Wendelinuth . . . . B012 

solutions used in jam making ; Presence of starch in . 

Perrier . . . . . . . . . . B689 

Pectins; Application of biochemical method of characterising 

galactose to study of composition of — . Charpentier .. B27 

Preparation of . (P) Ehrlich and Kutzner . . .. .. B440 

Pclrtrgonhlin chloride ; Synthesis of . Pratt and Robinson . . n24fi 

Peltophorum africannm : Compos'd Ion of wood of . English .. B742 

Pontaborates ; Manufacture of alkali . (P) Kelly .. .. b173 

Pentaerythriiol : Production of . (P) R hciniach- Westfkl Echo 

Sprengstotl A.-<1. .. .. .. .. .. .. n538 

l’cntathionig add ; Preparation of . Ra.schig .. .. BS27 

Pentosan content of cane juice, syrup, and molasses, and Its removal. 

Parnell . . . . . . . . . . B920 

Pentosans ; Action of dilute sodium hydroxide and eupranm.onlum 

solutions on . Schorgor . . . . . . . . . . B250 

Caustic potash fusion of xylan. Ueuser and Roth . . . . b395 

Determination of : 

Macheleidt, BUS 

IV rvler and Gortncr . . . . . . . . . . b68 

Development of in barley during germination. Van Laer 

and Masseholein B27I 

Utilisation of vegetable materials containing for production 

of furfural etc. (P) La Forge and others B76 

In wood cellulose ; Determination of . Powell and 

Whittaker 35T, n373 

Pentose sugars ; Fermentation of solutions containing with the 

I production of acetic acid and lactic and other organic adds. 

(V) Fred and Peterson Bfd9 

Pentoses ; Detection of . Sumner . . . . B204 

Determination of . Pervler and Gortncr b68 

Fermentation of by Bac, granulobacter pectinovornm. 

Peterson and others bS83 

Light absorption of pigment formed In ordnol reaction for . 

Schoff B724 

Spectrophotomotrlc determination of . Schell . . . . n724 

M 2 
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Pepper substances. Chavlclne of black pepper. Ott and Ltldemann b27(J 

substitutes ; Production of : 

(P)Ott b493 

(P) Staudinger b397 

taste : Relations between chemical constitution and . 

Iticcomanni ... „ .. b443 

Peppermint oils. See under Oils, Essential. 

Volatile oil of Manchurian . Nakao and Shibue . . . . b33 

Pepsin ; Determination of and its behaviour in the body. 

Voigt . . . . b32 

digestion ; Application of Pol in’s method for determination of 

amino nitrogen to . Uwatoko BOfll 

Evaluation of . Van Urk i<444 

Peptone ; Active principles of . Clark B488 

Properties of constituents of . Ab« l and Ceiling . . b488 

R61e of bacteria in lactic add fermentation of dextrose by : 

Acklin d 2S, nflft 

Baur b28 

Perchlorate ; Mierochemieul determination of — — . Pamfllov and 

Joflnov B828 

Per-compoim<ls ; Anode for forming . (P) Baum, and Chem. 

Fabr. Welssenslcln . . .. .. .. .. .. nlOl* 

Perfumery extract. (P) Grunenberg and others . . . . b732 

extracts ; Preparation of . Sc h if tun . . . . . . n<)2(l 

substances; Analysis of . Durrans .. .. .. .. b731 

Perfumes ; Bacterid dal value of Bryant . . . . 

Perhydrol. See Hydrogen peroxide. 

Perilla oil. See tinder Oils, Fatty. 

Periodate ; Formation of by action of permanganate on iodine 

compounds. Lang .. .. .. . . .. b214 

Permalloy ; Reluctivity of . Konnelly BfdJO 

Permanganate and manga nut e Ions ; Equilibrium between — — . 

Schlesinger and Stems . . . . . . . . bU40 

Peroxides ; Obtaining organic In a finely divided condition. 

(P) Ver. Chem. Wcrke, and others BfwO 

Pcroxydaso of the mangold ; Thermostability of the . Gallagher H346 

Peroxydases ; Investigation of substances which are capable of 

behaving as . Gallagher B340 

Per-salts ; Improving the stability of . (P) Noll .. .. m)80 

Persilicates ; Preparation of . Ertlenbrecher . . . . . . nf>56 

Persulphate ; Detection of In flour. Miller 239 t 

Perylene ; Manufacture of . ( P) Comp. Nat. de M a tier os 

Colorantes ct Prod. Chin). . . . . . . . . . . B0f»4 

3.10-Perylcnequinonc ; Manufacture of . (P) Pereira .. .. n308 

Pcrylenctetracarboxylic acid and its derivatives ; Preparation of 

. (P) Kalle und Co B825, b825* 

Potree process of sugar manufacture ; Report on . Peck . . b 437 

Petroleum ; Adsorption of resinous substances and paraffin wax from 

. Gurwltseh and Tsehernojukow . . . . . . nfifll 

Apparatus for reflnlug . ( P) Watson . . b47 

Aromatic hydrocarbons In liurnmh . Mulaney and Watson 

310T, B1002 

ash. Thomas . . , . . , . . . . . . . . 11547 

of Bur mall and Assam ; Crude . Wilson b701 

of Byorltsu, Formosa ; Aromatic hydrocarbons iu . Kurlhara B1002 

Composition of Japanese ; 

Komatsu and Kusumoto .. .. .. .. .. B408 

Koinatsu and Tanaka . . . . . . . . . . b499 

containing paraffin wax ; Proj>erttes of Grosny . Tvtschlnin 

and others * . . . nlo<)3 

Cracking of . Catalytic decomposition of hexahydro- 

aromatlc and saturated aliphatic hydrocarbons. Grignard 
and Stratford . . . . . . . . . . . . ' . . b601 

cracking process of Burton. Waterman and Reus . . . . b207 

Crude of Maldan-i-Naftun. Dunstan , . . . b302 

Crude of Sarawak. Kewley . . . . . . . . . . b363 

from Czechoslovakia. Chorkaviev and Prunet . . . . B363 i 

mid its derivatives ; Treatment of . (P) Setzler, and 

National Refining Co . . 1*559 j 

Destructive distillation of . (P) Stall! . . . . B459 

distillates ; Bauxite as a refining agent for . Dunstan and 

others 17y T 

distillates ; Catalytic treatment of cracked In the vapour 

phase. Gray and Mandelbaum , . . . . b857 ; 

distillates ; Desulphurization of Mexican - — by the “ doctor ” 
treatment. Sisslngh . . . . . . . . . , . . 

distillates ; Hypochlorite process for purifying . Dunstan Bf»00 

distillates ; Problems In refining of cracked . Morrell . . B547 

Distilling and cracking . (P) Gray .. .. , . B47 I 

emulsions ; Electrical dehvdrator for . (p) Harris, and 

Petroleum Rectifying Co. . . . . . . . . , , b210 

Extraction of from petroleum-bearing Band. (P) Coogan B411 

Formation of artificial from squalene and cholesterol. 

Kawai and Kobayashi . . . . . , . . . . u!21 ! 

Fractional distillation for separation of constituents of 

Peters, jun * ni002 ! 

fractions ; Determination of unsaturated otefluic hydrocarbons, i 

aromatic hydrocarbons, and saturated hydrocarbons in 

. Danalla and others . . . . . . . , B857 

fractions ; Manufacture of alcohols etc. from cracked . 

(P) Ellis and others 1*492 

fractions ; Purification of light •. (P) Demoulina and Garner n($60 

hydrocarbons ; Combustion of . Mabery . , . . . . B8fi7 

hydrocarbons ; Solubility of . Mabery B8f>7 

ami the like; Dehydrating crude . • (P) Wlkner, and 

Newcastle-upou-Tyne and Gateshead Gas Co b590* 

Lubricant and asphaltic hydrocarbons in . Mabery . . b120 

Methods of decreasing evaporation losses of , Wiggins . . b242 


, . PAGE 

Petroleum — continued. 

naphtha ; Vapour pressure of lignl — . Rhodes and McConnell b12(1 

oils ; Oxidation of by air. TtttUnnlkoff B624 

oils ; Production of water-soluble sulphonlo adds from . 

(P) Humphreys and others B47 

oils ; Testing of for gasification. Holmes . . . . b363 

oils; Treatment of : 

(P) Clark and others .. .. b165 

(P) Donaldson and others B899 

(P) Weir B1005 

Origin of . Formation of ceresin hydrocarbons from 

montan wax. Marcusson B0OO 

of Plaza Hulncul, Argentina. Izqulerdo B586 

Process for receiving volatile products from . (P) Bertsch, 

and Bcrtscli Process Co. . . . . . . . . . , b704 

products ; Bleaching with clay. (?) Stratford . . . . b900 

products ; Chemistry of “ sweetening ** of with sodium 

pi u mbit e. Wendt and Diggs B1002 

produets ; Cracking . <P) Kroll b286* 

products ; iDtorfacial tension between water and . 

Johansen . . . . . . . . . . . . . . b243 

Reduction or hydrogenation of . (P) Fischer and 

Schrader B84 

refinery emulsions ; Centrifuging . Ayres, Jun. .. b7 

-refining agents ; Action of on pure organic sulphur com- 
pounds dissolved in naphtha. Wood and others . . . , bI.002 


Refining with liquid sulphur dioxide. Edeleanu 

refining ; Rfllo of adsorption in — — . Kauffman 

Refining by sulphuric acid absorbed by capillury-activo 

substances. Schulz 

refining ; Technical use of bauxite in . O’Brien 

refining ; Treating aeid sludge from . (P) Higgius, jun., 

and others 

Relation between low-temperature tar, coke-oven tar, and 
— — . Schiitz 

residues ; " Blowing ” (oxidation) of . Marcusson and 

Picard 

and similar hydrocarbons ; Fractional distillation of . (P) 

Schmid and Fuchs 
Solid paraffins of . Rakusin 

spirit ; Determination of naphthenes in . Ormandy and 

Craven 

spirit ; Examination of mixtures containing benzene, turpen- 
tine oil, and . Pritzkcr and Jungkunz 

npirit ; Reaction of cracked with formaldehyde. Ormandy 

and Craven 

spirit. See ditto Benzine. 

still gases ; Treating to prepare chlorhydrins. 

Brooks, and Chadelold Chemical Co. 

Supplies of crude in the Empire, 

Treatment of ; 

(P) Clark 

(?) Dubbs, and Universal Oil Product* Co. 

(P) Hoge, and Bash Oil and Refining Co 

Treatment of erude . (p) Von Ditirmr 

Petroleums ; Viscosity-temperature curves of fractions of typical 

American . Lane and Dean 

Phellandrenes ; Smith and others 

Phenanthrenc series 


B44 

B243 


BS63 

188t 


B624 


B779 

B702 


B363 

B060 


B304 


(?) 

Dunstan and Kewley 


Dyestuffs of the . Brass 

Phenaiithraqulnone ; Dyestuffs derived from — . Sircar and 

Roy 

Phenetidine salts of a- and /3-naphthalenesul phonic acids ; The 0- 

and p- . Forster and Key worth 

p-Phcnetldlne benzonemonosulphonate. Keyworth 

salts of 2-7- and 2-C-naphthateuedisulphonic acids. Forster 

and Keyworth 

o-Phenetidine 2-0-uaphthalenedisulphonate. Forster and Kev- 

worth 

p-Phenetolccarbamlde. See p-Phenetoleurea. 
p-Phenetoleurea ; Detection of in vinegar or foodstuffs con- 
taining vinegar. Rclf 

Determination of iu foodstuffs by means of xanthydrol. 

Manufacture of 


B808 

B776 

B460* 

B460 

B47 

B704* 

B858 

B492 

B240 

b412 

301 T 
342t 


Bill 


B571 

b34 


— . (1‘) Sonn 

Phenol ; Catalytic reduction of under high pressure. Inoue 

Electrochemical oxidation of alkyl ethers of Flchter 

and Dietrich .. 

-formaldehyde condensation product type ; ’ Production of 

articles of the . (P) Indurite Products Co., and 

Falrgnevc . . , ' 

and formaldehyde ; Viscosity of syrupy condensation pro- 
ducts of . Drummond 

Manufacture of . (P) Tyrer 

Mononitration of . A mail 

Production of by bacteria.' ’ Sieke 

Synthesis of . Killoffer . . 

Vapour density of . Rfirk 

Velocity of nitration of . Arnall ! ! " " 

Phenol-diketoplperazine complexes. Nature of the tanning pro- 
cess. Powarnln and Tichomirow . . . . F 

Phenolic condensation products ; Manufacture of resinous 

(P) Karpen and Bros. 

Bubstances ; Manufacture of . (p) Tyrer 

Phenols and aldehvdcs ; Manufacture of derivatives of resinous 

products of • (?) Mcister, Lucius, u. 

ururunR • • , , H7Q7 tiQin 

fttld du d cte y fr?rn ~“ UfaCtUrC ° f rc8hlOU8 condensation pro-’ 

(?) Deutsch and others . . . , b004 

(P) Melster, Lucius, und Brtiniug . . B604, b797, b797 
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Phenols — continued. «*\ *. 

and aldehydes; Reactions between . Van Itallie and 

Harmsma b730 

Catalytic condensation of acetylene with . Wenzko and 

Nleuwland b247 

Determination of hydrogenated In presence of some 

organic solvents, particularly hydrouaphthalcnes. Lindner 

and Zlckermann b768 

Extraction of from low-temperature tar oils. (P) Ges. 

fUr Teerverwertung, and others B589 

and formaldehyde ; Manufacture of artificial resins from . 

(P) Pollack and Mfihrlng b63 

and formaldehyde; Manufacture of resinous condensation 

products from . (P) Perl und Co B379 

and formaldehyde ; Manufacture of resins from . (P) 

Bakelite Gcs., and Hessen b506 

Identification of by means of the spectroscope. Palkin 

and Wales b067 

Preparation of . (p) Raschig B825 

Preparation of which do not darken on standing. (P) 

Badische Anllln u. Soda Fabr b307 

present In peat tar. Bdrnsteln and Kartzow . . . . nG27 

Purification of low-temperature tar . (P)Zecho Stlnnes b740 

Reduction of by heating with hydrogen sulphide under 

pressure. Schrader . . . . . . . . . . . . u327 

Reduction of with tin at low temperatures. Zerbo . . B327 

Thermal reduction of low-temperaturo tar . Fischer and 

others j<287 

PhenolsuJphonlc adds ; Action of bromine on methyl esters of . 

Simon and Fr&rejacque u444 

Phcnolsulphonlc esters and salts ; Determination of sulphyr in 

. Simon and Fr&rejacque . . . . . . b444 

Phenoxldes ; Action of carbon dioxide on . Moyer . . . . B027 

Phenyl styryl ketone. See Chalkone. 

CC-Phenylalkylmcthaucdialkylsulphones ; Preparation of . 

(P) Chcm. Fabr. von Heyden . . . . . . . . b354 

Phenylammouium salts; Mercuration of substituted . 

Kharaach and Chalkloy, jun. . . . . n574 

a-Phenylbiguanldc ; Salts of as accelators of vulcanisation. 

Itoinani . . . . , . . . . . . . nDM 

1 - Thenyl-2-3-dimethyl-5-pymzolonc ; Preparation of a liquid deri- 

vative of . i P) Kessler uHll 

See also Antlpyrlne. 

Pheuylenediamine ; Benzcnemonosulphonatca of m- and p- . 

Kcyworth 312 t 

salts of a- and /i-naphthalencsulphonic acids ; The p- and m- 

. Forster and Key worth . . . . . . . . 302T 

riicnylcncdia mines and their raonoacctyl derivatives ; Solubility 

of - — . Sidgwiek and >'clll b!26 

fl-Pheuylcthyiaiuine ; Production of by electrolytic reduction 

of acetophononcoxiine. Rams berg and Hennerz . . B840 

Phenylethylbarbituric add ; Characteristic reactions of . 

Ranwez .. .. .. .. n707, b846 

Phcnylguunidlncs ; Reactions of with sulphur. Bruni and 

Levi B113 

Phenylhydrazinc salts of a- and /3-naphtliulonesulphonie adds. 

Forster and Key worth . . . . . . . . . . 301T 

2- Phenylqulnoline-4-carboxylio add ; Ilydriodldes of esters of . 

(?) Shonle and others B800 

rhenylureas : Preparation of derivatives of ^-substituted 

(P) Boehrlngcr und Sdhnc .. .. .. .. .. 1*355 

Philllpp continuous process for extraction of juice from beets. 

Dauei. w 'i ta . . . . . . . . . . . . . . b67 

Phlobotannins ; stiasny’s test for . Ware . , . . . . b805 

Phlorogluduol ; Reaction of with formaldehyde. Znrnparo 1*445 

Phoccnic add ; Identity of valeric acid and . Andre .. u470 

Phosgene. See Carbonyl chloride. 

Phosphate ; Acid . See Superphosphate. 

Phosphates ; Comparative susceptibility of natural towards 

acids and its determination with citric acid. Andre and 

Copaux B990 

Comparative susceptibility of natural — towards adds and its 

potentiomctric determination. Copaux and Dario . . B990 

Determination of chromium In natural . Grarninont .. B400 

Direct determination of secondary in presence of primary 

phosphates. Kugelmass and Rothwcll B292 

Dissociation of some add by heat. Balarew . . «595 

Effect of on respiration of plants. Lyon 1*209 

Enrichment of by flotation. Rerl and Pfannmiiller . B830 

Fertilising action of disintegrated containing sodium and 

potassium. Graftlau and others B990 

in higlily ferruginous soils ; Influence of silica, lime, and soil 

reaction upon availability of . McGeorge . . . . «759 

Manufacture of . (P) Bramson . . . . . . . . B557 

Manorial value of different . Niki as and others . . .. b842 

Preparation aud chemical nature of caldnod . Guernsey 

and Yeo «304 

Preparation and mechanical treatment of . Verchovsky B1022 

Preparation of precipitated from solutions of crude phos- 

phates containing fluorine. (P) Badische Anllln u. Soda 

Fabr 

Rapid determination of available In soils. Atkins . . B483 

Relative availability of phosphorus of superphosphate and 

raw rock . Wolkoff B345 

Rhenanla- ; Valuation of . Volhard b346 

Separation of from fluorides. M filler and Wagner . . u54 

Solubility of natural In add humus boUs. Brloux . . * B801 

Treating mineral . (PKBrarason 4 •• B65 ‘ 

Utilisation of Indigenous as fertilisers In India. Hutchin- 
son , . b209 
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Phosphates — continued. 

Utilisation of sulphur dioxide In waato gases for production 

of . (P) Splegelmanufaktur Waldhof A.-G. . . 1*842 

Set alto Hexamotaphosphates, Metaphosphates, and Ortho- 
phosphates. 

Phosphattc materials ; Apparatus for smelting — — . (P) Klugh, 

and Federal Phosphorus Co. B033 

Phosphine ; Determination of In acetylene. Perks . . . . B10I 

Phosphor prints for detecting phosphorus segregation in steel. 

Canfield B424 

Fhosphor-brouzo ; Rapid determination of phosphorus Ln . 

Lindemann b872 

Phosphor-bronzes; Analysis of . Guillissen n250 

Phosphor-cmetlc. 8ternlleb . . . . . . . . . • - • B312 

Phosphor-manganese slag. See under Slag. 

Phosphorescent zinc sulphide ; Manufacture of . ( P) 

" Alcheinin ” Allgein. Chein. Ind. A.-G., and Juhoda .. B1019 

Phosphoric acid ; Colorimetric micro-determination of . 

Terada 1*020 

Detection of with benzidine. Frey . . . . . . B495 

Determination of calcium, magnesium, potassium, and In 

grain and feed lng-stuffs. Gilmour .. .. -- B031 

Determination of by means of urunyl acetate. Jander 

and tteeh . . . . . . . . . . • • 1*80 

Determination of in plant ashes by the conductivity 

method. Deslmsses and Dehusscs .. .. .. B1030 

in eggs ; Determination of acid -soluble . Pine . . . . B884 

in fertilisers ; Determination . Breckenridge . . . . B1022 

Improvement in the lead method of separating in quali- 
tative analysis. Balarew and Dotschewa . . . . B814 

Influence of varying ratios of potash and on crop yield 

and nitrogen recovery. Blair and Prince . . . . B045 

Manufacture of : 

(P) Alcock, and Laport'% Ltd. .. .. .. MM 4* 

(P) Bramson 1*557 

(P) Klugh, and Federal Phosphorus Co b032 

Manufacture of anhydrous — • — . (P) Gravel! . . . . B787 

Manufacture of pure . (P) Lnporte, Ltd., and Alcock . . B506 

Manufacture of by the volatilisation process. Waggarnun 1*209 

Micro-detection of . Fclgl . . . . . . . . . . 1*230 

Modification of Bell-Dolsy-Briggs method for colorimetric 

determination of . Sjollema aud Gioteling , . . . B357 

hi plant ashes ; Conductometric determination of . 

Dos basses and Deshusscs . . . . . . . . . • M)23 

Rapid determination of by the Copaux method. Dario B4'J5 

Removal of iluroine compounds from . ( P) Carothers and 

others . . . . . . . . . . . . • . • • Dll 9 

Replacement of by potash silicates in volatilisation 

process of making — — . Ross and others . . . . B03Q 

Volumetric determination of . Lematte aud Delacroix .. B771 

Phosphoric esters of phenols ; Preparation of pure , (F) 

Badische Annin und Soda Fahrik . . . . . . . . 1*891 

Phosphorous acid ; Bromo metric determination of , Manehot 

and Stein hit user . . . . . . . . . . 1*939 

Determination of hypophosplioroua add and . Brukl 

and Be hr DG9G 

Oxidation ol . Wieland and Wingler .. .. .. 1*74 

Phosphorus ; Application of a method of determining molybdenum 
to ammonium phoapliomolybdato for indirect titration 

of . Vila . . . . . . . . . . • • 1*203 

and arsenic ; Separation of from mixtures. (P) Michael 

und Co. .. .. .. .. 1*944, b944 

-arsenic smoko developers ; Production of arsenic trioxide 

and phosphorus pentoxide from . (P) Clicru. Fabr. 

Gricsheim-Elcktron .. B829 

-arsouic smoko developers; Utilisation of . (P) Chcm. 

Fabr. Griesheim-Elcktron . . . . . . . . . . i*36 

in coal: its distribution aud removal. Cawley .. .. 1*585 

Colorimetric determination of . Briggs . . . . . . B581 

-containing nuclear substance of milk casein; Preparation of 

the . (P) Soc. of Chcm. Ind. in Basle .. .. U900 

Determination of . Mudgc, jun. B090 

Determination of In ferrovauadlum. Swoboda . . .. 1*715 

Determination of organic . Baumann B582 

Determination of small quantities of and its application 

ammonium phosphomolybdate. Vila . . . . B37 

Evolution of during course of germination of barley. 

Van Lacr and Puvlnuge . . . . . . . . . . Bl91 

Failure of test- for ln a case of phosphorus poisoning. 

Bartschat . . . . . . . . . . . . . • u498 

Manufacture of potassium compounds aud . (P) Klugh, 

and Federal Phosphorus Co. . . . . . . . . b557 

iu organic materials ; Determination of . Garola . . B38 

in organic substances ; Mlcro-detcrmlnatlon of . Licb 

and Wiutersteluer . . . . . . . . . . • . B970 

in phosphor-bronzo ; Rapid determination of •. Linde- 
mann .. .. .. .. .. .. . . B872 

Relation between glow of and formation of ozone. 

Downey 1*293 

in soils ; Organic . Auten 1*20 

vapour ; Oxidation of . (P) llcchenblelkner, and 

Southern Electro-Chemical Co »072 

Phosphorus compound of milk casein ; Manufacture of alkaline- 

earth compounds of organlo . (P) Soc. of Cliem. 

Ind. in Basle 1*314 

Phosphorus oxides ; Ptoduotion of . (P) Klugh, and Federal 

Phosphorus Oo Bou< 

Phosphorus pentachloride ; Formation of from phosphorus 

trichloride and chlorine, Taylor ®828 
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Phosphorus pcntoxidc ; Production of arsenic trloxhlc and 

from arsenic-phosphorus smoko developers. ~(P) Oliem. 

Fa hr. Oricsheim-Klektron B820 

Photochemical decomposition of silver chloride. Schwarz nnd 

(Jro.su . . . . . . . . . . . . . . . . 1(618 

Photoelectric activity ; Formation of films of cuprous oxido 

having . Pionchon and Demora .. .. .. n718 

cells ; Coating composition for wires for . (P) Wood, 

and Fototono (Jo. . . . . . . . . . . . . 1(876 

Photographic action of Becqmrel rays. Witlder . . . . . . Bill 4 

after- processes ; Simplicity of mechanism of reaction as one 

of factors conditioning catalysis in Bullock . . B279 

behaviour of silver halides in relation to their disporsity. 

Germann and Hylan . . . . . . . . u8.'»0 

blue-print pa]>cr ; Increasing the sensitiveness to light, of . 

(P) Jtenker und (Jo. .. .. .. .. .. B813 

blue-print paper; Preparation of ferro-prussinte . (I’) 

Jtenker und Co. . . . . . . . . . . H53S 

coatings ; Preparation of • . (P) Boehtinger Sol in . . b279 

colour images ; preparation of direct, and reversed . (P) 

Luther and Von Holleben . . .. .. b813 

colour screens ; Manufacture of . (P) Wieland .. .. u050 

density ; Measurement of . Bull and Cartwright . . nllO 

developing and fixing compositions; Combined . (p) 

Hashimoto . . . . . . . . . . . . b9Q8 

developing processes, (p) Troland, aud Kalmus, Comstock, 
and Wcscott, Irie. .. .. .. .. .. .. 

development ; influence of stirring on rate and course of . 

Sheppard and Elliott . . . . . . . . B927 

development; Method of quickly stopping . (P) 

Itehliinder, and Projections A.-G. “ Union ” Filmfabr. b279 

development- papers ; Time required for fixing — - — . Lu micro 

and others . . . . . . . . . . . . . . b53K 

diazotypes ; Preparation of — — . (P) Knllc und (Jo. .. b350 

dry plates ; Protection of — against depreciation by ageing. 

(P) 8onnenberg .. .. .. .. .. .. n3r>ti 

dye-mordanting ; Theory of . Bullock . . . . . . b997 

emulsions ; Cause of sensitivity of silver bromide . 

’[’borne- Baker .. .. .. ., .. u770 

emulsions ; Desensitising silver bromide-gelatin . 

8 ten go r aud Stainmreieh .. .. .. .. B»i55 

emulsions ; Factors affecting grain size in . Rcnwlek . . n(»93 

emulsions; Latent fog in — -. Liippo-Ciarner .. .. H234 

emulsions ; Preparation of colour seiisitisers for . 

Richard and Abribnt .. .. .. .. .. u77 

emulsions; Preparation of gelatin for - — ( T) Kraus .. b 78 
emulsions ; Relation between exposure and number of 

developable centres in . Svedberg and others .. n(>18 

emulsions; Sedimentary analysis of — . Ben .\ iek and 

Soase . . , . . . . . . . . . . . . . fi77U 

emulsions ; Sensitising silver bromide — - - for green rays. 

(P) Meister, Lucius, u. Briining .. .. .. \. b813 

emulsions ; Sensitiveness of the silver halide grains of — . 

Clark . . . . B234 

emulsions ; Simplified method of making slow bromide . 

Seharlow . . . . . . . . . . . . . . B493 

emulsions; Size-frequency distribution of grains of sil\er 
halide in — and its relation to sensitornetrie character- 
istic's. Photographic densities derived from size- 
frequeliey data. Wight man and others.. . . n732 

films. (P) Haste, and Eastman Kodak Co. .. .. .. j«US 

films of asphalt and asphalt mixtures ; Increasing the sensi- 
tiveness of - — . ( I’) Rieder .. .. .. .. n.'*79 

films with coloured laminated base. (P) Haste and others . . n45l 

films ; Manufacture of ; 

(P) l)c’ Sperati .. . . .. .. .. .. H055 

(P) Morse B093 

films; Manufacture of dull or roughened — . (P) Oertel 

and others . . . . . . . . . . . . n812 

films; Mensuration characteristics of — . Itoss .. .. ulf>4 

films; Non-inflammable celluloid for — (P) Anrynger . . B055 

films; Preparation of non-shrinking — . (P) Sulzer, and 

Eastman Kodak Co. .. .. .. .. b4:>1 

films and process of making them. (P) Kalle und Co. .. B315* 

films ; Process of treating . (P) See], and Eastman 

Kodak Co. . . . . fiCaO 

films; Progressive and retrogressive processes in silver halide 

- — -. Seliaum und Langerhanns? .. . . nG55 

films ; Thin films of nitrocellulose for . (P) Oertel and 

others . . . . . . . . . ♦ . b928 

films for X-ray work. (P) Sulzer, and Eastman Kodak Co. u3f>(i 
fixing solutions. (P) Holton, and Cavendish’s, Ltd. .. n693 

fogging agents ; Theory of action of hydrogeu peroxide and 

ozone as . Clark .. . . . .. Bit 6 

irnuge Development of the latent rj'tr bxtng. Lumiere 

and others . . . . . . . . . . . . . . u579 

Image ; Latent- . LumnJre and others . . . . i>732 

images ; Cause of coloration of whites in sulphiding of silver 

and means for its elimination. Lumlfre and others u234 

images ; Direct sulphiding of silver on paper by means 

of liver of sulphur. Lumiere and ot hers . . .. .. n234 

linages ; Fixation of colouring matters by positive sliver 

on glass or on film. Soycwetz .. .. b8I2 

images; Preparation of coloured . (P) Naturfar ben -Film 

Ges B813 

images; Production of by gradation of the action of 

chemical reagents. Stenger and Herz . . . . . . u235 

Images; Sulphide toning or Intensifying of — (P) Shaw . . n494 

iron printing processes. (P) Allott, and Allott, Jones nnd Co. n770 

line and half-tone Images ; Production of . (P) Rieder . . B451 

materials ; Cyanide method for determination of silver In 

. Eggerfc B235 

materials ; Preparations for sensitising . (P) Eder . . u451 
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materials ; Removal of dust and moisturo from air for treating 

. (P) Schmles, and Deutsche LuftfUter-Bauges. B655 

negatives ; Process for producing from non-trans- 

parent originals for use in preparing printing plates. (P) 


I Ullmann and Werth.. .. B403* 

I paper for the Ink-process ; Preparation of . (P) Rcnker 

I und Co. . . . . B579 

papers ; Manufacture of ; 

(P) Exportingenleure fiir Papier- u. Zelletofftechnik B315 

j (P) Jahn B818 

(P) Schiocmann . . . . B812 

paper ; Sensitising composition for blue-print . (P) 

i Bertsch . , .. .. .. .. .. .. B771 

pictures und diapositives ; Production of single- and multi- 
colour . *(P) Glelehmar and Vobacli . . .. .. B018 

pictures : Support witli coating sensitive to light for pro- 
duction of coloured . (P) Schnpovalotf . . . . b36 

plate; Sodium arsenit-o and the . Clark.. .. .. B77 

! plates. (P) Hatt B050 

; plates ; Fixing of . Limit of usefulness of fixing baths. 

Lumi&re and others . . . . . . . . . . . . b693 

plates ; Preparation of colour filters from . Scliaedo . . B279 

plates ; Prevention of halation on . (P) Zelizy . . . . B771 

! plates ; Properties of . Fabry and Bulsson . . . . B093 

plates ; Rcdudbility of silver bromide in . Rcyohler . . B356 

plates ; Regeneration of fogged . Mllbauer and Flek . . B314 

| plates ; SoTarisation of . Scheffers . . . . . . B450 

i preparations ; Titration method for determination of silver 

in . Marasco . . . . . • • • B928 

• print-out papers ; Selenium toning of . Lumi&re and 

others . . . . . . . . . . . . . . . . B451 

prints in colours ; Production of . (P) Dufay . . . . b538 

: prints ; Development of by use of dlazoanhydrides. (P) 

I Kalle und Co. .. .. .. .. .. . • Bl55* 

process, (P) Ives . . . . . . . . . . • • ■ • B770 

processes for obtaining direct positives by reversal. (P) 

Pnth6 Cinema . . . . . . . . B570 

product, lou of patterns on surfaces by means of sand-blasting. 

(P) Rieder Bo 79 

production of warm-tone lantern slides; relation between 
I exposure, development, colour, and gradation. Thorne- 

Baker and Davidson . . . • . . • . B279 

reproduction ; Multiple-stop process of — — . (P) John, and 

Daylight, Film Corp. . . . . • - • - • • B350 

| reproduction process. (P) Doelker .. .. .. B78 

i reproduction processes, and media therefor. (P) Beebe and 

others . . . . . . , . . . . . . . . . 1(493 

reproduction ; Processes of - -. and photographic emulsions. 

! (P) John, nnd Daylight Film Corp. .. . 1(315* 

I reversal by hvdrogen peroxide, sodium arsenite, and light. 

Clark H770 

reversal processes. (P) CapstnlF, and Kodak, Ltd. . . . . H907 

i screens ; Production of multicolour . ( P) Christensen .. B403* 

i sensitiveness of silver iodide. Germann ami Ilylau .. .. b35 

sensitivity. Effect of oxldisers on tlie sensitivity and on the 

latent Image. Sheppard and others , . . . . . 1(997 

• sensitivity ; Grain size and . Bawling . . . . . . B693 

sensitivity. Topoehemistry of development and sensitising 

i nuclei. Sliepjiard and’ others .. .. .. .. l(154 

• silver images ; Composition for toning . (P) Rchlauder B770 

! silver images with a metallic base. (P) Chem. Fai>r. Schering B813 

solutions ; Corrosion of Monel metal in . Crabtree and 

■ Matthews . . . . . . . . . . . . . . B733 

| solutions ; Effect of electrolysis on rate of corrosion of metals 

in — . Crabtree and others . . . . . . . . 1(200 

toning baths ; Compound for making — . (P) itehliinder . . B&38 

toning ; Method of nitro-sulpliide . Shaw . . 1(118 

toning process. (P) Rotophot A.-G. fiir Graphisehc Iud. .. B155 
transfer films ; Preparation of — . (P) Fritz .. .. 1(907 

, Photography ; Colloid chemistry and - — . Adsorption replace- 
ment and the latent image. Luppo-Cramer . . . . b78 

; Colloid chemistry and . Development with ammonia. 

Luppo-Crnmcr . . . . . . . . . . «027 

i colour- ; Preparation of screens for . (P) Naturfarben- 

Film Go.s. . . . . . . . . . . . . B279 

j Direct, colour . (P) Martinez . . . . . . 1(997 

Manufacture of multicolour screens for . (P) Christensen u998 

Photomechanical printing. (P) John .. .. .. n451* 

1 Photomechanical process. (P) Schwartz and Lentz .. .. B055 

Photometer; Optical pyrometer as a brightness — — . Forsythe.. 1(452 

i Photometers. (P) Lux .. .. .. n772* 

Absorption aud diffusion . (!’) Verncs and others . . »(02O* 

| Photometric determinations ; Combined apparatugfor pola rime trie, 

1 speetrometrie, uml . (P) Johin and Yvon .. .. b814* 

i Photosynthesis ; Water content- as a factor in . Dastur . . 1(1023 

Photosynthetic sugars; Examination of - - by the methyl- 

| at. ion method. Irvine and Francis . . .. .. B957 

Pht.halein dyestuffs; SulphoneiJuoresceiu and some derivatives. 

Orndorff and Vose . . . . . . . . . . b823 

i Phthaleins ; Effect of sulphur on colour of certain . Holt 

i and Reid . . . . B975 

Phthalle acid ; Removal of carboxyl groups from . Schrader 

and Wolter . . . . . . . . . . . . B576 

Phthalle anhydride; Manufacture of — ■ (P) Craver, and 

Barrett Go . . . . b652 

as reagent for hydrolysing proteins. Brlgl and Kleuk . . B31 

Phthallralde ; Manufacture of . (p) Green and others . . B370* 

Phylloduloin, a sweet principle of the leaves of Hydrangea Thun- 

bergii, Sleb, Manlwa , . , . b729 
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Physiological activity ; Relations between molecular weight and 

. Hypnotic properties o f hydrobenzoin and its 

alkylated derivatives. Tiffeneau aud Torres . . 

Phy tele phot ttuicrocarpa ; Hydrolysis of endosperm of by 

its own enzymes. Paton and others 

phytosterols ; Detection and distribution of . Klein and 

Pirschle 

of endosperm of maize. Anderson 

of wheat endosperm. Anderson and Nabenhauer 

Phytotoxins ; Protein , with special reference to “ modeccln.” 

Green and Karnerman 

Picric acid ; Manufacture of ■. Reed 

Precipitate formed by adding strong acids to aqueous solu- 
tions of as a test for picric acid and for strong 

acids. Denlgfes 

Preparation of from phenol. Olsen and Goldstein 

Production of normal lead salt of . (P) Thomas and 

others 

Specific heats of trinitrotoluene, tetryl, and and their 

molecular complexes. Taylor and Rinkenbach 

Pierolonlc acid ; Use of for micro- and histological detection 

of calcium. Kisser 

Pieryl sulphide ; Industrial preparation of . Giun 

Pigment colours ; Preparation of -. (P) Badischc Anllin und 

Soda Fubrik 

Pigments ; Antimony oxide Coflignler 

of Australian acacias ; Yellow . Petrie . . 

C'hemico-mechauical process for production of unalterable 

white . (P) Dworzak 

Effect of Iron oxide on rate of oxidation of linseed oil. 

Rhodes and others .. 

Enzymic format Ion of as an aid to classification. Sclimal- 

fuss 

Formation of . Schmalfuss and Werner 

Identification of insoluble azo . Rowe and Levin 

Manufacture of : 

(P) Bachman 

(P) Eberleln .. .. b141, 

(P) Fireman, and Magnetic Pigment Co. 

Manufacture of for anti-rust paints. (P) Carteret 

and Devaux 

Manufacture of ferric •. (P) Saunders, and Chemical 

Specialties Co. 

.Manufacture of ferruginous black . (P) Elbe 

Manufacture of red cadmium . (P) Payer und Co. .. 

Manufacture of titanium — — . (P) Pitchman 

Manufacture of together with hydrogen chloride. (P) 

Chem. Fnbr. Griesheim-EIektron .. .. 

Manufacture of white . (P) Tyrer 

Manufacture of zinc oxide and zinc-lead oxide from 

complex ores. Hall 

Microchemistry of white Green.. 

Mills for grinding -. (P) Torrance 

Plant. . Hciibron .. .. .. .. .. 89T, 

Properties of titanium oxide - — . Hinder 

Size of particles, with special reference to — Klein and 
Parrish 

r.S. Government specification for dry and paste titanium 


tf-Pimarlc acid. Ru/.icka and Rnlas 

/-Plrnarie acid. Ruzirka and others 

Pine ; Acids co d; lined in oleo-resln of Aleppo : 

Dn pent .. .. 

Dupont and Desalhrcs .. 

Paper pulp from maritime . M iVhel-Jalfard 

wood; Alkoxyl groups of — and of the lignin prepared 
from it. Ilaggiund and Hundroos 
wood oil. See under Oils, Essential. 

Pinene ; Synthesis of a- and B- -. Ruzieka and Pont, alt i 

jU-Pinrne ; Oxidation products of Henderson and Chisholm 

Pinenes ; Determination of chlorine in commerical . Gawal- 

owskl . . 

Piuorcsinol nnd the natural resin of pine. Zinke and others .. 

Pinna mnritimn ; Resins and oils from wood of . Du pout 

aud Michaud 

Pinna pi nr n ; Essential oil of , Dupont and Barraud .. 

Piper mclhystivum ; Chemistry nnd pharmacology of — — . Schiibel 
Piperltone ; Constitution of — Read and others 

Electrolytic reduction of . Penfold and Morrison 

Reduction of . Hughesdon and others 

Piperonal. See Heliotropin. 

Pipes for conveying acids and gases ; Preparation of — ■. (P) 

Zerkowitz 

Lining of pitch etc. for — — and method of applying it. 

(P) liTOwn 

for use when Immersed in chemical liquids. (P) Jmlson 

and others . . . . 

Pipette ; Absorption for gas analysis. Saunders 

i’ita fibre ; Colombian . Hunting 

Pitch ; Artificial bitumen from coal-tar (P) Lacau 

Carbonisation of , (p) Rhodes and others 

Determination of softening point of , especially of high- 

melting pitch, and of constituents Insoluble in pyridine. 

Dunkel 

ining for pipes and method of applying it. (P) Talbot . . 

Obtaining stable aqueous emulsions of . (P) Thomley 

and others 
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Pitch — contin ued. 

Production of colloidal dispersions of . (P) Plauson’s 

ForschungsInRt. . . . . . . . . , . b327, 

Removing acid constituents from . ( P) Fischer 

for roofing ; U. 8. Government specification for coal-tar 

for waterproofing and damp-prooiing ; u.s. Government 
specification for coal-tar . 
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Plant cell-membrane ; Determination of In efficiency experi- 
ments. Thomas and Knpfhammer . , . . n309 

cells; Extraction of nitrogenous constituents from . 

Tottlngham and others . . . . . . D319 

growth ; Comparison of Hand and solution cultures with 

soils as media for . Hoagland and Martin , . 11I8O 

growth-promoting substances ; Formation of by micro- 
organisms. Mockcridge . . . , ■ . . . . . . itl023 

juices ; Method for determining hydrophilic colloid content 

of expressed . - Newton and Gortner . . »309 

materials ; Treatment, of liquors obtained in alkali treatment 

of . (P) Colas and others B70 

parasites; Means for combating animal and . (P) 

Meister, Lucius, u. Hrfining .. .. .. b845 

pigments. Hellbron . . . . . . . . . . 80 t, u935 

tissue ; Effects of methods of desiccation on nitrogenous 

constituents of . Link and Schulz . . . . . . B886 

tissue fluids ; Determination of moisture content of expressed 

. Gortner and Hoffman . . . . . . B309 

tissues ; Effect of certain extracts of on florid rickets. 

Shipley and others B444 

Plants; Absorption of carbon by roots of . Hreazenle .. B305 

Absorption of ions by . Hoagland . . . . 1)143 

Absorption of ions by root systems of . Stoklasa .. B882 

Action of end products of metabolism on . Sigmund . . B773 

Auxlmones and the growth of green . Clark and Roller 1)484 

Carbon dioxide production of plant roots as a factor In tho 

feeding power of . Parker B484 

Coagulation, and life of . A mar .. .. .. .. B437 

Do green have the power of fixing elementary nitrogen 

from the atmosphere ? Lipman and Taylor . . . . B950 

Improving the adhesion of disinfectants on . (P) 

Tictz 9843 

Influence of on the air in greenhouses. Rigg and 

others . . . . . . . . . . . . B722 

Isolation of an Inhibitory substance from . Mallmann 

and Heinstreet . . . . . . . . . . . . B1023 

Mechanism of oxidation in . Gallagher . . . . 1)346, B340 

Method for sterile culture of higher . Hohko . . B305 

Nitrate-reducing properties of . Anderson . . . . B1023 

Photo period Ism in relation to hydrogen-ion concentration 

or cell sap and carbohydrate content of ■ . Garner 

and others B607 

Pot-culture experiments on with an electric discharge. 

Blackman and Legg u483 

Rcspon:-,,? of In soil- and water-cultures to aeration of 

the roots. Knight . . . . . . . . . . . . 1)600 

Solutions for spraying . (P) Raschlg B442 

Theory of assimilation of earbon dioxide by . Ostwald Bl43 


Plaster flooring- ; Colloidal theory of setting of . Haddon 

an<l Brown . . . . . . . . . . . . . . 14 t 

Inadequate hardening of lime . Nussbaum . . . . B517 

ami the like containing rubber. (P) Lcfebure .. B676 

Manufacture of . (P) Mulligan .. b176, b789* 

and method of controlling its setting. (P) Wiggin’s Sons 

Co B911* 

of Paris ; Heat-effects which accompany the setting of . 

Chassevcnt- . . . . . . . . . . . . 1)714 

of Paris ; Means for prolonging the setting time of . (P) 

Klrehner, and Landshoff und Meyer .. .. .. nl014 

of Paris ; Setting of . Jolibois and Chassevcnt . . . . B517 

Preventing efflorescence on gypsum . Welch . . . . 1)830 

sheets and moulded articles ; Cementitious composition for 

making . (P) Dunatan b!76 

wall board. (P) Haggurt v .. .. .. .. B1014 

Wall : ingredients, preparation, and properties .. B599 

See also Calcium sulphate cement and Gypsum. 


Plastic compositions. (P) Knight .. .. B831 

masses : Production of from non-plastic Oxides. (P) 

Ruff B96 

materials ; Determination of softening temperature of 

.ty tho fluidity. Bingham . . . . 1)391 

materials ; Manufacture of . (P) Hoskins, and Economy 

Fuse and Manuf. Co. . . , . . . . . P1013 

materials for production of moulded articles. (P) Broadfoot 

and Sons, and Robertson . . . . , . . . 3684 

Plast icity : 

Ruff B748 

Ruff and Goebel b748 

Ruff an<l Moczala b748 

as a means of control of properties. Bingham . . . . b672 

Study of by practical potter’s method. Cox . . . . b380 

Platinum ; Change in temperature coefficient of electrical con- 
ductivity of pure by mechanical use. Feussner . . B297 

Determination of iridium in by the method of fusion with 

lead. Gilchrist Bl35 

Extraction of . (P) Hanclau B522 

metals and copper ; Alloys of . (I‘) Deutsche Gold- 

u. Sllber-Scheideanstalt B985 

metals ; Improving . (P) Ehrhardt b793 

metals ; Separation of copper from . Swanger and 

Wlchers P B852 

Nuscent hydrogen sulphide for determination of . Doht B095 

Quantitative separation oi Iridium and . Aoyama . . B581 

Separation of rhodium from . Wlchers .. ... .. b864 
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Platinum — conUn xed. 

substitutes. Gawalowskl B984 

Substitution ol’ Uorchers’ metal for in electro-analysis. 

Bieesen . . . . . . . . . . . . . . b202 

-tantalum alloys. (P) Duparc . . . . . , . . b388 

Platinum oxide as catalyst !n reduction of organic compounds. 
Preparation of primary alcohols by catalytic hydro- 
genation of aldehydes. Carothers and Adams . . . . B730 

as catalyst In reduction of organic compounds. Reduction 

of furfural and Its derivatives. Kaufmann and Adams BlG2 
Podophyllin. Lott .. .. B113 

Poison gases ; Preparation of dyestuffs from through 2-amino- 

thlazoles as Intermediates. Hogert and Chertootf . . D1OO0 
Poisons ; Purification, and identification by micro-analysis, of 

Vegetable isolated from bodies. Yllner . . . . B903 

Polarlmetrlc apparatus. (P) Hilger, Ltd. . . .. .. .. B540* 

determinations ; Combined apparatus for photometric, 

spoctrometrlc, and — — . (P) Jobln and Yvon . . .. B814* 

Pollopas, a new synthetic colloid. Poliak and Ripper . . . . »878 

Polyalkoxyarylamlnopropancs and their N-monoalkyl derivatives ; 

Preparation of . (I*) Wolfes and others .. .. B891 

Folyaniyloses ; Constitution of . Pringshclm and Leibowitz . . i»530 

Halogen compounds of — — . Pringshclm and Steingrocvcr . . B921 

Polyfatty -add esters ; Manufacture of . (P) Zollinger and Or (in n343* 

Polygaln amnra ; Saponlns of — — . Glaser and K muter .. .. B924 

Polypeptides composed of amino-acids not yet found among the 
degradation products of proteins ; Enzymic degradation of 

. Abdorhaldonand Moschinl .. .. .. .. B227 

Titration of amino and carboxyl groups in . Harris . . . . H203 

Polysaccharides. Cleavage of llchenin into dextrose. Karrcr and 

Staub . . . . . . . . . . . . . . . . n508 

Constitution of . Esparto cellulose. Irvine and Hirst .. B249 

Constitution of . Molecular structure of /9-hexu-amyloso. 

Irvine and others . . . . . . . . . . . . n531 

Lichenaae. Karrer and 3t.au b 11937 

Lichonase and reserve cellulose (Iirhcnin). Karrer and others .. ni l 9 
Methylation products of reserve-cellulose (llchenin). Karrer ami 

Ntshida B373 

Occurrence of llchenin In lichens and other plants. Karrer and 

others B250 

Properties of yS-dihydroxycarbonyl derivatives and their bearing 

on the polymerisation of . JUbbert and Timm . . . . Wl 68 

Reserve cellulose (lichenln). Karrer and Staub B95 7 

Separation of lichenasc into its constituent enzymes. Karrer 

and others B272 

Polysacctiin crassipes, X). C. ,* Colouring matter fn . Murcliand . . B861 

Polysulphides ; Manufacture of alkali . (P) Sutherst, and 

Herbert and Herbert, Inc uSll 

Polythionatcs ; Formation and decomposition of . Josephy .. b594 

Polythionic acids ; Preparation and properties of . ltasehig . . H827 

Ponsol Blue G. See under Anthracene dyestuffs. 

Poppyseed oil. See tinder Oils, Fatty. 

Porcelain ; Blueing — -. (P) Dressier, and American Dressier 

Tunnel Kilns, Inc. .. .. .. .. .. .. n335 

Electric arc furnace for burning . (P) Siemons-Sehuckert- 

werke Ges. B134 

Genuine bard . Reiehau .. .. .. .. .. B7J2 

glazes. See under i : lazes. 

Glazing and waterproofing . (P) Potter and others . . .. b5S 

Metallising with aluminium. (P) Kraus und Co. .. .. mill 

JYopertles of technical from the State Porcelain Factory, 

Berlin. Kicke B1G8 

substitute ; IVoduetion of : 

(P) Olaasz B515 

(P) Hoskins, and Economy Fuse and Manuf. Co. .. B1013 

Pork ; Biological value for maintenance and growth of proteins of 

. Mitchell and Carman . . . . . . . . B884 J 

frozen; Vitamin A in . Wright .. .. .. .. mill 

Porosimeter ; simple brick . Presslor . . . . . . . . B381 

Porous bodies : Liquid-tight coating on . (P) Soc. Anon, lo 

Carbone B980 

bricks, blocks, slabs, and the like ; Manufacture of . (1*) 

McDermott and McLaren . . . . . . . . . . b676 

building materials ; Manufacture of . (P) Bayer .. •.. B1014 

materials ; Impregnating . (I*) Bescmfdder . . . . b831 

materials ; Manufacture of for use in electric batteries etc. 

(P) Hilditch and others . . . . . . . . . . u22 

Porphyrins; Natural . Ooporphyrin. Fischer and Kdgl B125 

Posidonla fibre ; Cellulose of — . Earl B782 

fibre; Chemistry of . Earl B108 

Potash ; Absorption of by humic acid. Charrlou . . B020 

from eemont dust ; Concentration by elutriatlon. Fox and Whit- 
taker U944 

Determination of in soils. Dodd . . . . . . . . it209 

Extraction of from orthoclase felspar. Whyte . . . . u253 

Industry waste liquors ; Manufacture of magnesite from , 

(P) Brlnkhoff b95, d421 

Influence of a deficiency of on development of barley when 

manured with different amounts of sodium nitrate. Wiess- 

mann B305 

Influence of varying ratios of phosphoric acid and — — on crop 

yield and nitrogon rocovery. Blair and Prince . . . . B645 

works; Utilisation of end liquors from . (PIKiermayer .. B133 

Potassium : Crystal precipitation reactions of . • Rosenthaler . . B851 

Detection of sodium and by a wot method. Longinescu 

and Chaborskl B317 

Determination of phosphoric acid, calcium, magnesium, and 

in grain and feeding-stuffs. GHmour B051 
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( Potassium — continued, 

j Gravimetric and volumetric determination of . Strecker 

andJungck B37 

Hicks’ method of determining . Wells and others .. .. B893 

Light filter for use in detection of . McCoy . . . . . . B156 

Perchloric acid method for determining In soils, fertilisers, 

etc. Page . . . . . B209 

Rapid determination of . Bulli and Fernandes . . , . B45S 

Replacement of from solutions of its salts by magnesium and 

aluminium. Bergstrom Bl32 

Sodium fi-chloro-S-nitro-m-toluenesulphonate, a new reagent for 

. Davies and Davies B36 

and sodium and their fused chlorides ; Equilibrium between 

, and production of alloys of alkaline-earth metals and 

lead. Jellinek and Tomoff B873 

Supposed liberation of from the soil by calcic and magneslc 

additions. Madntire and others B27 

Potassium aluminium silicatcB ; Utilisation of . Monteinartlnl 

and Losana Bl30 

Potassium ammonium nitrate ; Manufacture of . (P) Melster, 

Lucius, und BrUnhig B95 

j Potassium antinionlate ; Preparation of . Schou . . . . B594 

! Potassium bicarbonate ; Electrolytic production of . (P) Chora. 

I Fabr. Grioshcim-EJcbtron B95* 

| as standard in acidimetry. Brulms B310 

; Potassium bichromato; Antiseptic pow T er of . Sartory and 

Sartory 8**2 

Decomposition of in aqueous solution. Sabalitschka and 

Kublseh B550 

Potassium carbonate ; Action of on lead glass. Coad-Pryor 27 t, B944 

Solubility of in water. Ituhtzow . . . . . . . . b54 

solution and carbon dioxide, Sievcrts and Fritzsohe . . B694, B594 

as standard in acidimetry. Bruhns . . . . - • . - B310 

Potassium chlorate ; Accurate evaluation of by Bunsen's 

method. Wagner . . . . . • . • • • - • B631 

Decomposition ol and Its catalysis by potassium chloride. 

Otto ami Fry B377 

Potassium chloride ; Application of van’t Hoff's diagrams to study 

of problems connected with production of . Walter .. B800 

Composition of sylvinitc and ot the produced therefrom. 

norst Bi>40 

Development of production of in the Upper Rhine since 

1919, and the present problems attached thereto. Bucherer B800 

Equilibria used in manufacture of from kelp brines. 

Turrcntine and Tanner B370 

field in the quaternary system of oceanic salt deposits ; Poiy- 

thenna of the four-salt points of the . Scrowy . . . . B03O 

-potassium hydroxide- water ; The system . Von Antropoff BlOll 

Preparation of from Uartmlz and sylvinitc. (P) Kali- 

Forschungs-Anstalt, and Friedrich . . . . . . . . Bf>ll 

Production of from eariuillite. (P) Kaii-Forsclningsanstalt, 

and Friedrich B421 

-sodium chromate and sodium chloride-potassium chroinato ; 

The reciprocal salt-pair . Robertson 334T 

The system water-magnesium chloride . Keitel . . . . B54 

Potassium chromatc-sodium chloride and sodium chromate-potas- 
sium chloride ; The reciprocal salt-pair . Robertson . . 334T 

Use of in iodometry. Jauder and Bcste B019 

Potassium compounds ; Manufacture of and of phosphorus. 

(P) Klugh, and Federal Phosphorus Co. . . . . . . B557 

Potassium fluoride as preservative for blood. Major .. .. B014 

Potassium guaiacolsulphonate ; Preparation of . Decio . . B964 

Potassium hydroxide-potassium chloride-water ; The system - — — . 

Von Antropoff BlOll 

solution ; Manufacture of with simultaneous production of a 

highly basic base-exchanging aluminosilicate. (P) Rhenania 
Ver. Chem. Fabr. A.-G., and Messerschmitt .. .. .. n294 

Potassium nitrate ; Manufacture of — - : 

(P) Hampel, and Wolff uml (Jo. .. .. .. .. b909 

(P) Michael und Co. B597* 

Production of ammonium chloride and . (P) De Hafin .. B420 

Production of calcium chloride and . (P) Do Hafin . . .. B421 

Production of from crude potassium salts : 

(P) Hampel B420 

(P) Hampel, and Wolf und Co. B1013 

Production of from sodium nitrate. (P) Michael und Co. .. B420 

solutions ; Photolysis of . Anderson, jun n405 

Potassium perchlorate ; Influence of catalysts on production of 

by action of heat on potassium chlorate. Farmer and Firth B263 

Preparation of from waste ammunition. (P) Carbonit 

A.-G., and Kdhlcr B452 

Potassium permanganate ; Production of manganite for use In manu- 
facture of . (P) Verein f Hr Chem. u. Mctall. Produktion B334 

Reaction between arson itc and lu alkaline solution. Felgl 

and Weiner B862 

solutions ; Stability of . Kolthoff and Smit BS17 

Spontaneous decomposition of . Kolthoff B404 

os standard for iodimetry. Hendel U317 

Standardisation of . Kolthoff B771 

Standardisation of with ferrous ammonium sulphate. Kolt- 
hoff and Van Dijk B680 

Standardisation of by means of metallic silver. Tananaeff B784 

Potassium phosphate ; Commercial preparation of . (P) Ross 

and Hazen B144 


Potassium pyrosulphlte ; Manufacture of . (P) Michael ttnd Co. B96 

Potassium salts ; Grain size of sludges produced in manufacture of 


. Kayser b9O0 

salts; Recovery of magnesium salts and from natural 

brines and oalcareous muds. (P) Silsbee BS70 
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Potassium sulphite and nitric oxide/ Interaction of . Raschig . . ^786 

Potassium tetrathionate ; Preparation of — Raschig .. u827 

Potassium tetroxlde : Interaction of with ice and dilute sulphuric 

acid. Hawley and Sand B92 

Potato amylase. Haehn and Schweigart . . B191 

-protein ; Preparation of dry of good colour. Presskar- 

toffei-Werke Koehimann B4W 

Potatoes ; Drying . (P) Harrison, and Carrier Engineering 

„ , Gorp 

Solan lne oontent of . Burner and Mattis . . B487 

Potentiometer ; Direct-reading for determination of hydrogen- 

ion concentration. Liobert p58o 

Pottery ; Glazing and waterproofing . (P) Potter and others .. B68 

See (tltso Ceramic ware and Earthenware. 

Poultry flesh ; Antlneuritic vitamin in . Hoagland and Lee . . B962 

Powdered materials ; Particle size of . Houwink .. .. B455 

substances ; Criterion of gas evolution from . Tammann 

and Diekmann nA97 

Powders ; Propellent for use iu guns and howitzers. (P) Kidlar bG18 

smokeless ; Comminuting of the nitrocellulose type. (P) 

Mains and Steig . . . . . , . . . . . . 5733 

Smokeless propellent . (P) Davfs B 235 

Power production ; Utilisation of low-grade and waste coals in . 

Coates 157T, B498 

Praseodymia ; Preparation of pure . Prandtl and Htlttner .. b710 

Precious metals. See under Metals. 

stones ; Separation of from earth or material containing 

them. (P) Hanciau . . . . . . . . . . , . b522 

Precipitates : Electrolytic purification of . Charriou . . . . b452 

Influence of agitation on formation of . Volmar and Stahl . . b 495 

Production of coarse from solutions. (P) A./S. do Norsk e 

Saltverker B321 

Turbidimotrlc determination of . Hibbard B813 

Precipitation; Electrical . See under Electrical, 

of several substances from a solution. (P) A./S. Krystal .. u584 

Preservation and deodorisatlon of animal matter. (P) Hurt, and 

Robeson Process Co b485 

of food by sterilisation. Dugdalo B273 

of meat, poultry, fish, and other articles of food, such as eggs, 

fruit, vegetables, and the like. (P) Sclielb and Koch .. B140 
of natural products, Buch as fruit, flowers, and eggs. (P) Stabback B489 
of sap-containing vegetable matter. (P) Siemchs-Schuckertwerke 

B$44 

Preservatives for biological products. (P) Zell and others .. .. nl53 

Presidential address. Armstrong and Allan 207T 

Pressing parts of plants and the like. (P) Krupp A.-G. Grusonwcrk B158 

Pressure equalisor ; Laboratory . Patterson 282 t 

regulator ; Automatic . Dawson B237 

Primers for cartridges saturated with liquefied gases. (P) Sprengluffc 

Wes Bi()3, 1(452 

Manufacture of : 

(P) Frirderich BlSfi* 

(?) Obin, and Western Cartridge Co b(»94 

Preparation of . (P) Sprengluft-Ges. .. 8452,1)462,11850 

for propellent explosives. (P) Henning, and Du Pont de 

Nemours and Co. .. .. .. .. .. n 155, 1)891 

Printed matter ; Reproduction of . (P) Chem. Fabr. Pharma B375 

Printing Alizarin Red on uon-olled fabrics. Tigerstedt .. ..B1010 

animal lit res with vat dyestuffs. (P) Kalio und Co n555 

batik discharge pattenis on fabrics. (P) Schulz 1)509 

cellulose acetate silk and materials containing it. (P) Green and 

others b291 * 

colours ; Black . (P) RUtgerswerke A.-G. . . . . u205 

colours ; Composition of some rapid fast : 

Rowo and Corbishley B708 

Rowe and Stafford . . . . . . . . . . w708 

colours ; Manufacture of -. (P) Cajar . . . . . . 1*797 

cotton ; Fixation of colours In — -. (P) Buyer und Co. . . B509 

designs on textile materials ; Production of colours for . 

(P) Meier B629 

Discharging vat dyestuffs in textile . (?) British Alizarine 

(Jo., and others b213 

Electrolytic . (P) Meyer, and Allgem. Elektrlzitats-Ges. B410 

fabrics, wall paper, and the like. (?) Bauer .. .. .. B171* 

hydrosuiphlte discharges on azo dyestuffs. Richard . . . . B332 

indanthrene Bluo. Raczkowski BlOlO 

machines ; Fabric . (P) Cadgcne and Dupont . . B375* 

Manufacture of aqueous solutions of difficultly soluble gums and 
their application in — — . (P) Soc. ItaJ. Do Angel-, and 
Paulus . . . . . . . . . . . . . . . . B1024 

plates ; Producing negatives from non-transparent originals for 

use in preparing . (P) Ullmann and Worth . . . . B403* 

plates for use with greasy ink • Preparation of . (P) De 

Speratl B928* 

process for textiles ; Soda . (P) Cadgcne and Jeandros . . BlOlO 

Steaming Ciba colours in . Richard B508 

textile fabrics etc. ; Manufacture of products for . (?) 

Bader and others B252* 

textile fabrics and other materials in fast colours ; Dye-solutions 

for . (P) Gelgy 80c. Anon., and f, fit-tin B14 

textile fibres and other materials ; Manufacture of products for 

— — . (P) Durand und Huguenin A.-G B375 

textile goods and othor materials. (P) Durand et Huguenin . . B978 

white discharges on Fast Steam Green. Schmid . . . . M4 

Procaln ; Comparative toxicity of novocain, ncocaln, apothesine, 

and - — . Meeker ana Frazer B276 

derivatives ; Study of two series of with reference to the 

relationship between their pharmacological action and 
chemical constitution. Schmitz and Loevenhart . . B996 


Procain — continued. 

Local anaesthetic properties of isocaine, cocaine, butyn, and . 

Schmitz and Loevenhart B996 

Proline ; Importance of for growth. Sure B571 

Propantriol, See Glycerol. 

Propellants. See under Explosives. 

Propionates; Production of by fermentation. (?) Sherman and 

Shaw b29 

Propionic acid ; Determination of acetic acid, butyric acid, and . 

Fyleman 142 t, b399 

Production of by fermentation. (P) Sherman and Shaw . . b29 

Propionic fermentation. See under Fermentation. 

Propylene as an anaesthetic. Brown u889 

Prosopi* juliflora beans ; Chemical and structural study of . 

Walton B195 

Protecting bodies affected by heat by means of substances which 
undergo chemical change with absorption of heat. (?) 
Lodemann . . . . . . . . . . . . . . b119 

Protein degradation products ; Derivatives of insoluble In gastric 

fluid. (P) Budde B770 

moleculo ; Structure of the — — . Abderlialden and Komrn 

B011, 8611, B729 

phytotoxins, with special reference to " modeccin." Green and 

Kamerman B491 

potato- ; Preparation of dry of good colour. (?) Press- 

kartoffel-wcrke Koehimann B490 

from spinach leaves ; Spinacin, a new ~ — . Chlbnull .. .. B901 

-tannin compounds ; Preparation of . (I») Bayer und Co, B102 

Yeast as antigen. Liters and Ottensooser . . . . . . BS4H 

Proteins ; Action of paraldehydo upon . Cooper . . . . B964 

Action of uuinones on . Morgan and others . . . . 354r 

Analysis of . Pllmmer and Shimamura B529 

Analysis of . Action of nitrous acid upon tho hexone 

bases. I’l banner. . .. .. .. .. .. .. B349 

Analysis of . Determination of histidine and tyrosine by 

bromlnation. Pllmmer and Phillips . . . . . . B532 

Anhydride structure of . Aberhalden and Komrn . . .. B925 

Behaviour of on solution In phenols. Herzog and Krahn BG44 

Biological value of at different levels of Intake. Mitchell B309 

Constitution of . Troenscgaard and Schmidt . . . . JJ312 

Determination of biological value of . Mitchell . . . . j»309 

Determination of tryptophan content of . Fiirth and Dlsche MU 1 

Determination of tyrosine content of . Ffirth . . nfilO 

Enzymic degradation of polypeptides composed of andno-aeids 

not yet found among the degradation products of . 

Abderhalden and Mos'chiui 1)227 

Formation of carbon dioxide during breakdown of in tho 
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of Aleppo pine ; Acids contained in oleo 
Dupont 

Dupont and DcsaJbres 
from benzol refining ; Apparatus for extra 

from solution in acid. (P) .still 

-containing waste oils from benzol refining. Katt wink'd 

coumarom- ; Combination of with sulphuric acid. Wolff 

< uttpinole — — . Gardner and IToldt 

Dammar -. See- under Dammar. 

Elerni . See under Elemi. 

Jiac — - . See under Lao. 

O btalriing from crude benzol. ( R) DcuU-h-Luxi-mburglschc 
Btrgweiks- u. Hutteii-A.-G., and llllpeit .. 
of pine. ; Pinoresinol, and the natural --- Zinke ami others 
Recovery of — in manufacture of cellulose. < R) JtitTar 

solutions; Viscosimeter for determining viseu.-dtv of L’ 

Albert ...... 

synthetic ; Permeability of to infra-red rays'. Ki‘, ..pilin' * 

•Ve also Colophony act? Rosin. 3 1 " 

Rcsinate paint ; Coating walls, paper, or other surface 
(P) Ex ley and Rinimer . . 


B 983 

BUofi 

B 437 


B 394 

BB 13 


Bf >43 

BfioO 

B 968 


B 3 (>tJ 

B 391 


efion and removal 


bS 39 

B 839 

B 780 
BH 5 
U 720 
Bl 40 


B 411 

BS 78 

B 939 


B 454 
BO -1 1 


» with - 


B 392 


B 720 , B 953 , B 987 


Resinous condensation products from formaldehyde and urea 
(P)°Poilak 0r thClf derhativc8 ' Manufacture of ’ 

condensation products ; Manufacture of ’ - 

(P) Pot t k U amrRlw" kU oi, "' r9 • ' M3S . »J» 

condensation products of phenols and aldehjdes.; Hardening 

■ U > Doutsch and others . . *■ - Hft(U 

condensation products from phenols and aldehydes ' Manu- 
facture of . (Pj Mels ter, Lndus, u. Brhning B 004 , 

condensation products from phenols and aldehydes; Manm* D7<J? 
Brfinlng° . denvatives of — *• R*; M.-ister, Lucius, 

condensation pr'oduct's'from phenol's and formaldehyde Mam?- 7 ’ “ 84 ° 

facture of . (P) IVri und Co. . . ‘ 

phenolic condensation products ; Manufacture 
Karpen and Bros. 

materials ; Manufacture of ; 

(P) Ellis and others 

(P) Kreidl . 

substances ; Adsorption of paraffin wax ami — 
and Tscheruojukow 

substances ; Manufacture of from paraldehyde. (P) Ellis 

Re8iDa; 0 ^|^ lenc * aldeh ^e fusible . (p) Novotny and 

Casting synthetic . (p) Euf 8 ' * [ * ‘ 

Cellulose acetate membranes for ultra-flltfatlon or dialysis 

of - In organic solvents. (P) Buclaux 

of oonlferg ; Theory of origin of terpenes and crystalline 

Dupont .. .. M .. .. B 526 


(P) 


B 879 

B 053 


Ciurwitsch 


l »433 

B 879 


B 661 

B 750 


B 24 

B 303 


B 972 


acids in - 


Resins — continued. 

Determination of colour and darkening of artificial . 

Chem. Fabr. Albert 

ester gum- ; Laboratory experimental work on . Beegie 

ester gum- ; Manufacture of on a commercial basis 

Beegie 

Improving aldehyde : 

(P) Consortium fUr Eloktrochem. Ind. 

(P) Deutsch and others 

ImP Fab?fk artlflClal * (P) Ba<il8ch0 A nil In u. Soda 

Isolation of — — and of other soiublo constituents from wood 


BSOJ 

B910 


B 434 

B 840 


B 027 


and similar material containing cellulose, 
fabr. Waldhof, and others 

Manufacture of ; 

(P) Downs and others 

(P) Mehta and Rul 
1 Soc. of Chem. Ind. in Basle 


(P) Zellstofl- 


(P1 

Manufacture of artificial — 

(P) Albert 

(P) Ellis 

(P) Erdol- 11. Kohle-Vcrw'ortung A.-G. 

(P) John 

(P) Plauson’s Forsehungsinst. 

Manufacture of artificial from aldehydes. 

tlum fill* Elektroehcm. t Iiul. 

Manufacture of artificial — - from phenol ami formaldehyde 
(P) Polluek and Mohriug 

Manufacture of coloured synthetic . (P) PUmson 

Manufacture of gutta-percha, batata, and analogous 1 ' 

(P) Stutchbury, and K.D.P., Ltd. 

Manufacture of ketonie . (P) lluxham and Ellis 

Manufacture of from phenols and formuldehyd. 

Bakelite Ges., and Hessen . . 


. . B 434 « 

. . B 433 

. . B666 

. . B 797 

.. Bill, B 879 
and Zcrnlk B 392 
. . B 840 

.. B 434 , B 434 

(P) Consor- 

B 141 


(P) 


B 63 

B 720 * 


B 918 

B 433 


Manufacture of synthetic : 

(P) Bau 

(R) Diamond State Fibre Co, 

(P) Hoskins 

(P) Nieuwland, and Shawinlgan Laboratories, Ltd. n 265 

(I J ) Stokes Bl 41 , b 224 

1 reparation of irom crude montan wax or bituminous 

coal. (P) Jena 

Preparation of therapeutically active constituents of 

(P) Boedcckcr 

Solvent for . (P) Chem. Fabr. Ka'lk, arid Oelirne 

used for varnish making ; Microscopical examination of 

Meolardot and Uollignier .. 

from w*ood of JHnus maritima . Dupont and Michaud ’ 
Resorcinol ; Dlpheneins from siilmtituted diphenlc anhydride 

and Adkins and others 

Reaction of and its application to detection of nitro 

prussides and ammonia. Casciu-uve 

Reaction of with forinaldi‘hydt*. Znmparo 

Retort furnaces. See under Furnaces. 

Retort s ; 

(P) Laniplough and Harper . . 

(P) Stalmunn 

Apparatus for charging - used in"manufacimc"of coal 
gas. (1) Drakes, Ltd., and Diake 

for carbonisation of solid fuels. (P) Quen. au 

Carbonising and revivifying (R) N'aehier 

for continuous destructive distillation of carbonaceous sub- 

stances ; Vertical . ( R) Glover and West .. . 

for destructive distillation ; Furnace for heating n»i 

Morrison, and l)ow Chemical (Jo. ‘ v ; 

for destructive distillation and oxidation .(R)’6tt " 

for distillation of carbonaceous materials and for like purposes 
(R) Hutchins . . . . , . _ r 

for distillation of shale, bituminous coal, and other materials 
(R) Garland 


B 720 

B 9 r >3 

B (13 


B 234 

B 527 


B 5 fi 0 

B 790 


Blp4 

B 445 


B 098 * 

B 458 

B 460 * 

B 974 

B 778 


n8 

B 209 


for distilling corrosive liquids. "(R) Howard/ and Grass, ili 
(memical Co. 


and International Coal Products 


Furnace — — 

(P) Mclntire 
Corp. 

(P) McLaughlin and others 

and furnaces. (P) Bonnard 

foe gasifying oil and tar. (P) Sharp and Bassett * ‘ 
InQuonee of f^iiatrurtfon of revolving - _ on compositloA 
Hoffman Ptrtttlir ° tar a ' ld Tnolor spIrit froi V coal, 
and the like ; Manufacture of — (pi Hudson " * 
Means^for discharging granular and like material from 

for mineral oils. (R) Laniplough and Uarper 

Rotary . (P) Nielsen and Eaing 

Rotary distillation , (p) Heyl 

f ° r t (pfGuy-Vdi n,rtf( ‘ rial3 8UL ' h “* shai,; > coai, and the like. 
Vertical — . (F) Wallace, and Economic Carbonization 

VOrt St!lrme7~ ^ distillation a,ul gasification of 


B 159 


B 245 

B 1004 

B 698 * 

B 025 


coal. (P) 


Retting flax, hemp, and other textile substances (P) KaVser 
of Preparation of proiol fSf^. 

of vegetable aubstanr-™ Preparation of produot. for — 

, <P > I,t ' tuto Slorotoraplco Mllaneee, and Carbone 
Rhenania phosphates ; Valuation of . Volhard 

EhetlnoU^a »«wrtaof phenol, Isolated from low-temperalnre 
Rhodlnol ; Synthesis of Inactive - — 1 .' Verley 


B 897 

b 748 

B83* 

B 326 

B455 

B 063 

B1004 

B033 

b286 

B128 


Bll 

B346 


153T 

B015 
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Rhodium^ Separation of — — from platinum. Wlchers ,* b 854 Rubber — continued . 


Klee husk In wheat bran ; Detention and determination of . 

Marchadler and Goujon B844 

meal and husks ; Composition and digestibility of . 

Honcamp and Pfalf B703 

plant ; Action of gases produced by decomposition of genge 

( Astralagu 4 sininus) on growth of tho . Onodera . . B047 

plant ; Preventing harmful action on of gases produced 

by decomposit ion of genge (.4 stralagus sinioun), Onodera B047 

Rice, wild; Nutrltlvo properties of . Kennedy .. .. n488 

Klein. Karrer and others .. .. .. .. .. .. B014 

Kiclnine ; Synthes 1 b of . Spilth and Roller .. .. .. b151 

Rickets ; Effect of certain extracts of plant tissues on florid . 

Shipley and others . . . . . . . . . . B444 

Road-making ; Rinding material for use in . (1*) Wake 

and Spence . . . . . . . . . . . . 1(219 

-making materials ; Apparatus for making asphaltic . 

(P) Armstrong, Whitworth, and Co., and others . . . . Hi 59 

-making materials ; Drying and coating . (P) Baxter, 

Ltd., and Baxter .. .. .. .. .. 1(832* 

-making materials ; Production of from tar. (P) 

Heuffcl B328 

Roads ; Compositions for making or waterproofing . (P) 

Meadows . . . . . . . . . . . . . . B076 

Roaster residues ; Preparation and smelting of . (P) Diehl B340 

Rocks; Calcining . (P) Shaw and Bole .. .. .. 1(632 

Physical pro]M>rtles of silicate glasses and their possible bearing 

on the history of igneous . Turner B08O 

Roofing elements ; Manufacture of by electrolysis. (I*) OUlis, 

and Anaconda Sales Co. . . . . . . . . . . B740 

felt ; Production of . (P) Commln n945* 

Root systems of plants ; Absorption of Ions by . Stoklasa . . U882 

Rosin ; Extracting turpentine and from wood. (P) Sher- 
wood and others . . . . b840 

Manufacture of . (P) Greenwood, and Pine Waste Pro- 
ducts . . . . B087 

See also Colophony and Resin. 

Rosemary oil. See under Oils, Essential. 

Rubber; Acidity of raw . Whitby H017 

Action of antl-oxidiscru on ageing of vulcanised . Pellz- 

zola b435 

A geing properties of sprayed . Stevens nl87 

ageing test involving oxidation under pressure. Blerer and 

Davis 1(883 

Ageing test on fine Para and smoked sheet . Stevens . . B082 

Alteration In colloidal condition of by vuleunisation and 

by calcined magnesia as accelerator of vulcanisation. 

Feu elite r . . B343 • 

articles ; Manufacture of avoiding vulcanisation. (P) 

Wills B006 

articles ; Manufacture of vulcanised . (P) Miller Rubber 

Co 1(225*, b225* 

articles ; Method of forming hollow inflated . (P) 

Dabney, and Miller Rubber Co. .. .. .. n!87 

articles ; Production of a compound for scaling pneumatic 

tyres and for preserving . (P) Warmund .. .. n64 

-benzene solutions; Consistency of . Hersehel .. b917 

Bird-lime from halogen-substituted . (P) Thiemc . . n04 

from buddings. Variability of rubber from individual bud- 
dings compared with rubber from seedlings. De Vries . . b604 

Changes In during vulcanisation by the hot process. 

Nauck and Lange, . . . . . . . . . . . . BOOS 

coagulated with sodium silicotluoridc ; Effect of accelerators 

on . Stevens . . . . . . . . . . . . b7T>6 | 

coatings; Electrodeposition of - — . (P) Sheppard and ! 

others . . . . . . . . nl04 

coatings and fabrics ; Application of Schopper tensile testing 

machine, to measurement of adhesion of . Hock . , 1(708 

Colloid-chemistry of vulcanisation of - — . Kniger .. B<t4 
Colouring - — - and production of coloured rubber-coated 

materials. (P) Plauson . . . . . . . . . . B266 

com posit ions : 

(P) Elektrizitiitswcrk Lonza .. .. .. .. B05 

(P) La ml) B.'>67 

compositions ; Manufacture of : 

(P) Acheson, and Acheson Corp. .. .. .. 1(343 

(P) I'Yldonhelmer and Plowman . . . . . . n7. r >7 

(P) Fisher, and Goodrich Co. .. .. .. 1(25 

(P) Trumbull and others B(54l 

compositions ; Manufacture of hard . (P) Felton und 

Guilleamne Carlswerk A.-G. .. .. -• B527 

compositions ; Treating fabrics with . (P) Stevens 

and Dyer . . . . . . . . . . . . • . B527 

compositions for use In manufacture of hoots, shoes, etc. 

(P) Russell and Broomfield . . n«O0 

(Components of the serum of Hcvea latex and their influence 

on the properties of tire - — ■ — . Do Vries and Spoon . . b104 

compounds containing sulphur ; Producing metallic surfaces 

on . (P) Warren B841 

compounds ; Method of mixing — — as used in manufacture of 
rubber goods, insulating paints and varnishes. (P) 

Russell and Broomfield B480 

Concretes, cements, plasters, and the like containing . 

(P) Lefobure B670 

Constitution of vulcanised . Boiry B187 

Covering with cellulose esters. (P) Kctschcndorfcr 

Kunstledorfabr. A.-G *528 

Determination of free sulphur in . Zilchert. . . . . B527 

Effect of opening new cuts in the tree on the properties of the 

produced. Stevens B24 


Effect of resting of trees from tapping on properties of . 

Stevens B64, B840 

emulsons ; Manufacture of . (]*) Kirschbrann .. . • B721 

Factors affecting the rate of vulcanisation of plantation . 

Bishop B141 

filaments or threads ; Manufacture of . (P) Dracmann . . B24 

goods; Manufacture of from latex. (P) Loomis and Stump B1O20 

goods ; Vulcanising . (P) Duke . . . . . . . . B054 

Hard . See Vulcanite. 

llopklnson sprayed latex B879 

Hydrogenation of natural and artificial . (P) Siemens und 

Halskc A.-G B435 

Important variablo in raw . Twins and Jones . . . . B04 

impregnating fibres, fibrous and cellular materials, textile 

fabrics, paper, and similar materials with . (P) 

R-ungo-Wcrko A.-G B290 

Influence of acetone-soluble constituents of on physical 

and chemical properties of accelerated rubber stocks. 

Sebrell and Vogt . . . . . . . . . . . . B798 

Influence of glue on reinforcing effect of light magnesium 

carbonate in - — . Grelder . . . . . . . . . . B260 

Influence of seasonal variations on latex and — Do Vries 

and Spoon . . . . . . . . . . . . . . B104 

latex; Application of to paper sizing. Beckering-Vinckers B5O0 

latex ; Coagulation of Jlevea — — . Bclgrave . . . . . . B205 

latex ; Coagulation of by organic bases. Pellzzola . . B304 

latex ; Coagulation phcnoiuen in 11 uvea — . De Vries . . B798 

latex ; Compositions containing for sealing the seams of 

containers. (P) Dewey and others .. .. .. .. B304* 

latex ; Constituents of HeVca . BelcraVe and Bishop B265 

latex ; Flocculating and coagulating powers of coagulating agents 

for . Heim and Auduberi . . . . . . B917 

latex ; Halogenating and compositions and articles made 

therefrom. (P) Hopkinson . . . . B527 

latex or the like ; Halogenating dry . (P) Hopkinson, 

and Naugatuck Chemical Co. . . . . . . U018* 

latex and the like ; 31ixing compounding ingredients with . 

(P) Hopkinson . . . . . . . . . . . . b480 

latex ; Manufacture of asbestos or asbestos products impreg- 
nated with . (P) Russell and Broomfield . . . . B880 

-latex paper ; Ageing of . Sluiw and Carson . . . . B5O0 

-latex paper ; Durability of . Kaye B938 

latex ; Paper sizing with — ~. Feuchel B742, B(I76 

-latex paper ; Vulcanisation of . (P) Kaye . . . . . . B593* 

-latex particles. Hauser . . . . .... B082 

latex : Permanence of paper sized with . Beckering- 

Vinckers . . . . . . . . . . . . . . . . B553 

latex ; Preservation of by ammonia . . . . . . . . B879 

latex : Rate of separations of emulsions such as . Sakurei 

B703, B1O20 

latex; R61eof euzymes in coagulation of Hcvea . DeVries n797 

latex or similar materials ; Concentrating : 

(P) Gibbons and others .. .. .. .. .. B757 

(P) McGavack, and General Rubber Co. . . . . 1(840 

and latex of transplanted trees. De Vries . . . . B004 

latex : Viscosity of without and with ammonia. De Vries Hi 04 

latex; Vulcanisation of . Duvey .. B64 

latex ; Waterproofing materials by means of - (l’j Russell 

and Broomfield . . . . . . . . . . B343 

and leather articles; Adhesive for . (P) Bidding and 

Draemanu . . . . . . . . B527 

and the like ; Mills for washing . (1») Voting . . . . B105* 

or like plastic materials; Apparatus for mulling, grinding, 

masticating or mixing or for washing scrap rubber or 

the like. (P) Robinson and Co., and others . . . . B918* 

or like substances ; Accelerating vulcanisation of, . (P) 

Russell, and Norwalk Tire and Rubber Co. . . . . . . B70Q 

and the like; Vulcanisation of — — . (P) Cad well, and Nauga- 
tuck Chemical Co. . . . . . . . . . . B104* 

LS , a new crude rubber. Hopkinson b104 

Manufacture of — ; 

(P) Hchidrowilz B142 

<P) Schidrowitfc and Slutchbury . . . . . . . . B880 

(P) Williams B142 

Manufacture of artificial silk from . (P) Marriott . . . . Bl2 

Manufacture of compounded . (P) New Jersey Zinc Co. B0O6 

Manufacture of hard — . (P) Geer, and Goodrich Co. . . B054 

Masticating . (P) Dunlop Rubber Co., and others . . . . B567* 

inatcflal for chewing ; Production of disinfectant . (P) 

Thieme B018 

materials; Manufacture of spongy or cellular . (P) Lcfebure b757 

Methods of road and j lavement construction and road block 

manufacture in which the surface is formed of . (P) 

Case, and Novoeretes, Ltd B841* 

p-Nitrophcnol as mould preventive for . Pinching . . B953 

Obtaining from latex. (P) Oltmans B527 

Occurrence of in Mid-German lignite deposits. Kindseher b757 

paper; Manufacture of — — . (P) Pclikan B1OO0 

Plantation vulcanised with organic accelerators. Stevens b720 

Plasticity of apd Its measurement. Williams . . B480 

Prc-detonnination of properties of vulcanised . D; Blanc 

and Kroger B141 

prepared by the Kcrbosch process. De Vries B605 

Printing on and production of articles thereby. (P) 

Plantation Rubber Mamif. Co., and Dessau .. .. n527 

Production of aqueous dispersions of . (P) Pratt , . . . n757 

Production of chlorinated . (P) Edison B641 

Production of decorative or other effect* lu vulcanised . 

(P) Luff, and tforth British Rubber Co B840 

products; Soft . (P) Benjamin b683 

Rate of absorption of water by , Andrews nml Johnston . . B392 

Reclaiming . <P) Russell, and Rubber Regenerating Co. B1020 
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Rubber continual. 

Relation between elastic after-effect and temperature with raw 

and vulcanised . Hock , . . . . . . . B798 

Resistance of pigmented erfipe to atmospheric influences, 

particularly sunlight. Stevens . . . . . . . . 1)224 

Significance of “ slope ” of . Lunn . . . . . . . . B480 

and similar materials ; Compounding of . (P) Cad well and 

of hers B0O5 

and similar materials ; Manufacture of vulcanised . (1*> 

Morgan and Wright b142* 

Solubility of sulphur in . Kelly and Ayers n2G0 

sponge or the liko ; Manufacture of articles of . (P) 

Pfteumer ul()4* 

sponge ; Manufacture of hot-vulcanised . (P) Pflenmcr . . n24 

Sprayed . Stevens B24, n22f>, 1)480 

stocks ; Influence of accelerator* on plasticity of iincured . 

Krnil U917 

substance ; Manufacture of gas expanded vulcanised . (P) 

Marshall . . . . . . . . 1*757* 

substitutes; Manufacture of - - (P) Plaiison .. nl42* i 

Tensile strength of . DeVries .. .. 47r, H2G0 ! 

Test for crude . Viscosity In acidified benzene. l)e Vries B0O5 

Testing rate of cure of raw . Sanderson .. .. .. B917 

Tobacco extract as mould preventive lor — . Stevens . . BS4U 
Treating fibres or llbroiis materials with - . (P) Spijker . . 1)954 
Treatment of : 

(P) Spear, and Goodyear Tire and Rubber Vo. . . H9S7 

(P) Zertuehe .. .. .. 

Treatment of articles or material with gases, e.f/., in vulcanising 

. (P) Peachey Process Co., and others . . .. .. i«7.'»7 

Variability of raw as regards plasticity. Mar/ctti . . . . B840 

Vulcanisation of : 

( P) Dunlop Rubber Vo., and Twiss .. .. .. 1U>05 

( P) l'Vibelmann .. .. n2o 

( P) Morton . . . . . . 1)799 

(P) Naugatuck Viiemieal Vo 1)435* 

IP) Pirelli A Vo B187, 1)1*7 

( P) lUeaid, Allenet, et Vie. .. .. .. .. Hli83 

O’) Russell n799* 

( P) Winkelmann and others .. .. .. .. Hi 42 

vulcanisation ; Accelerator lor - process of manufacturing it, 

and vulcanising process. (P) Shepard and others . . . . n4N) 

vulcanisation accelerators ; Aualy-is of organic . Vallan 

and Strafford .. .. .. .. u I KG 

vulcanisation aeceleiatois ; Manufacture of — -. (P) Peachey 1)225* 

Vulcanisation of - - - with condensation products of ammonia 
and aldehyde-- a- a* . > I- r 1 1 • > : - (P) Vailweil, and Naugatuck 

('hi-uiii-.il i .i. ntti, 1)757* 

Vulcanisation and dcpulymerisation of ~. Kiirldinf .. nlciO 

Vulcanisation of natural and synthetic - . (P> (,'al-uon A.-G., 

and R impel .. noil 

vulcanisation ; Reaction of accelerators during . Organic 

adds and inorganic accelerators. Medford and Winkchnanti ulsii 

Vulcanisation of in sol and gel form. Roiry .. .. D953 

Vulcanisation of . ,SYe also under Vulcanisation. 

waste; Vtilisation of vulcanised - . (P) Wild .. .. j«t»r>4 

See also Vaoutchouc. 

Rubberised fabric : Manufacture of . (P) Meade .. .. nl,S7 

fibre compositions ; Manufacture of — : 

(P) Beebe, and (toodycar Tire and Rubber Co. . . H4.35 

(P) Vackee, and Goodyear Tire and Rubber Vo. .. n348 

paper and otiier fibrous compositions ; Manufacture of — . 

(P) Sehidruuitz .. .. jcjiM 

pardmicnt paper ; Manufacture of — . (p) Marshall and 

McClellan Hi 009 

Rubberising filamentary material. (P) Hopkinson and others .. iiS79 

Rubidium ; Reaction of magnesium and calcium with . 

Murmann . . b37 

Rue ; Oil of — - ■. See under Oils, Essential. 

Rust ; Mixtures for removing from iron and steel. (Pi Siegel 

and Fodder . . . . . . . . . . . . iu]79 

preventives. (P) Dubois und Kaufmanii .. n28(J 

prooling by coating with cadmium. (P) Wlssler and others . . b794* 

-proofing process. (P) Abraham ,. ,. .. .. u562 

Removing - — from iron and steel. (P) Von Karlowski .. u752 

-resisting paint; Manufacture of — • . (1*) Weltlidner, and 

Chcm. Lab. fur Anstriehstolfc . . . . . . . . icjyg 

Rusting of iron ; Mechanism of — , Evans .. .. n:j;ji; 

Treatment of metals to prevent — . < P) On-en, and Parke; 

Rust- Proof Co. .. *. n47a 

Ruthenium; Reactions for detection of . Wohler and Metz .. n‘)98 

Rutin ; Riochemical hydrolysis of and formation of a new 

glucoside, rutinose. Charaux .. .. .. D443 

Isolation of — — from flowers of elder ( Samlucus cam'- 

densis, L.). Sando and Lloyd . , . . . . . . rc288 

Presence of lu plants, and identification of the glucoside 

and its products of hydrolysis. Charaux .. .. n924 

Rutinose ; Biochemical hydrolysis of rutin and formation of a new 

glucoside . Charaux . . . . . . . . n4 R{ 

Ryo ears ; Nitrogenous substances in ripening — — . Kieael .. mill 

flour. See under Flour. 
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Saccharides ; Process of treating . (P) Fowler, and National 
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Sacehari*: Detection of In vinegar or foodstuffs containing 

vinegar. Rdf .. .. .. .. .. Bill 

Preparation of . (P) Altwegg and others .. .. B927* 

Sweetening foodstuffs with . Neumann B671 

Saccharine juices ; Electro-osmotic purification of . (P) 

Elektro-Osmose A. -CL .. .. .. .. .. B921 

materials ; Decolorising and purification of . (P) Hood 

and others . . . . . . . . . . . . B958* 

powder ; Manufacture of an amorphous containing 

impalpable solids. (P) Washington . . . . . . ul()24 

Safranlnes. See, under Azino dyestuffs. 

[ Salleylaldehyde ; Electrolytic preparation of from salicylic 

ncid. Trsh and Lowy . . . . . . . . . . b535 

Salicylic acid ; Heat of combustion of and its use as n second- 

ary standard substance in calorimetry. Verkade and 
Coops, jun. . . . . . . . . . . . . . . 1)1028 

Molecular compound of caffeine and . ltcgenbogcn and 

Sehoorl . . . . . . . . . . . . 1)197 

und its suits ; Antiseptic action of . Waterman and 

Kuiper . . . . . . . . . . . . 1)534 

SallevlosaMeylates : Preparation of for use as analgesics. 

(P) Merck A- Vo 1)448 

Saline sludges; Drain size of . Kayser .. .. .. u90d 

Salipyriue ; Constitution of . Rodforss and Outlie ., .. B534 

Salmon : Chemical study of canned . Variations In composi- 

tion of Pacific (’oast salmons and steelhoad trout as influ- 
enced by species and locality where caught. Shostrom 
and others . . . . . . . . . . . . B439 

Salt ; Apparatus for evaporating salt solutions for production of 

. (P) A.-(L Kununler u. Matter .. .. .. B95 

Apparatus for production of from sea waler by means of 

the radiant heat of Ihe sun. ( P) Slemeus-Sehm-kcrf worke 

ties T)422 

bath for heat treatment of metals ; Fused eutectic . 

(P) Beilis, and Beilis Heat Treating Vo n502 

deposits ; Polytherms of the four-salt points of potassium 

chloride Ueld in the quinternary system of oceanic . 

Kcrowy . . . . . . . . . . . . . . m33() 

Manufacture of . (P) Well .. .. .. B217 

Manufacture of pure, light table from rock salt. (P) 

Pappee . . . . . . . • . • • ■ ■ ■ • ■ B943 

Manufacture of table from rock salt. (P) lleldburg A.-G. Bl7 

Process for making pure table — - in conjunction with elec- 
trolysis of salt solutions. (P) Angel . . . . . . 1)980 

Recovery of . (P) Schilling .. .. 1)908 

rock-; Process for working up . (P) lllig .. .. B512 

Salt-cake. See Sodium sulphate. 

Saltpetre ; Chile . See Sodium nitrate. 

Refilling of crude . Jtao and others .. .. .. 1)338 

Salts ; Analysis of mixed by tin* freezing-point method. 

Ratsl’ord .. .. .. . . 1)131 

Discontinuity in dehydration of hydrated . Crowthcr 

and t'ouffcs . . . . . . . . . . B828 

Recovering various from saline liquors, (P) Burnham . . H467 

Separation of alkali by aqueous ammonia. (P) Dolbcnr, 

and Industrial Research Vo. .. .. .. 1)1012 

Separation of soluble . (P) Pol bear, and Industrial 

Research Co. . . . . 1)632, 1)633 

Studies of sparingly soluble , readily obtained from hot 

solutions of reacting substances. Chattcrjee and Dhar . . BO04 

of water-soluble acids ; Production of ‘ from peat- 

forming plants. (P) Ihat .. .. .. .. 1)537 

Salvarsan ; Biological standardisation of -. Roth .. B707 

Separation of from acid solutions with exclusion of air. 

(P) Dohr, and Kober Chemical Co. .. .. .. 1)1030 

solutions; Acid-base equilibria of . El vove and Clark . . B707 

solutions; Osmotic pressure of . Jolmston .. .. B767 

solutions; Viscosity and toxicity of . Voegtlin and others B091 

Salvia plebein , R.ltr. ; Fatty oil from seeds of — — . Itau and 

Simonson . . . . . . . . . . . . b478 

Sambhur fat. Rae . . . . . . . . . . . . . . b204 

Sambucus canadensis ; Isolation of rutin from flowers of . 

Sando and Lloyd . . . . . . b288 

Sand-limo brick ; Specification for quicklime and hydrated lime 

for manufacture of . I .S. Bureau of Standards .. b383 

-paper. See under Paper. 

Testing for use in Portland cement mixtures. Morrison b871 

Santonin; Determination of in tansy. Scliaap ,. .. B349 

Sapogenin of the white soapwort. Karrer and others .. .. B887 

Saponin of chestnut seeds ; Saccharides and acids produced by 

hydrolysis of . Van der Haar B31 

drugs ; Valuation of — — . Rrarnlt . . . . . . . . B351 

from Gypsophila paniculate (large white soapwort). Kofler 

and Duferfc . . , . . , n73 

of Panax re pens, Maxim. Murayama and ltagakl . . . . B270 

Saponins of Polmala amara. Glaser and K ranter .. .. .. B924 

and related compounds. Vrsou. Van der Haar .. .. 1)534 

and related substances. N an der Haar . . . . b990 

Sapogenin of the white soapwort. Karrer and others .. B887 

of sarsaparilla root. Kaufmanii and Fuchs .. .. .. b161 

Valuation of as foam- producing materials. Kofler , . B443 

Sarawak ; Crude oil of — ~. Kewlcy . . . . . . . . b303 

Sardine blubber ; Quantitative analvsb of and its value as a 

paint vehicle. Elbner and Semmelbauer . . . . . . B980 


Gandy Go n«86 

Saccharification of cellulose and of material containing it ; 

Recovery of sulphuric add used In . •(!*) Bcnchch . . B39U 

Saccharimcfcer ; Re-testing the 100° point of the . Polarisa- 

tion of the normal solution. Kraisy and Traegel . . booh 


j Sarsaparilla root ; Saponins of . Kaufmann and Fuchs . . fllfil 

Satin white ; Manufacture of for coating paper. (l’)Ryan.. Bl3 

: Sauerkraut ; Value of Bezssonoff’s reaction for indicating the 

presence of vitamin C in the juice of . Wedgwood 

and Ford 0 . . b671 
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Sausage Spat ; Value of Feder’s ratio number for detection of — » 

with water. Juckenack .. .. .. .. .. B570 

Sausages ; Moisture content of . Behre . . ... . . B488 

Sawdust ; Alteration of during storage. Bergstrom . . . . B378 

Gas producers for . (?) Dormand B859 

Saxifraga craesifolia. See Badan. 

Scale and like deposits In boilers and the like ; Electrical prevention 

of . (?) Hcberleln B1001* 

Schizosaccharomyces liqwfaciens, n. sp., a yeast resistant to free 

sulphurous acid. Oatcrwaldcr .. .. .. .. B048 

Science, religion, and workshop. Second Messel memorial lecture. 

Leverhulme . . . . . . . . . . . . 242T 

Scouring, bleaching, dyeing and like operations ; Agents for . 

(?) MoBeley . . . . . . . . . . . . . . it629 

composition and method. (P) Phalr, and Kohnstamm 

and Co. B410 

Screening and grading apparatus. (?) ltaahauge b973* 

Scrubbers for gas producer plants. (?) Ruaton and Hornsby, 

Ltd., and others .. .. .. .. .. .. B40 

Scrubbing columns. (P) Mackenzie and others . . . . . . B30O 

towers ; Design and operation of gas . Drnne 329 t, b971 

Seal oil. See under Oils, Fatty. 

Scaling chambers used in treatment of material in sheet form by air 

or gas. (?) Young and others . . . . . . ' . . u973* 

Sen wood ; Carbonisation of preliminary to extraction of 

iodine and potassium salts. King . . . . . . B700 

Glue from . lllasweiler . . . . . . . . . . bH81 

Manufacture of un adhesive from . (?) Thornlcy and 

others B347, 11883* 

Treatment of . (?) Freundlcr . . . . . . . . b50 

Sebacie acid. Bocdtker . . . . . . . . . . . . n478 

Seedlings ; Changes in hydrogen ion concentration produced by 

growing in acid solutions. Davidson and Wherry . . B484 

Seeds ; Action of nitrogen-free end-products of plant metabolism 

(essential oils, terpenes, etc.) on germination of . 

Sigmund ! B723 

Disinfecting : 

( P) Bayer und Co. . . . . . . . . . . H843 

(I*) Engelmaun, and Du Pont de Nemours und Co. IU85 

(?) Fahlberg, List und Co .. .. b842 

(P) Picbler and WOber . . .. .. .. t<962 

Liquid for treating . (?) Eggers and Burlin .. .. BlOfl 

New materials for “ pickling ” . Plant .. .. .. b“23 

Significance of oxygen for formation of enzymes In germin- 
ating plant . Oparin und Bach .. .. .. B920 

Solutions for treating . (?) Meyer B530 

Selenium ; Critical studies on methods of determining . 

Congdon and Bray . . . . . . . . . . b490 

Determination of . Streekcr and Srhartow .. .. b(394 

Distillation method of separating tellurium from . 

Lenlier aud Smith . . . . . . . . . . . . b853 

in glass ; Determination of — -. Cousen . . . . . , B217 

Gravimetric separation of tellurium from . Moser and 

Miksch . . . . . . . . b852 

Selenium compounds ; Preparation of organic from primary, 

aromatic amines. (I*) Mcister, Lucius, und Priming .. B017 

Selenium oxychloride ; Use of for dissolving substances, 

separation of saturated and miaaturated hydrocarbons, 
and removing coatings from bodies. (?) l.enher .. .. B47 

Selenium trloxh'-* ; Preparation and properties of •. Worsley 

and Ha r .. .. .. . . .. .. 1193 

Scnegcnlc add. Scnegenin. 

Sonegcnin, tile ultimate sapogenin from Jludix Senegae. Wedekind 

and Kreckc . . . . . . . . . . B7G6 

Separating and classifying solid materials • Apparatus for . 

(P) Pinoche aud Radelet .. .. .. . .. ui>44* 

chemicals aud minerals by oil flotation and removal of oil from 

chemicals. Tran be and others .. .. .. .. u8U5 

components of mixtures of liquids aud solids ; Means for . 

(?) Arbueklo .. .. .. .. .. B283* 

excess liquid from subdivided solid material. (?) Filters, and 

Semet-Solvay and Piette Coke Oven Co. . . n602 

Boating and other impurities in suspension from liquids ; 

Apparatus for . (?) Petrce B83* 

granular material such as coal, ores, or the like. (?) Lequcux H896* 
intermixed divided materials of different specific gravities. 

(P) Pealo and others . . . . . . . . . . . . ji 999 

liquids of different density : 

(?) Bateman ' . . . b736 

(?) Knight and Smith . . n323* 

liquids, e.g., oil from water. (?) Pink . . .. .. .. B099* 

liquids and solids of different densities ; Mechanical . 

(?) Linden . . . . . . . . . . . . B098 

materials of different specific gravities. (?) Bongardt . . B119* 

mixed liquids of different volatility. (?) Rlalland . . . . B205 

mixed materials ; Pneumatic process for . (?) Arpin .. B301* 

one or more substances from other substances. (?) 

Aktiebolagct Separator . . . . Hi 17 

particles ; Electrostatic method of . (?) South Metropolitan 

Gas Co., and others n785 

substances from one another. (P) Hatfield, and Imperial Trust 

for Encouragement of Scientific and Industrial Research . . B098* 
washing, and classifying solid materials. (?) Maison Beer, and 

Charlier b281 

Separators ; Centrifugal : 

(?) Aktlebolaget Separator B81, B282 

(?) Bachmann . . B282 

(?) Baker, Sons and Perkins, Ltd., aud others . . . . B895 


Separators — continued ± 

(P) Barnes and Morgan 

(P) Hapgood, and De Laval Separator Co 

(P) Heflmers, and West End Chemical Co 

(P> Karpinsky and Anderson 

(P) LilleBhall Co., and Bishop . . B057. 

(P) McEntire 

(P) Mauss B40, 

(?) Schuelcr 

(P) Ter Meer 

centrifugal ; Apparatus for cleaning the drums of . (P) 

Svensson and Norllng 

Centrifugal for dehydrating or otherwise purifying oils. ( P) 

Do Laval Chadbnru Co., and Johnstone . . . . j 

Centrifugal for liquids, (?) Aktlebolaget Separator 

Centrifugal for oil and water. (?) Aktlebolaget Separator . . 

Centrifugal for ore suspensions. (P) Beclestun, and 

centrifugal National Concentrator Co. 

centrifugal ; Preventing contamination of separated liquids by 
one another in -- — . (?) Forsberg, and Do Laval Separator 
Co, 

Centrifugal for recovering precious metals. (?) West and 

others 

centrifugal ; Self-discharging . (?) Grange Iron Co., aud 

Hoyle 

Centrifugal . e.g., for separating coke from ellukcr. (?) Arpin 

Centrifugal for separating refrigerated ingredients. (?) 

Hapgood, and De Laval Separator Co. 

Centrifugal for separatlngsollds from liquids ; Apparatus for 

. (?) Avrutik 

Centrifugal for use in sugar refining. ( l’) Roberts 

Electro-centrifugal . (?) Marx 

for mixtures of fluids of different dens it los. ( P) Lenz and J upp . . 
Sera; Stable preparations from — — suitable for internal use. (P) 

Wlntsch 

Sericlte ; Dehydration temperature of . Stuckey 

Scrum albumins of various animals ; Method of determining iso- 
electric point of proteins, and its application to . 

Michaclis and Nakashima 
Sesame oil. See under Oils, Fatty. 

Settling apparatus ; Scraping mechanism for non -circular . (?) 

Piper, and Dorr Co. 

tanks. (P) Elliott and Jacobsen 


Sewage ; Aerating ami activating . (?) Ruth, jun. .. .. b(>34 

analysis ; Alterations in methods of . Liifirig . . . . ufioii 

effluents ; Royal Commission test for . Johnson . . . . u«l3 

Electrochemical treatment of -- — . (?) Lambeth . . . . B1027 

filters ; Chemical changes occurring in sprinkling . ( umpbell 

and Rudolfs nOOO 

and the like ; Apparatus for treating . (?) Overton .. Bf>34 

and like liquids ; Bacteria bed for treatment of . (?) Girard Bf>73* 

and like liquids ; Treatment of . (?) O'Shaughnessy .. b7G6 

Manufacture of fertilisers and colouring matters from . (?) 

Bcchelll b614 

purification. (?) Perry U804 

Purification of by aeration in the presence of activated 

sludge. Basiakina H3I0 

purification ; Chemical factors in denitrification in — Fow- 
ler and Kotwul . . . . , . . . . . . . n72S 

purificat ion tests ; Direct oxidation . Dallyn and others . . B613 

Rendering odourless the foul gases from chambers for treating 

(?) Bach b442 

sludge ; Dehydration of yt Rising the gases produced Irom 

the sludge. (?) Imhoff and others .. .. .. .. b31 

sludge ; Dewatering activated . Pcarse . . . . n7«5 

sludge; Filtration of activated . Mohlrnari.. .. n39S 

sludge ; Formation of methane from . Bach and Sierp . . B275 

sludge , Hygienic aspects of use of as fertiliser. Wolnmn . . jil'70 

sludge and the like ; Extracting liquid from by suction. 

(?) Huelmer and Arderu . . . . . . . . B939 

sludge and other like materials ; Apparatus for drying and des- 
troying by their own combustion. (?) Linden . . . . B84;> 

sludge ; 'Treatment of : 

(?) Madachlan, and Maclachlau Reduction Process Co. 

B231, B063* 

(?) Moerk and Landreth .. .. .. .. B8U4 


I Shale ; Apparatus for distillation of : 

(?) Catlin, and Catlin Shale Products Co. .. ,. B779 

'* (?) Groves and Lain . . . . . . . . n502 

(?) Lainplough B1003 

1 Apparatus for extracting oil from (?) Wallace and others Hi 65 

j Apparatus for extracting volatile, matter from oil - — . (?) 

American Shale Reduction Co. . . . . . . u245* 

i Apparatus for separating oil from . (?) Smith .. .. it .'>02 

I clinker; Manufacture of artificial stone irom oil , (?) 

I Jura, Oelselilefcr-Werke A.-G. U336 

J clinker ; Manufacture of a binding agent resembling cement from 

I oil . (?) Jura Oclschiefer-Werke A.-G. .. .. u336 

! and coal ; Electrostatic separation of mixtures of . (?) 

South Metropolitan Gas Co., and others u735 

Coal from an oil . Gaisser .. .. .. .. .. b317 

J Concentration of oil . (?) Dolbear and Oliver .. .. B1004 

Destructive distillation of oil from . (?) Stalll .. .. b 4£>9 

Destructive distillation of aDd recovery of products there- 
from. (?) Box B46 

Device for deflecting, opening, and crushing during distil- 
lation or eeml-distlllatton. (P) Wollaston B209 

Distillation of . (?) S. E. Co B280* 

Extracting oil from — ■ j— : 

(?) Coogan b411 

! (P) Holzverkohlungs-Ind. A.-G n4t0 

! (?) Jenkins .. .. h779 
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Shale- mrUinved. 

Isolation of bituminous substances from oil . (P) Holzver* 


kohlungs-Ind. A.-G. . . . . . . . . . . . . B589 

Isolation of high-grade oil and tar from . (P) Englcr . . B48 

and the like ; Apparatus for distilling . (P) Davis and others H503 

Low- or medium-temperature distillation of oil . (P) 

Starkey 13365 

Manufacture of hydraulic cement from oil : 

(P> Jura Oelachieferwerke A.-G. B297 

(P) Plauson's Forschungsinst B297 

Manufacture of useful products from oil . (P) llinselnmnn . . B&48 

Obtaining oils from . (P) Edwards and Young .. B84 

oils ; Apparatus for fractional distillation of — — . (P) Fair- 

weather B410 

oils or tars ; Desulphurisat ion of . ( P) Escherieh and others B589 

Production of aluminium chloride and other products from car- 
bonaceous . (P) Wolcott, and Texas Co. .. .. B830* 

Recovery of ammonia from . (P) Cooper .. .. .. 8065 

Refilling oil — — . Dailey 8770 

retorts : 

(I*) Bennett B821 

(P) Puuten B327 

(P) Frauds . . . . . . . • . . . • B779 

(P) Garland «8 

(P) Guy-Boll B10U4 

(P) Jenson . . . . . - . . . . • • . . 8550 

slag ; Manufacture of artificial stone and hydraulic cement 

from . (P) Schmidt and Ilahnlc B91 1 

Treatment, of oil : 

(P) Uackstaff «4J0 

(?) Jenson .. .. .. .. .. .. .. B502 

Utilisation of low-grade coal and . (P) Hampton . . . . B062 

Utilisation of oil . (P) Beysehlag and Gnnsscn . . . . Kif»5 

Shark liver oils. See under Oils. Fatty. 

meal; Urea In . Dill B885 

Sheep dips : Dry arsenical composit ions for preparation of . (P) 

Pratt B804 

dips and t he like. (P) Bagnall-Bull B5 73 

Sheet material ; Sealing chambers used in treatment of by air 

or gas. (P) ybung and others. . . . . . . . . . B973* 

Shellac ; Resiulc nature of , and attempts to effect a partial 

synthesis. Harries and iSagel. . .. .. .. u790 

Sherardi-dng metals In wire or strip form. (P) Petrie, and Petrie and 

McNaught, Ltd. B340* 

Sherries and their substitutes ; Manufacture, com job it ion, and 

valuation of . Kickton and Korn . . . . . . B725 

Siccatives ; Manufacture of . (P) Pohl, and Jagcr Ges. .. B392 

Sieves ; Effect of wear on small-rnesh wire . Keen and Haines. . B39 

Sifting granular or pulverulent materials. (P) Harrison and Harrison B83* 

Silage ; Comparative values of green fodder, hay, and . Crasc- 

luauu B(188 

Maize . Woodman and Amos B885 

Production of from a mixture of Sudan grass and a legume. 

Wright and Shaw B962 

Silica ; Action of on calcium sulphate. Marchal b92 

-alumina ; The system . Bowen and Greig B512 

Behaviour of in the dotation process. Berl and Pfann- 

mliller H078 

brick manufacture ; Comparative test of quicklime for . 

Trostel . . . . . . . . . . . . . . B67 4 

bricks ; Effect of repeated burning on structure and properties 

of lime-bonded . Hugill and Rees . . . . . . bB74 

bricks ; Grading of . Robinson and Rees b513 

bricks ; Specification for quicklime and hydruted lime for manu- 
facture of . U.S. Bureau of Standards . . . . . . b383 


bricks ; Testing . Stcinhoif 898 1 

Colloidal . Didnert and Wandenlmlcke B251 

gel ; Absorption of benzene by . (P) Somerville and Williams B86U 

gel and activated carbon for recovering benzol from gas. Urbain b739 

gel ; Drying and coating for use as an adsorbent or catalyst. 

(P) Fitzpatrick B972 

gel ; Esterification in presence 1 of . Milligan and others . . B847 

gel as an industrial adsorbent. Williams 97 t, B931 

Manufacture and application of . (P) Somerville and Wil- 
liams b787 

gels ; Ageing phenomena in . Schwarz and Stbwem r . . 8595 

and limo ; Influence of certain fluxes on softening teinporu^ne 

and fluidity of a inonosilhate mixture of . Patterson 

and Summers . . . . . . . . . . . . . . B261 

Production of masses or bricks of . (P; Pohl B944 

refractories for gas retorts. Emery 8674 

refractories ; Storage of . Rees .. .. .. ut >74 

-sodium inetaslllcatc ; The binary system , Morey and 

Bow-en B1011 

Silicate melts ; Formation of eutectic and similar structures In . 

Halllrnond BUM 

rocks ; Determination of total sulphur in . Shaw and 

Maclntlre u66 

Silicate* of basic dyestuffs ; Manufacture of : 

(P) Eberleln 8520 

(P) Kochelwcrk Ges. fUr Chem. ErzeugnUsc, and Eber- 
leln B100S 

of copper, nickel, etc. ; Process of decomposing, dissolving, or 

rendering soluble . (P) Rankin and Sloes .. bir 

Electrical conductivity of fused . Farup and others .. b745 

Manufacture of exchange . (P) Wherry B88R 

Obtaining metal compounds from . (P) Brown .. b5U 

Preparation of solutions of alkali suitable for intravenous 

injection. (P) Kuhn .. ... lifllfl 
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Silicates — continued. W 

Production oi solutions of alkali . (P) Codd . . . . B66 

Separating constituents of mineral — — i 

(P) La Rue and Scofield B420 

(P) Scofield and La Rue B568 

Treatment of to produce glass-making materials. 

(P) Frink B749* 

Silicic acid granulate ; Preparation of a colloidal soluble . 

(P) Chem.-pharm. Werke Bad Homburg .. B017 

In Portland cement. Hart 8290, B610 

Preparation of . (P) Covers . . . . . . . . B870 

Retention of organic dyestuffs by . Berl and Pfann- 

iniiUer . . . . . . . . . . . . . . . . 8901 

sol and a method for Its preparation. Schwarz . . . . b292 

Silicic adds. Schwarz and Menncr . . . . . . . . B908 


Sillcious earths ; Decomposing by heating with gaseous 

acids. (P) Blakkolb and Maag B943 

material; Preparation of . (P) Govern B829 

metal-bearing minerals ; Treatment of . (P) Moxham. . B388 

Slllco-munganese steol. See under Steel. 

Silicon in aluminium-silicon alloys ; Determination of . Gat B872 

Determination of in ferrosllicon,. Dubovltz . . . . B1S5 

i Determination of in high-speed tool steels. Vcrnay.. B03J5 

j -iron alloys ; Specific gravity of in relation to com- 
position. Hengstenberg . . . . . . • . B750 

in iron-silicon ulloyB ; Determination of by their 

physical properties. YenBeu . . . . . . . • B946 

Micro-determination of and its concentration in certain 

organs. Bertrand . . . . . . . • . • • • B894 

, Micro-method for determination of in tissues. Isaacs. . B454 

mirror ; Production of a . (P) Siemens u. Halske A.-G. B788 

i obtained from cooled molten aluminium ; Action of nitrogen 

on . Funk . . . • • • . • . • ■ - B590 

! Production of aluminium and and other elements from 

clay, bauxite, etc. (P) Hooper . . »717 

-steel. See under Steel. 

; Silicon carbide crystals ; Purifying . (P) Brockbank, and 

Abrasive Co. • - • • • • 8515 

I Silicon halides ; Uso of iron alloys for production of . De 

I Carli 8466 


Silk, artificial ; Adsorption of dyestuffs by . l’aneth und 

lladu . . . . . . • • • • • • • • • 8741 

artificial ; Apparatus for filtering solutions used In manu- 
facture of . (P) Dreaper . . . . . . . . B52 

; artificial ; Apparatus for sizing and drying . (P) Dean B906* 

artificial ; Dyeing cellulose acetate . Lawrie . . . . B331 

j artificial ; Dyeing cellulose acetate In deep fast shades 

in direct dyeing. (?) British Dyestuffs Corn., and others 8129 

artificial ; Dyeing and printing cellulose acetate . (P) 

Green and others . . - • B291* 

artificial ; Gutter for treating yarns of . (P) Bcmberg 

A.-G 8251 

artificial ; Increasing the strength and, especially, the water- 

resisting properties of . (P) Karpins . . . . B90 

artificial ; Manufacture of : 

(?) Bayer und Co B51 

(P) Dreyfus 8251 

(?) Hblfcen, Jun. .. .. .. B664*, B664* ,# 

(?) N.V. Bollandsclie Kunstzijde Ind B825 

artificial ; Manufacture of from bark waste of Redwood. 

I Greenbaum .. .. B904 

artificial ; Manufacture of cellulose acetato — — . (P) 

; Stevenson B129* 

artificial ; Manufacture of from cuprammonlum cellulose 

solutions. (P) Holken, jun. . . . . . . . . B52 

: artificial ; Manufacture of by the cuprammonium 

I process. (P) ZellstofT-Verw’crtungs-A.-G., and Wagner. . B331 

artificial ; Manufacture of fabrics containing cellulose acetate 

. (P) Marshall B290, U939* 

artificial; Manufacture of — — from rubber. (P) Marriott n12 

artificial ; Manufacture of and of similar products. 

(P) Bassett and Banigan . . . . . . . . . . b7(>0 

artificial ; Manufacture of threads of : 

(P) Converse, and Atlas Powder. Co. .. .. B415 

(P) Holken, jun. . . . . . . H374 

artificial ; Manufacture of threads of of any desired 

thickness from viscose. (?) Bronnert .. .. .. 1)005* 

artificial ; Manufacture of viscose : 

(P) Bronnert . . . . b374* 

(P) Dreaper . . . , . . 1)592 

(P) Moriondi 8693 

(P) Sohadee, and R. V. Hollandschc Kunstzijde Ind. B51 

artificial ; Production of fine threads of from cupram* 

monlum solutions. (P) Zcllstoff-Verwertungs-A.-G., and 

Wagner B707 

artificial ; Production of patterns on fabrics containing 

by mercerlsation. (P) Calico Printers’ Assoc., Ltd., and 
Roberts . . . . . . , . b593 

artificial ; Rapid and economical washing and drying of 

bobbins of — — . (F) Pinel . . . . . . b330 

artificial ; Recovery of ammonia und other valuable chemicals 
from waste denitration liquors In manufacture of — — . 

(P) Bindschedler, and Tubize Artificial Silk Co. of 
America .. .. , b607 

artificial ; Removing size from cellulose acetate . (?) 

Soc. Chim. Usincs du Rhone . . . . . . . . b260 

artificial ; Spinning of . (?) Loewe B742 
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Determination of nitrates in . Van Wljk . . . . £394 


Soils — continued. 

Distribution of nitrates In — - — under maize culture. Blair 

and Prince . . . . . . . . . , . . b64.'> 

Determination of nitrates In by the phenoldisulphonic 

acid method. Harper , . . . . . n268 

Determination of number of bacteria In Methods for 

disintegration of soil aggregates and preparation of soil 
suspensions. Whittles .. .. b881 

Determination of potash in — — . Dodd . . , . u269 

Determination of total sulphur in — — . Shaw and Maclntirc £66 
Direct method of studying microbiology of . Wino- 
gradsky £26, £344 

Distribution of fertility in arable according to depth. 

Lebcdiantzetf b436 

dried in the air ; Modifications In ■, Lebcdiantzeff . . b4,I6 

Easily soluble calcium in in relation to acidity and 

returns from liming. Puley . . . . . . . . b4,s3 

Effect of aeration of heavy clay upon development of 

barley. Allison . . . . . . £394 

Effect of concentration of colloidal clay of — ~ upon its 

hydrogen-ion concentration. Brad tie Id . . . . . . B26K 

Effect of ignition at various temperatures upon certain physical 

properties of . Bouyoucos . . . . . . . . B394 

Effect of lime on decomposition of organic matter In . 

White and Holben b990 

Effect of moisture on colour of . O’Neal .. .. £26 

Effect of movement of soil salts on standardisation value of 

electrodes used in determination of moisture In . 

Delghton . . Bflfl 

Effect oil present reaction of of long-continued applica- 

tions of equivalent amounts of high-calcium and nlgh- 
magneslum Hines. Burgess . . . . b99() 

Effect of sulphur on . Adams . . n99u 

Electrical conductivity of extracts from of various 

types and its use In detecting infertility. Atkins .. £483 

lmblbitional moisture of . Fisher .. U4H2 

Importance of hydrogen-ion concentration control in physico- 
chemical studies of heavy -. Bradfleld £721 

Iucrca.se of fertility by desiccation of in air under natural 

conditions. Lebcdiantzetf . . . . £436 

Influence of nitrogen la on azoflcatlon. Greaves and 

Nelson .. .. .. .. .. .. l)72i 

Influence of nutritive elements on development of bacteria 

In . Chouehaek . . . . £722 

Influence of organic matter on development of fungi, aotlno- 

mycetes, and bacteria iu . Waksman and Starkey £721 

Influence of removal of colloids on properties of . McCool 

and Wheeling . . . . . . £988 

Influence of silica, lime, und soil reaction upon availability 

of phosphates in highly ferruginous . McGeorge.. £759 

Influence of various salts of calcium, sodium, and potassium 

on plant growth in acid mineral . Miyake and 

others . . . . £1022 

Influence of water on granulation In . Bouyoucos . . £988 

Intensity of assimilation of atmospheric nitrogen by forest 

. Ncmec and Kvapil . . . . . . . . £760 

Liberation of potassium and carbon dioxide from by 

fertiliser and acid treatments. Vaudccuveye . . . . £345 

Lime requirement, and method for chemical and mechanical 

analysis of . Sokolowskl . . . . . . . . £529 

Loss of calcium carbonate In drainage water from as 

affected by different chemical fertilisers. Morse . . £483 

Lyslmetrio studies on sub-soils and oil calcium-mag- 
nesium Interchange. MacI ntlre and others .. u 106 

Measurement of hydrogen-ion concentration in by 

means of the quinliydrone electrode, Biilrnann . . £482 

Measurement of nitrifying power of arable . Perotti 

and Grandis . . . . . . . . . . £8on 

Measuring the potential alkaliuity of irrigated . Scofield £567 

Method for directly estimating water-supplying power of 

• in the Held. Hardy £66 

Microbiological annlysis of as an Index of soil fertility. 

Parboil dioxide evolution. Waksman and Starkey .. £394 

Microbiological analysis of as an index of soil fertility. 

Decomposition of cellulose. W'aksman and Heukelekian £645 
Microbiological analysis of — as an index of soil fertility. 
Nitrogen fixation and mannitol-decomposition. Waks- 
man and Karunakar .. .. .. .. ,. £721 

Microbiological studies of frozen ■. Loohhead .. .. £1021 

Microscopical study of . Winogradsky .. .. .. £1021 

Moisture relationships In ideal . Keen . . . . . . £482 

Neutralisation In of sulphuric add used for destroying 

weeds. Brioux . . . . . . . . . . . £722 

Nitrates and nitrification in field . Gowda .. £645 

Nitrates and organic matter In . 8 levers . . . . £722 

Nitrification In some South African . Hall . . . . £989 

Nitrification In Sudan . Martin and Massey . . . . £27 

Nitrogen balance in arable . Klppel . .* . . . . £800 

Nitrogen economy of arable . Haseihoff . . . . £606 

Orgaulc phosphorus iu . Auten . . . . . . . . £26 

Bartini sterilisation of by antlseptlea. Matthews .. £268 

Partial sterilisation of — - — . Microbiological activities and 

soil fertility. W’aksman and Starkey .. .. £106,1)143 

Perchloric acid method for determining potassium in . 

Page 1)269 

Physical properties of Transvaal . Marehand . . . . £482 

Rapid determination of available phosnhatc iu . Atkins £483 

Reaction of in relation to adsorption of calcium. 

Swanson b189 

Reciprocal depression #excrted by calcic and magnesia addi- 
tions upon solubility of native materials In surface . 

Maclntlre and others B345 

Replacement of potassium in — — •. Vandeeaveye . . . . B345 

Resistance of to acidification. Demolon and Dupont £1021 
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.Soils — continued. 

Seasonal variation of nitrates In black turf . Van W’ijk B882 

Shrinkage of . Fisher B268 

Solubility of natural phosphates in acid humus . 

Brioux b801 

Sorghum as an indicator of available nitrogen In . 

Pinckney b645 

Sterilisation of greenhouse . Brown and others . . K045 

Studies on flora of . Martin B344 

Studies on virgin and depleted . Millar B344 

Sulphate content of . Kaluskski B800 

Sulphur cycle in . Biology of thiosulphate bacteria. 

Klein and Llmbcrgcr . . . . B189 

Sulphur oxidation in Oregon . Halverson and Bollen . . B345 

Supposed liberation of potassium from by calcic and 

magneslc additions. Maclntire and others . . b27 

treated with different organic manures ; Biochemical con- 
ditions of . Haselhotf and Liehr . . B0O0 

Utilisation of nitrogen in as affected by lime. Lipmun 

and Blair n436 

Value of analysis of when limited to an intensive single 

cropping system. McGeorge . . . . . . . . u739 

Value of sulphur in Improvement of . Llpman. . . . b394 

Variability of as determined by statistical methods. 

Post .' B645 

Solanino content of potatoes. Bdmer and Mattis . . . . . . B487 

Solarium elceagnifolium berries ; Milk-coagulating enzyme of . 

Bodansky . . . . . . . . . . . . . . bIHSO 

Solarisatlon. See under Photographic. 

Solder ; Aluminium : 

(P) Metallbank and Metallurglsehe Ges. . . . . B301 

(P) Stumpf b793 

Soldered joints ; Properties of soft . Crow . . 65T, 69 t, H427 

Soldering aluminium ; Alloy flux for . (P) Bolus . . . . B340 

Fluxes for soft . Crow . . . . . . b474 

metal objects. (P) A mag Automatlsche Massdraht-Ketten- 

werke A.-G B985 

Solid solutions ; An experiment in solid diffusion and its possible 

bearing on structure of . Thompson und Dearden b427 

Solidifying materials that solidify with a rise in temperature. 

(P) Cowles, and Klectric Smelting and Aluminum Co. B526* 

organic liquids. (P) Hay .. .. .. .. b327 

Solids ; Apparatus for treating — with gases. (P) Sieck, jun., 

and Sleek and Drucker, Inc. . . . . . . . . 113 

Apparatus for treatment of in a gaseous atmosphere. 

(P) Perczei b793 

H61c of water in reactions between . Balarcw B595, BlOll 

Separation of from liquids. (P) Dohr, and Kober Chern- 
iy Co B1030 

Soluble matter in liquids ; Determination of . (P) Walker . . b 6 U 0 

substances ; Calculation of amount of in foodstuffs 

eto., by Windisch's method. Grossfeld . . . . . . bugi 

Solutions ; Machine for mixing and discharging . (P) Jones b159 

for medical injection ; Manufacture of . (P) Soc. of 

Chem. Ind. in Basic . . . . . . . . u400 

Production of aqueous of therapeutic value, containing 

metal salts Insoluble in water. (P) Waehtel . . B 493 

of sparingly soluble substances; Preparation of . (P) 

Pohl n809 

of substances insoluble or sparingly soluble in water ; Pre- 
paration of . (P) Wleland B8U9 

Solvent naphtha. See under Naphtha. 

recovery plants ; Pumps for . (P) Schmidt .. .. b 543 

Solvents for cellulose esters, resins, oils, and the like. (P) Chem. 

Fabr. Kulk, and Oehmc . . . . . . B527 

Chemical basis of crcsol process for recovery of volatile 

. Weissenberger . . . . . . . . . . b 773 

Frame to make possible, In the same apparatus, recovery 

of by distillation after an extraction process. (P) 

De Lacy B 41 

Lowering of boiling point In mixtures of varnish . Myhr- 

vang B739 

for organic compounds. (P) Clough and others . . . . b 495 

Becovcry of volatile . (P) Pickford . . . . B374 

Kecovery of volatile from gases. (P) Goerz Photochem. 

Werke . . * . . b930 

for resins, siccatives, colours, turpentine, tar oils, perfumes, 
and other organic substances. (P) Badische Aniliu 

und Soda Fabrik . . B082 

Soot-removing composition. (P) Locber .. .. .. .. u663 

Soporifics. (P) Bayer und Co. .. .. . . uf»77 

Sorbite In steel ; Pearllte, trnostite, and . Schrader . . B385 

Sorghum ; Effect of nitrate applications upon hydrocyanic 

acid content of . Pinckney . . . . . . . . b722 

as an indicator of available soil nitrogen. Pinckney . . b (545 

syrup ; Starch in . Willaman and Davison . . . . u648 

Soya bean mlso ; Oil from . Kodama . . . . 0534 

bean oil. See under Oils, Fatty. 

beans ; Effect of mineral fertilisers on nodulation of . 

Perkins b760 

beans ; Natural soaps In . Murarnatsu B839 

beans ; Nodulation of . Perkins . . . . . . u 7 oo 

sauce ; Reaction between formaldehyde and . Ishlo 

and Endo B30 

Sparassie ramota ; Crystalline metabolic product from . 

Falck B151 

Sparassoi 2 

Spath and Jeschkl B390 

Wedekind and Fleischer b700 


faos 

Sparassoi — continued. 

Constitution of . 

Pfau B399 

Wedekind and Fleischer B151 

Spathulatine, a new alkaloid from Lapina « spathulatue (Rydb.). 

Couch . . . . . . . . . . . . B1028 

Specific gravity of gases ; Apparatus for determining . (P) 

Lieso B090 

gravity of solids ; Direct-reading apparatus for determining 

approximate — — . Vuilleuinlcr , . . . . . . . B094 

gravity tables : Graphical . Deroing . . . . . . b621 

heats of metals at high temperatures ; Measurement of 

. Smith and Bockstanlcr . . . . . . . . B984 

Specification for asphalt for mineral-surfaced roofing ; U.S. 

Government . . . . . . . . . . . . B714 

for asphalt primer for roofing and waterproofing ; U.S. 

Government . . . . . . . . . . . . B714 

for asphalt for waterproofing and damp-proofing ; U.S. 

Government . . . . . . . . . . . . B858 

for coal-tar pitch for roofing ; U.S. Government . . . B860 

for coal-tar pitch for waterproofing and damp-proofing ; 

U.S. Government . . . . . . . . . . . B066 

for flat glass for glazing purposes ; U.S. Government . . B747 

i Spectrometric determinations ; Combined apparatus for photo- 
metric, polarimctric, and . (P) Jobin and Yvon B814* 

Speiss ; Blast-roasting of with ferrous chloride. Dledenhofen B99 

Spoltcr ; Determination of cadmium in . Barrs . . 77T, B520 

Spent oxide. See under Oxide. 

Spinach leaves ; Spinacin, a new protein from . Chibnall B961 

Spinacin, a new protein from spinach leaves. Chibnall . . . . B961 

Spirit ; Production of refined . (P) Carthaus . . . . B087 

Spirits ; Determination of acetaldehyde In . Beythlen 

and others . . . . . . . . . . . . . . B050 

Rate of loss of strength of kept exposed to the, air. 

Lowe . , . . . . . . . . . . . . * . . B348 

Spongy materials ; Manufacture of . (P) Lefebure . . . . B757 

Spontaneous ignition meter ; Studies with the Moore . 

Ormamly and Craven . . . . . . . . . . B700 

Spray liquids ; Physics of . Properties of wetting and spread- 
ing. Woodman . . . . . . . . . . . . B803 

liquids for plants . (P) Baschlg . . . . . . . . B442 

mixture lor plants. (P) Jvalusowski, and Schnarr and 

Co. .. .. .. .. .. .. . . .. B351 

Spruce wood ; Decomposition of with alkali and treatment 

of tho various products formed by heating under high 

F ressure at a high temperature. Hiigglund . . . . B903 

; Lignin content of . Klason . . . . . . B89 

wood ; Lignosulphonie acid obtained by action of sulphurous 

acid on . Dorde and Hall .. .. .. 257 t, U 788 

Squulene ; Formation of artificial petroleum from . Kawai 

and Kobayashl .. .. .. .. .. B121 

Squills ; Manufacture of cardiac glucosido of . (P) Chem. 

Fabr. Sandoz . . . . . . . . . . . . B092 

Stannic acids ; Simplest . Wlllstatter and others . . . . B907 

Stannic chloride ; Distillation of arsenious chloride, uutimonious 

chloride, and . Bottger . . . . . . . . B378 

Stannic sulphide ; Carrying-down of cohalt and nickel by . 

Auger and Odinot . . . . . . . . . . . . B318 

Starch ; Absorption of water by dried films of boiled . Far- 
row and Sloan . . . . . . . . . . Bl08 

Absorptive power of for gases and its action on mag- 
nesium alkyl derivatives. Costa . . . . . . B531 

Action of hypochlorous add on . Craik .. .. 173 t 

Action of potassium iodide on saccharification of by 

various amylases. Holm heigh . . . . . . . . B305 

Constitution of amy loses. Pringsheim and Lelbowltz . . B630 

Constitution of and of lichen starch. Pringsheim and 

others . . . . . . . . . . . . U921 

Decomposition of by salts, lljin .. .. .. B347 

Degradation of by animal amylase. Holmbergh . . B3O0 

Determination of in barley and wheat.. Ling and others B091 

Determination of in meat products. Dllring .. .. b570 

Determination of in plants. Thomas . . . . . . b723 

Determination of* by the use of picric acid. Coo and. 

Bid well . . . . . . . . . . u395 

Different structures of two constituents of . Prlng- 

sboim and Wolfsohn . . . . . . . . . . B531 

Effect of formaldehyde on determination of in plants. 

Habnlitschka and Kiesenberg . . . . . . . . b8O0 

Elasticity and tensile strength of . Neale .. .. B903 

forming a paste with cold water ; Production of . (P) 

Stein B485 

Gclatlnisatlon of wheat und maize by heat. Alsberg 

and Rask . , . . . . B080 

Halogen compounds of . Bergmanu and Ludewlg . . B048 

Halogen „ compounds of pnlyamyloses. Pringsheim and 

Steingroever . . . . . , . . . . . , b921 

Hexahexosan obtained from . Pictet and Strieker . . B067 

Hydrolysis of by emulsin. Kuhn B0O9 

Hydrolysis of by hydrogen peroxide for preparation of 

finishing pastes. Sunder . . . . . . . . . . B1010 

Hydrolysis of by salts. Hydrolysis by inorganic catalysts 

(artificial oxydases). Bledcrmann and Jernakoff . . B091 

iodide. Lottermoser . . . . . . . , , , . . b271 

-Iodine reaction. Dhar .. .. , . .. b271 

Limiting hydrolysis of and a complement of the amylases; 

Pringsheim and Beiscr . . . . . . . . B843 

Pringsheim and Bchmalz B28 

Manufacture of modified . (P) Weiss . b27 
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New products ot enzymic flsBlon of . SJdberg . , b921 

Optical determination of In technical starcn products 

and In parts of plants by means of the Interferometer. 

Wolff B567 

paste ; Flow of through capillary tubes. Farrow and 

Lowe b50 

paste; Relation between viscosity of wheat and the 

concentration and temperature. Yoshlno B144 

Preparation for removing from textiles. (P) Inter- 
national Takamine Ferment Co ull2 

Preparation of which forms a paste with eold water. 

(P) ltunge B88 

preparations; Manufacture of . (P) Plauson .. .. nl91 

products ; Preparation of alkali . (P) Sichel Komm. 

Ges., and Stern b437 

Rotation of maltose produced by decomposition of 

by mult extract. Von Filler and Heliebcrg d957 

soluble in cold water ; Production of . (P) Neustadt. 

and Neustadt . . . . . . . . . , . . b0O9 

Solubility and insolubility of . Malfltuno and Catoire . . b!08 

solutions; Preparation of . (P) Jtcychler .. .. Hi 45 

Synthesis of from sugar by bacteria. Grey . . n686 

syrup ; Acidity of . Ekhard . . . . . . . . BIOS 

Treatment of for production of maltose and other 

substances. (P) Ling and Nanji . . B902 

Viscosimotric study of wheat . Bask and Alsherg . . u532 

Starches ; Amylopectins prepared from dilferent . Samec 

and others . . . . . . . . . . . . . . b608 

Starching composition ; Flrc-reslsting or flame-proof . j 

(P) Mathias, and Victor Chemical Works .. .. B742 

Steam-distillation. See under Distillation. j 

Industrial utilisation of terrestrial . Ginori .. .. b2 • 


Decarburlsatlon and absorption of nitrogen and silicon on 

heating at 1100° — 1300' 5 In a current of nitrogen. 

Oberhoffor and Heger 
Definition of . Honda 

Desulphurising . (p) Jackson and others’ ’ * 

Deterioration of caused by occlusion of hydrogon. 

Maiima 

Determination of carbon in . Stanley . . ‘ ‘ ‘ ' 

Determination of carbon In by combustion in a current 

of oxygen. Van Boyen 

Determination of manganese In . Vernay 

Determination of manganese in by the silver nitrate- 

persulphate method. Swoboda 

Displacement of pearlitc eutectic point in by nickel 

and chromium. Aali 

Economic significance of metalloids in basic pig Iron In manu- 
facture of by the basie open-hearth process. 

Kinney, jun. 

Effect of carbon and strain on specific heat of carbon . 

Honda 

Effect of changes In total carbon ami In the condition of 

carbides on magnetic properties of . Smith and 

others 

Effect of changes in total carbon and lu the condition of 
carbides on the specific resistance and on some magnetic 

properties of . Campbell and Whitney 

Effect of hydrogen-ion concentration on the submerged 

corrosion of . Whitman ami others 

Effect of impurities on dendritic structure of carbon 

and their diffusion at high temperatures, lshiwaka . . 
Effert of zirconium on hot-rolling properties of high- 

sulphur and occurrence of zirconium sulphide. 

Field B470. 
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B219 

b874 

B220 

B871 

B425 

H715 

nftSfi 

nm 

B297 
mi 1 2 

U425 

B832 
BO 7 7 
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U715 


power plants ; Apparatus for eliminating corrosive effert j 

of gases absorbed by condensed steam in having 

boilers fed therewith. (ID Szikla .. .. b281 \ 

-tight joints for autoclaves, kiers, vuicaulslng chambers, 

and similar apparatus. (P) Myeock B690* i 

Utilisation of exhaust from condensing engines for 

heuting an evaporator. Nickle .. .. .. .. b815 I 


Effects of penetration of arsenic ami sulphur into — . Himlley nr, 1 9 
Effects of temperature on properties of — Mullock .. b220 

Electrometallurgical refining of . (1*) Scharsrhu, and 

Ueneral Electric Go. . . . . . . n475 

Embrittling of by caustic alkallsolutions, William* and 

Hoinerberg .. .. .. .. .. .. n471 

Fatigue of , Ono .. .. .. . . .. .. n940 


Stearic anhydride. Hoide and others .. .. .. .. n2tU 

Stearoptene occurring in some essential oils of the Myrtarea. 

Fenfold anil Morrison . . . . . . . . . . b570 

{Steel ; Absorption of sulphur by from the heating gas in 

t tie .Siemens-Martin open-hearth furnace. Jung .. B750 

Action of salt solutions on in presence of oxygeu. Evans 31 5 t 

Alloy : 

(P) Bratton, and Climax Molybdenum Co. .. .. b717 

(P) Evans B914 

alloy- ; Heat-resisting articles of . (P) Armstrong, nml 

Lmllum Steel Co. .. .. .. .. n037 

alloy material. (P) McMahon .. , . .. .. b874 

Alloy for metal cutting tools. (P) Corning ami Arm- 
strong B037 I 

alloys ; 

(P) Evans, ami Cyclops Steel Co b501 

(P)Hadfleld .. .. .. .. bh74 

alloys ; Chromium . (P) De Long and others .. .. n475 

alloys; Determination of boron in . Seuthe .. .. u7f»U 

alloys; Hardening . (P) Fry, and Krupp A.-G. .. n389* | 

alloys hi ving high resistance against attack of sulphurous 1 

acid at high temperatures and pressures. (P) Krupp 

A.-G .. .. .. .. .. .. B0() | 

alloys having high resistance aguinst corrosion by ammonium 

chloride solutions. (P) Krupp A.-G. .. .. .. B0O 

alloys ; Manufacture of : 

(P) Hamilton and Evans . . li338 

(P) Saklatwalla . . . , . . . . . . . . u 75 i 

alloys ; Manufacture of in electric furnaces. (P) 

Petinot, and II. 8. Ferro-Alloys Corp. .. ., .. b792 

A pnuratus for determination of sulphur in . Muller .. u425 

articles subjected during manufacture to the action of a 
testing load ; Manufacture of — — . (P) Dacves ami 
Weissenberg . . . . . . . . . . . . B037 

Carburising ~. (P) Tashiro b182* 

<'ase-liardeniug . (p) Bailey B221 J 

Case-hardening of -- — by boron and nitrogen. Campbell 

and Fay .. . . . . . . n077 | 

castings ; Composition for moulds for . (P) Bobinson and 

Gray, jun b522 

Cementation of . (P) GrGnqvlst »30() ! 

Cementation or ease-hardening of , (P) Baumgardner . . b522 ! 

Changes of volume of — — during heat treatment. Altehisou 

and Woodvinc . . . . . , . . . . . . n833 

chromium- ; Manufacture of . (P) Pctinot . . . . b792 

Coating sheet with aluminium. (P) Peacock and 

Waldo b475 

Colouring black. (P) TJtenddrfer . . . . B561, B794* 

Comparative testH on basic and acid . Schmitz . . H97 

Comparison of deoxidation effects of titanium and silicon 

on properties of rail . Burgess and Quick . . . . B258 

Composition for hardening . (P) Bassett . . B717 

Composition for removing rust from, and cleaning . (P) 

Siegel and Pfldder . . B870* 

converters ; Ignition of the charge In small acid . (P) 

Zenzes Ges. . . . . . . . . . . . . . . u502 

Critical studies on methods of determining manganese in 

. Congdon and Neal, jun. . . . . . . . . n220 

Critical study ot methods or determining carbon in . 

Congdon and others B984 

Crystal structure of hard — . Heindlhofer B1016 


Free and pearlifle ceuientlte in . xMaurer and Stfiblein B871 

furnaces; Operation of electric . (P) Dixon .. B037 

furnaces ; Regulation of gas producers and 8iemons-Martin 

. Buffo .. .. B424 

furnaces; Bepalriug linings of - — . (P) Kernohan and 

Hall .. . . .. n22t 

Hardening of . Bosenhain H832 

Heat treatment of . (P) Comp, dos Forges de Chdtillon, 

Commentry et. Neuves-Malsons .. ’.. .. .. Is 1017 

High elastic limit mild and its general applications. 

Barr and others . . . . . . . . , . B470 

high-speed ; Influence of cobalt and vanadium on properties 

of . Ocrtcl and Polzgutcr .. .. .. .. B912 

high-speed ; Influence of heat treatment on cutting pro- 
perties of . Pommercnke and Dewert .. .. n715 

high-speed ; Manufacture of — — . (P) Brookfield .. U 078 

high-speed; Nature of . Grossmann and Bain . . nH33 

high-speed; Production of tools of . (P) Langenberg nf*01 

high-speed tool- ; Determination of silicon in . Vernay b035 

immersed in water ; Influence of alkaline solutions on cor- 
rosion of - — . Speller and Texter . . . . . . n947 

Improvements in ffrlneli test on hardened . Hultgreu b«35 

iniluenee of ituoriue in the deoxidising slag on refractories 

in the manufacture of in basic electric furnaces. 

Sisco . . . . . . . . . . . . . . . . b945 

Influence of nitrogen of nitrogenous materials in cementation 

of- . Musattl and Croce .. .. .. .. itl77 

ingots ; Origin of blow holes in — Troublnc . . . . n599 

Kinetics of tempering of . Fraenkel and Hcymann .. nf»59 

K-S . Schulz »1015 

Magnet , with special reference to relation between carbon 

content and magnetic properties. Hannack . . n940 

manganese- ; Heat treatment of . (P) American Man- 
ganese Steel Co. . . . . . . . . . . . , b20 

manganese- ; Manufacture of — : 

(P) Jordan and others .. Bl80, B792 

(P) Hoc. Anon, ties Hauts Fourneaux, Forges, ct 

AcK-rlcs de Pompcy . . . . . . . . b427 

manganese- ; Melting : 

(P) Anieriean Manganese Steel Co. . . . . . . b794* 

(P) Nioholls. and American Manganese Steel Co. . . B0OU 

manganese- ; Melting scrap in an electric furnace. (P) 

American Manganese Steel Co. .. .. .. . . b340* 

Manufacture of ; 

(P) Clark .. .. .. .. .. .. iff) 49 

P) Commercial Steel Co. .. .. .. .. b751 

P) Coplan . . . . . . . . . . b794* 

(P) Davison and Laffey .. .. .. .. b475 

(P) Flbssol .. .. .. .. . . .. B0O 

(P) Griffiths and Placet .. .. .. .. B137 

(P> Moxham and Laffey . . . . . . b430* 

(P) Smith and Claassen .. .. .. b522 

Manufacture of direct from ore. (P) Moxham and 
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Kurtcnaeker . . . . . . * . . B031 

and iodates ; Theory of Lundoit reaction between — — . Thiel 

and Meyer B867 

in raw meat ; Bate of disappearance of . Campbell 207T, B960 

Sulphochromlc oxidation and 0-oxidatinn. Polonovski . . . . B277 

Sulpho-eompounds ; Production of — - from mineral oils. (P) 

Jonanscn, and Atlantic Refining Co. .. .. .. ul24 

Sulpho-halogcnamides ; Preparation of alkali salts of aromatic . 

(P) Chem. Fabr. von Heyden B811 

Sulphonated oils. See under Oils. Fatty. 

Stilphonatcs ; Manufacture of alkali for use as detergents. (P) 

Divine b565 

Sulphonation of benzene. Harvey and St«>K<*man . . n78l 

of fatty substances of animal origin. (I*) Ouilleuilnot . . . . nl40 

of hydrocarbons in basic or neutral medium. Buttegay and 

Brandt . . B126 

SulphoneAuorescein. See under Phtlialein dyestuffs. 

Sulphonie acids ; Manufacture of aromatic : 

(P) Canon, and Barrett Co. . . « 1)862 

(P) Rheinlscho Kampfer Fabrik BU37 

Manufacture of fat-splitting . (P) Divine B681 

Production of water-soluble from petroleum oils. (P) 

Humphreys and others . . . . ■ B47 
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Sulphonyl chlorides ; Manufacture of aromatic . (P) Chem. 

Fabr. Weller-ter Meer b691 

Sulphovlnlc add. See Ethylsulphurlc acid. 

Sulphur ; Action of on alkali soils. Kalusliskl and Ssolnljewa . . BS01 

Ad ion of on hydrocarbons. Bielcnberg B777 

Apparatus for burning . ‘ (P) Davis, and Texas Gulf Sulphur 

Co. B174* 

Biochemical oxidation of and its significance In agriculture. 

Joffe . . . . . . . . . . . . . . . , b722 

burners. Moritz b786 

Burning . (P) KobW, and Texas Gulf Sulphur C’o. b829 * b909* 

in coal and coke ; Determination of total . Foerster and 

Probst b43 

colloidal ; Manufacture of : 

(P) Plauson’s Forscliungslnst I»712 

(P) Vogel B174, 1)257 

colloidal ; Properties of . Boss! B378 

and Its compounds ; Catalytic properties of . Autoxidation 

and anti-oxygenLsing action. Mourcu and others . . . . B1028 

Conditions of reaction of hydrogen with . Photochemical 

union. Norrish and Bideal B1012 

Considerations affecting choice of pyrites or as raw material 

for sulphite liquor for paper pulp manufacture. Sleber . . B330 

Contamination of hydrogen by sulphur, and test for very small 

quantities of . Prandtl B619 

eyde in the soil. Biology of thiosulphate bacteria. Klein and 

Limberger B189 

Determination of in lignite. Bauricdel B324 

Determination of by means of a thermometrie titration. 

Dean and Watts . . . . . . . . b495 

Determination and separation of soluble carbonates, hydroxides, 

and suits of sulphur acids and of elementary . Jarvinen B509 

Determination of total In soils and silicate rocks. 8haw 

and Maclntire .. .. .. .. .. b 66 

Direct union of oxygen and . Norrish and Rldeal . . . . b172 

Effect of on the blast-furnace process. Joseph . . . . 1)945 

Effects of on crops and soils. Adams . . . . . . b990 

Equilibria between metal pairs and . Guertier and Srhack B99 

Extracting from ore. (P) Thornton . . . . . . b943 

Extraction of from spent oxide. (P) Given, and Stevens 

Aylsworth Co B124 

Feeding to burners. (?) Kerr . . . . . . b50 

Furnaces for burning . (?) Metullhank u. Metallur- 

gische Ges. . . . . . . . . . . . . BftbH 

In gas ; Determination of — — by hydrogenation. Tromp . . b897 

Hydrogen roasting of pyrit.ic ores with recovery of iron and . 

Cornier B714 

Influence of oxidation of — on solubility of soil minerals. 

Stephenson and Powers B1021 

in Iron and steel : Use of amalgamated zinc in evolution method 

for determination of . Ash Ida . . . . . . . . b385 

Manufacture of : 

(?) Fogh B21 

(P) Marx, and Union Sulphur Co. B633 

(?) Sutherst, and Herbert and Herbert, Inc. . . B512 

Manufacture of sulphates and from sulphites. (?) Ilarnist 1)334 

Manufacture of from sulphides and sulphur dioxide. (?) 

Bhenania Ver. Chem. Fabr. A.-G., Zweignlcderlassung 
Mannheim . . . . . . . . . . . . . . b 943 

Manufacture of sulphur dioxide and from calcium sulphate. 

(?) Akt.-Ges. fiir Aniiin-Fabr. .. .. .. .. b711 

Manufacture of uniformly finely divided — - . (P) Coffin, and 

Naugatuck Chemical Co. .. .. .. b712 

Micro-determination of . Wintersteiner B851 

Obtaining from a gas containing hydrogen sulphide. (?) 

Bayer und Co . . . . - . . B044* 

oxidation In Oregon soils. Hulversen and Rollon . . . . B345 

-oxidising organisms ; Production of . (?) Lipinan . . B085 

preparations; Manufacture of : 

(?) Riedel A.-G b95 

(?) Wachtel b616 

Production of medicinal preparations which generate sulphurous 

acid ami colloidal . (Pi Kahan ( hern. Fabr. .. B153 

Reaction of — - with alkali and alkaline-earth hydroxides in 

aqueous solutions. Tartar and Braves B377 

Recovery of ammonium sulphide und from solutions. (?) 

Badische Antlln u. Soda Fabr. . . . . , . . . b204 

Recovery of from gases. (?) Kumbush .. . . b909* 

Recovery and refining of — . (?) Robinson B57* 

Revivifying adsorbent charcoal containing . (?) Badische 

Anllin und Soda Fabr. 

Separation of — from coal-gas. (?) Hadischc Auiliu- und 

Soda -Fabrik .. , pgjg 

as a supplementary fertiliser. Kalushski . . . . ’ . . . B gou 

-terpene emulsion for Impregnating textiles. (?) Pratt . . b 128 
V alue of — in soil Improvement and crop production. Lipnmn n394 
vapour; Diffusion ol - — In air at the ordinary temperature. 

CliaVastelon . . . . , , , B 94 

Volumetric determination of In iron nnd steel. ?insl ! b177 

for vulcanising ; Production of . (?) Kuban Chem. Fabr. b25 

Sulphur-acids ; Determination and separation of soluble carbonates, 

hydroxides, and salts of and of elementary sulphur. 

Jftrvluen .. B 509 


Sulphur compounds ; Action of petroleum-refining agents on pure 

organic - - dissolved in naphtha. Wood and others . . B1002 

compounds of alkali or alkaline-earth metals ; Production of 

. (P) Nnef 

compounds ; Continuous removal of from cases CP) 

Badische Anil in und Soda Fabrik . . . . * B g 4 5773 

compounds ; Preparation of organic — — from primary aromatic ’ 

amines. (?) Meistcr, Lucius, und BrUnlng B017 

compounds ; Removal of from gases free from ammonia. 

(P) Bayer und Co # , U820 
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Sulphur dioxide ; Apparatus for recovery of In wood pulp manu- 
facture. (P) Decker B 170 

Combustible cartridge for developing . (P) Boving . . b728 

(Pooling and absorbing system for . <P) Richter and others nil 

Detennlnatlon of in technical sulphuric add. Ditzr and 

Kanhkuser . . . . 11630 

Determination of very small quantities of In the air in the 

neighbourhood of factories. PozzJ-Kscot b691 

liquid ; Manufacture of . (P) lthenanla Ver, diem. Fabr. 

A.-G., Zweignledcdassung Mannheim, and Rllsberg , . k384 

Manufacture of : 

(P) Hollander, and Rohm & Haas Co H870 

(?) Rhenaniu Ver. Chem. Fabr. A.-G., Zweignieder- 

lassung Mannheim . . . . . . , . u257 

Manufacture of alkali thiosulphates, and removing • from 

gases. (P) them. Fabr. Grlesheim-Elektron . . . . b334 

Manufacture of from alkaline-earth sulphates : 

(P) Harntst bI6 

(P) Rhcnanla Ver. them. Fabr. A.-G., Zwclgnteder- 

lassung Mannheim . . B 5U 

Manufacture of from mixtures of sulphates and heavy metal 

sulphides. (P) Trautz M33 

Manufacture of from sulphates of alkaline-earth metals, 

magnesium, or Iron. (P) Rhcnanla Ver. them. Fabr., 
Zwelgnlederlassung Mannheim .. ., ., .. u71L 

Manufacture of sulphur and from calcium sulphate, (p) 

Akt.-Ues. ftir Anilin-Fabr. .. .. U7U 

Photochemical decomposition of gaseous . trill . . . . B418 

Preparation of a medicinal |iowder which when moist generates 

. (P) Felheim .. .. .. mi5 

Production of hydraulic cement and — — from calcium sulphate. 

(P) Payer und Co b379 

l*roduction of medicinal preparations which generate colloidal 

sulphur and . (P) Kaban them. Fabr. .. ulf>3 

Purification of . (P) Andrews b<)08 

Recovery of In manufacture of sulphite-cellulose, (p) 

Richter, and Brown To. m3 

Removing from fruit. Juices and other preserved liquids. 

(?) Spltalsky Hi 027 

Separation of — from gases containing it, with simultaneous 
production of alkali thiosulphates, (P) (Rom. Fabr. 
Grlesheim-Klektron .. .. .. .. .. mt) 

Separation of pure from gases containing it. (P) Freund, 

and Hell und Sthamer .. .. .. .. .. .. 1*943 

in snuiter gases ; Decom jawing . (P) Carson .. .. b340 

In waste gases ; ttilisation of for production of phosphates. 

(P) Spicgelmanufaktiir Waldhof A.-G U842 

See also Sulphurous acid. 

sulphur dyestuffs ; Improving dyeings obtained with . (P) 80c. 

of them. Ind. in Basle jtl7I 

of Indigo tint ; Manufacture of . (P> Soe. of Chem Ind. 

in Basle B U, B 247 

Manufacture of blue . (P) Mauss, and Du Pont do Nemours 

and to ulO 

Manufacture of green dyeing in reducing baths, (p) Soe. 

Chlnt. Grande Paroisse u328 

Manufacture of from Indophenola derived from ear bn zoic. 

(P) Leweock and others B329 

Manufacture of and of intermediate products. (P) Soc. of 

Chem. Ind. in Basle .. .. .. .. b976 b976 

Printing fabrics with . Sunder * b865 

iilpliur-oxygen acids ; Strength of acid function of . Kolthoff b333 

iulphur trioxide ; Recovery of from fuming sulphuric acid. 

(P)Hid .. .. b032 

vapour presumes of fuming sulphuric acid, and their application 

to the problem of the absorption of . MoDuvid f>7T, b291 

See also Sulphuric anhydride. 

Itilphuric add ; Anomaly In standardisation of . Patterson 

and Duckworth.. .. .. .. .. .. b116 

Automatic regulation of supply of oxidising agents in manu- 
facture of : 

(P) A./S. Dansk Svovlsyrc and Super Fhoephat-Fabr., 

and Dansk A./S. Siemens Schuckert . . . . Bf»97* 

„ (?) Jensen b407 

( entrlfugal contact apparatus for manufacture of . (P) 

Frocdcnburg, and Bartlett Hayward to b«71 

Concentrating tower for . (P) Boynton and others .. d869 

Concentration of . (P) Cowburn b746 

concentration apparatus ; Support for . (P) Bermutat . . b293 

Condensing add fumes evolved during concentration of — — : 

(PI (’alder and others j$422* 

(P) Chance and Hunt, Ltd., and others . . .. .. Blf» 

Determination of arsenic in . Mayr . . . . . . b805 

Determination of sulphur dioxide in technical . Ditz and 

Knnhftuser ■ .. n03<) 

Diluting . (P) Kyleson, and General Chemical Co. . . B1012 

fuming . See Oleum. 

Manufacture of : 

(P) Cool baugh and others .. .. . . nl012 

(P) Klcncke and others .. .. .. .. B942 

(P) Lamoreaux d597\ b597* 

(P) Rudolf and Ryder H94 

(?) Schmicdel and Klcncke B1013* 

(P) Sulfur A.-G.. and Franck B419 

Manufacture of free from arsenic, selenium, and iron. 

(P) Erzrost-Ces., and Schlossberg B293 

Manufacture of puro : 

(P) KrafTt B8«8 

w ^ . S V) Vereln fUr Chem - und Metal). Produktlon B828. B1012 
Manufacture of solutlous containing ferric sulphate and - — . 

(?) 1 Leaver and others .. .. . . b133 

* or controlling the manufacture of . (?) Logan . . B15 

Mieroehemlcal detection of as silver sulphate. Rosenthalcr B203 


Sulphuric acid— continued. 

Partial pressures of over concentrated aqueous solutions of 

the acid at high temperatures. Thomas and Ramsay . . 
Plant for manufacture of — — •. Moritz 

Preparation of hydrochloric acid and - — from sulphury! 

chloride, McKee and Sails . . 1 J 

ftecoveryjtjnd concentration of — in the explosives Industry. 

Recovery of from waste acid obtained in refining benzol 

(P) la 11 bo und Menzen.. 

Reversibility of reactions of formation of — - in tiie lead 
cliambcr process Graire 

Second dissociation constant of . Kolthoff 1 ! 

Towers for use in manufacture of — . (?) Fairlle ! ! j ’ 

Use of sodium nitrate solution in manufacture of . liotto 

used for destroying weeds • Neutralisation of in the soil 

lirioux 

used in refining oils ; Recovery of 
contained in it. (P) Benesrh 

Sulphuric anhydride ; Manufacture of ; 

(P) (farcy, and Atlas Powder Co. 

( P) Chase and others 
(?) Coolbaugh and others 
See aho Sulphur trioxide. 

Sulphurous acid: Bromometrie determination of 
and Oberhauser 

Determination of in presence of dithlonie arid thiosulphuric 
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B93 
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Interaction of ferric salts and — - and Us catalysis. Pinnow 

Manufacture of from kieserite. (P) Spanier. and Hectfeid 

und Co 

Manufacture of lime and — 
sulphide. (P) Waeser. . 

Reactions of nitrous add with . Rasehig .. . . . . 

solutions for disinfecting; Highly concentrated stable 

(P) Felheim . . .... 

Steel alloys having high resistance against attack of at high 

temperatures and pressures. (?) Krupp A.-G. 

See also Sulphur dioxide. 

Sulphuryl chloride ; Hydrolysis of to sulphuric and hydro- 

chloric acids. McKee and Sails 

Principles of manufacture of from liquid sulphur dioxide. 

McKee and Sails 

Thermal decomposition of . Hlnshdwood and Prichard ! ! 

Sumach ; Analysis of - — | 

Auerbach 

Paesslcr and Sluyter . . , . . . * ' * ’ 

Sunflower seeds ; Lipase in . Traotta-Mosea and Mllletfl 

Sunlight : K fleet of on pigs kept on restricted rations. Steen- 

boek and others . . . . . . . . , . . . . . b) 026 

Superheaters for clast ic fluids. (P) Kirke B737* 

Superheating gases ; Apparatus for . (P) Barnehey .. .. b853 

Su|K*rphosphate, double ; Analysis of . I^rison . . . . b646 

Influence of admixture of different grades of limestone on solu- 
bility of phosphoric oxide in — -. Hall and Vogel . . . . b882 

process. (P) Meyers, and Armour Fertilizer Works . . b395 

process ; Double . (?) Meyers, and Armour Fertilizer 

Works b67 

Production of enriched . Wolfkowltsch B530 

Relative availability of phosphorus of raw rock phosphate and 

. Wolkoff u345 

Supersaturation of gases in water and certain organic liquids, 

' Metsehl . . .. b815 

Snprarenin. See Adrenaline. 

Surface tension and coagulation. Amur . . . . , . . . b229 

tension of oll-in-water and water-in-oll emulsions. JoVhi . ! B839 

Sus cristatus ; Fat from . Kae . . . . . . b264 

Suspended matter ; Separating from fluids. (P) Hele-Hhaw . . B239 

Suspensions ; Means for producing disruptive fon es in Aims of — 
confined between closely adjacent surfaces rotating relatively 
to one another at high speeds. (P) Burt, Boulton and 
Haywood, and China . . . . BU29, B929 

Protective effect on of electrolytes added in too small' 

quantities to cause flocculation. Boutarlc and Pencau .. B697 

and similar disperse systems ; Continuous production of 

(P) Agthe b239 

Sweet potato Hour ; Value of — - 111 bread making. Gore . . . . b70 

Sweetening foodstuffs with sweetening agents such as saccharin and 

crystnllose, Neumann . . . . . . . „ . , t . D571 

Swelling; Sensitive method for measurement of - — — , Von Holm,. B998 

Swine fever serum; Prejvaratlon of an active . (P) Elektro- 

Osmose A.-G .. .. ,, # 

Sylvinite ; Composition of and of the potassium chloride pro- 
duced therefrom. Horst . . t I{ 94 q 

Synthol ; Production of by synthesis from carbon monoxide 

and hydrogen. Fischer and Tropsch . . . . . . . . BlOOl 

Syrup ; Production of from maize stalks * . b680 


Taka-diastase ; Cellnse of . Neuberg and Rosenthal 

Kat-hydrolyslng enzyme of . Ogawa . . 

Hexoaemonophosphatase of . Noguchi 

Hydrolysis of lecithin by . Akamatsu 

Occurrence of glycerophoaphaUac in . Akamatsu 

Presence of inulaso in . Takahashi . . 
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Taka-lnvertase ; Behaviour of a- and /J-methylglucoeides towards . 

Hattori jj761 

Takalacfase. Neuberg and Rosenthal H348 

Tukarcnnin. Hatuno .. .. .. .. . . p092 

Tan, spent : Treatment of for production of fertilisers etc. 

(P) Marrls, and Walker and Sons n34B 

1 T t i J itwit ion of spent in extract factories. Pawlowitseh .. 8841 

Tannage ; Is the sulphur — — a true tannage ? Tinian . . . . 8043 

Tanneries ; Purifying waste water of . (P) Benoit . . . . B880 

Tannery lime liquors ; Bacteria in . Collett 825 

limeyard control. Reaction between lime and red arsenic, 

Atkin and others . . . . . . . . . . n88() 

soak waters ; Bacteria in . Wilson and Vollmar .. .. 8481 

Tannic acid; Tannage with . Thomas and Kel by .. .. 8799 

Tannin analysis ; Cleaning Berkefeld filter candles used in . 

Kubelka .. .. .. .. .. 8225 

analysis; Effect of adjusting the ph value in — — . Knowles .. 825 

analysis ; Effect of sodium siilphorlcinute on official method of 

. Thuau and Pavre . . . . . . . . . . 8684 

analysis ; Official method of — — - and filtration of tunning 

material infusions In tropical countries. Pilgrim . . . . b105 

analysis: Report. of German Leather Research institute on 

qualitative . Lauffmann 8642 

Apparently specific, test for — Ware.. .. .. .. 8055 

Application of gold-beater's skin test to identification and 

elasslfieat ion of drugs containing . Jordan and Ware . . 8805 

Class ifien for y tests for drugs containing . fttlosiiy’s test for 

phloliotunnins, Ware .. .. .. .. .. .. 8805 

Determination of In plant tissue. Mennul .. .. b22B 

fixation ; Dilferenee in kind or degree of . Thomas nnd 

Kelly nl 88 

Gelatin-salt- test for . Nierenstein .. .. .. .. mi", 

Hamameii . Ereudenherg and Bliinmel .. .. .. 81020 

Influence of neutral salts on fixation of by hide substance. 

Thomas arid Kelly .. .. .. .. .. B142 

of oakwood ; Preparation and purification of . Feist and 

Bestehorn b880 

-protein eom|K»unds ; Preparation of . (P) Bayer und Co. 8402 

in quebracho wood ; Effect, of suljihiting on . Moeller . . 8343 

of quebracho wood ; Presence ot resorcinol nucleus in . 

Nierenstein . . . . . . . . . . . . . . b207 

solutions ; Influence of acidifying on concordance of 

absorption coefficients of different hide powders. Hugonin. . 8207 

solutions ; Peptisation in . Moeller . . . . . . . . 8304 

and vegetable glue coin posit ion. (P) Blrk 8529 


Tanning agents; Manufacture of . (P) Mcister, Lucius, u. 

Pruning 8800 

agents ; Manufacture of from aromatic hydroxy-compounds. 

(P) Mcister, Lucius, u. Brlining .. .. .. .. 8800 

agents ; Mamu'acturc of easily soluble from phenols and 

aldehydes. (1*) them. Fabr. Wcilcr-ter Meer .. .. 8462 

animal skins ; 

(P) Bayer und Co. 8800 

(P) Hassler .. .. .. .. .. .. .. 8919 

(P) Mcister, Lucius, u. Pruning 8919 

chronic-.; First bath in two-bath . Meunier and 

Chnmbard 8684 

chrome- ; lteview of modern theories of . Precipitation 

figure as a means of control. Burton . . . . . . . . 8880 

chrome- ; Temperature of gelntlrilsntion of leather nnd its 

application to study of single-bath . Schiaparelli and 

Carcggio 8142 

extracts ; Absorption sjicetra of in the ultra-violet region. 

Do la Bruf>rc . . 8267 

extracts ; Effect of certain de-leading agents ujion hydrolysis 

in determination of reducing sugura In . Clarke and 

Frey b528 

extracts ; Effect of definite hydrogen-ion concentration upon 

analysis of . .Rogers . . . . . . . . . . p642 

extracts ; Manufacture of -— — . (P) Moeller 8482 

extracts ; Manufacture of oak-wood and chest nut-wood . 

Pawlowitseh . . . . . . . . . . . . 865, 8105 

extracts; Reactions of pure quebracho, sulphited quebracho, 

and mixtures of quebracho and sulphite-cellulose . . 8643 

extracts ; Reducing action of artificial tannins in determination 

of sugar in with Folding's solution. Laud maim . . 8344 

extracts ; Ultra-violet absorption spectra of . ]>e la Ilfkifcre 825 

and filling compounds ; Manufacture of . (P) Klektroohem. 

Werke ties., and others .. .. .. .. 8482 

hides and skins previously treated with a salt solution (P) Arth b482 

liquors; Acidity of Vegetable . Kern and Koenig . . 8435 

liquors, chrome- : Analysis of single-bath ----- . Bahlraeeo . . 8267 

liquors ; Determinat ion of arid content of . Kubelka and 

Wagner 8481 

liquors ; Use of quinhydrone elertrode for measuring hydrogen- 

ion concentration of . Hugonin.. .. .. .. 81020 

material; Badan root, a Siberian — — . Smetkin .. .. 8758 

material ; Obtaining a from sulphite-cellulose waste lye. 

(P) Dickerson, and Industrial Waste Products C’orp. ,. 8707 

material : Tara pods as . Heim and (Vreelet . . . . 8841 

materials; Analysis of . Bahlraeeo .. .. .. .. 825 

materials ; Extractor for extraction of for analysis. 8heard 8528 

materials ; Fractional salting-out of solutions of — — . Stiasny 

and Salomon 8105 

materials ; Manufacture of ; 

(P) Badlsche Anilin und Soda Fabr 8393, 8644* 

(P) Chem. Fabr. Weiler-tcr Mcer 8919 

(P) Hutchings, Ltd., and Morrison • .. .. 8841 

(P) Melandd 8841 

materials ; Official methods of Society of Leather Trades 

Chemists for sampling and analysis of 8435 
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Tanning — continued. 

Preparation of hides for . (P) Dufour-Lepetlt A.-GL, and 


Gansser . . . . . . . . . . . . . . . . 8644 

preparations easily soluble in water. (P) Badlsche Anilin 

und Soda Fabrlk b919 

problems : Chrome In the light of Werner’s theory. 

Gustavson . . . . . . . . . . . . . . B65 

process ; 

fP) Elcktrochein. Werke Oca., and others .. .. 8482 

(P) Hassler and Chemical Foundation, Inc. . . . . Ji800 

(P) Hutchings, Ltd., and Morrison 8841 

(P) Melamid 8841 

process and manufacture of tanning substances from sulphite- 

cellulose waste liquor. (P) Hein und Co., and Melamid .. 8684 

process ; Nature of the ; 

Powarnln 8043 

Powarnin and Tiehomirow . . . . . . . . 8643 

process ; Nature of the . Temperature at which hide and 

leather shrink. Powarnln and Aggeew 8759 

with quinoncs : 

Moeller 8142 

Thomas and Kelly . . . . . . . . . . 8918 

Rate of . Bennett . . . . . . . . . . . . 8881 

Reactions of gelatin in . Moeller . . . . . . . . 8304 

solutions ; Determination of insoluble matter by centrifuging, 
and standardisation of acidity of — . Hugonin and 
Chambard . . . . . . . . . . . . . . B187 

solutions ; Rocker for agitating washing, liming, or . (P) 

Baxter . . . . 8759* 

solutions ; Use of Berkefcld filter candle in filtering . 

Kubelka and Bclavski . . . . . . . . . . 8528 

with tannic acid. Thomas and Kelly .. .. .. .. 8799 

Theory of vegetable . Dehydration of gelatin sol by 

tannic add, crystalline tannins, and simpler phenols. 

De Jong . . . . . . . . . . . . . . 8225 

Tannins ; Attempt to extend Mitchell’s colorimetric method to 

determination of pyrocatcchol . Price . . . . 8759 

of Australian acacias. Petrie . . . . . . . . 8935 

and their derivatives ; Osmium tetroxidc as reagent for de- 
termination of . Mitchell 8481 

Gold-beater’s skin test tor . Price .. .. b187 

Isolation of and of other soluble constituents from wood 

and similar material containing cellulose. (P) Zellstoff- 
fabr. Waldhof, and others . . . . . . . . . . 8393 

New results obtained In extraction of . Depasse . . . . 891 8 

Nitrosomethyl urethane as a reagent for pyroeuteehol : 

Leather Research Institute, Waahvijk, Holland . . 8918 

Vogel and Sehlillcr . . . . . . 8105 

Osmium tetroxide as reagent for gold-beater’s skin test for . 

Price 8684 

and similar substances. Stereoisomeric eateehins. Freuden- 

berg and Purrmann . . . . . . . , 8642 

Solubility of and their extraction from vegetable matter. 

Picard U1020 

Synthetic - - , their absorption spectra in the ultra-violet, 

colour, and precipitation reactions. De la Brufcre . . 8955 

Tansy ; Determination of santonin in . Schaap . . . . 8349 

Tantalum; Determination of niobium and — —. Wenzel .. 8620 

-platinum alloys. (P) impure .. .. .. 8388 

Purification of metallic . (P) Siemens und Halske . . 8876 


Tantalum compounds containing oxygon ; Preparation of . 

( P) Cooper, nnd Iveinet Laboratories Co. . . . . . . 8942 
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Bayer und Co. . . . . . . . . b804 
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Design and use of the Lidstone . Barr . . . . 29T, U96s 

for determining viscosity of rosin solutions and the like. 

Albert . . . . . . . . . . , . . . b454 

Mercurial compensated for density. Lidstone . . . . n 7 t 

Modified Lidstone . Lidstone . . . . . . . . b404 

New type of . Gallo and Tenant B85J 

Viscosimeters; Capillary tube . Burr.. .. .. .. BUG 

Rapid . K lover . . . . . . . . . . . . BS92 

Relation between times of flow in K lever rapid and 

Engler viscosimeters. Iv lever and others . . . . B802 

Viscosities of liquids experimentally correlated to pendulum 

dampings. Barton and Browning . . B319 

A'iscosity of heterogeneous systems such as paints ; Determination 

of . AV’olff . . . . . . . . . . . . b91G 

of highly viscous substances ; Determination of . Berl 

and others . . . . . . . . . . . . . . b364 

of mineral lubricating oils. Leu .. .. .. b 5S6 

of oils at high temperatures. Fortsoh aud Wilson . . . . n777 

and surface tension of lubricating oils. Don . . . . . . b818 

-temperature curves of fractions of typical American crude 

oils. Lane and Dean . . . . . . . . . . b858 

•temperature relation and Its bearing on colloidal character. 

Drummond . . . . . . . , . . . . 324 t 

A'arlation of with temperature. Kduig .. .. B121, B208 

Vitamin ; Antineuritic in poultry fiesh and eggs. Hoagland 

and Lee . . . . . . . . . . . . . . B962 

Antineuritic . See also A’Hamin B. 

antiscorbutic ; Production of organic lime preparations 

containing a high percentage of readily absorbable . 

(P) Eichclbaum ,. .. .. .. .. b907 

Antiscorbutic . See also Aitamin 

compound. (P) Eoff, jun., and Aitamine Products Co. . . B3o0 
content of barley, malt., and malted liquors. Southgate ., B958 

content of bread. Hara .. .. .. .. .. .. B228 

content of cod-liver oil and malt extract. Stammers . . b349 

content of the lentil. Jones and Murphy .. .. .. b 533 

content of various edible fungi. Hara .. .. .. .. j<3() 

Existence of a specific for reproduction. Sure . . . . B309 

Extraction of fat-soluble . (P) Takaliashi, aud Zaidan 

llojln Rlkagaku Kenkyujo . . .. .. .. .. b 88G 

Fat, -soluble . Induction of growth-promoting and calci- 

fying properties in a ration by exposure to ultra-violet 
light. Steenbock and Black .. .. .. .. b962 

Fat-soluble . Sunlight in its relation to pork production 

on restricted rations. Steenbock and others . . , . B1020 

-free products and foodstuffs ; Preparation of . (P) 

Funk and Freedman . . . . . . . . . . . . b994 

producing growth In bacteria ; Quantitative determination 

of . Davldsohn . . . . B1020 

Relation of fat-soluble to rickets and growth in pigs. 

Zllva and others . . . . . . B962 

solution from yeast. (P) Harris .. b 112 

substance ; Preparation of a . (P) Harris . . . . b489 

Yeast growth-promoting tested for Its effects on animals. 

Deas . . v . . . . . . b844 

Vitamin A of cod-liver oil ; Durability of . Poulsson . . b962 

in cod liver oil ; Influence of storage and of emulsification 

on the . Drummond and others . . . . 236T, B0iJ2 
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Vitamin A — continued. 

of cod liver oil : Stability of towards the hardening 

process. ZiJVa . . . . . . . . . , . . B902 

Content of in certain S. African oils. Dclf . . . . B350 

Experiments on . Sherman and Kramer .. nf>83 

Feeding experiments in connexion with . Stammers 8349 


PAGE 

Vulcanised articles ; Manufacture of . (P) Goodrich Co. B893 

Vulcanite ; Influence of compounding Ingredients in . 

Glauey. . . . . . . . . . . . . . . B480 

I Production of masses resembling . (P) Wenjaolt On. B627 

Production of a substance resembling - — . (P) Frerichs . . B200 

I See also Ebonite. 


in frozen pork. Wright .. .. .. .. BllO ! 


jHjtcncy of cod liver oil ; Effect of storage of livers oil . i 

HolmeB . . . . . . . . . . . . . . 8300 I w 

potency of cod-liver and hake-liver oils. Holmes . . B431 


potency of eod-llver oil ; II cl at ion of to sexual condition 

and age of the cod. Zllva and others . . . . 8342 

Presence of in commercial lecithin. Kiehholtz . . B228 

Vitamin B ; Comparison of bios with . Lucas . . . . B1025 j 

Concentration of . Lcvcnc and Van der lloever . . 8901 i 

content of white bread. Hartwell .. .. .. B349 I 

(Critical Investigation and un application of the rat-growth 

method for study of - - — . Sherman and Spoliu . . nl9. r » ■ 

Destruction of by age. Findlay . . . . . . B195 i 

Experiments with two methods for study of . Sherinann ! 

and Edgeworth . . . . . . . . . . Bl9f» \ 

Feeding experiments in connexion with . Stammers .. u349 j 

Investigations of barley, malt, and beer for — -. Harden 

> and Zllva . . . . . . B9f>8 ; 

Orange juice as source of . Stammers . . b349 

Preparation of a crystalline picrate having the anti-neuritic 

properties of . Seidell .. .. .. .. 8689 

Quantitative study of destruction of by heat. Sherman 

and Orose .. .. .. .. .. .. .. Bl95 i 

.Reaction proposed by Jendrnsslk as characteristic of 

and Its relation with the phenolic grouping. Bezssonotf B397 
Set aim Antincuritlc substance and Vitamin, Antiueuritic. 


Vitamin C ; Additional requirement for the test with the reagent 

for . Bezssonoff .. .. .. .. .. n, r j7l j 

in canned foods. Eddy and Kohman .. .. .. 8195 j 

Comparison of bios with . Lucas . . . . . . . . B1025 j 

Investigations of barley, malt, and beer for . Harden 

and Zllva B958 I 

Value of Bezssonoff's reaction for indicating the presence 

of in juice of sauerkraut. Wedgwood and Ford . . B571 j 

See also Antiscorbutic factor and Vitamin, Antiscorbutic. j 

Vitamins. Marehlcwski and Wievzchowski . . . . b397 

Antineurit.io . Caglio .. .. .. .. .. b228 

Association of manganese with . McHarguc . . . . B051 

Classification and grouping of . Tfinnls . . . . u726 

Fat-soluble . Inorganic phosphorus and calcium of tho 

blood used as criteria in demonstration of existence of a 
specific antirachitic vitamin. Steenboek end others B228 

Fat-soluble . Stability of antirachitic vitamin to 

saponification. 8 teen bock and others . . . . b273 

Identity or non-identity of antineuritlc and water-soluble B 

. LeVena and Muhlfcld . . . . . . . . B71 

Influence of vitamin administration on exchange of gases, 
weight, and life period of white mice previously fed 

without . Groebbcls . . . . . . . . . . B689 I 

Process for obtaining . (P) Agoplati . . . . . . 8012 [ 

Water- and fat-soluble D . Von Euler u309 

Vitreous coatings on metals ; Production of . (P) Crossley n67f> ' 

materials ; Production of gas-tight seals between metal 

and . (P) Reynolds, and Silica Synd. .. .. u423* 

products ; Manufacture of . (P) (.’rossley . . . . 8f>8* 

Volatile ingredients of a liquid mixture ; Separating . (P) 

Lemalo . . . . . . . . . . . . B877 

liquids ; Fractionation of complex mixtures and recovery 

of . lyemale . . . . . . . . . . B542 

liquids, solvents, and the like ; Recovery of . (P) 

Piokford . . . . . . . . . . , . . . u374 

materials : Separating from less volatile or non-volatile 

materials. (P) Wecker .. .. .. .. .. b877 

solvents. See under Solvents. 

substances ; Concentration of aqueous solutions of . 

(P) Llchtenthaelrr .. .. .. .. .. .. B071 

substances ; Purification of . (P) Cotton, and Du 

Pont do Nemours and Co. . . . . . . . . 81030 


Wall coverings ; Manufacture of slabs for . (P) Jansen . . B384 

Washing apparatus for purification of colloidal gels ; Continuously 

acting . l>e Jong . . . . . . . . . . B2 

classification, and separation of solid materials. (P) Maison 

Beer, and Chari ler . . . . . . . . . . . . B281 

fabrics and other materials. (P) Hohenloher Seifeufabrlken 

A.-G. .. .. /. B827 

fine particles of minerals. (P) France . . . . B460* 

granular material; Apparatus for . (P) Greaves .. B099* 

liquids with liquids ; Apparatus for . (P) Hoppers, and 

Hoppers Coke Oven Co. .. .. .. .. .. B&83 

plant : Mineral . (P) France . . . . . . . . B42* 

plant; Upward-current mineral . (P) France .. .. B360 

screening, and separating apparatus. (P) Dixon .. .. B099* 

Waste-heat boilers and vertical retort Installations . . . . B059 

-heat dryers. (P) Lide . . . . . . . . . . B999 

-heat dryers for whitewarc. Wakler, Jun. .. .. .. B911 

heat; Recovery of In open-hearth practice. Dyrssen Bfil8 

liquids ; Purification of . (P) Benoit . . . . B311, B880 

organic matter ; Continuous reduction process lor troating 

. (P) Maelachlau, and Macfachlau Reduction 

Process Co. . . . . . . . . . . » • • • B584* 

vegetable matter; Carbonisation of . (P) Von Uadolin B004 

Water ; Accelerating the softening of . (P) Maschlnenbau 

A.-G. Balcke B398 

Action of precipitated Iron hydroxide on flora and fauna of 

natural flowing . Kriimcr B490 

analysis. Zink and Hollandt .. .. .. •• •• B844 

analysis; Alterations in methods of . Lllhrig .. .. B0&2 

analysis ; Report on standard methods of bacteriological 

1 .. B013 

Apparatus for detecting traces of free chlorine In chlorinated 

. (P) Olszewski and Sperling .. .. .. B845 

Apparatus for distilling . (P) Appareils et Evnporatcurs 

Kestner 1*573 

Apparatus for electrolysis of . (P) Casalo .. B916 

Apparatus for purifying and treating especially boiJer- 

fecd water. (P) Haythorpe . . . . B804* 

Apparatus for treating with chemical reagents. (P) 

Paterson . . . . 878* 

boiler-feed ; Boiler corrosion and treatment of . Wln- 

stanley . . . . . . . . . • . • • - B728 

boiler-feed ; Separating scale-forming salts from and 

removing scale already formed. (P) Sichert .. .. BB9& 

Chlorinators for . (P) Wallace, and Wallace and 

Tiernan Co. . . . . . . . . . . . . . . B73 

In coal, tar, and oil ; Apparatus for automatic determination 

of . Schaefer . . . . . . . . . . . . B973 

Colorimetric determination of small quantities of lead and 

copper in drinking . Pyriki . . . . . . . . B845 

Colour reaction for detecting nitrites in . Htootf . . B728 

containing alkali bicarbonates ; Treatment of . (P) 

Grant, and Becco Engineering und Chemical Co. .. B112 

containing free chlorine ; Effect of In bread-making, 

Morison . . . . . . . . . . . . . . B993 

Content of combined in solid fuels. Kreulen . . . . B408 

Continuous softening of . (P) Wayne Tauk and Pump 

Co B190 

Corrosive action of hracklsh on metals. Perks , . . . 76 t 

De-aerating particularly feed-water for boilers. (P) 

.Johnson, and Hick, Hargreaves and Co. . . . . 8014* 

Defect in permanent colour standards for determination of 

iron In . Whipple . . . . . . . . . . B7f5 

Deoxidising . (P) kestner 873* 

Ihjtcctlon of free chlorine in drinking — — . Olszewski .. B728 


Voltol process ; Treatment of fatty and mineral, oils by the . 

Elchwald . . . . . . . . . . . . . . B754 

Vulcanisation ; Accelerating Influence of an azo dye in -* — . 

Drakeley and others 238T, B083 

Acceleration of . Influence of acetone-soluble constituent 

of rubber on physical and chemical properties of 
accelerated rubber stocks. Sebrcll and Vogt . . B798 

Acceleration of by xanthales and influence of metallic 

oxides as promoters. Twins and Thomas . . . . 804 

accelerator; Use of dlphenylguanldine as . Ames 117T, B434 

accelerators. (P) Bedford, and Goodyear Tire and Rubber Co. 

ill Of.*, B954 

accelerators ; Analysis of organic rubber . Callan and 

Strafford . . . . . . . . . . It 

accelerators ; Determination of activity of . Martin 

and Davey 31T, B200 

accelerators ; Manufacture of . (P) Shepard and others B1020 

accelerators ; Manufacture of formaldehyde condensation 

products of aliphatic amines for use as . (P) 

Shepard and others B35 

accelerators ; Salts of a-phcnylblguanide as . Romani B104 

accelerators ; Thiocarbaniiide derivatives for use as . 

(P) Bedford and others . . . . b105* 

of caoutchouc, gutta-pereha and the like. (P) Chatelan .. B0O5 

and depolymerisation. Kirchhof B180 

of rubber and the like. (P) Cadwell and others . . . . B605 


Detection of nitrites in by means of Neutral Red. Stooff 

and Horn . . . . . . . . . . B442 

Detection of suspended matter in, and proposed standard of 

clarity for, fllteied . Haylia . . . . . . . . B704 

Determination of dissolved air in small quantities of - — . 

Becker and Abbott .. .. . . B112 

Determination of dissolved oxygen in - in presence of 

iron salts. Buswcll and Gallaher .. .. .. .. B72 

Determination of dissolved oxygen in small samples of , 

Winkler B573 

Determination of hardness of ; 

Tarugl and Gasperini . . . . . . . . . . B350 

Welssenberger .. .. . . B150 

Determination of hardness of — ■ — by means of soap solution. 

Crasu . . . . . . . . . . . . . . . . B310 

Determination of hydrogen-ion con cent rat ion of drinking . 

Olszewski .. .. .. .. .. .. B573 

Determination of lead in potable . Thresh . . . . B360 

Determination of manganese In by the sodium bis- 

muthate method. Collins and Foster . . . . . , B052 

Determination of nitrates in ; 

Masalnk B880 

Schcringa B886 

Determination of nitrites and nitrates in by the hydro* 

strychnine reagent. Xolthotf b886 

distilled : Toxic action of and its antagonism by cations. 

Scarth . . « ~ „ B1027 
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Water — continued. 

Effect of storage on artificially polluted . Frederick . . 

Electro-osmotic purification of . (P) Elektro-Osmose 

A.-G 

Elcctro-oamotio separation of salt* from . (P) Elektru- 

Osmoao A.-G. *804, 


filter plant effluents ; Hydrogen-ion concentration and soluble 

aluminium In . Hatfield 

filter-plant operation ; Effect of an impounding reservoir 

on . Stanley and Ruth muff 

filtering and softening apparatus (P) Hepburn 

Alters ; Cleaning sand of — without removal. Car pen . . 

filters ; Means for automatically securing tho slow starting of 

mechanical pressure after cleaning. (P) Candy . . 

filters ; Separation of impurities from wash-water of . 

(P) Bramwell 

Filtration of . (P) Smith 

nitration of with membrane filters. Zsigmondy 

Foaming of boiling . Foulk 

-gas. See under Gas. 

Heating and de-aerating . (P) Morison 

Hydrogen-ion concentration of lime-treated and its 

effect on bacteria of tho colon-typhoid group. Scott and 
McClure 

Influence of hydrogen-ion concentration on dose of alum, 
and mechanism of action of alum in clarification of 

natural . Banerji 

Modified pre-chlorination treatment of . Howard 

Nephelonetric determination of hardness of . Fctgl 

and Pavel ka 

Plant for sterilising . (P) Cabrol 

Purification of . (P) Elektro- Osmose A.-G., and others 

purification ; Agitation with alum in . Cox 

Purification of coloured . Norcom 

purification by filters chargod with aluminium hydroxide or 
ferric hydroxide. Clark 

purification ; Function of aeration in . Pirnie 

purification ; Hydrogen-ion control in 

purification for industrial purposes. O’Callaghan 

-purifying apparatus. (P) Doelereq 

-purifying apparatus ; Automatic supply of reagents in . 

(P) Declcreq 

■purifying apparatus ; Mixer for ozone . (P) Hartman, 

and Electric Water Sterilizer and Ozone Co 

Purifying waste of chemical factories, (f) Benoit 

Quantitative expression of tho aggressivity of and 

applicability of dc-addlflcation processes. Miindlejn .. 

Re-carbonation of softened . Hill jun. 

Regenerating spent zeolites which havo been used for softening 

. (P) Krlegsheim, and J’eriniitit Co. 

Relative solubilities of quartz, lend smelter slag, cluome ore, 
and silicate filter grits in hot alkaline — — . Hall and 

. others 

.Removal of dissolved organic matter from surface drinking 

. Pfeiffer : 

Removal of iron from drinking . Klsskalt 

Results of chemical and bacteriological examination of 

London . Houston 

Rodiilon’s test for nitrites in •. Lcffmnnn 

Role of in reactions In the solid state. Balnrcw *595, 

Softening — — : 

(P) Hartman and others 
(P) Wayne Tank and Pump Co. 

-softening apparatus ; Automatic . (P) Wayne Tank and 

Pump \ 

softening by base exchange. Baker .. 
softening; Feeding successive charges of lirlno into the 
rege Derating chambers of apparatus for - - — . (P) Wayne 
Tank and Pump Co. . . 

-softening materials; Manufacture of : 

(P) Dabl-Rodo 

(P) Lassen, and United Water Softeners, Ltd. 
softening by means of douell. Hi Id itch and Wheaton 
softening ; Regeneration of hase-oxchanging substances in 

. (P) Mora we ' 

Softening and removing dissolved salts from . Mayer 

ami Schbn 

softening ; Stabilised glauconito for . (P) Nordell, 

and Wayne Tank and Pump Co. 

Soluble aluminium and the lueuiatoxylln test in filtered 

. Hatfield 

Spring of unusual composition. Thomson and Sorley 

sterilisation of by chlorine in association with ammonia, 

as compared with sterilisation by chlorine alone, or 
•chloros” or bleaching powder. Harold and Ward .. 
supply ; Auaeroblo lactose-fermenting spore-bearers in the 

-Minneapolis . Raab 

Taste and odour in chlorinated . Warren and Bartow 

Titration of hydroxyl and carbonate ions In presence of one 

another in drinking . Scheringa 

treatment problems in Ontario. Delaporto .. 

treatment; Recent experiences In . Armstrong ami 

others . . 

Fsp nf chlorine to assist coagulation of Impurities la . 

Weston 

Volumetric determination of total carbonic acid in hard tap 

. Crowther and Martin 

Water-glass ; Manufacture of . (P) Schneider 

Waterproof coating compositions. (P) Schmidt and Schmidt .. 
Waterproofing oellulose or carbohydrates of tho cellulose group. 

O') Moeller 

materials, (p) Yiello 
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Waterproofing—- continued. 

materials by means of nibber latex. (P) Russell and Broom- 
field 

materials for stone etc. ; Exposure tests on colourless . 

Kessler 

porous materials ; Solutions for . (p) Hendrlch 

pottery, porcelain, earthenware, and other porous minerals. 
(P) Potter and others 

process suitable for textilo fabrics. (P) Grant 

Waters; Method of differentiating sulphurous . Dcsgrez and 

others 

mineral ; Electrical conductivity of as a means of control. 

Kopaczowskl and Bern 

Optimum hydrogen-ion concentrations for coagulation of 
various . Gatlett 

Treatment of residual . (P) Bouillon . . 

Wattle bark from Ceylon 

barks. Welch and others 

-wood ; Composition of . English 

Wax of American cotton; Alcohols present in . Farghcr 

and Probcrt 

Apparatus for sweating or crystallising— (P) Burrnah Oil 

Co., and others 

Cotton . Sec under Cotton. 

of Egyptian Sakcllnrhles cotton ; Constituents of — . 
Farghcr and Higginbotham .. 

substitutes; Manufacture of knondublc . (P) Von Boyen 

Waxes. Armstrong and Allan 

Apparatus for extracting . (P) Nleld . . *565, 

and the like ; Treating to remove or recover substances 

therefrom. (P) Patrick and others 

Manufacture of artificial . (P) Erdol- u. Kohle-Yei* 

wertung A.-G,, and Zernik 

Micro-analytical methods for examination of small quantities 

of . Farghcr and Higginbotham 

Preparation of from crude moutan wax or bituminous 

coal. (P) Jena 

Purification of . (P) Oil Refining Improvements Co., 

and Hood 

Weed-killers. (P) Badischo Anilin- und Soda-Fa bi lk 

Weld metal ; Mode of retention of nitrogen In electric arc - — ■ . 

Willey 203T, 2671 

Wekltd Joints In tramway rails ; Macros! ruct lire of . Jlmcno 

and Del Fresno 
Welding electrodes ; 

(P) Copland . . . . 

(P) Holslag, and Electric Arc Cutting and Welding 

Co. 

(P) Lloyd and others 

metals; Gaseous fuel for . (P) Rose and Harris 

metals, specially applicable to electrical conductors. (P) 
Gene* al Electric Co. 

Wclsbnch mantle. See under Incandescence 
Weston standard cells ; Effect of various preparations of mer- 
curous sulphate on electromotive force and hysteresis 

of . Vosburgh and Epplcy 

Whale oil. See under Oils, Fatty. 

Wheat ; Antagonism of hydrogen and neutral-salt Ions in their 

action on germination and growth of . Lundeguvdh 

Biological value for maintenance and growth of proteins of 

whole * . Mitchell and Carman 

bran. See under Bran. 

Course of acidity changes during growth of with upecinl 

reference to stem rust resistance. Hurd 

Determination of moisture in . Snyder and Sullivan 

Determination of starch in . Ling and others 

Determination of Vitality of by a biochemical method. 

Marotla and Kumlnka 

Effect of fert ilisers on development of stem rust In . Stakman 

and Aarnodt 

Effect of germination on the aleurone layer of . Reunion . . 

Effect of modified hot-water treatment on germination, growth, 
and yield of . Tapko 

Effect of storage on baking quality of common and durum . 

Mangels 

endosperm ; Phytosterolsof — . Anderson and Nabenhuuer. . 
flour. *tVc under Flour. 

gluten ; Effect of inert mat ter on properties of — Gcrum and 

Metzer 

and mill products; Change in hydrogen-ion concentration of 
-. sharp 

offals ; their grinding, composition, and digestibility. Woodman 
plants ; Colloidal properties of winter — — in relationship to 
frost resistance. Newton 

Relation of moisture and available nitrogen to yield and protein 

content of . Neidig and Snyder . . 

Relatlou of molecular proportions in the nutrient solution to the 

growt.li of . Sewell 

starch. See under Starch. 

Whisky ; Rate of loss of strength of kept exposed to the air. 

Lowe 

White lead ; Manufacture of : 

(P) Lloyd and others 

(P) Rascher and Plaueln 

Manufacture of by the Dutch process. Cherchoffsky 

Manufacture of in hard scales. Lcnoble 

process ; Dutch p Shaw 

See also Lead carbonate, basic. 

Whiting; Manufacture of (P) Dorr Co. 

U. a. Bureau of Standards specification for ceramic . 
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TAQE 

Willcmite ; Active amenta in luminescent . Tanaka .. .. b505 

Wine analysis ; Application of micro-analysis to . Mulvezln .. b193 

brow ning of . MUllor-Thurgau ami others ul()Q 

Clarifying with potassium ferrocyanlde : 

Bossclmann . . . . jt. r >0H 

Krug b993 

I ^termination of acetaldehyde in . Beythion and others .. B9f>9 

Determination of dry extract of — — . Schindler .. .. n3(M 

Determination of glycerol in — — . March! Blit) 

Detcrruination of small quantities of cyanides in and an 

examination of the Moslingcr clarification process. Mach 

and Fisehler B725 

Determination of volatile acidity of . Pujo B087 

Determination of zinc, bismuth, formaldehyde, formic acid, and 

chlorine in . Seiler .. .. .. .. .. B480 

dlstillalcs containing hydrocyanic acid. Reichnrd .. .. B725 

lnfhicnce of sunshine and fertilisers on quality of as indicated 

by it« content of sugar and acids. Omeis .. .. .. n4Sf> 

malt-; Manufacture of . (I*) Mccsscn .. .. B29 

Heccnt processes for production of red . Matidcu .. .. B4M0 

Use of sulphurous add to prevent browning of — •. Muller* 

Thiirgau and others .. .. .. .. .. B109 

yeasts. Kayscr and Dclaval .. .. .. .. .. B7f>2 

Wines ; Analysis and control of pasty decolorising charcoal used for 

clarlileation of tinted white . Rocqucs . . .. .. B390 

Characterisation and ox ablation of ferric ** casse ” of . 

Mulvezln and Fssucr . . . . . . . . . . . . bH)27» 

Determination of sugar in sweet • ~ particularly in Madeira 

wines. Klein . . . . . . . . . . . . li4Sf> 

Mustard Hour and oil as preservat ives for . Delnge. . . . iiHO 

Mustard oil us pre.se rvat ivc lor • . Malvexiu and Didart .. B227 

Sucrose In — — . Fallot .. .. .. .. .. BS13 

Sulphite-pliosphates in . Fonzcs-Diaeou .. .. .. u70>2 

Wire; Uoatlug with other metals. (P) Cowper-Coies .. .. Mini 

Witte’s peptone. >SVe under Peptone. 

Wolframite ; Font inuous process for manufacture of sodium tungstate 

arid tungstic acid from- - (Gordon and Spring .. .. nd.'U 

Wood; Alteration of chipped during storage, Morgstruin .. id?:! 

Apparatus l'or carbonising — - — . ( P) .Shaw . . . . . . n.MH 

Apparatus for seasoning . (P) Lyon . . .. .. .. ids 

Apple . See under Apple. 

Artificial seasoning of • - . (P) hyon u749 

cellulose. See under Cellulose. 

Chemical changes in ground during decay. Bray and 

Andrews .. .. .. .. .. .. .. .. B2I9 

Uomparlson of action of chlorine and chlorine dioxide on . 

Houser and Merlau Hi 27 

Composition for preserving — — . IP) VandeVoonh, uni X. V. 

N'cthcrland Colonial Trading Co. .. .. .. noil* 

Constituents of capable of producing colours. Wichelhnus n9»J 

Continuous distillation of . (P) Jieitmayr r, and Gcbr. 

Mriinner . . . . . . . . . . . . . . . . b32<> 

< ’ounter-current digest ion of - - — . Haslam and ityan .. .. n249 

decay in alkali soils. Schmitz .. .. .. ,, .. nnt.'i 

Decayed for sulphite pulp. Hue and others. . . . . . b8:!u 

Determination of cellulose in . Bitter .. .. B904 

Determination of cellulose in by tbc chlorination method. 

Hitter and Fleck .. .. .. .. . . b2I!> 

Determination of lignin in ■ . Von Knler .. B127 

Disintegrat ion of . ( P) Goldschmidt A.-G.,and Hiigglund.. i:7i>7 

distillates ; Separating acetic acid from - • . (l’j Piion, and 

Piron Coal Distillation Systems .. .. nl tit 

distillation; Apparatus for - — . (P)Mehncr .. .. BS2I 

distillation ; Fractional . ( P) Carbozit A.-G. .. .. l<740 

distillation; Recovering gases formed during — — . (P>Ott .. uUi9 
F licet of different kinds of - - on plant growth. Yiljoen and 

Fred HIS 4 

Hardening . (P) Holzverodching Ues., and Trenkler .. Mffil* 

Hydrolysis of - by acids as a swelling, ageing, and surface 

problem. Schwalbe. . . . . . . . . B9::7 

Hydrolysis of cellulose in . (P) (ioldsebmidt A.-G. .. li.V.i:'. 

Impregnating . (V) FinkeJsteiu .. .. .. .. n7 1'.» 

Impregnating or coating as a protection against, rot. (p) 

Munnann . . . . . . . . . . . . nS31 

I nfinence of moisture on carbonisation of . Marillcr .. HB2.V 

Xow methods of saccharifying -. Hiigglund .. . .. itUIO 

and otlier vegetable substances; Saccharification of by 

dilute ac ids. (P) Mosel and Von Pezoid .. .. •* . . us 1 4 

Pine . See under Pine. 

Plant and retort for treatment of . fP) Fish, jun. . . . . h797 

Potash fusion of . Denser and Herrmann .. .. n290 

P eservation of - ; 

( P) Bodmar . . . . . . . . HYS 

(P) Forssmnn B2I9 

Preservation of — . (P) Tolmer B409 

Preservation of I or use in manufacture of paper pulp. (I*) 

Audibert. and others .. .. .. Jilooo 

-preserving emulsions. (I*) Foley .. .. .. h 1 o 1 4 

Pressure oxidation of . Fiseher and otheis . . .. nloo 

of principal forest tree's in Japan ; Content oi mcthoxyl gioup 

in and its utilisation by dry distillation. Mima. . . i;f>24 

Production of material for sizing or ground-coating — . (P) 

Eggcrs and Burlin n!04 

pulp ; Apparatus for recovery of sulphur dioxide in manufacture 

of . (P) Decker i;1 70 

pulp : Carbohydrates of sulphite . Hiigglund and klings- 

te'dt bojs 

pulp; Determination of mechanical lli printing papers. 

Tcioher B938 

pulp; Digesting . (P) Morterud, and A.^S. Cellulosepa tenter H2i;t 

pulp digestion process ; Physical chemistry of the . 

Arrhenius * Bt>()8 


^ PAQE 
Wood — continued . 

pulp digestion process ; Sulphite . (P) Sicber .. .. B067 

pulp; Extracting valuable by-products from cookiug liquors 

[ from production of . (P) Goodell B742 

pulp; Kapid high-pressure digestion of sulphite . Schwalbe Bf>0 

pulp, sulphate- ; Reclamation of salts of low melting point from 

’black liquor from manufacture of . (P) Plumstead, and 

Jessup and Moore Paper Co. . . . , . . . . B742 

pulp; Testing of . Klein ., .. .. .. .. B008 

pulp; Testing mechanical . Hawkings B330 

pulp ; Use of wood of common fir in manufacture of . 

Freund . . . . . . ■ • • • . . . . B403 

pulp waste liquor ; Destructive distillation of . (P) Griffin b404 

pulps; resting of chemical for strength. Baker and 

Jeiinison . . • • • • • • • • B403 

Relation between durability and chemical composition in . 

Hawley and others . . . . . . . . B070 

Relationship between methoxyl and lignin in . Ritter b5() 

Retorts tor destructive distillation of and oxidation of the 

vapours. (P) Ott B209 

and similar material containing cellulose ; Isolation of tannins, 
resins, and other soluble constituents from — — . (P) 

Zellstoff-tabr. Wnldhof, and others B303 

spirit oil ; C omponents of - *. Pringsheim and Gorgas . . b92A 

Spruce - — . See under Spmec. 

staining by means of colloidal silver. Von Wcimnrn .. B029 

substitute; Production of ~. (P) Freudenberg .. .. B383 

Treatment, ot with car lion bisulphide And alkali. Thayscu 

and Hunker . . . . . . • • • • • • • • B330 

Use of - - - in gas producers for heating glass furnaces. Saxton nl74 

used for manufacture of cellulose; Examination of . Hicber Bat) 

Wooden t ubes for conveying acids and gases. (P) Zcrkowitz . . . . B 107 

Woods ; Newfoundland coniferous and their properties. Barnes B248 

Wool ; Amino-nitrogen of in relation to chlorination. Trot man 

and Wyche 293T, B937 

Apparatus for dyeing bobbins of combed . (I*) Usincs <le 

Kcukelaeic B332 

Helia\ lour of on solution in phenols. Herzog and Krahn . . JI044 

( 'leaning and Dealing . (P) United States Wool Co. .. J«373 

Colour react Ions of and determination of acidity of wool. 

Mcunicr and Key .. •• • • n370 

Dyeing with dyestuffs capable of being chromed. (P) Akt.- 

Gcs. fur Anilin-Fahr. . . . . . . . . . . . . 1(939* 

dves hills ; Fixation of acid of the type of Orange II. 

Kuggliand Fischli Bm.4 

Drying machines for . (P) Hawkins .. .. .. .. Bl2X 

Erosion of by at mo.sphrric influences. Ifcermuun .. B02X 

-tat. Grassow . . . . . . . . . . ■ . . . B83S 

HygroM O]»Ic caiiacity of - Shorter and Hall . . . . Jiti2S 

JfidU'-ti ial chlorination of .Mcunicr and batrcille .. .. Bid 

Influence of micro-organisms in weathering of . Trot, mail 

and Sutton 190T, B.'.OA 

Machines for washing* . (P)J\ay .. .. .. .. B713* 

Mordanting — - witii chromium compoimds. Cross and King . . BIU09 

Mordanting and dyeing . (P) Tchn, and Du Pont do 

Xeinours and Co. . . . . . . . . . . . . Jl5()S 

Protect ion of - during carbonisation. (P) Hcnnert .. .. B7(H» 

Recovering from faluies. (P) Ogden .. .. b905* 

Belation between nitrogen of and its affinity for acid and 

basic dyestuff*.. Trnhnuu .. .. B33l 

Scorn i'-g. I P .i< hi! dyeing, wet acid carbonising and like 

«:■ .■:!.■ o’ -. (P) Davies and llaigli .. ., .. n29L 

-scouring effluents ; Preparation of a paint xchiclc from . 

(Pi Fink .. it 1 0 1 

Treatment of — to prepare it for manufacture. (P) Coghlan BUI* 

-Mashing waters ; Purification of with recovery of the 

product.*, they contain. ( P) Van UvcrMraetcn .. .. b7>92 

Woollen goods ; Treatment oi to prevent shrinkage. (P) 

Weifzel .. n<)04 

mateiiais; Fleet roscopie method and apparatus for testing the 

genuineness of - -. (P) liernini .. .. .. li91* 

Wort. See under Peer. 

Wound-hormone* ; Preparation of - — (P) Naswytis .. .. liOlt! 

Wi it ing tablets ; Alamifaeture of enamelled - — . (P) Zulauf .. Bt57.'< 

Wjitten matter; Rej>roduet ion of ----. (I*) Cliem. Fabr. PJmrmu B37"i 


X 


Xant hates i M.irmfacturc of alkali — . ( I’) Rom nstein .. .. BOOS 

Xanthine oxidate of milk ; Dynamies of the oxydase system. Dixon 

and Thm low . * . , bOOO 

oxyd.a^e oi milk ; Preparation and properties of - Dixon 

and Thurlow 

o\ydn*e of milk. Ibduetion of nitiates. Dixon and Thurlow B9<io 
X-ra\ anal\s;so| coal. I\<‘nqt .. . _ __ t Ii2, K ’' 

« xamin.atioji of -aged metal liMlioxi'd'cs. Kriekc arid wi ver !! u7H' 

exainiii.atioi) ; I'oi-niiing from barium sulphate used in . 

lhndage .and Marts* hat .. jGliO 

examining unit and X iav analysis of coal. Kemp . 234T, B93I 

-jH.tros.opi.- examination of “nature of swelling of fibrous 

substances. Katz ' _ u7S2 

,-p. ctnini of ccihilo.M'. Goru-11 ! ’ ’ ’ [ ‘ n937 

studjes on coppcr-aluiniiiii iii alloys’ ’ Jctfc rmd others ! ! ! . Hiffi!* 

studies on crystal struct uie of steel. Wostgrcn und PhragTB^n B. r >t' 
work ; Photographic film for - — . (P) Xulzer, and Eastman 

Kodak Co. .... b 3 :>i! 
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X-rays ; Quantitative chemical analysis by means of . Stlntzlng b316 

Zino sulphide for fluorescent screens for . (P) Lilienfeld 

and Jahoda b908 

Xylan ; Caustic potash fusion of . Hcuser and Roth . . b395 

Xylene ; Formation of a distillation residue in . Muller and 

Langedijk B0 

m-Xylidine bcnzenemonosulphonato. Key worth 342 t 

wilts of 2.7- and 2.6-naphthalenedlsulphonlc acids. Forster and 

Kcvworth 167 t 

salts of a- and /3-u iphthalenesulphonlc adds ; Forster and 

Keyworth 300 t 

Xylollte ; Production of . (P) Anlt B517 

Xylose ; Action of highly concentrated hydrochloric acid on some 

derivatives of . Hirst and Morrison B168 

o-Xylylnldehydc ; Trlpheriylmetlmrn* dyestuffs prepared from . 

(P) Craver, and Barrett Co BIO 


Y 


Vacca gum. See Cum accroides. 

Yarn ; Apparatus for dyeing and sizing . (P) Nuttall . . . . »333* 

artifldal ; Cutter for treating . (P) Bcmberg A.-G. .. B2fil 

Autographic testing machine for . Shorter and Hall . . B8S 

Dyeing washing, scouring, bleaching, or impregnating skeins 

or banks of . (P) Lord b827 

Drying which lias been treated with dye or other liquors 

upon a beam o? the like. (P) Bramiwood and others . . b91 

in hanks ; Machines for sizing, dyeing, bleaching, washing, 

scouring, mordanting, and mercerising . (P) Lord . . b14 

Impregnating witli leather. (P) Scholz U464* 

Physical tests on sized . Owen . . . . . . . . Bf>0 

Squeezing frame for apparatus for treating hanks of with 

liquids. (P) Lord nf>94* 

Treatment of — — . (P) Bliss, and British Research Assoc, for 

Woollen and Worsted Industries .. .. .. .. n939* 

Yatren ; Preparation of a solution of emetine and . (P) 

Behringwerke A.-O .. .. u35;» 

Yeast ; Action of nitrous acid upon antlncuritle substance in . 

Peters B904 

Adenine hexoslde from . Levone . . . . . . . ji53I» 

AllelooatalysJs, and the growth of — . Poskett . . . . bP58 

Assimilation and excretion of ammoniacal nitrogen by . 

Fornbnch and Triandftl U438 

Carbohydrate and fat metabolism in . Maclean and 

Hoffert . . . . . . . . . . . . . . . . B192 

catalase. See under Catalase. 

cell ; Moisture content of . Bcetlestono B1024 

cells ; Counting in dough. Turley b9»3 

cells ; Exchanges between and the medium during and 

after alcoholic fermentation. Traindfil b72S 

Clarifying and purifying molasses for manufacture of com- 
pressed — — . (P) Batist and others B486 

compositions: Manufacture of . (P) Kushiro .. .. b193 

compound ; Manufacture of . (P) Allen, and Yea stole Co. b273 

cultures : Production of zymase in not In themselves 

suitable for fermentation purposes. (P) Vercin der Spiritus- 
fabrlkaiiten in Deutschland . . . . . . b487 

Dietary propert ies of . Kelson and others .. .. .. b71 

Dried . Bobotka .. .. .. .. .. .. B01O 

Effect of ammonium chloride upon growth of In beer 

wort. y. Miner and others ,. .. .. .. .. b922 

Effect of nitrates on . Nieolau Ul02f> 

fat. Armstrong and Allau .. .. .. .. .. .. 214T 

Fermentation co-enzymo (co-zymase) of . Von Euler and 

Myrbilck ul47, i)724, U7i»l 

fermentation. See under Fermentation. 

Floeeulntion of and influence of pure culture thereon. 

Geys Ill 40 

Growing of . (P) Stagner, and National Rotarder Co. . . b147 

Growth of on a medium of wholly synthetic origin. Fulmer 

and others BC9 

growth-promoting vitamin tested for its effects on animals. 

Dens B844 

inactivation of invertase in fresh — by silver nitrate. Von 

Euler and Walles B347 

Ini! nonce of certain chemicals on rate of reproduction of 

in wort. Clark u89f> 

Influence of nitrates on . Fernbach and Nieolau . . WHO 

Influence of oxygen on asslmilatory and dissimilatory activity 

of Behaviour of added alcohol in a yeast suspension. 

Lundin Bl09 

Influence of oxygen on asslmilatory and dissimilatory activity 

of . Behaviour of certain organic acids. Lundin .. ul09 

invertase. See under Invertase. 
maltase. See under Maltese. 

Manufacture of : 

(P) Corby and others BG9 

(P) Heunoberg B147 

(P) Jensen b20* 

(P) Kohman and others B69 

(P) Poliak 1)087 

(P) Wohl, and Fleischmann Co. . . u70* 

Manufacture of alcohol and . (P) Klein B273 

Manufacture of food products from . (P) Pink, and 

Continental Industrie Verwertung b230* 

Manufacture of pressed , (P) Klein B650 

Manufacture of from raw potatoes. (P) Peter . . B29 

New type of change of aoetaldehyde by fermenting . Neu- 

berg and Relnfurth B101 


Yeast — continued. 

nucleic acid. See under Nucleic add. 


Preliminary treatment of molasses for use In manufacture of 

. (P) Hamburger and Kaesz b844 

Preparation of an antl-diabetlc hormone from . Hutchinson 

and others Bl97 

Preparat ion for cultivating . Poliak . . . . . . b273 

Preparation of stable liquid autolyBcd . (p) Aliyn and 

Vitamin Food Co. ’ B 487 

Production of a concentrated fodder, having a high content of 

vitamins and enzymes, from . (I‘) Bayer uod Co. . . b651 

E roteln as antigen. Liiers and Ottensooser B843 

Leduction of cyclohexane derivatives by . Aka mats u . . b28 

resistant to free sulphurous acid. Osterwalder B048 

Rdle of co-zymnse of in fermentation. Von Euler and 

Myrb&ck n958 

solutions ; Clarification of with normal lead acetate. 

Reynolds H049 

stimulant ; Manufacture of for bread raAklng. (P) 

Takamlne, jun., and others B489 

Vitamin solution from . (P) Harris nll2 

Yeasts ; Dissemination of In vineyards by insects. Sergent 

and Rougcblef n307 

Formation of pyruvic acid and alcoiiol from calcium lactate by 

. Kayser . . n725 

Wine . Kayser and Delaval . . . . . . . . . . b762 

Yohimb6 bark ; Alkaloids of . Duckworth and Luy . . . . B091 

Yohlmbic acid ; Esterification of . Field nl50 

Y r ohimbinc. Field BJ50 

-papaverine tartrate ; Preparation of . (I’) Fleischer and 

Hlrsch-Tabor B314 

Preparation of double salts of inethylhydrastimide nnd . 

(P) Fleischer and Hirseh- Tabor . . . . B314 

Young memorial lecture. Production of different grades of gas. 

Parker 1)850 

Yttrium ; Separation of from other elements of gadollnite. 

Rolls and others . . . . . . . . . . n979 

Yuccacew ; Preparation of fibres from . (P) them, Fabr. 

Orieshelm-Elektron D415 


z 


- and Its acid and basic 


Zeln ; Relation between composition of 
properties. Colin and others . 

Zeolites ; Chemical exchange, reactions of . Frankfurter and 

Jensen 

Manufacture of . (P) Hughes nnd others 

Regenerating spent which have been used for softening 

water (P) Krlcgshohn, and Permutlt Co 

Zinc ; Accuracy of potentiometrle titration of with ferroeyanide. 

Kolthoff and Verzyl 

Activities of cadmium, tin, lead, bismuth, and In their 

binary liquid mixtures. Taylor 
alloys. (P) De Golyer 

alloys containing copper or nickel ; Improving the surface of 

‘articles constructed of . (P) Fertigguss Ges 

alloys ; Determination of magnesium in . Fot kenheuer 

and Konarsky 

nnd its alloys with mercury; Corrosion resistance of electro- 
plated coatings of . Wcrnlund . . . . . . . . bGGO 

-aluminium alloys. Tana be B872 

-aluminium alloys containing cadmium ; Mechanical proj>ortles 

of . Budgen 273T, b791 

-aluminium alloys ; Properties of . Bauer and Tfcidcnhain B035 

-aluminium alloys ; Shrinkage of . Bauer and Heidenhain 

-aluminium-cadmium alloys. Budgen 

-amalgam ; Use of liquid in volumetric analysis. Somcya 

-antimony-lead alloys. (P) Doeblin 

-bearing materials; Preventing formation of “ tutty ” during 

smelting of in the blast furnace. (P) Gelsenklrchcncr 

Bergwerks-A.-G.. Abt. Schalke 

blende; Desulphurising- . (P) A.-G. fiir Bergbau, Blei- und 

Zinkfabr. zu Stolbcrg bC79 

-cadmium alloys ; Vapour pressure of . Egerton und 

Kaleigh . . 

-coatca metal. (P) Crapo, aud Indiana Steel and Wire Co, 
coats plated on iron nnd steel ; Intermittent immersion 

test as an aid In evaluation of . Farnsworth aud 

Hocker 

Condensing chambers for elect rothermlc production of . 

(P) Juretzka, nnd Elektrothenniscbe Metallgcs. 

Contamination of beverages and other foods by . Gale 

and Badger 

Converting zinc powder into fluid — — . (P) Borglund . . 

-copper alloys which expand on solidification. lokibe . . 

-copper ores ; Treatment of — — . (P) Greenawalt .. 

Corrosion of in sea-water. Bcngongh and May . , 

Detection of by means of pyridine. Kolthoff and Hamer 

Determination ol in ores by titration. Beyne 

Determination of in wino. Seller 

Diffusion and solution of in copper. Bauer and 

Piwowarsky . . 

Distillation of * . (P) Koppcrs, and Koppers Develop- 
ment Corp B475 

Distillation of from complex zinc-lead-silver ores. O'HarTa 

and Wheeler . • B380 

Effect of reduced pressure on rate of corrosion of amalgamated 

In add and In alkali solutions. Greene and Watts nioio 

P 


B901 


B062 

B133 


B351 

B230 


B137 

Bf>23 


B038 

D791 


B520 

B873 

B008 

B388 


B793 


B99 

B752 


B471 

B301 

B273 

B878 

B297 

B950 

B833 

B968 

bioio 

B480 

B59 
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Zinc — continued. 

Elect rode position of from amtnoniacal carbonate solution. 

(.'amp bell 

Electrolytic from complex oreB. Tulnton and Leyson 

Electrolytic precipitation of from alkaline solutions and 

its application to rapid separation of zinc from other 
metals. Breiaeh 

Electrolytic recovery of : 

(l*) Electrolytic Zinc Co. of Australasia 
Kngelliardt 

-electroplated articles. (P) Haas, jun., and Roessler and 
Hasslacher Chemical Co. 

Electrothermic production of . (P) Tharaldseu n262, 

Extraction of . (P) Johansson ami others 

notation concentrate; Itoast.ing furnace for . Fulton 

and Head .. .. .. 1)1016 

furnaces; Muffle for . (P) Metallwerke Uuterweser A.-O. 1)340 

furnaces; Operation of . (P) Hoppers, and Hoppers 

Development ( 'orp. . . . . . . . . 1)562* 

Hydrogen overvoltage of . Wcstrip . . . . . . 1)8. '57 

Importance of in nutrition of animals. Bertrand and 

Benzon . . . . . . . . . . . . . . 1)572 

-lead-cadmium system. Cook .. .. .. .. b.337 

-lead sulphide ores, mattes, and the like ; Treatment of . 

(P) Ashcroft .. .. .. .. .. 1)262, B637 

Manufacture of . (P) Dunford and Elliott (Sheffield), 

Etd., and Pehrson .. .. .. .. .. .. 1)001 

Method of electrolysis for recovery of — — from its ores. 

(P) Tainton . . . . . . . . . . . . B5G2 

Microchemical detection of as double pyridine com- 
pounds. Koltholf and Hamer .. .. .. .. P969 

Micro-electrolytic determination of silver and . Neu- 

mann-Spaliart . . . . . . . . it 9 6 9 

ores ; Assay of . Use of powdered magnesium for re- 
moving copper and lead. Ardagh ami Bongard . . .. 1)386 

ores containing cadmium ; Analysis of . Me i gen and 

Scharschmidt . . . . . . . . . . . . u*377 

ores ; Determination of cadmium in . Barrs 77 t, 1)520 

ores ; Effect, of oxygen-enriched air in roasting -. O’ Hurra 

and others B385 

ores ; HydrometuliurgicaJ treatment of . (P) Elton i 

and others . . . . nlOO 

ores and metallurgical products ; Treatment of . (P) j 

Electrolytic Zinc Co. of Australasia .. .. .. 1)670 

ores ; Preparation of pure zinc sulphate solutions from . i 

(P) Lnist and others .. .. .. .. .. Ml 38 > 

ores; Reduction of . (P) Schnabel .. .. .. 1)014 j 

plating on copper. (I*) Schlotter .. .. .. .. it.301. i 

powder; Apparatus for producing . (P) Wennergron 

and others .. .. .. .. .. .. .. B050 ! 

powder or dust ; Production of . (P) Newell and others 1)638 i 

powder ; Heating elements for electric rotating i> distance i 

furnaces for treating . (P) Finspongs Metallvcrks 

Aktiebolag .. .. .. .. .. .. 1)752 i 

Preparation of chemically pure . Droscher .. .. 1)178 

Preparation of by electrolysis of sulphate solutions. j 

Fedotielf and Stender .. .. .. .. nl8 I 

Production of in reverberatory furnaces. (P) Melmer b 18 1 | 

Quantitative separation of very small quantities of copper, i 

nickel, cobalt, and from a complex mixture. 

Bertrand and Mokragnatz . . . . . . 1)79 . 

Recovery of . (P) Hoppers, and Hoppers Development I 

(orp. .. .. .. .. .. .. .. j)502* 

Recovery of in finely divided form. (P) .Schmidt, 

and international Precipitation Co. .. .. .. 1)1018 

Recovery of — — from ores. (Pi Roitzhelm .. .. .. n079 

Recovery of from ores by electrolysis. Palmier ami 

Wejnurth . . . . . . . . . . . . . . ul7S ; 

Recovery of — - in the separation of copper from copper- 

zinc alloys. (P) Andreas .. .. .. .. .. U950 

reduction ; Ctilisation of waste gases from electrothermic 

process of . (P) J uretzka, and Elektrothcrm. 

Metallgos 1)793 J 

Relative corrosion of lead and in solutions of inorganic 

salts. Friend and Tidmus .. .. .. 1)337 

Removal of — — from zinciferous materials by blast roasting. 

(P) .1 uretzka. and Klektrothermisehe Metallgos. .. 1)752 j 

retorts ; Mechanism of reduction in . Bodensteln and , 

Windclbaud . . . , . . . . . . . 1)677 

-rich alloys, especially lor die- and chill-eastings. (P) 

Fertigguss (Jos. .. .. t .. 1)561 

Separation of cadmium from — Chalwpny and Brclsch 1)580 

Separation of from iron and aluminium. Ardagh and 

Bongard . . B404 j 

Separation of iron, copper, nickel, arsenic, and by pre- 

cipitation with caleium carbonate |md hydroxide. 

Schoppcr .. .. .. .. .. b178 

smelters; Reheating kiln for — . (P) Sehonacrts .. B038 


PAQR 


B834 

1)386 


B695 

1)070 

B630 

B837 

B752 

B600 


Zinc — continued. 

smelting ; Manufacture of retorts for . (P) Ruck and 

Lehano 

sulphide ores ; Treatment of : 

(P) Pctorsson and Field 

| (P) Taylor and others 

-tin-copper alloys. Tammann and Hansen 

Titration of by ferrocyanides of different metals. 

Koltholf and Vcrzyl . . 

Treating materials containing lead and . (P) Berglund 

j Treatment of oxidised ores or other oxidised compounds of 

copper and . (P) Edwards and Durant .. 

I Use of molybdenum as Indicator in volumetric deter oil nation 
of . Fernandes 

j Utility of potentloinctrio titration of with ferrocyanide. 

j Vcrzyl and Koltholf .. 

Vacuum refining of — — . (P) Wetzel .. 

I vapour produced by electrothermal processes ; Condensation 
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1,473,119 
1,478,122 
1,473,192 
1,473,208 

1.473.217 

1.473.218 

1.473.219 


( 1,473.641 
1,473,665 
1,473,685 : 

1,473,722 

1,473.723 

1 1,473.734 

1,473,750 
1,473,784 
1,473.806 
1.473,818 

1,473.825 

1,473.826 

I I 473,831 
1,473,879 
1,473,887 

1,473.899 
1,473,901 

1.474,012 
1,474,029 
1,474,035 
1,474,062 
1,474,063 
1,474,120 

1,474,129 
1.474,135 

1,474,130 
1,474.147 
1. 474,157 

1,474,357 
1,474,381 
1 1,474,395 

1,474,433 
1,474,475 
1,474,470 

1,474.479 
1,474,502 
1,474,503 
[ 1,474,507 
1,474,559 
1,474,500 
1,474.567 1 

1,474,574 
1,474,587 
1,474.016 
1,474,620 
1,474.629 

1,474,047 

1.474,070 
1,474,674 
1,474,740 

1,474,750 
1,474,706 
1,474.772 1 

1,474,830 | 

1,474.831 I 

1,474.843 

1,474,899 

1,474,928 
1.474,933 
1,474,940 < 

1,474,982 
1,474,983 


1,475,000 

80 

1,476,028 

47 

1.475.155 

1.475.156 

56 

56 

1,475,157 

56 

1,476,168 

50 

1,475,215 

70 

1,475,243 

41 

1*475,244 

42 


8 1,475,563 

3 1,475,574 

> 1,475,580 

l 1,475.638 

L 1,475,003 

5 1,475,739 

: 1.475,702 

1,475,804 
' 1,475,843 

1,475,881 

1.475.001 

1,475,938 
1,475,942 
1,475.959 
1,475.073 
1,4 75.0 ;.J 
1,475,99.. 

1.470.001 

1.470,091 
1.476,100 
1,470 152 
1,470,153 

1,470,219 
1,470,233 
1.470,235 

1.476.242 

1.470.243 
1,476,251 

1.470.283 

1.470.284 
1,476,292 
1,476.303 

1 .470.330 

1.470.331 

1,470,374 1 

1.470.431 

1 .476.432 

1.470.523 

1 .470.524 
1,470,530 1 

1.470,637 

1,470.045 
1,470,085 1 

1.476.705 1 

1,476,714 1 

1.470,744 1 

1,470,873 1 

1,470,890 
1,470,934 2 

1.477,014 

| 1 477,041 1 

1,477,047 2' 

1,477,058 V 

1,477,070 h 

1,477,080 1 

1.477.087 li 

1.477.088 11 

1,477,099 11 

1,477,103 I! 

1,477,107 l: 

1,477,113 2( 

1,477,127 * 

1,477,130 ( 

1,477.132 11 

1,477,153 U 

1,477.321 1( 

1.477,328 C 

1,477,348 K 

1,477,872 IS 

1,477,870 IE 

1,477,884 10 


7 1,477,803 I 

7 1,477.804 

L 1,477,805 

i 1,477,810 

! 1,477,821 

! 1,477,823 

1,477,829 
1,477.837 
1,477,860 
1.477.870 
1,477,922 

1,477,938 
1,477,951 
1,477,955 

1.477.904 

1.477.905 
1,477,080 
1,478,015 
1,478,017 

1,478,027 
1,478.036 
1.478,039 

1,478.001 

( 1,478,062 

1.478,088 
1,478,102 

1,478.104 

1,478,105 

1,478,106 
1,478.137 
1.478,180 
1,478,180 
1,478,203 
1,478,206 
1,478,215 
1,478,237 
1,478,247 
1,478,295 1 

1,478,337 

1,478,340 1 

1,478.341 1 

1,478,347 1 

1,478,300 1 

1 ,478,307 1 

1,478.375 1 

1,478,410 1 

1,478,413 l 

1,478,418 l 

1.478,429 1 

1,478,438 1 

1,478,439 1 

1,478.444 1 

1,478,463 2 

1,478,498 2 

1,478,520 2 

1,478,543 2< 

1 ,478,549 2 

1,478,550 2 

1,478,550 1< 

1,478,570 1< 

1,478 588 2: 

1,478,014 2 

1,478,031 li 

1,478,000 11 

1,478,090 2: 

1,478,097 11 

1,478,708 If 

1,478,714 If 

1,478,730 25 

1,478,738 If 

1,478,750 If 

1,478,790 If 


3 1,479,133 

1 1,479,143 

I 1,479,145 

> 1,479,172 

i 1,479,173 

» 1,479,270 

: 1,479,271 

l 1,479,293 

i 1,470.327 

1,479,330 
1.479,347 

1,479,308 
1,470,387 
1,479,394 

1.479.418 

1.479.419 
1,479,507 
1,479,511 

1.479.540 

1.479.541 

1.479.542 
1 ,479,582 
1,479,053 
1,479,662 
1,479,695 
1,479.731 
1,479,747 
1,479,757 
1,479,77(1 
1,479.785 
1,479,790 
1,479,822 

1,479,827 
1,479,833 

1,470,848 
1,479,851 

1.479 852 

1,470,859 

1,479,874 } 

1,479,039 

1,479,055 i 

1 ,479,982 1 

1.479.997 1 

1.479.998 1 

1,4.80,016 i! 

1,480.045 ‘2 

1.480.059 1 

1.480.060 1 

1.480 064 2 

1,480,091 2 

1,480,110 1 

1,480,148 2 

1,480,152 2 

1,480,106 2 

1,480,183 3 

1,480 212 1 

1 ,480 230 1 i 

1,480,251 2! 

1,480,267 II 

1,480,271 11 

1,480,289 2 

1,480,291 3! 

1,480 301 3 

1,480,317 3( 

1,480,319 31 

1,480,301 31 

1,480,308 21 

1,480,372 21 

1,480,376 1C 

1,480,379 If 

1,4.80,382 If 

1,480,399 2C 

1,480,439 li 

1,480 403 1C 

1,480,473 18 


9 1,480,870 

3 1,480,884 

i 1,480,888 

) 1,480,911 

i 1,480,928 

* 1,480,969 

) 1,480,973 

) 1,481,003 

> 1 , 481,012 

> 1,481,031 

' 1,481,039 

1 1,481,040 

1,481,088 

1.48IJ06 

1.481.107 
1,481,140 

1.481.107 
1,481,210 
1,481.221 
1,481,241 
1,481,320 

1,481,357 

1.481.373 

1.481.374 

1,481 399 

1,481,410 
1,481,422 

1,481,420 

3.481.427 

1.481.428 
1,481.482 

1,481,027 

1,481,048 

1,481,071 : 

1,481,078 1 

1,481,097 

1,481,723 2 

1,481,747 li 

1,481.701 2 

1,481,770 3 

1,481,782 2 

1,481,828 3 

1,481,845 3 

1,481,849 3 

1,481,873 2 

1.481,893 2; 

1,481,907 3 

1,481,924 21 

1,481.931 3! 

1,481 942 21 

1,481,047 21 

1.481,957 2.' 

1,481,970 2.’ 

1.482,012 25 

1,482,076 2f 

1.482.087 3 f 

1.482.088 2* 

1.482,091 3E 

1,482,143 48 

1,482,227 28 

1,4«2,229 28 

1.482,245 27 

1,482 270 30 

1,482,300 35 

1,482,317 35 

1,482,322 °4 

1.482,327 25 

1.482,330 34 

1.482,340 34 

1.482.342 24 

1.482.343 35 

1,482 357 30 

1,482,358 30 

1,482,360 28i 

1.482,367 33, 

1.482,380 411 


0 1,482,389 

4 1,482,408 

2 1,482 414 

1 1,482.410 

8 1,482,418 

1 1,482,438 

1 1,482,455 

D 1.482,479 

9 1,482,480 

2 1,482,483 

> 1,482,514 

l 1,482,549 

) 1,482,553 

1,482,585 
! 1,482,001 

1.482.011 

1.482.012 

1.482.013 

1.482.014 
1,482,615 
1,4H2,016 
1,482,020 
1,482,077 
1,482,684 
1,482,717 
1,482,740 

1.482.792 

1.482.793 
1,482,795 
1,482,804 
1,482,812 
1,482,825 
1,482,887 

1,482,899 

1,482,929 
1,482,933 

1 ,482,939 

1,483,056 
1,483,000 
1,483,084 
1,483,087 
1,483,111 
1,483,152 
1,483,155 

1,483,100 J 
1,483,187 2 

1,483,194 4 

1,483,197 4 

1,483,217 4. 

1,483,221 3( 

1,483,229 3] 

1,483,233 41 

I 3,483,241 3(] 

1,483,250 29 

1,483,203 41 

1,483,270 34 

1,483,298 so 
1,483,327 84 

1,483,348 30 

1,483,308 43 

1.483.411 42i 

1.483.412 42i 

1.483.413 421 

1.483.414 421 

1.483.415 41; 

1,483,424 32: 

1,483,447 41' 

1,403,401 29. 
1,483,403 331 

1.483.408 f,n 

1.483.409 514 

1.483.507 42‘t 

1,483,519 41C 

1,483,540 486 

1,483,554 374 

1.483.507 407 

J ,483,587 434 

1,483,027 420 

1,483,030 415 

1,483,722 301 

1,483,738 291 

1,483,742 302 

1,483,757 322 

1,483,700 340 

1.483.797 201 

1.483.798 289 

1,483,835 410 

1,483,852 420 

1,483,850 436 

1,483,858 311 

1,483,875 336 

1,483,929 822 
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1.483.932 

1.483.933 
1,483,990 
1,483,999 

1 ,484,002 
1,484,004 
1,484,014 
1,484,018 

1,484,029 
1,484,038 

1,484,078 
1,484,088 

1,484,091 

1,484,110 

1.484.117 

1.484.118 

1,484,107 

1,484,190 
1,484,225 

1.484.249 
1,484,254 

1.484.250 

1.484.257 

1.484.258 

1,484,200 
1,484,340 
1,484,445 
1,484,405 

1,484,513 

1,484.587 

1,484,612 
1,484,653 

1.484.070 
1,484,718 

1.484.733 

1.484.734 

1.484,745 

1.484.780 

1.484.781 

1.484.782 

1.484.783 

1.484.784 
1,484,818 
1,484,820 
1,484,922 
1,484,932 
1,484,958 

1,485,003 
1,485,01 OR 

1.485,021 

1,485 025 

1,485 070 

1.485.071 

1.485.072 

1 ,485 083 

1,485 118 

1,485 158 
1,485,177 
1,485,235 

1.485.333 

1.485.334 

1.485.377 

1.485.378 

1.485.379 

1.485.380 
1,485,400 

1,485,430 
1,485.451 

1,485 401 

1,485 473 

1,485,475 
1,485,488 

1 ,485,502 

1.485.505 

1,485,507 

1,485,540 

1.485.505 

1,485,035 

1,485,673 
1,485,696 

1.485.097 

1.485.098 

1.485.099 

1.485.700 

1.485.701 

1.485.702 
1,485,700 

1,485,745 

1,485.757 
1,43'. 790 
1,485,794 
1 485,814 

1,485,810 

1,485 844 I 

1,485,909 j 
1,485,926 ; 

1.485 940 1 

1.486 002 i 


1,480,077 

1,480,091 
1, 180,097 

1,480,137 
1,486,141 
1 480,214 

1,480 243 

1,480 245 

1,486,250 

1,480,205 
1,480,292 

1,480 297 

1,480,353 

1,480 358 

1,480,359 
1,486,370 
1 480.373 

1,486.387 

1,480,408 

1,486,473 
1,486.521 

1,480 540 

1,480 551 
1,480,592 

1,480,613 
1,480,018 

1.480,035 

1.486.040 
1,486,047 
1,480,720 

1,486,757 
1,480,781 

1,480 794 

1,480 799 
1,480,955 
1,480,901 
1,480,990 

1,487,020 

1.487.040 
1,487,071 

1,487.111 

1.487.124 

1.487.125 
1,487.132 

1,487 133 

1.487.134 

1.487.135 
1,487,130 
1,487,145 
1,487,174 

1,487,182 

1,487.205 

1,487.240 
1,487.275 
1,487,285 
1,487,438 
1,487,449 

1,487 450 
1,487,521 

1,487.541 

1,487,554 

1 .187,0 47 
1,487,704 

1,487,708 

1,487,800 
1,487,842 

I 1,487,845 

1,487,840 
1,487,809 
1,487,880 
1,487,893 
1,488,002 
1,488,009 
1,488,047 
1,488,055 

1,488,079 

* 1,488,101 
1,488,216 
1,488,239 
1,488,248 
1,488,278 

1,488,281 
1,488,294 
1,488,311 i 

1.438.324 

1.488.325 
1,488,355 ! 

1,488,380 : 

1,488,411 ! 

1,488,422 

1,488,480 < 

1,4C8,481 
1,488,553 
1,488,571 £ 

1,488,005 i 

1,488,008 < 

1,488,730 £ 

1,488,745 4 


1,488,787 

1,488,815 

1.488.829 

1.488.830 
1,488,844 

1,488,802 

1,488,800 
1,488,805 

1,488,910 

1.488.914 

1.488.915 
1,488,953 

1,488,904 
1,489 008 
1,489,009 

1,489,021 
1,489,023 

1,489,020 

1,489,053 

1.489.099 

1,489,118 

1,489,121 
1,489,144 

1.489.100 

1,489,181 

1,480,183 
1.489,213 
1,489,225 

1,489,240 

1,489,243 
1,489,247 

1,489,315 
1,489,328 
1 ,489,330 
1,489,340 
1,489,347 

1,489,354 

1.189.360 

1.489.361 

1.489.362 

1,489,878 
1,489,381) 
1,489,395 

1.489.417 

1.489.418 
1,489,420 
1,489,429 

1,489,497 

1 ,489,525 
1,489,540 

1,489,554 

1,489,084 
1,489,707 

| 1,480,741 
1,489,744 

1,489,703 

1.489.786 

1.489.787 
1,480,790 
1,489,814 

1,489,830 

1,489,810 
1,489,877 

1,489,905 

1,489,915 
1,489,940 
1,490,012 

1.400.020 

1.490.021 
1,490,055 

1,490,073 

1.490.207 

1.490.208 
1,490,213 
1,490,309 

1,490,325 
1,490,330 

1,400,354 

1.490.357 

1.490.358 

1,490,372 
1,490,390 

1,490,433 
1,490,403 

1,490,409 I 

1,490,409 l 
1,490,520 J 
1,490,523 I 
1,490,530 i 

1,490,542 I 
1,490.540 

1,400,588 4 

1,490,027 ( 

1,490,046 4 

1,400,690 I 

1,490,703 I 
1,490,728 £ 

1,490,732 1 


1,490,736 

1.400,743 

1,490,753 

1,400,769 

1,490,774 

1,490,826 

1,490,840 

1,490,802 

1,490,945 

1.490.076 

1,491,021 

1,491,020 

1,491,036 

1.491.076 

1.491.110 

1.491.111 
1,491,131 

1,491,100 
1,401,224 

1,491,228 
1,401,237 

1,491,250 
1,491,265 
1,401,275 
1,491,277 

1.401.290 

1.491.290 
1,401,313 

1.491.380 

1.491.381 
1,401,390 
1,491,392 
1,491,405 

1.491.480 

1,491,498 
1,401,510 
1,491,518 
1,491.501 

1,491,507 

1,491.588 

! 1,491,052 

1 1 ,491 053 

1.491,072 
1,491,740 

1,491,770 
1,491,794 

1,491,803 
1,401,913 

1,491,910 
1,491,929 
1,491,944 
1,491,900 
1,491,908 
! 1,492,016 

1,492,027 
1,492,034 
1,492,051 

1,492,054 

1,492,063 

1,492,080 
1,492.087 
1,492,094 
1,492.110 

1.492.121 , 

1.492.122 i 

1,492,155 ; 

1,492,165 I 

1,492,168 I 

1,492,184 I 

1.492.102 i 

1.402.103 J 

1.492.104 » 

1,402,241 t 

1,492.273 1 

1.402.282 l 

1.402.283 £ 

1 ,492,280 f 

1.402,302 f 

1 ,492,305 £ 

1,402,307 ( 

1,492,301 £ 

1,402,412 t 

1,492,470 £ 

1 ,492,488 £ 

1,492,480 £ 

1.402.497 £ 

1.492.498 5 

1,402,502 £ 

1,402,507 £ 

1,492.578 0 

1,492,030 4 

1 ,402,656 6 

1,492 001 fl 

1,492,664 0 

1,492,605 0 

1,492,685 0 

1.492.712 5 

1.492.713 5 


1,492,717. 

1,492,718 

1,402,810 

1,492.818 

1,402,860 

1,402,871 

1.492,004 

1 492,020 

1,402,921 

1,402.964 

1,492.969 

1,492,973 

1 ,492,907 

1 ,403,000 

1,493,012 

1,493,039 

1,493,062 

1 ,403,090 

1,403,100 

1,403,111 

1,493,126 

1.493.182 

1.493.183 

1,493,191 

1,493,205 

1,493,200 

1.493.207 

1.493.208 

1.493.209 

1.403.210 
1,403.297 
1,403,320 
1,493,347 

1,493.388 

1.403.454 

1.403.455 
1,493,458 

1,493,525 
1,493.545 

1,493.554 
1,403,604 
1,403,577 
1,493,570 
1,493,611 
1,493,023 
1,403.607 

1,493 008 
1,493,705 

1,493,708 
1,493,731 
1,493,748 
1,403.766 

1.493.757 

1.493.758 
1,493,778 
1,103,798 
1,493,847 
1,493,874 1 
1 .493,880 

1 ,493,930 
1,493,045 
1 .493.007 

1.493.992 

1 .493.993 

1.493.090 
1,494,011 
1,494,029 

1,104.031 i 

1 ,404,059 I 

1,401,071 ! 

1,494,085 I 

4.491.090 ! 

1,494,092 ! 

1,494,096 ! 

1,494,125 £ 

1,494,127 £ 

1,494,130 £ 

1,404,191 ■ 

1,404,218 ( 

1,494,254 £ 

1,494.375 ( 

1,494,303 : 

1,494 400 1 

1,494,426 i 

1.494.434 ( 

1.494.435 f 

1,494,430 l 

1,494,409 £ 

1.494.470 £ 

1.494.471 f 

1.494.472 £ 

1.494.473 £ 

1.494.474 

1.494.475 £ 

1.494.476 £ 

1,494,479 e 

1,404,535 C 

1,494,636 7 


1,494,613 

1,494,674 

1.494.077 

1,494,008 

1,494,735 

1,494,810 

1.494,830 

. 1,494,835 

1,494.841 

1,494,879 
1,494,943 
1,494,989 

1,495,005 
1 ,495,034 
1 ,495,075 

1.405.077 
1,495,004 
1,495,106 

1,405,138 
1,405,151 
1,495,187 

1.405.243 

1.495.244 
1,495,270 
1 ,405,308 
1,495,314 
1,495,350 

1,495,303 

1,495,410 
1,495.401 
1,405,408 
1,495,501 
1,405,504 

1 ,495,525 
1,195,538 

1.495, 543 
1,495,551 

1 ,405,555 

1,496,503 
1,495,568 
1,495,573 
1,495,580 
1,495.014 

1 1,495.023 

1,405.624 
1,495,632 
1,405,655 
1,495,681 
1,405,765 

1,495,770 
1,495,813 
1,495,891 

1,405,803 
! 1,495,901 
1,405.972 
1,496,004 

1,496,036 

1.496.053 

1.490.054 

1,496,001 

1.496.064 

1.496.065 

1.406.084 

1.490.085 
1,406,152 
1,496,198 

1.496.229 

1.496.230 

1.406.231 

1.496.232 
1 ,496,257 

1,496,200 
1.490,204 
1.400,208 
1,496,269 
1,496,293 
1,496,299 

1,496,359 
1,496.370 

1,490,372 
1.406,302 

1,496,410 

1,496,431 
1,496,430 
1,490,440 
1,406,457 
1,400,467 

1.406.526 

1.406.527 

1.496.528 

1.406.605 

1.496.606 

1.496.607 
1,496,609 
1,496,641 
1,406.640 

1,496,675 
1,406,742 C 


1,496,757 

1.490,778 

1,406,780 

1,490,702 

1,496,810 
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401,420 

977 

391,074 

81 1 

393, 1 35 

749 

394,730 

849 

390,213 

787 

397,385 

850 

398.921 

902 

401,421 

977 

391 ,075 

702 

393.159 

082 

394.794 

825 

390,215 

801 

397.405 

<119 

399,003 

919 

401,422 

977 

391,098 

700 

393,242 

004 

394,795 

809 
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List of Journals Abstracted, with Abbreviations Used, 
and Addresses of Publishers and Prices. 


Journal. 


Agricultural Journal of India . . 
Agricultural Research Institute, 
Pusa, Reports and Bulletins 
Allgemeine Zeitschrift fur Bier- 
braueroi und Malzfabrikation 
American Journal of Pharmacy. . 
American Journal of Science 
An ales de la Asociaeion Quimica 
Argentina 

Annies de la Sociedad Espanola 
de Fisica y Quimica 
Analyst 

Annalen der Chomie 
Anna Ion der Physik 
Aimales de Chimie 

Aiuuiles do Chimie Analytique . . 
An miles des Falsifications 
Aimales de 1’ Institute Pasteur . . 
Aimales de Physique 

Aimales do la Science Agron- 
omique Fram;aise et Ktrungere 
Annuli <li Chimiea Applicuta 
Annuli della R. Sta/.ione t'himieo 
Agraria Sperimentalo di Roma 
Apothekor-Zeitnng 
Archief voor do Suikcriridustrio . . 
Arcliiv fur Experi men telle Patho- 
logic und PharmakoJogic 
Arcliiv der Pharmuzie 
Archives des Sciences Physiques 
et Nat ore lies 

Archivio di Fnrmueologia speri 
men t ale o ixienzo ail ini 
Atti della Houle Aceademia 
.Vazionale dei Lineei, Roma 
He ri elite der Deutschen Chem- 
ischen Gesellschaft 
Heri< -life der Deutsclion Pharma - 
zeut ischen Cesellsehuft 
Be ri elite des Ohara Institute fur 
hmdwirtsclmftlieho Forseh- 

imgen 

Biedermann's Zeutralblatt fur 
Agrikulturchemie 
Hiochemieul Journal 
Biocliemisciie Zeitschrift . . 

Holletino Chimieo-Farmaeeutieo 
Brennst off • Chomie 
Browers’ Journal. . 

British Journal of Photography. . 
Bulet in ul Sociotatei de Cliimio 
din Romania 

Bulletin de l’Academie Royale do 
Belgique, Clause des Sciences 
Bulletin de P Association dos 
Chimistes do Sucre rio et de 
Distil lerie 

Bulletin of the Bureau of Bio- 
Technology 


Abbreviation. 


Agric. J. India 

Rep. (Bull.) Agric. Res. 

Inst. Pusa 
AJJgom. Z. Bierbrau. 

Amer. J. Pharm. 

Amer. J. Sei. 

Anal. Asoe. Quim. Argen- 
tina 

Anal. Fis. Quim. 

Analyst . . 

Annalen 
Ann. Physik 
Ann. Ch im. 

Ann. Chim. Analyt. 

Ann. Falsif. 

Ann. Inst. Pasteur 
Aim. Physique 

Aim. Sei. Agrou, 

Annali Chim. Appl. 

Ann. R. Stnz. Chim. 

Agrar. Sperim. Roma 
Apoth.-Ztg. 

A roll. Suikerind. 

Arch, e.vpt. Path. Pharm. 

A rolu Pharm. 

Arch. Sei. phvs. nut. 

Arch. Farm, sperim. 

Atti R. Aeead. Lineei 
Roma 

Bor 

Ber. deuts. Pharm. Cos. 

Ber. Ohara Inst, landvv. 
Forseh. 

Biod . Zentr. 

Bioehem. J. 

Bioohcm Z. 

Boll. Chim. farm. 
BrennstolT-Chem. 

Browers’ J. 

Brit. J. Pliot. . . . . 

Bui. Soc. Cliim. Romania 

Bull. Acad. rov. Belg., 
Cl. Sei. 

Bull. Assoc. Chim. Suer. 


Bull. Bureau Bio-Teehnol. 


i 


Address or Publisher and Price.* 


W. Thacker and Co., 2, Creed Lane, London. 2s. 

Supt. Govt. Printing, Calcutta. Price varies. 

Miehaelerstrasse 25, Vienna NVTII/l. si per annum. 

145, North Tenth Street, Philadelpliia, Pa., ILS.A. 50 cents. 
New Haven, Conn., U.S. A. 50 cents. 

Av. de Mayo, 1157, Buenos Aires. 00 o. 

D. M. T. Gil Gurcin, Corrode ra Baja do San .Pablo, 50, 
Madrid. 20 pesetas per annum. 

VY T . Heffer and Sons, Ltd., 4, Pel tv Cury, Cambridge. 3s. 
Vorlag Chernie, Leipzig, Germany. $1.00 per vol. 

J. A. Barth, Leipzig. R.M. 20 per vol. 

Masson et Cio., 120, Boulevard St. Germain, Paris, Vie. 
45 ft*, per annum. 

M. Crinon, 20, Boulevard Richard -Lenoir, Paris, lie. 2 fr. 

M. Filaudeau, 42 bis, Rue de Bourgogne, Paris, Vile. 4 fr. 
Masson et Cie, 120, Boulevard St. Germain, Paris, he. 5 fr. 
Masson et Cie, 120, Boulevard St. Germain, Paris, Vie. 45 fr. 
per annum. 

Librairio Berger- Lev mult, 130, Boulevard St. Germain, Paris, 
he. 5.25 fr. 

Via Quattro Novembre, 154, Rome. (1). L. 15. 

R. Stazione Cliimieo- Agraria Speriinentale di Roma, Rome. 

Levetzoivstmsse 10b, Berlin, NAV, 87. 

Suikersyndieaat te Soerabaja. Netherlands E. Indies. 

Wring von F. C. W. Vogel, Leipzig. 20s. lid. per vol. 

Wring Chernie, Berlin, Germany. $4 per annum. 

Rue de Vieux-College, 4, Geneva, Switzerland. 0 fr. 

V ia Dcpretis, 02, Rome. Lire 4. 

Tipografia della R. Aceademia Nazionale dei Lineei, Romo. 
Lire 108 per annum. 

Wring Chernie, Leipzig, Germany. 815 per annum. 
Incorporated with Arcliiv der Pharmuzie. 

Wring der Ohara Sehonokai, Kurasehiki Pro v in/ Okayama. 
Price varies. 

O. Leiner, Konigstrasse 20b, Leipzig, Germany. M. 21 per 
annum.* 

Cambridge University Press, Fetter Lane, London, E.C. 15s. 
Wring von J. Springer, Berlin, \V. 0, Lin kstrasse 23-24. 

Via Cappuceio, 10, Milan, Italy. L. 1.80. 

VerJag W. Girardet, Essen. G.M. 1.5. 

L. M. Rood, Eusteheap Buildings, Easteheap, London, 

E.C. 3. 3s. 

24, Wellington Street, London, W.C. 2. 3d. 

Boulevard Carol, 10, Buoarest. 

M. Lambert, in, Rue Coudenberg, 58-02, Brussels. 

150, Boulevard Magenta, Paris, lOe. 4 fr. 


Murphy and Son, Ltd., Sheen Lane, Mortlake, London, S.W. 14. 
7s. Od. per annum. • 


* The price for single copies is given where these are sold separately. In other cases it is only possible to bay the Journals in question in 

complete volumes. 
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Journal. Abbreviation. 


Bulletin do la Federation des Bull. Fed. Ind. eliim. 

Industries Chimiquoa do Bel- Belg. 

Bulletin of the Forost Experiment Bull. Forest Exp. Stat. 

Station, Moguro, Tokyo Mcguro 

Bulletin of the Institution of Bull. Inst. Min. Met. 
Mining and Metallurgy 

Bulletin of the Kentucky Agri- Bull. Kentucky Agric. 

cultural Experiment Station Exp. Stat. 

Bulletin of the Rubber 0 rowers’ Bull. Rubber Growers’ 
Association (Incorporated) Assoc. 

Bulletin of the School of Mines Bull. School Mines and 
and Metallurgy, University of Met. Missouri 

Missouri 

Bulletin de la Society de Chimin Bull. Soe. ( him. biol. . . 
Biol ogi quo 

Bulletin do la Societe Chimiquo Bull. Son. eliim. Belg. . . 
de Belgique 

Bulletin de la Societe Chimique Bull. Son. eliim. 
do Franco 

Bulletin do la Societe d’Encour- Bull. Soe. d’Encour. 
Hgement pour lTmhistrio 
Nationalo 

Bulletin do la Societe Franyaise Bull. Soe. Fruny. Idiot. . . 
de Photographic 

Bulletin do la Soci^t^ ludustrielle Bull. Soe. Tnd. Mulhouse 
de Mulhouse 

Canadian Chemistry and Metal- Canad. Chem. Met. 
lurgy 

Le Caoutchouc et la Gutta-Percha Caoutchouc et Gutta- 

Percha 

Cellulosechemie . . . . . . Cellulosechem. 

Centralblatt fur Baktoriologie, Centr. Bokt. 

Parasitenkundo.und Infektions- 
krankheifcen 

Cereal Chemistry. . . . . . Cereal C-hem. 

Chemical Age . . . . . . (’’hem. Age 

Chemical and Metallurgical C'hein. Met. Eng. 

Engineering 

Chemical News . . . . . . Chem. News 

Chemical Trado Journal. . .. Chem. Trade J. . . 

Chomicke Listy pro vedu a Chem. Listy 

prumysl 

Chemiker-Zeitung . . . . Chem.-Ztg. 

Chemisch Weekhlad . . . . (diem. Weekblad 

Chemische Umschau auf dem Chem. Umscliau 
Gebieto del* Fette, Oelo, 

Waelise, und Harzo 

Chomisohcs Zentralblatt. . . . Chem. Zentr. 

Chimie ot Industrie . . . . Chim. et Ind. 

Collegium . . . . . . . . Collegium 

Communications of tho Nether- C o m in . Netherlands 
lands Government Institute for Govt. Inst, for advising 
advising the Rubber Trado and Rubber Trade 

Rubber Industry 

Comptes-Rendus hebdoinadaires Compt. rend, 
des Stances do l’Acad&nie des * 

Sciences 

Comptes-Rendus des Travaux du Comptes-rend. Trav. Lab. 

Laboratoiro Carlsberg Curls berg 

Deutsche Zuckerindustrie . . Dom : Zuckerind. 

Engineering . . . . . . Engineering 

Engineering News-Record .. Eng. News -Roc.. . 

Farben-Zeitung . . . . . . Fnrben-Ztg. 

Fermentforschung . . . . Fermentforsch. . . 

Feuerungstechnik . . . . Feuerungstechn. 

Fuel Research Board Tech- Fuel Res. Bd. Tech. Paper 
nical Papers 

Fuel in Science and Practice . . Fuel 

* 

Gas Journal . . . . . . Gas J. 

Gas- und Waaserfach . . . . Gas- u. Wasserfach 


Address of Publisher and Price. 


65, Rue du Canal, Brussels. 45 fr. per annum. 


Bureau of Forestry, Dept, of Agriculture and Commerce, 
Tokyo. 

Cleveland House, 225, City Road, London, E.C. 1. 

University of Kentucky, Lexington, Ky., U.S.A. 

2-4, Idol Lane, Eastchoap, London, E.C. 3. 

Director of Mining Experiment Station, Rolla, Mo., U.S.A. 


Masson et Cie, 120, Boulevard St. Germain, Paris (Vie). (I fr. 

M. J. Wauters, Palais du Midi (Galorie du Travail 7), Brussels. 

Masson et Cie., 120, Boulevard Saint-Germain, Paris, Oe. 
120 fr. por annum. 

Secretariat, Rue de Rennes, 44, Paris, Oe., France. 36 fr. 
per annum. 

51, Rue do Clichy, Paris, 9e. 2 fr. 

Berger- Lovrau It et Cie., 5, Rue des Beaux-Arts, Paris. 60 fr. 
per annum. 

Westman Press, Ltd., 57, Queen Street West, Toronto, 
40 cents. 

A. D. Cillard fils, 49, Rue des Vinaigriers, Paris, X. 40 fr. 
por annum. 

Supplement to Papicrfabrikant. 

Verlag von G. Fischer, Jena, Germany. 


University Farm, St. Paul, Minn., U.S.A. S3. 50 per annum, 
Bonn Bros., Ltd., 8, Bouverio Street, London, E.C. 4. 6d. 

McGraw-Hill Co., 10th Avenue at 36th Street, New York. 
25 cents. 

Merton House, Salisbury Square, London, E.C. 4. G.Jd. 

Davis Bros., Danes Inn House, 265, Strand, London, W.C. (Id. 
Tiskem. Ed. Beauforta, V. Praze II., Jungmannova ul., 21., 
Czechoslovakia. 

Dr. W. Roth, Cothen, Anhalt, Germany. R.M. 11 por quarter. 
D. B. Centen, O.Z. Voorburgvval 115, Amsterdam. 0.25 fr. 
Yorlag der Wissonschaftlichon Yerlagsges., Stuttgart. 


Wring Chemio Ges., Berlin, Germany. 820 per annum. 

49, Rue des Mathurins, Paris. 12 fr. 

R. Wiirtenberger, Ober-Ramstadt, boi Darmstadt, Germany. 

(R.M. 24 per annum. 


Iinprimerie Gauthier- Villars, Quai des Grands-Augustins, 55, 
Paris. 140 fr. jxt annum. 

H. Hagerup, Copenliftgen. Price varies. 

Dessauerstrosso, 18, Berlin, S.W. 11. G.M. 32 por annum. 

C. R. Johnson, 35 and 36, Bedford Street, Strand, London, 
W.C. 2. Is. 2*d. 

McGraw-Hill Co., Tenth Avenue at 36th Street, New York. 
25 cents. 

Krausenstrasso 35- 36, Berlin, S.W. 19. G.M. 6.50 per quarter. 

Verlag von Urban u. Schwarzenberg, Berlin, Germany. 

O. Spamer, Heinrichstras.se, 9, Leipzig-R., Germany, G.M- 
4 per quarter. 

H.M. Stationery Office, Kingswav, London, W.C. 2. Price 
varies. 

Colliery Guardian Co., Ltd., 30-31, Fumival Street, London, 
E.C. 4. Is. 

W. King, 11, Bolt Court, Fleot Street, London, E.C. 4. Is. 

R. Oldenbourg, Gluckstrasse, 8, Munich. G.M. 25 per annum. 
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Gas World . . . . . . Gas World . . . . 8, Bouverie Street, E.C. 4. 8d. 

Gazzetta Chimioa Italiana . . Gazzetta . . . . La Direzione della “ Gazzetta Chirnica,” Via Quattro Nevem- 

bre, 154, Rome. Lire 20. 

Gesammelto Abhandlungen zur Ges. Abhandl. Kennfcn. Gebr. Bomtraeger, Schoneberger Ufor, 12«, Berlin, W. 35. 

Kenntnis der Kohlo Kohle 

Giomale di Chimica Industrial© Giom. Chi in. Ind. Appl. Via S. Paolo, 10, Milan, Italy. L.10. 
ed Applicata 

Glass Industry . . . . . . Glass Ind. . . . . 50, Church Street, New York. 20 cents. 

Gurnmi'Zeitung . . . . . . Gummi-Ztg. . . . . Gesehaftsstello der 4< Gummi-Zeitung,” Krausenstrusse 35 30. 

Berlin, S.W. 19, Germany. G.M. fi'59 per quarter. 

Helvetica Chimica Acta . . Helv. Chim. Acta . . Georg & Co., 10, Fmiestras.se, Basel. 10 fr. 

Imperial Institute Bulletin . . Bull. Imp. Inst. . . John Murray, Albormurle Street, London, W. 3s. Od. 

India-Rubber Journal . . . . India-Rubber J. . . Maclaren <fe Sons, 37 and 38, ShooLano, London, E.C. 4d. 

Industrial and Engineering Tnd. Eng. Chem. . . C. L. Parsons, 1709, G. Street, N.W., Washington, D.C., U.S.A. 

Chemistry 75 cents. 

International Review of Science Int. Ttov. Sei. Agric. . . International Institute of Agriculture, Rome. 15s. per annum, 
and Practice of Agriculture 

International Sugar Journal . . Int. Sugar J. . . . . 2, St. Dunstan’s Hill, London, E.C. Is. 9d. 

Journal of Agricultural Research J. Agric. Res. . . . . Superintendent of Documents, Govt. Printing Office, Washing- 

ton, D.C., U.S.A. Price varies. 

Journal of Agricultural Science . . J. Agric. Sci. .. .. University Press, Cambridge. 10s. 

Journal of the American Ceramic J. Amer. Ceram. Soc. 211, Church Street, Easton, Pa., U.S.A. 75 cents. 

Society 

Journal of tho American Chemical J. Amer. Chem. Soc. . . C. L. Parsons, 1709, G. Street, N.W., Washington, D.O., U.S.A. 

Society 75 cents. 

Journal of the American Leather J. Amer. Leather Chem. American Leather Chemists’ Assoc., Easton. Pa., U.S.A. 

Chemists’ Association Assoc. 812 per annum. 

Journal of the American Water J. Amer. Water Works Mount Royal and Guilford Avenues, Baltimore, Md., U.S.A. 

Works Association Assoc. $7 per annum. 

Journal of the Association of J. Assoc. Off. Agric. Box 290, Pennsylvania Avenue Station, Washington, D.C., 

Official Agricultural Chemists Chem. U.S.A. 27s. per volume. 

Journal of Biological Chemistry . . J. Biol. Chem. .. .. Rockefeller List, for Medical Research, Mount Royal and 

Guilford Avenues, Baltimore, Md., U.S.A. $5.25 |>or volume* 
Journal of the Chemical Society Chem. Soc. Trans. .. Gurney and Jackson, 33, Paternoster Row, London, E,C. 

of London, Transactions 7s. (kl. 

Journal of the Chemical, Metal- J. Chem. Met. Soc. S. Scientific and Technical Club, 100, Fox Street, .Johannesburg, 
lurgical, and Mining Society of Africa 3s. fid. 

South Africa 

Journal do Chimie Physique .. J. Chim. physique .. Gauthier- Vi liars, 55, Quai dcs Grands- August ins, Paris, 80 fr. 

per annum : the price of a single copy varies according to 
the size. 

Journal of the College of Agri* J. Coll. Agric. Tokyo , . Director of the College of Agriculture, Tokyo Imperial Univer- 
eiilture, Tokyo Imperial Uni- sity, Japan. Price varies, 

versify, Japan 

Journal of the College of Science, J. Coll. Sci., Tokyo . . Director of the College of Science, Tokyo Imperial University, 

Imperial University of Tokyo Japan. Price varies. 

Journal of Dairv Science . . J. Dairy Sci. . . . . Williams and Wilkins Co., Mount Royal and Guilford Avenues, 

Baltimore, Md., U.S.A. $1.25. 

Journal of the Faculty of Engin- J. Fac. Eng. Tokyo . . Muruzen and Co., Ltd., Tore Sauchome, Nihon bashiku, Tokyo, 

coring, Tokyo Imperial Univer- 
sity 

Journal of the Franklin Institute J. Franklin Inst. . . The Actuary, The Franklin Institute, Philadelphia, Pa., U.S.A. 

fiO cents. 

Journal of General Physiology .. J. Gen. Physiol. .. Rockefeller Institute for Medical Research, Moimt Royal and 

Guilford Avenues, Baltimore, Md., U.S.A. $1. 

Journal of the Indian Institute of J. Indian Inst. Sei. . . Indian Institute of Science, Bangalore. Prico varies. 

Science 

Journal of the institute of J. Inst. Brewing .. Harrison §nd Sons, 44, St. Martin’s Lane, London, W.C. 2. 4s. 

Brewing 

Journal of the Institution of J. Inst. Elect. Eng. . . Savoy Place, Victoria Embankment, London, W.C. 2. 10s. fid. 

Electrical Engineers 

Journal of the Institution of J. Inst. Petrol. Tech. . . Tho Institution, Aldine House, Bedford Street, Strand, W.C. 2. 

Petroleum Tedmologists 7s. fid. 

Journal fiir Landwirtschuft . . J. Landwirts. . . . . P, Parov, Hedemannstrnsse 10 u. 11, Berlin, S.W. 11. 

Journal of the Optical Society of J. Opt. Soc. Amer. . . J. B. Lippincott Co., Philadelphia. 

America 

Journal de Pharmacie et de J. Pharm. Chim. . . O. Doin et fils, Place do l’Odeon, 8, Paris. 1.75 fr. 

Chimie 

Journal of Pharmacology and J. Pharm. Exp. Ther. . . Williams and Wilkins Co., Mount Royal and Guilford Avenues, 

Experimental Therapeutics Baltimore, Md., U.S.A. $fi.5 per vol. 

Journal of Physical Chemistry . . J. Physical Chem. . . Baker Laboratory, Ithaca, N.Y., U.S.A. $10 per annum 

($8 to members of the Amer. Chem. Soc., Chemical Soc., 
and Faraday Soc.). 

Journal fur praktische Chemie .. J. pr. Chem. . . •• J. A. Barth, Salomonetrasse, 18 b, Leipzig, Germany. R.M. 16 

per vol. 
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Abbreviation. 


Address of Publisher and Pride. 


Journal and Proceedings of the 
Roval Society of New South 
Wales 

Journal of the Royal Society of 
Arts 

Journal of Scientific Inst rumen ts 
Journal of the Society of Dyers 
and Colourists 

Journal of the Society of Class 
Technology 

Journal of the Society of Leather 
Trades’ Chemists 
Journal of the South African 
Association of Analytical 
Chemists 

Journal of the Textile Institute. . 
Journal of the Washington 
Academy of Sciences 
Kernmisehe Kundschau 
K ogyo - 1\ wagak u - Z ass hi (Journal 
of Chemical Industry, Japan) 
Kolloidchemischo Heihefte 

Kolloid-Zeitsehrift 

Kruppsehe Monutshefto 
Landwirtschaft lichen Versuehs- 
Stationen, Die 

Malayan Agricultural Journal . . 
Modedoelingon van hot Central 
Rubbers tat ion 
MolJiand’s Textilhericlite 
Momoires et Compto Rendu des 
Travau x de la Soeiete des 
Ingenieurs Civils de France 
Memoirs of the College of Science 
and Engineering, Kyoto 
1 mperial University 
Memoirs of the Department of 
Agriculture in India 
Memorial des Pond res 

Mu tul 1 ui ul Krz 
Mikroehemio 

Milch w i rt se huft-1 ichcs Zentnilblutt 
Mining and Metallurgy . . 
Mittheilungen des Institutes fiir 
Kohlenvergasung und Neben- 
produktengewi riming 
Mittheilungen aus dem Material- 
priifungsamt zu Borlin-Duhlem 
Monatshefte fiir Chemie und 
verwandto Teile andercr 
Wissenschuften 
Moniteur Seientifiquo 

Now Zealand Journal of Science 
and Technology 

Nippon Kwagaku Kwai Shi 
(Journal of the Chemical 
Society of Japan) 
Oesterreiehische Chemiker-Zeit- 
ung 

Paint Manufacturers’ Associa- 
tion of the United States, 
Circulars 
Paper 

Papie r- Fabri kan t 
Perfumery and Essential Oil 
Record 
Petroleum 

• 

Pharmaceutical Journal 
Pharmaceutisch Weekblad 


J. Proe. Roy. Soc. N.S.W. 5, Elizabeth Street, Sydney, N.S.W. 21s. per vol. 


J. Soc. Arts 

J. Sci. Tnstrurn. 

J. Soc . Dyers and Col. . . 


CL Bell and Sons, York House, Portugal Street, London, 
W.C. 2. Is. 

Cambridge University Press, Fetter Lane, London, E.C.4. 2s. Gd. 
Pearl Assurance Buildings, Market Street, Bradford, Yorks. 5s. 


J. Soc. Class Torhnol. . . S. English, Darnall Road, Sheffield. 10s. Gd. 


J. Soc. Leather Trades’ 
Chern. 

J. S. Afr. Assoc. Anal. 
Che m. 

J. Text. Inst. 

J. Wasli. Acad. Sei. 

Kcram. Runds. 

K ogyo - K vvagaku - Zassl i i 
(J. (’hem. lad. Japan) 
Kolloidehem. Heihefte . . 


Krupp’s Mouatsh. 
Landw, Vers.-Stat. 

Malay. Agrie. J. 
Mededeel. Centr. Rubber- 
stat. 

Melliand's Textilber. 
Mem. t’ornpt. rend Soc. 
Ing. Civils de France 

Mem. ('oil. Sei. anil Eng. 
Kyoto 


W r . R. Atkin, M.Sc., The University, Leeds. 2s. Gd. 
Box 5254, Johannesburg. 2s. Gd. 


J. D. Athev, 1G. St. Mary’s Parsonage, Manchester. 3s. 

R. L. Faris, (.'oast and Geodetie Survey, Washington, D.C., 
U.S.A. 25 cents ; 50 cents for July, Aug. and Sept, numbers. 
Dreyestrasse, 4, Berlin, N.W. 21. 

Kogyo-Kwaguku-Kwai, liilamaehi, Kojimaehi-ku, Tokyo. 
5 yen (10s. 3d.) per annum. 

T. Stein kopff, Resideuzstrasse 12B., Drosdeu-Blasewitz, 
Germany. G.M. 1G per vol. 

T. SteinkopfF, Rosidenzstmsso 12 B., Dresden- Blase witz, 
Germany. ll.M. 18 per vol. 

Verlag F. Krupp A.-G., Essen. G.M. 12 per annum. 

P. Parey, Nedemaunstr. 10 and 11, Berlin, S.W. 11. 

Dept, of Agrieulture, Kuala Lumpur, Federated Malay States. 

[50 cents. 

Mannheim. 35s. per annum. c 

19, Kuo Blanche, Paris. GO i’r. per aiimun. 

Mamzen Co., Ltd., Tokyo, Japan. Price varies. 


Mem. Dept. Agrie. India W. Thacker and Co., 2, Creed Lane, London. Price varies 


Mem. Pond res . . 

Me tall u. Era 
Mikroehem. 

Milehw. Zentr. 

Min. and Met. 

Mitt. Inst. Kohlenver- 
gasung 

Mitt. Material prill’. 


N.Z.J. Sei. Teehnol. 

Nippon Kwagaku Kwai 
Shi (J. Cbe/n. Soc. 
Japan) 

Oesterr. Chem.-Ztg. 

U.S. Paint Manuf. 
Assoc. Giro. 

Paper 

Papierfabr. 

IV* if. Ess. Oil Ree. 


Pharm. J. 

Pharm. Weekblad 


Gauthier- Villurs et C-ie., 55, Quai di*s Grands-Augustins, Paris. 
35 fr. per vol. 

\V. Knapp, Miililwog, 19, Halle on Salle, Germany. 

W\ Muller, Stiftgasso, 21, Vienna, VII. §2 per annum. 

M. and If. Schaper, Hanover. G.M. 3 per quarter. 

29, West 39th Street, New York, U.S.A. $1. 

Karl Sehwoighofergusse, 10, Vienna VII. 


Julius Springer, Linkstmsse 23-24, Berlin, W. 9, Germany. 
Price varies. 

Holdor-Piehler-Tempsky A.-G., Vienna, Austria. G.M. 12 per 
annum. 

Dr. CL Quesneville, 12, rue de Buci, Faubourg St. Germain, 
Paris. 2 fr. 51). 

Government Printer, Wellington, N.Z. 2s. Id. 

Chemical Society of Japan, College of Science, University of 
Tokyo, Japan. 

Pestalozzigasse G, Vienna, 1, 4500 K. 
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EDITORIAL 


I N all ages and, doubtless, in all countries some day 
has been set apart for the celebration of a new 
year. The celebration is invariably a festival, 
a day of rejoicing, a time when we look back on happy 
hours and look forward to fresh periods of happiness. 
The young have few real anxieties or real troubles, 
but trifling disappointments affect them deeply, 
and they are easily distressed by insignificant or 
imaginary causes ; so it happens that as we grow 
older we get happier, we outgrow the times when 
our lives are regulated and ordered by parents, 
schoolmasters and other educators of youth; hos- 
pitality is better to give than to receive, and those 
who entertain a party of young people experience 
a more lasting pleasure than their guests. Dear 
and desired come the blessed hours, bringing gifts 
to all and sundry ; some receive an undue share of 
the good things of this world, but the others are as 
fortunate or perhaps more so. Those who seek 
much are in want of much ; it is good when tho gods 
distribute their gifts with sparing hand. Philosophers 
have for many centuries advised us not to look 
too far ahead, to consider the present rather than 
the distant future. Did not one of them in his Rules 
against Low Spirits tell us to take short views of 
human life not further than dinner or tea ? New 
Year's resolutions do not appeal to us. You will 
live and enjoy yourself to-morrow ! Perhaps you 
are too late to do it to-dav ; the wise did it yesterday.” 
* * * 

Looking back during the last year of our Journal 
we have found many things to cheer and encourage 
us. Chemistry is fresh and vigorous ; our leaders 
have made such progress in the science that they 
can spare much to bestow upon the solidest and 
sublimest points of controversy and new invention, 
as an old writer hath it ; we feel ourselves not 
degenerated nor drooping to a fatal decay, but 
waxing young again, entering the glorious ways 
of truth and prosperous virtue, destined to become 
great and honourable in these latter ages. If any 
of our readers feel that the Journal should be better, 
they will find editorial sympathy ; the better the 
articles are that are sent to us, the more pleased 
are our readers and ourselves ; it is to you we appeal 
for any improvement, your literary destiny is in 
your own hands and you can make it as exalted 
as you desire, nos te nos facimus , you may say to 
yourselves. Voltaire wrote to sgme critic ; u Le 


Steele de Louis XIV vous jparait ecrit d'un style, 
ridicule , a la bonne heure : vous icrivcz bien mieux, 
et fen suis fort aise To our readers wo may say 
as a New Year’s Greeting: k ‘This is your Journal, 
make it as good as possible, we on our side will be 
as helpful as we can.” 

* * * . 

We acknowledge very gladly the help^we have 
received from the Federal Council for Pure and 
Applied Chemistry, the Association of British 
Chemical Manufacturers, the Chemical Society and 
the Institution of Chemical Engineers, who have all 
made ofiicial use of this Journal for publication. 
The two important meetings at Cambridge last 
June stand out as landmarks in the history of 
Chemical 'Societies; we have celebrated the hundredth * 
anniversary of the alkali trade and the fiftieth 
anniversary of the founding of Messrs. Brunner 
Mond & Co. ; we have recorded with deep regret 
the deaths of several prominent chemists who have 
taken a large part in building up our science, and we 
have witnessed and sometimes taken part in some 
controversial discussions which clarify the minds 
of the writers as well as the readers. 'the year 1923 
has perhaps contributed more than anv other year 
to the knowledge of atoms and molecules and then 
effect on one another. We are reaping the harvest 
sown by Ramsay, the Curies, Moseley, Noddy; 
Rutherford, Dauvillier, Perrin, Bohr, Lewis and 
Langmuir. Future generations will say of such 
men : “ Their s was the giant race before the flooid,” 
and will envy us for living in such exciting timesfe 
* * * W 

We ace glad to publish a communication $Kthc 
smoke problem. Jt is a perfect scandal that^j^, thk 
country and at this time there should bfe ‘whbk 
counties overhung by smoke and many score oj 
towns whose ugliness is made w orse by reason? oi 
soot and the other forms of dirt which result fro$ 
our primitive methods of burning coaj. We enjoy 
as all of us do, the open hearth and its cheerful aspect 
but in our own fireplaces we bum a fuel from whici 
most of the volatile constituents have been removed 
and w e get all the advantages of the open hearth anc 
a smokeless fuel. If this practice became general wt 
should find a notable improvement in the atmosphere 
of our great totfns. We who understand, or are 
supposed to understand, the effects of combustion 
should set an example to our less enlightened brethren. 
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But do we ? How many of us are willing to try the 
experiment for ourselves ? Are we, who are the salt 
of this earth, as conventional, as unenterprising, as 
old-fashioned as the rest of the community ? Or, is 
it possible, that we differ from others only in filling 
our minds with a larger mass of undigested facts 
about carbon, hydrogen and other elements ? 

* * * 

The receipt of the fifth and last Report of the 
Colloid Committee of the British Association a few 
days ago gives rise to some unpleasant reflections. 
Looking back over the five Reports published, one 
realises that they constitute a work of unique value, 
that nowhere else is there gathered together such 
information in so small a compass or set forth with 
such authority as in these reports. They are not 
merely valuable but actually indispensable to the 
worker in colloid chemistry, to the industrialist, and 
to the student of pure science. Yet they are ended. 
Why ? Presumably because the Public Purse cannot 
afford the few hundred pounds required every two 
years or so to publish the free gift of time, knowledge 
and experience gladly dedicated to the public service, 
in the name of Science, by the members and con- 
tributors of this Committee of the British Association 

It is a melancholy and even a scandalous reflection 
on our neglect of Science that such an association of 
colloid chemists, and such a powerful and valuable 
weapon in aiding the application of scientific know- 
ledge and invention to industry should be allowed to 
come to an end and be of no avail, merely because this 
great nation either cannot afford at most two or 
three hundred pounds a year to continue the publica- 
tion of these reports or is so blind to the value of 
scientific knowledge that it prefers to do without it. 
There is no reason to believe other than that every 
one of the contributors who have freely given their 
services in the preparation of these volumes would 
willingly continue to do so, or in the event that, 
individually, they found it impossible, others would 
come forward. 

Is it, then, too much to ask that the decision to 
terminate these reports be reviewed and rescinded, 
and that the British manufacturer and the scientific 
worker be supplied from time to time with a con- 
tinuation of these volumes which should inform him 
of the advances made, not merely in his own industry 
or lyork, but in cognate branches and also in pure 
science. The literature of colloid chemistry grows 
apftce, and it is increasingly impossible foi* any one 
worktop txjjrkec]) iy- touch with more than a moiety 
of his^tSwn sv "*t almost daily, important 

contributions are ado to our knowledge of 

etfiloidal phenomena. iy by such volumes as 
these containing reports 1 red each by a specialist 
in his particular subject* cjt , Aie obtain that broad 
and compfehensivo^siftv wh^» is so essential to 
both the manufacturer and to^Kk scientific worker 
who would utilise to the utmo^ the progress of 
science. It is pertinent to ask at this moment 
whether we have so far progressed in the application 
of science to industry or solar outstripped our rivals 
as to feel that further aid from Science is unnecessary. 
The answer is in the negative. Then why cease the 
further publication of these reports ? 


V # ' 

low tImperature carbonisation 

AND THE NEED FOR A NATIONAL 
SCIENTIFIC POLICY 

By DAVID BROWNLIE, B.Se., M.I.Chem.E., A.M.I.Min.E. 

The increasing attention being given to the low- 
temperature carbonisation of coal and the recent 
General Election are striking examples of our utter 
lack of any national policy of developing on scientific 
lines the resources of our own country, and particu- 
larly of the systematic disregard, in the conduct of 
affairs, of the technioal chemist, the engineer, and in 
fact of anyone who possesses specialised technical 
knowledge and experience. The chemist, of course, 
has long been regarded as a very poor sort of person 
indeed, both by the Government and the heads of 
industry, and on the average he is paid and treated 
accordingly. Frankly, he is often to blame himself ; 
but the serious aspect of the matter is not so much 
that a certain group of more or less trained men 
should be so deficient in personality and energy that 
they do not unite together effectively and kick, as, 
for example, even school teachers have done, but 
that the general method of running our country is on 
crude, rule-of-thumb and hopelessly unscientific 
lines, one indication of which is this general contempt 
for chemists. If our conduct of affairs were based on 
scientific principles the status of the chemist would 
soon change, and plenty of people of initiative and 
energy would be found in the ranks of chemists. For 
example, during the last twenty years, scores of men, 
mostly of the very best calibre, have “ chucked ” 
chemistry in disgust, and I know personally quite a 
number of suek men who to-day are a great success 
in all kinds of occupations, such as journalists, tech- 
nical travellers, advertising experts, merchants and 
engineers, to name a few examples. 

The subject of the low-temperature carbonisation 
of coal is a striking example of the almost entire lack 
of national scientific methods. As is well known, 
this country depends industrially on its coal, with 
the added advantage of comparatively short dis- 
tances between the coal and iron-ore mines and the 
various centres of industry. Also, as every chemist 
is well aware, the burning of a valuable product like 
raw coal as mere fuel is little short of a crime, whilst 
the high -temperature carbonisation of coal, involving 
the almost complete destruction of the volatile 
matter, and the production of benzenoid products 
merely to obtain gas or metallurgical coke, is not a 
true scientific process, although convenient to a 
limited extent under present circumstances. 

But the low -temperature carbonisation of coal is 
in an entirely different category. Since there arc at 
present over fifty processes that come within the 
term “ low - temperature carbonisation ” in the 
broad sense of the word, it is naturally not easy to 
give what may be termed a true average figure for 
the yields obtained, especially in view also of the 
greatly varying qualities of coal available. That is 
to say* for example, one process gives more motor 
spirit than another, and there is a particularly great 
variation in the yield of sulphate of ammonia. How- 
ever, for the sake of the argument it can be assumed 
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that 1 toii.pl averse coal, with 35 per cent, of 
volatile niatter, , win give about 2000 cubic feet of 
surplus high-grade gfts, r .3 gallons motor spirit, 18 
gallons paraffifioid tar, 15 1bS. Sulphate of ammonia 
and 14 cwt. of residual low-temperature fuel with 
8 — 12 per cent, of volatile matter, that is one third 
of the original. 

The national importance of a process of this 
description is so great that if any attempt at all were 
made to run the country on scientific principles we 
should have solved its problems and applied it on a 
gigantic scale long ago. Let us consider this aspect 
first and deal with the difficulties afterwards. If we 
consider the figures for the past few years it will not 
be far wrong to take the average coal production of 
Great Britain as 250,000,000 tons per annum, of 
which 187,500,000 t. is consumed at home. Of this, 
38,000,000 t. is taken for existing high-temperature 
carbonisation processes (gas works and coke ovens), 
leaving therefore 149,500,000 t. per annum which 
are consumed in the raw State, mostly at a disgrace- 
fully low efficiency. From a theoretical point of 
view, the low-temperature carbonisation of this coal, 
w»i ng the principle of blending when necessary' 
y 1 give us per annum about 560,000,000 gallons 

% Hoy spirit, 70,000,000 barrels of fuel oil, 

$ L 1 ,000,000 1. of sulphate of ammonia, and 100,000,000 1! 
of low-temperature fuel, apart from surplus gas. 
This in the first place would be a solution of the 
liquid fuel problem. We are at the present time in 
the most dangerous position in this matter, with the 
whole of our motor transport, aircraft, and a large 
part of both our naval and merchant shipping almost 
entirely dependent on petroleum, the supply of 
which is largely controlled by foreign countries and 
mostly situated thousands of miles away. We spend 
abroad about £45,000,000 per annum for petroleum 
products, and the high price of petrol, for example, 
which wo are compelled to pay, has always crippled 
the development of our motor industries. 

Another very serious aspect of the liquid fuel 
position, hardly realised at all yet, is that the con- 
densing steam engine and turbine is doomed, if only 
because 60 per cent, of the heat in the original coal 
is Wasted in the condenser. Already the steam-ship 
is passing, as anyone can see who studies the statistics 
<>f new ships being built, and the liquid fuel internal 
combustion vessel is taking its place. And it will not 
be very long before the same stage of evolution com- 
mences on land, in spite of the fact that we only 
think to-day in terms of the monster steam-driven 
superpower station, the chief problem of which is to 
hnd rivers big enough to heat up, because of the coal 
wasted. YVliere are we going to get the liquid fuel 
iroin tor the internal combustion engine ? There is 
cn y one source, and that is from our coal ; and if 
tins country were run with any idea at all of scientific 
me nods we should in self-defence have developed 
ow-temperaturo carbonisation long ago, even if onlv 
because of this liquid fuel question. Instead, we 
bavo apparently squandered millions, directly and 
i Mesopotamia and elsewhere, and 
“lffioi* 4 i nds °* 9 uarr els and upheavals, seeking 
la , P^roleum at the other ends of the earth. Why 
hat anything can be done and unlimited amounts 


of money poured out like water so long as our own 
country is not developed ? A good example of this 
tendency was given in The Tiima by a writer who 
pointed out that during the war, when we were panic- 
8 ~J?. n °wing to the shortage of petroleum, several 
millions of money were spent in converting cargo 
ships to oil tankers, in spite of the fact that we were 
also in desperate straits for food. It was stated that 
if the money spent in altering ships had been used to 
erect low-temperature plant we could have produced 
more oil at home in a given time than the ships in 
question could carry. 

Again, take black smoke. Everyone knows that 
this is costing us £40,000,000 per annum in damage, 
and yet those responsible for governing this country 
are obviously determined the problem shall not be 
solved. I have studied the whole question of black 
smoke very thoroughly, especially from a legislative 
point of view, and ever since tho first House of 
Commons Committee on Black Smoke, in 1819, the 
record of the politician is one long summary of 
evasions, such as are familiar to any student of 
politics, so that this problem shall not be solved. 
The remedy, of course, is low-temperature carbonisa- 
tion, that is the burning of a fuel that cannot smoke, 
but this involves the development of the natural 
resources of Great Britain. 

The most serious aspect of all is, however, agri- 
culture , that is, the production of food from the 
soil, and it would be impossible even to imagine a 
more appalling example of lack of scientific method. 
The position to-day, in short, is that we have the 
most fertile and well -watered soil in Europe, a tem- 
perate climate, industrious people, about 1,500,000 
men out of work and living on doles, including hun- 
dreds of thousands of young men who have never 
worked in their lives, at least 3,000,000 women who 
would work if they had the chance under proper con- 
ditions, millions of acres of soil practically not culti- 
vated at all, a production at home of less than one- 
third of the food we cat, and an expenditure abroad 
of probably something like £200,000,000 per annum 
° 1 } ^at we could produce hero without 

difficulty. Between 1870 and 1913 over 3,000,000 
acres of British soil have gone out of cultivation 
under grain crops alone, and the farming industry 
to-day is so utterly hopeless that tho position can 
best be summed up by saying the farmer, who .does 
all the ireful work, gets one penny for a cauliflower, 
and the householder who eventually buys it pays 
oightpenee, the sixpence, 75 per cent, of the cost 
paid, being swallowed up by a whole swarm of para- 
sites. The really terrible thing, however, is that the 
iurraer does not seem to possess sufficient sense, 
much less scientific training, to unite together with 
his fellow-farmers to buy a Ford car and sell his 
cauliflower direct for threepence at a profit of two- 
pence. Also, the British farmer in general will not 
adopt scientific methods, or use artificial manures, and 
low-temperature carbonisation is of the utmost 
national importance because it provides us with a vast 
home supply of sulphate of ammonia. It is another 
striking example of the lack of scientific ideas that 
we do Hot realise the principle of not growing most 
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of our own food is wrong from every point of view, 
scientific, business, patriotic and sentimental. 

At the recent General Election, when all kinds of 
individuals, professional politicians, journalists, ac- 
countants, barristers, business men, soldiers, sailors, 
stockbrokers, landowners, almost anybody so long as 
he possessed no technical knowledge, inflicted upon 
us stale platitudes about tariff reform or free trade, 
vital, real national problems of this character were 
not even mentioned. 

In this connexion I see that at the recent annual 
meeting of the American Institution of Mechanical 
Engineers the President, J. L. Harrington, made a 
strong appeal for greater participation of professional 
engineers in public affairs, and complained bitterly 
that the United States is largely governed by politi- 
cians and lawyers. 

Not only do the various Governments of our 
country regard scientific methods with contempt, but 
a large proportion of our “ captains of industry ” do 
so as well. When Thomas Parker struggled on with 
his pioneer low -temperature carbonisation process he 
received derision and abuse for years, another indi- 
cation of the absence of the scientific viewpoint . 

It is very certain w r e cannot go on much longer in 
this way burning up our valuable coal, wasting it in 
millions of tons as we do to-day, in steam boilers and 
in the iron and steel industries for example, and 
throwing away valuable material in every direction, 
such as about 8,000,000 t. of household refuse per 
annum, blast furnace gas equivalent to 1,000,000 h.p. 
and mountain ranges of so-called “ refuse ” fuels, 
anthracite dust, coke breeze, small slack, spent tan. 
and countless other products, to say nothing of 
avoidable friction and heat radiation losses in every 
direction. 

The difficulties of low' -temperature carbonisation 
arc to-day minor matters, thanks to the devoted 
labours of a few' men. Much more difficult problems, 
such as optical glass for example, were solved at 
short notice during the war, in spite of the careful 
cultivation by Germany of the idea that British 
chemists and engineers were not sufficiently capable 
for such work. The most puzzling and irritating 
aspect of the whole question of a national scientific 
policy is that we possess unequalled resources of 
initiative, originality and energy, but we will not 
allow' it to be used. Perhaps the Society of Chemical 
Industry can do something in the matter ? 


NEW PAPER MILL IN CANADA 

At Kenora, Ontario, a newsprint mill is being 
built that will eventually be the largest in the world. 
A daily production of 1000 tons of newsprint paper 
is planned, which will be double the output of the 
Abitibi Power and Paper Co., at Iroquois Falls, now 
the largest paper mill. The plant is being built 
by the Brooks-Backus Co., affiliated with the Fort 
Francis Pulp and Paper Co. 


AN ATTEMPT TO CORRELATE CERTAIN 
THEORIES OF SOLUTION 

By T. W. JONES, B.Sc. 

“ Facts,” says Prof. J. S. Huxley, “ are too bulky 
to be lugged about conveniently except on the wheels 
of theory.” To find a chassis for the facts of solution 
and its problems is not difficult, rather does the 
difficulty lie in choosing the chassis from the plethora 
thrust upon us. In the commercial world each 
chassis is guaranteed, by its author as calculated to 
take all stresses and strains, but those who propound 
theories of solution differ from the sellers of motor 
cars, as they sometimes naively admit the need of an 
extra strap or piece of string here and there. 

In this article an attempt is made to show a certain 
similarity among some theories that have recently 
been put forward. It is thought that Prof. Arm- 
strong’s theory may be included in this category, for 
though it was first put forward in 1886, he has recently 
made it the subject of communications to the Royal 
Society. In explanation of the method here adopted, 
it w r as thought advisable to take one theory first and 
then show in w'hat respects the others agreed with it. 

Sir J. J. Thomson, in his lectures on the “ Electron 
in Chemistry ” to the Franklin Institute last April, 
postulated a theory of solution, which appears in^ 
certain features to show r a similarity to Prof. 
Armstrong's hydrone theory of water, and Prof. 
Lowry’s theory of the condition of an aqueous acid 
solution. 

Thomson’s theory follows directly from his well- 
known division of molecules into two groups, polar 
and non-polar. This separation is consequent upon 
their specific inductive capacities, requiring in the 
polar molecule a finite electrostatic moment and none 
in the non-polar. Among the molecules which, as a 
consequence of this test, fall into the former class are 
those of water, alcohol and ammonia, and these 
molecules are conspicuous for their property of 
forming complex compounds such as the hydrates, 
alcoholatcn and metal-ammines. Hydrogen chloride 
is also placed in this group. 

A polar molecule, by reason of its electrostatic 
moment, cannot be represented by a symmetrical 
arrangement of the electrons, such as the cubical 
octet. The water molecule cannot bo regarded as an 
octet of electrons surrounding the positive core of an 
oxygen atom with the positive cores of the hydrogen 
atoms placed symmetrically outside. It must be 
supposed that one of the hydrogen nuclei goes inside 
the octet round the oxygen core whilst the other 
remains at some distance outside it. Thus we obtain 
a separation of the positive and negative parts of the 
molecule, which results in the electrostatic moment 
required by experiment. Hence the polar molecule 
may be pictured as an expanded molecule having a 
positive charge at one end and a negative charge al 
the other, and water may be represented as 



! 

H 


where the 0 and H represent the cores of the oxygen 
and hydrogen atoms and the square represents the 
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electron octet with two electrons in each side. Such 
a system is capable of forming aggregates with other 
molecules by lying head or tail on to the associated 
molecule or atom, and on this property Sir J. J. 
Thomson bases his theory of the chemical combination 
of gases and of electrolytic dissociation. 

To take first the case of chemical combination 
between gases. The well-known work of H. B. Baker 
and H. B. Dixon has shown that perfectly pure gases, 
with the possible exception of hydrogen and chlorine, 
do not combine. Sir J. *J. Thomson says that the 
reason why combination takes place in moist gaseous 
mixtures is that the intense electric field around the 
polar molecule of water vapour will attract the 
gaseous molecules and form aggregates of the types 
A (H 2 0) n and B (H 2 0) 1U ; these will crowd together in 
their endeavour to reach the strongest part of the 
electric field and, if A and B are capable of chemical 
combination they will then combine, and so the com- 
pound AB is formed by the influence of the polar 
molecules in bringing them into more intimate con- 
tact than they could otherwise have achieved. The 
completed compound having probably no further 
need for the polar aggregate it is set free to produce 
a repetition of the cycle. If, as happens in the mix- 
tures of hydrogen and oxygen, or hydrogen and 
chlorine, the product of combination is also a polar 
molecule, there will be a tendency for such mixtures 
to become explosive. 

On adding a solute to a solvent of polar properties, 
the possibility of the formation of aggregates is de- 
pendent upon the excess of the co-ordination number 
of the central atoms of the former over its valency, 
supposing the solute tq be non-polar. In other 
words, when the maximum number of negatively 
electrified systems, which file maximum charge on 
1 he central atom of a molecule can hold in stable 
equilibrium around it in a single layer, exceeds the 
maximum positive charge which the atom can 
acquire, then the molecule can combine w r ith one or 
more polar molecules to form new compounds. In 
the new compounds so formed the negative and posi- 
tive parts of the original solute molecule will he 
driven further apart by the intruding polar mole- 
cules, and they may be thrust so far apart that the 
connexion between them will become so slight that 
under the influence of an electric field they w r ill move 
in opposite directions, ?.c., they become ions. Thus 
the ions in solution are not simple atoms or radicals, 
but combinations of these with polar molecules, and 
the latter not only tend to spread apart the original 
molecule but tend to keep them apart. They sur- 
round the charge op the central atom with an oppo- 
sitely charged layer, and so decrease its attraction on 
other systems. To illustrate with an example, in an 
aqueous solution of calcium chloride, the positively 
charged part of the calcium atom w ould have next to 
it tho negative ends of the water molecule, and the 
attraction between it and the oppositely charged 
chlorine atom w r ould be diminished. Similarly, in an 
aqueous solution of hydrogen chloride the hydrogen 
ion is surrounded by a layer of water molecules, their 
negative ends being turned toward the hydrogen ion. 

According to Prof. H. E. Armstrong's view's 
chemical combination between gases can only take 


place in a circuit of three components, one of which 
is an electrolytic couple. The electrolytic couple con- 
sists of w r ater and dissolved moleoules of the two re- 
acting gases. This, as we shall see further on from 
consideration of his theory of Solution, requires the 
formation of complexes between water and gas A 
molecules and water and gas B molecules, i.e ., we 
have an operation analogous to the formation of the 
complexes A (H 2 0)„ and B (H 2 0) m in Sir J. J. 
Thomson's theory. 

Water, says Prof. Armstrong, is saturated with the 
gas hydrone, together with which are various poly- 
hv dr ones, the proportions varying with the tempera- 
tures (at low temperatures ice molecules are probably 
present as well) . In addition to these we have present 
the active component of w'ater, hydronol, -which may 
be pictured as 


This appears to bo an expanded molecule, and there- 
fore probably active in the sense that polar molecules 
are. 

On adding a solute to water, if it is a non -electrolyte 
it will attach to itself a proportion of the hydrone, so 
that this proportion of hydrone will be withdrawn 
from the “ water ” and no longer be available as a 
volatile constituent. There will thus be a normal 
lowering of the vapour pressure of the solution. 

If, however, the solute be an electrolyte, in addition 
to the associative effect, there will be a distributive 
one of the molecule over the hydrone molecules, 
resulting in the formation of “ reciprocal ” complexes 
which may bo represented in the example of aqueous 
hydrochloric acid as 


H,0/ 


H 

\0H 


HC1 



and H 2 0 


/ 

\ 


H 

Cl 


corresponding to hydrone and hydronol. These “ re- 
ciprocal complexes ” are less stable compounds than 
the parent molecules ; “ the chlorine being only 

weakly held by the muriated complex ” 


H 2 0\ 


H 

Cl 


He also says : “ The conduction of the solution is 
in some way dependent upon the interaction of these 
reciprocals under the influence of the current.” Thus 
we appear to have a similar arrangement to that- 
afforded by Sir J. J. Thomson's theory, as it may be 
supposed (although Prof. Armstrong does not 
specifically say so) that the weakly held chlorine 
atom will split off under the influence of an electric 
current, and the two parts of the complex will travel 
to opposite poles. Further evidence in support of 
this supposition is given in Prof. Armstrong’s com- 
munication to the Royal Society in 1910, where he 
said : “ Tho acid is formed from water and the sub- 
stance, the presence of which confers acidic properties 
upon the solution,” It needs but little geometric 
skill to draw the parallel between this and the 
hydrogen ion-water complex of Sir J. J. Thomson. 
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A further parallel to Sir J. J. Thomson’s water 
complexes is afforded by Prof. Armstrong’s explana- 
tion of the anomalies of strong electrolytes. The 
associative power of solute molecules in drawing into 
their influence a molecule of hydrone is further 
enhanced in electrolytes by their distributive powers, 
which enable them to attract a further hydrone 
molecule, which will oscillate backwards and for- 
wards within the sphere of influence of the negative 
radical. This extra hydrone molecule, in Prof. 
Armstrong’s own words, “ will act as a watch dog : 
it will hold the molecule in check.” Surely this is 
like, if not t lie very same as, the layer of water 
molecules round the calcium atom in an earlier para- 
graph ! Thus we shall, in a dilute solution of a 
strong electrolyte, have two gramme-molecular-pro- 
portions of hydrone withdrawn from the “ v'ater,” 
giving the well-known bi-molecular lowering of the 
vapour pressure. 

The outstanding difference of these two theories 
seems to bo that Prof. Armstrong will not “ bow 
down to the ion icon,” elevating instead 4 4 the 
goddess hydrone.” 

From considerations of the open structure of ice 
Prof. T. M. LowTy draw's the conclusion that the 
water molecule cannot be a compact one like those of 
fluorspar or silver sulphide. Along the lines of Prof. 
G. Ni Lewis’ theory of electro-valency and co- 
valency he says that this open structure can only be 
accounted for by the co-valency forces around the 
oxygen atom being “ limited to certain directions 
along which (and not elsewhere) combination with 
other atoms must take place,” and hence the hydrogen 
atoms arc linked to the oxygen by co-valency. That 
is to say we have here an expanded molecule. He 
further postulates that “mobility and freedom to 
wander from bond to bond on an atom or molecule 


nucleus, so that the ionisation of the aci<l only involves 
the transfer of a proton from one octet to another : 

H 

: Cl : H + H : 0 : H ^ :Ch + B:6YH” 

Although this might appear at first sight to be a 
symmetrical formula for water, his communication 
to the Faraday Society makes, it clear that Prof. 
Lowry shares Sir J, J. Thomson’s view that the 
water molecule is asymmetrical. 

These theories seem to be unanimous in that they 
consider that the active constituents of solutions do 
not wander about unattached, but that they form 
complexes with the solvent molecules. More than a 
brief outline of the theories has not been given, as it 
is the purpose of the article only to draw' some 
parallel between them. For fuller information the 
original papers will be found sufficient and the mass 
of experimental evidence will probably . be very 
satisfying, for as J. W. N. Sullivan has remarked, the 
Anglo-Saxon likes to “handle” his theories. He 
wants to see the wheels go round as contrasted with 
the Continental delight in mathematical argument. 

It is hoped that this article has shown in some 
small way that the wheels go round in the same 
direction, which augurs well for the ability of the 
chassis to carry its superstructure of facta, though # 
it is to be feared that it does not yet attain that per- 
fection which is desired. 


EDITORIAL NOTICES 


are the distinguishing features of an ion as contrasted 
with a radical,” also “strong acidity is apparently de- 
veloped only in mixtures and never in pure com- 
pounds ; even hydrogen chloride only becomes an 
acid when mixed with water.” The electronic 
formula of the hydrogen chloride molecule is, on 
Lewis’ theory: 

: Cl : H £ :C1: +H 

(where the Cl and H represent the atomic nuclei and 
the dots the electrons). On ionisation the hydrogen 
ion may be provisionally regarded as a naked 
nucleus,” i.e., a proton carrying no electron either in 
the nucleus or outside. When the hydrogen ion is 
remote from the chlorine ion the affinity between 
them is an electrostatic one, and therefore due to 
electro-valcney. But w r hen close together they may 
be regarded as sharing a pair of electrons, and so 
united by co-valency. 

Hence in an acid aqueous solution, the hydrogen 
ion or proton, rather than wander about “ naked ” 
will attach itself to an atom or complex which is not 
too fully occupied by other atoms to leave room for 
an additional nucleus. 

“ The effect of mixing hydrogen chloride and water 
is probably to provide an acceptor for the ltydrogen 
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ments and opinions appearing in the Journal. 

Members of the Society, and others, are invited 
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relevant information to the Editor of Chemistry <£ 
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<f? Industry , Society of Chemical Industry, 
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Hon. Secretaries of Local Sections and of other 
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Journal unless they are received not later than Tuesday 
in any week. 

Matters relating to the Transactions and Abstracts, 
including Papers intended for insertion as Communi- 
cations, should be addressed to The Editor of 
Transactions, at the same address. 
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FORTHCOMING events 

jan. 7. Society of Chemical Industry, London Section, 
in the Rooms of the Chemical Society, Burling- 
ton House, W. 1, at 8 p.m. “The Estimation 
of Butyric Acid in Presence of Acetic Acid,” by 
Dr. E. Fyleman; “ The Estimation of Cadmium 
in Spelter and Zinc Ores/’ by O. E. Barrs. 

jan. 7. . Institution ov Rubber Industry, London Sec- 
tion,' 'The Engineers’ Club, Coventry Street, 
W. 1, at 8 p.m. “ Consistency of Rubber and 
Rubber Compounds/’ by Dr. S. S. Pickles. 

Jan. 8. Institution of Petroleum Technologists, at 
the Royal Society of Arts, at 5.30 p.m. “ The 
Crude Oil of Sarawak/’ by J. Kewley, M.A., 

“ The Crude Oil of Maidan-i-Naftun/’ by A. E. 
Dunstan, D.Sc. 

Jan. 8. Institution of Mechanical Engineers, Swansea 
Section, at Chamber of Commerce, Swansea, at 
6 p.in. “ Modern Developments in Steam Rais- 
ing/’ by Sir J. H. R. Kemnal, F.R.S. 

Jan. 8. Institute of Metals, Birmingham Section, 
Chamber of Commerce, New Street, Birming- 
ham, at 7 p.m. “Nickel Brasses,’’ by O. 
Smalley. 

Jan. 8. Institute of Metals, North-Easi Coast Section . 

Electrical Engineering Lecture Theatre, Arm- 
strong Collego, Neweastle-on-Tyne, at 7.30 p.m. 

“ The Action of Molten Brass on Nickel-Steel/’ 
by H. M. Duncan, B.Sc. 

Jan. 10. Institute of Metals, London Section, Institute 
of Marine Engineers, 85 — 88, The Minor ies, 
Tower Hill, E. 1, at 8 p.m. “ X-Rays and 
Metallurgy/’ by W. T. Griffiths, M.Se. 

Jan. 10. Institution of Mechanical Engineers, Glasgow 
Section, Royal Technical College, Glasgow, at 
7.30 p.m. “Radiation and Atomic Structure/’ 
by Prof. J. Muir, D.Sc. 

Jan. 1 L. Institute of Metals, Sheffield Section , The Uni- 
versity, St. George’s Square, Sheffield, at 7.30 
p.m. “ Influence of Casting Temperature on 
the Physical Properties of Metals,” by F. H. 
Ilurreii. (Conjoint Meeting with the Institute 
ef British Foundry men.) 

Jan. 11. Society of Chemical Industry, South Males 
Section , Technical College, Cardiff, at 7.30 p.m. 
Cocoa,” by Dr. H. \V. By waters, D.Sc. 

Jan. 11. Society of Chemical Industry, Manchester 
Section , The Textile Institute, 16, St. Mary’s 
Parsonage, Manchester, at 7 p.m. “ Fractional 
Distillation,” by Messrs. C. Elliot, B.Sc., and 
A. Brittain, M.Se. “Note on the Electrolytic 
Gutzeit Method for the Estimation of Minute 
Quantities of Arsenic,” by T. Callan, M.Se., 
Ph.D. 

Jan. 15. Society of Chemical Industry, Edinburgh and 
East of Scotland Section, the Hall of the 
Pharmaceutical Society, 36, York Place, Edin- 
burgh, at 7.30 p.m. “ Recent Work on Gela- 
tin,” by Major R. Bruce, F.I.C. 

Jan. 15. Society of Chemical Industry, Birmingham 
and Midland Section, University Buildings, 
Edmund Street, Birmingham, at 7.15 p.m. 
“ The Spontaneous Combustion of Coal,” by 
J. I. Graham, M.A., B.Sc. 

Jan. 16. Society of Chemical Industry, Newcastle Sec- 
tion, “ The Setting of Anhydrous Calcium Sub, 
phate,” by 0. L. Haddon and M. A. W. Brawn* 


SOCIETY OF CHEMICAL INDUSTRY 

OFFICIAL NOTICES. 

CHEMICAL ABSTRACTS 

The Bureau of Chemical Abstracts, formed^m the 
basis of an agreement between the Chemical Sooietv 
and the Society of Chemical Industry, is making 
arrangements for the issue of Abstracts in two 
sections, namely (a) Pure Chemistry, and (b) Applied 
Chemistry. So far as 1 924 is concerned, these sections 
will be practically of the same form as the Abstracts 
at present issued by the Chemical Society and the 
Society of Chemical Industry, respectively. 

Members of the Society of Chemical Industry^can 
procure the Abstracts in Pure Chemistry for 1924 
for the sum of £1 10s. An order form will be sent 
out in a few' days, together with the application for 
the 1924 subscription to the Society. This form, 
when completed and signed by the member, should 
be sent at once with the appropriate remittance 
direct to The Chemical Society. 

The abstracts included in this number of the 
Journal are, it will be observed, issued for the first 
time under the auspices of the Bureau of Chemical 
Abstracts, which is now responsible for the abstracts 
of papers both in pure chemistry (A) and in applied 
chemistry (B) as formerly issued by the Chemical 
Society and the Society of Chemical Industry re- 
spectively (see Chemistry and Industry , 1923, 1132). 
The abstracts in section B will be presented in the 
same form as hitherto, with a fcw r slight modifica- 
tions which have been made with the object of 
bringing them more closely into line w ith the abstracts 
of papers in pure chemistry. It will be noted, for 
example, that the titles of papers and patents are now 
printed as in the originals, and not inverted. As 
regards notation, nomenclature, etc., it has been 
decided to adopt the International symbols for 
physico-chemical constants (for example, d in place 
of sp. gr.), to abandon the “ C.” in recording tem- 
peratures (all these being given in Centigrade degrees), 
and to employ the symbols Me, Et, Ph, Bz, etc., for 
organic radicles, as has long been the practice of the 
Chemical Society. Cross-references from one set of 
abstracts to the other will now take the form (cf. A., 
Jan.) in place of (cf. J.C.S., Jan.), and (cf. B., 35) in 
place of (cf. J.S.C.I., 35a) in the respective sets of 
abstracts, which will be paged Bl, etc., and A., 1 

(or A., ii., 1) etc. The Patent Lists will in future 
appear*n Chemistry and Industry instead of at the end 
of alternate issues of the Abstracts. 


BRISTOL SECTION 

A joint meeting of the Bristol Soctions of the 
Society of Chemical Industry and the Institute of 
Chemistry was held in the University Chemical De- 
partment, and Mr. M. W. Jones, Chairman of the 
Bristol Section of the Society, presided over a good 
and representative attendance of members of both 
bodies. The (Chairman, in welcoming th%. members, 
alluded to the* spirit of co-operation manifesting 
itself amongst the cheraical^eocieties, and announced 
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that a joint dinner of the two Bristol Sections would 
be held in February next. 

Mr. R. I). Littlefield, South Western District 
Inspector under the Alkali Act and Chairman of the 
Bristol and S.W. Counties Section of the Institute of 
Chemistry, gave a racy address, entitled “ Some 
reminiscences of an Alkali Works Inspector.’ ’ Re- 
ferences were made to the lecturer’s association with 
Prof, (afterwards Sir) William Ramsay, as a 
student, as a colleague and as a friend. 

Sympathetic reference was made to the untimely 
death of Sir William, which, occurring at a critical 
time in 1910, was a loss to the nation. Sir W. 
Ramsay’s first Chair of Chemistry was at University 
College, feristol. An interesting account of various 
experiences in commercial chemistry in association 
with Sir W. Ramsay was given, and the confirmation 
of the discovery of the gaseous element argon by Sir 
William was described. 

Investigations were described in connexion with 
the Sewage Disposal Commission, dealing with the 
refuse waste liquors from Scottish distilleries , and 
involving a close study of aquatic vegetation, pol- 
luted streams, and the hatching and rearing of salmon 
'in natural and unnatural conditions. The address 
concluded with a strong appeal for co-operation be- 
tween manufacturers in associated industries, so 
that British products should be the best in the world 
because they were British made. 

Dr. Francis voiced his appreciation of the address 
and mentioned that earlier professors of chemistry at 
the University of Bristol were Prof. W. Ramsay, 
Dr. Sidney Young, and Dr. M. W. Travers. On the 
proposition of tho Chairman, Mr. Littlefield was cor- 
dially thanked for his interesting address. 

TORONTO SECTION 

The regular monthly meeting was held in Hart 
House, University of Toronto, on November 23, and 
Prof. tl. T. Burt-Gerrans occupied the chair. Follow - 
ing the dinner and business meeting, the Vice-chair- 
man, Mr. W. A. T. Schorman, gave an address upon 
“Modern Oil Refinery Practice.” 

The speaker gave an historical review of the indus» 
trial practices, dwelling especially upon the most- 
recent developments. Modern oil -cracking processes, 
he said, were now on a sound basis, for a yield of over 
80 per cent, of gasoline could be obtained from crude 
oil in the laboratory and a substantial proportion of 
this in actual plant practice. The processes were 
now operated at constant temperatures, and cracking 
occurred in the liquid phase only. As long as crude 
oil was available, there need be no shortage of 
gasoline. The extremely efficient stills now in use 
enabled the refiner to produce sharper fractionation, 
and there was a great field for research in the de- 
velopment of uses for these fractions, of which some, 
for instance, were replacing solvents sucli as xylol in 
the ink industry. A floating cover had been devised 
for oil storage tanks, and this cover appeared to do 
away with the evaporation losses winch had been so 
great in the past. * 


Prof. J. T. Burt-Gerrans occupied flbi chair at 
the special meeting held at the Ontario Agricultural 
College at Guelph, on November 30. 

Tho first address of the evening was by Mr. A. L. 
Davidson upon “ The Manufacture of Malt and Malt 
Products,” an outline being given of the history, pro- 
perties and uses of malt extract, which is much used 
by bakers, as it enables them to make better bread at 
a lower cost than when the ordinary methods are 
used. After Prof. Hareourt had described the 
chemical work at the College, laying especial stress, 
on the subject of “ soil chemistry,” Prof. Fulmer 
spoke on “The Biochemistry of Soil,” and Prof. 
Gibson dealt with ** Dairy Chemistry.” 

On December 1 those present visited the fine 
laboratories of the College, and the members of the 
staff described in detail the types of work carried on 
there, and which for lack of time had but been 
mentioned the previous evening. Various members 
also inspected some of the industrial plants at Guelph. 

A sectional meeting away from Toronto was a new 
departure for the local section, but the members all 
agreed that it was a most delightful and instructive 
meeting. Our Guelph members are to be com- 
mended for the many courtesies extended to our 
membership at this meeting. 

OTTAWA SECTION 

On December 13, the meeting, preceded by supper, 
was presided over bv Dr. Macintyre, who asked 
for references to current literature and called 
attention to recent articles in the Journal on petro- 
leum, which he stated were particularly interesting 
and instructive. The Secretary referred to the 
opening of the Bailey Library of Chemistry at 
McGill University on December 11 by Dr. Ruttan. 

In introducing the speaker the Chairman said that 
in 1922, Canada made 144,000,000 gall, of gasoline 
valued at 334,428,000.00 and imported 28,045,000 
gall, valued at $01,810,000.00 and about 300,000,000 
gall, of crude oil valued at $32,800,000.00. We 
might cut the consumption of gasoline in two without 
entailing hardship on anyone except the selling 
agents and employ the money wasted to reduce our 
National Debt and reduce taxes, as well as create a 
more favourable balance of trade. Gasoline as an . 
explosive had about seven times the energy w eight 
for weight of nitroglycerin, but was not classified 
as an explosive. In Great Britain the Petroleum 
Act was administered by the Chief Inspector of 
% Rxploshgjfi. Of the total accidents by explosion 
' in C&j9pja, 20 per cent, was due to gasoline. For 
inforhipon oil the chemistry of gasoline one must 
turn to Europe, as little original work had been done 
on this subject in America. 

Mr; Rosew r ame then gave his paper on the 
“ Characteristics of Gasoline on the Canadian 
Market.” After dealing with the source of gasoline, 
its economic importance, and some reasons why 
gasoline and motor fuels should be the subject of 
intensive scientific study, the speaker outlined the 
various tests that are usually performed in a labora- 
tory, and the relative value of some of these tests 
in estimating the quality of a particular gasoline 



Jan. i, 1924 


CHEMISTRY AND INDUSTRY 


9 


for use in automobile engines. Some oharts showed 
in a graphic way variations between the gasoline 
sold in Canada and that sold in the United States 
at about the same time. It was brought out that 
gasoline, as sold in Canada, is of somewhat higher 
quality, judged by the usually accepted standards, 
than the average American product. There was 
no cause for undue alarm over possible motor fuel 
shortage in the near future, because substitutes 
for gasoline were already in sight, but could not be 
marketed at present low prices. For that reason 
ft users should conserve our present supply as far 
as possible, since extravagant use, besides being 
expensive, would certainly bring higher prices 
much more quickly. 

During the discussion Dr. Shutt referred to the 
necessity for Government control to regulate the 
quality of gasoline used. He stressed the great 
value of gasoline in agriculture, and drew attention 
to the different altitudes in Canada and their effect 
on the use of gasolin, and asked if there was any direct 
relation between distillation figures and specific 
gravity and the actual results obtained from the 
gasoline, when used. Mr. Rosewarne stated that 
lie examined seventeen brands and forty-eight 
samples which were as representative as possible. 
The reputable brands on the Canadian market were 
of a fairly constant standard. Replying to Mr. 
Frosts question he stated that the unsaturated 
compounds in gasoline affect combustion owing to 
the tendency to pre-ignition and produce a knocking 
in the engine. He referred to the work of Midgeley 
in remedying this defect. Mr. Cook stated that the 
petroleum -refining industry was one of Canada’s 
biggest chemical industries and suggested that, the 
Department of Mines ask for the assistance of an 
advisory board of the technical men from this 
industry. Dr. Shutt stressed the importance of 
Mr. Cook's suggestion regarding an advisory board. 
Mr. McLcish thought the fewer specifications set 
up for the public the better and stated that he 
believed the Canadian Standards Association was 
working in conjunction with such an advisory 
board. Mr. Humbly suggested that the chemistry 
of gasoline might very profitably be taken up in 
another paper and referred to Mr. Scliorman’s paper 
on this subject given in Toronto and published in 
the Journal. He thought the varying results 
obtained in tho use of gasoline in internal-combustion 
engines required more engineering investigation than 
chemical. Dr. Mac intyre said the composition of 
the oil was of utmost importance and explained 
why the specific gravity varied in different parts 
of Canada. A low velocity of detonation was re- 
quired in the engine and tetraethyl-lead w as added 
to produce this. Carbon tetrachloride also reduced 
velocity of detonation and caused the lead to escape 
as a chloride. Ho referred to the amount of corrosion 
caused by sulphur in the gasoline and to the efforts 
being made in England to control the sulphur. 


Prof. C. C. 0. R. Tigerstedt, who died recently 
ln Helsingfors at the age of 70, was the author of 
several works on the physiology of the blood. 


CHEMICAL SOCIETY 

The President referred to the death of Professor 
Frank Clowes, who had been a Fellow for fifty-four 
years, and said that the Society would be represented 
at the funeral. 

The selection committee for the Harrison Men&iri&l 
Prize had, he announced, unanimously resolved 
not to make any award for 1923. 

The President then read a resolution of the Council, 
accepting with profound regret the resignation of 
Mr. John Greenaway as editor, placing on record 
its high appreciation of the unselfish services which 
he had rendered to chemistry in general and to the 
Society in particular, and expressing its best fyjg h $p. 
that he might long enjoy the leisure which he had sb 
well earned. 

It was announced that Professor Lowry, Dr. Mills, 
and Dr. MeCombie, members of Council, would wait 
on Professor G. D. Livcing, F.R.S., on tho following 
day, his ninety-sixth birthday, to present the 
Society’s congratulations on tho completion of his 
seventieth year of fellowship. 

Dr. W. E. Downey read tho following paper : — 

The- relation between the glow of phosphorus and the 

formation of ozone. W. E. Downey. 

The amount of ozone produced in tho slow 
oxidation of phosphorus is shown to be proportional 
to the intensity of the glow. Oxygen was led at 
varying pressures over phosphorus, ’ the oxides of 
phosphorus formed were frozen out, and tho ozone 
was absorbed in a solution of potassium iodide. 
The intensity of the glow was measured by means 
of a photographic plate. The light of the glow, 
after passing through a quartz or fluorite window, 
is shown to be capable of ozonising oxygen. The 
oxidation of phosphorus trioxide is shown to bo 
accompanied by the formation of ozone ; and the 
glow, m this case also, is capablo of ozonising oxygen. 
The glow of phosphorus is shown to be capablo of 
ionising air, and must therefore contain light of 
the region y 1200-1800 A.U. The fact that the 
glow extends into this region is used to give a 
possible explanation of the formation of ozone and 
ions found in the presence of glowing phosphorus. 

Professor H. B. Baker welcomed this contribution 
to a long-standing problem. Sir E. Thorpe had 
attributed* the glow to phosphorus trioxide ; the 
fact that Lord Rayleigh had recently succeeded 
in blowing the glow away from phosphorus showed 
that it was not connected with the oxidation of the 
solid, but with that of vaporised particles. 

Dr. T. S. Price said that it was not clear to him 
what explanation had been given of the dispropor- 
tionality between some of the figures for ozone- 
production and light-intensity. He suggested that 
discrepancies might occur owing to tho assumption 
that the action on the plate was proportional to 
the intensity of the light multiplied by the time of 
exposure, since the* relation is more exactly^ given 
by A « I x Tp. 
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Professor Lowry expressed interest in the emission 
of Schumann rays from a cold body ; Professor Baly, 
however, pointed out the distinction between a black 
body and a chemical reaction in this connexion. 
He asked how it had been possible to measure the 
densities of the images with the accuracy specified. 

Dr" Downey, in reply to Mr. Norrish, who had 
referred to Schonbein’s “ ant ozone ” hypothesis in 
the light of modern views of valence, said that the 
relation between the quantity of phosphorus oxidised 
and that of ozone produced had been measured by 
van’t Hoff, but he knew of no similar investigation 
in the case of phosphorus trioxide. He wished to 
make it clear that he ascribed no special precision 
t^his'quantitative figures, although visual methods 
wre sufficiently exact to show the difference of 
7 per cent, in the densities of the images. 

Professor T. M. Lowry then spoke on : — 

The origin of mutarotation and the mechanism of 
isomeric change. A reply to Baker , In gold, and 
Thorpe . T. M. Lowry. 

The speaker’s chief points were : The dynamic 
equations had not been used under conditions to 
which they were chemically applicable. Results 
f.uch as those of McCombie and his collaborators 
with aqueous alcohols showed that the active mass 
of water cannot bo taken as equal to its concentration. 
In the experiments under review the solutions were 
evidently “ buffered ” against variations in the 
active mass of the water. Ho thought, further, 
that account had not been taken of the possibility 
that an intermediate compound might have the 
same rotatory power as the equilibrium mixture of 
the two main components. His results of 1904 
confirmed the view that the proportion of intermediate 
compound increases with that of water in the solvent, 
and that this compound is more readily hydrated 
than is the parent sugar. If, as is claimed, the 
intermediate compound is an isomeride, it is not the 
anhydrous aldehyde but its hydrate. 

Professor J. F. Thorpe said that organic chemical 
research tends to show that the occurrence of am' 
type of action which appears unique is not merely 
rare, but probably non-existent. The question 
was whether the mu tarot at ion of sugar is due to 
the same cause as that which produces tautomeric 
change, or whether it has some other mechanism ; 
he thought they were justified in believing that 
the former is the case. According t<T this, the 
mutarotation of the sugars can be represented thus : — 

(H) 

/C O O-OH 

\)H \) \(l 

On this view, the necessity for the addition and 
elimination of water did not arise ; and no one 
now considered that the keto-cnol change in ethyl 
acetoacetate occurs through such an action. 

Dr. C. K. Ingold agreed that so early a criticism 
of a paper as yet unpublish^I involved a serious 
misunderstanding as to both aim and method. 
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Professor Lowry had considered .the dynamical 
aspect, Dut there were many others dealt with in 
the paper which could not be ignored. The classi- 
fication of sugars according as they do or do not 
display mutarotation is in exact agreement with the 
structural requirements of Jacobsen and Btelzner’s 
mechanism ; but it is in disagreement with Dr. 
E. F. Armstrong’s and with Professor Lowry’s forms 
of the hydrate theory. All that had been done by 
Baker, Ingold, and Thorpe on the dynamic side was 
to show that, in so far as the curves could be repr^, 
sented as unimolecular, the unimolecular velooity 
constants would be cither proportional to or else 
independent of the presence of traces of water, 
according as hydration or isomeric change is the 
essential mechanism ; actually, they are independent. 
Professor Lowry's contention that the curve might 
be unimolecular whatever the mechanism, was 
shared by these authors, who had worked out and 
described the conditions under which such could be 
the case. Professor Lowry’s use of considerations 
relating to strongly aqueous solutions neglected the 
fact that quite uncertain factors affecting the velocity 
must enter when the character of the medium is 
greatly altered. Finally, he pointed out that the 
question with which Baker, Ingold, and Thorpe had 
been occupied was not whether the aldo-form of a 
sugar, if produced, can take up water to give a 
hydrate, but whether any such hydrate forms a 
structurally necessary intermediate between the a 
and the /1-sugar. 

Professor R. Robinson expressed no view as tr 
the precise mechanism of the mutarotation of glucose, 
but pointed out that perfectly satisfactory analogies 
wore available for at least two types of hypothesis. 
namely : — (1) ring-chain tautomerism and the “ alde- 
hydrol ’’ theory of Lowry, which views, though 
very different in origin, agree in the feature that the 
oxide ring is broken, (2) the oxonium theory of E. i\ 
Armstrong in the corrected form propounded in 
the latest edition of his monograph on the carbo- 
hydrates and glucosides. The latter theory must be 
taken into account in anv complete discussion of 
the problem. The preliminary addition of water 
was, however, an unnecessary. Complication, because 
the scheme 

OH 

’ — 0 CH(OH)— Z — 0=CH — 

sufficient, being completely analogous to llic 
change 

OH 

— NMe - CH(OH) — — NMe=CH- 

ivhieh had been proved to occur in the cases of cotar- 
nine, hydrastinine and berberine by the work of 
Dobbie, Lauder, and Tinkler. The actual mechanism 
of the ionisation or incipient ionisation need not hr 
postulated in this example any more than in tha 
of other pseudo-bases. It could hardly be doubt c( 
that an optically active pseudo-base of the cotarnim 
type would exhibit mutarotation, and the pheno- 
menon could also be confidently predicted in the 
case of an optically active xanthydrol; 
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Dr. E, & Walker remarked that Professor Lowry 
had suggested that the terminal carbon atom might 
have its own specific rotation, and that this atom 
lost its asymmetrio character in the intermediate 
form. About 1910, Hudson showed that this relation- 
ship actually existed in the ease of the a - and /?-gluco- 
sides, and in that of the a- and forms of the 
reducing sugars. 

The following paper was read by Mr. J. F. Wilkin- 
son : — 

Organo-derivatives of bismuth. Part VII. Iodo - and 
nitro-derivatives of triphenylbismu thine. J. F. Wil- 
kinson and F. Challenger. 

The interactions between triphenylbismuthine and 
iodine and cyanogen halides have been further 
investigated. It has been shown that triphenyl- 
bismuthine di-iodide, (C^H^gBila, exists at low 
temperatures, but immediately decomposes in anhy- 
drous ethereal solution at room temperature. At 
the ordinary temperature, triphenylbismuthine and 
iodine yield diphenyliodobismuthine and phenyl-di- 
iodobismuthine in varying proportions. Experi- 
ments do not indicate the formation of any additive 
compounds of triphenylbismuthine and cyanogen 
halides, the products being diphenylchlorobismuthine, 
diphenylbromo-bismuthine and benzonitrile with 
cyanogen chloride and bromide respectively, whilst 
cyanogen iodide yields diphenylcyanobismuthme and 
iodo benzene. Cyanogen iodide reacts readily in dry 
ether with the triphenyl-derivatives of phosphorus, 
arsenic, and antimony, forming primarily, the iodo- 
cyanides, which are immediately decomposed by 
traces of moisture, yielding hydrogen cyanide and 
the elide (of triphenylphosphine) and hydroxyiodides 
(of triphenylphosphine) and hydroxyiodides (of the 
triphenyl- derivatives of arsenic and antimony) re- 
spectively. Attempts to nitrate triarylbismutliines, 
with the object of determining the directing influence 
of the bismuth atom towards substituents, have 
Failed, benzoyl nitrate giving only the respective 
bisrmithine dinitrates, whilst acid reagents com- 
pletely disrupt the molecule with the production of 
>n - dinit robenzen e, and not o-dinitrobenzene, as stated 
by an earlier investigator. Derivatives of quin- 
juevalent bismuth, however, are nitrated readily 
dying a series of more or less stable meta-nitro- 
riphcnylbismuthine dinitrates, which yield crystalline 
l i halides. Of these compounds, the tetranitrated 
lerivatives appear to be the most stable, in spite of 
heir unsymmetrical structures : — 


phosphorus, arsenio, antimony and bismuth with the 
corresponding trihalides in ethereal solution has 
been studied at ordinary or slightly elevated tem- 
peratures. The object was to determine whether 
the reactions were largely determined by #6lubility 
factors, or whether definite rules could be discovered 
which govern the migration of phenyl groups from 
one element to another. 

With triphenylbismuthine and various halides, 
diphenylchlorobismuthine Ph 2 BiCl, a sparingly soluble 
compound, is rapidly and almost invariably produced; 
i.e., exchange of radicals occurs : — 

Ph 3 Bi-fP Cla-PhaBi ClfPliPCi*. 

Similar results were observed by Goddard and 
others, with the tetraphenyl derivatives of tin and 
lead. 

A similar, though weaker, tendency is observed 
with tri phenyl arsine (the halide derivatives of which 
are very soluble), though here it is partly obscured 
by the formation of additive products. Thus, with 
antimony trichloride, some phonyldichloroarsine 
PhAsCL 2 is produced, and also an additive product 
giving the arsine and antimony oxychloride with 
water. 

With triphenylphosphine the tendency for migra- 
tion of the phenyl group has almost entirely dis- 
appeared, additive products always resulting. These 
undergo an interesting decomposition on heating, 
giving rise to the free metal, and presumably, to 
PhgPCl*, which, with water, gives triphenylphosphine 
oxide Pb 3 PO. This general reaction holds for the 
halides of phosphorus, arsenic, and bismuth, and, to 
a much smaller extent, of antimony, no phosphine 
oxide being isolated in this case. Phosphorus tri- 
chloride is only reduced to a subchloride. When 
triphenylstibine interacts with metallic halides these 
are also reduced and triphenylstibine dichloride 
formed. Migration of the phenyl group occurs but 
rarely. 

The difference in the behaviour of the phosphine 
and stibine from that of triphenylbismuthine may 
possibly be explained on the assumption that the 
last-named compound is slightly ionised in ether, 
whereas the others are much less ionised. It must 
be remembered, however, that the work of Hevesy 
and Zechmcister appears to show that tetraphenyl 
plumbane PbPh 4 is not ionised in pyridine or amyl 
alcohol. ( Ber ., 1920, 53, 410.) 


C a H 3 (N0 2 ) 2 .Bi : (C„H 4 N 0*) 2 . 

Ola 

Hie dichloride yields the corresponding dihydroxide, 
t stable compound of a type which hitherto has not 
>een prepared : treatment of this with hot alcohol 
urnishes a trinitrotriphenylbismuthine. 

Dr. F . Challenger described the following in- 
stigations ; — 

n he action of inorganic halides on organometallic 
compounds. F. Challenger and F. Pritchard. 
hb interaction of the trrpheii^l derivatives of 


Dr. Irvine Masson, referring to the question of 
ionisation in compounds of the types described, said 
that in 1913 ho had tested a solution of magnesium 
ethyl iodide made in triethylamine — a favourable 
solvent—and had found no significant electrical 
conduction. Any ionisation suggested by the chem- 
ical reactivity should thus, he thought, be regarded 
as intra-molecular, without actual dissociation of the 
polar radicles; whilst the less reactive * compounds 
would be nop-polar, in the sense that in their mole- 
cules the oscillations of the valency-electrons tended 
on the average to “ Sharing ” rather than to permanent 
transference. .-*S ~ 
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SOCIETY OF GLASS TECHNOLOGY for fa) composition, (b) use, and (c) tests. For 

glass containers there were two essentials (i.) dura- 
The President, Prof. W. E. S. Turner, D.Sc., bihtv, and («.) satisfactory annealing. Glass for 
presided at the meeting held in University College, common containers should contain not more than 
London, on December 12, and three 1 papers were 18 per cent, of sodium oxide in the finished glass, and 
presented : — not less than 8 per cent, of lime or calcium oxide. 

(1). “An Apparatus for Calibrating Burette Tubes,” The conditions for annealing varied with the compo- 
by V. Stott, B.A., F.Inst.P. The method of cali- «tion of the glass and could not be specified. There 
bration used was that of transferring successive were, however, definite methods of testing glassware 
quantities of water from the blank burette tube to for strain, so that manufacturers and users could 
a standard pipette. A piece of thermometer tubing control their products or purchases. Specification^ 
was attached to the top of the burette tube by were then considered, for (a) medicine and drug 
means of two pieces of rubber tubing and an adapter, containers, (b) beer and spirit bottles, (c) jam jars, 
The thermometer tubing controlled the rate at which fa) petted meat jars. The purchaser must also 
air entered the top of the burette tube and therefore consider such characters as correct capacity, freedom 
controlled the rate of outflow of water from the burette from shar P and satisfactory colour or absence 

tube. The pointing marks were made by folding a colour. 


piece of black paper round the burette tube, and 
fastening it with seccotine so that the top edge of the 
strip coincided with the bottom of the water meniscus. 
Details of the apparatus and its use were given. 

(2). “ Some Factors Affecting Efficiency in the 
Glass Trade/’ by E. Farmer, M.A. (Industrial 
Fatigue Research Board). The special problem 
discussed was the relative efficiency of different 
methods of dividing the working day. The investi- 
ation was carried out mainly in the Yorkshire 
istriet, where a change from the two-shift to the 
three-shift system had recently been made. The 
plan adopted was to select bottles which had been 
made for a lengthy period by the same “ chairs ” 
under both methods of subdividing the working day. 
It was found that the hourly output of the eight- 
hour shifts was practically in all cases greater, in the 
hand-made process, than that of the ten-hour shift. 
The increase was more marked when making large 
bottles than when making small bottles. With semi- 
automatic processes the results were the same. 
Corroboration w r as not obtained of the general 
opinion held in the glass trade that output was 
uniformly affected by hot weather. The effect of 
bad temperature conditions was cumulative and so 
tended to increase fatigue as the day went on. It 
was found that the morning shift was always the 
least efficient throughout the year, and this in- 
efficiency was particularly marked during the heat of 
summer. There was little difference between the 
afternoon and the night shifts, though on the whole, 
the night shift was less efficient than the afternoon 
shift. The effect of rest pauses was well known, but 
ail stoppages of work were not so beneficial. The 
effect of stoppages due to the coal strike and the 
influenza epidemic was to lower efficiency, owing to 
loss of motor dexterity on the part of the workers. 

(3). “ Specifications in the Glass Industry, with 
Special Reference to Soda-Lime Glasses for Glass 
Containers/’ by Prof. W. E. S. Turner, D.Sc. The 
subject involved the interests of both the general 
public and glass manufacturers and users. In some 
branches of the glass industry specifications had 
been employed, or, at any rate, some approach to 
standards had been made, e.g., for optical glass. For 
the very important soda-lime glasses for containers, 
little attempt had been made to provide specifica- 
tions. Three kinds of specifications might be applied, 


FARADAY SOCIETY 

The Introductory address to the General Discussion 
on Electrode Reactions and Equilibria, held on 
November 26, was delivered by Dr. E. K. Rideal. 
In his paper entitled the “ Mechanism of the Rever- 
sible Electrode ” he gives a historical review of the 
subject, and theories involved since the time of 
Volta, and shows how opinion oscillated between 
the contact and the chemical theories as to the source 
of E.M.F. in the simple galvanic cell. He expresses 
the opinion that full interpretation of reversible 
electrode processes will only be possible when informa- 
tion is obtained on the absolute potential values of 
the electrodes immersed in electrolytes of known 
activity and both the degree and extent of solvation 
of the ions. 

Mr. »T. A. V. Butler gave a series of papers entitled 
“ Studies in Hetrogeneous Equilibria,” in which 
he considered the kinetic interpretation of the 
Nernst theory of electromotive force, and a kinetic? 
theory of reversible oxidation potentials at inert 
electrodes, and concludes that the Nernst concep- 
tion gives an adequate and physically acceptable 
explanation of the facts. In one paper, a kinetic 
theory of reversible oxidation potentials at inert 
electrodes is developed, and a general expression in 
accordance with the thermodynamic equation is 
deduced. 

Three papers dealing with the mercury dropping 
cathode were submitted. In the first of his two 
papers, Dr. J. Hoywosky gives a detailed account 
of the apparatus and the experiments made which 
show that at a certain potential of the polarised 
drop, a sudden increase in current is noticeable. 
To account for this, three eausos arc suggested, viz., 
combination with mercury and fusion into drops : 
a new phase formation at the mercury surface; or 
diffusion of a deposited volatile product into the 
surrounding solution. The first two of these pauses 
are examined in the remainder of the paper* It is 
claimed for this apparatus that the almost streamless 
condition of polarisation excludes the secondary 
effects of the current so far that the potentials at 
which ions are deposited from the reversible concen- 
trations change like the potentials of concentration 
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cells with metallic electrodes, that it can be used 
for the study of tri- and tetra- valent ionic concen- 
tration cells, and thafi any retardation phenomena 
must be sought for in an imperfect ionic equilibrium 
of the solution. The second paper by this author 
deals with the third process which may occur at the 
polarised drop, and is realised in the case of hydrogen 
deposition. A graph is given showing the current 
voltage curves observed in acidic solutions. Here 
the current was carried up to 10” 6 amps, without 
bubble formation, and it is shown that the over- 
potential of hydrogen in these solutions must be 
greater than 1*5 volts, ascribed as largely due to 
the freshly formed mercury surface and to the 
material itself rather than to the ideal smoothness 
of the surface. The author states that the study 
of polarised mercury drops gives evidenco against 
the existence of a surface hydride layer or gas film. 

Dr. M. Shikata, the author of the third paper of 
this group, discussed concentration cells and electro- 
lysis of sodium eth oxide solutions, and using the 
mercury dropping electrode method showed that 
the deposition of sodium into the mercury drops 
from ethoxide solutions proceeded reversibly. Details 
are given of the preparation of a standard electrode 
suitable for the work, which led the author to the 
conclusion that the deposition of sodium from 
alcoholic ethoxide solutions as in aqueous solutions 
at the dropping mercury cathode proceeded reversibly . 

In his support of the Gas Film Theory of Ovcr- 
potential, N. V. S. Knibbs considers that, on account 
of the force of adsorption, the gas layer on the elec- 
trode is stable, but as its thickness grows the forces 
on the outer layers are weakened, thus permitting 
the formation of a bubble. As the layer of gas 
on the electrode increases in thickness, the voltage 
rises rapidly, but becoming unstable the outer 
layers soon contract to form a bubble which thins 
the film and is accompanied by a fall in over-voltage. 
This process is again repeated until the bubble leaves 
the electrode. As the thickness of the gas film 
reaches a maximum before the formation of the 
bubble, so the over-voltage will be greater at this 
point than at any other during the growth of the 
bubble. Hence as the voltage required for penetra- 
tion of the gas layer depends upon its thickness, 
tiie increase in over-voltage with current density is 
explained, and as adsorptive forces decrease with 
increased thickness of gas film, the over-voltage 
curves for all metals should tend to converge at high 
current densities. This statement is apparently 
substantiated by the recent work of K. Kobe!, 
(.■apian and Eiseinan. 

The first part of E. Bulmann’s paper on “ Oxida- 
tion and Reduction Potentials of Organic Compounds,” 
describes the quinhydrono electrode, the quino- 
quinhydrone electrode, and tho hydro-quinhydrono 
electrode, as well as the influence which chemical 
compounds present in the quinhydrone electrode 
may be able to exercise on the potential. The 
concluding portion of the paper deals with the reduc- 
tion potentials of different quinones, allox anthines 
and azo compounds, and gives an account of the work 
being carried out by the author and his collaborators. 
E. Baur, in his paper on u Electrode Potentials in 


Non-aqueous Solutions,” considers that the only 
available method for the determination of a single 
potential difference between an electrolyte and a 
metallically conducting olectrode, is that based upon 
an evaluation of the eloctro-capillary curve of mer- 
cury. He points out, however, that the Volta 
potential determined by this method will only be 
correctly found when the Lippmann maximum 
marks the iso-electric point. Recent measurements 
have led the author to the conclusion that in the case 
of inorganic salts, the interface potentials corre- 
sponding to partition equilibrium are vpf little 
significance. 

In their paper on “ Irreversible Electrode Phe- 
nomena,” H. tf. T. Effingham and Prof. A. J. Allmand 
divide the work into three sections. Dealing with 
irreversible phenomena at finite opr rent densities 
the following cases are discussed: (1) when the 
current density potential curves are continuous even 
up to high current densities but deviate to a marked 
extent from those of a reaction which proceeds 
reversibly ; (2) in which tho current density-potential 
curves exhibit a discontinuity accompanied by a 
change in the nature of the electrode process, such 
that the original electrochemical reaction becomes 
subordinate to some other electrochemical process. 
Irreversible phenomena, at very small current 
densities, and the theoretical interpretation of 
irreversible olectrode phenomena, are also discussed 
with numerous references to contemporary work 
on this subject. 

Dr. »J. N. Pring, in his paper, “ Determination of 
the Affinity Constants of Bases by the Hydrogen 
and Quinhydrone Electrodes,” points out that the 
methods employed are all more or less indirect, and 
therefore discrepancies arise when different results 
are compared. In order to bo able to relate measure- 
ments of basicity of a number of compounds to a 
uniform standard which may be used to give accurate 
values with substances of low degree of basicity, 
measurements were made with the hydrogen elec- 
trode and tho quinhydrone electrode in water and 
acetone and water as solvents. A comparison of 
results shows that both hydrolysis and affinity 
constants are affected by tho nature of the solvent, 
and that the dissociation constant of water in acetone- 
water mixtures falls off rapidly with increasing 
acetone content. 

In a paper on ** Electromotive Equilibrium and 
Polarization,” A. Smits stated that the phenomena 
attending the passivity of anodes lies deeper than 
can bo accounted for by tho film of oxide theory. 
Theories advanced by Grave, Foerster, Leblanc, 
Finkelstcin and others are given, and it is shown 
wherein each of these theories fails to account for 
the phenomena. ~ Tho author inclines to a former 
hypothesis which holds that a solid substance dis- 
solved in a liquid is always surrounded by a very 
thin layer of saturated solution, and the rate of 
dissolution is entirely dependent on the rate of 
diffusion of the solute from this saturated liquid into 
the surrounding medium, heterogeneous equilibrium 
being always established between a metal and the 
surrounding layef of liquid. In his pap$r, ” The 
Influence of Obstructive Films on Anodic Processes,” 

o2 
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Mr. U. R. Evans observes that* the rate of anodic 
attack may be retarded either by the presence of a 
soluble product or “by a porous non-adherent insoluble 
product ; but if this insoluble product forms a 
closely adhering film to the anodic surface, its presence 
will have a far-reaching effect, and may prevent 
the passage of further metal into the ionic state 
or may insulate the anode or if a non-conductor, 
having pores filled with oxygen, it may permit 
of the passage of current if the current is 
reversed. The adhesion of the anodic product is 
dependent upon the interfacial energies between the 
three materials concerned, the exact position where 
the insoluble product is formed and the volume it 
occupies, in comparison with the volume of metal 
from which it is produced. The opinion is expressed 
that in many cases the protection of the anode 
consists simply of a layor of absorbed oxygen atoms, 
and activating treatment consists in obtaining once 
more a clean fresh surface. The author accounts 
for the medals of the A group being perpetually 
passive by the invariable presence of this oxygen 
film. 


PERSONALIA 

On December 21, Dr. G. 1). Liveing celebrated his 
ninety-sixth birthday at Cambridge. For forty-seven 
years he was professor of chemistry, only resigning 
the chair in 1908, and he had done valuable work in 
connexion with the erection of the Cavendish 
Laboratory, and the new University Chemical 
Laboratory. As an instance of the length of his 
service to Cambridge University may be mentioned 
his election to a Fellowship at St. John's in 1851, and 
in the Laboratory which his College established ho 
was the first in Cambridge to teach science experi- 
mentally. 

The New Year Honours list contains the name of 
Dr. Wyndham R. Dunstan, F.R.S., who has been 
promoted to K.C.M.G. for his services as Director of 
the Imperial Institute. 

On the occasion of the twenty-fifth anniversary 
of the discovery of radium by M*. Pierre Curio and 
Mme. Curie, which was celebrated recently at the 
Sorbonne, Mine. Curie has been awarded a State 
pension of 40,000 francs. 

Dr. H. Jordan-Mallinckrodt, founder and director 
of the Vereinigte Glanzstoffabriken A.-G., has died 
at the age of 75. Other deaths announced from 
Germany are those of Dr. A. Pfannonstiel, K. Rotten- 
bacher, ancJ^Dr. A. Werner, a well-known sugar 
chemist. 

The Aceademia Nazionale dei Lincoi has awarded 
the Cannizzaro Prize of 10,000 lire for chemistry to 
Prof. M» Delepine, of Marseille* for his work on 
iridium compounds. 


CORRESPONDENCE ... 

THE DIFFICULT ENGLISH 

Sir,— 1 “ Parisian ” has pulled my lee with skill and 
with grace. I still feel the jerk. I will take his words 
to heart ; all the more so, since they made me laugh. 
How I came to write the words he does not like, I do 
not know. I must have been ill : I do not write such 
stuff as a rule. 

I hope he will like this note ; all the words are 
short. The words of M. France, whom he quotes 
with joy, are not. Are they long in French ? — 
Yours in pain, * The Reviewer 

P.S. — “ But that is the bitterness of arts ; you 
see a good effect, and some nonsense about sense 
continually intervenes.” 

THE LATE PROFESSOR FRANK CLOWES, D.Sc. 

Sir, — Will you allow one of his old students to pay 
a brief tribute of respect and affection to the memory 
of Prof. Frank Clowes ? 

Dr. Clowes became, in 1881, the first professor of 
chemistry at University College, Nottingham, as 
well as its first principal. He was thus one of the 
makers of the College, and was the originator of its 
department of chemistry. He took a great pride 
in the fitting and equipment of the laboratories, 
where he had everything of the best ; and in the 
earlier days, when students were few, he showed a 
personal interest in them, and cultivated their 
friendship, a fact to which the writer bears grateful 
testimony. 

As a chemist, Prof. Clowcs’s strength was in analy- 
sis. This is shown by his books, published either 
alone, or in conjunction with, Prof. J. B. Coleman : 
and the best thing about the course at Nottingham 
was the training in accurate and cleanly methods of 
both qualitative and quantitative work. At the 
same time Prof. Clowes was keenly interested in the 
industrial applications of chemistry, and was not only 
the promoter of the local section of the Society of 
Chemical Industry, but a trusted adviser in chemical 
matters for the neighbourhood of Nottingham. 
As is well known, he did valuable work upon the 
cause and prevention of explosions in coal mines ; 
the writer well remembers the apparatus which was 
made to illustrate the use of the hydrogen lamp 
invented by l)r. Clowes to detect and estimate, by 
means of flame caps, the inflammable gases in mines. 
When, therefore, in 1897 ho was made president of 
the Society of Chemical Industry, it was felt by all 
who knew him, that this honour was a fitting recog- 
nition of his technical work ; and when shortly 
afterwards his appointment as chemical adviser to 
the London County Council was announced, this, 
too, seemed to be the goal toAvards which his valuable 
analytical experience had appropriately led. Those 
of us, therefore, who regretfully said good-bye to 
him at Nottingham believed that the crowning work 
of his life lay before him. In this we were not 
mistaken, as the record of his varied activities in 
London testifies. 

Professor Clowes possessed a dignified personality, 
and was an ornament to the society in which be 
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moved. He was courteous, kindly, and generous ; 
and those who, knew him intimately found him a 
warm-hearted friend. On this account we sorrow 
at his passing ; but we rejoice in a life well lived, and 
filled with honourable labour.— I am, Sir, etc., 

R. M. Caven 

Royal Technical College, 

Glasgow 

Dec. 22, 1923 

TURKEY RED OIL 

With reference to the request by R. J. C., in our 
issue of December 21, 1923, for information on 
Turkey Red Oil, Messrs. W. M. Butler and Co., 
Bristol, Ltd., L. R. B. Pearce, 275-6, High Holborn, 
London, W.C. 1, and The Turkey Red Co., Ltd., 
Alexandria Works, Alexandria, Scotland, inform us 
that they are prepared to supply the desired infor- 
mation. — Ed. 


NEWS AND NOTES 

CANADA 

The Baillie Library of Chemistry, McGill University 

The Baillio Library of Chemistry attached to the 
department of chemistry of McGill University was 
formally opened by a reception, on December 1). 
Dr. Ruttan, the Director, gave a short account of 
the development of the departmental library of 
chemistry, and announced that the Baillie Library 
would bo a continuation and development of tho 
old departmental library, for which purpose an 
endowment of $25,000 had been made by the late 
Mr. John Baillie. The library, which already pos- 
sesses thirty -nine sets of journals and periodic als* 
most of which are complete, was endowed in memory 
of George Irvine Baillie, a student in chemical engi- 
neering who was killed at the Battle of Amiens in 
1918. Tho reading room contains a portrait of 
Lieutenant Baillie and a small but unique memorial 
window. The library will be developed as a reference 
library, and new sets of reference journals in chemistry, 
as well as the missing volumes required to complete 
the present sets, are now being added as rapidly as 
possible. 

BRITISH GUIANA 

Mineral Output 

According to the Report of the Lands and Mines 
Department for 1922, the output of gold during that 
year from all sources was 10,876 oz., approximately 
valued at £42,613, or 1951 oz. less than in 1921. A 
new English company called the Aranka Gold Co. 
was formed during the year, and has applied for a 
concession for dredging gold, silver and valuable 
minerals on the Aranka Creek, which enters the 
Cuyuni River, but operations have not yet com- 
menced. The number of diamonds declared during 
1922 was 816,857, aggregating 163,640$ carats, 
valued at £825,285, an increase over the 1921 produc- 
tion of 309,657 stones, weighing 61,037 carats, valued 
at £495,438. No shipme 4 ts of bauxite were made> 
during 1922* but the Demerara Bauxite Co. 
commenoed operatior^lwar^s the' end of the year. 


BRITISH INDlJf * 

Indian Artemisia as a Source of Santonig 
Santonin, used widely as a vermifuge, is obtained 
commercially from “ wormseed,” which consists of 
the unexpanded flower-heads of Artemisia maritima 
var. Stechmanniania , and is obtained almost entirely 
from Russian Turkestan. Owing to the monopoly 
created in this product , the price of santonin has risen 
greatly. Although it is not in very great demand, 
there is no satisfactory substitute for it, and in order 
to discover new sources the species of Artemisia 
which occurs in Kashmir has been investigated. A 
representative sample of this species was found to 
contain 11 00 per cent, of moisture, and 0*83 per cent, 
of santonin, equivalent to 0 93 per cent, expressed 
on the dry material. Common wormBeed usually 
contains from 2 to 3 per cent, of sahtonin, so that 
from the manufacturing point of view the yield from 
the present sample was rather low. Further ex- 
amination of samples show that, in general, the 
amount of santonin in the plant gradually increases 
with its growth, and that the flower-buds and leaves 
contain a distinctly higher proportion of santonin 
than the stalks. In view of the present high price of 
santonin, it would probably be remunerative to 
extract it from material containing as little as 0*9 per 
cent. It is understood that a largo quantity of 
material collectod by the Kashmir Forest Department 
is now available for export.-— (Bull. Imp. Inst. No. 2, 
Vol. XXI, 1923.) 

Possibilities of Camphor Production In India 
From recent investigations made by the Forest 
Research Institute, Dehra Dun, it is found that 
camphor may be easily cultivated in any part of 
India, with a rainfall of 40 inches and over. As a 
commercial enterprise its cultivation should only be 
attempted in the tropical areas, arid even in these 
areas, while camphor remains at its present price, the 
financial returns will be small. Experiments have 
still to be made in order to find the actual effect on 
the yield of leaf of fertilising, weeding and working 
the soil, and also to what extent catch crops may be 
grown with camphor. It is also being considered 
how far hedge cultivation is superior to bush cultiva- 
tion with regard to tho yield of leaf and cultivating 
and plucking costs. The problem is being examined 
of increasing the camphor percentage in the leaf, 
either by selection of strains of known good percen- 
tage, or by breeding. A suggestion has been made 
that experiments should be made at an agricultural 
institution in Southern India, where so far as present 
knowledge goes, the best conditions exist for the 
successful production of camphor as a commercial 
enterprise. — (Cham. Com. J., Sept. 21, 1923.) 

GENERAL 

CoabTar Products in the Netherlands 
There has for some time been considerable aotivity 
in the coarser forms of the coal-tar industry, but the 
developments of the fine chemical side of the business 
has taken place mostly in the past three years. 
Approximately 25 factories are at present manufac- 
; turing some product connected with coal tar, ranging 
r. oof paint and asphalt paper to fine chemicals* 
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The principal products exported are benzol and 
creosote oil. The export of the latter from the 
Netherlands to America has been large for several 
years, but previous to 1922 the oil was mostly ol 
German manufacture. The total amount of coal tar 
products exported from the Netherlands in the first 
four months of 192.3 was 9109 in. t., valued at 


$361,430, whilst the total of the imports in the same 
period amounted to 584 in. t., valued at $56,160. 
Nearly the whole of these imports came from Ger- 
many, although Switzerland had a fair trade. — 
(U.S. Comm. Rep., Oct. 1, 1923.) 

The Mineral Output of Negri Sembilan in 1922 

Economic depression continued throughout the 
greater part of 1922, but the increased price of 
rubber, with the introduction of compulsory restric- 
tion of export, and of tin in the last two months of 
the year, brightened the outlook for 1923. The 
total amount of rubber exported was 25,718 tons 
(18,401 1. in 1921), but owing to the fall in price the 
value amounted to £1,753,006 only, as against 
£1,524,759. The output of tin totalled 958 1., as 
compared with 850 1. in 1921 ; wolfram production 
totalled 50 t., as compared with 35 i. in the previous 
year, and .355 t. of copra were exported. — (Chum. 
Com . </., Sept. 21, 1023.) 

Iron Ore Deposits In Lapland 

According to the Times it is estimated that 
1,500,000 tons of iron ore of high quality are available 
in Lapland. Over 2000 samples have been tested for 
the content- of iron, sulphur, and phosphorus, and 
it is anticipated that large quantities of n on-phos- 
phorous ore of class “ A ” will be released for export 
purposes. 

Synthetic Ammonia 

At the recent Italian Congress of Pure and Applied 
chemistry it was stated that the chief characteristic 1 
of the Canale process, which works at pressures ■ 
intermediate between those used by Haber and 
Claude, was the introduction and maintenance of a i 
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D.Se. Vol. IV. Pp. #4*1074. London : Long - 
l mans. Green and Co., 1923. Price 03s. 

• Dr. Mellor ’s fourth volume is devoted to the 
‘ radium and actinium families, together with the 
second group metals : beryllium, magnesium, zinc, 
cadmium, and mercury. The first three chapters of 
the volume, covering 208 pages, deal with the struc- 
ture of matter, radium and radioactivity, and the 
architecture of tho atom ; and, although these 
subjects are being written about in an ever-growing 
library of books, Dr. Mellor’s contribution is very 
acceptable because it contains a great store of facts, 
amply and clearly illustrated, and accompanied by 
an exhaustive bibliography. There is no doubt that 
anyone desiring detailed and up-to-date information 
on these subjects will apply to Dr. Mellor. 

Lest we grow weary by the way, however, our 
author provides refreshment for us. For example, 
on p. 59, after a long list of references, which make 
one feel how vain it is to attempt to keep pace with 
advancing knowledge, onb is cheered, and encouraged 
to compete for regal honours, by the following piece 
of Solomon’s wisdom : ** It is the. glory of God to 
conceal a thing, but the glory of a King to search 
it out.” 

Evidence of the unity of matter is set forth in 
historic and scientific sequence. For instance, there 
is a concise account of spectrum analysis, followed 
by evidence concerning cosmic evolution derived 
from the relationships of spectral lines, and the 
spectra of the stars and nebulae. Then follow 
sections on electric discharge in attenuated gases, 
and on cathode and Lenard rays, leading to the 
discovery of the electron, and the general subject- 
matter of the science of radioactivity. 

It is to the chapter on the architecture of the 
atom, however, that one turns with even greater 


certain percentage of ammonia in the mixture of 
hydrogen and nitrogen. The ammonia prevents 
overheating of the catalyst as an equilibrium is 
established near the catalyst between the gases and 
the ammonia so that tho reaction stopped or slowed 
down. It also increases the specific heat of the 
gases, again reducing risk of overheating, and also 
lengthening the life of the catalyst. The catalyst 
consists of iron activated by the addition of various 
materials, and can bo prepared from old catalyst 
or ordinary cast iron. The hydrogen prepared 
oloctrolytically at Terni, Italy, can be utilised without 
preliminary purification. The yield is very high, 
and the possibility is being considered of constructing 
electrolytic plant to utilise cuiTenta of over 10,000 
amp&res. Nitrogen is obt-ain^^jik burning the 
oxygen of the air with hydrogen,' and the water 
formed is used in tho electrolysis. Ithich requires 
particularly pure water. At pros* the Oasale 
process is being installed at Nera M®oro (Italy), 
Sabinanigo (Spain), St. Auban (Franee)iKnd Nobeoka 
(Japan), and installations are also being considered 
for Lpnza (Switzerland), and the United States. 


interest. Subject headings here are : the mutability 
of the elements, the creation and annihilation of 
matter, the electronic hypothesis of matter, electronic 
hypotheses of chemical combination ; and under 
these headings such subjects as electromagnetic 
mass, the atomic conceptions of Thomson, Ruther- 
ford, and Bohr, and the valency theories of Kossel, 
Abegg, and Lewis and Langmuir, receive adequate 
treatment. Finally, the modern view of the Periodic 
Law is presented, and the chapter closes with a 
healthy little bit of philosophy about the honesty 
of science. 

The descriptive portion of the book follows the 
lines of former volumes. Dr. Mellor was one of the 
first to give text-book prominence to the graphic 
presentation of chemical facts ; and of the fifty 
figures in this book the majority are graphs. Note- 
worthy features include the complex and double 
salts of magnesium sulphate, interpreted according 
to the phase rule, the freezing-point curves of zinc and 
cadmium alloys, .compounds of zinc and cadmium 
chlorides with alkali chlorides, alloys and inter- 
metallic compounds of groups I and II metfcls, the 
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mercurammonium compounds. The debt which 
inorganic chemists owe to Dr. Mellor is so great that 
even a single Word of criticism seems ungracious. 
, We could wish, however, that such inelegant abbrevi- 
ations as at. wt., atm., soln., temp., did not'appear 
in the text, and also that it had been found possible 
to number each reference, as is generally done by 
Abegg. 

... Reviewers of previous volumes of this “ Compre- 
hensive Treatise ” have praised the amazing industry 
and patience of the author ; the present writer will 
only add that if there are any giants left in the earth 
in these days, Dr. Mellor is surely one of them. 
Modem Inorganic Chemistry was concluded by an 
Epilogue ; and at the end of the Epilogue Sherlock 
Holmes appeared upon the scene and made a little 
speech about the human brain as an attic of limited 
capacity, which should be furnished with only what 
is useful. “ Depend upon it there comes a time when 
for every addition of knowledge you forget something 
that you knew before. It is of the highest importance, 
therefore, not to have useless facts elbowing out the 
useful ones.” 

Good ; but we need to know where to get 
new furniture for the attic. The “ Comprehensive 
Treatise ” is a vast emporium of merchandise, both 
new and did, which doubtless is already being 
thronged all day by chemists. 

‘ R. M. Cavkn 


Valence and the Structure of Atoms and 
Molecules. By Prof. G. N. Lewis. Pp. 172. 
American Chemical Monograph Series. New 
York : The Chemical Catalog Co., Inc., 1923. 
Price $3. 

In view of the brilliant success of Dr. Irving 
Langmuir in popularising the theory of valency put 
forward by Prof. G. N. Lewis in 1910, English 
readers are accustomed to speak of that theory as the 
“ Lewis-Langmuir Theory.” Seven years have now 
elapsed since the appearance of Lewis’s original paper 
on “ The Atom and the Molecule,” and the restate- 
ment of his views in the ampler form of a monograph 
will be welcomed by a very wide circle of readers. It 
is of interest to find that many of the novel features 
which Langmuir added to Lewis’s theory of valency 
are not adopted by the latter ; in particular, the 
highly materialistic picture of concentric shells, in 
which each electron is housed in its own little cell, 
does not appear in the exposition now given, which is 
based frankly upon Bohr's atomic model ; nor does 
Langmuir’s highly-specialised conception of a triple 
bona find any place in it. The electronic theory of 
valency is in fact primarily, algebraical rather than 
geometrical in character, and it makes very little 
difference whether it is derived from a static or a 
dynamic model, provided that the electrons which 
form the bonds between the atoms are assumed to 
conform to the simple rules of symmetry, which give 
rise to the familiar tetrahedral and octahedral 
orientation of radicals round a central atom. 


It is, however, more startling to find that Lewis 
repudiates Langmuir’s very useful classification of 
valencies into the two types of covalence and 
electro valence. In Lewis’s view, the concept of 
valency should be limited to the former of these 
two types, which alone gives rise to a real “bond ” 
between atoms ; and to this limitation of the word 
“ bond ” no objection can be raised. The term 
“ valency ” has, howover, been used during a 
period of more than half a century to describe the 
combining power of elements in inorganic as 
well as in organic compounds, and chemists will be 
well advised to maintain their right to use this term 
in describing the combining power of sodium and 
chlorine in common salt, as well as of carbon, oxygen 
and hydrogen in organic compounds. Lewis’s sug- 
gestion that cobalt in the cobaltous ion should bo 
described as “ bi-positive ” may provide a useful 
alternative term, but it is scarcely likely to prevent 
chemists from continuing to use the perfectly correct 
description of this ion as a “ bivalent kation.” 

In the above paragraphs emphasis has been laid 
upon some features in which Lewis’s exposition of 
the electronic theory of valency differs from the 
conceptions which have been generally adopted as 
expressing correctly the Lewis-Langmuir hypothesis. 
It is, however, important that attention to details 
should not bo allowed to divert attention from the 
masterly character of the exposition itself. The 
early chapters of the book are particularly brilliant. 
The outlines of Bohr’s theory of spectral series and of 
atomic structure are set out in the simplest possible 
way, but in such a manner as to convince the reader 
that the revolutionary changes which Bohr introduced 
were inevitable, and that thero is no possibility of 
going back upon them, or of returning once more to 
the point of view from which the problems of atomic 
structure w r ero regarded before the advent of the 
quantum. It is also a pleasure to read a narrative 
in which name and date are given for each salient 
feature in the development of the story, so that 
familiar facts are stated in a correct historical per- 
spective. The later chapters are necessarily of ft less 
fascinating character, since they deal with the detailed 
applications of the theory rather than with its 
fundamental characteristics ; but they are of value 
in showing the lines along which the future develop- 
ment of the theory may perhaps take place. 

It is now just half a century since the appearance 
of van’t Hoff’s epoch-making pamphlet, “ La Chimie 
dans l’Espace the jubilee of which is to be cele- 
brated at Utrecht in the autumn of 1924. In the 
opinion of the reviewer, the appearance of Lewis’s 
paper in 1916 was an event of similar importance, not 
on account of the physical ideas which the paper 
contains, but rather by reason of its influence in 
enabling chemists to think clearly about valency, by 
showing that thore really are two kinds of valency, 
which find their most important manifestations on 
the one hand in organic or structural chemistry and 
on the other hand in ionic or inorganic chemistry. 
For this contribution to the art of thinking clearly 
chemists owe a lasting debt of gratitude to the author 
of this monograph, 

T. M. Lowry 
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Kekamik. By E. P. Bau^r. Fortschritte deb 
Oh em. Technology in Einzeldarstellungen, 
Edited by Prof. B.Rassow. Part I. Pp. xi+ 
143. Leipzig : T. Stein Icopff, 1923. Price 4$. 

The German genius for Bdcsenheit , resulting in the 
publication of excellent summaries of the work of a 
large number of investigators is once more shown in 
the above small volume of 142 pages which has just 
been published as one of a series intended to enable 
German chemists arid industrialists to bring them- 
selves up-to-date with respect to all information 
relating to their special subjects which has been 
published since 1908. This series differs from 
ordinary text-books and monographs in omitting 
all reference to what is generally known, and in being 
confined to “ new ” information. The present 
volume contains little or nothing of importance 
which has not appeared in the various Reports on 
Applied Chemistry published by the Society of 
Chemical Industry, but the information is presented 
in a more compact form, simply because this volume 
deals solely with ceramics, and also because it 
partakes much more of the nature of an index, 
referring to work rather than summarising results. 

The volume is divisible into three parts ; the first 
deals very briefly with the chemistry and physics of 
clay, the second with methods of testing and the 
third with the general properties of various kinds of 
ware, together with some notes on manufacture. 

As the information is almost wholly abstracted 
from other sources, there is little or nothing which is 
new to those who have read the technical journals 
and other “transactions.” This does not in the 
least detract from the usefulness of the book. For 
the same reason, there are very few mistakes — other 
than numerous errors in the numbers in the text 
referring to footnotes below -although the author 
fails to distinguish between “ Bildsainkeit ” and 
“ Plastizitiit ” and not only regards both these 
terms as identical in meaning, but suggests that 
German ceramists should discard the term “ Plasti- 
zitat ” as being of foreign origin. In this respect, 
he appears to have misread the authorities he quotes, 
for the latter — and, so far as the reviewer is 
aware, most other German ceramists — use the term 
“ Bildsamkeit ” to mean “ Binding power ” and the 
term “ plasticity ” to mean the power of changing its 
shape under pressure and of retaining the new shape, 
when the pressure is removed. These two properties 
are so distinct that it would be very unfortunate if 
thqy were confused. * 

The chief value of this small volume will probably 
be to those who are able to refer readily to the 
original papers — indeed, without them a large part 
of the work is quite useless, as so much of the infor- 
mation is to the effect that certain work has been 
done by certain investigators, the title of the original 
paper being then cited. This is excellent, so far as 
those who have the originals are. concerned, but they 
are the people who need this vofiime least of all. 
Readers -who #re unable to use the references would 
find a more^dfefinite textbook on the chemistry and 
physics cd^Kramip materials, or the Reports previously 
mention#!, of muoh greater value. 

" A. B. Seable 


CHEMISOH-TECHNlsmE V ORSCHKIFTEN . ElN HAND- 
BOOK der Spezylljbn Chemischen Techno - 
LOGIE INSBESONDERE XtfR CHEMISORB FaBBIBEN 
und Verwandte Technische Betriebr en- 

THALTEND VORSCHRIFTEN AUS ALLEN GeBIBTEN 

der Chemischen Technology Mit Umfas- 
senden Literaturnachweisen. By Dr. Otto 
Lange. Vol. I. M dalle und Minerale. Pp. 
xxxvi+ 1011. Leipzig; Otto Spamer, 1923. Price , 
32s. paper, 36$. bound. 

The third edition of Dr. Otto Lange’s “Chemisch 
Technische Vorschriften ” is a very large work. 
Encouraged by the success that attended previous 
editions issued before the war, the author has 
expanded his work to six large volumes. The 
present review is only concerned with the first of 
these, the one that deals with metals and minerals. 
This volume contains a general part- dealing with 
metals and alloys, after which all the metals are 
treated as elements and as the various compounds 
and alloys to which they give rise. In addition, 
almost all the allied technical subjects that can be 
included are dealt with under the heading of some 
metal or other. As an example of the allied subjects 
may be mentioned that of enamelware, which is 
treated along with iron. In addition to these 
sections the volume considers silicates, glass, clays, 
mortars, cement, stone and the mineral colours. 

The third edition sots out to supplement the 1 
information regarded as incomplete in the first 
edition, and to amplify the sections relating to 
metallurgy and inorganic chemical technology. The 
work aims at providing the desired information by 
reference to standard technical works, supplemented 
by copious references to patent specifications and 
original publications in the technical literature of 
the principal countries. The intention is to present 
an account of chemical methods stripped of analytical 
and mechanical details, showing particularly the 
connexion that exists between similar methods of 
production. In addition the general connexion 
between raw, intermediate and final products is to 
be brought out together with the possible applica- 
tion of these different materials at the various stages. 
It has been claimed that the subject matter has been 
arranged chiefly with a view to providing the answer 
to the following questions: How is a certain sub- 
stance obtained, how is it used and to what kind of 
products — intermediate and final — does it give rise ? 

It is claimed that the volume, by its concise arrange- 
ment and extensive index, answers every question 
that is likely to be put on the manufacturing side of 
chemical technology. It gives practically no final 
deductions about any process or operation, and the 
various subjects are not treated critically. 
The author appears to consider that it would be 
unwise to attempt otherwise as the conflicting 
opinions on most subjects render any sound con- 
clusion difficult, and he considers that in respect of 
many processes the truth is not yet apparent. He 
certainly makes no attempt to indicate what it is. 

It will be seen from what has been written above 
that the avowed aim of this book i$ exceedingly 
ambitious — almost on the same plane Ag that of 
the wonderful Beilstein in the field of ; <ia$»nic 
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chemistry. The; otily justification of such an effort 
is success, and it Seems very difficult to expect com- 
plete success when such alarae task is undertaken 
hy one man— as this particular volume avowedly 
has been. The book definitely undertakes to deal 
with manufacturing and tecnnical processes and 
certainly does so in great detail. To write satis- 
factorily about a technical or industrial process 
requires a very intimate knowledge of that operation 
—as otherwise the evaluation of the published or 
patented work in order to decide upon its suitability 
for quotation is almost impossible. When, there- 
fore, such a large diversity of technical processes 
are dealt with by one man within the covers of one 
book it is inevitable that some of them are treated 
in a way that does not suggest too great intimacy 
with their details. Frankly, one is staggered by 
the amount of information that is included in this 
encyclopedic book, but one is not convinced that 
every subject is dealt with by its master. 

A book of almost a thousand large pages with about 
seven hundred and fifty words to the page can only 
bo reviewed in representative portions. A few 
metals, therefore, have been taken as typical and 
examined with some degree of thoroughness. The 
method of treatment provides an elementary account 
of the leading reactions of each metal, an account of 
its geological distribution and some information 
respecting the metallurgical processes of extraction. 
Thereafter nearly all the technical processes into 
which the metal enters are dealt with at great length 
and in detail. The alloys of the metal also receive 
yery full treatment. The information regarding the 
various processes and materials is provided in the 
form of a series of short abstracts of published 
papers and patents, whilst in certain sections a 
general account of the important theory is provided. 
Also in each principal section a bibliography of the 
main textbooks and reference works dealing with 
the subject is included. 

Almost all the books quoted are German, and by 
far the majority of the references to published 
papers and patents aro to German sources. This 
seems to constitute a deficiency in the book. In 
almost each section examined carefully one is amazed 
by the amount of matter that is provided and one 
is almost equally annoyed by the omissions. In 
many parts the information provided appears to 
have been collected, and included without too much 
discrimination — possibly by reason of some lack of 
the very intimate knowledge of the particular 
processes that would have permitted of a more 
judicious selection of the extracts. The illustration 
of these views in reference to a work of such mag- 
nitude would take up far too much space. 

As a work of reference this book is likely to be of 
considerable value. Its limitations are exactly those 
that might be expected in a work of its type and 
magnitude. Whilst, therefore, it provides an investi- 
gator with a great deal of knowledge of a diffuse 
kind, it does not relieve him of the task of searching 
the references for himself. To rely entirely upon 
this book would be unwise— perhaps, however, only 
a little more unwise than to neglect the vast amount 
of information on a huge variety of processes that is 
contained therein. \ L. Aitchison : . \ 


Konduktometrisohe ^ithationen. By Dk. J. M. 

Kolthoff. ’ Pp. in f 94. Dresden and Leipzig. 

T. SteinJcopffj 1923. Price 2s. 9 d. 

This book describes methods of analysis which 
depend upon the changes of conductivity which 
occur during the addition of a titrating solution to 
the one under examination. It may bo taken as a 
companion volume to E. Muller’s Elektrometrische 
Massanalyse, which has been reviewed in these 
columns* («/., 42, 992, 1923). Between them the two 
books cover the whole of the reactions ordinarily 
employed in volumetric analysis, and even extend the 
field to other reactions and to concentrations which 
were not amenable to the older methods. Both the 
potentiometric and conductometric methods possess 
the advantage that in suitable cases they allow an 
exact determination of end-points in solutions of 0*01, 
or even lower, normality. The latter method differs 
from the former in that it is applicable to any kind of 
ion without change of apparatus or computation. It 
is most suited to acidimotrio or alkalimatric titrations, 
in which, owing to the high value of the mobilities of 
the hydrion and hydroxylion, there is a particularly 
rapid change in conductivity at the end-point. Such 
titrations were among the earliest undertaken — by 
Berthelot 1893, Kuster 1902. The change of con- 
ductivity during the titration of acids is due to : — 

(1) Diminution in the hydrogen ions — acid line. 

(2) Increase in anions and kations of the salts 
which are highly dissociated — salt line. 

(3) Increase in hydroxylions — alkali line?. 

The points where (1) and (3) cut (strong acids) or 
(2) and (3) cut (weak acids) are the end-points. In 
the case of medium strong acids such as salicylic 
acid (1) and (2) balance one another, producing a 
curved titration branch and sometimes an uncertainty 
in the end-point. Very weak acids give excellent 
results ; thus 0 01 normal boric acid can be titrated, 
and 0 01 acetic acid can even be titrated with 
ammonia. 

The usual precipitation reactions can also be fol- 
lowed by this method, and other reactions become 
available. Thus, barium salts can be titrated with 
lithium sulphate, conversely sulphates with barium 
salts. Magnesium sulphate can be titrated with 
alkali alone or in the presence of calcium salts. The 
salts of heavy metals (woak bases) do not, however, 
as a rule give accurate results, on account of the pre- 
cipitation of basic salts with the hydroxides. 

The hook is illustrated by unpretentious but 
useful diagrams and sketches of the eonduotometric 
graphs. Some alternative forms of the conductivity 
titration vessel might well have been given— notably 
that described by Hamed. 

The author is well known as a prolific worker in this 
and allied branches of electro-chemistry, and most of 
the methods described have been worked out either 
by himself or by Mojoiu and Dutoit. 

The method does not appear to be extensively 
used by analysts in this country, partly perhaps be- 
cause the results are not directly given blit obtained 
by graphic interpolation. It would seem, however, 
; •’ • * ■ , ! » ;. T ' . 

* Jnfchia review printers’ errors have been perpetrated 
jn thfr tymb oJs of th% paragraph, which should read; 
&q[Ag #nd.VtifCl respectively. 
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to be wo. U worth installing where certain kinds of 
routine analyses are required — e.g., in the rapid 
characterisation of high total solids or free acids in 
water (one of the earliest applications, by Kohl- 
rausch), or as a substitute for tho barium chloride 
determination of sulphate. E. B. R. Prideaux 

Chemisch-Technische Vorschrtften. By Dr. 
Otto Lange. Vol. II. Fibres , Pulps and 
Varnishes. Pp. £?>£-{- 806. Third edition en- 
larged and completely revised. Leipzig : Otto 
Spamer, 1923. Price, paper , 37*., bound 40*. 

This and similar volumes being compiled at the 
present time by German chemists, afford evidence 
that a tremendous amount of work of this kind is 
being done probably with the intention of finding a 
foreign market. 

The volume deals with the chemistry pertaining 
to the wood, paper, artificial silk, vegetable and 
animal fibre, leather, celluloid and other industries. 
As regards information on cellulose it must not be 
4 forgotten that Worden is in process of preparing a 
huge work and it is expected that the production of 
this work will get rid of all justification for the 
translation of similar works from the German. 
Worden has covered the ground which he has already 
attacked very thoroughly and used as books of 
reference his volumes suffice ; but even in this in- 
stance we find lack of special knowledge on the 
author’s part tending towards him grouping patents, 
which have little bearing on one another. This, 
however, can only be expected in some degree, for no 
one man can have a special knowledge of each of the 
sections of so large a subject. A subject like cellulose 
requires to be treated by a group of specialists if a 
useful book of reference is aimed at. We have an 
English book on cellulose and also a series of mono- 
graphs issued later and at different periods. These 
monographs are useful for reading at the time of 
issue, but they fail as books of reference, because 
later work often shows that matter of importance ten 
years ago is now relegated to a less prominent position 
and shown to have been of only passing interest. 

Now, if in the case of cellulose alone a plea can be 
put forward for a number of specialists co-operating 
in the production of a volume, it is difficult to justify 
the treatment by one chemist of the varied subjects 
contained in the volume under review and particu- 
larly when it is remembered that this book is only one 
of a series. Moreover, this criticism is borpe out by 
looking up any item of information. For example, 
similar matters on finishing are dealt with in the 
volume jattwo places, 83 pages apart. 

In^ tllWoase of artificial silk the information is 
principally a resume of German patents and the 
information on textile fibres is taken from a long 
list of German publications. Nettle fibre, kapok and 
other fibres used by the Germans in war-time are 
described and the methods of using them given. The 
matter on the bleaching and mercerising of vegetable 
fibres is exceedingly well done, but it is available in 
English. One is impressed with the thoroughness 
with which the compilation hae been made, and 
manifestly it will be of great use to German readers. 

S. H. Higgins 


REPORTS 

Fifth Report on Colloid Chemistry and its 
General and Industrial Applications. British 
Association for the Advancement of Science and 
Department of Scientific and Industrial Research. 
Pp. 130. H. M. Stationery Office , 1923. Price 
2s. 6d. 

This fifth and final report contains six papers 
and a collected index to the five volumes of reports 
on Colloid Chemistry. The first paper is a useful 
discussion of the methods used for the measurement 
of surface tension, a subject which the average text- 
book deals with in all too inadequate a manner, 
considering its importance in industrial processes 
and in scientific investigations ; for this, it for no 
other reason, this paper is very welcome. 

The report on Collagen and Gelatin is somewhat 
disappointing, owing to lack of completeness. In 
fairness to Professor Procter it must be said that he 
apologises for incompleteness and explains the reason, 
but it does seem, in both reports, i.e., the American 
and the European, that the right of selection has been 
somewhat arbitrarily used, and that had a somewhat 
wider ambit been chosen, the reports would have 
supplemented even more fully the information pub- 
lished in earlier years. 

In “ Colloid Phenomena in Bacteriology,” bacteria 
are dealt with as simple colloidal systems, particularly 
in relation to surface adsorption, a subject of interest 
and capital importance to manufacturers of anti- 
septics and germicides. 

“ Industrial Applications of Wetting Power,” the 
fourth paper, gives a good short summary of a difficult 
but exceedingly important subject, with a useful 
literature list, and the same may be said of the 
concluding paper on the Manufacture of Artificial 
Silk.” The fifth paper on Colloids in relation to the 
manufacture of inks is surely wrongly named. Some 
account of inks and their manufacture appears, and 
here and there mention of colloids, but tho reviewer 
lias so far failed to see the relation which the title, 
at least, would lead one to assume. The collective 
Index to the five volumes appears very complete, 
and its division into Author and Subject sections 
materially adds to its value. 

Report on the Industrial and Economic Situa- 
tion in Greece. Dated July, 1923. By 
R>. F. H, Duke, II. M. Commercial Secretary , 
Athens. Department of Overseas Trade. Pp. 56. 
H.M. Stationery Office , 1923. Price Is. tid. 

During 1922 the economic and financial difficulties 
showed no abatement (cf. J 1922, 425 r), largely 
due to the expense of tho campaign in Asia Minor and 
the deficit in the budget. Tho advent of the revolu- 
tionary Government in September, 1922, had no 
immediate effect on the economic situation and, 
in spite of efforts to re-establish the position of the 
country by increasing taxes and customs, intervention 
in the control of the exchange caused uneasiness in 
financial circles. British trade has suffered seriously, 
as the fluctuation of the exchange rate makes the 
business of importers pure speculation. ' , 
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The cereals crop in 1922 suffer from drought, and 
the tobacco and raisin crops were smaller than in 
1921. About 500 cases (150 lb. each) of opium were 
produced ; an average crop gives 1000 cases. The 
total output of olive oil was 98,013 m.t. 

The mineral resources of the country, though many 
and varied, are not developed owing to transport 
difficulties. The output of emery in 1922 was only 
0330 t., about] half the 1921 figure. Magnesite 
mining was handicapped by lack of labour and re- 
stricted demand, the total output being 55,780 t. 
Lignite could bo mined much more extensively ; only 

120,000 t. was won in 1922. About 7500 t. of chrome 
ore and 15,000 1. of iron ore were produced. Sufficient 
salt — a State monopoly — is now produced to meet 
home requirements. 

Industry is little developed in Greece, although 
good 2 >rogress is being made by the chemical indus- 
tries, especially in regard to dyestuffs and other coal- 
tar products, and glass manufacture. 

The increased customs duties and depreciated 
value of the drachma have discouraged imports into 
Greece. The principal items are agricultural and 
textile, minerals ana raw materials, chemical pro- 
ducts. sugar, and manufactured metals. Exports in- 
creased considerably in 1922. The chief articles sent 
to the United Kingdom are sponges, various fruits, 
emery and lead. 


Report on the Industrial and Commercial 
Situation of Austria, to August, 1923. By 
O. S. Phillpotts, H.M. Commercial Secretary , 
Vienna. Department of Overseas Trade. Pp. 71. 
H.M. Stationery Office, 1923. Price 2s. 

Thanks to the steps taken by the League of Nations* 
the position of Austria has changed radically from 
that into which it drifted after the war (cf. J ., 1922, 
513 r). Its currency, though much depreciated, is 
now quite stable, and there is reason to hope that in 
another two years the budget deficit will disappear. 
The first effect of the reforms has been an industrial 
depression, but this is only an ajiparent set-back 
chiefly due to the fact that since currency inflation 
has ceased the people realise their poverty. 

Agriculture, the most important single branch of 
production, has not made much progress towards 
restoration of pre-war conditions, though there has 
heori each year since the war a small increase in the 
total quantity of main crops produced. It is stated 
1 hat by use of better seed and more intensive methods 
the crops could be trebled. 

The Alpine Montan Co., the chief producer of 
'ion, mined 1 ,084,000 tons of iron ore in 1922, against 

079.000 t. in 1921. The 1922 production of pig-iron, 
ingots, and rolled goods amounted to 314,200 t., 
297,500 t., and 200,100 t. respectively. There has 
<>n the whole been an improvement in the industry 
since the French occupation of the Ruhr, though coke 
supplies are still difficult. The greater part of the out- 
put is exported, chiefly to Germany. In 1922 
A 330,227 t. of coal, mostly lignite, was mined ; and 

3.142.000 t. of black coal, 1,547,000 t. of lignite and 

385.000 t. of coke Wer* imported. Some progress has 


been made with the exploitation of water power, and 
it is hoped that developments will lead to the reduc- 
tion of coal imports. Ten large works yielding 
22,600 h.p. were completed by the end of 1922, but 
it is planned to develop about ten times this amount 
of power. 

With a large population and industry compared 
with its agricultural production and mineral resources, 
the new Austria has to import most of its foodstuffs, 
fuel, and raw materials. Exports consist chiefly of 
manufactured goods, though wood, iron, and magne- 
site are also important items. Imports from the 
United Kingdom into Austria are chiefly raw or semi- 
manufactured materials, and consist mainly of 
British re-exports from the Colonies or foreign 
countries. There is, however, some demand for high- 
grade British finished goods. In 1922 increased 
imports were made from the United Kingdom of 
china clay, dying and tanning materials, artificial 
silk, pig-iron, lead, copper and nickel. 


COMPANY NEWS 

LOW TEMPERATURE CARBONISATION, LTD. 

The balance-sheet now issued dated July 31, 
1923, shows a credit for seven months to that date 
of £101,106. Deducting from this a previous debit 
balance of £187,718, there remains a debit balance 
of £86,612. The auditor's report states : “ The 

investments are taken at book value or cost, market 
quotations are not available, and we are unable 
to form any opinion as to their actual value. No 
depreciation has been written otf in respect of the 
period under audit. In arriving at the profit for 
tho period of seven months to July 31 last, credit 
has been taken for £159,000 income stock of Tully 
Gas Plant, Ltd., at par, being a portion of the 
consideration for the grant of licences, to which 
the company is entitled under an agreement dated 
May 31, 1923, between Low Temperature Carbonisa- 
tion, Ltd., Low Temperature Construction, Ltd., 
and Tully Gas Plants, Ltd. The stock has not yet 
been issued, and we are not able to form any opinion 
as to its value.” 

LIVERPOOL NITRATE CO., LTD. 

Manufacture of nitrate was continued at Ofioinas 
Ramirez and San Lorenzo, and was resumed at 
Oficina San Donato, in January, and at Carmen Bajo 
in August, 1923. The Buena Ventura property has 
been sold for £120,000, work on the enlargement of the 
Mapocho inaquina is proceeding, and in order to 
finance it the directors are issuing to the existing 
shareholders 57,735 shares of the present unissued 
capital of the company at £2 10s. each. 

The called-up capital is now £292,275, divided into 
292,275 shares of £1 each, fully paid. Out of a balance 
of £40,815 the directors recommend the payment of a 
final dividend of 2s. per share, less income tax, payable 
on November 29,* 1923, mating, with the interim 
dividend of Is. per share paid last May, a total 
dividend of 3s. per share, less income tax, for the year. 
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market Report 

This Market Report is compilod from special information 
received from the Manufacturers concerned. 

Unless otherwise stated the prices quoted below cover fair 
quantities net and 'naked at sellers' works. 

GENERAL HEAVY CHEMICALS 

In spite of the holiday season the demand for heavy 
chemicals continues good in comparison with the general 
state of trade. There are very few changes of note in prices 
and the outlook for the immediate future is good. Whether 
this will continue during even the earlier months of 1924 
cannot yet he foreseen— indeed there appears to he grave 
doubt about it. Bleaching Powder is cheaper by . r »s. per 
ton, and Ammonia Alkali has been reduced from £7 10s, 
to £G 1J5 h. per ton. 

Acetic Acid, 40% tech. . . £24 per ton. Fair inquiry. 

Acid Hydrochloric .. ,‘is. 9d. — 6s. per carboy d/d., ac- 
cording to purity, strength and 
locality. 

Acid Nitric 80° Tvv. .. £21 10a. — £27 per ton makers 

works according to district and 
quality. 

Acid Sulphuric . . . . Average National prices f.o.r. 

makers 1 works, with slight varia- 
tions up and down owing to 
local considerations : 140° Tw., 
Crude Acid, Oils, per ton. 168° 
Tw., Arsenical, £5 10s. per ton. 
168° Tw., Non -arsenical, £6 15s. 

I >or ton. 

.Ammonia Alkali . . £6 15s. per ton, spot, delivery. 

Oenernl export demand good, 
particularly from tho Continent. 
Bitching Powder . . Spot £11 d/d. ; Contract £10 d/d. 
4 ton lots. 

Bisulphite of Lime £7 per ton, packages extra. 

Borax, Commercial — 

Crystal £25 per ton. 

Powder . . . . £26 per ton. 

(Packed in 2-owt. bags, carriage 
paid any Btfttion in Groat 
Britain.) 

Calcium Chloride . . £5 17s. 6d. per ton d/d. 

Potash Caustic . . . . £60 — £38 per ton. 

Potass. Bichromate . . 5|d. — Gd. per lb. 

Potass. Chlorate . . . . 3d. — 3£d. per lb. 

Salammoniac . . . . £32 per ton d/d. 

Salt Cake . . . . £4 10s. per ton d/d. 

Soda Caustic 76% . . £17 — £19 10s. per ton, according 

to quality. 

Soda Crystals . . . . £5 5s. — £5 10s. por ton ex railway 

depots or ports. Gocxl business 
continues. 

Sod. Acetate 97/98% . . £24 per ton. 

Sod. Bicarbonate . . £10 10s. per ton carr. paid. In 

fair roqucsi. 

Sod. Bisulphite Powder 

60/62% . . . . £19 — £20 10s. per ton according to 

quantity, f.o.b. London. 1-ewt, 
iron drums included. 

Sod. Chlorate . . . . 3d. per lb. Very quiet. 

Sod. Nitrate refd. 96% . . £13 5s.— £13 10s. per ton ex 
Liverpool. Nominal. 

Sod. Nitrite, 100%basis . . £27 per ton d/d. 

Sod. Sulphide cone. 60/65 About £15 per ton. 

Sod. Sulphite, Pea Cryst. £17 — £17 Hfo per ton according 
to quantifcy^l^tft. wooden ke c ;s 
includCd/f.o.b. London. 


RUBBJBR CHEMICALS 

Prices in this section are unchanged. 

Antimony Sulphide — 

Golden . . . . . . 6d, — Is. 5d. per lb. 

Crimson . . . . Is. .‘‘d.— Is. 8d. per lb. 

Arsenic Sulphide, Yellow 2s. per lb. 

Cadmium Sulphide . . 4s. 9d. per lb. 

Carbon Bisulphide . . £25- — £29 per ton according to 
quantity. 

Carbon Black . . . . 0£d. per lb. for shipment o.i.f. 

London. Spot supplies from 7d. 
per lb. according to quantity. 
Chromium Oxide . . Is. 3d. per lb. 

Indiarubber Substitutes, 

White and Dark . . 4j[d. — G£d. per lb. Fair demand) 
but much competition. 

Lead Hyposulphito . . 8d. por lb. 

Lithopone . . . . £23 per ton. Fair demand. 

Mineral Rubber “ Itub- 

pron ” . . . . . . £16 — £18 per ton. 

Sulphur . . . . £10 10s. — £12 10s. per ton, accord- 

ing to quality ; demand fair. 
Thiocarbanilido . . . . 2s. 8d. per lb. 

Zinc Sulphide . . . . 7£d. por lb. 

WOOD DISTILLATION PRODUCTS 

The New Year outlook is more encouraging. All acetates 
command a good trade and there appears a more healthy 
prospect in the charcoal market. 

Acetate of Lime — 

Brown .. .. .. £14 10s. per ton d/d. Demand 

active. 

Grey . . . . . . £22 per ton. 

Liquor . . . . . . 9d. per gall. 32° Tw. 

Charcoal . . . . . . £7 5s. — £9 per ton, according to 

grade and locality. Market quiet 
Iron Liquor . . . . Is. 7d. per gall. 32° Tw. 

Is. 2d. „ „ 24° Tw. 

Rod Liquor .. .. 10d. — Is. per gall. 14/15° Tw. 

Wood Creosote . . . . 2s. 7d. por gall. Unrefined. 

Wood Naphtha-— 

Miscible .. ..5s. Gd. per gall. 60% O.P. Dull 

market. 

Solvent .. .. 5s. 6d. per gall. 40% O.P. Dull 

market. 

Wood Tar . . . . £5 £6 per ton according to grade. 

Demand not very brisk. Ample 
supplies. 

Brown Sugar of Lead . . £42 per ton. Demand more active. 

TAR PRODUCTS 

Acid Carbolic — 

Crystals . . . . Is. per lb. Weaker, with limited 

demand . 

Crude 60's . . . . 2s. 9d. — 3s. per gall. Little busi- 

ness passing. 

Acid Oresylie, 97/99 . . 2s,-- 2s. Id. per gall. Firm, with 

good demand. 

P».!e 05% . . . . Is. lOd. — 2s. per gall. 

Dark .. .. .. Is. 7d.— Is. lOd. por gall. A little 

inquiry for forward delivery. 

Anthracene Paste 40% . . 4d. per unit per cwt. Nominal 
price. No business. 

Anthracene Oil — 

Strained .. .. 9d. — lOd. per gall. Better demand. 

Little material available. 

Unstrained . . . . 8d. -9d. per gall. Quiet. 

Benzole — 

Crude 65 s .. . . 8d. — lOd. per gall, ex works in 

tank wagons, 

Standard Motor . . is. id. — Is. 4d. por gedl. .©X works 
x, , ™ in tank wagons, ;i l t 

Benzole, Pure .. .. Is. 0id.~lg. 8d, per galLi?* work* 

in tank wagons; -If ^ 
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Toluole — 90% m 4... * * 

Pfcw v, ' - 

Xylol .. v 
Creosote — 

Cresylio 20/24% 

Middle Oil . * 

Heavy . . • • • ■ 

Standard Specification 
Naphtha — 

Crude . . 

Solvent 90/160 ; 

Solvent 90/100 


Is. 3d.— Is. 4cl per gall 
ls*0d.— U. lOd. per gall. 

2s. 3d. per gall. 

10id. — lid. per gall. Not muoh 
business. 

A 8$d. — 9|d, per galL according to 
> grade and district. Market 
) very firm. 

8$d. — 8fd. per gall. 

Is. — la. 2d. per gall. Market 
weak. 

Is. Id. — Is. 3d. per gall. Business 
quiet. 


Naphthalene Crude — 

Drained Creosote Salts £6 — £8 per ton. Demand increas- 
ing. Market scarce. 

Whizzed or hot dressod £9 — £11 per ton. Quiet. 


Naphthalene — 
Crystals 
Flaked 

Pitch, medium soft 


Pyridine — 90/140 


. . £19 per ton. 

. . £19 per ton. 

. . 100s. — 105s. per ton. Rather 
firmer,- with possibility of an 
advance in price. 

. . 22s. — 23s. per gall. Demand 
easier. 


Heavy . . 8s. per gall. Prico nominal. 


Nitrobenzene „ . . , , 9\d. per lb. naked at works. 

o-Nitrochlorbenzol . . 2s. per lb. 100% basis d/d. 
Nitronaphthaleno . . ll|d. per lb, d/d. 
p-Nitrophenol . . . , Is. 9d. per lb. 100% basis d/d. 

p-Nitro-o-a-mido -phenol. . 4s. 6d. per lb. 100% basis, 
m -Phony lene Diamine . . 4s. 6d. per lb. d/d. 
p-Phenylene Diamine . . 10s. 6d. per lb. 100% basis d/d. 

R. Salt 3s. per lb. 100% basis d/d. 

Sodium Naphthionato . . 2s. 8d. per lb. 100% basis d/d. 
o-Toluidine . . . . 7d. — 8d. per lb. 

p-Toluidine . . . . 4s. — 4s. 6d. per lb. d/d. 

w-Toluyleno Diamino . , 4s. Gd. per lb. d/d. 

PHARMACEUTICAL AND PHOTOdRAPHIC 
CHEMICALS 

There has boon practically no movement in stocks during 
the past week and the year closed with values steady 1 1 
the recently advanced rates with the prospect that these 
will hold good for some time without material change. 

Acid, Acetic 80% B.P. . . £50 per ton. 

Acid, Acetyl Salicylic . . 3s. 7d. — 3s. 9d. per lb. Prico 
hardening. Very firm. 

Acid, Benzoic . . . . B.P. quality almost unobtainable. 

Commercial quality offered for- 
ward at 2s. 3d. per lb. for cwt. 
lots. Makers fully sold ahead. 
Acid, Boric B.P. . . Cryst. £54 per ton, Powder £58 


INTERMEDIATES AND DYES 

C, Tho alight improvement in dyestuffs business has been 
tnaintained, but orders are still only for small quantities. 

In tho following list of Intermediates delivered prices 
include packages except where otherwise stated. 

Acetic Anhydride 95% . . Is. Od. per lb. 

Acid H. . . . . . . 4s. 7d. per lb. 100% basis d/d. 

Acid Nuphthionio . . 2s. 5d. per lb. 100% basis d/d. 
Acid Neville and Winther 5s. lid. per lb. 100% basis d/d. 
Acid Salicylic, toch. . . Is. 6Jd. — Is. 7d. per lb. Much 
better demand. 

Acid Sulphanilio . . Is. Id. per lb. 100% basis d/d. 

Aluminium Chloride, an- 

hyd. . . . . . . Is. per lb. d/d. 

Aniline Oil . . . . l)d.—~10d. per lb. naked at works. 

Aniline Salts . . . . 9$d.— lOd. per lb. naked at works. 

Antimony Pentachloride Is, per lb. d/d. 

Benzidine Bas*: . . , . 4s. 7d. per lb. 100% basis d/d. 

Benzyl Chloride 95% . . Is. 3d, per lb. 

p-Chlorphenol .. . . 4s. 3d. per lb. d/d. 

/MJliloranilino . . . . 3s. per lb. 100% basis. 

u-Cresol 29/31° C. . . 5£d. — 6d. per lb. Demand quiet. 
m-Cresol 98/100% . . 2s. Id. — 2s. 3d. per lb. Market 

quieter. 

P - Cresol 32/34° C. . . 2s. Id, — 2s. 3d. per lb. Market 
quietor, 

J >iehloraniline . . . . 2s. 2d. per lb. . 

Dichloraniiine S. Acid . . 2s. 6d. per lb. 100% basis. 
y>-Dichlorbonzol . . . . £75 per ton. 

J liothylaniline . . . . 5s. per lb. d/d., packages extra, 

returnable. 

Dimethyanilin© ^ . . . . 2s. Od. per lb. d/d. Drums extra. 

Diriitro benzene . . . . lOd. per lb. naked at works. 

Dinitrochlorbenzol . . £83 per ton d/d. 

Dinitrotoluene — 48/50° C. 8d. — 9d. per lb. naked at works. 

66/08° C. Is. 2d.— Is. 3d. per lb. naked at 
works. 

Diphenylamine . . . . 3s. 3d. per lb. d/d. 

Monochlorbenzol ’ . . ‘ £03 per t6n. 

^-Naphthol , , . . Is. Id. per lb. d/d. 

u-Naphthylamine . . Is. 6d. per lb. d/d. 

ft .N aph thylamine . . 4a. per lb. d/d. 

w-Nitraniline . . .. 5s. 3d. per lb. d/d, 

P-NitraniUne - . . . . 2s. 6d, perlb. d/d. 


per ton. 

Aoid, Camphoric . . 17s. — 19s. per lb. 

Acid, Citric .. ..Is. 5|d. per lb., loss 5% for ton 

lots. 

Acid, Gallic . . . . 3s. per lb. for pure crystal. 

Acid, Pyrogallic, Cryst. . . 0s. per lb., for 28 lb. lots. 

Acid, Salicylic . . . . 2s. Od. — 2s. 7d. per lb. Very firm 

market. Makers hard pressed 
to meet demand. 

Acid, Tannic . . . . 3s. 3d. per lb. for B.P. quality. 

Very firm. 

Acid, Tartaric .. ..Is. l$d. perlb. less 5%. Firmer. 

More inquiry for forward de- 
livery. * 

Amidol . . . . . . 9s. per lb. d/d. 

Acetanilide . . . . Declined to 3s. per lb., but 

supplies still short. 

Amido pyrin .. .. 1 4s. per lb. Demand negligible. 

Ammon. Benzoate . . 4s. 3d. — 5s. per lb. for English 

make. Cheaper than other 
benzoates. 

Ainrnon. Carbonate B.P. . £27 15s. per ton. 

Atropine Sulphate . . 12s. 6d. per oz. for English make. 

Dull market. 

Barbitone.. .. ..17s. per. lb. Without much 

inquiry. 

Benzonaphthol . . . . 5s. per lb. Cheaper. 

Bismuth Salts . . . . A steady market. Prices according 

to quantity : 

Bismuth Carbonate . . 12s, 9d. — 14s. 9d. per lb. 

„ Citrato . . . . 11s. 4d. — 13s. 4d. ,, 

„ Salicylate . . 10s. 2d. — 12s. 2d- „ 

„ Subnitrate . . 10s. 9d. — 12s. 9d. ,, 

Borax B.l*. . . . . £29 — £31 per ton, carriage paid 

any station in Great Britain. 

Bromides— Per lb. 

Potassium . . . . 8d. A 

Sodium . . . . 8|d. > Spot valuos weaker. 

Ammonium . . . . 9d. ) 

Calcium Lactate . . 2s. 9d. per lb. for best English 

make 

Chloral Hydrate . . . . 4s. per lb. Prico shaded for largo 

quantities. 

Chloroform .. m . . 2s. per lb. for owt. lots. 

Creosote Ccu*bonalo . . 6s. 0d. perlb. Little demand. 
Guaidool Carbonate .. 13s. per lb. 
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Hexainine 

Homatropino 

mido 

Iron. Ammon. 
B.V. . . 


Hydrobro- 
Citrate, 


Magnesium Carbonate- - 
Light Commercial 
Magnesium Oxide- 
Light Commercial 
Heavy Commercial 
Heavy Pure . . 


4s. 3d. per lb. for foreign makes. 
Slightly cheaper. 

30s. per oz. 

Is. lid.— 2s. 3d. per lb., according 
to quantity. 

£30 per ton net. 


perfCmery chemicals 


Acetophenoae 
Aubepine . . 

Amyl Acetate 
Amyl Butyrato 
Amyl Salioylate . . 
Anethol (M.P. 21/22 ft 


. . 11s. 6d. per lb. 
.. 14s. 

..3s. 

. . 7s. 3d. „ 

. . 3s. 6d. „ 

C.) 3h. 9d. 


Menthol . . 

Mercurials 
Red oxide 
Corrosive sublimate 
White precip. . . 
Calomel 

Methyl Salicylate 

Methyl Sulphonnl 
Methylene di-tannin 
Paraf ormaldehyd e 
Paraldehyde 
Phenacetin 
Phenazone 
Phenolphthalein . . 

Potass. Bitartrate- — 
99/100% (Cream of 
' Tartar) 


. . £72 10m. per ton, less 21%. 

. . £27 per ton, less 21%. 

. . Is. Gd.- 2s. per lb., according to 
quantity. Steady market. 

. A.B.R. reoryst. B.P. 52s. Gd. per 
lb. 

. Firm and likely to advance. 

. 4s. lid.— 5s. Id. per lb. 

. 3s. 8d. — 3s. lOd. „ 

4s. (id.— 4s. 8d. ,, 

4s. Id. — 4s. 3d. ,, 

3s. per lb. for carboys. Brisk 
market. Slightly advanced. 

22s. per lb. 

7s. 6d. per lb. In good demand. 
3s. 6d. per lb. 

Is. 7d. per lb. 

7s. Gd. per lb. Steady niarkot. 

8s. (id. per lb. In short supply. 

8s. Gd. per lb. Very firm. 


Benzyl Acetate from Chlo- 
rine-free Benzyl Alcohol 3s. 3d. 
Benzyl Alcohol froo from 
Chlorine . . . . 3s. 3d. 

Benzaldehyde free from 
Chlorine . . . . 3s. 3d. 

Benzyl Benzoate . . . . 4s. 

Cinnamic Aldchvde 


Market 


90s. per cwt., less 2j| %. 
firmer. 

Is. 8d.— 2s. per lb. 

3s. per lb. 

lGs. 8d.- — 17s. 5d. per lb., accord- 
ing to quantity. Demand con- 
tinues. 

9d. per lb. for B.P. crystal English 
make. In good demand. 

2s, 3d.— 2 b. 4d. per oz., in 100 oz. 

tins. Steady market. 

6s. Gd. per lb. Neglected. 

4s. per lb. In more plentiful 
supply. 

9s. Gd. per lb. Quiet. 

3s. Gd. per lb. Scarce. 

Sod. Citrate, B.P.C., 1923 Is. 5d. — Is. 9d. per lb., according 
to quantity. Very firm, in 
common with other citrates. 


Potass. Citrate . . 
Potass. Ferricyanide 
Potass. Iodide 


Potass. Permanganate 

Quinine Sulphate 

Resorcin 

Salol 

Silver protoinate 
Sod. Benzoate 


Sod. Hyposulphite- 
Photographic . . 


Sod. Nitroprusside 
Sod. Potass. Tartrate 
(Rochelle Salt) 

Sod. Salicylate . . 


Sod. Sulphide — 
Puro recryst. . 


£14 — £15 per ton, according to 
quantity, d/d. consignee’s sta- 
tion in l-cvvt. kegs. 

lGs. per lb. Ia'ss for quantity. 

82s. Gd.— 85s. per cwt. Market 
quiet. 

Powder 2s. lid. per lb., and 
Crystal at 3s. per lb. Firm and 
very active. Supplies still 
scarce. 


. . 10d.— Is. 2d. per lb., according to 
quantity. 

Sod. Sulphite, anhydrous . £25 — £2G per ton, according to 
quantity, 1-cwt. drums included 
f.o.b. London. 

Sulphonal. . . . . . 18s. Gd. por lb. 

Tartar Emetic . . . . Is. 4d. por lb. 

Thymol . . . . . . 13s. 6d. — 14%. Gd. per lb. for good 

whit© crystal from ajowan seed. 


Nut ural 
Ooumarin 
Citronellol 
Citral 

Ethyl Cinnamate 
Ethyl Phthalate . . 
Eugenol . . 

Goran iol (Palarnarosa) 

d cranio I . . 

Heliotropine 

Jso Eugenol 

Linalol ox Bois de Rose 

Linalyl Acetate . . 

Methyl Anthranilate 

Methyl Benzoate 

Music Kotone 

Musk Xylol 

’Nerolin 

Phenyl Ethyl Acetate 
Phenyl Ethyl Alcohol 
Rhodinol 
Safrol 

Terpineol . . 

Vanillin . . 


6d. per lb. 


lb. 


. 22a. Gd. 

. 20s. 

. 19s. Gd. 

. 10s. 

. 10s. 

3s. 9d. 

11s. 

37s. Gd. 

7s. 9d.— 13s. 

8s. Gd. per 1 
15s. 9d. 

20s. 

20s. 

8s. Gd. 

Gs. 

52s. 6d. 

19s. 

4s. 

10s. 

16s. 

60s. 

Is. lOd. 

3s. 

25s. 3d. — 2Gs. Gd. per 11 
with steady demand, 
materials dearer. 


ESSENTIAL OILS 

Almond Oil, Foreign 

S.P.A. . . . . . . 14s. Gd. per lb. 

Anise Oil .. .. ..Is. lid. ,, 

Bergamot Oil . . . . 13s. 3d. „ 

Bourbon Geranium Oil . . 35s. ,, 

Camphor Oil . . . . 75s. per cwt. 

Cananga Oil, Java . . 9s. Gd. per lb. 
Cinnamon Oil, Loaf . . 5 pi. per oz. 

Cassia Oil, 80/85% . . 1 Is. 3d. per lb, 

Citronclla Oil — • 

Java 85/90% .. .. 4s. 9d. „ 

Ceylon . . . . . . 4s. 3d. „ 

Clove Oil . . . . . . 10s. Gd. per lb. 

Eucalyptus Oil 70/75%. . 2s. (kl. por lb. 
Lavender Oil — 

French 38/40 % Esters 24s. Gd. per lb. 


Lennon Oil 
Lcmongrass Oil 
Orange Oil, Sweet 
Otto of Rose Oil — • 
Bulgarian 
Anatolian 
Palma Rosa Oil . . 
Peppermint Oil — 
English 

Wayne County 
Japanese 
Pettigrain Oil 


2s. lOd. per 
2£d. per oz. 

1 Is. 9d. per lb, 

34s. peroz. 

26s. per oz. 

22s. 6d. per lb. 

70s. per lb. 

15s. fid. per lb. 
12s. fid. per lb. 
9s. Gd. per lb. 


lb. 
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TRADE NOTES 

Official Trade IntclHgeflfe 

The Department of Overseas Trade (development 
and Intelligence, .35, Old Queen Street, London, 
S.W. 1), has received the following enquiries for 
British goods. British firms may obtain further 
information by applying to the Department and 
quoting the specific reference number. 

Australia . Artificial silk, hardware, china, earthen- 
ware, scmi-porcelain — 661, 662, 663 ; Austria : Silk, 
chemicals — 670, 671 ; Brazil ; Drugs, chemicals, 
silk yarns — 698 : British India : Potassium perman- 
ganate — The Director-General, India Store Dept., 
Branch No. 10, Belvedere Road, S.E. 1 ; Chile : 
Electrical porcelain — 91 13 /F.L. /M.C. 12 ; Denmark : 
Earthenware — 693 ; Dominican Republic : Enamelled 
and galvanised ware — 685 ; Egypt : Asbestos goods — 
12,046/F.E./G.P. ; Hardware, glassware, earthen- 
ware, oils, paint — 12,038 /F.E./G.P. ; France. : Steel — 
673 ; Greece : Sugar — 674 ; Mexico : Paint, medi- 
cines — 687 ; Netherlands East Indies : Tinplate, 
acetic acid, sodium bisulphate — 681 ; New Zealand : 
CoiTugated iron, enamelled and aluminium ware — 
668, 690; South Africa : Creosote — 12,794/E.D./ 
C.C./2; Spain : Chemicals — 676; steel, copra — 677, 
678 ; Switzerland : Paper— 21,189 /F.W. /M.C./2 ; 
Turkey : Pharmaceutical products — 680 ; United 
States : Steel, paper-making materials — 682. — {Bd. of 
Trade J. y Dec. 385 and 27, 1923.) 

iTrade Information 

5 Chemical Firebrick. — We have received a circular 
describing the characteristics of tho chemical fire- 
brick linings manufactured by Messrs. Charles 
Davison and Co., Ltd., of Buckley, near Chester. 
For hand-fired and mechanical furnaces for roasting 
brimstone, pyrites, spent oxides and zinc blende, 
Messrs. Davison make blue “ Adamantine ” shelves, 
skew-backs and lumps, which are tested to fuse about 
1700° C., and are strongly resistant to the action of 
sulphur dioxide. The chief points in the design and 
construction of Glover towers are discussed at length, 
and advice is given on the choice of suitable materials. 
For Glover towers, Messrs. Davison supply “ obsidian- 
ite ” fire- and acid-proof blocks, rings and patent 
packers, and also “ Adamantine ” fire-proof burner 
pipe, which was developed during the war as a substi- 
tute for volvic stone or lava. “Adamantine” 
firebricks. stre also supplied for use in lining rotary and 
stationary cement kilns and lime kilns. The circular 
contains a great deal of valuable information derived 
as a result of long practical experience, and it should 
prove of much service to users of chemical firebrick. 

The Ingersoll-Rand Co., Ltd., has sent a copy of the 
Ingcrsoll-Rand Engineer’s Handbook and Diary for 
1924, which is of convenient size and inserted in a 
handsome leather cover. The Handbook provides, 
in addition to the usual calendar and diary, a series 
of tables giving useful information on horsepower, 
boiler testing, steam piping, power required for 
driving machine tools, pumps and crones, screws and 
screw-cutting, weights and engineering characteristics 
of various metals, wire gauges and much other 
information of interest to the engineer. The book 


concludes with tables giving figures used in calcu- 
lating the sizes of valves, piping, power requirements, 
and other data necessary when choosing one of the 
Ingersoll-Rand products such as compressed drills, 
air compressors, vacuum and centrifugal pumps, air 
lifts, barometric condensers. The Handbook and 
Diary will be a useful companion to all those who 
have to deal with compressed air, vacuum or similar 
plant. 

The Fertiliser Industry in the Netherlands 
The chief product of the Dutch fertiliser industry 
is superphosphate, for which large amounts of Ameri- 
can phosphate rock are consumed. Some Dutch 
fertilisers are shipped to the United States, especially 
bone meal. The situation of the industry is indicated 
by tho fact that while the phosphate factories of the 
country have a total capacity of about 450,000 ni. t. 
of superphosphate a year, they have been able to 
secure a market for only about two -thirds of their 
possible production, including about 150,000 m. t. 
of superphosphates consumed in tho country itself. 
This consumption also includes a considerable and 
increasing net importation of superphosphates. De- 
creased imports of superphosphates and of ammonium 
sulphate mark the further development of domestic 
supplies. Most of the nitrate comes from Chile, and 
small amounts from Belgium and Norway. Germany 
and Great Britain furnish most of the sulphate of 
ammonia, and Germany nearly the whole of all other 
artificial fertilisers imported, particularly the lime and 
potash preparations. — ( U.S . Comm. Rep., Oct. 1, 1923.) 

German Patent Fees 

From December 1 the fees for patents and trade- - 
marks have been placed on a gold basis ; that is to 
say, the charges are now payable in terms of gold 
marks, or their equivalent. The new fees are as 
follows : — Patent application, 6 m.; patent fee for 
first year, 8 in. ; for the eighteenth year, 1500 m. ; 
application for a trade-mark and registration fee, 

6 m. ; class fee, 2 m.; renewal fee, 25 m. 

The Fertiliser Industry In 1922 

Tho output of phosphate in North Africa (Tunis, 
Algeria, Egypt and Morocco) in 1922 was 2,583,000 t. 
of phosphates, reaching almost the maximum produc- 
tion of 1913, which was 2,736,000 metric t. Thus, 
utilising the stocks remaining at the end of 1921, 
North Africa was able in 1922 to export 2,668,000 1. 
of natural phosphates, surpassing any previous year. 

In the United States the production of phosphates 
decreased to 2,457,000 1. (3,161,000 t. in 1913) ; and 
exports showed an even greater reduction (731,000 1. 
in 1922, as compared with 1,388,000 1. in 1913). 
Exports to Germany, Denmark, France, Italy, and 
the Netherlands were larger than in 1913, whereas 
exports to the United Kingdom and Sweden decreased. 

The largest producer of superphosphates in Europe 
is France, with an output of 2,133,000 w. t. in 1922. 
Belgium was leader among the world’s superphos- 
phate exporting countries in the same year, and 
Germany was one of the principal importing countries. 

The world’s output of basic slag in 1922 was much 
below that of 1913, and the leading sources of basic 
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skg in 1922 were France and Belgium, whose total 
exports in that year showed a notable increase on 
those of 1921 and of 1913. 

Prices of natural phosphates in the United States 
declined considerably, but in Algeria and Tunis they 
rose above those of 1921, and were double those of 
1913. In Belgium and France, basic slag quotations 
have, since attaining their highest point in 1920, 
tended to decline. 

The potash industry, which in 1921 had practically 
regained its pre-war position, continued in the follow- 
ing year to make even more notable progress. Ger- 
many, France and Poland produced in 1922 altogether 

1.512.000 m. t. of potashes. France in 1922 more 
than doubled her 1921 exports of potash fertilisers, 
whilst Norway, the Netherlands, Sweden and the 
United States imported much larger quantities. 

In Chile 1,008,000 m. t. of nitrate of soda was won 
in 1922, and the exports were greater than those of 
1921. Countries with notable increases in imports 
of nitrate of soda in 1922 were : Germany, Italy, 
Poland, United States, Japan and Egypt, but Bel- 
gium, France and Spain showed a great decrease. 

The Norwegian output of nitrate of lime in 1922 
reached 150,000 m. t., and exports rose in 1922 to 

158.000 m. t. 

The world’s most important exporter of ammonium 
sulphate in 1922 was the United States, exporting 

150.000 m. t. of this fertiliser, thus surpassing even 
the United Kingdom. The principal importers of the 

S roduct in 1922 were Japan, Spain, France and the 
letherland East Indies.-* (He?, of Trade J., Nor. 22, 
1923.) 
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Lime in 1922. liy G. F. Lougitlin and A. T. Coons. 
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of the United States 1922, Bart II. Bp 183—186. 
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Sulphur and Pyrites. By H. A. C. Jenison and 
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EDITORIAL 


O UR correspondent “ F. H. C.” raises an 
important question in the letter printed 
in this week’s issue. It is clearly in 
the interest of the nation that there should not 
be a sharp line of demarcation between the man 
with scientific knowledge and the man with 
administrative powers. We have already suffered 
unduly from this. If the man of science is to be 
branded from his youth upwards as unfit for admin- 
istrative posts, many men with good brains will 
forsake science in favour of some less restricted 
vocation. Those who are in charge of museums and 
research should possess certain qualities of insight, 
industry, and good sense ; if they have in addition 
that scientific knowledge, which enables them to 
understand the minds and the language of those who 
use museums and engage in research, this should 
bo an additional qualification, not a disqualification. 
Is our great alkali trade less, or more, successful, 
because many administrative posts are held by 
competent chemists ? l)id the dyestuff industry 
on the Rhine suffer because of the technical know- 
ledge of most of the directors ? Was the late Lord 
Moulton impeded in his administrative duties by the 
fact that he knew enough chemistry to detect 
fairly speedily the charlatan or the crank ? The 
more the scientific man is confined to his laboratory 
or the lecture room the less influence he has on the 
community. It is essential that science shall be 
more and more brought before the attention of all 
sorts and conditions of men and already a great 
deal of harm has been done in many departments 
by placing in charge of them chiefs who were unsym- 
pathetic towards, or ignorant of the mentality of, 
those with whom they were brought into contact. 
+ * * 

The Science Masters have been discussing, among 
other matters, the advantages of the historical 
method of teaching chemistry. Some years ago it 
was reported that a famous judge said to a confused 
advocate : “ Let there be some order in your facts ; 
chronological is considered good ; but alphabetical 
if you prefer it; only* let there be some order.” 
Every mind haa its own preferences ; for our part the . 
chronological methodhaa always been the easiest and 


the most attractive. The introductory chapters in the 
early editions of Lyell’s “Geology” arc easy reading, 
and are printed in good type and on good paper, and, 
besides, the three or four volumes can not be acquired 
without some little search and some luck. One 
naturally finds it easier to learn from a book bought 
for ninepence at a second-hand bookstall than from 
a book obtained without any effort except finding the 
necessary money. Routh’s History of Mathematics 
is another excellent example, and there have been 
many successful histories of law, biology, chemistry 
and other branches of learning. We confess to a 
weakness for the historical method, and our small 
stock of books contains many an interpolated chrono- 
logical table which has helped to bring the facts into, 
their proper sequence. One great advantage of the 
historical method is that it is fairly easy to begin 
with the unknown and gradually erect a structure 
of fucts which, considered from a lapse of time, we 
may regard as tolerably well authenticated. It 
would be the height of folly for an editor, who never 
had more than an elementary smattering of chemistry, 
and that more than a score of years ago, to be at ail 
suspicious of the statements made by learned and 
respected exponents of the science in scores of text- 
books and articles. There is such an abundance of 
facts and such an abundance of hypotheses and 
theories that there ought to be no room for heretics 
or dissenters. But somehow or other — either from 
a deficiency of knowledge or of brains — we do not 
find it # particularly easy to classify the various 
explanations, see clearly what the writers mean 
when we read their views and attach to each part 
of the explanation those pieces of evidence which 
prove it and lead on to the next step. We read the 
other day, with some care, the Faraday Society's 
“ Discussion on the Electronic Theory of Valency ,” a 
small volume full of the most interesting arguments. 
The outstanding feature of it is that in some matters 
of prime importance there are crucial differences 
between the beliefs of Thomson, Bragg, Lewis, 
Sidgwick, Lowry and Thorpe. Some of these hold 
that two mechanisms of electrical attraction exist 
in chemical compounds, some say there is only one, 
and yet a considerable mass of confident literature 
is already in existence, with a specialised vocabulary, 
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applying the new principles to explain old facts in a 
new way. The recent paper in this Journal on 
theories of solution is another instance. Whether 
the views of Thomson, Armstrong, Lowry, Whetham, 
Ostwald and Arrhenius differ in toto or merely in 
degree, and whether any one of these really believes 
his view or merely regards it as a convenient frame- 
work for purposes of mathematical deduction, it is not 
very easy to ascertain. Ourselves, when young, did 
eagerly frequent places where such things were dis- 
cussed, and we are confident chemists now know far 
more of the nature of chemical change and chemical 
combination than they did five-and-twenty years ago. 

The statistics of solutions have been worked out in 
such detail that the subject cannot conceivably be 
in the state of fog it was in those far-off days when 
the income tax was fourpenco in the pound, and 
yet when Sir J. J. Thomson’s recent lectures are read 
and compared with the average text-book and dis- 
cussed in plain English with plain men, it is by no 
means easy to reconcile them. The impression left 
on our minds — probably an inaccurate one — is 
that Thorpe and Ingold believe that in organic 
chemistry wc do not know much more of the funda- 
mentals than that the carbon atom is tetrahedral in 
its grasp, and that it is no good talking gaily about 
the different kinds of valency and pretending we 
do. Sidgwick and Lewis and Lowry, if they all 
thought alike, could overpower them with a flood 
of oratory, but they must patch up their own differ- 
ences first. It would be pleasant to read a book on 
the principles of chemistry written by Lowry, pro- 
fusely annotated by Thorpe, and with introductory 
encomiums by Armstrong and Bancroft. Then we 
should know where we were. 

* * * 

It is not only in abstract questions such as we have 
mentioned that some universal creed of well -proven 
facts is desirable. Turning a few w'eeks ago to some 
standard works we read an account of the corrosion 
of iron, of the manufacture of white lead, and of the 
protecting effect claimed for this substance by 
those who are interested in the sale of it. The 
standard works displayed no exceptional uniformity 
in their treatment of these topics, and yet we presume 
that accurate information on these matters is easily 
accessible and capable of being expounded so as to 
be understood by those of mean intelligence. Other 
instances exist in profusion, and we should ljke very 
muoh to receive short articles, a couple of columns 
or so, on points of interest in industrial or pure 
chemistry from any readers who feel disposed to 
explain some of the facts and to show how their 
explanations are proved and rendered certain. Short 
articles are highly appreciated by our readers, and 
we are not ashamed to announce in this public 
manner that we should like to receive more of them. 
Hardly anything clears the brain so much as writing 
for a public with very varied tastes. The professional 
advocate in the. Law Courts" becomes clear and 
convincing after a few years' experience in explaining 
his cases to a jury composed of shopkeepers, mechanics 
and carpenters. If his audience consisted only of 
other idvocates we can imagine It. 


industry . 

THE MANUFACTURE OF NEWSPRINT 
PAPER * 

ByW. C. MUNRO 

The basic raw material used in the manufacture of 
newsprint paper is wood; spruce and balsam, two 
members of the evergreen family, being the most 
widely used and giving the best results. Poplar, pine, 
hemlock, aspen, tamarac and jack pine are also used, 
but with less satisfaction. Birch does not serve as a 
good pulpwood. It is too hard, is very difficult to 
drive, sinking soon after being put in the water, and 
also rots very readily. 

In securing timber limits for pulpwood purposes 
the chief factor to be considered is that of accessi- 
bility. The limit must have good wood with a pre- 
dominating percentage of spruce. It must have 
plenty of lakes and rivers to provide for the trans- 
portation of the wood, and there must be a place 
suitable for the establishment of an operating base 
and site for loading the pulpwood for rail or water 
transportation. The general weather also has to be 
taken into account. 

Cutting Operations 

From a centralised depot bushmen are sent into 
the woods each fall. These men work through the 
winter felling trees selected by the timber ranger 
and hauling them to the streams on which they are 
floated down to the depot in the spring. Some com- 
panies have their wood cut in lengths of from 12 
to 16 feet and drive it to a mill at the base, where it 
is cut into 4-ft. lengths before shipment. Other 
companies cut their wood in 4-ft. lengths and drive 
it to the base, where it can be loaded without further 
delay or operation. The latter method appears to 
be the most simple and economical, because tho 
wood can be more easily driven, especially in small 
streams. Tho mill at the base, with its attending 
power unit, repair shop, labour, etc., is eliminated. 
The w ood is readily stowed w ithout butting, in boats 
or on cars without broken stowage duo to uneven 
lengths. The cost of cutting and hauling is increased 
about 35 per cent. 

Driving Operations 

After the trees are felled and cut, they are hauled 
by a horse or tractor and skid to a stream or lake,' 
where they are piled on the ico or alongside of it. 
For short distances horses are tho cheapest motive 
power, but for long haulage a light tractor is best. 

A light tractor is preferable to a heavy one, as less 
money has to be expended in constructing roads. 

As soon as the ice starts breaking up in the spring 
tho drive commences. The wood from the small 
tributaries is driven into the streams, from the 
streams into the lakes, and from the lakes into the 

♦ Read before tho Montreal Section on April 16, 1923, tho 
essay, which gained tho prize of 850 offered by the Section for 
the best essay by a senior student of McGill University on his 
summer vacation work in applied chemistry, records the 
experience gained by working during four summers in a 
laboratory devoted to the examination of paper, and. in the 
plant of the Ontario Paper Co., as a member of repair crews, 
aa well as m the timber districts. 



20 


ii, H* 

main to the leading depot or mill 

storage pond. r ; , -V 

The way in which the wood is handled in the 
water influences the success of the drive, and it 
pays to have the best “ drivers 55 that can be secured 
to bring down the wood. If the wood has been 
driven in long lengths it has to be cut and butted 
and loaded on boats or cars. For loading on boats, 
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Goa! Storage and Boiler-House 

the wood is conveyed to the boats in a water-con- 
veyor, from Which it is shot down chutes into the 
hatches or on the deck of the boat and piled. 

It is a complex economic problem to decide 
whether the wood will be brought to the mill or the 
mill to the wood. The Ontario Paper Co. brings the 
wood to its mill, utilising freight boats during the 
navigation season to bring enough wood to the mill 
to last the entire year. 


chips are wet, so that a stronger acid* necessitating 
the use of more sulphur, is required to cook them. 
The wet chips also tend to heat in storage* 

Hand-fed Knife barkers or rossers give a very clean 
wood, which, if brought from storage, especially, is 
excellent for sulphite pulp. The loss of wood from 
knife barkers though is relatively high — about 18 
per cent., including the bark, and with inefficient 
work can run as high as 30 per cent, or more. In 
drum barking the loss may be kept within 8 or 10 per 
cent, of the wood handled. 

Manufacture of Sulphite Chemical Pulp : 

Preparation of the Wood 

A clean, dry, white spruce is of groat advantage 
in the making of sulphite, because of its high cellulose 
content, its low content of resins, and its good colour. 
Its fibre is long, strong, soft and pliable, and gives a 
nice pulp. It pays to have separate storage piles 
of wood intended to be used for chemical pulp and 
to build these piles of extra quality spruce, allowing 
them to season three or four months before being 
used. The wood not only dries but becomes oxidised, 
which facilitates cooking. 

The wood is conveyed to the mill from the piles 
and barked. It is then chipped in a wood chipper, 
the quality of the chips depending upon the adjust- 
ment of its knives. The chips are screened, generally 
through a screen of the flat shaker or cylindrical 
type, and chips which do not pass through the open- 
ings, varying in size from mill to mill, aro^ sent 
through a re-chipper or disintegrator. The chips 
are then conveyed to the chip storage above the 
digesters. There are several forms of chip storages, 
each having merits of their own. A cylindrical tank - 


The Mill Yard 

The wood is received at the mill in 4-ft. lengths, 
with most of the bark attached, and has to bo cut 
into lengths suitablo for drum barking. 

The first mill waste of wood occurs at the saws, 
the amount ol sawdust produced being considerable. 
So far the sawdust is of little value except as fuel. 
The saws used are of the “ V ” toothed circular type, 
and produce a fairly coarse sawdust. It might be 
possible, by producing a coarser sawdust, to utilise 
it in the manufacture of sulphite pulp. 

To economise in labour the wood should ho 
handled as little as possible. Thought and money 
expended in developing an efficient system of wood 
handling should prove very remunerative. 

The Wood Room 

The wood is prepared for pulping in the wood 
room, and then eonveyed to its respective depart- 
ments. Removal of the bark is the only preparation 
required for wood destined for ground wood-pulp. 
The hark is removed in a drum barker by the action 
of the wood tumbling around in a rotating drum 
made of “ U ” shaped iron bars or of sheet wrought 
iron with lugs attached. A drum barker, with high- 
pressure water nozzles, removes the bark sufficiently 
for both news sulphite and groundwood pulps. If 
the wood for the sulphite is sent direct from the 
barker to the chipper, and hence to the chip loft the 



Acid Storage Tanks, Base of Jenssen Tower, Limestom 
Piles and Chip Conveyor Housing 


of reinforced concrete is favourably looked fipor 
because of its durability and low cost. 

The Digesting Solution or “ Cooking Aoed ” 

The solution used in digesting the wood, known in 
practice as u acid, 1 * is a solution of calcium magne- 
sium bisulphite, which is made by burning sulphur in 
air florin pulphur dioxide, and passing this gas 
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into water in the presence of limestone ; the resulting 
sulphurous acid acts on the limestone, forming the 
bisulphite solution. The process and apparatus is 
complicated, due to the many varying conditions 
and the corrosive nature of the product. The pure 
sulphur, melted or crystalline, is fed into the sulphur 
burners, which consist of hollow cylinders of wrought 
iron, and rotate slowly about a horizontal axis. The 
ends of these cylinders aro cone-shaped, one end con- 
ducting the fumes to the combustion chamber while 
the sulphur enters at the other. Both ends are litted 
with devices to control the supply of air, an im- 
portant feature. To convert one pound of sulphur 
to sulphur dioxide requires one pound of oxygen, or 
the amount of oxygen contained in about 54 cub. ft. 
of air. If more air is admitted, especially if moist, 
sulphuric anhydride is formed, which corrodes the 
pipes and causes considerable loss of sulphur. Much 
oxcess air is also liable to cause overheating of the 
chamber (the temperature of which should not exceed 
700° C.), and consequent sublimation of the sulphur, 
since more sulphur is vaporised than can bo oxidised 
and the sulphur vapour passes on with the gases 
until it strikes the cooler, where it condenses, clogging 
the pipes, causing trouble and the formation of 
polythionic acids. 

Sulphur dioxide is fairly readily oxidised to 
sulphuric anhydride, which dissolves in water to 
form sulphuric acid. This sulphate radical is pre- 
cipitated in the digester as insoluble calcium sulphate, 
which is a great nuisance. Keeping the gas cooler 
and pipe lines as free from air leaks as possible 
eliminates to a largo extent the formation of sulphuric 
anhydride and acid. 

The sulphur gas is sucked from the combustion 
chamber through a cooler of lead pipe, the arrange- 
ments of which are many, though the principle for all 
is similar, viz., counter-current to water, the pipes 
for the most part being also exposed to the air. The 
gases containing about 14 per cent, of sulphur dioxide, 
which have been cooled to near 55° C.„ pass through 
the suction fan and are blown into the tower system . 
The temperature to which the gas should bo cooled 
is a much disputed point. Theoretically, the cooler 
the gas and water the more gas absorbed, conse- 
quently the greater the efficiency of the system. 
But there are several other factors which, if not con- 
sidered, cause the waste of much sulphur. These 
conditions will be discussed shortly. 

The Jensson system of making acid is ta general 
use, and although the system is patented, especially 
the concrete towers, the idea is the same for all low- 
tdt^er systems. The milk of lime system is being 
d&wrded on account of the high labour costs and 
power consumption involved. 

The fresh gases are blown up the “ strong tower,” 


which is tilled with limestone in pioces of the size of 
a football, and are met by a shower of “ weak acid” 
which is sprayed in at the ton of the tower. After 
strengthening the “ weak acid, the remainder of the 
gases pass out the top, d own through a lead pipe, 
and then up an adjacent tower, Jermed “ weak,” to 
be met by a spray of pure cold water from tho top, 
which runs down through the stone in the tower, 
sulphurous acid being formed. Thin acid acts on the 


limestone forming calcium monosulphite, which is 
insoluble and is precipitated on thb surface of the 
stone. However, in the presence of excess of sulphur 
dioxide, the monosulphite is changed to the soluble 
bisulphite, which passes into the solution. 

An acid reacts more readily upon an alkali rock at 
a temperature above normal. If the gases admitted 
to the tower are too cold, they together with the 
cold water keep the stone at such a low temperature 
that the monosulphite will not be properly formed, 
and consequently the production of bisulphite will 
be inefficient. If the gases and water are too warm, 
so much monosulphite is formed that it all cannot be 
changed to bisulphite. In both cases valuable 
sulphur gases will escape to the air from the top of 
the “ weak tower.” 

After the fresh water has reacted with the gas 
and stone it flows as weak acid to the weak acid 
settling tank, where suspended matter is removed. 
It is then pumped to the top of the strong tower and 
sprayed down to meet the fresh gases coming up. 
The towers are changed from strong to weak at 
intervals, being replenished with stone while u weak,” 
and vary in number with the amount of acid 
required. 

The strong acid passes from the bottom of the 
strong tower to the strong acid settling tank, and is 
pumped from there to the storage tanks. 

The content of sulphur dioxide in the acid is con- 
trolled by titration and tho determination of its 
specific gravity. Tower acid generally contains 
3*75 per cent, of total of total sulphur dioxide, 2-40 
per cent, being free and 1-35 per cent, being com- 
bined. Tower acid is weaker in free than “ cooking ” 
acid and stronger in combined acid, owing to the 
introduction of gases relieved from the digesters. 
The Ontario Paper Co. utilises 205 to 220 lb. of 
sulphur per ton of pulp, so that the process is very 
efficient. 

Digesting ok Cooking Process 

Wood consists principally of cellulose with an 
intercellular binding of lignin and resins. The object 
of the digesting process is to remove the binding, 
leaving the cellulose in fibre form, which is suitable 
for matting into a strong sheet of paper. Sulphurous 
anhydride itself has a vigorous hydrolytic action on 
the binding materials, dissolving them from the 
cellulose. However, the action produces a black 
sticky mass, composed to a large degree of complex 
organic acids and aldehydes which discolour or 
“ scorch ” the pulp. The purpose of the base in the 
acid solution is to react with these acids and aide 
hydes, forming soluble salts which are drained free 
from the residual pulp in the blow pits. The chips 
are reduced to chemical pulp by the action of the bi- 
sulphite solution assisted by steam, heat and pressure. 

Cooking is carried on in large wrought-iron tanks, 
called digesters, which are lined with plaster and acid- 
resisting brick, a mixture of litharge and glycerin 
with quartz being qsed as a mortar. The process 
takes, on an average, 10 hours for each cook, which 
varies according to the wood, strength of aoid, and 
the temperature and pressure utilised. The digesti f 
is filled to within a few feet of the top with ehips from 
the storage, and the chips are almost covered with 
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cooking acid,which enters at the bottom. The head 
is then bolted on, all valves closed, and the steam 
pressure turned on gradually. After about three 
hours a pressure of around 75 Jb. per sq. in. is reached 
and maintained throughout the cook. If the steam 
pressure is turned on too rapidly, the gas is driven 



An Electrically- driven Paper Machine 

(From the “wire” or “wet” end) 


from the acid without acting on the wood, and a raw 
cook results. The steam is admitted slowly till the 
pressure roaches 75 lb., then the gas evolved by the 
increase in temperature tends to raise the pressure, 
but this is relieved by allowing the gas to pass 
slowly out to the acid storage tank after being cooled. 
Liquid, termed “ liquor,” and gas come off first, and 
then gas follows until the end of the cook. 

The relieved gases are cooled by several designs of 
coolers, the “ bee-hive ” being perhaps tho most 
efficient. The system of handling the “ relief ” at 
the Ontario Taper Co.’s mill gave very good service 
and was rather original. Until the summer of 192 J 
the relief was taken olf the digesters and conducted 
to the coolers by 2-in. brass pipe. The liquor cor- 
roded the pipes and caused leaks, the action being 
accelerated by the largo amount of liquor and gas 
passing through the line at high pressure. These 
leaks caused much suffering to the sulphite repair 
crew, which was constantly replacing sections and 
connexions in the relief system. The cost of this 
labour and material was considerable. To do away 
with this nuisance the following plan was adopted. 
Connexions with all the digesters remained of 2-in. 
brass pipe, as these parts are small and easily re- 
placeable by tho “ cooks.” The connexions lead tho 
relief into a 4 -in. pipe lino of cast lead hardened with 
a small percentage of antimony. This pipe line took 
the relief to the coolers, where it was divided, passing 
into two 2-in. rolled lead pipes. These pipes, about 
a hundred feet long, were wrapped spirally around a 
wooden form placed in a concrete basin, cold water 
pouring over the pipes and form into tho basin. The 
relief came from these pipes into another 4-in. cast 
lead line, which took it to the Storage tanks. The 
addition of this 44n. line eased the pressure and 


greatly facilitated the relieving of the # digesters and 
was unaffected by the liquor or gas. 

Care must be taken that all the sulphur gas is not 
relieved from the digesters before blowing. If this 
occurs the pulp “ scorches ” and is ruined. To avoid 
this, the liquor in the digester is from time to time 
tested during the cook, say, every half-hour, with 
iV ,/N iodine solution. When the gas is nearly all 
taken off, and a sample of the pulp appears clean, 
with the fibres soft and well separated, the digester 
is blown, the stock being blown into blow pits with 
false bottoms of perforated tile. There seems to be no 
room for improvement in the design of all modem 
blow pits and the method of handling the “ stock ” 
in them. 

The sulphite liquor drains from the iftock in the 
pits, generally to the sewer, unfortunately. Despite 
much research, little use has been found for this by- 
product of the sulphite process. It is being used by 
several mills as an adhesive in the manufacture of 
cores and to seal wrappers on the rolls of paper. 
However, so much steam is required to evaporate 
the liquor that it is doubtful if it will pay to use it. 
Sulphite liquor is looked upon with much favour in 
the manufacture of lignite briquettes, and seems to 
be satisfactory for that purpose. Dextrin and some 
brown dyes have been derived from it. It yields 
about 1 per cent, by volume of ethyl alcohol, but 
an economical process of extraction, which has 
proven a success, has not yet been devised. 

Many sulphite plants are troubled with leaky 
digesters. This leaking can generally bo stopped by 
tapping through the shell of the digester where the 
leak occurs and forcing in, under pressure, grout, 
which is a thin mixture of cement, quartz and water. 
Many leaks are due to faulty construction of the 
digester-house. One fault was particularly noticed 
in several mills, the concrete floor of the top digester 
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room being allowed to encase the neck of the digester 
completely. Now* the digester is continually ex- 
panding and contracting during its operation, and if 
free to move will often do so to the extent of an inch 
or more. If this expansion is resisted by the concrete 
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flooring, stresses are set up in the digester which power factor on alt^atii^-cun»nt jtodii^ flaotors 
strain it and leaks ensue. A space of two inches or decreases with a decrease in load. The load on the 
more was allowed between the bottom of the floor grinders is controlled during their operation by a 
and the digester in the Ontario Paper Co.’s mill. A connexion between the hydraulic pressure Valve and 
skirting of sheet lead was placed around the neck of the load ammeter. ) 

the digester on the floor to cover the open space, and A stone of large diamete^r makes more pulp than 
an iron ring was bolted on the neck of the digester to one of small diameter, but more power is required to 
prevent the head bolts from falling on the lead and overcome the greater turning moment of the -larger 
cutting it. stone. As the stone decreases in diameter owing to 

The stock is pumped from the blow pits, through wear less power is consumed put less pulp is produced 
the knotter, over the riffler, through centrifugal also. After the stone has worn down under a certain 
screens, is deckcred or thickened, and then passes to diameter, so little pulp is produced that it runs at a 
the sulphite storage tanks. loss until replaced by a new one. The quality of the 

stock is dependent upon the condition of the stone, 
Groundwood or Mechanical Pulp the pressure under which and the temperature at 

Groundwood or mechanical pulp is the lowest which it is produced. It is better to have a regular 
grade of pulp manufactured. The fibres are short, systematic dressing stones at set intervals 

have little strength, and the original composition of rather than to go by the stock. Its appearance is 
the wood remains unchanged. It is obtained by dis- often deceptive, even under the “ blue glass ” tests 
integrating the wood, or cutting the fibres away of the experienced eye. 

from it, by forcing it against a large grindstone under The pressure applied to the wood has a great 
pressure, generally hydraulic. Two main classes of effect upon the quality of the fibre produced and 
grinders aro now in use in the different mills : mag- 
azine grinders, such as the Voith, and the old style 
and hand-fed pocket grinders of which there are the 
three and four-pocket types. Each class has its 
merits. The magazine grinders save labour and 
space and consume less power per ton of pulp pro- 
duced. The grinding conditions can be kept con- 
stant over a larger amount of stock, which tends to 
keep it uniform, a desirable feature in groundwood 
production. The appearance of the mill is greatly 
improved, and the steam generated can be conducted 
up the wood magazine, loosening up the fibres in the 
wood. On the other hand, there is the first high cost, 
difficulty of repairs, and the possibility that the mill 
may have to shut down if there is trouble with the 
grinder. 

The old style three-pocket grinder is still in much 
favour. Its first cost is low and its operation is com- 
paratively simple. Repairs are easily, made, and a 
shut-down of one grinder in a battery of forty is of no 
consequence. The varying conditions over forty 
grinders are in the sum total so nearly constant that should vary with the grade of stones used and the 
a uniform product results if the stones are all kept in nature of the wood being ground. A microscopic ana- 
good condition. Four-pocket [grinders save space, lysis of the pulp is a great help in checking the pres- 
thoir stones are larger, and they produce about 40 sure applied to the wood and the sharpness of the 
per cent, more pulp with an increase of about 30 per stones. It is very easy to tell whether the fibres have 
cent, on power. There is a tendency for the grinder been scraped off the log or cut off if a microscope 
men to feel that the fourth pocket is an extia burden, slide is made of the pulp and stained with Herzberg’s 
and hence plug it if they are not watched. In the stain. 

successful operation of the pocket grinders the The temperature at which the stock leaves the 
grinder men play a large part. The pockets should be. stone is very important, and the conduct of the stock 
loaded each time with wood of uniform size, plac^p on the paper machine varies with it. If the tempera- 
in the pocket so that lines perpendicular to the ture of the stock coming from the stone is allowed to 
surface of the stone, through the centres of the logs rise much above 170° F., the resins in the wood are 
in the layer next to the stone, pass through the liquefied, and come to the surface of the individual 
centres of the corresponding logs in the upper layers, fibres, incrusting them with a waterproof coating 
This prevents jamming of the pockets. If two large which makes it difficult to form a good sheet on tho 
sticks are placed on the stone with a small one be- wire, as well as clogging the wire and contaminating 
tween them on top, the wood is pushed outward the machine clothing with pitch. The pulp produced 
towards the sides of the pocket and the pocket jams, is fine and lifeless. 

Some sequence of order should *be followed in the From the stones tho stock is diluted with white 
filling of the pockets, so that too many pockets on water and passes through the “ bull screen,” where 
the same line are not off the stone at one time, as the the major slivers are removed. It is . then ient 
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through oentrif ugalscreens wMcfc reject the tailings 
or coarse pulp. To minimise the screenings the 
pockets should be kept screwed down to the grinder 
stones. The stock should enter and leave the screens 
at the consistency intended for them for the best 
results, and the screen plates should be kept in good 
repair. From the screens the stock is deckered or 
thickened and sent to the " shish ” storage tanks or 
the wet machine vats. 

Preparation of Furnish for Paper Machines 
Sulphite and groundwood pulp slush are drawn 
from their respective storage tanks to a mixing tank 
in the proportions necessary for good newsprint 
stock, generally about 25 per cent, sulphite and 75 
>er cent, groundwood. Many mills can run a 
urnish with much less sulphite, beoause the printing 
presses on which the newsprint is to be used run at 
iow speed or else the owners of the presses would 
rather have the paper break on them rather than pay 
for the extra sulphite. 

The modern high-speed news presses require a 
paper with a high tensile strength giving a Mullen 
best of from 10 to 12 lb. per sq. in. Newsprint is not 
made for the purpose of running well over a paper 
machine, but for running well over a news press at 
about three times the speed it came off the paper 
machine. A furnish of much under 22 per cent, 
mlphite will notgive a paper which will answer these 
requirements. This is why European paper has not 
found favour on the American market. 

A small quantity of colour, principally Prussian 
methylene blue, is added to the furnish to offset the 
natural colour of the groundwood. A little alum is 
ilso used to “ set ** the resins and colour as well as 
prevent the stock from foaming to a large extent. 
Hay is also generally added to give the paper extra 
mdy and a smooth finish. The amount of alum and 
day added are best varied with the amount in the 
vhite- water system. 

From the mixing tank the furnish goes to the 
Jordan chest, through the Jordan mixing engine, 
nto the machine supply chest, and after being 
liluted to a consistency of about 0*6 per cent, with 
vhite water from the wire pit, the furnish or “ stuff ” 
masses to the machine screens and head boxes. 

The Paper Machine Room 
The stock is now on the paper machine. It goes 
hrough the slice on to the wire, through the presses, 
hyers and calender stack and is reeled up as paper, 
fho paper is then re-wound and cut to size, rolled 
o the finishing room where it is recorded and 
vrapped, and then shipped to the newspapers. 

Fordrinier paper machines have reached such a 
ugh degree of mechanical, perfection that if the 
urnish of stock to a machine is good, there is little 
rouble in making paper. 

The seasons have great effect upon the conduct of 
he stock on the wire. In summer the stock is much 
' freer,” that is, sheds its water more rapidly than In 
vinter. This is largely due to the effect of the warm 
vater on the resins of the wood. To counteract this, 
he grindstones are dressed with finer burrs in 
•ummer than iii ; slows up the stock by I 


producing a finer grade which does not permit the 
water to pass through the wire so readily. 

*. It is good from a business point of view to leave 
as much moisture in the paper as possible without 
damaging the sheet, since paper is sold by weight. 
It is claimed that moist paper runs better on the 
presses also. The paper from the machines of most 
mills contains roughly 8 per cent, of moisture by 
weight. It is possible to leave up to 11 or 12 per cent, 
of moisture in the paper, but with more it “ blackens,” 
owing to the hydration of the cellulose in the 
calenders. 

Problems in the Industry 

There are many problems in the paper industry 
to-day, such as sower waste, utilisation of sulphite 
liquor, stock control, electric paper-machine drives, 
eto., which only those with technical education can 
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hope to solve. But the problems also cannot bo 
solved without the help of those who are actually 
making the paper. These men were and are just as 
anxious to improve the process of paper-making as 
the most enthusiastic technical man ever was or will 
be, but unfortunately they are handicapped. They 
were able to bring the process to a certain stage with 
practical knowledge, but are unable to advance 
further. They realise their handicap and are willing 
that thoSe who are better fitted should carry on; 
but they expect, and rightly so, to receive respect 
and credit for their share of the work. The practical 
paper-maker is always ready to adopt any idea or 
suggestion which is in the best interest of the process, 
if that idea or suggestion is explained to him in the 
proper manner and in familiar language which he 
can understand, without the feeling that you are 
talking over his head. It is hard for a person who 
has not worked with paper-makers to realise how 
sensitive they are. - 

Prof. E. Boyce Stuart, who was professor of 
Chemistry at Northwestern University, has died at 
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FORTHCOMING EVENTS 

Jan. 14. Royal Scottish Society op Arts, the Music 
Hall, Edinburgh, at 8 p.m. First Keith Lec^ 
ture, 1924. “The Thermionic Valve and its 
Application to Broadcasting,” by Capt. P. P. 
Eckersley. 

Jan. 15. Society op Chemical Industry, Edinburgh and 
East of Scotland Section, the Hall of the 
Pharmaceutical Society, 36, York Place, Edin- 
burgh, at 7.30 p.m. “ Recent Work on Gela- 
tin,” by Major R. Bruce, F.I.C. 

Jan. 15. Society oe Chemical Industry, Birmingham 
and Midland Section , University Buildings, 
Edmund Street, Birmingham, at 7.15 p.m. 
“ The Spontaneous Combustion of Coal,” by 
J. I. Graham, M.A., B.Sc. 

Jan. 16. Society of Chemical Industry, Newcastle Sec- 
tion. “ The Setting of Anhydrous Calcium Sul- 
phate,” by C. L. Haddon and M. A. W. Brown. 

Jan. 16. Institute oe Chemistry, Leeds Area Section, 
Queen’s Hotel, Leeds, at 7 p.m. “ The Training 
of the Chemist,” by Dr. R. D. Abell, F.I.C. 

Jan. 16. Royal Microscopical Society, 20, Hanover 
Square, London, W., at 7.30 p.m. Annual 
Meeting. “ The Early History of the Polari- 
soope and the Polarizing Microscope,” by Prof. 
F. J. Cheshire, C.B.E. 

Jan. 16. HuiJi Chemical and Engineering Society, the 
Hull Photographic Society’s Rooms, Grey 
Street, Park Street, Hull, at 7.30 p.m. “ The 
Manufacture of Wood Extracts,” by J.- A. 
Rea veil. 

Jan. 16. Society of Glass Technology, the College of 
Technology, Manchester. 

Jan. 17. Chemical Society, Burlington House, Picca- 
dilly, W. 1, at 8 p.m. (1) “A Suggested Ex- 
planation of the Allotropic Transformations of 
Iron,” by R. H. Atkinson. (2) “ The Activity 
of Water in Aqueous Hydrochloric Acid,” by 
H. J. E. Dobson and I. Masson. (3) “ The 
Freezing of Inorganic Hydrogels,” by J. R. I. 
Hepburn. 

Jan. 18. Society of Dyers and Colourists, Manchester 
Section , 36, George Street, Manchester. “ Tho 
Fluorescence of Cellulose,” by S. J. Lewis, D.Sc. 

Jan. 18. Institute of Metals, Swansea Section , Uni- 
versity College, Singleton Park, at 7.15 p.m. 
“ The Annealing of Non-Ferrous Metals,” by 
Capt. L. Taverner, A.R.S.M. 

Jan. 18. Society of Chemical Industry, South Wales 
Section , the Technical College, Mount*Pleaaant, 
Swansea, at 7.15 p.in, “ Routine Work in an 
Oil Refinery Laboratory,” by T. D. Ambrose, 
B.Sc. “ Estimation of Sulphur in Petroleum,” 
by Dr. H. B. Thompson. 

Jnn. 18. West of Scotland Iron and Steel Institute, 
Royal Technical College, George Street, Glasgow, 
at 7 p.m. “ Some Experiments on Cast Iron,” 
by J. W. Donaldson, B.Sc. 

Jan. 18. Society of Chemical Industry, Liverpool Sec- 
tion. Joint meeting with the Liverpool and 
North-Western Section of the Institute of 
Chemistry, at the Clubrooms of the Overseas 
League) 14, Elliot Street, Liver pool, at 6 p.m. 
M The Position of British Chemical Industry in 
Foreign Markets, V by S. P. Leigh. 


SOCIETY OF CHEMICAL^iiNDUSTRY 

OFFICIAL NOTICES 

NOTICE TO MEMBERS AND SUBSCRIBERS 

The Annual Subscription fell due on January 1, 
and Members and Subscribers are reminded that no 
issues of the Journal for 1924 will be despatched to 
them until their subscriptions have been received at 
the Society’s offices. 

The formal applications for subscriptions have been 
despatched to Members and Subscribers. 

EXTRA COPIES OF ABSTRACTS 

Members and subscribers may find it advantageous 
to have extra copies of the Abstracts section of the 
Journal printed on one side of the paper only, for 
filing purposes. The Society is prepared to supply 
these for the year 1924 in complete sets at a charge of 
£1 ])er set. Members and Subscribers who desire to 
avail themselves of this offer are requested to com- 
municate with the General Secretary at once. 

EDITORIAL NOTICES 

The Society as a body is not responsible for state- 
ments and opinions appearing in the Journal. 

Members of the Society, and others, are invited 
to submit original articles, news, notes and other 
relevant information to the Editor of Chemistry <L 
Industry. Such contributions should bo clearly 
written (preferably typewritten with double spacing), 
and be accompanied by a stamped and addressed 
envelope. They wall bo paid for if inserted. Sources 
of information should always be given, not necessarily 
for publication. 

Hon. Secretaries of Local Sections and of other 
Societies are asked to forward notices and reports of 
meetings as early as possible, and publishers to send 
books for review, direct to : — The Editor, Chemistry 
& Industry , Society of Chemical Industry, 
Central House, Finsbury Square, E.C. 2. [Tele- 
phone : Gierke mve 11 No. 2429.] 

Hon. Secretaries of Local Sections and of oilier 
Societies arc as/ced to note that announcements of forth- 
coming events cannot he inserted in the next issue, of 
the Journal unless they are received not later than 
Tuesday in any week. 

Matters relating to the Transactions and Abstracts, 
including Papers intended for insertion as Communi- 
cations, should be addressed to The Editor of 
Transactions, at the same address. 


DEATHS 

Clowes, Dr. F. (Original Member), of The Grange, College 
Road, Dulwich, London, 8.E. (a former President of 
the Society). On December 18, 1923. 

Fox, Thomas (Original Member), of Messrs. Fox Brothers 
and Co., Ltd., Wellington, Somerset, woollen manu- 
facturer. On September 26, 1923. 

Hope, James (elected 1888), of Tho Nickel Co., Kirkin- 
tilloch, Scotland, works manager. On November 10, 
1923. 
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LONDON SECTION 

Two short papers wero read at the meeting held, 
with Dr. Bernard Dyer in the chair, on January 7. 

The first paper was on “The Estimation of Butyric 
Acid in Presence of Acetic Acid,” by Dr. E. Fyleman. 

Dr. Fyleman said it is usual in the examination of 
Fermentation products to distil the volatile acids after 
Acidification with sulphuric acid or phosphoric acid. 
The total acidity of the liquid so obtained is then 
Found by titration with standard alkali, using phenol - 
phthalein as an indicator. The acetic acid in sucli 
products is usually accompanied by a certain quantity 
)i butyric acid, the determination of which by ordin- 
ary methods is difficult. The determination of the 
■quivalent weight by means of the barium or silver 
*alts does not give satisfactory results, as neutral 
barium salts decompose, possibly by hydrolysis, on 
evaporation of the solution, and the silver salts 
leposit metallic silver under such conditions. Dr. 
[fyleman has found, however, that butyric acid can 
>e determined in such liquids with a considerable 
legree of accuracy by boiling with excess of potassium 
lichromate in a sulphuric acid solution of definite 
strength. Under such conditions butyric acid is 
)xidiscd to acetic acid and carbon dioxide and 
educes the dichrom»te to the extent of the equivalent 
>f 6 atoms of oxygen. Propionic acid acts similarly, 
exercising a reducing action equivalent to 3 atoms of 
ixygen, whilst acetic acid remains almost unattacked. 

V correction is necessary for the reducing action of 
he acetic acid, whether originally present or produced 
>y the oxidation of its homologues. 

The distillate eontaining volatile acids is titrated 
is usual with N /4 sodium hydroxide in the presence 
>f a minimum quantity (two drops) of alcoholic 
)henol-phthalein solution of the usual concentration, 
t is then boiled down to half its bulk in order com- 
jletely to remove the alcohol from the phenol- 
hthalein solution, and subsequently diluted to 
such an extent that 20 c.c. of the liquid corresponds 
o approximately 1 c.c. of N /4 sodium hydroxide 
olution. To 20 c.c. of the liquid, 25 c.c. of N /4 
)otassium dichromate are then added in a 300 c.c. * 
■onical flask, which is then placed under a reflux 
aebig condenser; 30 c.c. of concentrated sulphuric 
tcid (96 per cent.) is then added through the condenser 
vit-h shaking, and the liquid is at once boiled for one 
lour. It is then cooled, diluted to about 250 c.c., 
tnd titrated with N /4 thiosulphate solution after the 
tddition of potassium iodide, finally using starch 
>aste as an indicator. 

As the reducing action of butyric acid is equal to 
> atoms of oxygen, then, apart from the correction 
or acetic acid, each cubic centimetre of N /4 potassium 
lichromate solution (equivalent to 8 grammes of 

ivailable oxygen per litre) represents — — _ — 

>•00183 g. of butyric acid. Should propionic acid 
>o present, this cannot, of course, be distinguished 
rom butyric acid by this method, but as the oxygen 
absorption is proportional to the increased weight of 
>rganic acids, the total weight of organic acids is 
orrectly determined, a matter of technical import- 
ance, though a portion of the butyric acid found may, 


in reality, consist of an equimoleoular mixture of 
acetic and propionic acids. As the greater part of 
the oxidation to acetic acid takes place in a very few 
minutes, the correction for the reducing action of 
that acid may, without appreciable error, be based 
on the number of molecules of organic acid originally 
present — i.e., on the total acidity. Experiments 
were carried out to investigate the effect of variations 
in the quantity of sulphuric acid, and also in the 
duration of boiling and the details arc given in the 
paper. Acknowledgment is made to Messrs. Power 
Spirits, Ltd., and Mr. H. Langwell, in whose labora- 
tories tiiis work was carried out. 

In the course of the subsequent discussion Dr. 
Eeilley said he preferred physical to chemical methods 
for this purpose, and Dr. Fox, of the Government 
laboratory, pointed out that a considerable number 
of physical methods were commonly employed in 
chemical laboratories. Dr. Fyleman said that, 
whilst he did not distrust physical methods generally, 
he did distrust them for this particular purpose. 

The second paper, describing “ The Estimation of 
Calcium in Spelter and Zinc Ores,” was read by Mr. 
C. E. Barrs. 

The author pointed out that in the sale of spelter 
it is often stipulated that cadmium is not to be taken 
as zinc, and also, if the metal is to be used for rolling 
into sheet, it is important that the cadmium content, 
as well as the other impurities present, should be 
known accurately. It was with the view of assisting 
those who have to make these separations, and 
because the separation from zinc is usually attended 
with more or less difficulty, that it was decided to 
publish the full details of methods for estimating 
cadmium in spelter, and also in zinc ores. 

In using the method for spelter, 10 g. of metal is 
dissolved in 30 c.c. of nitric acid and 100 c.c. of 
water. When dissolved it is diluted to 250 c.c. with 
warm water, and ammonia (sp. gr. 0-880) added 
until the zinc hydroxide precipitate is redissolved. It 
is then heated to coagulate the remaining precipitate, 
filtered and washed with a solution of 5 per cent, 
ammonia. The filtrate is then heat eel nearly to 
tailing point, and whilst stirring, 2 c.c. of a 50 per 
cent, solution of sodium sulphide is added. This is 
repeated with stirring until a small excess of zinc is 
precipitated. The beaker is then stood on a hot 
sandbath for an hour with occasional stirring. It is 
then filtered without washing, the contents of the 
filter wa^Jicd back into the same beaker, the filter 
cleaned with, and the precipitate dissolved in, nitric 
acid ; 15 c.c. of sulphuric acid (1—1) is then added, 
and the contents of the beaker evaporated until 
sulphur trioxide fumes appeared. Then 25 c.c. of 
water are added, and heat is applied until all soluble 
salts have dissolved. After allowing to cool, the 
precipitate is filtered off, and washed with 5 per cent, 
sulphuric acid. Sufficient concentrated sulphuric 
acid is then added to make the filtrate of 20 per cent, 
acidity, and after warming to 60° C., sulphuretted 
hydrogen is passed for a few seconds to precipitate 
most, but not all, of the copper. It is gently heated, 
and when the precipitate has coagulated, filtered and 
washed with 2 per cent, sulphuric acid solution. The 
filtrate is then diluted to at least 250 c.c. with water, 
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and sulphuretted hydrogen passed until the precipi- visit to the oil works was mos^ mijereeting, and 
tate settles out. If, after passing the gas for 20 mm. this, followed by a tea at the Overseas Club, enabled 
utes, no precipitate has appeared, one or two drops the visitors to have valuable opportunities of getting 
of ammonia (1-1) may be added to facilitate the to know each other. 

precipitation The solution is filtered and the The meeting itself was very well attended, and 
precipitate washed with 2 per cent, sulphuric acid the paper, which will shortly be published in these 
solution, containing a little sulphuretted hydrogen, columns, proved of great interest. The general 
The precipitate is washed back into the same beaker, impression left on all those who attended was that 
dissolved in a little nitric acid, evaporated, if neees- the meeting was most successful, and has done a 
sary, and filtered through the same filter paper great deal to promote sympathetic understanding 
into a large silica crucible, and washed with 5 per between the members of both Group and Section, 

cent, nitric acid. The contents of the crucible are The Group is willing and anxious to hold similar 
then evaporated with 1 c.c. of sulphuric acid, ignited meetings, and it is hoped that Sections will send 
gently at first, then at red heat, cooled in a desiccator invitations to the Group so that more joint meetings 
and weighod. A few drops of nitric acid (1-1) can be held in other centres. Only by work of this 
and 3 c.c. of warm water are then added to the kind can the Society hold its position in the chemical 
crucible, and heat applied until any copper oxide industry, 
has dissolved. This is then titrated for copper by 


the iodide method, the result calculated to copper 
oxide and deducted, together with the weight of 
the crucible, from the above weight, thus giving the 
cadmium sulphate*. The weight of cadmium sulphate 
multiplied by 0 5391 gives cadmium. 

The method for ores is as follows : — 2 to fig. of the 
finely crushed ore is attacked with sufficient hydro- 
chloric or nitric acid or a mixture of both to decom- 
pose the ore. It is then evaporated to complete 
dryness, and taken up with 25 c.c. of hydrochloric 
acid (1-1), and heat applied until all soluble matter 
has dissolved. The insoluble residue is filtered off, 
and washed with a solution of 8 per cent, hydro- 
chloric acid. The filtrate is neutralised with ammonia 
and acidified with hydrochloric acid, so that there is 
1 c.c. of acid per 100 c.c. of liquid, sulphuretted 
hydrogen is then passed until an excess of zinc 
sulphide is precipitated, and the beaker is set aside 
in a warm place for one hour with occasional stiiTing. 
The precipitate is filtered off and Washed with a 
solution ot J per cent, hydrochloric acid containing 
sulphuretted hydrogen. This precipitate is washed 
back, into the same beaker, and dissolved in nitric 
acid, with the addition of a few drops of hydrochloric 
acid if necessary. When dissolved, ammonia is 
added in slight excess, the solution heated, and 
sodium sulphide added, and the analysis proceeded 
with as in the speltor method. The paper contains 
details of results obtained by the use of this method. 

There was a short discussion on the paper, during 
which Dr. Fox referred to the electrolytic method for 
estimations such as those referred to in tjie paper, 
and gave a brief description of a process in which 
rotating electrodes are used, particularly with refer- 
ence to brass analyses. 

UVERPOOL SECTION AND THE CHEMICAL 
ENGINEERING GROUP 

The recent joint meeting of the Liverpool Section 
and the Chemical Engineering Group was a great 
success. It is the first time that the Group has 
had a joint meeting with the Liverpool Section 
and members of the Group were present who had 
come, not only from London, Hut from the East 
Coast and even from Scotland. The Sectional 
officials had organised everything, perfectly. The 


SCIENCE MASTERS’ ASSOCIATION 

(Specially Contributed) 

The twenty-fourth Annual Meeting of the Science 
Masters’ Association was held at King’s College for 
Women on January 3, 4 and 5, by kind permission of 
the College authorities. Prof. A. Smitliells, C.M.G., 
F.ll.S., who presided over a large attendance, said 
that ho had watched with interest the work of the 
Association since its inception, and although he 
thought it must bo admitted that science teaching 
had so far edified and instructed far less than was 
reasonably to be expected from the movement that 
had been carried out for so long and with such vigour, 
there was no reason for despondency. He referred 
to the conditions of science teaching in the old days, 
when much of the instruction was thoroughly bad 
A first-year student at the university, after taking 
the year’s course, which was really far too much for 
his feeble intelligence, complained that he had 
“already done chemistry three times,” whilst another, 
who was recommended to do systematic work on 
qualitative analysis, retorted that there was no need, 
as he was quite capable of “taking solutions 
through the chart ” ! 

Prof. Smit hells drew attention to Mr. John 
Galsworthy’s recent pronun ci amen to on Science, and 
said that the public was ready to admit the might 
of Science, but that few realised the right of Science, 
and still fewer the light of Science.’ ; The Science 
Masters of the country were the ihissionaries of 
Science, and the future attitude of the public towards 
it rested very largely with them. Nothing gave him 
greater hope for the future than his knowledge of 
their Association. If they continued strictly on the 
path they had so far followed, they had it in their 
power to put science teaching in a very different 
position, and to put it right. 

Ho protested against the stereotyped nature of 
much of the teaching of chemistry, and- illustrated 
his point by reference to the chemistry of the atmo- 
sphere. When two Englishmen met the first subject 
of discussion always concerned itself with the past, 
present or future conditions of atmospheric aqueous 
Vapour, but in schools this problem was kept for the* 
day on which the hygrometry and 
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at other times ^ter vapour was regarded more or 
less as an intrusion — the percentage volume of oxygen 
in the air was 21 just as the Battle of Hastings was 
1060. How many chemistry students, again, had 
ever made a culture of the bacteria in air ? As 
another instance, Frof. Smithells referred to a class 
of M.Sc.’s and B.Se.’s in India, who had been given 
a lecture on malaria, and were afterwards observed 
searching for winged mosquitoes under the surface of 
the water in a pond 1 They had no idea that the 
mosquito underwent a larval stage of development. 

The President entered a strong plea for science for 
all, and said that he considered the Association’s work 
in this direction was one of the most important of 
their activities. To model school science on univer- 
nity science was a mistake, as science teachers had 
come to recognise. 

Sir Ronald Ross, in a witty speech, proposed a vote 
of thanks to Frof. Smithells. This was seconded by 
Prof. H. E. Armstrong, who referred feelingly to the 
presence of another constituent in the atmosphere 
of the hall, which was affecting his eyes and throat. 
He mildly rebuked the Association for their selfish 
addiction to tobacco, and, while expressing complete 
indifference to the fate of the members themselves, * 
asked them to consider the evil effects their example 
would have upon the youth entrusted to their care. 
The vote of thanks was carried with enthusiasm and 
acclamation. 

On Friday morning, Mr. C. L. Bryant, of Harrow 
School opened a discussion on “ School Workshops 
in Relation to the Teaching of Science,” in which he 
\ K laid stress upon the close connexion which exists 
£ between motor activities ^d metal development. 
t Bookishness was still the of our educational 

system, and at the present day, when many people 
were quite out of touch with manual crafts, this was 
a matter of great importance. He felt that if instruc- 
tion in handicrafts was given to boys in preparatory 
schools they would bo better able to do literary work 
as they grew older. 

In the afternoon, a discussion on the best way to 
introduce chemical theory in the school course was 
opened by Mr, E. J. Holmyard, of Clifton College. 
Mr. Holmyard said that his plan was the Dalton 
plan. He meant the plan of John Dalton, namely, 
atoms, then atoms and again atoms. After explain- 
ing the course followed at Clifton, he strongly urged 
the adoption of the historical method, and empha- 
sized the importance of making boys realise from the 
very start the essentially pragmatic nature of scien- 
tific truth. The discussion was closed by the Fresi- 
dent, who read an extract from a parody he had 
written of the usual type of chemical text-book, and 
convulsed his audience with laughter at his descrip- 
tion of the hackneyed iron and sulphur experiment. 
He then gavo a very fascinating demonstration of 
the nature of flames, and carried out a number of 
ingenious and attractive experiments in illustration. 

^ At the evening meeting, Mr. C. E. Sladden, of 
Eton College, spoke on “ The Cinematograph and 
Science Teaching.” Something very different from 
the ordinary nature-study film would be required if 
the cinematograph was to be be made use oi by the 
majority of the members of the Association, and Mr. 


Sladden made a few suggestions. There was some 
difference x>f opinion, Mr. A. G. Lowndes, of Marl- 
borough, being sceptical as to the use of the cine- 
matograph in teaching geology, whereas Mr. 0. H. 
Latter, of Charterhouse, thought that for biological 
subjects the film had great possibilities. Mr. C. L. 
Buckle, of New Era Films, Ltd., answered questions 
put by members, and said that the schools could 
render the producers great assistance by giving 
information as to subjects and methods of treatment 
considered desirable. He showed some of the films 
that have been made for scientific purposes, and 
demonstrated a new and cheaper type of projector 
suitable for schools. 

The final meeting was held at 11 a.m. on Saturday, 
when Mi*. C. A. Carus Wilson spoke on “ The Proper- 
ties of Materials as an Introduction to Physical 
Science.” Dr. Terry Thomas and Mr. J. K. King 
contributed to the discussion. 

At the business meeting, it was announced that the 
next Annual Conference would probably be held at 
Leeds, and Sir Berkeley Moynihan, Professor of 
Clinical Surgery at Leeds University, was elected 
President of the Association for the coming year. 
The vacancies on the committee caused by the 
retirement of three members were filled by ballot, 
when Mr. W. H. Barrett, of Harrow ; Mr. r J\ Hartley, 
of Swindon and N. Wilts Secondary School ; and Mr. 
E. J. Holmyard, of Clifton College, were elected. 

Exhibitions of books, chemicals and apparatus 
were made by several of the leading firms. 

ROYAL MICROSCOPICAL SOCIETY 

A meeting of the Industrial Applications Section 
was hold on November 28, Sir Kenneth Goadby, 
K.B.E., M.R.C.S., presiding. Dr. 8. H. Browning 
read a paper on “ The Application of the Microscope 
to Industrial Diseases,” and Mr. J. E. Barnard gave 
a lecturo demonstration on the characteristics of a 
microscope for general and special purposes. 

A papei was then read by Mr. C. A. Newton on 
“ The Microscope in the Examination of Condensed 
Milk.” Mr. Newton said that sweetened condensed 
milk appeared to the naked eye to be a thick syrupy 
white fluid. It had a sweet flavour, but the tongue 
could not detect the sugar, unless the milk was faulty. 
If a film of the same milk were examined at a magnifi- 
cation of from 50 to 100 diameters, the sugar could 
easily seen. It was best seen at the higher 
magnification, and differences in the sugar crystals 
were more readily detected, affording an indication 
of the quality of tho milk. If the crystals appeared 
to be clean and well defined, the milk would keep well, 
and as the crystals became more and more irregular 
in shape and size, so the milk seemed to deteriorate 
until it ultimately became bad. In bad milk, or 
milk likely soon to become bad, there appeared also 
an acicular crystallisation of the milk sugar. Sweet- 
ened condensed milk in its normal state was too 
opaque for examination by the higher powers of the 
microscope necessary to observe any micro-organisms 
likely to be present. If, however, the milk were 
diluted it could then easily be seen if yeast cells or 
other xmcro-oreanisras were present. 
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CORRESPONDENCE 

REPORTS ON COLLOID CHEMISTRY 

Sir, — As an industrial colloid chemist who has 
found the Colloid Reports so useful as to be practically 
indispensable, I was dismayed at the announcement 
in the 5th of these reports that their publication 
was ended and it was, therefore, with some consola- 
tion that I read in your editorial of January 4, the 
eloquent protest against this decision. 

Industrial chemistry is still largely empirical and 
colloid chemistry has served essentially as a means 
to order cosmos out of the chaos of empiricism ; 
surely then there can be no question of the value of a 
branch of industrial chemistry that has done this. 
Colloid chemistry has gained and is maintaining the 
reputation of being a veritable industrial Midas, 
although it is perhaps only the mute army of indus- 
trial chemists — mute because bound to secrecy by 
agreement with their employers — who can fully 
appreciate its value. These researchers have not 
the leisure to assimilate the innumerable papers 
that appear in innumerable journals, and the Colloid 
Reports have been therefore to an unprecedented 
extent successful in presenting rimmis of advance 
in various fields. The United States has the National 
Research Council Committee on the Chemistry of 
Colloids, Germany has its Kolloid Zeitung , and wo 
have had our Colloid Reports, which established a 
unique position for themselves. It would be a 
great pity to stop publication. We are, as we have 
always been, dependent to too great an extent on 
the publications of other countries. 

May I venture the suggestion that we bear the 
cost of publication ourselves. “ The Lord helps 
those who help themselves,’ ’ and I for one would 
willingly pay double the present prices for these 
Reports. Is not this a matter for the consideration 
of the Federal Council for Pure and Applied Cliem- 
* istry ? — Yours faithfully, 

A. V. Slater 

Hornsea, E. Yorks 
January 7, 1924 

REMINISCENCES OF A STUDENT AT HEIDELBERG 

Sir, — You havo been good enough to ask me to 
give you an account of my experiences as a student 
at Heidelberg, and though personally I do *iot think 
that these dilfered much from those of many of your 
readers, yet it is a pleasure to recall by the writing 
one’s time thirty years ago in that beautiful spot 
where it is said a flagstone exists which, stepped 
upon, obliges tho wandering one day to return. 
The first thing that strikes one on approaching 
Heidelberg from Cologne is the extraordinary sudden- 
ness with which the flat plain of Mannheim gives 
place to the wooded slopes of the beautiful Neckar 
Valley, and how beautiful it is is quickly realised by a 
climb to the forests stretching for miles on the hilly 
surroundings, where the river bordered by the town 
on the one side and the vineyards on the other, 
presents a wonderful picture crowned by the famous 
ruined castle. 


Those who lived before the days of blotting paper 
must be getting few, yet I remember my entrance 
form on entering the University being sanded from 
a large metal “ pepper pot ” by a dignified uniformed 
official, and also on the same occasion the crushing 
request on my interrogation by a batch of professors 
on whom I tried my German — “Only speak English 
and we shall understand you.” 

My lecture began at 7 a.m., which was pleasant 
in the summer though pre- breakfast efiorts to 
assimilate the constitution of dyestuffs were not 
very successful. I worked under Victor Meyer, 
much beloved and revered by his students, who 
knew little of tho dark clouds which were soon to 
deprive the world of science of so brilliant a teacher. 
Few of the students spoke any English and they 
used to greet me with a proud effort of two words — 
“0 h-11 allright,” not I hope wholly culled from me. 
The main pastimes of the German student in those 
days were drinking beer and fighting duels. The 
result of this drinking was seen in the unnaturally 
stout youths of 18 or 20 who often looked more like 
40. Heidelberg contained many Corps, and as each 
had its uniform, the streets in term time were always 
gay with colour. These Corps varied much in social 
standing. If quarrels and insults did not come 
naturally in sufficient quantity the Corps captains 
would arrange insults which would lead to duels for 
the benefit of the aspiring novice. These duels, 
officially forbidden, were openly continued, and many 
took place in a hall attached to a house of two ladies 
who let it for the purpose. Neck, eyes and ears 
were protected, but I have seen a man’s face so cut 
that nothing but blqgd was visible. A doctor,! 
however, was always Resent, and when signs off 
exhaustion appeared he would put his cigar between 
two fingers while he examined his patients’ (tuts with 
the others and decided whether he could continue 
the battle. Occasionally, really serious duels took 
place. I remember one arranged between combatants 
naked to the waist with sabres, but the challenged 
fled from the town before the event, to the annoyance 1 
of prospective on lockers. 

During my' residence, the Kaiser passed through 
Heidelberg by train, an event unknown for very 
many years. The Burgerm aster in robes and ail 
the officials were present with bands and addresses 
which I arrived too late to hear, but not too late 
to see the All-Highest standing with his back to the 
open carriage window as the train moved slowly 
away amid the cheers of his subjects. 

One of my most cherished recollections is a call 
upon Bunsen (then 87), whose signed photograph 
I still possess. A kindly and genial old man I found 
him, and he spoke with enthusiasm of Ips love for 
the Scottish Highlands. Bunsen had no love for 
titles ; once on being addressed as Excellency von 
Bunsen, he replied pettishly, “ Ich bin Bunsen.” 

A tale is told of his absent-mindedness ; a new pair 
of boots being brought to his laboratory by his 
bootmaker, he said, “ Good, make me another 
pair.” This was duly done, and being absorbed with 
his work the association of ideas prompted the same 
remark when the second pair arrived. This went on 
until his housekeeper, making the horrible^ discovery 
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that some score of pairs of boots had been thus 
delivered, plucked up courage to expostulate. 

The students’ prison was still in occasional use in 
my time, being an ordinary house with heavily barred 
windows, the description of which as given by Mark 
Twain is not grossly exaggerated. A long procession 
of the incarcerated had decorated every inch of wall 
and most of the ceiling area. Very clever many of 
these drawings were, executed largely with smoke 
from a candle. I remember on the plastered wall of 
the staircase the representation of a coach and horses 
toiling up the slope of the skirting, and the action 
of the horses was excellent. It was an unwritten 
law that every prisoner should leave his photograph, 
and these were invariably cut in the oak doors and 
panellings and glazed. Later generations had to do 
this, for lack of space, down at floor level, which 
must have involved hours of labour in a prone 
position. 

Sir, I have rambled on too long, and now pull 
myself up with the remembrance that I am now 
neither student nor man of science, and though I 
knew a gentleman who brought out Charles Keen 
and another who brought the news of Waterloo to his 
native town, yet having escaped the sixties I can 
dill hardly plead the privilege of loquacity conferred 
by age. — I am, Sir, etc., 

Alan E. Munby 

9, Old Square, Lincoln’s Inn, W.C. 

ADMINISTRATIVE POSTS FOR CHEMISTS 

Sir, — There is raised by the recently published 
! ‘ Report of the Imperial Institute of Enquiry,” 
in issue of much public interest and one to which, 
[ think, attention should be drawn in your columns. 

I refer to the recommendation that the future 
Director of the Imperial Institute should bo an admin- 
istrative officer not necessarily having high scientific 
qualifications. 

The Report, reads : “It is also, to say the least, 
wasteful that t he time of an officer with the scientific 
qualifications of the present Director should be 
'pent on such matters,” that is, on a mass of petty 
ulmimstrative work. The Committee appear to 
genre entirely the possibility that a Director with 
ugh scientific qualifications could delegate to an 
ulmmistrative officer working in closo collaboration 
with him the mass of detail which is referred to. 

The Committee neither takes into consideration 
lie fact that a Director whoso time is taken up with 
' mass of petty administrative work will by that 
n -'ry f act become incapable of directing an important 
Institute, nor do they take into consideration the 
act that an administrative director who has no 
scientific attainments will not possess the necessary 
ibility and authority for effectively carrying out the 
‘ssontial fund ions of the Institute as defined in the 
'eport, namely to provide a museum, to promote 
scientific and technical investigations, and to dis- 
seminate scientific information. 

Further, allow me to draw particular attention to 
he fact that though the Report may not say so in 
^xact words it leaves an impression that for a man of 
ugh scientific attainments to direct the affairs of 
‘uch an Institute is to be regarded as a waste of his 


time. The pernicious character of -this well known 
doctrine has in recent years been pointed out from 
every platform and in every Journal. It has been 
responsible for greatly retarding the* development 
of our Country and the utilisation of the resources 
of our Empire. — Yours faithfully, 

Hampstead F. H. C. 

January 7, 1924 

SMOKELESS FUEL 

Sir,— I was greatly interested in the current 
article on “ Low Temperature Carbonisation ” and 
particularly in your Editorial comment. Many 
chemists of understanding are doubtless in agreement 
with you concerning the advantages to be derived 
from a smokeless fuel, but it is a matter of some 
difficulty for the small private consumer to obtain 
this commodity in order to give it the fair trial you 
so strongly recommend. 

May I suggest that it would be a real step forward 
if you would publish the names and addresses of 
retailers in London and the Suburbs who would 
bo willing to deliver quantities of say 1 ton of such 
smokeless fuel to consumers’ private residences. 
If such information can be published, can you not 
publish with it a direct challenge to all Members of 
the London Section at least to give one or other of 
the retailers an order ? — I am, Sir, etc., 

Ilford, Essex C. 0. Barber 

Jan. 4, 1924 

[Coalite made by the Low Temperature Carbon- 
isation Company can bo obtained from Messrs. 
Hoare, Gothard & Boiid, Ltd., of 3, Duke Street, 
Adclphi, W.C.2. A smokeless fuel of somewhat 
similar character can bo obtained from the South 
Metropolitan Gas Co., of 709, Old Kent Road, S.E. 15. 
The editors own experience is that a smokeless 
fuel bums well in a modem grato having plenty of 
fireclay, but not so well in the old-fashioned grates 
with much east iron. — Ed.] 

TURKEY RED OIL 

Sjr, — In reply to your correspondent “ R.J.C.,” 
December 16, 1923, re Turkey Red Oil, we should 
be pleased to send this gentleman a sample with 
price if lie would let us know the quantity required 
and his ^ddress. Thanking you in anticipation of 
your attention. — We are, yours faithfully, 

Oswald M’Cardell &‘Co. 

per A. E. M'Cardell 

Stretford Chemical Works, Stretford 
Manchester 

Sir, — If your correspondent “ R.J.C.,” who asks 
in your issue of Chemistry & Industry dated December 
21, for information on Turkey Red Oil, has not yet 
obtained all he desires, I shall be very pleased to 
answer any questions on the subject if you would 
be good enough to put him in communication with 
mo. — I am, yours /aithfully, 

W. Rhybrson 

Swaislands Fabrio Printing Co., 

Grayford, Kent 
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PERSONALIA 

Mr. F. W. Lanchester has been awarded a special 
medal by the Council of the Institution of Automobile 
Engineers for his contributions to scientific knowledge. 

Dr. Henry C. Howard, of the Forest Products 
Laboratory, Madison, Wisconsin, has joined the 
faculty of the University of Missouri as assistant 
professor of analytical chemistry. 

Among the members of the reconstituted Advisory 
Committee for the Metalliferous Mining Industry are 
Dr. F. H. Hatch, O.B.E., Prof. Henry Louis, D.Sc., 
Mr. Frank Merricks, O.B.E., Mr. F. W. Harbord, 
C.B.E., and Sir Kenneth W. Goadby, K.B.E. 

The Board of Trade have appointed, as representa- 
tives of users of dyestuffs, Mr. A. Wadsworth, of 
Messrs. M. Olroyd and Hons, Ltd., and Mr. H. Sut- 
cliffe Smith, chairman of the Colour Users’ Associa- 
tion, to be members of the Dyestuffs Advisory 
Licensing Committee set up under Section 2 (3) of 
the Dyestuffs (Import Regulation) Act, 1020, in the 
place of Mr. H . B. Shackle ton and Mr. George Douglas 
respectively, resigned. 

Col. J. L. B. Templer, who died on January 2, was 
the first to show the superiority of gold-beaters’ 
skin for balloon envelopes, and to him were due the 
system of using compressed hydrogen for filling 
balloons and tho electrolytic plant for producing 
pure hydrogen at Aldershot. 

On December 17, the Pasteur Institute in Paris 
celebrated the 70th birthday of Dr. Roux, the director 
of the Institute and successor of Pasteur. 

Dr. E. F. Whyte has succeeded the late Dr. J. 
Waddell as professor of analytical chemistry in 
Quan’s University, Toronto. 

Gunnar Weidemann has received a Fellowship for 
1923-24 of 5400 kr. from the Ramsay Memorial 
Fund for the purpose of studying pure chemistry in 
England. 

Dr. J. Teppcma, of Leyden University, Holland, 
has joined the staff of the Research Laboratory of 
Applied Chemistry of tho Massachusetts Institute of 
Technology. 

At the recent annual meeting of the American 
Institute of Chemical Engineers, Dr. C. L. Reeso was 
elected President, to succeed Mr. H. Howard. 

E. Anderson lias become head of the Chemical 
Department at tho University of Arizona. H. C. 
Howard, recently research chemist to the B. F. 
Goodrich Company, has been appointed Assistant 
Professor of Chemistry in the University of Missouri, 
and J. E. Underwood has resigned his post as research 
chemist with the Radium Emanation Corporation, to 
become Assistant Chemical Director of the National 
Lime Association. 

* * * 

The deaths are announced from Germany of : 
Dr. A. Felber, director of the Kalisyndikat ; Dr. G. 
Karau, manager of tk£ ammonia-soda works of the 
Chemische Fabrik J£alk ; J. Krutmcyer, general 
director of the ^ifigftwerk Weserhiitte A. G., Bad 
Oeynhausen ; Mhgge, 61 the Hedwigsburg 

Sugar Factory ; 'Dr. E. Heilman, founder of the 
HelbrUghaus and Heilmann A.-G., Gustrow. 


NEWS AND NOTES 

CANADA 

New Chemical Development 

A new company, the Dye and Chemical Co. of 
Canada, Ltd., has been established to manufacture 
organic and pharmaceutical chemicals in Canada. 
It is proposed to establish a factory at Kingston, 
Ontario, on a site covering 5 acres, and at a cost 
estimated at $200,000. The President of the Board 
of Directors is Dr. F. W. Atack, and associated with 
him are Messrs. T. H. Wardleworth, D. McLachlin, 
J. W. Hughson and Dr. A. C. Neish. — (Can. Chem. & 
Met., Dec., 1923.) 

Water Power In the Pulp and Paper Industry 

Pulp and paper manufacturing is a typical and 
pre-eminent Canadian industry with a future of 
almost unlimited prosperity ahead of it, the result 
of two natural advantages of almost equal moment, 
namely, an abundant supply of growing pulpwood and 
cheap accessible motive power in large quantities. 
Water power is operating 113 pulp and paper mills 
in Canada, 644,805 h.p. being employed. Of this 
total, 484,228 h.p. is actually installed at the mills, 
and 160,577 h.p. is purchased from hydro-electric 
stations. Quebec possesses the largest natural pulp 
wood areas in Canada and leads in pulp and paper 
production. 

UNITED STATES 

Arsenic In 1922 

The U.S. Geological Survey reports that during 
1922, 9350 short tons of crude and refined arsenic was 
produced in the United States, a largo part of the 
1122 1. of crude arsenic (70 04*8 per cent, pure) being 
converted into weed killer. Sales of white or refined 
arsenic (99*5 per cent, pure) totalled 8905 t., valued 
at $1,336,041. Red sulphide, recovered from ore, 
was sold in competition with the sublimed product 
of German origin. No elemental arsenic was pro- 
duced during the year. 

German Patents 

The Times announces that the United States 
Government has failed to recover the title of 57(10 
German chemical patents sold during the war by the 
Alien Property Custodian for $271,000 (£54,200). 
The Government contended that the real value was 
over $19,000,000 *£3, 800, C00), and that Mr. F. Polk, 
whilst exercising presidentiary powers in the absence 
of President Wilson, had been deceived into approving 
the sale of the patents by F. P. Garvan, then Alien 
Property Custodian, to a Corporation of which Mr. 
Garvan himself was President. The Judge said the 
seizure of the patents was justified as being necessary 
for the defence of the nation, and the Chemical 
Foundation had been faithful to its trust in adminis- 
tering the patents in the interests of chemical indust ry . 
The Judge also said that much German owned 
property was not held solely for trade and com- 
merce, and was often a centre for propaganda. Tim 
United States Government announces that it will 
appeal against the decision. 
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FRANCE GENERAL 


The Physical Exhibition 

The exhibition organised to commemorate the 
50th anniversary of the French Physical Society 
(held from November 30 to December 24), provided 
an interesting demonstration of the principal scien- 
tific, industrial and commercial applications of physics. 
Laboratories were installed to initiate the public into 
the mysteries on which depend the various industries 
utilising the chief physical powers — electricity, light 
and heat, and well-known scientific men carried out 
experiments for the instruction of the public. An 
especially interesting feature was the retrospective 
exhibition of instruments and apparatus used by 
workers who wore often chemists as well as physicists. 
There was the table of Amp&re, containing apparatus 
which he had used. There was the first Gramme 
machine ; Foucault’s first mirror with the glass 
reflector ; Gay Lussac’s cathetometer ; the Abb£ 
Nollet’s (1700-1770) pneumatic machine ; Fresnal’s 
lens, and the first liquid-air machine made by Claude, 
and X-ray tubes early and modem. 

Special attention was attracted by the apparatus 
used by Curie in his researches that led to the dis- 
covery of radium ; the famous electrometer, piezo- 
electric quartz and the mercury condenser (1898). 
One of the exhibits was an apparatus for enumerating 
a and particles emanated from radio-active bodies. 
This apparatus, due to Monsieur Holweck, an assistant 
of Madame Curie, consists of a small silvered plate 
containing a minute proportion of polonium placed 
in a movable frame. The plate is just under a small 
tube pierced with a minute opening and placed at a 
distance calculated to allow the a particles emitted 
by the polonium to enter at the rate of about 12 per 
second. Each particle penetrating the tube produces 
a luminous point at the bottom of the tube, which 
breaks the electric circuit and thus acts on a micro- 
phone, which produces a sound amplified by a loud 
speaker. Each sound or each spark corresponds to 
the passage of an atom. Madame Curie’s laboratory 
also showed Wilson’s apparatus with fine photo- 
graphs of the paths of a particles in water vapour. 

Monsieur de Broglie showed an optical device for 
the study of tho Brownian movement, which gave a 
good idea of the molecular whirl in certain gases and 
smokes, a movement utilised in precipitating smokes 
and dust in industry. 

In the metallurgical section, electrical furnaces, 
welding, soldering, and,, testing were all demonstrated 
practically, and a number of synthetic products 
obtained from acetylene attracted much attention. 

A brave allow was made by the ceramic and refrac- 
tory products, but of most interest was the glassware, 
especially the optical and quartz glass. In the 
electrical section there was an interesting exhibit of 
rosins and synthetic materials used for insulation, 
including gels or acrolein resins due to Prof. C. H. 
Moureu, and of unusually high insulating power. 

The whole exhibition constituted a remarkable 
demonstration to the industrial applications of 
modem science. 


The Ramsay Memorial Laboratory of Chemical Engineering 

The temporary premises of tho Ramsay Memorial 
Laboratory of Chemical Engineering at University 
College, London, will be opened on January 17, 
when a public inaugural lecture will be delivered at 
University College on £t The Aims and Future Work 
of the Ramsay Laboratory of Chemical Engineering,” 
by the newly appointed Professor, Mr. E. C. Williams, 
M.Sc. Sir Robert Robertson, K.B.E., F.R.S., who 
will preside, is Chairman of the Chemical Engineering 
Sub-Committee. 

The establishment of a laboratory of chemical 
engineering at University College was one of the main 
objects of the fund raised in memory of the late 
Prof. Sir W. Ramsay, approximately £27,000 having 
been handed over to the University. Two houses in 
Gordon Street, behind University College, will 
furnish the site of the actual memorial laboratory, 
but the interior of one house has been converted into 
a laboratory for an experimental period of five years, 
accommodation being provided for about 20 students. 
A number of firms interested in the chemical and 
chemical engineering industries have promised annual 
subscriptions for a period of five years totalling 
£1540 or have given single donations amounting to 
£206 for the promotion of this new development in 
chemical teaching. It is proposed to work very 
closely with the industries interested, and it is hoped 
that post-graduate students of the laboratory will 
be able to go out into those industries during ^en- 
training period to acquire experience. Tho depart- 
ment is prepared to undertake a certain amount of 
research work for the industries. 

Australian National Research Council 

In accordance with a resolution passed at the 
Paris Conference of the International Research 
Council in 1918, an invitation was sent to Australia 
to join the Federation and for that purpose to form an 
Australian National Research Council as the control- 
ling local authority. At a conference of representa- 
tives of the leading Scientific Societies of the Common- 
wealth, held in Sydney in August, 1919, tho invitation 
was accepted, and a provisional Council and Executive 
Committee were appointed, and it was decided that 
the election of the new Australian National Research 
Council be entrusted to the Council of the Australian 
Association for the Advancement of Science, at its 
meeting in January, 1921. The Australian National 
Research Council officially joined the International 
Research Council in 1920. 

At a meeting of the Council held on October 12, 
1923, on the motion of Prof. Sir Edgeworth David 
and Sir George H. Kriibbs, the following was agreed 
to : — 

The objects of the Australian National Research 
Council are : (I) To represent Australia in the .Inter- 
national Research Council. (II) To promote gener- 
ally, as far as possible, in co-operation with existing 
institutions, the cause of scientific research in Aus- 
tralia ; (III) To •serve as an Australian National 
Academy of Science. 

As has already been announced, the first President 
is Prof. Sir David Orme Masson. 



42 


CHEMISTRY AND INDUSTRY 


Jan. 11, 1924 > 


REVIEWS 

Wood Distillation. By L. F. Hawley, American 
Chemical Society Monograph Series . Pp. 141. 
New York : The Chemical Catalog Co., Inc., 
1923. Price $3. 

The appearance of this monograph is particularly 
welcome in view of the very considerable amount of 
investigation which has been carried out during the 
past decade on problems connected with the destruc- 
tive distillation of wood. Much of the recent research 
work on the subject has been performed in the U.S. 
Forest Products Laboratory and published in the 
U.S. Forest Bulletins ; in these investigations, the 
author of the volume under review has taken a 
prominent part and he is able, therefore, to furnish 
an authoritative account of recent progress in a field 
which is now attracting much more attention than it 
received in the past. 

The monograph deals, in separate sections, with 
hardwood and resinous wood distillation. As ail 
introduction to each section, a concise account is 
given of the plant and methods of operation adopted 
in commercial practice, the remainder of the section 
being devoted to the chemistry of the raw material, 
process and products. 

The description of plant used for hardwood dis- 
tillation includes some interesting details of several 
newly introduced processes for carbonising saw- dust 
or small wood waste. Certain of these processes seem 
to mark a distinct advance in the methods of dealing 
with this class of raw material, and it may be hoped 
that in actual practice they will prove more fortunate 
than the majority of their predecessors. 

A chapter on “ Wood, the Raw' Material,” contains 
a brief account of present-day views on the composi- 
tion of wood and includes a series of chemical analyses 
of various species which were carried out in the 
Forest Products Laboratory with the object of obtain- 
ing really comparative data. The author also 
discusses variation in composition between hardwood 
and softwoods, effect of composition on value for 
distillation, yields of crude products as obtained by 
carbonising different American w^oods on a small 
scale and the evidence of relationship between these 
yields. 

Of particular interest is an account of the researches 
carried out by the author and other American 
investigators on the possibility of increasing yields by 
distilling the wood in the presence oi various 
chemicals. The results obtained so far are certainly 
encouraging, but the cost of treating the wood in this 
manner and the effect on the value of the charcoal 
seem likely to prove serious obstacles to the adoption 
of these processes into large scale practice. 

The crude products of wood distillation receive 
rather brief consideration, but sufficient to indicate 
the directions in which further research is needed 
before certain problems of fundamental importance 
can be solved. 

In dealing with “ Refining Processes,” to which a 
chapter is devoted, the author v refers to the tar- 
separator in terms which indicate that this apparatus 
is still practically unknown to the American wood- 
distiller. Klar’s separator, to name only one type, 


is unquestionably an efficient piece of plant if 
fitted to a retort of suitable design, and it furnishes 
pyroligneous acid which contains no more tar 
than the acid obtained by redistillation of the 
crude product from the American retort. 

The second section of the book should prove of 
special interest to English readers as it deals with 
an industry of growing importance, about which 
very little is known in this country and only scanty 
information has hitherto been obtainable. The 
author describes both the destructive distillation 
and the steam distillation and solvent extraction 
processes as applied to resinous wood, and discusses 
the chemistry of these processes. It is evident 
that the advances which have been made in 
America during recent years in this branch of the 
industry are largely due to systematic research in 
the laboratory, and it is interesting to learn that 
steam- distilled turpentine has now reached such a 
high grade of purity that it is being used as a substi- 
tute for gum turpentine even in the finer pharma- 
ceutical products. 

The later part of the book shows evidence of rather* 
lax proof-reading. Several cross references arc 
incorrect and the meaning of one or two statements is 
not altogether clear. The illustrations are a decidedly 
weak feature and in many cases are very badly 
reproduced. This volume undoubtedly fulfils the 
purposes for which the American Chemical Society 
undertook the publication of a series of Scientific and 
Technologic Monographs, but if, in a future edition 
the price could be reduced by omitting several of the 
illustrations, it w ould prove even more attractive. 

Alex. Rule 


Die Chemische und Mikroskopische Untersuchun< ; 
des H mines. By Pkof. E. Spaeth. Fifth 
edition, enlarged. Pp. .ran +7 26. Leipzig : 

Johann Ambrosias Barth, 1923. 

This large volume, entirely devoted to the examina- 
tion of urine, is without parallel in the English lan- 
guage. Yet there are two other German bookB on 
the same subject, and of even larger dimensions : 
C. Neubauer and J. Vogel’s Anleitung zur qualitative n 
und quantitativen Analyse des Hams has appeared in 
many editions, the eleventh of 1910, written by six 
pupils of Hofmcistcr. Then in 1911 there appeared 
under the editorship of C. Neuberg, and written bv 
many collaborators, a similar book, Der Ham , sowie 
die iibrigen Ansscheidungcn und Kdrperffussigkeilen , 
in two volumes, of which the first refers entirely to 
urine. The book under review, now in its fifth edition, 
therefore naturally calls for comparison with tlie 
other tw r o works above-named ; the three together 
illustrate the wide application of chemistry to medi- 
cine, more extensive in Germany than elsewhere. 

Spaeth’s book is distinguished from those by 
Neubauer and by Neuberg, in being the work of one 
man, instead of a collection of separate chapters by 
various specialists. Furthermore Spaeth gives in 
distinctive type a brief criticism of each method, and 
where, as often, there are several modifications, he 
facilitates choice by considering their respective 
advantages. This unity of authorship has increased 
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the uniformity and usefulness of the book, which, 
more than any other, seems to meet the requirements 
of the physician. Thus there are complete 
directions for the preparation of volumetric solutions, 
for polarimetry, cryoscopy, etc., and no analytical 
method of any importance is wanting. Indeed, it 
might have been advantageous to exclude some of 
the less important, obsolete methods, e.g., Neubauer’s 
for preparing and estimating creatinine, which dates 
from 1861. The recognition in the urine of many 
natural and synthetic drugs and their transformation 
products is dealt with, and there is also a full account 
of the organised and unorganised sediment. 

While the book under review is therefore well 
adapted for the specialist physician (or those who 
have to supply him with an analytical report), it is 
in some respect less suitable for the scientific research 
worker than that edited by Neuberg. Thus, for 
example, in the latter the reaction of the urine is 
discussed more in accordance with the theory of 
hydrogen-ion concentration, and there is more 
information on rare conditions, such as pentosuria. 
Neuberg’s work also deals with animals, and hence 
includes many “ paired ” glycuronic acids, kynurenic 
acid, etc., substances which are of considerable 
interest to the physiologist, although not to the 
clinician. Spaeth’s book contains numerous refer- 
ences to the literature and good indexes. The 
reviewer hardly found any misprints, but calls atten- 
tion to the date 1924 on the titlepage. 

G. Barger 


Molekulargrossen von Elektrolytkn in Nicht- 
WASSERIGEN LoSUNGSMITTELN. By 1>R. P- 
Walden. Pp. 350. Dresden : Theodor Stein - 
kopff , 1923. 

Dr. Walden has devoted a very great deal of 
attention to the examination of the behaviour of 
substances dissolved in non-aqueous media, and in 
this volume he has collected together the data, not 
only from his own laboratory, but also all the more 
important determinations published in recent years. 
The present position of the theory of solution in its 
broadest sense is undoubtedly unsatisfactory, the 
formal relationship of the osmotic coefficient to the 
gas constant discovered by Van’t Hoff has been shown 
to be inexact for concentrated and for all but ideal 
solutions, and the abnormalities of electrolytes have 
long boon a mitter for heated disputes. Whilst in 
aqueous solution the solvate theory as the basis of 
activity is making some progress, the very complexity 
of the solvent renders «n exict formulation difficult, 
so that the careful compilation of data in non- 
aqueous solvents is of very real value. 

Dr. Walden, in his introductory chapter, deals 
with the various phases of association and polymerisa- 
tion of solvents and solutes. One chapter is devoted 
to the measurement of association of pure solvents, 
and one to the state of non-ionising solutes. In his 
fourth chapter the variation in the apparent molecular 
weights of electrolytes dissolved in organic solvents 
is given in great detail, whilst a very interesting 
section is reserved for the consideration of the degree 
of dissociation in fused salts. The last chapter is 


devoted to a consideration of the conclusions derived 
from the experimental data, and the applications 
of the concepts to electrolytic and analytical opera- 
tions, It is somewhat surprising to find that the 
various methods for the determination of the associa- 
tion of liquids lead to such conflicting results. It is, 
of course, reasonable to expect that the static surface 
tension method of Eot-vos and Ramsay may lead to 
fictitious values if one assumes that the complex 
possesses a different surface tension from that of 
the unassociated solvent, since according to the law 
of Gibbs the surface concentration will differ from 
the bulk concentration. Although the effect of the 
dielectric constant on the dissociation of electrolytes, 
and on the formation of polymers in solution is not 
always in accordance with the Ncrnst Thomson rule, 
yet Walden’s empyric relationship, namely, that 
the product of the value of tho dielectric constant 
and the cube root of the dilution at which the degree 
of dissociation or the degree of association is identical 
for various solvents is a constant, is highly significant, 
and will doubtless pave the way for a more searching 
analysis of the effects of clectrostriction in solution 
than that already developed by Bronsted, Debye 
and others. 

Altogether tho volume is a valuable contribution 
to the slender literature on a complex but interesting 
subject. Eric K. Rideal 


Die Atome. By Prof. Jean Perrin. Pp. xx+201. 
Dresden and Le ipzig : Theodor Stein hopff, 1923. ' 
Price 5s. 

The appearance of a German translation of Prof. 
Perrin’s book on “ Atoms ” is not an important event 
for English chemists, of whom there are very few in 
those post-war days who could not read the book 
more readily in tho original French edition. The 
principal feature of the new edition is an appendix, 
dated 1921, in which an account is given of work on 
kathode raj 7 s, concluding with a classification of the 
elements in which Celtium figures as clement No. 72, 
and is placed in the same column as zirconium and 
thorium, outside the group of rare earth elements 
from which it was first separated. T. M. L. 


COMPANY NEWS 

PEACHEY PROCESS CO., LTD. 

At the annual meeting, the Chairman, Sir R. W. 
Gillan, said that Peachey Leather Products, Ltd., 
had now been launched and that an option to use 
the process for floor coverings had been given. 
Tho process had many advantages for proofing 
materials, and it was being used by the Plantation 
Rubber Manufacturing Company to vulcanise raw 
rubber articles and by Cold Process Rubberware, Ltd., 
in making moulded goods. The report and accounts 
were adopted. 
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MARKET REPORT 

Tin's Market Report is compiled from special information 
received from iho Manufacturers concerned. 

Unless otherwise stated the prices quoted below cover fair 
quantities net and naked at sellers' works. 

GENERAL HEAVY CHEMICALS 

In spito of the holiday season the demand for heavy 
chemicals continues good in comparison with the goncral 
state of trade. There are very few changes of note in prices. 

Acetic Acid, 40% tech. . . £24 per ton. Fair inqniry. 

Acid Hydrochloric . . 3s. 9d. — Os. por carboy d/d., ac- 
cording to purity, strength and 
locality. 

Acid Nitric 80° Tw. .. £21 10s. — £27 por ton makers 

works according to district and 
quality. 

Acid Sulphuric .. .. Average National prices f.o.r. 

makers’ works, with slight varia- 
tions up and down owing to 
local considerations : 140° Tw., 
Crude Acid, 05s. por ton. 168° 
Tw., Arsenical, £5 10s. per ton. 
168° Tw., Non -arsenical, £0 15s. 
per ton. 

Ammonia Alkali . . £6 15s. per ton, spot, delivery. 

General oxport demand good, 
particularly from the Continent. 
Bleaching Powder . . Spot £11 d/d. ; Contract £10 d/d. 

4 ton lots. 

Bisulphite of Lime £7 por ton, packages extra. 

' Borax, Commercial — 

Crystal . . . . . . £25 per ton. 

Powder . . . . £20 per ton. 

(Packed in 2-cwt. bags, carriage 
paid any station in Great 
Britain.) 

Calcium Chloride . . £5 17s. Od. por ton d/d. 

Potash Caustic . . . . £30 — £33 per ton. 

Potass. Bichromate . . 5£d. — 6d. per lb. 

Potass. Chlorato . . . . 3d. — 3£d. per lb. 

Salammoniac . . . . £32 per ton d/d. 

Sait Cake . . £4 10s. por ton d/d. 

Soda Caustic 76% £17— £19 10s. per ton, according 

to quality. 

Soda Crystals . . . . £5 5s. — £5 10s. per ton ox railway 

depots or portB. Good business 
continues. 

Sod. Acetate 97/98% . . £24 per ton. 

Sod. Bicarbonate . . £10 10s. por ton carr. paid. In 
fair request. 

Sod. Bisulphite Powder « 

60/02% . . . . £19 — £20 10s. per ton according to 

quantity, f.o.b. London, i-ewt. 
iron drums included. 

Sod. Chlorate . . . . 3d. por lb. Very quiet. 

Sod. Nitrate refd. 96% . . £13 5s.— £13 10s. per ton ex 
Liverpool. Nominal. 

Sod. Nitrite, 100%basis. . £27 per ton d/d. 

Sod. Sulphide cono. 60/65 About £15 per ton. 

Sod. fculphite, Pea Cryst. £17— £17 10s. per ton according 
to quantity, 1-cwt. wooden kegs 
included, f.o.b. London. 

RUBBER CHEMICALS 
Prices in this section are unchanged* 

Antimony Sulphide — 

Golden . . . . . . Od.*— Is. 5d. per lb. 

Crimson . . . . Is. Ed. — Is. 8d. per lb. 
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Ars3nio Sulphide Yellow 2*. por lb. 

Cadmium Sulphide . . 4s. 9d. per lb. 

Carbon Bisulphide . . £25 — £29 per ton according to 
quantity. 

Carbon Blaok . . . . C£d. per lb. for shipment c.i.f. 

London. Spot supplies from 7d. 
per lb. according to quantity. 

Chromium Oxido . , Is. 3d. per lb. 

Indiarubber Substitutes, 

White and Dark . . 4fd. — 6£d. per lb. Fair demand, 
but much competition. 

Load Hyposulphite . . 8d. per lb. 

Lithopono . . , . £23 per ton. Fair demand. 

Mineral Rubber “ Rub- 

pron ” . . . . . . £16 — £18 per ton. 

Sulphur . . . . . . £10 10s. — £12 10s. per ton, accord- 

ing to quality ; demand fair. 

Thiocarbanilide . . . . 2s. 8d. per lb. 

Zinc Sulphide . . . . 7|d. per lb. 

WOOD DISTILLATION PRODUCTS 

The Now Year outlook is moro encouraging. All acetates 

command a good trade and there appears a more healthy 

prospect in the charcoal market. 

Acetate of Lime — 

Brown . . . . . . £14 10s. per ton d/d. Demand 

active. 

Groy . . . . . . £22 per ton. 

Liquor . . . . . . 9d. per gall. 32° Tw. 

Charcoal . . . . . . £7 5s. — £9 per ton, according vo 

grade and locality. Market quiet 

Iron Liquor . . . . Is. 7d. per gall. 32° Tw. 

Is. 2d 24° Tw. 

Red Liquor . . . . lOd. — Is. por gall. 14/15° Tw. 

Wood Croosote . . . . 2s. 7d. per gall. Unrefined. 

Wood Naphtha — 

Misciblo .. ..5s. 6d. per gall. 60% O.P. Dull 

market. 

Solvent .. ..5s. 0d. per gall. 40% O.P. Dull 

market. 

Wood Tar . . . . £5 — £6 per ton according to grade. 

Demand not very brisk. Ample 
supplies. 

Brown Sugar of Lead . . £42 per ton. Demand moro aotive. 


TAR PRODUCTS 

Acid Carbolic — 

Crystals .. .. lOd.perlb. Weaker, with limited 

demand. 

Crude 60 ’s . . . . 2s. 8d. — 2s. 10d. per gall. Little 

business passing. Market weakor 
in sympathy with crystals. 

Acid Cresylic, 97* 99 .. Is. lid. — 2s. Id. per gall. Firm, 

with good demand. 

Pale 95% .. . . Is. lOd. — 2s. per gall.* Good de- 

mand. 

Dark .. .. Is. Od. — Is. lOd. per gall. Steady 

inquiries. 

Anthracene Paste 40 % .. 4d. per unit per ewt. Nominal 
price. No business. 

Anthracene Oil— 

Strained . . , . 10d. per gall. 

Unstrainod . . . . 8d. — 9d. per gall. Quiet. 

Benzole — 


Crude 65’s 

Standard Motor 

Benzole, Pure 

Toluolo— 90% .. 

Pure . . 

Xylol 


. . 8d. — lOd. per gall, ex works hi 
tank wagons. 

. . Is. Id. — Is. 4d. per gall, ex works 
in tank wagons. 

. . Is. 0$d. — Is. 8d. per gall, ex works 
in tank wagons. 

. . Is. 3d. — Is. 4d. per gaU. 

. . Is. 9d. — la. lOd. per galL 

. . 2s. 3d. per galL 
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Creosote— 

Cresylic 20/24% .. lid. per gall. Firm. 

Middle Oil . . « ") 83 d.— lOd. per gall, according to 

Heavy . . . . . . > grade and district. Market 

Standard Specification ) very firm. 

Naphtha — 

Solvent 90/160 . . is. Id.— la. 2d. per gall. ) rttther 

Solvont 90/100 . . Is. Id— Is. 3d. per gall, j 

Naphthalene Crude — 

Drained Creosote Salts £7 — £8 per ton. Demand increas- 
ing. Market scarce. 

Whizzed or hot dressed £10 — £14 per ton. Quiet. 

N aphthalene — 

Crystals .. .. £19 per ton. 

Flaked . . . . . . £19 per ton. 

pitch, medium soft , . 95s. per ton. Nominal. No sellers. 
Pyridine — 90/140 . . 18s. — 20s. per gall. Demand con- 

tinues. Price relaxing somewhat. 
Heavy . . 8s. por gall. Price nominal. 


p-Phenylene Diamine . . 10s. 6d. per lb. 100% basis d/d. 

R. Salt . . . . . . 3s. per lb. 100% basis d/d. 

Sodium Naphthionate . . 2s. 8d. por lb. 100% basis d/d. 
o-Toluidine . . . . 7d. — 8d. per lb. 

p-Toluidine . . . . 4s. — 4s. Gd. per lb. d/d. 

m-Toluylene Diamino . . 4s. 6d. per lb. d/d. 


PHARMACEUTICAL AND PHOTOGRAPHIC 
CHEMICALS 

The market is comparatively slow, a few items showing 
weakness in value, owing to holders wishing to realiso their 
stocks. 

Acid, Acetic 80% B.P. . . £50 per ton. 

Acid, Acetyl Salicylic . . 3s. 7d. — 3s. 9d. per lb. Very firm. 

Steady demand. 

Acid, Benzoic . . . . Commercial acid of poor quality 

offered at 2s. Gd. per lb. Other- 
wise no other supplies on the 
market. 


INTERMEDIATES AND DYES 

Business in dyestuffs has been comparatively quiet, but the 
outlook is distinctly better than it was twelve months ago. 
Tho textile and allied trades are improving, and no doubt 
more dyestuffs will be required. 

In the following list of Intermediates delivered prices 
include packages except where otherwise stated. 

Acetic Anhydride 95% . . Is. Gd. por lb. 

Acid H. . . . . . . 4s. 7d. per lb. 100% basis d/d. 

Acid Naphthionie . . 2s. fid. per lb. 100% basis d/d. 
Acid Neville and Winther 5s. lid. per lb. 100% basis d/d. 
Acid Salicylic, tech. . . is. Gd. per lb. Better inquiry. 

Arid Sulphanilks . . is. Id. per lb. 100% basis d/d. 

Aluminium Chloride, an- 

hyd Is. per lb. d/d. 

Aniline Oil . . . . 9d. — lOd. per lb. naked at works. 

Aniline Salta . . . . 9Jd. — lOd. por lb. naked at works. 

Antimony Pentochlorido Is. per lb. d/d. 

Benzidine Base . . . . 4s. 7d. per lb. 100% basis d/d. 

Benzyl Chloride 95% . . Is. 3d. per lb. 

p-Chlorphenol . . . . 4s. 3d. per lb. d/d. 

p-Chloraniline . . . . 3s. per lb. 100% basis. 

e-Cresol 29/31° C. .. 6Jd. per lb. Demand quiet. 
m-Cresol 98/100% . . 2s. Id. — 2s. 3d. por lb. Market 

quiet. 

p-Cresol 32/34° 0. . . 2s. Id. — 2s. 3d. per lb. Market 

quiet. 

Dichloranilino . . . . 2s. 2d. por lb. 

Diehloraniline S. Acid . . 2s. Gd. per lb. 100% basis. 
p-Diclilor benzol . . . . £75 per ton. 

J )iethylaniline .. ..6s. por lb. d/d., packages extra, 

returnable. 

Dimethyoniline . . . . 2s. 6d. por lb. d/d. Drums extra. 

Dinitro benzene . . . . 10d. per lb. naked at works. 

Dinitrochlorbenzol . . £83 por ton d/d, 

Dinitrotoluene — 48/60° C. 8d. — 9d. per lb. naked at works. 

66/68° C. Is. 2d— Is, 3d. per lb. naked at 
works. 

Diphonylamine . . . . 3s. 3d. por lb. d/d. 

Monoehlorbenzol . . . £63 per ton. 

/3-Naphthol . . . . Is. Id. per lb. d/d. 

a -Naphthy lamine . . Is. 6d. per lb. d/d. 

/L N aphthylamine . . 4s. per lb. d/d. 

?a-Nitraniline . . . . 5s. 3d. per lb. d/d. 

p*Nitraniline f ,. , . 2s. Gd. per lb. d/d. 

Nitrobenzene V , . . 5|d. per lb. naked at works. 

c-Nitrochlorbenzol . . 2s. per lb. 100% basis d/d. 
Nitronaphthalene * . . ll|d. per lb. d/d. 

P-Nitro phenol . . ' ... Is. 9d. per lb, 100% basis d/d. 
P-Nitro-o-amido-phenDl. . 4s. Gd. per lb, 100% basis. 
m -Phony lenc Diamine ; , . 4a. Gd. per lb. d/d. 


Acid, Boric B.P. 

Cryst. £64 per ton, Powder £58 

Acid, Camphoric 

por ton. 

18s. — 20s. per lb. Slightly ad- 

Acid, Citric 

vanced. 

Is. 5£d. per lb., less 5% for ton 

Acid, Gallic 

lots. 

3s. per lb. for pure crystal. 

Acid, Pyrogallic, Cryst. . . 

6s. per lb., for 28 lb. lots. 

Acid, Salicylic . . 

2s. 6d. — 2s. 7d. per lb. Slightly 

Acid, Tannic 

weaker in sympathy with phenol. 
3s. 3d. per lb. for B.P. quality. 

Acid, Tartaric 

Very firm. 

Is. l$d. por lb. less 5%. Firmer. 

Amidol 

More inquiry for forward de- 
livery. 

9s. per lb. d/d. 

Acetanilide 

Declined to 3s. per lb., but 

Amidopyrin 

supplies still short. 

1 4s. per lb. Demand negligible. 

Ammon. Benzoate 

4s. 6d. — 5s. per lb. for English 

Ammon. Carbonate B.P. . 

make. 

£27 15s. per ton. 

Atropine Sulphate 

12s. 6d. per oz. for English make. 

Barbitone . . 

Dull market. 

17s. per lb. Without much 

Benzonophthol . . 

inquiry. 

5s. per lb. 

Bismuth Salts 

A atoady market. Prices according 

Bismuth Carbonate 

to quantity : ^ 

12s. 9d— 14s. 9d. per lb. 

„ Citrate . . 

11s. 4d— 13s. 4d. „ 

„ Salicylate 

10s. 2d— 12s. 2d. „ 

„ Subnitrate 

10s. 9d. — 12s. 9d. „ 

Borax B.P, 

£29 — £31 per ton, carriage paid 

Bromides — 

any station in Great Britain. 
Per lb. 

Potassium 

9d— lOd. } 

Sodium . . 

lOd. — lid. > Very firm market. 

Ammonium 

lOd— lid. ) 

Calcium Lactate 

2s. 9d. per lb. for best English 

Chloral Hydrate 

make. More inquiry. 

4s. per lb. 

Chloroform 

2s. per lb. for cwt. lots. 

Creosote Carbonate 

6s. 6d. per lb. Little demand. 

Guaiacol Carbonate 

13s, por lb. 

Hexamine 

4s. por lb. for foreign makes. 

Homatropine Hydrobro- 

Slightly cheaper. Less demand . 

mide .. .. 

30s. per oz. 

Iron, Ammon.' Citrate, 
B.P. ... - .. 

Is. lid. — 2s. 3d. per lb., according 


o quantity. 
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Magnesium Carbonate— - 

Light Commercial . . £36 per ton net. 

Magnesium Oxide — • 

Light Commercial . . £72 10s. per ton, less 2j%. 

Heavy Commercial . . £27 per ton, less 2|%. 

Heavy Pure . . . . la. Gd.— 2s. per lb., according to 

quantity. Steady market. 

Menthol— 

A.B.R. recryst. . . 52a. Gd. per lb. 

Synthetic . . . . 2Gs. — .‘Ha. per lb., according to 

quantity. English mako. 
Mercurials . . . . Finn and likely to advanco. 

Red oxide . . . . 4s. lid. — 5s. Id. per lb. 

Corrosive sublimate . . 2s. 8d.- — 3s. lOd. ,, 

White precip. . . . . 4s. Gd.— 4s. 8d. ,, 

Calomel . . . . 4s. Id. — 4s. 3d. ,, 

Methyl Salicylate . . 2s. 1 Id. per lb. for carboys. Slight- 
ly weaker in common wit h other 
salicylates. 

Methyl Sulphonul , . 20s. per lb. Neglected. 

Methylene di-taimin . . 7s. Gd. per lb. In good demand. 

Paraformaldehyde . . 3s. Gd. per lb. 

Paraldehyde . . . . Is. 7d. per lb. 

Phenacet.in . . . . 7s. 3d. per lb. Steady market. In 

bettor supply. 

Phonazone . . . . 8s. Gd. per lb. Steady demand. 

Phenolphthnlein . . . . 8s. Gd. per lb. Very firm. 

Potass. Bi tartrate- - 
99/ 100% (Cream of 

Tartar) . . . . 90s. per cwt., less 24%. Market 

firmer. 

Potass. Citrate . . . . Is. 8d. — 2s. per lb. 

Potass. Forney anido . . 3s. per lb. 

Potass. Iodide , . . . JGs. 8d.- — 17s. fid. per lb., accord- 

ing to quantity. Demand con- 
tinues. 

Potass. Permunganate . . 9d. per lb. for B.P. crystal English 
make. In good demand. 

Quinino Sulphate . . 2s. 3d. — 2s. 4d. per oz., in 100 oz. 

tins. Steady market. 

Resorcin . . . . . . 5s. Gd. per lb. Neglected. 

Salol . . . . ..4s. per lb. In more plentiful 

supply. 

Silver proteinato .. 9s. Gd. per lb. Quiet. 

Sod. Benzoate . . . . 3s. Gd. per lb. Steady demand ; 

larger supplies. 

Sod. Citrate, B.P.C., 1923 Is. 10<1.- — 2s. per lb., according to 
quantity. 

Sod. Hyposulphite — 

Photographic . . . . £14 — £15 per ton, according to 

quantity, d/d. consignee’s sta- 
tion in 1-cwt. kegs. 

Sod. Nitroprusside . . lGs. per lb. Less for, quantity. 

Sod. Potass. Tartrate 

(Rochelle Salt) . . 82s. Gd.— 85s. per cwt. Market 

quiet. 

Sod. Salicylate . . . . Powder 2s. 1 Id. per lb., Crystal at 

3s. per lb., and good Make at 
3s. Gd. per lb. Firm and very 
active. 

Sod. Sulphide — 

Pure recryst 10d.— Is. 2d. per lb., according to 

quantity. 

Sod. Sulphite, anhydrous . £25 — £26 per ton, according to 
quantity, 1-cwt. drums included 
f.o.b. London. 

Sulphonal 18s. 6d. lb. 

Tartar Emetic . . . . Is. 4d. per lb. 

Thymol . . . . . , 13e. 6d. — 14s. 6d. per lb. for good 

white crystal from ajowan seed. 


PERFUMERY CHEMICALS 

Acetophenone . . .. lls. Gd. per lb. 

Aubepino . . . . . . 14s. „ 

Amyl Acotato . . . . 3s. „ 

Amyl Butyrate . . . . 7s. 3d. ,, 

Amyl Salicylate . . . . 3s. 6d. ,, 

Anethol (M.P. 21/22° C.) 3s. 9d. 

Benzyl Acetate from Chlo- 
rine-free Benzyl Alcohol 3s. 3d. ,, 

Benzyl Alcohol free from 
Chlorine . . . . 3s. 3d. ,, 

Benzaldehydo froo from 

Chlorine . . . . 3s. 3d. ,, 

Benzyl Benzoate. . .. 4s. „ 

Cinnamic Aldehyde 

Natural . . . . 22s. Gd. „ 

Coumarin . . . . 20s. „ 

Citronollol . . . . 19s. Gd. ,, 

Citral . . . . . . 10s. „ 

Ethyl Cinnamate . . 10s. ,, 

Ethyl Phthalate . . . . 3s. 9d. ,, 

Eugonol .. .. .. lls. ,, 

Geraniol (Palamarosa) . . 37s. Gd. „ 

Goraniol . . . . . . 7s. 9d. — 13s. Gd. per lb. 

Hcliotropino . . . . 8a. 6d. per lb. 

Iso Eugenol .. .. 15s. 9d. ,, 

Linalol ex Bois de Rose. . 20s. „ 

Linalyl Acetate . . . . 20s. ,, 

Methyl Anthranilato . . 8s. Gd. ,, 

Methyl Benzoate . . Gs. ,, 

Musk Ketone . . . . 52s. Gd. „ 

Musk Xylol . . . . 19s. „ 

Nerolin . . . . . . 4s. ,, 

Phenyl Ethyl Acetate . . 10s. ,, 

Phenyl Ethyl Alcohol .. IGs. „ 

Rhodinoi . . . . . . GOs. ,, * 

Safrol . . . . . . Is. lOd. ,, 

Torpinool . . . . . . 3s. „ 

Vanillin 25s. 3d.-— 26s. Gd. per lb. Firm 

with steady demand. Raw 
materials dearer. 

ESSENTIAL OILS 

Almond Oil, Foreign 
S.P.A. . . . . . . 14s. Gd. per lb. 

Anise Oil . . . . . . Is. lid. ,, 

Bergamot Oil . . . . 13s. 3d. ,, 

Bourbon Geranium Oil . . 35s. ,, 

Camphor Oil . . . . 75a. per cwt. 

Oananga Oil, Java . . 9s. Gd. per lb. 

Cinnamon Oil, Leaf . . 5|d. per oz. 

Cassia Oil, 80/85% . . 10s. Gd. per lb. 

Citronolla Oil — - 

Java 85/90% . . . . 4s. 9d. „ 

Ceylon 4s. 3d. „ 

Clove Oil . . . . . . 10s. Gd. por lb. 

Eucalyptus Oil 70/75%. . 2s. Gd. per lb. 

Lavender Oil — ■ 

French 38/40% Esters 24s. 6d. per lb. 

Lemon Oil . . . . 2s. lOd. per lb. 

Lemongrass Oil . . 2fd. per oz. 

Orange Oil, Sweet . . 12s. per lb. 

Otto of Rose Oil — 

Bulgarian . . . . 34s. per oz. 

Anatolian . . . . 26s. per oz. 

Palma Rosa Oil . . . . 22s. Gd. per lb. 

Peppermint Oil — 

English .. . . 70s. per lb. 

Wayno County . . IGs. Gd. per lb. 

Japanese . . . . 12s. Gd. per lb. Higher prioea ex- 

pected. 

Pettigrain Oil . . . . g a . 6d. per lb. 
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PATENT LIST 

The dates given In this list are, In the case of Applications for Patents' 
those of applications, and In the case of Complete Speclhcations accepted, 
those of the Official Journals In which the acceptance Is announced. Com- 
nlete Specifications thus advertised as accepted are open to inspection at 
the Patent Office immediately, and to opposition within two mouths of the 
date given ; they are on Bale at 1 b. each at the Patent Office, Sale Branch, 
Quality Court, Chancery lane, London, W.C. 2, 15 days after the dato 
given. 

I — GENERAL ; PLANT ; MACHINERY 

Applications 

Ajax Electrothermic Corp. Furnace. 30,913. Dec. 8. 
(U.S., 13.7.23.) 

Atkinson. Apparatus for chemical action under tho 
influence of light. 30,438. Dec. 4. 

August’s Muffle Furnaces, Ltd., and Coggon. Muffle fur- 
naces. 30,650, 31,824-5, 32,253. Dec. 8, 19, and 27. 

Brutzkus. Effecting chemical reactions in solutions. 
31,627. Dec. 17. 

Byrd, Drey, and Drey, Simpson, and Co. Driers and 
heaters. 31,573. Dec. 17. 

Coke and Gas Ovens, Ltd. (Still). Plate condensers etc. 
31,127. Doc. 11. 

Comyn. Apparatus for separating liquids of different 
.specific gravities. 31,406. Dec. 14. 

Duclaux. Ultra-filter membranes and their application. 
30,004. Dec. 5. (Fr., 16.12.22.) 

Farrell. Drying etc. cylinders. 30,332. Doc. 3. 

Fasting. Drying watery material. 31,507. Dec. 15. (Den- 
mark, 22.12.22.) 

Grauco and Loisy. Distillation. 30,421. Doc. 3. (Fr., 

27.1.23.) 

Heis and Jezoor. Chemical conversion of substances. 
31,979. Dec. 20. 

Herscy, and Kirkham, Hulett, and Chandler, Ltd. Appar- 
atus for effecting intimate contract between liquids and gases. 
31,256. Doc. 12. 

Hurt Eng. Corp. Gas and liquid inter-treatment. 31,124. 
Deo. 11. (U.S., 3.7.23.) 

Kucher. Refrigeration. 31,348. Dee. 13. (U.S., 7.4.22.) 

Lefroy and Povoy. Disintegrating, emulsifying, or ad* 
mixing machines. 32,321. Dec. 27. 

Licit ton thaeler. Concentrating aqueous solutions of 
volatile substances. 30,535. Dec. 4. 

Linden. Separation and recovery of liquids and solids of 
different densities. 32,488. Dec. 29. 

McKntiro. Centrifugal separator. 31,767. Dec. 18. 

McKenna Brass and Manuf. Co. Impregnating liquid with 
gas. 32,353. Dee. 27. (U.S., 20.10.23.) 

Penard. Centrifugal separators. 30,807. Dec. 7. 

Pink. {Separation of liquids. 31,391 and 32,167. Pee. 13 
mid 22. 

Plauson’s (Parent Co.), Ltd. Contrifugal separators. 
31,355. Dec. 13. (Ger„ 13.12.22.) 

Portliam, and Tangential Pryors, Ltd. Apparatus for 
separating liquids from gases otc. 32,493. Dec. 29. 

Potts (N. V. Algom. Norit Maatscli.). Filtering or sterilis- 
ing liquids. 31,912. Dec. 20. 

Rigby. Drying. 31,501. Dec. 15. 

Risberg. Centrifugal liquid separators. 30,540. Dec. 4. 

Salemi. Apparatus for distilling, drying, etc. liquids, 
vapours, etc. 32,604. Dec. 31. 

Sodberry. Grinding-mills. 31,013. Dec. 10. 

Shampay. Drying-machines. 31,604. Dec. 17. 

Shaw. Filters. 31,891. Dec. 19. 

Smallwood. Furnaces. 32,470. Dec. 29. 

Sonsthagen. Machines for emulsifying and/or mixing 
liquids etc. 30,917. Doc. 8. 

Torrilhon. Apparatus for compressing materials for ex- 
tracting liquids. 32,368. Doc.27. (Fr., 19.1.23.) 

Complete Specifications Accepted 

13,570 (1922). Ridge. Regenerative furnaces. (208,176.) 
Dec. 19. 


17,369 (1922). Travis and Glabatf. Emulsions and 
method of producing same. (195,033.) Deo. 12. 

24,974 (1922). Judson, Gibson, and Galloway. Pipes for 
use when immersed in chemical liquids. (207,902.) Deo. 19. 

25,421 (1922). Blair, and Blair, Campbell, and McLean. 
Apparatus for concentrating liquors to high densities. 
(208,247). Deo. 28. 

25,577 (1922). Renton. Filter presses. (208,253.) Dec. 28*. 
26,276 (1922). Plauson’s (Parent Co.), Ltd. (Plauson). 
Manufacture of lubricants. (208,267.) Dee. 28. 

30,346 (1922). Holmes and Co., Henshaw, and Whittell. 
Apparatus for bringing liquids and gases into intimate contact. 
(208,326.) Dec. 28. 

31,008 (1922). N. V. Algem. Norib Maatsch. See II. 
33,532 (1922). Lloyd, bimon -Curves, Ltd., and Moldrums, 
Ltd. Apparatus for effecting intimate contact of liquids and 
gases. (208,632.) Dec. 31. 

1569 (1923). Patrick. Manufacture of catalytio agents. 
(208,656.) Dec. 31. 

8654 (1923). Dehne. Filtering-apparatus. (196,901). 
Dec. 28. 

17,480 (1923). Petreo. Apparatus for separating impuri- 
ties suspended in liquids. (208,094.) Dec. 19. 

21,378 (1923). Akt.iebolagot Separator. Separating one 
or more substances from other substances. (203,324.) 
Doc. 28. 

H— FUEL ; GAS ; DESTRUCTIVE DISTILLATION ; 
MINERAL OILS ; LIGHTING 
Applications 

Birkner, and Walthor u. Co. Combustion of watery, 
woody, etc. fuels. 30,830. Doc. 7. (Ger., 9.12.22.) 

Brooke. Gas purifiers. 31,925. Dec. 20. 

Chaney and Neath. Manufacture of coal gas and water gas. 
31,454. Dec. 14. 

Donald. Diying peat otc. 30,940,31,420,31,713,31,843. 
31,922, 32,488, 32,549. Dec. 10, 14, 18, 19, 20, 29, and 31. 
Duffiold. Induction of gas. 31,662. Doc. 17. 

Evans. Apparatus for drying fuel. 30,643. Dec. 5. 

Floyd. Gas purifiers etc. 31,415. Deo. 14. 

Golby (Gasoline Products Co.). Treatment of hydrocarbons. 
30,981. Dec. 10. 

Heitmann. Lubricating -oil emulsions. 31,375. Dec. 13. 
(Ger., 28.12.22.) 

Huessenor. Combustion of gases in regenerating furnaces. 
30,480. Dec. 4. (U.S., 21.12.22.) 

Jackson (Koppors Co.). Coking retort ovens. 30,490. 
Dec. 4. 

N. V. Algem. Norit Maatsch. Manufacture of decolorising 
carbon. 31,451. Dec. 14. (Holland, 19.11.21.) 

N. V. Handelsondernoming Feynald. Carbonising "and 
gasifying peat, coal, etc. 32,000. Doc. 20. (Ger., 20.12.22.) 

Rude. Carbonising coal and producing gas. 31^764. 
Dec. 18. 

Salemi and Salorni. Distillation etc. of carbonaceous 
matorials t etc. 31,983. Dec. 20. 

Soc. dos Etabl. Barbet. 31,145. See HI. 

Speakman and Sutcliffe. Agglomeration of carbonaceous 
etc. substances. 30,820. Dec. 7. 

Union Oil Co. of California. Decolorising petroleum distil- 
lates. 31,017. Doc. 10. (U.S., 4.4.23.) 

Complete Specifications Accepted 
19,974 (1922). Auld. Transforming hydrocarbon liquids 
into liquids of lower boiling-point. (208,569.) Deo. 31. 

22,168 (1922). Burmah Oil Co., Allen, and Moor©. Appar- 
atus for sweating or crystallising paraffin or other wax. 
(208,195.) Doc.28. 

23,674 (1922). Meister, Lucius, u. Bruning. Manufacture 
of methane. (186,900.) Deo. 19. 

23,761 (1922). Bibadhead, Barker, and Hunt. Manufac- 
ture of combustible gases. (207,851.) Deo. 19. 

23,796 (1922), Nielson and Laing. Distillation etc. of 
carbonaoeous etc. materials. (207,623.) Dec. 12. 
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24,280 (1922). Diamond. Motor spirit. (207,883.) 

Deo. 19. 

2.0,211 (1922). Day. Extracting hydrocarbon oil material 
from earthy material. (208,586.) Doc. 31. 

25,378 (1922). Breisig. Gasifying bituminous fuel. 

(207,051.) Doc. 12. 

27,170 (1922). Masson und Engel. See XII. 

29,383 (1922). Monnot. Cracking of oils. (208,310.) 
Doc. 28. 

31,008 (1922). N. V. Algom. Norit Mnatsch. Apparatus 
for revivifying finely-powdered decolorising carbon and like 
adsorbents. (188,672.) Doc. 28. 

32,317 (1922). Davidson. Gas purification. (207,995.) 
Dec. 19. 

32,525 (1922). Hutchins. Retorts for distilling carbon- 
aceous materials etc. (208,357.) Dec. 28. 

35,127 (1922). Loowenstein. Apparatus for coking coal, 
lignite, shale, etc. (208,019.) Dec. 19. 

5565 (1923). L' Air Liquid© Soc. Anon. Treatment of 
gases intended for the recovery of hydrogen by partial 
liquefaction. (195,598.) Doc. 12. 

16,283 (1923). Eloktrizitutswerk Lonza. Production of 
solid polymerisation products of acetylene. (200.087.) Dec. 12. 


Ill TAR AND TAR PRODUCTS 
Applications 

Sanxay (Tiffoin). Enrichment of pitch. 32,135. Dec. 21. 
Soc. Etabl. Barbet. Continuous rectification of hydrocar- 
bons etc. 31,145. Doc. 11. (Fr., 11.12.22.) 


I V — DYESTUFFS AND INTERMEDIATES 
Applications 

Bloxam (Chom. Fabr. Grieshoim-Elektron). Manufacture 
of azo dyestuffs. 31,359. Doc. 13. 

British Synthetics, Ltd., and Higgins. Manufacture of 
azotic dyestuffs otc. 31,889. Dec. 19. 

Comp. National© de Mat. Col. et Prod. Chim. Manufacture 
of dyestuffs. 31.989. Dec. 20. (Fr., 21.12.22.) 

Comp. National© de Mat. Col. et Prod. Chim. Manufacture 
of perylene. 31,990 1. Doc.20. (Fr., 21.12.22.) 

Du Pont de Nemours and Co. Basic dyes. 32,363. Dec. 27. 
(U.S., 26.12.22.) 

Durand u. Huguenin A.-G. Manufacture of disazo dye- 
stuffs. 30,838. Dec. 7. (Ger., 11.12.22.) 

Earbw. vorm. Moist er, Lucius, u. BrOning. Process for 
chlorinating benzene. 30,645. Dee. 5. (Ger., 5.12.22.) 

Farbw. vorm. Meister, Lucius, u. Bruning. Manufacture 
of vat dyestuffs. 32,331. Dec. 27. (Ger., 27.12.22.) 

Imray (Me is tor, Lucius, u. Briining). Manufacture of blue 
vat dyestuffs. 32,213. Dee. 22. « 

Imray (Soc. Chom. Industry in Basle). Manufacture of 
vat dyestuffs. 32,524 and 32,628. Dec. 29 and 31. 

Johnson (Badischo Anilin u. Soda Fabr.). Production of 
green vat dyestuffs. 30,390. Dec. 3. 

Johnson (Badischo Anilin u. Soda Fabr.). Dyestuffs of 
the anthraquinono series. 30,731. Dec. 6. 

Morton Sundour Fabrics, Ltd., Thomas, and Wylam. 
Production of dyestuffs etc. 31,264. Dec. 12. 

Plauson’s (Parent Co.), Ltd. (Plauson). Production of 
sulphur dyestuffs. 32,464. Dec. 29. 

Soc. Chom. Industry in Basle. Manufacture of azo dye- 
stuffs. 32,216. Doc. 22. (Fr., 9.1.23.) 

Complete Specifications Accepted 

18,804 (1922), Thomas, and Scottish Dyes, Ltd. Manu- 
facture of dyestuff intermediates. (207,840.) Doc. 19. 

26,180 (1922). Bloxam (Akt.-Ges. f,. Anilinfabr.). Manu- 
facture of tetrakisazo dyestuffs^ (208,265.) Dec. 28, 


V — FIBRES ; CELLULOSE ; TEXTILES ; PAPER 

Applications 

A 11 soy> and Sibson, Treating textile materials. 32,587. . 
Dec. 31. 

Barrett, Foulds, and Tootall Broadhurst Leo Co. Softening 
of acid-treated fabrics. 30,649. Doc. 6, 

Bergmann, Immendorfer, and Loewe. Treatment of 
fibres. 31,715. Doc. 18. (Ger., 18.12.22.) 

Courtaulds, Ltd., Gilles, and Tompleton. Treatment of 
fabrics containing cellulose silk. 30,816. Doc. 7. 

McCoy. Treatment of cotton etc. 32,584. Dec. 31. 

Milne. Manufacture of paper. 30,570. Doc. 5. 

Soc. Anon. La Cellophane. Manufacture of celluloso films 
etc. 32,099. Dec. 21. (Fr., 16.2.23.) 

Soc. Chim. Usinos du Rhone. Treating textiles. 32,633. 
Dec. 31. (Fr., 28.3.23.) 

Soc. Fran^. des Crins Artificiels. Conservation of pellicles 
of hydrate or of hydrated ethers of cellulose. 31,444. Dec. 14. 
(Fr., 8.11.23.) 

Vains. Chlorination of raw cellulose. 31,362. Dec. 13. 
(Fr., 18.12.22.) 

Complete Specifications Accepted 

14,610 (1922). Dreyfus. Manufacture of cellulose acetates. 
(207,562.) Dec. 12. 

21,400 (1922). Nishina. Solidifying fibrous substances. 
(185,399.) Dee. 19. 

23,295 (1922). Perry. Treatment of materials containing 
cellulose. (207,598.) Dec. 12. 

24,153 (1922). Soc. do Sldarinerio et Savonnerie de Lyon. 
Manufacture of celluloso esters. (201,510.) Dec. 19. 

538 (1923). Kayser. Retting flax, hemp, otc. (208,397.) 
Dec. 28. 

8007 (1923). Toxtilwerk Horn A.-G. Manufacture of a 
cellulose compound indifferent to substantive colours. 
(195,619.) Doc.28. 

13,658 (1923). Spiess. Greasing -agents for textile fibres. 
(208,479.) Dec. 28. 


VI BLEACHING ; DYEING ; PRINTING ; 
FINISHING 

Applications 
Allsop and Sibson. 32,587. See V. 

Ashworth. Machines for dyoing etc. yams in hanks etc. 
30,427. Dec. 4. 

Carstairs, and Martin and Co. Waterproofing fabrics. 
32 ,287. Dec. 27. 

Hamburger and Kaesz. Bleaching fibrous material. 
32,113. Dec. 21. (Ger., 23.12.22.) ■% 

Henshilwood and Mujerus. Bleaching cotton etc. 30,580. 
Dec. 5. 

Jackson (Flintkoto Co.). Manufacture of saturated or 
impregnated fibrous material. 32,591 and 32,605. Dec. 31. 

Johnson (Esser and Co.). Treating textile material in 
suffusion apparatus. .‘30,389. Doc. 3. 

Scottish Dyes, Ltd., Tomperley, and Thomas. Dyeing. 
31,265. Dec. 12. v 

Scrive. Rotary dyeing-apparatus. 32,195. Doc. 22. 

Soc. Chim. Usines du Rhone. 32,633. See V. 

Complete Specifications Accepted 

34,894 (1922). British Dyostuffs Corp., Baddiley, and 
Tatum. Dyeing acetyl silk in deep fast shades by direct 
dyeing. (207,711.) Doc. 12. 

2596 (1923). Brandwood, Brandwood, end Brand wood. 
Apparatus for bleaching, dyeing, etc. textile fibres. (208,420.) 
Dec. 28. ; / , 
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VII— ACIDS ; ALKALIS; SALTS; N ON -METALLIC 
ELEMENTS 

Applications 

Ammonia Oasale Soc. Anon. Catalysts for synthesis of 
ammonia. 31,168. Dec. 11. (Ital., 29.6.23.) 

Blumenfeld and Wcizraann. Titanium compounds. 32,209 
and 32,210. Dec. 22. 

Deguide. Manufacture of barium cyanide. 30,988. 

Dec. 10. 

Deuts. Gold* u. Silber-Schoideanstalt. Manufacture of 
hydrogon cyanide. 30,414. Dec. 3. (Ger., 2.12.22.) 

Dick, Lowis, and Dick, Son, and Lewis. Sulphuretted 
hydrogen apparatus. 31,616. Dec. 17. 

Ewan. Manufacture of alkali metals. 32,871-4. Dec. 8. 
Grasselli. Manufacture of hydrochloric acid and salt cake. 
32,359. Dec. 27. 

Guadagni. Manufacture of acids. 30,726. Dec. 6. 
Jackson (Heat Engineering Corp.). Manufacture of sul- 
phuric acid. 31,118. Dec. 11. 

Kidd. Production of soda crystals. 31,G34. Dec. 17. 
Kruger and Unkel. Producing table etc. salt. 31,091. 
Dec. 18. (Holland, 6.8.23.) 

Monnet. Manufacture of oxide of iron. 31,774. Dec. 18. 
Soc. Chim. de la Grando-Paroisso. Purification of minerals 
and salts. 30,825. Dec. 7. (Fr., 29.3.23.) 

Wrigloy. Extraction of aluminous materials. 31,823. 
Doc. 19. 

Complete Specifications Accepted 

18,400 (1922), Guggenheim Bros. Leaching caliche and 
recovering nitrate. (188,634.) Doc. 19. 

20,192 (1922). Guggenheim Bros. Manufacture of sodium 
nitrato. (192,032.) Doc. 12. 

23,083 (1922), Fairlio. Acid plant equipment. (207,589.) 
Dec. 12. 

24,747 (1922). Plauson’s (Parent Co.), Ltd. (Plauson). 
Manufacture of alkali carbonatos. (208,578.) Dec. 31. 

1007 (1923). Ashcroft. See. XI. 

4509 (1923). Nydegger. Manufacture of chromium sul- 
phate. (198,645.) Dec. 19. 

5565 (1923). L’Air Liquido Soc. Anon. See II. 

7527 (1923). L’Air Liquide Soc. Anon. Separating con- 
stituents of gaseous mixtures containing hydrogen. ( 1 95,950. ) 
Doc. 28. 

7747 (1923). Akt. Hydropeat. Manufacture of colloidal 
solutions of ferric hydroxide, (195,089.) Dec. 19. 

10,883 (1923). Yogel. Manufacture of colloidal sulphur. 
(202,013.) Doe. 31. 

VIII— CLASS ; CERAMICS 
Applications 

Aupporlo and Beck. Enamelling metal. 31,164. Dec. 11. 
Cowlishaw, Garnett, Groenwood, and Reid. Manufacture 
of refractory basic bricks etc. 31,840. Doc.19. 

Lindsay, and Morgan Crucible Co. Refractory materials. 
31,056. Dec. 17. 

Wagner. Manufacture of refractory materials. 31,101. 
Doe. 11. 

Complete Specifications Accepted, 

28,948 (1922). Marks (Buffalo Refractory Corp.). Making 
refractory articles. (207,677.) Deo. 12. 

34,809 (1922). Wade (Dixon Co.). Plate glass annealing 
lehrs. (208,014.) Dee. 19. 

22,934 (1923). British Thornson-Houston Co. (General 
Electric Co.). Production of articles of quartz. (208,682.) 
Dec. 31. 

IX— BUILDING MATERIALS 

"■ Applications 

•>.do? era 2." and AlUit - Manufacture of IrV-U* tiles, etc. 
32,581. Deo. 31. 


Clarke. Softening of wood. 30,608, Dec. 6. 

Dorr Co. Production of limo wash. 32,200. Doc. 22. 
(Ger., 14.3.23.) 

Ferguson. 31,856. See X. 

Kraus. Heat insulation. 31,034. Deo. 10. (U.S., 

28.12.22.) 

Lefebure. Cementitious materials. 32,505. Dec. 29. 

Le Sueur. Bricks etc. 31,266. Deo. 12. (Fr., 12.12.22.) 

Mackay. Bituminous emulsion. 30,640. Dec. 5. 

Maior. Heat-insulating substances. 32,515, Dec. 29. 
(Ger., 29.12.22.) 

Montgomerie. Bituminous etc. emulsions. 30,908. Dec. 8. 
Robertson Co. Building material. 32.563. Doe. 31. 
(U.S., 11.1.23.) 

Soc. Internationale Marmorit. Artificial marble. 32,420. 
Dec. 28. (Fr., 23.4.23.) 

Complete Specifications Accepted 
24,600 (1922). Bergsma. See XT. 

29,059 (1922). Hydroloid, Ltd. (Exporting, f. Papier u. 
Zellstofftechnik). Treatment of asbestos materials. (207,958.) 
Doc. 19. 

139 (1923). Lanhoffer and Lanhoffer. Manufacture of 
asbestos-cement compositions. (199,350.) Dec. 28. 

971 (1923). Froudenberg. Substitute for wood. (191,742.) 
Doc. 28. 


X— METALS ; METALLURGY, INCLUDING ELECTRO- 
METALLURGY 
Applications 

Aluminum Co. of America. Eloctrolytio refining of metals, 
31,944-6, 31,948. Dec. 20. (U.S., 21.12.22.) 

Aluminum Co. of America. Electrolytic refining of 
aluminium. 31,947, 31,951. Dec. 20. (U.S., 21.12.2 2.) 

Aluminum Co. of America. Production of aluminium. 
31,949,31,950. Dec. 20. (U.S., 21.12.22.) 

Aluminum Co. of America. Elect rolytio refining or roduo - 
tion. 31,952-4. (U.8., 5, 8, and 30.11.23.) 

Aupperle and Beck. 31,164. See VIII. 

Clere and Nihoul. Treatment of zinc ores. 32,416 and 
32,629. Dec. 28 and 31. (Fr., 28.12.22 and 24.2.23.) 

Connolly and Stewart. Metallic surfacing material. 

30,948. Dec. 10. 

Croft. Rust proofing ferrous articles. 31,598. Deo. 17. 
Ewan. 30,871-4. See VII. 

Ferguson. Apparatus f9r smelting iron etc. and making 
cement. 31,856. Doc. 19. 

Freyn, Brassert, and Co., and Miles. Open-hearth furnaces. 
32,314. Deo. 27. 

Hadfield. Alloys. 32,342. Dec. 27. 

Hoberlein. Protection of motal surfaces. 31,144. Dec. 11. 
(Ger., 16.1.23.) 

Jackson (Stromon). Smelting tin etc. 31,964. Dec. 20. 
Petrie. Means for shorardising etc. metals. 31,456. 

Doc. 14. 

Rousseau. Machines for recovering precious metals. 
30,405. Dec. 3. 

Smith. Magnetic alloys. 31,116. Dec. 11. 

Soc. Chim. de la Grando-Paroisse. 30,825. See VII. 

White ( General Mot ors Research Corp. ). Metallic materials . 
31,379. Dec. 13. 

Complete Specifications Accepted 

22,059 and 22,060 (1922). Thornhill and Anderson. 
Production of sponge iron and apparatus therefor, (208,572-3. ) 
Dec. 31. 

24,836 (1922). Williams, and Minerals Separation, Ltd. 
Concentration by flotation. (208,220.) Dec. 28. 

24,864 (1922). Giesecke. Agglomerating mixtures of fine 
ore and fuel in shaft furnaces. (208,579.) Dec. 31. 

24,925 (1922). Mathesius and Mathesius. Manufacture 
of l$ad allays, . (208,230.) Dec. 28. 

. J1922). , Smidth Co. Agglomeration of oro. 
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29,309 (1922). TuIIis. Recovery of aluminium. (207,679.) 
Dec. 12. 

30,908 (1922). Golby (Luckenbach Processes, Iiic.). Con- 
centration of ores. (207,977.) Dec. 19. 

1007 (1923). Ashcroft. See XL 

0007 (1923). Jackson (Alloys Co.). Manufacture of 
metal dust. (208,443.) Dec. 28. 

12,950 (1923). Emery. Concentration of ores. (204,302.) 
Dec. 28. 

XI ELECTRO-CI I EMISTRY 

APPLICATIONS 

Almninurn Co. of America. 81,944—31,954. See X. 
Brindley. Primary cells. 32,432. Dec. 28. 

> r Edridge. Galvanic batteries. 32,228. Doe. 22. 

Elektro -Osmose A.-G. 32,215. See XI f. 

Joel. Electric accumulators. 30,746. Dec. 6. 

Railing. Electric furnace. 31,392. Dec. 13. 

Lammorts. Electric accumulators. 32,621. Doc. 29. 
(Holland, 24.4.23.) 

Monnot. Storage batteries. 30,713 and 30,918. Dee. 6 and 8, 
Monnot. Preparation of active material for storage 
batteries. 31,653. Dec. 15. 

Scott. Electrolytic apparatus. 31,015. Dec. 10. 

Complete Specifications Accepted 

23,447 (1922). Plows. Manufacture of storage battery 
plates. (207,000.) Dee. 12. 

23,977 (1922). Scott. Electrolytic gas -generating sys- 
tems. (207.030.) Dee. 12. 

24,600 (1922). Borgsma. Manufacture of insulating or 
building materials. (185,700.) Dee. 12. 

27.068 (1922). Haneoek and Hancock. Electric furnaces. 
(208.282.) Dee. 28. 

28,032 (1922). Hartman. Ozone generators. (207,940.) 
Dec. 19. 

1007 and 3789 (1923). Ashcroft. Electrolysing fused 
salts of metals and recovering the metals and acid radicles. 
(208,649.) Doc. 31. 

1220 (1923). British Thomson -Houston Co., Young, War- 
ren, and Grilfiths. Electric batteries. (208,035.) Dec,. 19. 

Xll— FATS; OILS; WAXES 
Applications 

Boyen. Manufacture of kneadablo wax substitutes. 
31,759 and 31,700. Dee. 18. (Austria, 23.12.22.) 

Caldorwood and others. 32,023. See, XIII. 

Elektro -Osmose A.-G. Electro -osmotic purification of 
glycerin. 32,215. Doc. 22. (Gor., 18.4.23.) 

Zucker. 30,362. See XX. 

Complete Specifications Accepted 

17,369 (1922). Travis and Glabau. See I. 

21,585 (1922). Lever Bros., and Thomas. Hydrogenation 
of oils and fats. (208,189.) Dec. 28. 

27,170 (1922). Masson and Engel. Purification of oils. 
(207,660.) Dee. 12. 

28,995 (1922). Aische. Manufacture of solublo sulphon- 
ated oils of animal origin. (207,078.) Dee. 12. 

4129 (1923). Schmidt. Manufacture of glycerin and 
alkali soaps. (196,579.) Dec. 19. 

10,487 (1923). Wilbuschewitsch. Manufacture of oil- 
cakes for feeding purposes. (208,471.) Dee. 28. 

KIH — PAINTS ; PIGMENTS ; VARNISHES ; RESINS 
Applications 

Alexander (Stokes). Synthetic resins. 30,805. Doc. 7. 
Bedford. Production of metal compounds for use as 
figments. 31,880; Dec. 19. 

Calderwood, Reihl, and, Webb. Preparation of oils for 
r amishes, printing inks, paints, etc. 82,623. Dec. 31. 


McLean. Manufacture of resinous etc. preparations. 
30,585. Dec. 5. (New Zealand, 13.1.23.) 

Mimo Corp., and Rogers. Sympathetic inks. 32,300- 
Dec. 27. 

Newman. Coating composition. 30,531. Dec. 4. (U.S., 
14.6.23.) 

Risler. Obtaining phosphorescence in luminous paints. 
31,992. Dec. 20. (Er., 21.12.22.) 

Complete Specifications Accepted 

21,914 (1922). Alexander (Stokes). Synthetic resins. 
(208,193.) Dec. 28. 

23,673 (1922). Holzapfel. Manufacture of coating com- 
positions, paints, or varnishes. (207,016.) Dec. 12. 

25,813 (1922). Plauson’s (Parent Co.), Ltd. (Plauson). 

Paints. (207,919.) Doc. 19. 

12,712 (1923). Goedecko (Eberloin). Production of dry 

body colours. (207,755.) Doc. 12. 


XIV— INDIA-RUBBER ; GUTTA-PERCHA 
Applications 

American Rubber Co. Treating rubber latex etc. 31,042. 
Dec. 10. (U.S., 18.8.23.) 

General Rubber Co. Apparatus for drying rubber latex etc . 
31,045. Doc. 10. (U.S., 30.4.23.) 

Kingston and Prickett. Rubber preservative. 30,351. 
Dec. 3. 

Complete Specifications Accepted 

17,959 (1922). Jackson (Morgan and Wright). Manufac- 
ture of vulcanised rubber etc. (207,570.) Doc. 12. 

24,950 (1922). Schidrowitz. Manufacture of rubber. 
(208,235.) Dec. 28. 

2778 (1923). Naugatuck Chemical Co. Vulcanisation of 
rubber etc. (200,788.) Doc. 19. 

10,454 (1923). Williams. Manufacture of rubber 

(208,409.) Deo. 28. 

19,325 (1923). Pirelli and Co. Vulcanisation of rubber. 
(201,912.) Dec. 31. 


XV— LEATHER; BONE; HORN; GLUE 
Applications 

Bendixen and Khronreith. Manufacture of leuthor. 
31,790. Dec. 18. 

Bloxatn (Akt.-Ges. f. Anilinfabr.), Process for hardening 
colloids. 31,033. Dec. 10. 

Elektro -Osmose A.-G. Manufacture of gelatin. 32,214. 
Dec. 22. (Ger., 31.1.23.) 

Lamb. Tanning. 32,017. Dec. 21. 

Lansky. Preparation of gelatin. 30,378. Doc. 3. 
Rautcnstrauoh and Trenzcn. Manufacture of artifioia 
leather. 30,522. Doc. 4. (Gor., 4.12.22.) 

Complete Specification Accepted 

12,329 (1923). Ellis, Ellis, and Ellis. Treatment ol 
leather. (208,085.) Dec. 19. 

XVI -SOILS ; FERTILISERS 
Applications 

Britzke. Artificial manure. 31,063. Doe. 11. 

Norsk Hydro -Elektrisk Kvaelstofaktiesolskab. Making 
fertilisers non-caking. 32,517. Dec. 29. (Norway, 23. 1.23., 

Tolfer. Fertiliser. 31,800. Doc. 19. 


XVII— SUGARS; STARCHES; GUMS 
Applications 

Blake. Filtering sugar solutions. 32,230. Dec. 22. 
Forster and Key worth. Removal of gummy etc. matters 
from raw cane Bugar. 30,977. Dec. 10. 
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XVni— FERMENTATION INDUSTRIES 

Application 

Brewers’ Foods Supply Co., and Wilford. Method of 
^ebitt-oring brewers’ yeast extract. 31,173. Dec. 12. 
Complete Specification Accepted. 

23,425 (1922). Wooldridge, and Soc. Anglo-Beige du 
Proc6d6 Wooldridge. Brewing of beer. (207,605.) Dec. 12 


9374 (1923). Meister, Lucius, u. Briining. Conversion of 
halogen-hydrocarbons into hydrocarbons or other halogen - 
hydrocarbons. (196,272.) Dec. 28. 

10,804 (1923). Carpmael (Chora. Fabr. auf Aktien, vorm. 
E. Schering). Manufacture of vaccines from bacteria. 
(208,079.) Doc. 19. 

12,999 (1923). Comp, de Bothune. Manufacture of sul* 
phovinio acid from ethylene. (199,007.) Doe. 28. 


XIX- FOODS ; WATER PURIFICATION ; 

SANITATION 

Applications 

Bateman, Chaplin, and Parkliouso. Treatment of tea. 
31.793. Doc. 18. 

Candy. Filtration of water. 30,461 and 32,145. Doc. 4 
nml 22. 

ITcinemann. Extraction of vitamins. 32,620. Deb. 31. 
Imray (Soc. Chem. Industry in Basic). Manufacture of 
the phosphorus-containing nuclear substanco of milk casein. 
32,627. Dee. 31. 

Ogura. Refrigeration of foSds. 31,049. Dec. 10. 
Palmer. Sterilising, pasteurising, etc. milk etc. 31,152. 
Dec. 11. 

Paterson. Purification of waste water, sewage, etc. 
32,609. Dec. 31. 

Seligman. Sterilising and preserving liquids. 31,783. 
Dec. 18. 

Complete Specifications Accepted 

21,843 (1922). Schoon. Manufacture of cereal foods. 
(186,043.) Dec. 19. 

22,320 (1922). Marks (Wayne Tank and Pump Co.). 
Continuous softening of water. (208,576.) Doc. 31. 

24,129 (1922). Sohoib and Kooh. Preserving meat, fish, 
eggs, fruit, etc. (207,633.) Dec. 12. 

20,752 1 1922). Ward Baking Co. Coagulating and curding 
milk. (186,925.) Dec. 28. 

31,977 (1922). Grant, and Bocco Eng. and Chem. Co. 
Treatment of waters containing alkaline bicarbonatos. 
(207,696.) Dec. 12. 

10,487 (1923). Wilbuschewitsch. See XII. 


XX — ORGANIC PRODUCTS ; MEDICINAL 
SUBSTANCES 

Applications 

Albert. Production of organic mercury compounds. 
30.611. Dec. 5. (Ger., 5.12.22.) 

Battelli and Stem. Imparting active substances to inter- 
nally secreting glands separated from the organism. 30,633. 
Dee. 5. (Switz., 6.12.22.) 

Jtnray (Soc. Chem. Industry in Basle). Manufacture of 
pliysiologically-activo substances. 32,523. Dec. 29. 

I iriray (Soc. Chem. Industry in Basle). 32,627. Sec XIX. 
Slade (Keller). Manufacture and employment of lethal 
gases. 32,553. Dec. 31. 

Wibaut, Manufacture of alkyl halides. 31,879. Dec. 19. 
(Holland, 12.1.23.) 

Zuoker. Obtaining remedial principles of oils. 30,362. 
Dec. 3. (U.S., 7.12.22.) 

Complete Specifications Accepted 

15,133 (1922). Hoff. Manuf acturo. of medicinal prepara- 
Dons. (207,573.) Deo. 19. , 

23,243 (1922). Arima. Preparation from tubercle bacilli. 
(“07,599.) Dec. 12. 

24,727 (1922). Barrett Co. Manufacture of benzaldehyde. 
( 189,091.) Deo. 28. 

6235 ( 1923). Wade (Standard Development Co. ). Process 
< i dehydrating alcohol (208,449.) Dec, 28. 


XXI— PHOTOGRAPHIC MATERIALS AND 
PROCESSES 

Applications 

Coley. Manufacture of photographic plates and films* 
30,361. Dec. 3. 

Comp. d’Exploit des Proc. Photographies on Couleurs L. 
Dufay. Manufacture ot photographic prints in colours. 
31,721. Dec. 18. (Fr., 19.5.23.) 

Dawson. Colour photography. 30,819. Dec. 7. 
Keller-Dorian ot Cie. Colour photography screens. 30,538* 
Dec. 4. (Fr., 4.12.22.) 

Ren£, and Cuonin et Cio. Three-colour photography. 
32,227. Dec. 22. (Fr., 27.12.22.) 

XXII- EXPLOSIVES ; MATCHES 
Complete Specification Accepted 

14,766 (1922). Herz. Manufacture of detonators etc. 
(207,563.) Doc. 12. 

XXIII— ANALYSIS 
Complete Specification Accepted 
20,530 (1923). Darrooli. Calorimetrio bombs. (208,492.) 
Doc. 28. 

TRADE NOTES 

Official Trade Intelligence 

The Department of Overseas Trade (Development 
and Intelligence, 35, Old Queen Street, London, 
S.W. 1), has received the following inquiries for 
British goods. British firms may obtain further 
information by applying to the Department and 
quoting the specific reference number. 

Australia : Sheet metal, steel, copper tubing 
— 12,596 /E.D/E.C /2 ; Canada: Soda ash, caustic 
soda — 1 2 ,842 /E . D /C .0 /2 ; Dornin iran Republic : 
Earthenware — 8863/F.L/M.C/2 ; Egypt : Leather 
— Inspecting Engineer, Egyptian and Sudan Govern- 
ments, Queen Anne's Chambers, S.W. 1, Muh. 
1924/3 ; Photographic material— 12, lOO/F.E/CD/S ; 
France, : Copra, groundnuts — 11; Greece: Hides, 
tanning materials — 1 2,070 /F.E/M.C/2 ; Netherlands : 
Metals — 13 ; New Zealand : Iron— 4 ; Poland : 
Chemicals — 15 ; Porto Rico ; Oils — 26 ; Rumania : 
Petroleum-industry supplies — 16 ; Rumania {Tran- 
sylvania) : Tin, anti-friction metals — 17 ; Spain : 
Drugs, pharmaceutical products, rubber — 18 ; United 
States : Tinplate — 24. Dye powders — 21,437/F.W/ 
C.C./2. 

The Chemical Industry In Germany 
Fertilisers. — The domestie production of ammonia 
and fertiliser salts by the Haber-Bos h process of 
atmospheric fixatiorf inadequately provides for feeding 
Germany’s soil. The Leunawerko at Merseburg 
produces annually a maximum of 145,000 tons, of 
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fixed nitrogen, whereas Germany requires 500,000 t. 
of fixed nitrogen annually. 

Calcium Cyanamide . — The works at Piesteritz and 
Trostberg, being in unoccupied territory, are produc- 
ing actively, but the chief producers among coke and 
gas plants are situated in the Ruhr and are now 
scarcely operating. Calcium cyanamide is used 
but little as a fertiliser. 

Ammonium Sulphate . — The supply of by-product 
ammonium sulphate (85 per cent, from coke and 
15 per cent, from gas plants) is not plentiful as the 
production is centred mainly in occupied territory; 
> i Chile Saltpetre.— Only 8815 t. (equal to 1410 t. of 
^tiifepogen) was imported during the first six months 
of £923, as against 19,764 t. (3162 t. of nitrogen) 
in the corresponding period for 1922. These figures 
compare with an average of 387,159 t. (or 61,945 t. 
nitrogen) in the first six months of 1913, before 
nitrogen fixation became such an important industry 
in Germany. 

Phosphates and Organic Nitrogenous Fertilisers . — 
Since the outbreak of the war there has been a 
marked shortage of phosphate in Germany, and all 
available supplies, derived mainly from Thomas 
slag, have been conserved. Limited supplies only 
are imported from Florida, owing to inability to 
pay in dollar currency. 

Soda Ash. — Although Germany is potentially 
self-contained in the manufacture of soda ash, it 
has had to rely to some extent on imports since the 
war, owing to increased local consumption and 
decreased production as a result of the coal shortage, 
poor transportation facilities, etc., but imports are 
now negligible, as the soda ash plants, some of which 
are in occupied territory, are said to be producing 
25,000 t. monthly, which will meet the demand so 
long as occupation continues. 

Caustic Soaa . — As the present domestic production 
of 2500 t. of caustic soda per month, compared with 
a capacity of about 4000 t. monthly, is insufficient 
for the local needs of the fixed-nitrogen, aluminium, 
glass and sonp industries, export has been prohibited. 
Owing to present conditions local consumption has 
decreased and imports have fallen off. 

Sulphuric Acid . — Half of the sulphuric acid pro- 
duced and most of the native pyrites for raw material 
comes from the occupied territory. The partition of 
Upper Silesia represents the loss of a potential annual 
output of 256,000 1., and, in future, it will be necessary 
for Germany to import pyrites for making # sulphuric 
acid. 

Potash and Potash Salts. — Foreign orders have 
fallen off and local orders have almost ceased, so 
that the industry, forced to work d far less than 
capacity, is in a very precarious position. There is, 
in effect, no domestic sales of fertiliser, and foreign 
orders are small. It is reported that foreign con- 
sumers such as Italy are complaining that German 
prices are too high. — ( U.S . Comm. Rep., Oct. 29, 
1923.) 

Production of Acids In the United States 
In a recent Bureau of the Census report, informa- 
tion is given on the production of acids. Since 
sulphuric acid is the means of producing nearly all 
other acids, it may bo considered as the foundation 


of the acid group, although it does hot appear in 
the final product, but remains with the, residual 
salt or by-product of the process. As an example 
of this, the following synopsis of methods of manu- 
facture is given, showing the acid set free and, ill 
brackets, the natural salt or by-product. (1) Direct 
action of sulphuric acid liberating free acid : Acetic 
(acetates, wood distillation industry), boric (borax 
from lake brines), carbolic (coal-tar fraction, after 
caustic extraction), carbonic (limestone or marble), 
chlor-sulphonic (chlorine and sulphuric acid), citric 
(citrates, citrus fruit industry), gallic (tannic acid, 
extracts industry), hydrobromic, hydrocyanio (brines 
from mines and lakes), hydroerrocyanic (gas, coke 
and beet-sugar industries), hydrofluoric (fluorspar 
or cryolite), hydrofluosilicic (fluospar and sand, or 
by-product phosphate manufacture), lactic (lactates, 
dairy industry), mixed (mixed nitric and sulphuric), 
nitric (Chile saltpetre), oxalic (sawdust), phosphoric 
(bone ash or phosphate rock), phfchalic (naphthalene, 
with catalyst) tartaric (tartrates, wine industry), 
valerianic (fusel oil, distillation industry, with 
bichromate), vanadic (carnotite ores, by-product 
radium industry). (2) Action of sulphuric acid, after 
a preliminary operation : Chromic (alkaline fusion 
chrome iron ore, then sulphuric acid), silicic (alkaline 
fusion quartz, then sulphuric acid), tungstic (alkaline 
fusion tungsten ore, then sulphuric acid), formic 
(alkali heated under pressure with carbon dioxide, 
etc.), hypophosphoric (barium hydroxide heated with 
phosphorus), lactic (fermentation of starch paste or 
sugar, neutralisation with lime, then treatment with 
sulphuric acid), butyric, caproic, caprionic (similar 
to lactic), oleic, stearic (alkaline saponification of fats 
and oils, then sulphuric), oxalic (formic acid process 
continued with more heat). — (Chem. & Met Eng., 
Oct. 22, 1923.) 

Midland Bank, Ltd. 

The Directors report that, full provision having 
been made for all had and doubtful debts, the net 
profits for the year ended December 31, 1923, amount 
to £2,210,972, which with £788,967 brought forward 
makes £2,999,939 for appropriation as follow s : To 
interim dividend paid July 14 last and final dividend 
payable February 1 next, for the year 1923, at the 
rate of 18 per cent, per annum less income tax 
£1,502,870, to reserve for future contingencies 
£300,000, to Bank Premises Redemption Fund 
£400,000, leaving a balance of £797,069 to be carried 
forward. 

PUBLICATIONS RECEIVED 

Allen’s Commercial Organic Analysis. Part I. Bn 
8. 8. Sadtlkr, S.J3., B. C. Latitrop, A.B., Ph.D., anti 
C. Ainsworth Mitchell, M.A. Pp. viii+ 796. 
London: J. and A. Churchill , 1924. Price 30s. 
Quantitative Chemical Analysis. By F. Clowes and 
J. B. Coleman. Pp. xxiv+576. Twelfth edition. 
London: J. and A. Churchill, 1924. Price 185. 
General Chemistry, an elementary survey emphasising 
industrial applications of fundamental principles . 
By H. G. Deming. Pp. sm+605. New York: J 
Wiley and Sons, Inc.; London : Chapman and Mall, 
Ltd., 1923. Price 17 s. 3d. 
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EDITORIAL 


W E are all satisfied that in our modern industries 
the old rule of thumb methods have gone 
for ever and have been replaced by more 
exact and scientific controls. The brewer and the 
grazier now adopt the accuracy of the hydrogen 
ion concentration. Pyrometers, ohmmeters, spec- 
troscopes and other instruments have replaced, 
in great measure, the methods of the past. We 
scientific people are apt to underestimate the speed 
and accuracy of the rule of thumb. The man or 
woman who is well trained is capable of forming a 
very rapid and exact judgment. Wo knew a tobac- 
conist who could judge an ounce of tobacco by holding 
it in his hand, with the nicety sufficient to satisfy 
any customer. Wo knew a wine-grower in Burgundy 
who could tell from the taste that a wine was one- 
third last years Macon mixed with two- thirds of 
Algerian wine. Could any analysis do more \ 
There are men who can look at a sample of white 
lead and say it has been made by Cookson’s or by 
Walker’s, Parker & Co. The connoisseur can 
identify a Corona Corona, the furnace-man can tell 
by eye the best temperature of the furnace for his 
particular job. Many a man can judge the per- 
centage of copper in copper pyrites by the colour, 
sufficiently nearly for most purposes, and those who 
in old days employed the touchstone to test the 
percentage of gold in an alloy attained an astounding 
precision. The trained expert, in favourable cir- 
cumstances, is far more sensitive, rapid and reliable 
than the modem chemist. It is because training Is 
less efficient, because no permanent record is available 
of the expert’s decision, because the infalliblo judg- 
ment of the rule of thumb man is not easily demon- 
strated in the court of law that we have now to adopt 
the crude methods of the chemist. Our modern 
1 'recesses in chemical factories are so varied that it 
is difficult to get the necessary experience in a number 
of products, but we are not quite clear that if we 
had sufficient income we should not prefer the advice 
a skilled gardened on the proper amount of lime 
to add to the soil in qur garden, to the advice of a. 
skilled electrician M iOnfeer. JWe trust no reader 


will consider we undervalue modern chemical tests ; 
they are an essential part of our modem life; they 
have advanced knowledge enormously and in many 
cases they do what no expert could do ; on the other 
hand, let us recognize the extraordinary proficiency 
which may be attained in many operations by 
repeated practice. The expert in copper pyrites 
may bo required to advise on coal or limestone or 
other materials in which he has no special knowledge. 
The chemist will tackle any of these problems and 
in addition tell you the percentage of alcohol in 
wine or carbonic acid in tho air. Can any chemist 
tell us why the air of Grassington is not so bracing 
as the air of Greenhow Hill ? They are only a few 
miles apart, but tho one is a few hundred feet higher 
than the other. Is there any difference in the air ? 
or does tho exercise affect the judgment ? 


Most of those who are familiar with the amiu'al 
meetings of scientific societies can recall the feeling 
of virtue that suffuses the mind when tired limbs 
sink into easy chairs after an arduous round of 
visits to factories. With such memories, it was 
a delightful experience to sit in comfort and pay 
visits to chemical works without bodily exertion, 
watching • processes, seeing inside plant, inspecting 
packing arrangements, everything of outstanding 
interest in certain of the chief chemical works of 
the country. Only the kinematograph can accom- 
plish such a feat, and it was done by a film prepared 
under tho auspices of the Association of British 
Chemical Manufacturers, and well done too, in such 
a way that even the most unscientific mind could 
hardly fail to be impressed by the importance and 
complication of our great chemioal industries. , The 
familiar experiment in which cloth is charred almost 
instantaneously by innocent looking oil of vitriol 
gained a new impressiveness on the screen, and the 
deceptive appearartce of inactivity irt a chemical 
works w*s .poutra^ted humorously by the streams 
of poured dui, whop thq “ buzzer ’’ was 



54 


CHEMISTRY AND INDUSTRY 


Jab. 18, 1924 


blown, Ah wo watched the scenes slip past, seeing 
sulphuric acid manufacture, even to the erection 
of load chambers, and diagrams supplied with 
obligingly agile arrows to indicate directions of flow 
in absorption towers, watching the gas industry 
from the arrival of the coal to the distillation of tar 
and the “ whizzing ” of ammonium sulphate, we 
thought what a potent weapon of propaganda the 
cinematograph could be for the chemical industry. 
The first step has been taken, and its significance 
was emphasised by the presence at the private 
viow of our President, Dr. E. F. Armstrong, F.R.S., 
^oj our Hon. Treasurer, Mr. E. V. Evans, of Mr. 

J. U. Woolcock, General Manager of the Asso- 
ciation of British Chemical Manufacturers, and of 
other personalities of the chemical and industrial 
world. So we can hope to see more films of this 
natjre, for in the moving picture we have a most 
subtle means of advertising the national importance 
of chemical industry, of reaching a greater mass 
of potential consumers than would bo possible by 
any other means and of building up a body of public 
opinion that could appreciate something at least 
oi the vast expenditure of brains, energy and capital 
that is implied by those innocent but misunder- 
stood words “ fine ” and “ heavy ” chemicals. 
In these days of political and economic uncertainty, 
when the loafer’s vote can cancel that of the F.R.S., 
no means of propaganda should be neglected, and 
it is with satisfaction that we record such an excellent 
beginning. 

* * * 

Some time ago we announced the discovery of a 
new remedy for sleeping sickness. The remedy, 
Bayer 205, was discovered by the Bayer company, 
of Leverkusen, and so far all we know about its 
composition is given in an article in The Times , 
which states that it is composed only of carbon, 
hydrogen and oxygen and that it is the 205th trans- 
formation product of atoxvl. Prof. F. K. Kleine, 
of the Robert Koch Institute for the study of 
infectious diseases, Beriin, went to Central Africa 
in 1910 to test the remedy and late in 1923 further 
statements were published indicating that <c the 
value of the drug is beyond question.” It is a 
pleasure to record ^pother step in the fight against 
disease, but the present discovery raises issues that 
are not of a humanitarian nature. During the 
meeting of the German Association of» Imperial 
Medicine in Hamburg over a year ago, one speaker 
declared that the discovery placed u the key to 
tropical Africa in German hands,” and another 
that the grant of the privilege of using the 
4nig to other nations should be conditional on the 
restoration to Germany of her colonial Empire. 
Such statements may have been made by irresponsible 
speakers, but the fact remains that the composition 
arid mode of preparation of the drug have not been, 
and apparently are not to be, divulged. What a 
contrast to the generosity of the discoverers of 
insulin, which was dedicated freely for public use 
It is reported that a “ British* substitute for the 
remedy is not an improbable achievement in the 
future.” We hope that this will prove true. 


What will be the attitude of the Labour Parfcj 
when it comes into power, towards science in generi 
and chemistry in particular ? We venture to thin 
that tho Labour Party cannot be worse than th 
other parties we have experienced, and that probabl 
it will be better. The influential people among th 
Conservatives and Liberals have been mainly me 
of business with a contempt, partly founded o 
experience, for the scientific man when allowed t 
escape from the groove which they regard as hi 
proper habitation. The Labour leaders have 
firm belief, not we fancy founded on experience 
that a good education and good opportunities wil 
lift up largo classes of the community on to a mucl 
higher plane. We may therefore expect them t< 
do a great deal for education, and for the provisioi 
of facilities for research and study for the poore 
classes, and we; may be sure that any scientific sug 
gestions for tho advancement of civilisation wil 
find sympathetic ears. If the Conservatives an< 
Liberals are too pessimistic, the Labour people ar< 
too optimistic. They forget that only a small proper 
tion of either the rich or poor is capable of taking 
advantage of higher education. The undergraduate* 
of Oxford and Cambridge represent tho more intel 
lectual of the youth of the rich class, and how fev 
of these arc capable of the highest education. Uni 
versity life is indeed a great blessing to them, the 
historic associations, the culture, the good manners 
the high standard of public opinion, the friendships 
the games, the whole life, these are, for those who can 
afford the luxury, an ample return. But the propor- 
tion of the rich who can benefit l>y study is very 
small ; so is the proportion which can succeed in 
business or in anything clso. There is no reason to 
think that the proportion differs much among the 
middle classes or the poorer classes. Tho Labour 
Party will doubtless make a gallant effort to extend 
educational opportunities to a large class which has 
hitherto had great difficulty in obtaining them. 

* * * 

That this will be of great benefit to the class as a 
whole is a hope rather than a certainty. We trust 
that the desire to benefit the class as a whole will not 
interfere with the necessity for giving the proper 
facilities to those of all classes, including the rich, 
who arc capable of profiting by them. This seems 
to us to be a probable danger. The whole spirit of 
trades unions has been the improvement of the 
class often at the expense of the more capable 
members oi it. Higher education should be founded 
on an aristocratic, not a democratic, basis. Scientific 
education is probably already too democratic in 
America. When we speak of ** aristocratic ” we 
do not refer, of course, to questions of birth, manners, 
wealth or such immaterial factors ; we mean only 
that the system should be such as to give the fullest 
opportunities to those best capable of taking advan- 
tage of them. It is not clear to us that the system 
prevailing at Oxford and Cambridge is not, from this 
point of view, a very good one. If among our readers 
there are any Rhodes Scholars, we should appreciate 
their views and be very grateful for an expression 
of them. - 5 : . 
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THE EPILATION OF SKINS 

By Dr. H. C. ROSS 

Procter, , Wood, Seymour Jones, Blockey, 
McLaughlin and others have done experimental 
work and advanced theories chiefly from the point 
of view of pure chemistry, but the writer’s experience 
as a medical man conducting researches, especially 
into skin cancer, enabled recent advances in derma- 
tology made by medical schools and universities to 
be correlated with the science of the tannery. The 
science involved, of course, is chiefly physiology ; 
bacteriology, now practically a complete science, 
plays a small part in it. Some points connected 
with sewage disposal, , histology and embryology 
are concerned. Above all, haematology (the scientific 
study of the blood) is the most important science 
involved. It is hoped that these points will be 
demonstrated by tho experiments to be enumerated 
in this paper. Enzyme action is the actual principle 
mainly to be considered. 

The tanner prides himself on the age of his industry 
and refers to the days of Simon-the-Tamier ; but 
it is far older than that. Tho flint implements of 
the primitive men of the Stone Age show that they 
knew the art of ecudding (or scraping with a blunt 
tool) four million years ago ; and the recent dis- 
coveries at Luxor revealed the presence of leather. 
The Ancient Egyptians were the greatest of all 
embalmers, and used tannins, resins, etc., to preserve 
the bodies and skins of men and the lower animals. 

But before he can proceed with the preservative 
embalming process by tanning, the leather maker is 
faced with the difficulty of epilation — the pulling 
out of hair. Apart from the use of some sulphides, 
he accomplishes this unhairing by allowing partial 
decomposition to tako place in the skins before he 
proceeds to preservo them by tannage. 

All matter which has once lived and is now dead 
will ultimately decompose. There are two benefits 
resulting from this ; first, that if it did not occur the 
world would be so full of dead bodies that theie would 
be no room for the living ones. The second is that 
partially decomposed dead structures form the only 
food for living creatures. The Ancient Egyptians 
made a line attempt to prevent decomposition. In 
anticipation of a day ot resurrection of the dead, 
they used drying, salting, tanning, in the same way 
as the tanner does, and even sealing in pyramids, 
but now after 6000 years or less, the mummies are 
crumbling into their component parts. This de- 
composition takes place in stages. One complex 
substance becomes broken into simpler ones ; they 
in their turn decompose into simpler ones still ; stage 
follows stage until the complex substances are repre- 
sented by their simplest components. Living proto- 
plasm thus decomposes into dead proteins, albumins, 
globulins, peptones, aminoacids, foul smelling sub- 
stances like indol and skatol, and ultimately ammonia. 
Decomposition, then, is inevitable, but for Nature's 
purpose the automatic breaking down would be too 
slow. So another force comes into action — enzyme 
action. 

Catalytic reactions are reversible ones, both 
catalytic anc} synthetic ; and, like most reversible 
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reactions, can be brought into a position of equili- 
brium by their own products. For example, if we 
add peptone to an artificial stomach, the pepsin 
refuses to act, according to the comparative strength 
of the peptone. It is at equilibrium. If the peptone 
can be removed, tho pepsin resumes work. Enzyme 
action in skins can be inhibited, delayed or suspended 
by common salt and certain other chlorides, by 
drying and by freezing. Enzymes are very powerful 
agents ; according to Bayliss, they will break down 
400,000 times their own weight of a substance and, 
when it is realised that they are only obtainable 
in an impure condition, their activity is astonishing. 
A puppy’s stomach will digest even an old boot iq 
spite of the tanner’s efforts to embalm it. * 

Events which occur at the death of an animal Will 
be useful information for the tanner, because an 
important enzyme factor that can be used for epila- 
tion is involved, and the valuo of hides depends 
partly on their treatment and partly on the events at 
death. The whole principle of bateing is also con- 
cerned with enzyme action on certain chemicals 
produced in the skin post mortem. 

The death of no animal is instantaneous. An 
animal is composed of a population of living cells 
which are divided into different races that compose 
the various organs. While wo can by slaughter 
put out of action the controlling brain, or heart, 
and produce the so-called death of the animal, the 
population of cells dies slowly in stages as their 
nutrition is cut off. Although we can cause apparent 
“ death ” of an animal instantaneously, life has been 
proved to continue in some races of its cells for a 
week or more. 

The first event that happens after an animal is 
slaughtered is that the blood coagulates. Every- 
one knows that when blood is shed in a living animal 
it clots and so stops the bleeding. But when an 
animal dies, the coagulation is general and universal 
throughout the whole system of blood vessels. This 
general coagulation occurs within three minutes. The 
hitherto fluid blood is changed into a firm stringy 
mass or clot from which a straw -coloured fluid 
exudes, called serum- Owing to the formation of the 
solid clot in the blood vessels, the former supple body 
of the living animal becomes stiff — a rigid corpse, a 
condition known as rigor mortis. 

Now the blood-coagulation and rigor mortis are 
brought about by complex systems of enzyme action. 
In circulating blood there exists a substance called 
thrombogen. The blood also contains a large number 
of living white blood cells or leucocytes. At slaughter, 
the heart soon scops beating, when, of course, the 
circulation of the blood ceases and the cells come to 
rest. As soon as this happens the still living leuco- 
cytes produce a system of enzymes, thus, a throm- 
bokinase converts thrombogen into the preourser 
of the enzyme which causes fibrinogen to form 
fibrin (the stringy substance of the clot — or thrombus). 
The precursor is without doubt tho true thrombase 
which requires calcium ions as its co-enzyme. Throm- 
base and a thrombozymase are enzymes which break 
down the proteins and by coagulatmg the blood, and 
probably other tissues* as well, are powerful enough 
to m§&e a dead animal so rigid that it is difficult 
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forcibly to bend the limbs. For convenience we 
may use the word thrombase to denote the whole 
of this blood coagulation system. 

As will be shown later, thrombase is a most 
important agent for the tanner because it can be 
made to unhair the hide aseptically without lime. 
Thrombase will also bate or make supple a hide 
for nothing if it is only left alone. As will be described 
directly, bateing is technically known in physiology 
as the resolution of rigor mortis, and this is brought 
about by the thrombase system digesting the rigid 
insoluble protein fibrin, which it has already pro- 
duced, into soluble proteoses, polypeptides and 
peptones. After having produced rigor mortis, 
thrombase proceeds with its action and tho rigidity 
of the animal passes off. When this condition is 
arrived at, tho tanner says that the pelt is bated. 

The second event which takes place after the death 
of an animal is that of invasion, or as it is technically 
called, “ infection ” by bacteria. These bacteria have 
been living in the skin of the animal during its life, 
but they are then harmless unless the animal is ill 
with disease. At the slaughter of the animal the 
bacteria proceed to feed on its corpse, and immedi- 
ately breed to produco largo numbers. But they 
cannot feed on the animal in its present condition, 
so they digest the constituents of tho corpso into 
simpler compounds by producing series of enzymes. 
These enzymes break down tho proteins and carbo- 
hydrates into foul-smelling substances, and when 
they are produced, we say that the subject is putrid. 
Putrefaction is due to enzyme action produced by 
saprophytic bacteria — a name given to those bacteria 
which live on dead matter, in contradistinction to 
parasitic bacteria which live on living creatures, 
and it is the enzyme action produced by these 
bacteria which the tanner employs to-day for un- 
hairing hides. It is a similar process to that used 
in modern sewage liquefaction works. Immediately 
underneath the epidermis is the outer layer, known to 
tanners as the grain, which is more highly developed 
in long-haired animals ; indeed, it can almost be 
said to have become a distinct layer. This outer 
layer is composed almost entirely of blood vessels and 
capillaries, which bring the fluid to the sweat glands 
and feed the hair. There are no blood vessels in a 
hair, but those in the grain bring the food to the 
hair through the vascular papillae at the hair roots. 
The longer and thicker the hair, the greater the 
development of the blood vessels. For this reason 
the grain in cattle and sheep is much stronger than 
in man. For the same reason, the grain is the most 
valuable part of the skin in the tanning industry 
because its tensile strength and elasticity are due to 
the high development of the arteries and veins, which 
constitute the blood vessels. 

The results achieved in tho limeyard by soaking 
and liming are two — epilation with destruction of 
the epidermis, and “ plumping ” in which the skins 
become swollen with water. It is an ionisation 

e enomenon which frequently occurs in the skin 
bh during life and after death, where there is 
inadequate elimination of water. «In medicine little 
is known about unhairjng because the object 
iisually is to prevent epilation of living hair. During 
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life there are certain local and general disease 
which will cause the hair to fall out, the local one 
being usually due to parasitic, especially bacteria 
infection, tfhe bacteria produce enzymes at th 
hair roots, and so the hair falls out of the follicle; 

Hides, all more or less in a putrid condition, arriv 
at the tannery either untreated, or salted, or dried 
or both. This is done to inhibit the enzymes o 
putrefaction and thus save loss of hide-substance 
After soaking in water, hides are thrown into a pi 
containing slaked lime, with lime in excess. Th 
first lime used is called an old lime, one about thre 
weeks old which has already had three packs o 
hides through it. The hides are then subjected U 
a medium lime, namely, one about a fortnight old 
having had two packs through it previously ; anc 
lastly, a fresh saturated solution of limewater ii 
used. The whole process occupies as much ai 
three weeks, when the hair and what remains of th* 
epidermis can bo scraped off by a machine, the 
swollen “ fleshings ” cut off, and the pelts passec 
on to the rounding table. 

The first visit to the limeyard showed one poinl 
clearly — putrefaction was in evidence everywhere 
The smell was characteristic ; the soak-pits were 
familiar as an example of recent putrefaction ; the 
limeyard, that of stale decomposition mixed witl 
an earthy odour. The old limes gave off indol, 
skatol, and ammonia similar to the contents of the 
large intestine. It has long been known that putre- 
faction is caused by bacterial enzyme action. The 
question arose, What part, if any, did this enzyme 
action play in the unhairing process ? If the un- 
hairing was due to a putrefactive proteoclastic 
enzyme, one should be able to reproduce it experi- 
mentally in the laboratory by the most powerful 
of all protcoclasts, namely, pepsin. 

Experiments 

1 . An artificial stomach was prepared thus : 
a vessel contained a solution of pepsin, B.P. TO per 
cent., and hydrochloric acid O' 5 per cent., and a 
piece of fresh hide inserted into it. It was incubated 
at .‘17° C. In 12 hours the fleshings were digested 
off, in 24 hours the hair was slipping off accompanied 
by destruction of the epidermis, and in three days 
the piece of hide had disappeared altogether. Thus 
it was proved that epilation can be brought about 
by a proteoclast. 

2. The enzyme clue was accordingly followed up. 
The soak-pits and all the limepits were tested by the 
biuret reaction, and were all found to contain pep- 
tones and specific products of enzyme action. We 
had now chemical proof of the presence of an enzyme 
in those pits. 

3. It now became necessary to have a better test 
for enzyme action than the biuret test, because the 
latter is only a colour test and gives no indication 
of the quantity of enzyme present. There are 
several such tests, one in tho British Pharmacopoeia, 
that of Roaf, but none of them is suitable for the 
tanner, since they give no indication of plumping, 
which is so important to him and is a direct antagfpni&t 
to enzyme action. So a new test was .invented. 
Briefly, it consists of making cylinders of . l^tura 1 
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blood albumen by coagulating by boiling a 15 per, 
cent, solution in a mould made of gujunetal, aeon*- 
rately machined in such a way that all the chambers 
produce cylinders each having a weight of 10 grammes 
and each having exactly the same surface area. Some 
of these cylinders are placed in any solution to be 
tested for plumping or enzyme action and are weighed 
hourly. The weights are then compared with 
cylinders placed in standard solutions such as lime- 
water, or 0*5 per cent, of hydrochloric acid for 
plumping, and pepsin TO per cent, and hydrochloric 
acid 0*5 per cent, for proteoclasm. Any gain or loss 
in weight can be read off on a chart compared with 
the standards, and gives an accurate indication in 
units of imbibition or protoclasm as the case may be. 
Error is less than 1 per cent. 

4. By this new test it was found that there was 
slight enzyme action in the soak-pits, but, in addition 
to the plumping caused by the lime, there was also 
present a powerful enzyme in the old and medium 
limes but not in the fresh limepits. Indeed, the old 
limes contained an enzyme nearly as powerful as 
pepsin. The test also showed that by keeping old 
limes experimentally for a week or a month or even 
two, their age made no difference ; the enzyme 
activity seemed by this test to depend entirely on 
the number of hidos which had been in them. 

5. The next question was, Whence was this enzyme 
derived ? The soak-pits were examined first. There 
could bo only three possible sources for it : the 
water, the air or the hides themselves. The first 
two may be discarded ; bacteria could be the only 
agents producing an enzyme there, and their number 
and classifications are known. It was evidently 
produced by bacteria introduced into the soak water 
with the hides. As will be seen later, this deduction 
that the enzyme was entirely bacterial was incomplete. 
A soak liquor, 24 hours old, was tested on nutrient 
agar in the preparation of which peptone was 
omitted. Colonies of the several species of bacteria 
were grown in pure culture. Tho media in which 
they were growing showed the biuret reaction in 
three varieties out of about ten. 

0. The three varieties were then grown separately 
in broth which, after two days, was tested by cylinders 
for enzyme action. One species produced in 24 hours 
an enzyme as strong as the standard pepsin. Tho 
bacterium was identified as Staphylococcus albus. 
Here, then, apparently was the source of the enzyme 
in the soak liquors — Staphylococcus albus — which 
can livo on both living and dead matter. 

The next question was, What was the sourco 
of the enzyme in the limes ? There could not he 
many bacteria growing in lime, which is a germicide. 
Hie old limes were tested, only to find that they were 
sterile, except occasionally for the inert B. mycoides. 
Again, the only possible explanation was that the 
enzyme was introduced into the limes with the hides 
from the soak-pits. Yet, as shown by tho cylinder 
test, it was difficult to understand why the enzyme 
111 the limes, especially in the old ones, was infinitely 
more powerful than it was in the soak-pits ; if it 
was the same: enzyme, one would expect it to be 
weaker through loaS transportation of the 

hides. The onljfe the .--pdilfc. was to 


manufacture the enzyme in the laboratory as pure 
as possible, and to experiment directly with it. 

7. A litre of broth was inoculated with Staphy- 
lococcus albus and incubated at 37° C. for 48 hours. 
The bacteria were then killed by shaking Up with 
xylol — a powerful germicide which has no action 
on enzymes — and the broth contained the enzyme. 
A piece of hide was placed in some of the preparation, 
and after four days at 40° C. the hair began to loosen. 

Two portions of a hide were placed each in a vessel 
containing the broth and enzyme. Nothing hap- 
ened for two days, when some powdered slaked 
me was thrown into one of the vessels. In less 
than an hour the characteristic smell of the lime- 
yard came strongly from tho vessel, whereas the 
other, the control vessel, had only the smell of the 
soak-pits. The lime vessel was giving off indol, 
skatol and ammonia, and in a few hours the piece, 
of hide in it was unhairing with destruction of the 
epidermis in precisely the same way as in the lime- 
yard. That is to say, we had, by isolating the 
bacteria and growing them artificially in broth, 
caused them to make the enzyme. Then, after 
killing the bacteria and adding lime, we had repro- 
duced experimentally all the events as they occur 
naturally in the limeyard. So lime is apparently a 
co-enzyme to the bacterial proteoclastio enzyme of 
putrefaction made principally by Staphylococcus albus. 

The existence of this enzyme has been known 
since the days of Pasteur, although the action of 
lime in connexion with it has not hitherto been 
understood. But although it has been used exten- 
sively in sewage disposal, no one has apparently 
taken the trouble to name it. Now that it was found 
to be in general use in one of the largest industries, 
it was decided to name it for convenience. With the 
assistance of Prof. Sir William Bayliss, F.R.S., the 
name of “ saproprotease ” is herein suggested, for, 
as Prof. Bayliss points out, that denotes its origin 
from saprophytes and also indicates the substrate. 

An explanation of the events in the limeyard is 
now forthcoming. The bacteria arrive at the tannery 
with the hides — saproprotease being inhibited by 
salt. As soon as the hides are thrown into the soak- 
pits and the salt removed, the bacteria breed rapidly 
and produce much more saproprotease in order 
sufficiently to decompose the hide-substance for their 
food. The soak liquor becomes laden with the 
enzyme. The tanner then kills the bacteria with 
the geriyicide, lime. At the same time he causes 
saproprotease to become a hundred times more, 
active by giving it its co- enzyme, lime. *He uses an 
“ old ” lime first because it contains more sapropri>te- 
ase derived from the great number of hides, aU 
dripping with the enzyme-laden soak liquor, that 
have previously been put through it. The age ^f 
the limes has nothing whatever to do with it ; it is 
entirely a question oi the amount of enzyme present, 
and the only source of that is the hides themselves. 
The tanner afterwards uses a “ medium ” lime which, 
having had fewer hides through it, has less enzyme 
in it, because he realises that the. old lime has done 
most of the unhairing work, and be now wants more 
plumping, : As shown by the cylinder test, plumping 
uhbal ring are antagonistic, So M now resort# 
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to more plumping by having less enzyme present, 
and therefore less unhairing activity, until finally 
he only plumps with limewater, the hides being 
ready to bo unhaired. 

But the solution of the problem was not com])] ate. 
There is no doubt that lime is a co-enzyme for sapro- 
pro tease, but is this the only factor concerned in 
the epilation produced in the limey ard ? Lime is 
deposited in some tissues in certain diseases, even 
leading to the formation of bone and concretions 
in the skin. If lime had a direct solvent action it 
would lead to the very opposite result that it has. 

8. Two vessels containing the same mixture of 
, saproprotease and lime were prepared, each having a 
portion of the same hide in it. To one was added 
peptone in considerable quantity. Peptone is one 
of the earlier products of proteoelasm, and it was 
considered the best one to bring saproprotease to 
its position of equilibrium. In the usual time the 
skin in the control vessel unhaired ; that in the 
peptone one refused to unhair. This was considered 
proof (which it undoubtedly was), because lime 
refused to unhair the hide when the saproprotease 
in it was brought to equilibrium. But after con- 
sideration, one was not very satisfied with this 
experiment. Colloids like peptones may have, in 
an experiment of this nature, some mechanical action 
in preventing the lime from penetrating to the hair 
roots. So it was resolved to try the old test of 
“ divergents.” 

9. If lime had a direct unhairing action it would 
be a specific one confined to itself and a few similar 
chemicals, so a series of diverse chemicals was 
compared with it. It was first essential to remove 
all saproprotease from the hide to be used. This 
was done by carefully grooming a living cow in the 
abbattoir for a week, using soft soap and water, 
carbolic acid and mercuric chloride. She was 
then slaughtered and portions of the hide were 
placed as soon as possible to prevent bacterial 
infection (about 5 minutes) into a sories of vessels 
containing solutions of the following in various 
strengths : Lime, xylol, sodium salicylate, carbon 
tetrachloride, ammonia, hydrochloric acid, blood, 
potassium cyanide, chloroform, sodium carbonate, 
and distilled water kept sterile as much as possible 
by toluol. 

It was confidently expected that none of the 
specimens would unhair now r that saproprotease 
was banished, not even the lime one. t But, not 
only did the lime preparation unhair, but all the 
others did so as well. Another astonishing feature 
wfc&r that this unhairing was quite different from 
V$hat seen in the limeyard. The epidermis peeled 
off intact, and in sheets sometimes several inches 
jgluare^ with the hair roots sticking through it. 

/ Tn$jre was no sign of putrefaction, no smell, oven 
In the lime vessel where the unhairing in sheets 
v ’Wjas taking place in precisely the same w ay as it 
wiufin xylol, potassium cytoide, or ammonia. But 
another remarkable point was noticed that in those 
preparations which contained no plumping agent, 
they pelt was bated — the grain appeared to be exactly 
similar to one which had been passed through an 
^^rtificjial, tryptic bate like “ oropon 99 or “ panereol.” 


We were evidently concerned with something 
entirely new — unhairing in sheets with the epidermis 
intact and bateing both occurring simultaneously 
and apparently automatically. The question arose 
as to what force was accomplishing it. It could 
not be due to the divergent chemicals in which the 
skin had been immersed because there was no 
similarity be tween them. When we are dealing 
with a series of divergents, all of which bring about 
a similar result— j unhairing — in a highly complex 
structure like an animal’s skin, it is probable that 
the result is due to something in the skin and not 
to the divergents. 

All those of the reagents which allowed of it 
were tested by the biuret test and showed a faint 
reaction of peptone. There was evidently an 
enzyme present. This fact, and a close examination 
of the sheets of hair and epidermis showed that 
whatever enzyme was at work, it was evidently 
digesting the pillin (the albuminous substance 
connecting the epidermis with the grain) from 
within the hide itself ; an intrinsic enzyme working 
at the hair roots which caused the epidermis to 
become unstuck— so to speak — from the grain. 
These considerations at once led to the suggestion 
that it must be a member of the physiological throm- 
basc system. All the extrinsic enzymes that had 
been tried, namely, saproprotease, pepsin and 
trypsin, all destroyed the epidermis while en route 
from outside the skin to the hair roots ; but here the 
epidermis was not destroyed, so that it was practically 
certain that it was the thrombase or some closely 
allied physiological system produced at the hair 
roots and the blood vessels of the grain at the 
slaughter of the animal. 

The reason why peptone stopped the unhairing 
in Exp. 8 could now be explained, for it brought 
not only saproproteaso but also thrombase to equili- 
brium. That peptone will bring thrombase to 
equilibrium has long been known; indeed, peptone 
inoculated into the circulation of a living animal 
will prevent thrombase from acting at death, and 
so prevents the onset of rigor mortis. 

While discussing these questions at the Rocke- 
feller Institute at New York recently, it was suggested 
that it would be useful to know whether the unhair- 
ing was due to the blood thrombase system or to a 
histopro tease set free in the neighbouring tissues 
by their death. As the point is of importance to 
the tanner as indicating a lino of further research, 
and also to cancer research, tho following experi- 
ment was considered justifiable. 

10. Two experimental guinea pigs with aseptic 
skins were anaesthetised by chloroform. No. 1, 
the control, was allowed to die under the anaes- 
thetic ; the following operation was performed 
on No. 2. The right external jugular vein was 
exposed in the anterior triangle of the neck and 
saline transfusion was begun. The left common 
carotid artery was then severed and the animal 
allowed to bleed to death. While this was in. pro- 
gress, the blood throughout its circulartion was 
replaced by the normal saline solution. Both 
animals were then skinned, and the skins placed 
side by side in sterile limewater. No. 1, the control, 
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unhftired bythrombase and thfc pelt was found to 
be bated ; No. 2, whioh had its blood and thrombase 
removed by the transfusion, refused to unhair and 
its grain was harsh. Therefore we have proof that 
it is a blood enzyme which does this unhairing, 
and that lime, by itself, has not this action. 

Summary 

Apart from sodium and barium sulphides, the 
only chemicals *known which will unhair a hide 
are* the proteoclastic enzymes pepsin, trypsin, sapro- 
protease and thrombase. The three former act 
from without and have to be added artificially to the 
skin ; thrombase is physiologically produced at 
death within the layers of the skin itself, and is 
invariably present, provided the skin has not been 
subjected to artificial treatment. 

Lime is only a co-enzyme and has no direct un- 
hairing action. 

Saproprotease is produced by Staphylococcus albvs , 
an ubiquitous parasite of the skin. 

Plumping is an ionisation phenomenon similar 
to dropsy, and the processes of unhairing and plump- 
ing •should, if possible, be separated. 

Bateing is the resolution of rigor mortis, and is 
immediately brought about by the digestion into 
peptones of the fibrin in the blood vessels which 
constitute the grain or outer layer of the corium. 
The tanners’ artificial tryptic bates accelerate this 
effect-. 

The reasons for the use of the soak-pits, old, 
medium and fresh limes are explained. 

* * + * * 

For permission to publish this research acknow- 
ledgment is due to the Directors of William Walker 
and Sons, Ltd., and of Dri-ped, Ltd., Bolton. 



GERMAN METALLURGICAL RESEARCH 

At a recent meeting of the German Metallurgical 
Society several problems and developments in 
metallurgical research were discussed. Dr. Sauerfeld 
described a method of obtaining alloys from their 
constituents in powder form, these being mixed and 
consolidated by sintering under high pressure. The 
advance on present practice lies in the careful control 
of the sintering temperature, by means of which 
idloys of immiscible substances, such as copper and 
glass, may be obtained. 

d. Choralski described a process whereby metals 
of great hardness could be obtained, and showed 
t his result was obtainedjrapauso the metal consisted of 
one large crystal iuBteJWbf many small ones ; the 
metal lost its dually. 

O. Bauer, discussing the soldering of aluminium, 
pointed out that the important thing was not the 
solder but the flux, which served to destroy the 
him of alumina which otherwise inhibits soldering. 
He mentioned a new flu* , consisting of potassium, 
lithium, sodium, and zinc chlorides. 


DETONATION IN MOTOR FUELS* 

By HAROLD MOORE, M.S«.Tech., MJnrt.Pet.Tech. 

As an introduction to his paper the lecturer 
emphasised the fact that internal combustion pro- 
blems require the close co-operation of engineer 
and chemist. 

One of the most important and interesting of motor 
fuel problems is that of detonation. The term 
“ pinking ” as used by motorists really covers two 
phenomena, pre-ignition and detonation. Pre-igni- 
tion of the charge, that is, explosion before the end 
of the compression stroke, is generally due to an 
overheated engine, to too early spark timing or to 
incandescence of some part of the combustion 
chamber walls. Any of these conditions will cause 
premature explosion, which by impact on the rising 
piston gives a reduction of the power output of the 
engine. Detonation takes place when the fuel 
mixture and compression are such that the explosion 
velocity is extremely high. The conditions w T hich 
tend to produce pre-ignition are also favourable 
to detonation. 

In the course of researches on the difficulties ex- 
perienced in obtaining regular ignition when attempt- 
ing to burn oils originating from coal tars in Diesel 
engines, it was realised that fuels possessed some 
property which was not brought to light by the usual 
tests. It appeared to be possible to have two fuels 
alike in physical properties which gave different 
performances in engines. 

In order completely to realise the nature of the 
problem of detonation and the difference in per- 
formance given by the same fuel in the Diesel and 
the motor engine, it is necessary to make clear the 
complete difference between the operation cycles 
of these two types of internal-combustion engine. 
In a Diesel engine air is admitted into the cylinder 
and compressed by the piston to about 500 lb. per 
sq. in. The fuel is sprayed into the compressed air 
and fired by the heat generated by the compression 
of the air. In the petrol engine a mixture of fuel 
and air is drawn into the cylinder and fired by means, 
of the spark from a coil or magneto. Whereas the 
Diesel engine must have a very high pressure in the 
cylinder in order to bring the injected fuel to such a 
temperature that it will ignite, in the petrol engine, 
if the compression is raised above a certain maximum * 
for a given set of conditions, the engine loses power 
and finally stops, the fuel having detonated instead 
of igniting normally. 

The thermal efficiency, i.e., the ratio of tho, heat , 
supplied as fuel to the brake horse-power developed, 
of both the Diesel and the petrol engine is low, the 
former being about 33 per cent, and the latter abqut 
22 per cent. In the petrol engine it should be theo- 
retically possible to improve the efficiency by jn- . 
creasing the compression ratio. There is, however, 
a definite limit to the compression ratio on account ’ 
of the danger of detonation. In the Diesel engine 
there is a minimum limit to the compression ratio, 

* ' ’. • • • • 7 

* Lecture delivered before the Manchester College of 
Technology ; Everting [Students’ Chemical Society ’ on 
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as the temperature of compression must exceed the 
temperature necessary to fire the fuel. There is 
little doubt that in practice the ideal compression 
ratio for an internal-combustion engine would lie 
in between the compressions employed in the petrol 
and the Diesel engines. Petrol-engine makers use 
the highest possible compression in order to gain 
in efficiency, whereas Diesel-engine builders employ 
the least possible compression in order to minimise 
the jnechanical stresses and the frictional Josses 
which are encountered when employing very high 
compressions in the engine. The compression ratio 
is the ratio between the capacity of the space inside 
the cylinder when the piston is at outer and at inner 
dead centre respectively. 

In 1913 two Swiss Chemists, Constam and Schlapfer, 
devised a rapid means of determining tho ignition 
point of liquid fuel. The apparatus consisted of a 
small platinum crucible placed in a larger crucible, 
tho intervening space being filled with sand. The 
temperature was measured by means of a thermo- 
couple. The results obtained were not very regular, 
the error being of the order of 30° C. Later the 
author devised another form of ignition tester which 
has given concordant results. The instrument con- 
sists of a block of cast iron the base of which has been 
turned in a lathe in deep grooves in order to present 
greater heating surface to the flame of the burner. 
In the centre of the upper surface is a hole machined 
to fit exactly a platinum or nickel crucible. The 
cover, which protects the crucible from draughts, 
is provided with two holes, one for inlet of oxygen 
or air the other for admission of the substance to 
be tested. The gas passing into the crucible is 
preheated by passing through holes drilled in the 
casting so that it is at the temperature of the appar- 
atus. The temperature is indicated by a suitable 
method. 

The method of operation is to pass tho gas through 
the apparatus at a certain slow rate, bubbles through 
a drying bottle of sulphuric acid indicating the rate, 
and then when the desired constant temperature is 
obtained to introduce one drop of the substance 
through the hole in the centre of the lid. If the 
temperature is above the ignition point of the fuel 
an explosion takes place. The ignition point is the 
lowest temperature at which the explosion follows 
the introduction of the substance under examination. 
With this apparatus a large number of tests were 
made, the following being a few of the results obtained 
in oxygen : — 


Aliphatic Series 
Petrol 
Kerosene 
Wax 


270”~280° 
250°-252° 
2 45 ° C. 


Aromatic Series 


Alcohol . . 

Ether 

Carbon disulphide 
Creosote 

Low-temperature tars 


Miscellaneous 


Benxol 

Toluol 

Xylol 


566 g 
016° 
484° 

395° C. 
190° C. 
113° C. 
440°- 500° 
307° C. 


C. 


dftrom a consideration of a number of ignition 
point figures certain generalisations have been 
formed, as follows : — • 

U) Compounds containing simple molecules have 
^ higher ignition points than compounds of 


the same series containing more complex 
molecules. /V ; ' 

(2) The ignition points of arom&tio compounds 
are much higher than those of aliphatic com- 
pounds. 

(3) Unsaturated hydrocarbons have slightly lower 
ignition points than the corresponding saturated 
hydrocarbons. 

It will be noticed on referenoe to the figures given 
above that the fuels having the low ignition points 
are those which are suitable for use in Diesel engines. 
In the petrol engine the fuels having low ignition 
points give rise to detonation when the combustion * 
pressure in the cylinder is above normal. 

In internal combustion engines, whether of the 
two -stroke or four- stroke cycle, the theoretical 
thermal efficiency depends upon the compression 
ratio. This applies to engines operating both upon 
the constant-volume and constant-pressure cymes. 
The extent to which the compression ratio may be 
increased is limited by the practical difficulties of 
the construction of an engine to withstand the 
stresses of high compression, by the friction losses 
between the cylinder and piston and the occurrence 
of detonation. 

Ricardo, by using a variable compression engine, 
investigated the effects of compression ratio on the 
efficiency of engines. He proved that whilst paraf- 
finoid and naphthenic hydrocarbons are rather 
prono to detonate, benzol, toluol and xylol will 
withstand very high compression ratios without 
detonation occurring. He found that in this engine 
it was impossible to cause alcohol to detonate. 

By a comparison of the tendencies to detonation 
of a number of possible motor fuels and taking as 
one the value of benzol in preventing detonation 
he arrived at the following figures. 

Anti-Detonation Values 

B° n zol . . 1 Alcohol . . 2-25 

Toluol .. 1-5 Acetone .. 1*14 

Xylol.. .. 1-28 Ether.. .. — 1*0 

These figures do not show direct relationship to 
the ignition point figures, but the latter do not hold 
when, as in this case, mixtures are being used. 
Ricardo’s work showed that detonation could be 
prevented even at considerably increased pressures 
by the use of fuels containing benzol or alcohol, 
and led to further work by T. Midgeley and T. A. 
Boyd of the General Research Corporation, Ohio, 
on “ anti-knock ” compounds (■ J.I.E.C. , 1922, p. 589, 
p. 894). Midgeley and Boyd used as the detonation 
measuring apparatus an opening in the head of the 
cylinder of a petrol engine which was fitted with a 
small piston. This piston was held down by a power- 
ful spring and had resting by gravity on its upper 
side a heavy steel pin. Above the steel pin a pair 
of contact points were dffllgected in series with a 
source of current and an electrolytic cell. During 
normal combustion the piston moves up and down 
a minute distance moving the pin with it. When 
detonation occurs, the pin is thrown free of the piston 
and closing the electrical circuit causes gas t& be 
collected in the cell. This gas was a measure of the 
amount of detonation which Hie 
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run of the fuel tinder ^examination; Kerosene, 
which evenwith low compression causes considerable 
detonation, was used as the basic fuel and various 
substances were added and the determination of 
detonation was measured quantitatively. In this 
manner the “ anti-knocking ” values of a great 
number of chemical compounds were obtained. 

Amongst other results tho following were obtained. 


Ethyl iodide • 

• 16-5 

Diethylselonido . 

. 62-5 

Xylidine . . 

. 12-6 

Diothvltelluride , 

. 250 0 

Tetraothyl tin . 

. 21 0 

Tetraethyl lead . 

. 600 0 


By adding traces of tetraethyl lead to petrol it 
is possible to increase the efficiency by as much as 
40 per cent, ( i.e ., from 20 per cent, to 28 per cent, 
efficiency), provided that the compression ratio 
of the engine is increased. A petrol containing this 
substance and a small amount of carbon tetra- 
chloride, which is added to remove the lead in the 
form of lead chloride and to prevent corrosion of tho 
sparking-plug points, is sold in America as Ethyl 
Gas. To lessen the cost of the antidetonators 
Claudel Hobson has patented a carburettor which 
has two or more jets. The main jet supplies petrol 
and when on full load a choke is opened bringing an 
auxiliary jet fed with petrol and an antiidetonator 
into action. The addition of water to the fuel 
also has the effect of increasing the efficiency in certain 
directions and Low has recently patented a fuel 
consisting of an emulsion of petrol and water. 

In reply to questions the lecturer said that 
detonation and spontaneous ignition were not quite 
tho same thing. Detonation probably occurred in 
two stages, the spark igniting the mixture and giving 
a very rapid flame which creates a very high pressure 
in front of it and a decreased pressure behind. When 
the flame speed approaches that of sound the gas 
in front is highly compressed and the heat of com- 
pression causes the detonation. Water introduced 
into the fuel is useful if it is free from lime and other 
salts. When these are present lubrication is inter- 
fered with and the cylinder scored. Carbon tetrach- 
loride was added to ethyl gas to combine with tho 
lead. At the temperature obtaining in the cylinder 
free chlorine, if it existed, would not bo corrosive, 
but when cold it might corrode tho exhaust pipe. 

Natalito is used for running normal engines and 
the powerful anti- detonating effect of the alcohol 
content will allow of the addition of ether, which 
used alone promotes detonation, without the mixture 
pinking in a normal engine. 

Fuels containing alcohol decrease carbonisation. 
Other anti-detonators do not appear to have any 
appreciable effect. ,.p 

Since petrol could be bought in ship load at 7d. per 
gall, or in tank wagons at 8|d. per gall., hydrogenated 
naphthalenes could hardly be made cheaply enough 
to compete with petrol. 

Cyclohexanol is of value for preparing fuels con- 
taining alcohol, to which it can be added to prevent 
the separation of water from the alcohol. If the 
alcohol is below 98 per cent, the water will separate 
<mt when petioljs added but this separation is pre- > 


THE INDUSTRIAL UTILITY OF COBALT 

’ ' - . 

Owing to the discovery of large silver deposits in 
Northern Ontario large quantities of eobalt minerals 
obtained as a by-product in the recovery of silver 
came on the market, and it became necessary to find 
new uses for cobalt. The Canadian Department of 
Mines and the Ontario Department of Manes investi- 
gated the question and the following notes on the 
results of the researches thus undertaken are ab- 
stracted from the summary published in Chemical and 
Metallurgical Engineering of December 24, 1923. 

As cobalt resembles nickel so closely in chemical 
and physical properties, the early researches aimed 
at the substitution of cobalt for nickel. Electro- 
plating experiments proved highly successful, as it 
was found that not only was cobalt deposited as much 
as 15 times more rapidly than nickel, but that the 
deposit was harder, protected the metal better, and 
was more pleasing to the eye. Although cobalt cost 
more, the other advantages combined to make it 
cheaper to use for plating than nickel. Unfortun- 
ately, tho output of cobalt depends on that of silver, 
which has fallen since 1911, and as other uses have 
been found for the metal, the price is too high to 
permit of its use for electroplating. 

It was found that 8 to 10 per cent, of cobalt added 
to high-speed tool steel improved the cutting qualities 
of the metal, and considerable quantities are now 
used for this purpose. About 1 to 3 per cent, of 
cobalt added to iron appears to retard corrosion, 
but not sufficiently to warrant tho increased cost. 
The chief use to-day is in the preparation of “ Stellite ” 
alloys containing cobalt, chromium and tungsten, the 
alloy containing 5 to 10 per cent, of tungsten being, 
suitable for use as cutlery, wood-cutting tools, aim 
surgical and dental instruments. Tho alloy contain- 
ing cobalt, 55, chromium, 15, tungsten, 25, and 
molybdenum, 5 per cent., may be used in a lathe 
to cut steel and will retain its edge (obtained by 
grinding on a carborundum wheel) even when at a 
dull red heat ; and if the percentage of tungsten be 
increased to 40 per cent., the tool can be used for 
turning cast iron at high speeds. With over 40 per 
cent, of tungsten, the tool becomes too brittle. By 
far the largest part of the world’s output of cobalt is 
used in manufacturing these cobalt-tungsten- 
chromium alloys and so great is the demand that the 
price of cobalt has risen to $3*25 per lb., an increase 
of 50 per cent, since 1914. Cochrome, an alloy of 
cobalt, iron and manganese, is being used instead of 
Niehrome, the corresponding nickel alloy, as a heating 
element in electric stoves, but the former, though 
possessing certain advantages, is much more expen- 
sive than the latter. 

A development whioh promises well is the addition 
of 8 to 12 per cent, of cobalt to aluminium, the alloy 
containing 12 per cent, of cobalt showing a gain of 
85 per cent, in tensile strength, and 100 per cent, in 
hardness. Besides being more durable, the alloy is 
less easily corroded by alkalis and vegetable acids 
than is pure aluminium, and it is more suitable than 
the latter for almost all pumpsek except when 
extreme lightness <$r high electrical ^ bohductivity are 
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FORTHCOMING EVENTS 

Jhii.21. Royal Society of Arts, John Street, Adclphi, 
W.C. 2, at 8 p.m. Cantor Lecture. '* Colloid 
Chemistry.’ * By E. K. Rideal, M.A., Ph D. 
Also on January 28. 

Jan. 22. Royal College of Science Chemical Society, 
Moyal College of Science, South Kensington, 
3.W. 7., at 5 p.m. “ Some Surface Actions 
in. Relation to Chemistry.” By Prof. F. 0. 
Don nan, M.A., I). Sc., F.R.S. 

Jan. 23. Royal Microscopical Society, 20, Hanover 
Square, W.l, at 7 p.m. <1) Lecture Demon- 
stration dealing with the Efficient Use and 
Manipulation of the Microscope, by J. E. 
Barnard. (2) ” Some Failures in Steel as Re- 
vealed by the Microscope and Recorded by 
Photography,” by Captain J. W. Bamfylde. 
(3) “The Use of the Microscope in the Petroleum 
Industry,” by H. B. Milner, M.A. 

Juu. 2o. Society of Chemical Industry, Cluxgow Sec- 
tion. Joint Meeting with Institute of Chem- 
istry. The Engineers’ and Shipbuilders’ Insti- 
tute, 39, Kimhank (Crescent, Glasgow, at 7 p.m. 

Jan. 25. The Manchester Lttkuary and Philosophical 
Society, at 7 p.m. 

Jan. 28. Royal Scottish Society of Arts, The Music- 
Hall, 54, George Street, Edinburgh, at 8 p.iu. 
Keith Lectures, 1924. “ The Thermionic Valve 

and its Application to Broadcasting,” by 
Captain P. P. Eekersley. 

Jan. 29. Society of Dyers and Colourists, London 
Section , Dyers’ Hall, Dowgate Hill, E.C. 3, at 
7 p.m. “ The Effect of the Action of Micro- 
organisms on Fibres and Fabrics,” by A. C. 
Thaysen, Ph.D. 

Jan. 30. Hull Chemical and Engineering Society, the 
Hull Photographic Society’s Rooms, Grey 
Street, Park Street, Hull, at 7.30 p.m. 

” A Review of the Present Position of Liquid 
Fuel,” by C. H. Hardy. 

-fan. 31. Society of Chemical Industry, Birmingham 
and Midland Section, the University Buildings, 
Edmund Street, at 7. ,15 p.m. 14 Some Special 
Problems in Volumetric Analysis,” by H. T. 
Tizard, M.A. 

Jan. 31. Institution of Electrical Engineers, Savoy 
Place, Victoria Embankment, W.O. 2, at G p.m. 
“Some Researches on the Safe Use of Electricity 
in Coal Mines,” by Prof. AV. M. Thornton, 
O.B.E. 


ROYAL PHOTOGRAPHIC SOCIETY 

The Scientific and Technical Group of the. Royal 
Photographic Society is to hold a discussion on 
February 12, at 7 p.m., on " The Place of Research 
in Industry,” Dr. C. E. K. Mees being the opening 
speaker. Members of the Society of Chemical 
Industry who are interested are invited to attend 
the meeting and take part in the debate. 


Prof, W v Hknks, a member of the Hungarian 
-Academy of Sciences, has died at the age of 69 . 


SOCIETY OF CHEMICAL INDUSTRY 

MEETING OF COUNCIL 

The monthly meeting of Council was held on 
December 14, 1923, the President (Dr. E. F. Arm- 
strong, F.R.S.) in the Chair. 

Intimation was made of the death on November 29 
of Mr. J . M. Wilkie, of Nottingham. Mr. Wilkie had 
been Secretary of the Local Section since 1914 until 
he was elected Chairman in 1923. A resolution was 
unanimously passed placing on record the valuable 
services done bv Mr. Wilkie on behalf of the Society, 
and particularly of the Nottingham Section, and 
expressing the Council’s deep sympathy with his 
widow. 

It was reported that Mr. S. F. Rurford has been 
good enough to undertake the duties of Chairman 
of the Nottingham Section until the end of the 
present session. 

A letter was read from Prof. J. Sakurai, expressing 
Ins thanks for the honour which the Society had 
conferred on him in electing him one of its honorary 
members. 

Reports of various Committees of the Council 
were submitted and 36 new members (home, 27 ; 
overseas, 9) were elected. It was reported that 
238 members had been elected during the year, as 
against 264 in the previous year. 

It was agreed, on the recommendation of the 
Publications Committee, to approve a proposal from 
the Council of the Institute of Brewing to share with 
the Society the expense of writing and printing the 
F ermentation 9 Section of the Annual Reports,, 
and that the selection of the compiler in future 
years should be a matter of arrangement betwocn the 
Society and the Institute. It was further suggested 
that similar co-operation might very well be entered 
into with other Societies. 

As the Publications Committee was only appointed 
to the end of the current year, it was unanimously 
agreed to prepare and submit to the next meeting a 
resolution expressing the thanks of the Council to 
the Committee for its long and valuable services to 
the Society, and that special reference should be 
made to the conspicuous services rendered by certain 
members of the Committee. 

or n ( l or Ul assisfc in carrying on the publication 
ot tho transactions in the meantime, the following 
Committee was elected : Messrs. J. L. Baker W H 
Coleman J. W . Hinchley, W. R. Hodgkinson,' 
h.. Grant Hooper, W. F. Reid and W. G. Warner. 

the nomination of the Messel Lecturer for 11*24 was 
deferred. 

It was agreed to continue the publication of tho 

nllTl y ’ an(1 , tl i at tho threo sections should 
continue to be issued for at least another year in 
their present combined form. 

ssES^sr"*” *• pi “ e «* *■«“ l 

Of tiTaSAwf th ^ ? r - H - E - c <*> Hon-Secretary 
. , . Waks Section, had resigned,, in eonsc 
quonce of his removal to London, »nd tha* Mr. W. H. 
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/ebb, of the Technical College, Cardiff, had been 
iected his successor. 

An application from the Newcastle Section for 
ermission to elect Associates of the Section, on the 
ime footing as has been agreed to in the case of 
ther Home Sections, was approved. 

It was agreed to offer assistance, in replacing 
upies of the Journal of the Society of Chemical 
ndustry , to libraries of Japanese Universities which 
ad suffered through the recent earthquake. 

The date of the next meeting was fixed for Friday, 
anuary 11, 1924. 

OFFICIAL NOTICES 

ANNUAL GENERAL MEETING, 1924 

The Annual General Meeting of the Society of 
hemical Industry will be h<5d in Liverpool on 
Wednesday, July 9. Members are asked kindly to 
ote this preliminary announcement. Further par- 
teulars will be published in due course. 

AMERICAN CHEMICAL SOCIETY 

Hie Council of the Society of Chemical Industry 
ill be glad if any members of the Society, who 
xpcct to be in the United States in April next, will 
indly act as delegates of the Society at the Annual 
Teeting of the American Chemical Society, which 
ill be held in Washington, D.C., on the 21st of 
hat month. 

The General Secretary will be glad to hear from 
ny members of the Society who can make it con- 
enient to be present at the meeting, and he will 
ladly forward their names to the Secretary of the 
jnerican Chemical Society. 

NOTICE TO MEMBERS AND SUBSCRIBERS 

The Annual Subscription fell due on January 1, 
nd Members and Subscribers are reminded that no 
«uos of the Journal for 1924 will be despatched to 
hem until their subscriptions have been received at 
lie Society’s offices. 

The formal applications for subscriptions have been 
espatched to Members and Subscribers. 

EXTRA COPIES OF ABSTRACTS 

Members and subscribers may find it advantageous 

0 have extra copies of the Abstracts section of the 
oumal printed on one side of the paper only, for 
ling purposes. The Society is prepared to supply 
hose for the year 1924 in complete sets at a charge of 

1 per set. Members and Subscribers who desire to 
vail themselves of this offer are requested to com- 
mune ate with the General Secretary at once. 

LIST OF MEMBERS ELECTED 

January II, 1924 

Sutler, Arthur, c/o R. W. Greeff and Co., Ltd., Thames 
House, Queen. Street Place, E.C. 4. Chemical 
Merchant. 

allow, Raphael H., The British Arcady Co., Ltd, 
Skerton Road, Old Tr afford, Manchester. Chemist, 
hallenor, Dr. A. P., 85, Queen’s Gate, South 

Kensington^ London,' S.Mf, Research Chemist. 


Curwen, Maurice D., 49, Leadale Road, Stamford Hill, 
Loudon, N; 16. Chemist. 

Davidson, Ronald, 102, Rose Hill Street, Derby. Chemist. 

Edwards, William B., Directorate of Chemical Inspection, 
Royal Arsenal, Woolwich, London, S.K. 18. Analytical 
Chemist. 

Emslie, B. Leslie, 701, Reford Building, Toronto, Canada. 
Agricultural Chemist. 

Funnel!, W. Stanley, Chemical Laboratory, University, 
Toronto, Canada. Professor. 

Gooddie, John E., Canadian Bank Note Co., 224, Well- 
ington Street, Ottawa, Ontario, Canada. Chemist. 

Greeff, Edward M. de, c/o R. W. GreefF and Co., Ltd., 
Thames House, Queen Street Place, London, fe.C. 4. 
Chemical Merchant. 

Groom. Stanley L., Carrier Engineering Co., Ltd., 24, 
Buckingham Gate, Loudon, S.W. ]. Managing 
Director. 

Henderson, Alexander, e/o E. J. Smith and Co. (Metals), 
Ltd., Tyseley Metal Works, Birmingham. Chemist. 

Hoare, Joseph II., 32, South Street, Greenwich, London, 
S.E. 10. Analytical Chemist. 

Hughes, John L., 115, Newbridge Road, St. Anne’s Park, 
Bristol. Analytical and Technical Chemist. 

Katsumoto, Juichi, Dyestuff Works, Mitsui Mining Co., 
Ltd., Oh mu ta, Japan. Chemical Engineer. 

KillhefFcr, Elvin H., c/o Newport Chemical Works, 
Passaic, N.J., U.S.A. Vice-President. 

King, Annie M., “ Rowsley,” 79, St. Michael's Hill, 
Bristol. Postgraduate Research Student. 

Liddell, Hubert F., 105, Huimo Hall Lane, Miles Platt- 
ing, Manchester. Technical Chemist. 

Martin, William H., Chemical Laboratory, University, 
Toronto, Ontario, Canada. Assistant Professor. 

Mather, Ewart, “British House, ” Acrefair, Wrexham, 
N. Wales. Works Chemist. 

Moody, Clifford, British Dyestuffs Corpn., Ltd., Crabtree 
Lane, Clayton, Manchester. Works Secretary. 

Morley, Dr. Frank f., 90, St. John’s Road, Birkby, 
Huddersfield, Yorks. Technical Chemist. 

Munro, Leslie A., u Inglewood,” Hartford, Cheshire. 
Chemist. 

Nagarkntti, D. N., Director of Industries and Commerce, 
Japimn and Kashmir State, Srinagar, Kashmir, 
India. \ 

Palet, Agustin, c/o La Productora de Borai y Aytieulos 
Quimicos S.A., Apartado 14, Bad a Iona, Spain. 
Chemical Engineer. 

Ray, Frederick M., Beechholme, Imperial Avenue, Norton- 
on Tees. Chemist. 

Sayer, 1). fireball, Boar and Staff Hotel, Gateacre, Liver- 
pool. Assistant Manager. 

Scouller, Walter D., Sewage Disposal Works, Deighton, 
Huddersfield. Manager and Chemist. 

Settle, Richard H., Government Laboratory, Clement’s 
Inn Passage, London, W.C. 2. Chemist. 

Sliawfield, Olms. E. C., Oakfield, Bromborough, Cheshire. 
Engineer. 

Tarratt, Frank P., Gas Works, Tyneside Road, New- 
castle-on-Tyne. Gas Engineer. 

Thomson, John, c/o The Westralian Farmers, Ltd., 
Perth, W. Australia. Manager. 

Whatmough, Dr. William Hi, 4, Arnulls Road, Gibson’s 
. Hill, Upper Norwood, London, &E. 19. Agent. 

William^ Thomas P., 17, Pool Banfc, Port Sunlight, 
Cheshire/* Itae&rfth Chemist- 
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MANCHESTER SECTION 

In the absence of Dr. Levinstein, Dr. E. Ardern 
presided over the meeting held at the Textile Institute 
on January 11, and a paper entitled “Fractional 
Distillation,” by Messrs. C. Elliott, B.Sc., A.M.I.C.E., 
and A. Brittain, M.Sc., A.T.C., was read by the first- 
namod author. 

Mr. Elliott said that the subject of fractional 
distillation covers a very wide field, but it is rather 
surprising that more has not been written on the 
subject whon one considers its many applications 
in industry. On the technical scale the design of 
distillation plant has been, and still is, based almost 
entirely on practical experience and the use of 
empirical rules. The scientific study of the subject 
is still in its infancy in respect of its co-ordination 
with the practical side, and there is no doubt that 
much would be gained if theory could supply more 
useful data. 

The effect of altering the pressure under which a 
distillation is carried out on the composition of the 
distillate from miscible liquids which do not form 
constant boiling-point mixtures lias received but 
little attention. Usually, in practice the external 
pressure is reduced in 'order to lower the boiling 
temperature of tho liquids being distilled, and 
consequently to minimise the tendency to decompose 
or polymerise shown by many liquids. The more 
difficult aspect whether the liquids can be separated 
by fractional distillation more easily at pressures 
greater than atmospheric, at atmospheric pressure, 
or under reduced pressure, is never or rarely taken 
into account. The reason for this lack of considera- 
tion is very obvious, for practically no scientific 
information is at the disposal of the refiner, although 
vacuum distillation is very widely employed in 
industry. 

Using the excellent laboratory apparatus described 
by M. A. RosanofI (Trans. Amer. Ohem, JSoc., 1914), 
a series of distillations was carried out under atmo- 
spheric and reduced pressure, and the respective 
curves drawn to establish the relationship between 
the composition of the liquids and of the vapours in 
equilibrium with them. Thus with pyridine and 
the cresols, on reducing the pressure from 750 mm. to 
45 mm., very striking differences are shown in the 
composition of the distillate, pointing to a tendency, 
at least, towards the formation of constant boiling- 
point mixtures or actual combinations. The change 
in the composition of tho distillate from binary 
mixtures due to change in pressure depends on the 
variation of the ratio of the vapour pressures of the 
substances in the free state and on the heat of 
dilution developed when they are mixed together. 
This change can be calculated accurately for certain 
ranges of temperature. 

Viewed from the aspect of ease of separation by 
fractional distillation, and irrespective of the avoid- 
ance of decomposition, it is apparent that, in certain 
classes of liquids, it would be advantageous to work, 
not at the lowest possible pressure, but at one par- 
ticular pressure, or even by varying the pressure 
continuotisly throughout the distillation. In dis- 
tilling in vacuo £s compared with working at atmo- 
spheric 'pressure, one should latent 


heat of the substances, and therefore the steam 
required, is increased, the volume of the vapours 
is greater, and the water required in the dephfegm- 
ating and final condensers is increased because the 
temperature difference between it and the vapours 
is lower and the latent heat higher. The size 
of the bubbles on the trays would also be larger 
than under atmospheric pressure. Equilibrium be- 
tween the bubbles and the liquor on the trays is 
never attained, except perhaps on the outside surfaces 
of the bubbles, unless sevore distortion and breaking 
up of - the bubbles occurs. One would expect, 
therefore, that the efficiency of separation obtained 
with a given column would be lower when working 
under reduced pressure than under atmospheric 
pressure if the same liquids are distilled. 

A Second Paper entitled “ The Use of the Lead 
Cathode in the Electrolytic Method for the Estima- 
tion of Minute Amounts of Arsenic,” by T. Callan, 
M.Sc., Ph.D., was also read. Dr. Callan stated that 
lead cathodes used in the electrolytic method for the 
detection of minute amounts of arsenic show certain 
irregularities after being in use for some time, and 
then discussed the cause of these irregularities, 
and how to eliminate them. One of the chief causes 
of insensitivity of lead cathodes, that is, failure to 
give off the lull amount of arsenic added to the 
electrolytic cell, in the form of arseniuretted hydro- 
gen, is due to overworking the cathodes, when they 
apparently become coated with a layer of sulphate 
or oxy sulphate of lead. Such inactive cathodes can 
be restored to their normal sensitivity by treatment 
for a few minutes with warm dilute 'nitric acid. 
If, however, lead cathodes are treated repeatedly 
with hot dilute nitric acid they become quite insensi- 
tivo although possessing a bright metallic surface. 
Lead cathodes thus rendered insensitive can be 
re-activated by the additioh of a minute amount of 
cadmium sulphate to the electrolytic cell. 


SOUTH WALES SECTION 

On January 1 1, at the meeting held in the Technical 
College, Cardiff, Mr. W. R. Bird presiding, Dr. W. H. 
Bywaters, of Messrs. J. S. Fry and Sons, Ltd., read 
a paper on “ Cocoa.” 

The first part of tho lecture was devoted to the 
various stages of manufacture, from cocoa- tree 
plantation to finished product, and was illustrated by 
a number of lantern slides. The second part con- 
sisted of two cinematograph films illustrating the 
actual details of manufacture. Dr. Bywaters dealt 
in some detail with the development of West Africa 
as a source of the cocoa bean, and showed tho 
enormous strides which had been made in the export 
of cocoa from the Gold Coast in particular, the export 
of cocoa being now of much greater monetary value 
than that- of any other commodity exported from 
this area. The function of the chemist in cocoa and 
chocolate manufacture was mainly analytical, and 
the most careful control of the purity of all raw 
materials and finished products was essential. It wa^ 
important to maintain a balance between ooco.n 
production and chocolate product*#!^ 
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>f cocoadbutter obtained from tie former process is 
leeded in the manufacture of the latter. 

Answering questions put forward in the discussion, 
Or. Bywaters stated that the Sohxlet method was 
he best for the estimation of cocoa-butter in cocoa 
iroducts. If ether was used as a solvent, the results 
vere slightly too high owing to the simultaneous 
extraction of theobromine. He recommended either 
ow-boiling petroleum ether or better still the non- 
n flammable solvent, Westrosol (trichlorethylene). 
There were very many substitutes for cocoa-butter 
>n the market, and some of these were excellent from 
he point of viow of food value and composition. The 
nanufaeturer. of chocolate, however, was strongly 
>f the opinion that only cocoa-bean products should 
jg used in the production of the material.* It was 
tlso to be remembered that the flavour of chocolate 
vas an important factor from the commercial point 
>f view. 


ASSOCIATION OF BRITISH CHEMICAL 
MANUFACTURERS 

The monthly meeting of the Council was held at 
he offices of the Association on January 10, 1924, 
>ir Max Muspratt presiding. 

The films relating to chemical industry are now 
•eady, and the Council had a private view at the 
•lose of the meeting. Arrangements have been 
nade whereby members of the Association can have 
he loan of the films for exhibition, one of the condi- 
tions being that no charge is made for admission, 
h'ull particulars may be had on application to the 
General Manager. 

In connexion with the British Empire Exhibition 
he General Manager reported that the interior 
diell of the Chemical Hall has been completed and 
ilready one : quartcr of the frieze is in position. The 
plans for the individual stands have in the majority 
>i eases been passed by the architects. 

The Council had beforo it a list of donations 
i mounting to nearly £4000 towards the cost of the 
Scientific Exhibit, and expressed itself very gratified 
it the response to the appeal. The General Manager 
mtlincd the work which is being undertaken by the 
scientists who are responsible for the Scientific 
Section, and it seems evident that a wonderful 
' eye-opener ” will await the visitors to this Section 
J tho Exhibition. 

The British Empire Exhibition Fellowship Scheme 
was considered, and the Council is recommending 
members of the Association to join. 

The vexed question of Sunday opening of tho 
Exhibition was discussed, but the Council decided to 
fake no action in the matter. 

The General Manager reported that difficulties 
iad been Experienced in connexion with the importa- 
i°n of British Vat and Gallocyanine dyes into Italy 
ree of duty, and as the result of negotiations between 
he British and Italian Governments an arrangement 
md been arrived at whereby suoh dyes could be 
imported free of duty provided a certificate of origin 
was obtained from the Association and signed by 
he General Manager. 


INDUSTRY 

• %: 

CHEMICAL ENGINEERING GROUP 

The Chemical Engineering Group has issued a 
copy of its Rules, as recently amended and approved 
by the Council of the Society. The pamphlet of 
Rules, which can be obtained from Mr. H. Talbot, 
B.Sc., M.I.Chem.E., Hon. Secretary, Chemical 
Engineering Group, 308, Abbey House, Victoria 
Street, Westminster, London, S.W. 1, also contains 
a brief description of tho origin and objects of the 
Group, so that the pamphlet constitutes a useful 
guide to the Group’s activities. 

Amongst the arrangements for the current session, 
the Group is to hold a symposium on “ The Treatment 
of Water for Industrial Purposes” on January 25, 
and on February 9, Mr. L. Andrews, M.Inst.C.E., 
will road a. paper on "Kinetic Elutriation.” On 
March 4, a joint meeting with the Hull Chemical and 
Engineering Society will be held in Hull, and Mr. 
E. A, Alliott, M.I.Chem.E., will read a paper, on 
“ Centrifugal Dryers and Separators ; their Construc- 
tion and Use.” A discussion on " Chemical Works 
Costs ” will bo opened by Mr. F. M. Potter on 
March 21. Other papers which are to be read on 
dates not ) 7 et fixed include “ Adsorbents,” by Prof. 
E. C. Williams, “ Activated Carbon,” by Major V. F. 
Gloag, and " The Routine of a Technical Laboratory,” 
by Mr. S. R. Joyce. In addition tho Group is 
arranging a Chemical and Physical Section of the 
World Power Conference which will be held at tho 
British Empire Exhibition at Wembley during Juno 
and July, 1924, under tho auspices of the British 
Electrical and Allied Manufacturers’ Association. 

SOClfclt DE CHIMIE 1NDUSTRIELLE 

A General Extraordinary Meeting was held on 
December 21, under the presidency of Monsieur F. 
Binder, to approve of certain modifications in the 
rules of the Societe. It was decided unanimously to 
admit industrial firms as subscribing members, on 
payment of a special subscription higher than that 
of ordinary members. It was further decided that 
the Conseil d’Administration should include 12 vice- 
presidents and also the general reporter of the 
Society’s meetings, an office now' filled by Monsieur 
Maurice Deschiens. Monsieur M. Deschiens, who is 
our special correspondent from Paris, was a delegate 
at the International Conference held in Cambridge in 
June, and ffias also represented the SocitHe do Chimie 
Industrielle at various meetings of the Chemical 
Society and the Society of Chemical Industry. 

The Societe de Chimie Industrielle has divided its 
activities into six largo permanent groups, on which 
its forthcoming meeting will be based. These 
groups are : — (1) Works and laboratories ; (2) Fuels ; 
(3) Metallurgy and inorganic chemicals ; (4) Organic 
chemicals ; (5) Agriculture and agricultural indus- 
tries ; (6) Economic organisation. Each of these 
Groups meets monthly. 

It is announced that the 4th Congress of Industrial 
Chemistry will be held at Bordeaux beginning on 
June 15, 1924. Important addresses will be delivered 
on Oenology and on Fermentation Industries. In 
future, papers to be read at the Congress will be 
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printed and distributed beforehand to ensure that 
useful discussions may take place. 

We are requested to announce that the Soci6t4 
de Chimie Industrielle offers a cordial invitation to 
its friends in Great Britain and Ireland to attend the 
(’ongress, of which we shall shortly publish the 
provisional programme. 

The Agriculture and Agricultural Industries Group 
met on December 21, after the General Meeting. 
Monsieur L. Lindet presided, and Monsieur Wino- 
gradsky, of the Laboratory of Agricultural Micro- 
biology of the Pasteur Institute, spoke on “ The 
Direct Method in the Study of Soil Microbiology/’ 
After summarising the state of knowledge on soil 
microbiology, with special reference to the work of 
Sir John Russell, the lecturer showed that this 
knowledge was very fragmentary and lacking in 
precision, showing but attempts to apply the teach- 
ings of pure microbiology, a'.c., to use pure cultures 
on artificial or natural media. These attempts often 
included sterilisation ot the soil, a practice condemned 
by the speaker as it suppressed the reactions of the 
natural environment. Artificial conditions were in 
no way comparable with those in nature, and bacteria 
cultivated in vitro should bo identified only with 
considerable reserve with those in the soil. As an 
instance, the difference between wild yeast and 
cultivated yeast used in breweries was mentioned. 
The natural media, however, presented two great 
difficulties : (1) tho difficulty of microscopic examina- 
tion of the soil, and (2) tho heterogeneous nature of 
tho soil population. To obviate these difficulties, 
the author has suggested the following method, which 
consists in selecting a poor soil, examining it under 
the microscope, adding various organic compounds, 
and observing the development of bacterial colonies. 
Control cultures could be grown on agar. From 
this work the author concluded that the struggle 
between different species of micro-organisms was the 
regulating and distributing mechanism controlling 
their functions in the soil. The addition of one 
compound to the soil caused growth of certain 
bacteria possessing similar functions to the detri- 
ment of other families. On changing the compound 
new species would develop. This proved that even 
in poor soil numerous bacteria were present in a 
latent state as spores, tho minority being in an 
active state. Therefore, by the side of static micro- 
biology, there was dynamic microbiology to bo 
studied and a vast field of research was evened for 
investigation. Only when much more work has been 
done would it be possible to speak of agricultural 
microbiology as a science of the greatest importance 
to agriculture. 


The council of the .Geological Society has this 
year made the following awards : — Wollaston Medal, 
Arthur Smith Woodward, LL.D., F.R.S. ; Murchison 
Medal, Walcot Gibson, D.Sc,, F.R.S.E. ; Lyell 
Medal, W. W. King ; Murchison Fund, L. F. Spath, 
D.Sc. ; Wollaston Fund, C. E. Tilley, Ph.D., B.Sc. ; 
Lyell Fund, J. W. Tutcher and H. H. Thomas, M.A. 
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CORRESPONDENCE 

PULVERISED FUEL T * 

Sra, — With reference to my paper “ Pulverised 
Fuel and Efficient Steam Generation,” I note that 
the statement continues to be industriously circulated 
that in this paper I have compared the regular 
running figures of Dalmamock Station, Glasgow 
(mechanical stoking) with the short test figures 
only of the Lakeside Station, Milwaukee (pul- 
verised coal). As this is the grossest possible mis- 
statement I should be grateful if you would allow 
me the use of your correspondence columns to 
contradict it most emphatically, and to ask everyone 
interested to read the paper for themselves. 

The very fact that complete and continuous 
records for month after month, including, of course, 
all stand-by, banking and blow down losses have 
been taken with the Lopulco pulverised fuel plant 
at Lakeside, is the reason why tho paper has been 
written, and the matter is explained very clearly 
in the paper itself, as for example as follows : — Pago 
18, Column 1, commencing line 22 from the top. 

As regards the figures obtained with pulverised fuel at 
Lakeside the nett results ore 85 — 86% actual working 
efficiency month in and month out. . . , These figures are baaed 
in the first place on a most elaborate series of special tests 
carried out under actual running conditions, probably un- 
surpassed in the world for care and accuracy and for the time 
and trouble taken. Secondly, they are the rosults of con- 
tinual weekly records taken as part of the routine of the 
station control. In May and June 1023 the weekly figures 
averaged 80 — 87%. 

It is, of course, the figures for continuous running 
that matter, but I have also included the results 
of a number of days tosts at Lakeside. On one 
occasion (page 18, column 2 of the paper) 89-1% 
efficiency was obtained, whilst on page 20 (table 8) 

I have given very elaborate figures for 5 tosts varying 
from 19*92 — 42*33 hours duration in which the 
efficiencies varied from 84*6 — 89*1% efficiency. Dur- 
ing the last few days I learn 91*3% has been obtained 
on one test. 

Accordingly, therefore, in the comparison I have 
assumed 86% for pulverised coal, tho continuous 
figures, since in the more recent stations the guarantee 
figures alone arc as high as 88%. 

As regards Dalmamock I give on page 16 the 
Dalmamock figures for 52 consecutive weeks (1922— 
¥923) showing 76*6% boiler plant efficiency, whilst 
as regards day trials, 1 give on page 15 of the paper 
the results of a typical short test (one day, September 
21, ’23) the efficiency figures being 78*4%, and on 
page 17, the results of two very short snap tests of 
6 hours and 3 hours, giving 81*92% and 83-56% 
efficiency respectively. 

In order, howover, to give every possible advantage 
to mechanical stoking 1 have assumed Dalmamock 
might be run at 81 ^ %, although there is not a mechan- 
ical stoker station on earth that has ever run con- 
tinuously at this figure. I would ask, as already 
stated, those interested therefore to read the paper 
themselves, and I can assure a number of people 
that the progress of pulverised fuel is not going to 
be delayed by misrepresentations of this character. — 
Yours, etc., David Browulie 
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THE USE OF SMOKELESS FUEL — PRACTICAL 
; DIFFICULTIES 

gi r> — The arguments advanced in Chemistry and 
Industry against the use of raw coal as fuel are 
naturally convincing, but to a chemist it is rather 
li ke preaching to the con verted . Few chemists would 
be rash enough to defend this abuse of raw coal on 
theoretical grounds, and it is refreshing to note that 
the Editor himself, brave man, uses smokeless fuel, 
but he does not tell us what were the remarks of Mrs. 
Editor on the subject. 

For the sake of those chemists of the rank and file 
who would be willing enough to aid in spreading the 
(smokeless) light of their faith amidst the darkness 
of the lay -world, the answer to a few questions 
would be acceptable. 

First and foremost, can smokeless fuel, other than 
gas-coke, be obtained at the same price and with the 
name ease of delivery as coal ? If so, will some kind 
friend please direct our wandering footsteps in the 
l ight way ? 

Then is such a fuel suitable for all domestic pur- 
poses, without installing special appliances ; in this 
case I refer particularly to the heating of water. 
Few of us of the rank and file are paid large enough 
salaries to enable us to install either geysers or coke- 
fed boilers for the probable benefit of our landlords, 
even where we have the room. Assuming a small 
fiat with hot water obtained from the sitting-room 
lire of the “ Inter-Oven ” type, or, on the other hand, 
an old-fashioned kitchen with hot water provided 
by the kitchen range, would smokeless fuel do the 
needful. 

Again, while many of us have to abide in small 
fiats where the scanty cellars (sic) hold but a bare 
’0 cwt. of coal, could we be sure of obtaining supplies 
frequently enough and without that extra expense 
which so few of us can afford until our services are 
better appreciated by our directors ? 

Yet again, go to, thou naughty Editor, so we are 
" conventional,” “ unenterprising ” and “ old- 
fashioned ” are w'e ? But who builds our houses, 
not we, forsooth, and who pays our pinchbeck 
salaries '{ Nay, nay, Mr. Editor, go thou to the 
heathen, especially the worshippers of the great 
goddess Electra, who believe that to use raw coal 
to raise steam in a power-house is “ conserving the 
resources of the country.” Abolish the use of raw 
coal for steam- raising, for which purpose gas-coke 
is quite suitable, and, given adequate supplies and 
facilities, the open coal fire will disappear also. 

“ VULCANUS ” 

MILK 

‘Sir, — T here is an omission in the article on “ Milk ” 
h X Mr. H. R. Whitehead, published in your issue 
cf December 21, which I think should be drawn 
b> the attention of your readers. Mr. Whitehead 
fails to comment on the fact that the ratio between 
fhe percentages of casein and lactalbumin is a 
matter of great importance in the behaviour of the 
milk upon ingestion, and that the digestion of milk 
n J a y considerably facilitated by the addition 
protective colloids in general. 


A survey of the authoritative medical literature 
will show that, long before the reason was understood, 
practical clinicians found that the addition of gelatin, 
gum arabic, dextrinised barley gruel, etc., in modify- 
ing cows’ milk for infant feeding, was highly beneficial. 
Sodium citrate acts in like manner, and I have been 
told that many persons who do not digest straight 
milk, will take milk with raw egg. 

The reason for the beneficial action of protectors 
was demonstrated about 15 years ago — see e.g ., 
Alexander, this Journal, 1909, v. 28, p. 280 ; J, Am. 
Chem. Soc ., 1910, v. 32, p. 680 ; Alexander and 
Bullowa, Arch. Pediat., 1910, v. 27, p. 18 ; J. Am. 
Medical Asm., v. 45, p. 1196. It may be epitomised 
by saying that the unstablo colloid casein is stab- 
ilised by the laotalbumin or other protector, so as 
to be less sensitive to precipitation by acid or rennin. 
As a consequence the cm;ds in a highly protected 
milk will be fine and readily digested, whereas in 
milk with low protection, the curds are larger, their 
digestibility being further diminished by the fact 
that, in curding, the emulsified fat is carried down, 
yielding a greasy curd. 

The following table gives the facts about some 
milks, starting with the least digestible : — 

l^aotul- Protective 

Kind of Milk Casein burnin Ratio 

Cow 302 .. 0-53 .. 014 

Woman .. .. 103 .. 1-26 .. M3 

Ass 0-67 .. 1-55 . . 2*31 

In his book on “ The Intestinal Diseases of Infancy 
and Early Childhood,” Prof. A. Jacobi stated that 
asses’ milk has always been recognised as a refuge 
in digestive disorders in which neither mother’s 
milk nor cows’ milk were tolerated. 

While the “ run of herd ” milk is fairly uniform, 
the milk of an individual cow, or, for that matter, of 
an individual mother, is without doubt subject to 
wide variation in protective ratio, so that nervous 
shocks may produce indigestion in the suckling 
because of diminished secretion of albumin by the 
mother. — I am, etc., 

Jerome Alexander 

Jan. 4, 1924 
New York 


ACAD&MIE DES SCIENCES 

On December 26, M. Lindet communicated a paper 
by M. Stoeklasa, of Praguo, showing that an increased 
yield can be obtained from sugar beet which has 
absorbed iodine. M. P. Janet described a useful 
method, due to MM. E. Bayle and H. George, for 
distinguishing frauds in paintings. The canvas is 
exposed to the action of various rays, particularly 
the ultra-violet rays, and photographs are taken and 
enlarged, when all possible frauds can bo detected. 
Chemical examination of the materials employed has 
revealed the bases of the paints employed by various 
great painters, so that their work can be identified. 

On January 7, M, Urbain communicated his recent 
work on the simultaneouspresence of celtium and 
rare earths in zirconium. The proportion of celtium 
increases at the same rate as that of the rare earths. 

c 2 
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PERSONAL AND OTHER NOTES 

T ho Secretary of the British Association for the 
Advancement of Science, Mr. O. J. It. Howarth, 
has left for Toronto to make arrangements for the 
meeting which is to be held there on August 6*13. 

Mr. Burrows Moore has obtained the degree of 
Ph.D., in technological chemistry of Manchester 
University. 

A further hearing of the claim by Dr. H. Levin- 
stein and Prof. A. G. Green, F.R.S., in respect of 
mustard gas was held by the Royal Commission of 
Awards to Inventors on January 14. 

Mr. J. Butterworth, manager of the Wakefield 
works (Calder Vale Road) of Messrs. Brotherton & 
Co., with a long experience in the production of 
ammonium carbonate and picric acid, has retired 
owing to ill health. 

The Liverpool Courier recently published a letter 
in which Sir Max Muspratt, chairman of the United 
Alkali Co., Ltd., said that despite efforts in other 
countries to develop alkali works behind tariff walls, 
the world’s consumption of alkali has grown so 
constantly that the total output is continually 
increasing and even at the present moment of depres- 
sion, England’s production is greater than it ever 
has been before. 

K. D. Jacob, of the U.S. Bureau of Soils has been 
placed in charge of investigations on phosphoric 
acid and phosphate rock in succession to W. H. 
Waggaman, who, with H. W. Eastwood of the same 
Bureau, has joined the Victor Chemical Works, 
Chicago, as chemist. 

L. A. Olney, professor of chemistry and dyeing 
at the Lowell Textile School, Lowell, Mass., has been 
elected president of the American Association of 
Textile Chemists and Colourists. 

Mr. H. C. Howard, at one time research chemist 
to the B. F. Goodrich Co., has become assistant 
professor of chemistry at the University of Missouri. 

* * * 

Dr. J. M. Stillman, vice-president of Stanford 
University from 1913-1917 and a well-known chemist, 
died on December 13, 1923, at the age of 71. 

Prof. S. P. Sadtler, whose death occurred in 
Philadelphia on December 14, was the author of a 
well-known textbook on Industrial Organic Chem- 
istry. He was a past president of the American 
Instiiu to of Chemical Engineers. 

We regret to announce the death of a prominent 
South Wales chemist, Mr. F. J. Bloomer, of Swansea, 
who died suddenly at his residence in Swansea on 
December 20, 1923. Mr. Bloomer had been for 
many years Works Manager of the Mond Nickel 
Works, Clydach. He took a very active part in 
the development of chemical interests in South Wales, 
having been Chairman of the local section of the 
Institute of Chemistry since its inception and a 
member of the Committee of the local section of the 
Society of Chemical Industry. He will be greatly 
missed among chemists in the South Wales area. 


is, im 

CANADA 

Mineral Output in 1922 

According to statistics received from the Domini6i] 
Bureau at Ottawa, the output of non-metallic 
minerals in Canada during 1922 was as follows : — 
Actinolite, 50 tons ( $575) ; arsenic (white) produced 
from Canadian ores, 2576 t. ($321,037); barytes, 
289 t. ($9537) ; chromite, 767 t. ($11,503) ; felspar, 
27,727 t. ($248,402) ; fluorspar, 4503 t. ($102,138) ; 
graphite, 597 t. ($31,353); grindstones, 1005 t. 
($43,742) ; magnesite, 2849 1. ($76,294) ; magnesium 
sulphate, 1021 1. ( $24,017) ; manganese, 73 1. ( $2044) ; 
mica, 3349 t. ($152,263); mineral water, 221,433 
gals. ($14,220); natro-alunite, 50 t. ($2500); iron 
oxides, 7285 t. ($110,608) ; peat, 3000 t. ($14,500) ; 
phosphate, 190 t. ($1796); pyrites, 18,143 t. 
($74,303) ; quartz, 109,947 t. ($208,598); sodium 
carbonate, 202 t. ( $3027) ; sodium sulphate, 504 t. 

( $11,980) ; talc, 13,195 1. ( $188,458) ; and tripolite, 
219 t. ($5781), making a total of 1,658,676. 

There were no outstanding differences between 
the production of the previous year, except that the 
output of arsenic increased by 1085 tons in 1922 or 
42 per cent, when compared with 1921. Large 
quantities of arsenic are being used in the United 
States to make insecticides for combating the cotton- 
boll weevil. 

AUSTRALIA 

Essential Oil of Stirlingia latifolia 

In 1918 a sample of this oil examined at the Imperial 
Institute was found to consist almost entirely of 
acetophenone, which lias remarkable soporific proper- 
ties, and is employed in medicine under the name of 
“ Hypnone.” Hithert o all supplies of acetophenone 
have been prepared synthetically, the only previous 
record of its occurrence in a natural oil being in the oil 
of gum labdanum. Stirling id latifolia is a small 
shrubby plant, which occurs abundantly in the 
coastal plains of Western Australia, so that ample 
supplies could be obtained. The yield of oil on 
distilling fresh plants with steam is 0 75 per cent., 
whilst young shoots gave a yield of 10 per cent. The 
best results are obtained from material gathered 
during the period of April to July. The oil received 
at the Imperial Institute was found to have the 
following constants compared with those of aceto- 
phenone : — 

Stirlingia Acetophenono 
latifolia oil 

Specific gravity at 15°C. 1-0310 1-0329 

Boiling point .. .. 19r>°-205°C. 202° C. 

Optical rotation . . . . -p 0-2° •> ' inactive. 

The oil furnished a large yield of acetophenone-oxime 
(m.p. 58°~59° C.). A supply of dried stems and leaves 
of the plant subsequently examined was found to 
have the following constants compared with the 
fresh sample : — 

Present sample Previous sample 
0 . of oil 

Specific gravity at 15/15° C. 1-0250 1-0310 

Boiling point .. .. 199°-205°C. 195°-205°C. 

(mostly 202°-203°) 

Optical rotation . . . . nil. -p 0*2° 

The odour of the present sample was less peasant 
than that of the oil distilled from the fresh plant in 
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Australia, and as the yield of oil from the dried plant 
was very low it appears that oil was lost during the 
drying of the plant. Besides its use in medicine as a 
hypnotic, acetophenone has been used in soap per- 
fumery, and is stated to blend well with terpineol, 
coumariri, heliotropin, and for this reason Stirlingia 
oil would probably find a market in place of pure 
acetophenone. As, however, the plant only yields 
0 75 per cent, of oil it hardly seems likely that it will 
be profitable to collect and distil it on a commercial 
acftle. — (Bull. Imp . Inst No. 2, Vol. XXI, 1923.) 

BRITISH INDIA 

Final Memorandum of the Indigo Crop, 1923—24 

From reports received from provinces containing 
practically the whole area under indigo in British 
India, viz., 185,400 acres, it is estimated that the 
total yield of dye is 36,100 cwts. (53,900 factory 
maunds), as against 53,800 cwts. (80,300 factory 
maunds), which was the finally revised estimate of 
last vear, showing a decrease of 33 per cent. — (Ind. 
Tr. J, Dec. 27, 1923.) 

FRANCE 

Coal Production 

In November, 1923, with 25 working days, the 
French production of coal was 3,506,037 metric tons 
the average daily production being 140,241 t. com- 
pared with 136,661 t. in October, and 136,147 t. 
in January. Production in the Nord and Pas de 
Calais districts has increased by 30 per cent., owing 
to reconstruction work, and the deficit compared 
with 1913 has been reduced to 12,662 t. The pro- 
duction of metallurgical coke in the colliery coke- 
ovens increased from 131,994 t. in January, 1923, 
to 182,974 t. in November. 

The 25th Anniversary of the Discovery of Radium 

On December 26, 1923, 25 years after radium was 
discovered by P. Curie, Mme. Curio and Henri 
Jiequerel, a commemorative meeting was held in 
the amphitheatre of the Sorbonne, under the presi- 
dency of M. Millerand, President of the Republic, 
assisted by Ministers and distinguished personalities. 
Prof. Perrin gave an address on the significance and 
bearing of the results due to the discovery of radium, 
and observed that a current of 100 million volts 
would be sufficient to allow of the transformation of 
lead into gold. M. Delierne read extracts from the 
first papers of Curie, and Mme. Curie outlined the 
work done and steps which led up to the discovery, 
work now continued by l’lnstitut du Radium 
(Institut Pierre Curie), which possesses two sections, 
one devoted to research in pure science, and the 
other to medical applications. Prof. Lorentz, speaking 
on behalf of the foreign delegates, emphasised the 
importance of the discovery of radium to the theory 
of physics. The President then announced that a 
national award of 40,000 francs per year was offered 
by the Government to Mme. Curie. “ More than 
ever, all the problems now demanding solution point 
to the necessity of developing science ; even in the 
field of economic organisation there must be no 
disputes about acquired riefees, but new ones must 
he created.”' '' .r '~ ' 


Petroleum Exploration 

Petroleum exploration is still being carried out in 
the valley of Vaux en Bugey (Ain), and a third 
boring is to be put down. Exploitation of the 
natural gas has already begun, and a pipe line has. 
been laid down to supply the town of Amberien. 
The Soci4t6 d’Exploitations Verrieres du Bugey is 
to build a glass factory to utilise natural gas. Other 
investigations are being conducted in the Pyrenees 
and the region of Arcachon. 

Sugar Output 

Prom September 1 to November 30, 92 factories 
were working, and 137,165,622 kg. of refined sugar 
was produced. 

The Soda Industry 

According to the Journal Officiel of December 23, 
an agreement has been made by the State and the 
Soci<$t6 d ’Etudes et Produits Chimiques for the 
development of the manufacture of soda and caustic 
soda. In return for a loan of 8,000,000 francs from the 
State the company undertakes to complete the plant in 
its factory at Mouguerre, which utilises the saline 
waters of Briscous. The factory should then be 
able to produce regularly 100 t. of sodium carbonate 
(90-98 per cent.) and to transform it into 75 t. of 
caustic soda of 72 per cent. 


GENERAL 

British Standard Method for determining Viscosity 

The British Engineering Standards Association 
has issued Publication No. 188-1923, entitled “ British 
Standard Method for the Determination of Viscosity 
in Absolute Units.” The object of the specification 
is to provide an accurate, yet simple and commer- 
cially applicable method for the determination of 
viscosity of a liquid in C.G.S. (Centimetre-Gramme- 
Second) Units. The specification includes standard 
dimensions for U-tube, co-axial bulb and falling 
sphere viscometers and the standard liquids recom- 
mended for calibrating them. The use and cali- 
bration of the instruments is described in detail, 
as well as the method for determining the viscosity of 
opaque liquids by means of the Lidstone viscometer 
and by the adaptation of the tube and falling sphere 
viscometers. Copies of the publication (No. 188- 
1923) are obtainable from the B.E.S.A., Publications 
Dept., 28, Victoria Street, S.W.l. A detailed 
account will be given later in another section of this 
Journal. 

The Economic Situation in Belgium in 1923 compared 
with 1913 

The coal output of Belgium in 1923 was 102 per 
cent, ooko production 115 per cent., oast iron 
83 per cent,, raw steel 85 per cent., finished steel 
96 per cent., and castings 108*5 per, cent, of the 
pre-war output. The linen industry worked at 
j?0 per cent, and the cotton industry at 100 per cent, 
of capacity, whereas the woollen industry reached 
106 per ; oen$. of its pre-war output. The glass 
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industry, which produced 50 per cent, of its average 
in 1922, reached 100 per cent, in 1923, and its 
capacity will have to be increased by 33 per cent. 
It is estimated that the x>roduction of glass reaches 
350,000 sq. metres per month. Sugar production in 
1922 was 115 per cent., and that of refined sugar 
107 per cent, of the pre-war output. 

RoftaUn Coal Resources 

The coal reserves of Russia in 1913 were estimated 
at 234 milliard t., compared with the British 
Isles, 190 milliard, t., and Germany, 423 milliard t. 
In 1917 they were estimated at 225 milliard t., but 
recent surveys have, however, given 480 milliard t., 
3 8 being anthracite, 429 black coal, and 13 
brown coal. 

Oas Undertakings in (ireat Britain 
Part II. of the Board of Trade return (H.M. 
Stationery Office, Price 10s. 6d.), relating to all 
authorised gas undertakings in Great Britain for 
1922, deals with 797 concerns, with a total nominal 
capital of £162,929,025 (including loans borrowed 
by local authorities and since repaid), an increase of 
a little more than £5,000,000 over the amount shown 
in the previous return. The receipts of the under- 
takings on revenue account (£70,626.651) have 
declined by nearly £8,000,000 from last year's 
total, and expenditure (£59,199,435) has declined 
by nearly £13,500,000, so that the gross profit has 
accordingly been increased by £5,500,000. Informa- 
tion has not been obtained as to the not profit of 
companies, but owing to the increased profit made 
by local authorities the net deficit of £1,102,815 in 

1921- 22 has become a net profit of £1,768,833 in 

1922- 23. 

The Australian Carbide Industry 

In the Commonwealth Gazette it is announced that 
as calcium carbide is being imported at a price which 
is less than the fair market value of the goods, a 
dumping duty is to be charged. A feature of the 
new announcement is that freight commission is 
disallowed. 

New Linoleum Factory in Australia 

The Australian Linoleum Co., Ltd., have placed a 
contract for the construction of a factory at Clyde, 
N.S.W., which will bo the first linoleum factory in 
Australia. The site covers an area of 51 a<*res, and 
will have both rail and marine communications. 
The buildings will be constructed mainly of reinforced 
concrete, and though at present it is intended to 
manufacture linoleum 6 ft. in width, linoleum 12 ft. 
wide will be made at a later date. It is expectod 
that the works will be completed in April, 1924. 

Metallurgy In Belgium 

During November 40 blast furnaces wire alight 
compared with 39 in October, and there were produced 
205,120 metric tons of cast iron, 211,050 t. of steel, 
6240 t. of castings, 190,180 t. of finished steel, and 
17,170 t. of finished iron. Zinc production totalled 
12,890 t. ; the output of coaJ rose from 2,087,640 t. 
in October to 2,088,810 t. in November, and the 
production of coke fell from 370,310 1. to 369,100 1. 


REVIEWS 

Kapillarchemie : einb Darstelltjng der Chemie 
der Kolloide ixnd verwandter Gebietb. 
By Prof. Dr. Herbert Freundlich. Third 
edition , enlarged. Pp. xvi + 1225. Leipzig : 
Akademische Verlagsgesellschaft, 1923. 

The first edition of this remarkable book appeared 
in 1909 and gave in about 600 pages a sound exposition 
of the body of knowledge of colloidal and allied 
phenomena at that date. The second edition 
appeared in 1922 and was practically a new work ; 
the third edition has been brought up to date by the 
addition of an appendix of 43 pages. 

In a science of such recent and rapid growth as 
colloid chemistry, the methods of presentation are 
not so stereotyped as in the older sciences and vary 
considerably with different authors ; but this volume 
will serve as a model for future writers on the subject. 
The quantity and detail of the information and the 
general logical arrangement would impress if it were 
merely a compilation by a comparatively unknown 
author, but as the work of Prof. Freundlich, whose 
contributions to the subject are so numerous and 
fundamental, the book becomes at once a standard 
treatise. 

Many of the distinctive properties of matter in 
the colloidal state are a direct consequence of the 
relatively large surface of the particles, and it is 
therefore natural to find that the first half of the 
book is devoted to a discussion of the phenomena 
which are to be observed at the surfaces of contact 
of the three states of matter. Surface tension, 
adsorption, and the electrical surface effects usually 
described as endosmose cataphorcsis are treated 
in a masterly manner with abundance of illustrative 
examples. This section differs a good deal from the 
corresponding part of the first edition owing to the 
advances made in fhe interval. The kinetics of the 
formation of new phases and the Brownian movement 
are also considered as preliminary studies before the 
colloidal solutions and gels are described in detail. 

The section on sols is far from being a bald 
description of the properties of the better-known 
colloidal solutions ; in fact, this description is pre- 
ceded by a more general discussion of the optical 
and electrical behaviour of sols as a whole, together 
with their reaction to electrolytes. The sols are 
classified as lyophobo and lyophile, thus bringing 
out fundamental differences in colloidal behaviour 
as distinci from the chemical composition of the 
particles or of the continuous phase. The properties 
of gels are at present less amenable to the mathe- 
matical treatment which characterises the earlier 
portion of the book, and the author tends to indicate 
the general behaviour of gels rather than to emphasise 
the specific properties of the gels which have so far 
been studied in detail. A summary of what little is 
known of clouds, smokes and colloidal systems in 
which the continuous phase is solid, concludes the 
hook. 

The appendix consists of paragraphs arranged as 
supplements to definite pages in the main work, 
and thus very simply brings the whole up to date. 
Naturally, the additions refer mostly to work pub- 
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lished in 1922 — 1923. It may perhaps be mentioned 
that; with the exception of the appendix the third 
edition has been reproduced anastatically from the 
second, and is therefore less pleasant to read. 

The references to literature are extraordinarily 
numerous and complete, English journals being by 
no means neglected. The illustrations are clear 
and sufficient. There is no need to recommend this 
book to the increasing band of workers in colloid 
chemistry in this country as probably they all have 
it on their shelves ; but those who from necessity 
or choice take an interest in the subject will find it 
indispensable to serious enquiry. P. C. L. Thorne 


The Manufacture of Hydrochloric Acid and 
Salt Cake. By Dr. A. C. Cumming. The 
Manufacture of Acids and Alkalis. By 
Prof. G. Lunge and A. C. Cumming, O.B.E., 
D.Sc. Completely revised and remitten. Vol. V. 
Pp. aw +423. London : Querney and Jackson . 
1923. Price 31s. 6 d. 

The publication of the above volume, which consti- 
tutes ono of Prof. Lunge’s classic series, under the 
editorship of the author, synchronises with the demise 
of the Leblanc process, of which the salt cake stage 
was the starting point. 

The book has been re-written, and much polemical 
matter, of doubtful utility in these days, has been 
expunged. The plant and process of hydrochloric 
acid and salt cake manufacture have been well 
described. In the chapter on raw materials and 
products of manufacture, no reference can be found 
to the suitability of salt for specific purposes. This is 
a matter which has to be taken into consideration 
by the technical staffs of many works. For instance, 
fine, dry, salt is to be 'preferred for the ehloridising 
roasting of pyrites cinders, but a granular structure 
is an advantage in the manufacture of hydrochloric 
acid and salt cake. The best porosity, compatible 
with minimum crystal size, has to be determined. 

Where a superfine quality of salt cake is desired, 
mechanical furnaces are to be preferred, but where 
strong hydrochloric acid is essential, a Deacon’s 
muffle furnace is desirable. Owing to the peculiari- 
ties of some sites, it is found impossible to erect 
comparatively deep furnaces of the Deacon’s plus- 
pressure typo. The object can be attained, however, 
by constructing an ordinary gas producer with 
primary and secondary air supplies, and by using 
a regulus metal fan to create a partial vacuum in 
the acid gas flue. 

It is believed that many of the working difficulties 
with which chemical engineers have to contend in 
this manufacture can be overcome by adopting a 
continuous feed of salt an^julphuric acid, and by 
making provision for th^ptSfarawal and granulation 
i>f the nitre cake. Working in this way, two important 
conditions are fulfilled. As is rightly pointed out by 
the author, in dealing with the evolution of hydro - 
chloric acid gas from a charge of salt and sulphuric 
Jpid, there is a marked irregularity in the rate of 
hscharge. Indeed, it is known that two furnaces 
uid pots, working under usual conditions, can be 


operated in conjunction with most normal condensing 
systems, provided the time of introducing the charge 
to the pots is alternated. There is no necessity for 
an unwieldy condensing-absorption plant where 
continuous working is adopted, on account of the 
uniform evolution of the hydrochloric acid gas. 

Again, owing to the peculiarly suitable form in 
which granulated nitre cake exists, it is found that 
it can be worked very satisfactorily, either in hand 
or mechanical furnaces, with the production of a good 
friable salt cake. 

Coming to the absorption problem, with which the 
author deals adequately, it would appear that effec- 
tive cooling is essential outside the towers, and that 
these should act as absorbers and not as coolers. 

One would imagine that in view of the demise of 
the Leblanc process, and the importance of the 
synthetic method of hydrochloric acid manufacture, 
the latter subject would have been dealt with in 
detail. Unfortunately, the author has confined his 
observations to less than six pages. This absence 
of proportion is to be regretted. 

Despite the slight defects to which reference has 
been made, the book, on the whole, is an admirable 
one. It embodies many useful chemical engineering 
details, is replete with sound physico-chemical 
principles, and withal is eminently practical. 

P. Parrish 


Lead. Its Occurrence in Nature, the Modes of 
its Extraction, its Properties and Uses, 
with some Account of its Principal Com- 
pounds. By J. A. Smythe, PhD., D.Sc. 
Monographs on Industrial Chemistry. Edited by 
Sir Edward Thorpe, C.B., F.R.S. Pp. vi + 
343. London : Longmans , Green and Co ., 1923. 
Price 16^. net. 

This work is divided into thirteen chapters dealing 
with the following subjects : — History of Lead, 
Occurrence, Ores, Minerals and Localities, Chemistry 
of Roasting and Smelting, Extraction in the Rever- 
beratory Fuinace and Ore Hearth, Extraction in 
the Blast Furnace, Softening and Desilverising, 
Cupellation or Refining, Condensation of Lead Fume, 
Uses and Properties of Lead and its Alloys, Oxides 
of Lead, Carbonates (White Lead), Other Compounds 
of Lead end Lead Poisoning. 

The author is to be congratulated on having pre- 
pared a most valuable contribution to the hitherto 
limited literature dealing with the chemistry of 
lead and its compounds. The almost complete 
absence of text- books dealing with these subjects 
is a matter of some surprise when the ubiquitous and 
important uses of lead and its cpmpounds are re- 
cognised, and the only possible explanation of this 
appears to lie in the specialised and competitive 
character of many of the industries in which lead and 
its compounds are made or used. 

In the past authors of works on lea*! have, as a 
rule, dealt almost entirely with its metallurgy, 
making but casual reference to the chemistry or 
uses ox the metal or its compounds. The author 
of the present work has dealt with the subject on 
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much broader linos, but even in his presentation, 
there would appear to be far too much space devoted 
to the metallurgy of lead. It is to be hoped that in 
subsequent editions the author will see his way to 
develop still further the other features and so pro- 
vide for the numerous readers who, whilst haying 
an interest in the manufacture or use of lead materials, 
have little or no interest in the smelting of lead ores 
or the preparation of lead for the market. In this 
country the lead produced by- smelting does not 
exceed one -fifth of the total quantity of metal used 
for all purposes. In the short chapter dealing with 
the history of lead the author has written a story of 
extraordinary interest which might well form the 
basis for a larger historical work. 

The remainder of the book is worthy of high praise 
and will be appreciated by the many workers who 
are interested in the processes or products dealt 
with by the author. The book contains a fairly 
complete record of published work on lead from the 
standpoint of the pure chemist and, in technical 
matters, appears to be as modem as could be compiled 
by anyone not actually engaged in the lead or allied 
industries. 

The work is easy to read and its clarity will be 
much appreciated, although there are certain passages 
which are somewhat involved. The author is of the 
opinion that “the state of our knowledge of the 
chemistry of lead is frankly unsatisfactory, and reflects 
neither credit on the chemist nor on the scientific 
metallurgist.” This is probably true, but it is 
questionable whether the author is entirely justified 
in his remark because considerable process has been 
made during the last twenty-five years in the applica- 
tion of chemistry to the lead industries. 

C. A. Klein 


The Genesis of Petroleum. By P. E. Spielmann, 
Ph.D., B.Sc. Pp. 72. London : E. Benn , Ltd., 
1923. Price 5s. 

It is evidont on reading this book that Dr. Spiel- 
mann has made an excellent bibliography of the 
current literature on the genesis of petroleum and 
extracted the subject matter thereof in order that 
one might review the present heterogeneous mass 
of accumulated data. He makes no conclusions of 
his own, and judging from the opposing theories 
the evidence is such that no one could draw conclu- 
sions. This statement is, however, not intended to 
be disparaging to the book for the present state of 
knowledge does not allow one to draw hard and 
fast conclusions as to the genesis of petroleum, and 
Dr. Spielmann has not attempted to favour any one 
theory. 

There are one or two self-evident errors in the book. 
For example, on page 67 “ Macrocystis pyrifera , 
which has the widest distillation of any known plant,” 
instead of “ which has the widest distribution of any 
known plant,” 

The work is valuable as it is a complete biblio- 
graphy and will be of value to the student who wishes 
to assimilate knowledge of the genesis of petroleum. 

J. Haokfoed 


The Electronic Theory of Valency. A General 
Discussion held by the Faraday Society, July, 
1923. Pp. 450-545. Aberdeen The University 
Press , 1923. Price 10a. M. 

It is a pity that the Report of this discussion costs 
so much as half a guinea, because it contains so many 
views, which are now in a state of flux, that no one 
who is keenly interested in the modem chemistry can 
afford to be without it. It includes two parts, the 
first general, the second organic. The first contain^ 
addresses on Valence and the Electron, by Prof. Lewis, 
on Bohr’s Atom, by Prof. Fowler, and on the Non- 
Polar Link, by Prot. Sidgwick. The second contains 
addresses on the Theory as applied to Organic 
Chemistry, on Intramolecular Ionisation, and on the 
Transmission of Chemical Affinity by Single Bonds, all 
by Prof. Lowry, on Induced Alternate Polarities, by 
Profs. Lapworth and Robinson, on Octet Stability, 
by Prof. Robinson, on Nuclear Tubes of Force, by Dr. 
Hen stock, and on Chemical Combination and Acti- 
vation, by Dr. Rideal. There is an account of the 
various discussions in which many took part. 

Prof. Lewis is of opinion that the chemical bond is 
always a pair of electrons : Prof. Fowler, that the 
sharing of only one electron would form an unstable 
structure : Prof. Sidgwick that the non-polar link 
consists in the sharing of two electrons, and that the 
orbit of each includes both the attached nuclei. 
Prof. Lowry argues that both electro -valency and 
co-valency play their parts, and that his “ child’s 
guido ” to the theory of alternate polarities is an 
easy, though perhaps a not exact, presentation of this 
difficult problem. Prof. W. A. Noyes gavo a valuable, 
brief historical sketch, and Prof. Thorpe politely, hut 
firmly, stated that in organic chemistry these elec- 
tronic theories are useless. The above are merely 
bald statements detached from their context : the 
whole discussion shows a considerable consensus of 
opinion on a number of the problems, and your 
reviewer believes that anyone who reads this report 
carefully a few times will make a considerable addition 
to his stock of ideas. The electrons and the electronic- 
theories of chemical combination constitute perhaps 
the greatest chemical development since the time of 
Dalton, and when we understand more clearly what 
takes place we shall be in a position to solve many 
problems. This report will help to explain to us 
what is already known, and what may be expected to 
become plain in a brief period of time. 


Chemistry of the Rarer Elements. By B. Smith 
Hopkins. Pp. ini -f 376. London : D . C. Heath 
and Co., 1923. 

Prof. Hopkins’ book gives an interesting account 
of the periodic system, of argon and the other rare 
gases, of lithium, rubidhiffi*and caesium, of radium 
and radio-activity, of the rare earths and of the 
less common elements, including titanium, vanadium, 
thallium, ruthenium, and so on. In the case of each 
element there is a historical account of its discovery 
and development, and there is also a description, of 
the industrial uses and a note of its iiiftportai$$ — ^ 
any — in the arts or manufactures. The various alloys 
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of the. rarer metals with iron and other well-known 
ones an carefully described. The book contains a 
good deal of information which is not very readily 
accessible, and will be of value, and of interest to 
those who wish to know the uses to which already 
some of these rare elements have been put. The 
style of the author is not without a few blemishes, 
but is easy to read and easy to understand. The 
book is well printed, and has numerous references, 
and an adequate index. 


La Lavande Fran$aise, sa Culture, son Indus- 
trie, son Analyse. By C. Mourre. Pp. xxii- f 
150. Paris; Gauthier- V Mars et Cie,, 1023. 
Price 10 fra. 

This little brochure, which could only have been 
written by a Frenchman, is full of interest to anyone 
connected with the essential oil or perfume industries. 
It is true that there is little that is new in the work, 
but the author merely claims it to be a compilation 
of facts connected with the lavender industry. 

Tho first few chapters are filled with poetic expres- 
sions of admiration for the goddess “ lavender,” but 
Chapter 111 contains a useful summary of the charac- 
ters of the well settled species of Lavandula which are 
useful, but hardly full enough for the botanical treat- 
ment of the subject. Cultivation, manures and dis- 
eases of the plant receive interesting, if somewhat 
superficial treatment, and at page 93 and thence 
onward, tho characters of the essential oil and its 
analysis are discussed. 

Chemical expressions are not always quite exact. 
For example, on p. 112 we are told that linalyl 
acetate “results from the transformation of the 
alcohols of the oil by the action of certain acids 
(acetic and butyric) ” ; and on p. 114 “ oil of lavender 
is licvorotatory, that is, it rotates the luminous rays 
to the left.” The description of the specific gravity 
is positively tedious. Its determination requires 
five pages to describe, with that mass of detail which 
should never be found in any other than a first -term 
students’ work on practical chemistry ; passing by 
an apparent bathos to an elaborate formula, on 
p. 121, which on examination is merely a statement 
that the specific gravity of the oil is the weight of a 
given volume of the oil divided by the weight of the 
same volume of water. 

The chemical examination of the oil, especially in 
regard to the detection of artificial esters, is reasonably 
well done, but this section does not indicate that the 
author has a very close connexion with this aspect 
of the subject. It should have been fuller, and 
exemplified with practical illustrations to show the 
effect of various adulterants on the results obtained 
by various methods. 

Incidentally, one cannot refrain from referring 
readers of this little work to the exceedingly satisfac- 
tory qualitative test for artificial esters, published by 
Bennett and Garratt, in the Perfumery and Essential 
Oil Becord (October, 1923). 

This little work is interesting and useful, but there 
18 little, if anything, new in it, and it is not very 
convincing. 

Ernest J. Parry 


Relativity, a Systematic Treatment of Ein- 
stein's Theory. By J. Rice, M.A. Pp. 

389. London: Longmans , Green and Co., Ltd., 
1923. Price 18s. 

For some years after its completion Einstein's 
“ Theory of Relativity ” had the normal reception 
of a recondite mathematical investigation, very 
few were tempted to dip into the theory of gravitation 
completed in 1915, and the more elementary theory 
of 1905, although appreciated by specialists, had 
little influence on general scientific thought. But 
in November, 1919, the scientific world woke up to 
the fact that a remarkable and revolutionary physical 
theory had arisen which must be seriously reckoned 
with. The wave of popular enthusiasm, aroused 
by the successful confirmation by the British Eclipse 
Expeditions of the predicted “ bending of light,” 
has by now largely subsided ; but the number of 
more serious students of the theory is still rapidly 
increasing — forming a public capable, it would 
appear, of absorbing an almost unlimited output of 
books on the subject. 

Mr. Rice’s book is an advanced treatise ; although 
beginning with the rudiments of the subject, it 
presupposes a competent mathematical equipment 
of the reader, and it leads up to the latest and most 
difficult developments. Nothing is shirked on 
account of analytical difficulty or labour. Care has 
been taken to bring it up to date, and it even includes 
an account of a recent contribution to the affine 
field theory published by Einstein in February, 
1923. But— such are the troubles of authors who 
deal with living subjects — three months later Einstein 
showed that the results here deduced as remarkable 
consequences of a particular form of action-invariant 
are equally true for any invariant function of the 
field variables, and the whole discussion appears in a 
new light. There are two classes of readers who 
require an advanced treatise of this kind. Many 
who are at work in other branches of mathematics 
and physics desire to master the new theory so as 
to keep abreast of modern progress ; on the other 
side there are younger students with more leisure 
for study who will tako this subject as part of their 
academical training. The former will naturally 
desire to be shown the short but steep route to the 
summit ; the latter may profitably make the more 
gradual ascent, winding up and down over the 
outlying* foothills. It is for the undergraduate or 
commencing graduate that Mr. Rice book is 
especially intended ; and we think that, as an 
experienced lecturer, he has had in mind the general 
educative value of this course of study as well as 
the main problem of final mastery of the conclusions 
of the new theory. And yet, with deference to his 
experience, we are inclined to distrust these orthodox 
educational methods. Younger minds are some- 
times surprisingly receptive of radically new concep- 
tions. For our part we would venture to place 
before the student the new theory in its fall generality 
at the outset, nor grudge him the opportunity to 
survey the domain of physics from the most advanced 
"by the tortuous mode of 
approach through which we have ourselves painfully 
ascended. ■ 
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This criticism may be illustrated by the treatment 
of electrodynamics of moving media. Having written 
down the classical equations for material /media, 
Mr. Rice proceeds, “ These are the equations for a 
medium at rest, and as usual the question arises : to 
what frame ? (p. 103).” The discussion (continued in 
the Appendix to Cp. vi) extends to 12 pages of 
laborious mathematics, in the course of which — so it 
appears — the author becomes so much absorbed in 
the difficulties of Hertz and Lorentz over this problem 
that he forgets to give us the answer. Einstein’s 
answer is very simple ; it is now known that, in so far 
as the equations have to do with aetherial quantities 
the choice of a standard of rest is indifferent ; in so 
far as they deal with material quantities (electric and 
magnetic polarisation) there is a natural standard of 
rest, viz., a framo fixed with respect to the material 
medium ; thus taking the equations as a whole they 
might be expected to refer, and do refer, to axes 
travelling with the medium. Lorentz, who believed 
in an absolute aetherial frame different from the 
material frame of the moving medium was confronted 
by the problem, how could any single frame give 
impartial justice to the mixture of aetherial and 
material quantities appearing in the equations ; now 
that we have learnt that there is no aetherial frame 
his problem becomes obsolete. There is no longer 
any point in studying the transformation which 
purely material properties (conductivity, perme- 
ability, ratio of specific heats, etc.) undergo when 
referred to frames irrelevant to the atomic distri- 
bution from which they originate. 

The fact is that the mathematics of the restricted 
relativity theory is absurdly easy, whereas its 
breach with traditional conceptions is difficult to 
master. There is thus a danger that the mathe- 
matical progress of the student will outrun his 
reception of ideas. But the effort in this book to 
extend the mathematical treatment over a space 
proportionate to the great physical importance of the 
restricted theory does not seem to us very 
advantageous. 

The treatment of the generalised theory is excellent ; 
a great deal of scattered work is here brought together 
and welded into a logical development. The author 
is so much at home with the difficult conceptions that 
we aro surprised that he has not avoided a trap which 
has had a fatal fascination for some Frenclf writers. 
In discussing the various formulae for the gravitational 
field due to a single particle (Schwarzschild’s, Hill and 
Jefferey’s, Painlev^’s) he writes : “ Only very precise 
observations . . . will yield any data which can have 
a decisive influence on our choice from the alternative 
expressions for 8s V’ This is a misunderstanding ; 
the solutions are alternative expressions for the 
same physical field, and if precise observational data 
confirm one they necessarily confirm all the others. 
It is no more possible to decide which is the “right” 
solution than it is to decide whether the “ right ” 
equation of a straight line is lx+my— n or r cos(0-a) 
= p- But this lapse is quite exceptional, and Mr. 
Rice is usually an entirely trustworthy guide. 

A. S. Eddington 


REPORTS 

On the State of the Public Health. Annual 
Report of the Chief Medical Officer of 
the Ministry of Health for the Year 1922. 
Pp . 186. H.M . Stationery Office, 1923. Price 
2s. M. 

This Report hears valuable testimony to the 
excellent, though still far too restricted, work done 
by the officers of the Ministry of Health. In the 
introductory section on the state of the public health, 
it is pointed out how “ ill-health ” is prevalent 
and provides the chief burden of disease and dis- 
ablement, but finds no place in official statistics 
though it is the principal cause of physical inefficiency, 
and much of it is preventable. Following an account 
of the work of the Insurance Medical Service, come 
chapters devoted to epidemiology and disease, 
which suggest how much still remains to be done 
in the prevention and control of tho c*ommc**est 
diseases. Section VIII., on the relation of food to 
health and disease, discusses the work of the Ministry 
in connexion with milk control, meat inspection, 
the administration of the Sale of Food and Drugs 
Acts (out of 113,860 samples, 6-2 per cent was 
adulterated), and food poisoning. Chemical poison- 
ing included lead in beer derived from lead-glazed 
tanks, copper poisoning from soda fountains and 
zinc poisoning due to tho use of galvanised iron 
vessels for cooking food. Arsenic was discovered 
in several samples, but no poisoning occurred. 
Bacterial food poisoning receives consideration, 
but examination of a number of cases led to no 
definite conclusion. Under port sanitary control, 
methods of fumigation by hydrocyanic acid aro 
described. Research is stated to bo in progress 
on vaccines, rheumatism, cancer and goitre, a disease 
w r hich is increasing. Dermatitis of bakers is also 
becoming more prevalent, and it is stated that the 
prime cause is mechanical irritation due to the dough, 
though contact with sugars, strong salt solutions 
or cream powders caused the dermatitis in certain 
instances. Cases of tctrachlorethane poisoning are 
discussed. 

The Report throughout emphasises the importance 
of early diagnosis and points out how% ot all the 
agencies that ensure health, the most important is 
the enlightened goodwill of the private citizen. 
It is to be hoped that the Report will be widely 
read and discussed. 


Report of the Medical Research Council for 
the Year 1922-23. Committee of the Privy 
Council for Medical Research. Pp. 143. 
H.M. Stationery Office , 1923. Price 3 s. 6c/. 

The interest and value of the Reports of the 
Medical Research Council are well maintained with 
that for 1922-23. In the introduction, the aims of 
the work of the Council are discussed and it is shown, 
using insulin as an example, that many “discoveries " 
are but the end point of a long series of scientific 
steps, each of which was as truly a “ discovery.” 
Thus it was known 40 years ago that diabetes was 
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due to disorder of the functions of the pancreas, 
Sir E. Schafer coined the word “ insulin ” 11 years 
ago and progress was probably held back by the 
lack of improved methods for the rapid estimation 
of blood sugar in small quantity. . The nature of 
scientific research still awaits wider appreciation. 

Amongst the many investigations recorded in 
the Report, mention may only be made of a few. 
There is the work of Drs. Dale and Dudley on insulin, 
Dr. Dudley’s paper on the chemistry of insulin, and 
studies by Dr. Hill and his colleagues of the chemical 
exchanges of the body. Interesting results have 
been obtained in work on the acid-soluble phos- 
phates present in the blood by Mr. Webster. In- 
vestigations on vitamins have been continued and 
a report (M.R.C. Special Report Series, No. 38) 
will shortly be published. Prof. Dreyer’s work on 
the removal of fat from tubercle bacilli and the 
production of a potent vaccine is described. Much 
lime has been devoted to researches on bacterial 
chemistry in Prof. F. Gowland Hopkins laboratory 
at Cambridge, and body metabolism, the chemistry 
of the blood, cinchona derivatives, ergot, diuretics, 
alcohol, pituitary extract are some of the many 
subjects under investigation. A number of mis- 
cellaneous researches in industrial diseases and 
industrial fatigue have also been carried out. 

Attention should bo drawn to the fact that invalu- 
able aid to the work of the Council is given volun- 
tarily by numerous scientific men and that the modest 
sum of £130,000 allocated for medical research during 
the year would not have sufficed but for augmen- 
tation from other sources. Work of such national 
importance cannot be too widely known and the 
Report provides a most fascinating summary of it. 


Rothamsted Experimental Station. Lawes 
Agricultural Trust. Report, 1921-22, with 
the Supplement to the “ Guide to the 
Experimental Plots.” Pp. 105. Price 2s. (3 d. 

The steady progress that characterises the work of 
the Rothamsted Experimental Station is again 
observable in the Report for 1921-22, which with its 
combination of sound practice and broad science 
should bo valuable to agriculturists. The work is 
mainly concerned with crop production, under which 
come soil cultivation, the feeding of crops and the 
maintenance of healthy conditions of plant growth. 
Systematic study of the physical properties of the 
soil is being carried out and tho electrometric method 
of determining soil acidity is giving good results. 
R has been found that certain leguminous plants 
'be unless supplied with a small quantity of boric 
aoicl, tho result suggesting that unexpected failure 
of fertilisers may be due to the aosence of small 
amounts of manganese, boric acid, etc. Experi- 
ments have shown that, as a fertiliser, urea comes 
midway between nitrate of soda and sulphate of 
ammonia, and, in addition, is highly concentrated 
and does not harm the soil. It appears from trials 
| hat ammonium chloride is about 5-10 per cent. 
h‘ss effective than ammonium sulphate, with the 
S;lmo content of nitrogen, but that it might be more 


effective under certain conditions. High-soluble 
slags are shown to be quicker in action and more 
effective than low-soluble slags, out the latter are 
more effective than their solubility indicates. Other 
work was done at the Station on artificial farmyard 
manure, the effects of fertilisers on tho composition 
and quality of crops, the relation between quantity 
of fertilisers and crop yield, and tho control of the 
soil population. The Report for Rothamsted, 
after giving a series of abstracts or titles of 75 papers 
published by the staff, concludes with a discussion of 
crop results. 

Dr. J. A. Voelcker is responsible for the Report 
of the Woburn Experimental Farm, in which he 
describes, inter alia, trials showing that lead com- 
pounds apparently had no harm on wheat, and that 
small amounts of potassium bichromate may act as 
a stimulant. The report ends with a series of tables 
giving yields from the experimental plots. 


Report on the Economic Conditions in South 
Africa. July, 1923. By W. G. Wickham, 
Senior Trade Commissioner in South Africa. 
Department of Overseas Trade. Pp. 56. H.M , 
Stationery Office. 1923. Price Is. 6 d. 

The year under consideration shows an almost 
complete return to normal conditions (cf. J., 1922, 
572r). Good rainfall and crops, good wool prices, 
better demand for diamonds and renewed progress 
in gold-mining have led to increased imports and 
building and railway activity. 

Imports into the Union, although more in bulk 
decreased in value from £49,351,641 in 1921 to 
£46,328,634 in 1922. The actual tonnage, however, 
increased, notwithstanding reports of bad trade 
during the period. Among industrial raw materials, 
soda ash, caustic soda, and potash were imported 
more freely at lower prices, though imports of nitrates, 
glycerin, sulphur and cyanides were reduced, probably 
because the dislocation of gold-mining led to a smaller 
demand for locally produced explosives. 

Exports in 1922 were valued at £55,844,764 against 
£57,019,466 in 1921. The high figure was obtained 
on account of better wool prices and the revival of 
the diamond market as exports of gold, wine, tobacco, 
ostrich feathers, coal and agricultural produce all 
fell in value. 

To South Africa the gold industry is all important 
as was shown by the strike in 1922, which affected 
every branch of trade and industry. 

South Africa is not an industrial country, though 
there are some interesting and large-scale factories ; 
most of the industry of the country is devoted to 
supplying the needs of tho mines. Tho net total 
given of the value added to materials by industry ” 
in 1922 was £40,000,000, about 3 per cent, higher 
than in 1921. 


The Nichols medal of the American Chemical 
Society is to be awarded to Prof. C. A. Kraus, pro- 
fessor of chemistry at Brown University. Dr. 
KrauB has done much work on the interpretation 
of conductance phenomena. 
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MARKET REPORT 

This Market Report is compiled from special information 
rocoived from the Manufacturers concerned. 

Unless otherwise staled the prices quoted below cover fair 
quantities net and naked at sellers' works. 

GENERAL HEAVY CHEMICALS 

Tho comparatively healthy state of tho Chemical market 
continues, and business is very steady with few outstanding 
featuros attracting attention - conditions which promise well, 
if gradual improvement is maintained. Prices are very 
firm and show a tondency to harden in certain directions. 

Acetic Acid, 40% tech. . . £24 per ton. Fair inqniry. 

Acid Hydrochloric . . 3s. 9d. — 6s. per carboy d/d., ac- 
cording to purity, strength and 
locality. 

Acid Nitric 80° Tw. .. £21 10s. — £27 per ton makers 

works according to district and 
quality. 

Acid Sulphuric . . . . Average National prices f.o.r. 

makers’ works, with slight varia- 
tions up and down owing to 
local considerations : 140° Tw., 
Crude Acid, 66s. per ton. 168° 
Tw., Arsenical, £5 10s. per ton. 
168° Tw., Non-arsenical, £G 15s. 
per ton. 

Ammonia Alkali . . £6 15s. per ton, spot, delivery. 

General export demand good, 
particularly from tho Continent. 
Bleaching Powder . . Spot £11 d/d. ; Contract £10 d/d. 
4 ton lots. 

Bisulphite of Lime £7 per ton, packages extra. 

Borax, Commercial- 

Crystal . . . . . . £25 per ton. 

Powder . . . . £26 por ton. 

(Packed in 2-cwt. bags, carriage 
paid any station in Great 
Britain.) 

Calcium Chloride . . £5 17s. 6d. per ton d/d. 

Potash Caustic . . . . £30 — £33 per ton. 

Potass. Bichromate . . 5|d. — 6d. per lb. 

Potass. Chlorate . . . . 3d. — 3 id. per lb. 

Salammoniac .. .. £32 per ton d/d. 

Salt Cake . . . . £4 10s. per ton d/d. 

Soda Caustic 76% . . £17 — £19 10s. per ton, according 

to quality. 

Soda Crystals . . . . £5 5s. — £5 10s. por ton, ex railway 

depots or ports. Good business 
continues. 

Sod. Acetate 97/98% .. £24 per ton. 

Sod. Bicarbonate . . £10 10s. por ton carr. paid. In 

fair request. 

Sod. Bisulphite Powdor 

60/62% . . . . £19 — £20 10s. por ton according to 

quantity, f.o.b. London, 1-cwt. 
iron drums includod. 

Sod. Chlorate . . . . 3d. per lb. Very quiet. 

Sod. Nitrate refd. 96% . . £13 5s. — £13 10s. per ton ex 
Liverpool. Nominal. 

Sod. Nitrite, 100 %basis . . £27 per ton d/d. 

Sod. Sulphide oono. 60/65 About £15 per ton. 

Sod. Siilphite, Pea Cryst. £17~^*£17 10s. per ton according 
to quantity, 1-cwt. wooden kegs 
included, f.o.b. London. 


RUBBER CHEMICALS 

The demand for rubber chemicals remains somewhat- 

slow, and values are slightly lower. 

Antimony Sulphide — 

Golden . . . . . . 5fd. — Is. 3d. per lb., according to 

quality. 

Crimson .. ..Is. 3d. — Is. 0d, per lb., according 

to quality. 

Arsenic Sulphide, Yellow Is. lid. per lb. 

Cadmium Sulphide . . 4s. per lb. 

Carbon Bisulphide . . £24— £26 10s. per ton according 
to quantity. 

Carbon Black . . . . Prices continuo low but expected 

to advance in the Spring. Two 
or three case lots can now be 
bought at 6$d. per lb. ex wharf. 
For direct shipment in quan- 
tity the price is about 6d. 
per lb. c.i.f. 

Carbon Tetrachloride . . £56 per ton, drums free. 

Chromium Oxide . . Is. 3d. per lb. 

Ind iamb her Substitutes, 

White and Dark . . 4d. — 6Jd. per lb. Fairly brisk 
demand. 

Lamp Black . . . . 40s. per cwt., barrels free. 

Load Hyposulphite . . 7£d. per lb. 

Lithopono . . . . £22 10s. per ton. 

Mineral Rubber “ Rub- 

pron ” . . . . . . £15 10s. per ton f.o.r. London. 

Sulphur . . . . . . £10 — £12 per ton, according to 

quality. 

Thiocarbanilide . . . . 2s. 9d. per lb. 

Vermilion, pale or deep . . 3s. 4d. — 3s. 6d. per lb. 

Zinc Sulphide . . . . 7 $d.— Is. 8d. per lb., according to 

quality. 

WOOD DISTILLATION PRODUCTS 

All acetates command a good trade and there appears a 

more healthy prospect in the charcoal market: 

Acetate of Lime — 

Brown . . . . . . £14 10s. per ton d/d. Demand 

active. 

Grey . . . . . . £22 per ton. 

Liquor 9d. per gall. 32° Tw. 

Charcoal . . . . . . £7 5s. — £9 per ton, according to 

grade and locality. Marketqui et 

Iron Liquor . . . . Is. 7d. por gall. 32° Tw. 

Is. 2d. „ „ 24° Tw. 

Red Liquor . . . . lOd. — Is. por gall. 14/16° Tw. 

Wood Creosoto . . . . 2s. 7d. por galL Unrefined. 

Wood Naphtha — 

Miscible . . . . 5s. Gd. por gall. 60% O.P. Dull 

market. 

Solvent .. . . 5s. 0d. per gall. 40% O.P. Dull 

market. 

Wood Tar . . . . £5 — £6 per ton according to grade. 

Demand not very brisk. Ample 
supplies. 

Brown Sugar of Lead . . £42 por ton. Demand more active. 
TAR PRODUCTS 

Acid Carbolic — 

Crystals . . . . 9|d. per lb. Demand quiet, even 

at lower prices. 

Crude 60’s .. ..2s. Id.— 2s. 3d. per gall. Little 

business passing. Market weaker 
in sympathy with crystals. 

Acid Cresylic, 97 5 99 .. Is. lid.— 2s. Id, per gall. Steady 

business. 

Pale 95% .. ..Is. 10d.— 2s. per galL Gtood de- 
mand. o 

Dark Is. 7d— 1*. lid. per gjU.; Steady 

business. 
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Anthracene Paste 40 %‘. .< 4d. per unit per cwt. Nominal 
price, ‘ No business. 

Anthracene Oil — *, 

Strained .. . • lOd. per gall. 

Unstrained . . . . 8d. — 9d. per gall. 

Benzole — 

Crude 65’s . . . . 8d. — lOd. per gall, ex works in 

tank wagons. 

Standard Motor . . Is. Id. — Is. 2d. per gall, ex works 
in tank wagons. 

Benzole, Pure . . . . Is. 4Jd. — Is. 7d. per gall, ex works 

in tank wagons. 

Toluolo — 90% . . . . Is. 3d. — Is. 4d. per gall. 

Pure . . . . Is. 9d.— Is. lOd. per gall. 

Xylol 2s. 3d. per gall. 

Creosote- 1 — 

Cresylic 20/24% .. ll|d. per gall. Firm. Fair busi- 

ness passing. 

Middle Oil . . . . } 9d. — lOd. per gall, according to 

Heavy . . . . . . > grade and district. Market 

Standard Specification j very firm. Demand good. 
Naphtha — 

Solvent 90/160 . . Is. Id.— Is. 2d. per gall. ) rather 

Solvent 90/190 . . Is. Id— Is. 3d. per gull, j b 

Naphthalene Crude — 

Drained Creosote Salts £7 10s. — £8 per ton. Demand 
maintained. 

Whizzed or hot pressed £10 — £14 per ton. Quiet. 
Naphthalene — 

Crystals . . . . £19 per ton. 

Flaked £19 per ton. 

Pitch, medium soft .. 90s. per ton. Nominal. No sellers. 

Pyridine — 90/140 . . *17s. — 18s. per gall. Market not 

quite so strong. 

Heavy .. 8s, — 10s, per gall. More inquiry. 
Little business. 


INTERMEDIATES AND DYES 

Business in dyestuffs has improved appreciably since the 
holidays. Prices are very firm. 

In the following list of Intermediates deliverod prices 
include packages except where otherwise stated. 

Acetic Anhydride 95% . . Is. 6d. per lb. 

Acid H. . . . . . . 4s. 7d. per lb. 100% basis d/d. 

Acid Naphthionio . . 2s. 5d. per lb. 100% basis d/d. 
Acid Nevillo and Winther 5s. lid. per lb, 100% basis d/d. 
Acid Sulicylic, tech. . . Is. 6d. per lb. Bettor demand. 

Acid Sulphanilic . . Is. Id. per lb. 100% basis d/d. 

Aluminium Chloride, an- 
hyd. . . . . , . Is. per lb. d/d. 

Aniline Oil , , . . 8$d. per lb. naked at works. 

Aniline Salts . . . . 9d. per lb. naked at works. 

Antimony Pentachloride Is. per lb. d/d. 

Benzidine Base . . . . 4s. 7d. per lb. 100% basis d/d. 

Benzyl Chloride 95% . . Is. 3d. per lb. 

P-Chlorphenol . . . . 4s. 3d. per lb. d /d. 

yj-Chloraniline . . . . 3s. per lb. 100% basis. 

o-Cresol 29/31° C. . . 5$d. — 0d. per lb. Demand quiet. 

w-Cresol 98/100% ,, 2s. Id.— 2s. 3d. per lb. Market 

quiet. 

P-Cresol 32/34° O. .. 2s. Id.— 2s. 3d. per lb. Market 
quiet. 

Dichloraniline .. .. 2s. 2d. per lb. 

Dichloraniline 8. Acid . . 2s. 6d. per lb. 100% basis. 
p-Dichlorbenzol . . . . £75 per ton. 

Diethylaniline . , .. 5s. per lb. d/d., packages extra, 

returnable. 

l iraethyamline . ... „ . 6d. per lb. d/d. Drums extra. 

Dmitrobefizene : , (fa. per lb. naked at works. 


Dinitrochlorbenzol . . £83 per ton d/d. 

Dinitrotolueno — 48/50° 0. 8d. — 9d. per lb. naked at works. 

66/68° C. Is. 2d. per lb. naked at works. 
Diphonylamine .. .. 3s. 3d. perdb. d/d. 

Monochlorbenzol . . £63 per ton. 
j8-Naphthol .. .. Is. Id. per lb. d/d. 

a-Naphthylamine . . Is. 6d. per lb. d/d. , 

jg.Naphthylamine . . 4s. per lb. d/d. 

fn NitraniUne . . . . 5s. 3d. per lb. d/d. 

p-Nitraniline . . . , 2s. 6d. per lb. d/d. 

Nitrobenzene .. .. 5£d, — 5$d. per lb. naked at works. 

o-Nitrochlorbenzol . . 2s. per lb. 100% basis d/d. 

Nitron aphthalene . . llfd. per lb. d/d. 
p-Nitrophenol . . . . Is. 9d. por lb. 100% basis d/d. 

p-NitrO'C-amido-phenol. . 4s. 0d. pdr lb. 100% basis. 
m-Phenylene Diamine . , 4s. 6d. per lb. d/d. 

^•Phenylono Diamine . . 10s. 6d. per lb. 100% basis d/d. 
R. Salt . . . . . . 3s. per lb. 100% basis d/d. 

Sodium Naphthionate . . 2s, 8d. per lb. 100% basis d/d. 
o-Toluidine . . . . 7d. — 8d. per lb. 

p-Toluidino . . . . 4s. per lb, d/d. 

w-Toluylene Diamine . . 4s. 6d. per lb. d/d. 


PHARMACEUTICAL AND PHOTOGRAPHIC 
CHEMICALS 

There is a steady demand for retail quantities for the 

homo trade, but the export trado remains very quiet. 

Acid, Acetic 80% B.P. . . £50 per ton. 

Acid, Acotvl Salicylic . . 3s. Od. — 3s. lOd. per lb. Very 
firm. Steady demand. Stocks 
not too plentiful. 

Acid, Benzoic . . . . Commercial acid of poor quality 

offered at 2s. 6d. per lb. Other- 
wise no other supplies on the 
market. 

Acid, Boric B.P. . . Cryst. £54 per ton, Powder £58 

per ton. Carriage paid any 
station in Groat Britain. 

Acid, Camphoric . . .. 18s. — 20s. per lb. 

Acid, Citrio . . . . Is. 5$d. per lb., loss 5% for ton 

lots. Demand fair. 

Acid, Gallic . . . . 3s. por lb. for pure crystal. 

Acid, Pyrogallic, Cryst.. . 6s. per lb., for 28 lb. lots. 

Acid, Salicylic . . . . 2s. 6d. — 2s. 7d. por lb. Good 

demand. Strong market. 

Acid, Tannic . . . . 3s. 3d. por lb. for B.P. quality. 

Very firm. 

Acid, Tartaric .. ..Is. l£d. por lb. less 5%. Fair 

demand. 

Amidol . . . . . . 9s. per lb. d/d. 

Acetanilide . . . . Declined to 3s. per lb., but 

supplies still short. Market 
quiet, 

Amidopyfin . . . . 1 4s. per lb. Demand negligible. 

Ammon. Bonzoate . . 4s. 6d. — 5s. por lb. for English & 

make. 

Ammon. Carbonate B.P. £35 per toil. Advanced. 

Atropine Sulphate . . 12s. 6d. per oz. for English make. 

Some foreign raakors still quote 
much higher values. 

Barbitone.. .. .. 17s. per lb. 

Benzonaphthol . . . . 5s. 3d. per lb. Supplies scarce. 

Bismuth Salts .. A steady market. Prices according 

to quantity : 

Bismuth Carbonate . . 12s. 9d. — 14s. 9d. per lb. 

„ Citrate .. .. lie. 4d.— 13s. 4d. „ 

„ Salicylate . . 10s. 2d, — 12s. 2d. „ 

»> Subnitrate , . 10s. 9d. — 12s. 9d.' „ 

Borax B.P* . . . . Crystal £29, Powder £30 per ton. 

Carriage paid any station in 
L ' Great Britain. 
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Bromides — Per lb. 

Potassium . . • . lOd. — Is. ^ Market stiffening 

Sodium. . . . ,, lOd. — is. 2d. > up owing to Conti* 

Ammonium .. . . le. — Is. 2d. J non tal position. 

Calcium Lactate . . 2s. 9d. per lb. for best English 

make. More inquiry. 

Chloral Hydrate . . . . 4s. — 4s. 3d. por lb. Firmer ten- 

dency. 

Chloroform . . . . 2s. per lb. for cwt. lots. 

Creosote Carbonate . . 6s. 6d. per lb. Little demand. 

Guaiacol Carbonate . . 14s. per lb. for small stocks 

available. 

Hexamine .. .. 3s. 9d. — 4s. per lb. for foreign 

makes. In more plentiful 
' supply. 

Homatropino Hydrobro- 
mide . . . . . . 308. per oz. 

Iron. Ammon. Citrate, 

B.P. . . . . . . Is. lid. — 2s. 3d. per lb., according 

to quantity. 

Magnesium Carbonate — 

Light Commercial . . £36 por ton net. 

Magnesium Oxide — 

Light Commercial . . £72 10s. per ton, less 2J%. 

Heavy Commercial . . £27 per ton, less 2£%. 

Heavy Pure . . . . Is. 6d. — 2s. per lb., according to 

quantity. Steady market. 

Menthol — 

A.B.R. rooryst. . . 55s. per lb. 

Synthetio . . , . 26s. — 36s. per lb., according to 

quantity. English make. 
Mercurials . . . . Firm and likely to advance. 

Red oxide .. ..4s. lid. — 5s. Id. per lb. 

Corrosive sublimate . . 3s. 8d. — 3s. lOd. „ 

Whito precip. . . . . 4s. Od. — 4s. 8d. „ 

Calomel . . . . 4s. Id. — 4s. 3d. „ 

Methyl Salicylato .. 2s. lid. per lb. for carboys. 

Methyl Sulphonal .. 21s. per lb. 

Methylono di-tannin . . 7s. Gd. per lb. In good demand. 
Paraformaldehyde . . 3s. 6d. per lb. 

Paraldohyde . . . . Is. 7d. per lb. 

Phenacetin . . . . 7s. 3d. per lb. Steady market. 

Phena/iOno . . . . 8s. 3d. per lb. Weaker. 

Phenolphfchaloin . . . . 8s. per lb. Cheaper. 

Potass. Bitartrate — 

99/100% (Cream of 

Tartar) . , . . 88y. — 90s. per cwt., less 24%. 

Demand improving. 

Potass. Citrate . . . . Is. 8d. — 2s. per lb. 

Potass. Ferricyanido . . 3s. por lb. 

Potass. Iodido . . .. 16s. 8d. — 17s. 5d. per lb., accord- 

ing to quantity. Demand con- 
tinues. m 

Potass. Permanganate . . 9d. por lb. for B.P. crystal English 
make. In good demand. 

Quinine Sulphate . . 2s. 3d.— 2s. 4d. per oz., in 100 oz. 

tins. Steady market. 

Resorcin . . . . . . 5s. 0d. per lb. Neglected. 

Salol ♦ . 3s. 9d. por lb. Cheaper. 

Silver proteinate . . 9s, 6d. per lb. Quiet. 

Sod. Benzoate • • . . 3s. Gd. per lb. Steady demand ; 

stocks still small. 

Sod. Citrate, B.P.C., 1923 Is. 10d. — 2s. per lb., according to 
quantity. 

Sod. Hyposulphite — 

Photographic . . . . £14 — £15 per ton, according to 

quantity, d/d. consignee’s sta- 
tion in 1-cwt. kegs. 

Sod. Nitroprusside . . 16s. per lb. Less for quantity. 

Sod. Potass. Tartrate 

(Rochelle Salt) . . 87s. 6d. per cwt. Market quiet 


Sod. Salicylate . * . . Powder 2s. lid. per lb., Crystal at 

3s. per lb., and good flake at 
3s. 6d. per lb. Firm and very 
active. Powder in short supply. 

Sod. Sulphide — 

Pure recryst. . . . . lOd. — Is. 2d. per lb., according to 

quantity. 

Sod. Sulphite, anhydrous. £25 — £26 per ton, according to 
quantity, 1-cwt. drums included 
f.o.b. London. 

Sulphonal 18s. 6d. per lb. 

Tartar Emetic . . . . Is. 4d. per lb. 

Thymol . . . . . . 13s. 6d. — 14s. 6d. per lb. for good 

white crystal from ajowan seed- 


PERFUMERY CHEMICALS 


Acetophenone 

11s. 6d. per lb 

Aubepine . . 

14a. „ 

Amyl Acetate 

3s. ,, 

Amyl Butyrate 

7s. 3d. „ 

Amyl Salicylate . . 

3s. 6d. „ 

Anethol (M.P. 21/22° 0.) 3s. 9d. 

Benzyl Acetate from Chlo- 


rine-free Benzyl Alcohol 

3s. 3d. 

Benzyl Alcohol free from 


Chlorine 

3s. 3d. 

Benzaldohyde free from 


Chlorine 

3s. 3d. ,, 

Benzyl Benzoate . . 

4s. ,, 

Cinnamic Aldohydo 


Natural 

22s. 6d. „ 

Coumarin 

20s. 

Citronellol 

19s. 6d. 

Citral 

10s. 

Ethyl Cinnamate 

10s. 

Ethyl Phthalate. . 

3s. 9d. „ 

Eugenol 

11s. 

Geraniol (Palamarosa) . . 

37s. Gel. 

Geraniol . . 

7s. 9d. — 13s. 6c 

Heliotropine 

8s. 6d. por lb. 

Iso Eugenol 

15s. 9d. 

Linalol ex Bois do Rose . . 

20s. „ 

Linalyl Acetate . . 

20s. 

Methyl Antlxranilate 

8s. 6d. ,, 

Methyl Benzoate 

6s. „ 

Musk Ketone 

52s. 6d. „ 


Musk Xylol . . . . 19s. „ 

Nerolin . . . . . . 4s. „ 

Phenyl Ethyl Acetate . . 10s. ,, 

Phenyl Ethyl Alcohol .. 16s. ,, 

Rhodinol . . . . . . 60s. „ 

Safrol . . . . . . Is. lOd. ,, 

Terpineol . . . . . . 3s. ,, 

Vanillin . , . . . . 25s. 3d. — 26s. Cd. per lb. 

with steady demand, 
materials dearer. 


Firm 

Raw 


ESSENTIAL OILS 

Almond Oil, Foreign 

S.P.A. . . . . . . 14s. 6d. per lb. 

Anise Oil Is. lid. „ 

Bergamot Oil . . . . 13s. 3d. „ 

Bourbon Geranium Oil . . 35s. „ 

Camphor Oil . . . . 75s. per owt. 

Oananga Oil, Java . . 9s. 6d. per lb. 
Cinnamon Oil, Leaf . . 5£d. per oz. 

Cassia Oil, 80/85% . . 10s. 6d. per lb. 

Citronellu Oil — 

Java 85/90% .. . . 4s. 9d. „ 

Ceylon . . . . • . 4s. 3d. . „ 

Clove Oil 10* 6d, per lb. 

Eucalyptus Oil 70/75%*. . 2s. 6d. per lb. 
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Lavender Oil- 

French 38/40% Esters 24s. 6d. per lb. 

Lemon Oil .. 2s. lOd. per lb. 

Lemongrass Oil . . 2fd. per oz. 

Orange Oil, Sweet . . 12s. per lb. 

Otto of Rose Oil— 

Bulgarian . . . • 34s. per oz. 

Anatolian . • .. 26s. per oz. 

Palma Rosa Oil . . . . 22s. Gd. per lb. 

Peppermint Oil— 

English * .. .. 70s. per lb. 

Wayne County . . 16s. 6d. per lb. 

Japanese . . . . 13s. 6d. per lb. Advanced. 

Petti grain Oil . . . . 9s. Gd. per lb. 


TRADE NOTES 

Official Trade Intelligence 

The Department of Overseas Trade (Development 
and Intelligence, 35, Old Queen Street, London, 
S.W. 1), has received the following enquiries for 
British goods. British firms may obtain further 
information by applying to the Department and 
quoting the specine reference number. Argentina : 
Glass, (59) ; Australia : Hardware, glassware, (30) ; 
British India : Paper, cast iron, (The Director- 
General, India Store Department, Branch No. 10, 
Belvedere Road, Lambeth, S.E. 1.) ; Canada : Steel, 
hardware, (37) ; Chile : Oil, (60) ; Czechoslovakia ; 
Leathers, (44) ; Asbestos, indiarubber, (45) : 
Germany : Varnish, (47) ; Greece : Metals, (48) ; 
Paper, (11980 /F.E. /G.C. /2) ; Mexico : Chemicals, 
(61) ; New Zealand : Paper, (38) ; Norway ; Iron, 
(52) ; Spain : Ultramarine blue, (55) ; South 
Africa : Pigments, (40). 

Trade Information 

Electrolytic Plant is being more and more \ised, 
but information as to new developments rarely 
covers more than the bare outlines. It is of interest, 
therefore, to direct attention to a pamphlet published 
by the International Electrolytic Plant Co., Ltd., 
the City Electricity Works, New Crane St., Chester. 
In this pamphlet a detailed description is given of 
the Knowles electrolytic plant installed for the pro- 
duction of oxygen and hydrogen by Erith Oil Works, 
Ltd. The plant, similar to one supplied to Lever 
Bros., Ltd., is designed to run at 2000 amperes, but 
can run continuously at 3000 amperes, and the floor- 
space has been reduced to one-third by placing 14 
instead of 42 electrodes per cell, without, however, 
materially increasing the current density on the 
electrodes or shortening their life, already very long. 
Output is guaranteed at 7*22 cb. ft. of hydrogen 
and 8*61 cb. ft. of oxygen per kw.-hr., at 2000 amperes 
and 6-5 and 3*25 cb. ft. of hydrogen and oxygen, 
respectively, per kw.-hr. at 3000 amperes. The 
hydrogen is 99-5 per cent, and the oxygen 99 per cent, 
pure, actual figures being 100 per cent, and 99*6 — 
99 8 per cent. pure. The whole plant is as “ fool- 
proof 51 as possible and is designed to require a 
minimum of labour. The pamphlet contains a 
number of clear illustrations showing details of the 


Knowles electrolytic plant, whioh can be installed 
at a moderate cost, and is both durable and efficient . 

Evaporators . — We have received a handsome 
brochure, with an artistic cover bearing an embossed 
reproduction of an evaporator, illustrating the evapor- 
ators made by the evaporator and chemical engineer- 
ing department of Messrs. Fullerton, Hodgart and 
Barclay, Ltd., Engineers and Iron Founders, Vulcan 
Foundry and Engine Works, Paisley. After a short 
description of the principles of evaporation, a long 
list of uses of the Foster patent evaporator is given, 
illustrated by excellent reproductions of single, 
double, triple and quadruple effect evaporators, 
accompanied by sectional diagrams showing clearly 
the mode of working. Other plants illustrated in 
the brochure include high- vacuum air pumps, jet 
condensing plant, a feed liquor heater, an up-flow 
type of “ saveall,” patent salt filters, air compressors, 
water pumps, a horizontal steam-driven causticiser, 
and a tallow digester, in addition to an experimental 
evaporator made for the University of Delft, Holland, 
and similar to one supplied to the Royal Technical 
College, Glasgow. It is a pleasure to mind and eye 
to handle such a brochure, which will be found to 
attract the purchaser as well. 

French Company News 

The Forges et Aciories de Joeuf (de Wendel & Co.) 
are more closely occupied since coke has begun to 
arrive regularly from the Ruhr. Two blast furnaces 
have been lit since the beginning of December, and 
another will shortly be put in commission which will 
make a total of seven blast furnaces lit and one idle. 

The Cie G6n6rale d’Electro-c£ramiquc has recently 
opened a laboratory provided with currents up to 
1,000,000 volts. Arcing tests with 500,000 to 
1,000,000 volts, utilising single- and three-phase 
currents, have been already carried out. 

The Aramoniaquo Synthetique has been founded 
by the Cie des Mines d’Amiche to work a certain 
number of patents of the Claude process under non- 
exclusive licences by the Societe Chimique de la 
Grande Paroisse, with the object of fixing nitrogen, 
and selling, manufacturing, and utilising fertilisers 
and chemical products. The capital of 9,000.000 fr. 
is issued in 500 fr. shares. It appears that the main 
object of the company is to manufacture synthetic 
ammonia from coke-oven gas by the Claude process. 

The Societe Metallurgique de Knutange has now 
lit six out of 10 blast furnaces at Knutange. 

It is announced that the Societe l’Air liquide has 
absorbed the following companies : — Societ6 Centralo 
des Industries de ’’Air Liquide et de Y Azote ; Soci6t6 
Ac£tyl£ne dissous et applications de l’Ap&yl&ne ; 
Societe Nord-Africaine de gaz comprim^s ; and the 
Societe d’Oxyg&ie et d’Acetyl&ne du Japan. 

A new company, the Society Fabrique de Produits 
Chimiques et Tannins, has recently been established 
at Mulhouse. 

The Soci(H6 le Ohlore Liquide, which has a works 
near Grenoble, has been acquired by the Society 
Anonyme Progil of Lyons. 

The Manufacture de Glaces et Produits Chimiques 
« de St. Gobain Chauny et Cirey has obtained control 
; of the Salines de Rosi&es Varangeville. 
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British Trade Exhibition in HolUtid 

An exhibition representing almost all branches 
of British industry was opened on January 10 in 
Amsterdam, the object being to encourage British 
trade in the Netherlands and to educate the Dutch 
public as to the value of British goods. Exhibits 
of Dutch export firms were also shown. According 
to The Times , about 100 British firms are represented 
at* the exhibition, which will remain open until 
February 10. 

The Fuel Situation in Belgium. 

Although various Belgian companies are engaged 
in the production of petroleum in Rumania, Poland 
and Russia, Belgium is obliged to import petroleum 
and its products, the amount imported during the 
first nine months of 1923 being 218,000 metric t. 
As a result Belgium will be forced either to produce 
a national fuel from its own resources or to obtain 
the control of new deposits, chiefly in Latin 
America. 

v Licences under the Dyestuffs (Import Regulation) Act 

The following statement relating to applications 
for licences under the Dyestuffs (Import Regulation) 
Act, 1920, made during December has been fur- 
nished to the Board of Trade by the Dyestuffs 
Advisory Licensing Committee. The total number 
of applications received during the month was 460, 
of which 367 were from merchants or importers. 
To these should be added 28 cases outstanding on 
December 1, making a total for the month of 488. 
These were dealt with as follows : — Granted, 381 (of 
which 351 wero dealt with within seven days of 
receipt) ; referred to British makers of similar 
products, 71 (of which 57 were dealt with within 
seven days of receipt) ; referred to Reparation 
supplies available, 19 (all dealt with within two 
days of receipt) ; outstanding on December 31, 
1923, 17. Of the total of 488 applications received, 
427, or 87 per cent., were dealt with within seven 
days of receipt. 

The Metallurgical Industry of Polish Upper Silesia 

The metallurgical industries of Poland have been 
consolidated by the separation of the country. The 
centre has moved from Warsaw to eastern Upper 
♦Silesia, whero the most important works lie, and the 
industry is now about twice as great as before the 
war. importation of machinery has decreased tre- 
mendously. The existing commercial and political 
uncertainty presents great difficulties. Labour 
troubles, cost of living, and events in the Ruhr have 
all helped to disturb the steady conditions of a short 
time ago, and decreased production has naturally 
followed. According to latest roports the mining 
industry intends to open new markets to ensure the 
prosperous working of the factories, and to come to 
some arrangement with regard to labour. At present, 
however, wages in the iron industry have increased 
so enormously,, and the price ,to which iron goods 
must rise will be so great, as * to favour Czecho- 
slovakian competition, as has already happened 
with coal. 
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EDITORIAL 

W E publish in this number a report of an im- example of others, and so -will the copper smelters 
portant judgment delivered on the 18 th ins t. and many others who treat large quantities of any 

by Mr. Justice Astbury in an action which natural products. The chemical industry is still iif 
was really, though not in name, brought by the its infancy, and those now living may see the time 
Castner-Kellner Alkali Co. against the Gas Light when any place where power is cheap will be a centre - 
and Coke Co. to restrain them from using in a par- for the manufacture of a variety of chemical com- 
ticular way some of their by-products. The point pounds. 

involved in this litigation is of great interest to the * * * 

community and deserves close attention. The We know far too little of the possibilities of the 
decision calls for no comment in these columns. It Empire. When seeking fact, far too often do we 
is of groat interest to notice how the gas companies meet with vague assertion, lacking a solid foundation, 
which originally made gas and coke, and hardly There is, perhaps, time to wait until our mineral 
any thing else, have gradually developed the chemistry resources are better known, but this is not so with 
of their other by-products. The same is true of agriculture. It is therefore most satisfactory that 
all other large chemical manufacturers. Messrs, the Imperial College of Tropical Agriculture has at 
Brunner Mond and Co. and the United Alkali Co. last been established in Trinidad, thus crowning the 
each found, on many occasions, that some by- efforts of the committee appointed in 1919 by Lord 
product could be used in some profitable manner Milner, then Secretary of State for the Colonies, 
which rendered the original process more economical. At that time, it was intended only to establish a 
The new chemical process involved probably yields West Indian agricultural college, but last year it was 
some further by-product, and when the business has decided, most wisely, that the College should serve 
grown to sufficient proportions some new develop- all the tropical dependencies of the Empire. The 
ment involving the manufacture of a fresh compound United States has long possessed similar institutions 
is commenced. Moreover, a manufacturer who has at Hawaii, Porto Rico, and the Dutch were not slow 
developed a large business likes to secure his raw in utilising science to assist in developing their 
materials, and this usually means the disposal of Colonial Empire. The reproach that the immense 
further impurities, chemical compounds oi a new tropical resources of the British Empire are neglected 
type, and so the business goes on growing continually can now, fortunately, no longer be maintained. As 
more self-contained, more complicated, more efficient, the new College becomes established and obtains 
more economical and more profitable. The very contact with the other tropical countries under the 
products of combustion, flue gases and so on contain British flag, results may be obtained that surpass 
heat, dust, carbonic acid and other gases, all too expectation. One can imagine the workers trained 
valuable to be thrown away. Many columns might at the College going forth, seeing the world with new 
be written about the tar products, an industry eyes, and grasping opportunities that before lay 
destined to attain yet greater proportions. Already unseen. Not only could the already bountiful crops 
the coke-oven firms are developing the various in tropical regions be greatly increased by even a 
products which their processes make; the iron and modicum, of applied science, but undoubtedly there 
steed makers have their o*vn by-products, and their are many plants that only await appreciation by the 
chemists are contintially seeking for fresh outlets for trained observer to become of economic importance, 
their energy and their products. The coal distillers, Food crops can be assumed to be well known, but 
the tar distillery the petroleum distillers, the makers there are textile-fibre plants, plants that might 
of power gas, the usm of furnaces of any type are serve as sources of drugs, chfeafloals, fuel alcohol, 
all actual- or potential chemical manufacturers ^ ^ whose names will at once occur 

*ome day^ih$£p^^ miW. ^ th^'^ ehemist. The chief sugar manufacturers in 
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Great Britain have established a model plant at the 
college, the Empire Cotton Corporation has sent four 
students to carry out research in plant breeding, 
and grants have been promised in this country and 
the West Indies. % It is true that the application of 
scientific methods will greatly increase the production 
of crops, but we hope that those in charge of the 
College mil maintain the wider vision , and send out 
trained men who will he quick to recognise new 
resources, which doubtless are not lacking in our 
wide-flung Empire. 

* * * 

The coming into power of the Socialist party is a 
calamity, and to-day we, and all other thinking 
people, are depressed beyond measure. Black as 
the outlook is, wo have been wondering, and are as 
yet unable to come to a definite opinion, whether the 
calamity is worse than the formation of any other 
government. We have ourselves met some of these 
wild, untamcable, ill-balanced Socialists, so that 
our opinion is not derived solely from the denuncia- 
tions of the Conservative and Liberal press. It is 
difficult to realise the havoc to our foreign prestige, 
to our industry and to our finances which such men 
as Ramsay Macdonald, Haldane, Shaw and Parmoor 
will cause. When a number of us were invited to 
Lord Parmoor s house last June to meet the delegates 
to the Union Internationale de la Chimie pure et 
appliquee, and found Lord Haldane there also, little 
did we suspect the truth. The Prime Minister’s 
house in Hampstead, which overlooks our modest 
garden, in which we arc accustomed to compose these 
trifling effusions, has long been a source of anxiety, 
and one morning some suspicious objects on our 
lawn convinced us that he had been entertaining 
some of bis foreign anarchist friends. Howover, 
they turned out only to be indiarubber balls. Mr. 

J. H. Thomas we have met and played bridge 
with ; he certainly waged war on our capital, and 
no doubt will now continue his depredations on a 
national scale. The most dreadful thought of all is 
that these Socialists are supported by so large a 
percentage of our ignorant proletariat, in fact, they 
not unfairly represent the great mass of the popula- 
tion. Some of .the younger members of the Cabinet, 
who were educated at our public schools, ought to 
have known better. We have one additional disap- 
pointment, that no place in the Ministry has yet 
been found for Mr. Baldwin’s son. It is a singular 
anomaly that in a democratic country a man like 
Mr. Henderson, who was ignominiously rejected by 
the ballot, should be allowed to take a place in the 
Cabinet. This is as scandalous as to entrust power 
to one who has inherited a title, a seat in the House of 
Lords, and the ownership of half a county, from some 
distant ancestor, who enriched himself by spoiling 
a monastery. The lack of principle of the Socialists 
may be judged, either from the ravings they have 
indulged in on countless pla'^rms, or from their 
own lives, which singularly enough have been, in 
some cases, comparatively blameless. In the circum- 
stances it is provable that the industries of the country 
will be so dislocated that the whole future is very 
uncertain. Nevertheless, we are already preparing 
matter for our next week’s journal. 


ARTISTS’ COLOUR 
By PERCY MAY, DJSc., FXC o. 

The recent appointment by the Royal Academyof 
a committee to investigate the qualities of artists’ 
materials makes this an opportune time for a short 
review of the subject. Statements are sometimes 
made that the pigments used by artists at the present 
time are inferior to those of antiquity in respect of 
permanence and brilliance, but the reverse is actually 
the case, although, like most misstatements, this 
one does contain a partial truth. The artist now 
has at his disposal a range of brilliant and permanent 
colours far superior to that available before the 
development of industrial chemistry during the last 
two centuries. On the other hand, there is a large' 
number of artificial colours, both inorganic and 
organic, which are unsatisfactory and fugitive, but 
these need not be used, and indeed their use is 
actively discouraged by the leading artist’s colour 
makers. Furthermore, chemistry now comes to the 
aid of the artist and supplements the lessons of 
experience in telling him which pigments to use and 
which to avoid. 

The qualities most desirable in an artist’s pigment 
are permanence, brilliance and purity of tone. The 
permanence of many pigments depends, of course, 
on the conditions. Some are quite permanent 
except when exposed to bright sunlight, others are 
sensitive to acids, others to alkalis, and others to 
hydrogen sulphide. Some are suitable for oil paint- 
ing, but not for fresco or for water-colour, whilst 
others are practically permanent under all conditions. 
The term brilliance ” needs no explanation. The 
phrase “ purity of tone ” is used to denote that the 
light reflected from the pigment is as nearly mono- 
chromatic as possible, so that for example a pure blue 
is one that reflects but little green or violet with the 
blue. This is important in mixing colours, and it is 
obvious, for instance, that for use in a green, a pure 
blue, or one with a green tone, should be taken 
rather than one containing violet or purple. In the 
latter case the resultant green would have a greyer 
tone. 

Many pigments which can be considered safe and 
permanent when used alone are dangerous when 
mixed with others, and it is desirable for the artist 
to use a limited palette, and to obtain as many shades 
as desired by mixing a few well-chosen and reliable 
pigments. Theoretically, any shade could be ob- 
tained by suitably proportioned mixtures of the 
three primary* colours, but as no pigments are 
spectrally pure, more are required in practice. A 
mixture of many pigments, if these are not of great 
brilliance and purity, is bound to be rather dull and 
grey or muddy in tone. 


* Although the primary additive colours are red, green, 
and blue -violet, which together can produce white light, the 
colours of pigments are subtractive* and the primary colours 
from the artist’s point of view are red, yello^ aud blue, 
which cannot be produced by mixing other pigments, ahd 
which when mixed together deeply enough produce bliok.' 



The various pigments uSed irl ^tfefs colours inay Wtatp or nine oxide is the favourite 'wfaHe for usein 
be clashed' T $•>''•; $*> water or tempera colours, and is also largely used in 

(1) Earth Colours, comprising the naturally occur- oils. It is often known as Chinese White* ^ 

ring inorganic pigments such as oxides of iron, Lithopone (zinc sulphide and barium sulphate) is 
and clays coloured by oxides of iron and sometimes used as an artist’s colour, butthenewer 
manganese, and also natural ultramarine and whites such as titanium dioxide and antimony oxide 
vermilion. have not yet found any extensive use in this field. 

(2) Artificial Mineral Colours such as lead chromate, Blanc Fixe (barium sulphate) is sometimes used in 
cadmium sulphide, cobalt blue, artificial ultra- admixture with other pigments. 

marine, etc, Yellows . — Aureolin or Cobalt Yellow is the familiar 

(3) Organic Dyestuffs and Lakes derived from these, potassium or double sodium and potassium cobalti- 

such as indigo, carmine, alizarine lake, etc. nitrite of analytical chemistry. It is a bright yellow 

of slight greenish tinge, and of good permanence. 

Earth Colours Chrome Yellow is neutral lead chromate, and is of a 

The most important members of the group of earth flne bri 8 ht yellow colour. It is fairly safe and 
colours are the Oohres, Umbers, and Siennas. These permanent, except for its sensitiveness to sulphuretted 
are reliable and permanent, but unfortunately hydrogen. Orange chrome and chrome red are bffifle 
hardly any of them are brilliant primary colours. chromates. 

Nevertheless many of them, such as Burnt Sienna, Lemon Yellow is barium chromate. It is per- 
are very beautiful in tone. manent, but of a pale colour. Strontium chromate 

Yellow Ochre is essentially a clay containing ferric has Been used as a deep lemon yellow, but its appreci- 
hydroxide, to the presence of which it owes its yellow a ^ e solubility in water renders it an unsatisfactory 
colour. On calcining, it loses water, giving a Red pigment, especially in water colour. 

Ochre often known as Light Red. Raw Sienna is Cadmium Yellow is cadmium sulphide and vanes 
similar to Yellow Ochre, but contains a larger propor- in colour from bright golden yellow to deep orange, 
tion of iron with small quantities of manganese and according to its method of preparation. A great 
less silica, and is of a warmer and browner colour, deal of interesting research has been carried out on 
By loss of water on calcining it gives Burnt Sienna, this pigment by Eibncr (Malmatermlienkuride) and 
a 1 beautiful reddish-brown pigment. Raw Umber others, and it has been generally stated that the pale 
contains a very much larger proportion of manganese shades of Cadmium Yellow are not permanent, 
dioxide, and is of a light brown colour. On dehydra- These usually contained a largo number of other 
tion it gives Burnt Umber, a pigment of darker and substances besides cadmium sulphide, owing to the 
warmer colour, but the change is less marked than difficulty of obtaining a bright yellow consisting of 
in the Ochres and Siennas. pure cadmium sulphide. Modem manufacturers in 

Indian Red is a natural haematite of a purplish this country appear to have solved this difficulty, 
red colour, containing about 95 per cent, of ferric an d bright light yellow specimens of reasonably pure 
oxide. It is very durable. Venetian Red is a cadmium sulphide are now on the market, and 
brighter natural red haematite, and certain hydrated appear to be permanent, but time alone can show if 
varieties from Tuscany and the Banat (Yugoslavia) this is the case. The middle and deep shades ot 
are also very bright red. Venetian Red is also cadmium yellow are permanent, 
obtained artificially by heating ferrous sulphate. — Vermilion or mercury sulphide is a pigment 

Terre Verte is another natural earth colour, containing of remarkably fine colour, ranging from scarlet to 

iron and silica, and chemically is of the nature of a crimson. It is obtained by a variety of methods 
hydrated hornblende. It is a good, fairly bright green from mercury and sulphur, and also from the mineral, 
colour. All the pigments mentioned above are cinnabar. When carefully prepared and purified it 
reliable and permanent. The same cannot bo said seems to be quite permanent, and many fine specimens 
of earth colours containing organic matter, such as of vermilion are to be found on mediaeval paintings. 
Cassel Earth (Vandyke Brown) or Bitumen, as these If used in water-colour paintings it is aptto lose its 
are not very trustworthy. Some varieties of Vandyke brilliant red colour on exposure to bright light, being 
Brown are practically calcined ochres or other ferru- partially changed into the black variety of mercury 
ginous earths, and are satisfactory, but usually the sulphide. This change is said to take place more 
name denotes bituminous material such as Cassel readily with the more orange and scarlet shades than 
Barth, and this cannot be considered permanent, with the more crimson ones, the particles being smaller 
Natural cinnabar and lapis lazuli are not much used, hi the case of the former varieties, 
having been largely superseded by artificial ver- Venetian Red has already been mentioned, 
milion and ultramarine respectively. Bed Lead (Minium, Pb s 0 4 ) was used in ancient 

and mediaeval times on account of its fine orange-red 
Artificial Mineral Colours colour, but it is a very unsatisfactory pigment, being 

— Whit© Lead or basic lead carbonate is liable to attack by sulphuretted hydrogen and also 

much used as an artist’s colour, usually under th^^Wfeble to react with other pigments, 

names of Flake White or Blano d’Argent. It SBf Blues .—Ultramarine . Artificial ultramarine was 

not a good pigment for water colour or tempera first prepared in 1828 by Guimet and by Gmelin. 
painting, on aocount of its sensitiveness to sulphur- It is manufactured by roasting together kaolin or 
cited hydrogen, but in oil paintings the oil and other clay with silica, sodium sulphate, sodium 
varnish protect it to : a large extent from this. Zinc carbonate, sulphur and a reducing agent, such as 
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charcoal The choice of raw materials and conditions 
of heating may be greatly varied, and different shades 
of ultramarine obtained. When carefully prepared 
and purified it is practically identical with the 
natural ultramarine obtained by a laborious process 
of levigation, etc., from lapis lazuli. The latter was 
characterised by Cennino Cennini in the early fifteenth 
century as the most beautiful of all pigments, and 
the same may be said of the splendid colour of arti- 
ficial ultramarine. Both are fairly permanent, except 
that they are decomposed and decolorised by acids 
with evolution of sulphuretted hydrogen. Natural 
ultramarine is said to be less sensitive to weak acids 
such as alum solution than the artificial variety. 
Inferior specimens of the latter are sometimes met 
with which are by no means stable to air and moisture, 
even without traces of acid, and are indeed sensitive 
to alkali as well. 

Cobalt Blue. This beautiful blue was discovered 
by Leithner in 1795, and is obtained by strongly 
heating a mixture of the oxides, carbonates, nitrates 
or sulphates of cobalt and aluminium . V arious shades 
can be obtained according to the method used. 
Though not quite so brilliant as ultramarine, it has 
the advantage of being quite stable to weak acids, 
and of being one of the safest and most permanent of 
pigments. 

Prussian Bluo. This pigment is so well known to 
chemists that little need be said of its properties, 
but it should be noted that only the insoluble variety 
practically free from potassium or sodium should be 
used. It is not altogether permanent and has the 
drawback of being very sensitive to alkali, so that it 
cannot be used in fresco or in alkaline media. In 
colouring power it is one of the most intense pigments 
known. Antwerp Blue is a lighter blue, consisting 
of Prussian Blue mixed with white zinc or aluminium 
compounds. 

Greens . — Emerald Green or Sehweinfurt Green is 
copper aceto-arsenite, and is obtained by boiling a 
solution of copper acetate in acetic acid with aqueous 
arsenious acid. It is of a fine deep bright green 
colour, but is extremely poisonous and not very 
permanent. In spite of these drawbacks it is some- 
times used when brilliance rather than permanence 
is desired, such as in poster designing. ScheeleV 
Green is copper arsenite, and is also poisonous and less 
brilliant in colour than Emerald Green. Chromium 
Oxide Green is obtained by the precipitation with 
alkalis of chromium salts obtained by tho reduction 
of dichromate. It is a good safe permanent green. A 
more beautiful variety of chromium oxide is that 
known as Viridian. It is obtained by heating 
dichromate with boric acid. The reaction is roughly 
represented by the equations : — 

K*Cr 2 0 7 + 1 6 H 3 BO 3 =-Cr 2 ( B 4 0 7 ) s + 24H 2 0-| 30 
Cr 2 (B 4 O 7 ) 3 +20H 2 O-Cr 2 O(OH) 4 -f-12H 3 BO 3 , 
but the chromium oxide exists in different degrees of 


Cobalt Green is obtained by hmthx 
oxides , carbonates, nitr&te&y or 8Uiph£t6& Of cobalt 
and zinc. It is a good safe and permanent green,* 
and can be obtained in a wide range of shades by r 
varying the conditions of preparation. Bluer shades 
are obtained by the presence of a certain amotmt 
of aluminium. - 

Organic Dyestuffs and Lakes derived 

FROM THEM * ; 

The pigments in this group include various natural 
colours, both animal and vegetable in origin,, and 
certain decomposition products thereof, and also the 
large group of synthetic coal-tar dyestuffs. Dyes 
themselves if insoluble in water and oil can be used 
as pigments, but the soluble dyes need to be con- 
verted into lakes when they are to be so used. A 
lake is an insoluble compound, usually colourless, 
dyed with a particular dyestuff to the desired colour. 
The former compound is called the base of the lake, 
and in many cases chemical combination takes place 
between the dye and the base in addition to adsorp- 
tion of the dye, and therefore the colour of the lake 
often differs widely from that of the original dyestuff 
used . Alumina is the compound most frequently used 
as a base for lakes, but many other compounds are 
so employed, and occasionally a lake is “ struck ” 
on a base of the same colour, for example a green 
dye on chromium oxide. 

Yellows . — Gamboge is a mixture of gum and resin 
obtained from different species of the tropical plant 
Garcinia. It is a good bright yellow, and is not very 
permanent as a water colour, and even as an oil colour 
it is not above suspicion. It has largely been re- 
placed by Aureolin and various coal-tar lakes, and 
insoluble dyes such as Pigment Yellow. A curious 
pigment of animal origin, once a good deal used, was 
Indian Yellow, the magnesium salt of euxanthic acid, 
MgC 19 H 16 0 n ,5H 2 0. It was obtained from the urine 
of cows fed on mango leaves, but its production was 
prohibited by the Indian Government, as the diet of 
mango leaves was, unfortunately, poisonous for the 
cows. It was a favourite pigment on account of its 
fine yellow colour. 

Reds . — With the exception of vermilion all the 
brilliant reds belong to this group. One of the most 
beautiful reds is Carmine, which is the purest form 
of the dye derived from the cochineal insect, but the 
colour is unfortunately so fugitive that it should 
never be used as an artist’s pigment, and the same 
objection applies to all the various crimson and other 
lakes obtained from cochineal . The beautiful crimson 
lake derived from madder is, however, far more 
permanent, and must be included amongst the most 
satisfactory red pigments known. At the present 
time it is made generally from coal-tar alizarin or 
purpurin rather than from madder root, but never- 
theless is usually called madder lake, . Fine crimson 


hydration and usually contains boric acid in a form,**, shades are obtained with alizarin and alumina. 
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which cannot be completely removed by washing. 
The product is a beautiful translucent bluish shade 
of green, and is quite safe and permanent. The 
term “ Chrome Green ” is also used to denote a 
mixture of lead chromate^and Prussian Blue, but 
this cannot be recommendecPas an artist’s pigment. 


and redder shades of crimson can be obtained with 
purpurin. By using other bases, a large number of 
very different shades, from red to violet and brown, 
can be obtained. W ithin recent years very satisfac- 
tory pigments of more scarlet and; orangq- shades of 
red have been obtained by the - 1 ^ 
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from ooal-tS£ dyes tuff S' such as 

Lithol Rod arid ^ to 

be very stable -and permanent, and will probably 
find mors and more favour as tbeir valuable proper- 
ties become better known. 

Browns. — Bistre is a preparation from the tarry 
soot of beech or other woods, and was formerly much 
used as a bfown water colour, but it is very fugitive, 
and it is but little used at the present day. Bitumen 
and asphalte are aiso rather fugitive. 

Mummy was used as a brown pigment from the 
sixteenth century (or before) until recent times, and 
was obtained, by heating the ground-up remains of 
Egyptian mummies, but it has nothing to recommend 
it to modern, artists* Sepia is the dried colouring 
matter of the ink sacs of various species of cuttle-fish. 
As a good dark brown it is largely used in water colour, 
but it is not absolutely permanent when exposed to 
daylight. 

Blacks. — All the black pigments used are varieties 
of carbon, the most important being bone black, 
charcoal black, and lamp black. 

Blues. — Indigo has long been used as a pigment, 
but it is extremely fugitive, and should not be used. 

Greens. — Naphthol green and other lakes are used 
as pigments and appear to be fairly permanent. 

Violets. — The brilliant violet coal-tar lakes are not 
very permanent, and the permanent violet lakes 
from the modern vat colours are hardly brilliant 
enough for artist’s colour Work. 

Having now enumerated the chief artist’s colours 
in use at the present time, it is of interest to compare 
thorn with those of ancient and mediaeval times. 
Ad miration has often been expressed for the beauty and 
permanence of the ancient Egyptian colours, but this 
admiration should be tempered by two considerations, 
firstly, the paintings have been preserved under 
ideal conditions, namely in a dry and pure atmo- 
sphere and in darkness. Bright daylight and moist, 
impure air are the greatest enemies of most pigments. 
Secondly, although Egyptian painting was decorative 
find beautiful, no reproduction of the more subtle of 
the actual shades and colours of nature appears to 
have been attempted, and therefore the limitation of 
pigments used is not so apparent as it might otherwise 
be. Most of the earth colours were probably known 
to the Egyptians, yellow and red ochres certainly, 
and the bright blue used by them was of the nature 
of a glass coloured by copper, which would be unsuit- 
able for oil painting, and far inferior to a modern blue 
such as cobalt. In classical times, practically all the 
well-known earth 'colours were in use, and also 
Orpimcnt (arsenic sulphide), Azurite (basic copper 
carbonate), Verdigris (basio copper acetate) and White 
head. The copper colours certainly cannot be 
considered as satisfactory as the blues and greens 
now in use. Our knowledge of the mediaeval colours 
and media is largely due to the very interesting 
writings of Cennino Cennini (about a.d. 1437). 
Amongst the colours mentioned by him are Yellow 
Ochre, Naples Yellow (either lead antimoniate or a 
ycry bright variety of yellow ochre), Orpiment, 
Healgar, Saffron, Cinnabar* Minium, the various 
natural iron Ulframaripe^ 

icrre Verte, 5 Be omits " 


madder, although madder lake was. probably known 
befcireliis timej but he refers to Dragon's Blood take 
arid warns his readers against if? o 

From this brief review it is obvious that the 
modem artist has at his disposal many valuable 
pigments unknown to his forerunners. Modem 
scientific .methods have also been of great value ill 
showing which pigments to avoid. Many compare* 
tively recent paintings of the eighteenth and nine- 
teenth centuries have lost much of their artistic 
beauty on account of the fading of fugitive pigments. 
In this way cool greys have become too warm in tone 
through the fading of indigo, and greens have become 
bluer oy the fading of fugitive yellows of vegetable 
origin. With the large range of brilliant and perman- 
ent colours placed at his disposal by modern chemis- 
try, the artist should have now no difficulty in 
avoiding such disasters. 

THE DEWAR MEMORIAL LECTURE 

On Friday evening, the 18th inst., Prof. H. E. 
Armstrong, F.R.S., delivered a lecture at the Royal 
Institution on “ The Scientific Work of the late 
Sir James Dewar.” It is well-known to many of 
our readers that these Friday evening lectures have 
a character of their own ; they are a relic of by-gone 
days, and carry on a tradition of great value and some 
historic interest. The lectures are delivered by men 
who are distinguished in some vocation ; they are 
not exclusively scientific, for music, literature and 
other subjects are included in the topics, and they 
are delivered to an audience which makes these 
lectures a more or less regular feature of life and 
includes some men or women who are deep students, 
but many who have merely a general interest in all 
intellectual studies, provided they can be pursued 
without undue strain. The members of the Royal 
Institution and their friends belong, or are supposed 
to belong, to that social circle which can afford a 
few guineas per annum for such a purpose and is 
willing to listen quietly, and take an intelligent 
interest in many departments of culture, and prefers 
to carry out its studies in evening dress and at a 
respectable interval after dinner. We cannot give 
a detailed account of the lecture, the report or it 
will appear later in the Proceedings of the Royal 
Institution, but some slight notice of the occasion 
will interest the readers of this Journal. 

A lecture describing the work of Sir James Dewar, 
who was for about five and forty years the Fullerian 
Professor of Chemistry at the Royal Institution, 
and delivered to the members of that Society, in 
their own memorable lecture hall, is partly a society 
function and partly an event of considerable scien- 
tific importance, and Prof. Armstrong treated it as 
such in due proportions. He did not attempt to 
describe in scientific terms the various discoveries 
made by Dewar, but he gave a few details of his 
life, his early studies and friends, and then made a 
skilful and sympathetic analysis of a man for whom 
both lecturer and audience had deep affection and 
respect. To his audience DetfW was their own 
JBwerian ^ho had made many of his 

brilliant $1 Sbovericein their own laboratoi^, who had 
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been hospitable and friendly, to them on many a 
Friday evening after the conclusion of the discourse, 
and had displayed and explained to them the works 
of art he had collected and preserved with great 
care. Prof. Armstrong, in the brief space at his 
disposal, attempted, with considerable success, to 
explain the nature and characteristics of a great man, 
a far-seeing and deep-thinking man of science, an 
artist, a skilled experimenter with many years of 
practice as a lecturer to young and oid, a keen 
searcher for the truth and the explanation of hitherto 
misunderstood facts, a resolute, high-minded, stiff 
opinioned and combative man, perhaps intolerant or 
even quarrelsome at times, but devoting himself for 
fifty or sixty years, with consummate skill and a 
fearless desire for truth, to the increase of human 
knowledge. Some allusions, rather than explana- 
tions, were made to the work of Dewar on the study 
of gases at low temperatures, on liquid air and liquid 
hydrogen, on the Dewar flasks, on specific heat, on 
spectroscopy, on soap bubbles and other liquid 
films, and on the absorption of gases by charcoal, which 
the lecturer urges is not carbon but a hydrocarbon. 
One or two phrases about University life and educa- 
tion reminded us that the lecturer is occasionally able 
to overcome that timidity of expressing an opinion 
which hampers so many of us, but Prof. Armstrong 
in the main kept very closely to his theme, an account 
of Dewar as a man, complex and exceptional in many 
ways, but capable of attaining to a lofty position 
among thinkers, artists and experimenters. 'A few 
striking experiments, among many such with which 
Dewar had in days gone by delighted his audience, 
were shown and briefly explained. 

A lecturo such as this sets one thinking, not only 
about Dewar and about Armstrong, but also about 
the Royal Institution, It. is a singular institution, 
combining with undoubted success some very different 
ideas. It w<os founded about the year 1800 by 
Count Rumford, and established by a charter of 
King George the Third ; it was financially assisted 
by various people, including such men as Dr. Mond, 
a real man of science, and Fuller, who found the 
premises in Albemarle Street a quiet spot where he 
could have a pleasant nap. It is noteworthy as a 
place where well-dressed men and women — how few 
there are now — will listen to lectures on boron, 
Bach or Bagdad, and send their offspring in the 
Christmas holidays to pick up the latest ideas on 
proton, electrons or wireless photography, and yet 
a place where discoveries of really prime importance 
are made. The work of such men, it is superfluous to 
call them great, as Davy, Faraday and Dewar was 
done at the Royal Institution. The sciences of 
chemistry and electricity have been notably advanced 
by the Royal Institution, and the latest man to take 
up residence there and continue the tradition is a 
worthy successor, Sir William Bragg. Other men 
have held professorships at Albemarle Street, Tyn- 
dall, Rayleigh, Thomson, Rutherford, Olding, Glad- 
stone and some others, but if it were only the work 
of Davy, Faraday and, Dewar which was to its credit, 
what a record to be proud of belongs to the Royal 
Institution 1 We noticed among the audience last 
Friday th#^ President of the Society of Chemical 


Industry and the President of the Ihrititute of 
Chemistry, Mr. Wooleock, Dr. Dyer, Prof. Bone/ and 
some others well-known in chemical circles. But' 
although wc went to the lecture in comfort, heard it 
with pleasure, and returned home in luxury, we 
have since been haunted by the feeling that per- 
haps inadequate recognition is afforded to the 
Royal Institution as a focus of chemistry and that 
portion of science common to both chemistry and 
physics. Sir William Bragg will continue the work 
of Davy, Faraday and Dewar, and the Patron of the 
Institution, His Majesty the King, will not be dis- 
turbed by the thought that the President, the Duke 
of Northumberland, is somewhat cold towards Mr. 
Ramsay Macdonald, a son-in-law of a former professor 
of the R.I., Dr. J. H. Gladstone. But what are the 
chemists doing to encourage the laboratories where 
sodium and potassium were first made ; where ions 
were christened and liquid air was ladled about in 
pints instead of in drops of dew % We sometimes 
wish we were of that select body of chemists, but, 
alas, we have merely the love of tradition and 
history which they often lack, and we lack that 
knowledge of the subject which they possess. It 
should be a source of pride for a chemist to be a 
member ; the traditions of the Royal Institution are 
noble and inspiring, and Albemarle Street might, if 
pains be taken, be a valuable link between the 
academic chemist and that public which the chemist 
thinks he is trying to persuade to appreciate chemistry. 

Chemists are not really desirous of letting the 
public know the service which chemistry renders to 
the nation ; they merely repeat to each other at 
suitable intervals how valuable chemistry is, and how 
little the public appreciates the fact. Time was 
when chemists wrote simple books which the average 
person could understand ; they no longer do so ; 
time was when the British Association w r as a powerful 
medium for disseminating chemical discoveries among 
a wide body of people ; so far as chemistry is con- 
cerned it is now mainly a medium for disseminating 
information to professors, lecturers and honours 
students ; the Royal Institution remains one of the 
very few places where modem scientific work is 
explained to an audience which is semi-scientific, 
dwelling on that : “ Strip of herbage strown, that, 
just divides the desert from the sown.” Of all 
the sciences chemistry is singularly fitted to interest 
a large number of people ; at the moment chemists 
prefer to write and to lecture to other chemists. Why 
they prefer to do this is another question. 


ETHYLENE DICHLORIDE AS AN ANESTHETIC 

Very successful tests of ethylene dichloride as an 
anaesthetic have been made at the George Washington 
Hospital, Washington, D.C. Ethylene dichloride is 
well known to be a good anaesthetic, but difficulties 
of transporting and handling the gas have prevented 
its use. It has the advantage that it is much less 
inflammable than ether, and is superior to chloroform 
in that it produces no deleterious heart, depression, 
and the after effects are much more favourablc' — 
(Chem. and Met. Eng ., Nov. 26,. 1923.) v ;<• 
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GEBER [JABIR IBN HAYYAN] 

Additional light on the Oebor problem is furnished 
by Prof. J; Ruska, in an article in the current volume 
(XV) of Sudhoff’s Archiv fur Oesch. d. Medizin 
(Decomber, 1923), under the title, “ On the list of 
Jabir ibn Hayyan’s writings, and on the spuriousness 
of some tracts assigned to him.” Prof. Ruska 
discusses the names of the books ascribed to Jabir 
in the Kitob al FihrisL and the genuineness of the 
“ Little Book of Mercy ” and “ The Book of Royalty,” 
texts of which were printed by Berthelot in Vol. Ill 
of La Chimie au Moyen Age (Paris, 1893). Ruska ’s 
article was written in ignorance of Holmyard’s 
exhaustive bibliography of Jabir’s works published 
in the Proc . Boy. Soc. Med. last October (Vol. XVI, 
pp. 46-57), and the similarity of the conclusions 
icached is therefore the more noteworthy. Both 
authors agree that the reputation of Jabir as the 
founder of chemistry in Islam is thoroughly substanti- 
ated, and both place his life in the second half of the 
eighth century a.d. 'The connexion of Jabir with 
the Barmekides is admitted by both, though Ruska 
had not as much evidence at his disposal as had 
Holmyard, and therefore is not so positive on this 
point . Ruska, again, notes many of the errors made 
by Berthelot, to which Holmyard had previously 
drawn attention. 

He then proceeds to discuss the Little Book of 
Mercy and the Book of Royalty, and gives cogent 
reasons for believing the first to be certainly spurious, 
and the second probably so : he hopes, however, 
to treat the matter more fully later on. Ho concludes 
by saying that, by a critical examination of the 
works in Arabic which are ascribed to Jabir, and by 
establishment of the fact that some of them aro 
indubitably spurious, the Geber problem will appear 
i?i a new light : “ those Latin works which pass 
under the na me is, Jabir, appear to 

he a continuation if ® ffi'oSjjfe of falsification under 
the great name which was already active among the 
Muslims themselves. ” But that the content of the 
Batin works ascribed to Geber is derived from pre- 
existing Arabic works on chemistry, he says, is 
‘'allgomcin bekannt.” Moreover, it is impossible 
to believe that the clear advance in meilbods which 
they show is the product of the 13th and 14th cen- 
turies merely, and that Christian alchemists alone 
are to be thanked for it. Thus we may take Bert he - 
lot s main contention about Geber’s Latin works to 
have been completely disproved. At the present 
moment the state 01 the Geber problem is this : 
(l) Geber is Jabir ibn Hayyan, the great Muslim 
rdiemist of the eighth century, who lived under the 
haliph Harun al Rashid, and was an intimate of the 
Barmekides ; (2) the Latin works ascribed to Geber 
m *y, or may not, have been written by^diim, the 
widenco is conflicting ; (3) in any evenf^nowever, 
whether the works ate authentic or not, they represent 
for the most part the State of A rabic chemistry at the 
time they were Written, both in content and in method, 
these facts, which appear to be incontrovertible, 
^present a distinct advance in our knowledge of the 
-icvelopment of chemistry, and will, it is to be hoped, 
"move from our histories the errors made by Ber- 
aielot, and repeatod eve^ ainoe. r ' • ■ • " • : >a 


FORTHCOMING EVENTS 

Jan. 28. Society of Chemical Industry, Yorkshire 
Section, Queen’s Hotel, Leeds, at 7.15 p.m. 
“ Proteins as Chemical Compounds,” by W. R. 
Atkin and G. W. Douglas. 

Jan, 28. Royal Society of Arts, John Street, Adel phi, 
W.C. 2, at 8 p.m. (Cantor Lecture). “Colloid 
Chemistry,” Lecture 2., by E. K. Rideal, 
M.B.E. 

Jan. 29. Society of Dyers and Colourists, London 
Section , Dyers’ Hall, Dowgate Hill, E.C. 3, at 
7 p.m. “ The Effect of the Action of Micro- 
organisms on Fibres and Fabrics,” by A. C. 
Thaysen, Ph.D. 

Jan. 30. Royal Society of Arts, John Street, Adelphi, 
W.C. 2, at 8 p.m. “ The History, Development 
and Commercial Uses of Fused Silica,” by Sir 

R. Surtees Paget, Bt. 

Jan. 31. Society of Chemical Industry, 'Birmingham 
and Midland Section , the University Buildings, 
Edmund Street, at 7.15 p.m. “ Some Special 
Problems in Volumetric Analysis,” by H. T. 
Tizard, M.A. 

Jan. 31. Institution of Electrical Engineers, Savoy 
Place, Victoria Embankment, W.C, 2, at 6 p.m. 
“ Some Researches on the Safe Use of Electri- 
city in Coal Mines,” bv Prof. W. M. Thornton, 
O.B.E. 

Feb. 1. Institution of Mechanical Engineers, The 
Philosophical Hall, Park Row, Leeds, at 7.30 
p.m. “ Modern Developments with respect to 
X-Ray Examination ot' Materials,” by J. F. 
Driver. 

Feb. 1. Society of Chemical Industry, Manchester 
Section, Textile Institute, 16, St. Mary’s 
Parsonage, Manchester, at 7 p.m. “ Remini- 
scences of Dr. Caro,” by Dr. E. F. Ehrhardt. 
Feb. 4. Society of Chemical Industry, London Sec- 
tion, the Rooms of the Chemical Society, Bur- 
lington House, Piccadilly, W. 1, at 8 p.m. 
“ The Manufacture of Potash and other Salt# 
from Leucite,” by Prof. J. W. Hincliley. 
Dinner for members to bo held beforehand at 
The Chemical Industry Club, Whitehall Court,. 

S. W. 1. 

Feb. 4. Birmingham University Chemical Society* 
Chemical Lecture Theatro, Edgbaston, Birming- 
ham, at 5.30 p.m. “ Glass and its Chemical 
Nature,” by D. G. Skinner. 

Feb. 4. Institution of Rubber Industry, The Kelvin 
Room of tbe Engineers’ Club, Coventry Street, 
W., at 8 p.m. “ The Use of Rubber Latex in 
the Manufacture of Boards, Leather and 
Linoleum Substitutes, and as to the Vulcanisa- 
tion ,of these Products,” by F. Kaye. 

Feb. 4. Institution of Electrical Enginerus, Savoy 
Place, W.C. 2, at 7 p.m. Discussion on 
“ Storage Battery Troubles,” opened by F. W. 
Crawter. 

Feb. 4. Royal Society of Arts, John Street, Adelphi,. 

W.C. 2, at 8 p.m. “Colloid Chemistry ” 
(Cantor Lecture), by K. K. RideaL 

Feb. 4. Society or Engineers, ' Apartments of the Geo- 
logical Society, Burlington House; W. 1, at 
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Feb. 5. Society of CHBimcAX* Industry, Edinburgh and 
East of Scotland Section, Annual Dinner with 
the Edinburgh and Bast of Scotland Section of 
the Institute of Chemistry. 

Feb. 5. Society of Chemical Industry, Birmingham 
and Midland Section, University Buildings, 
Edmund Street, Birmingham, at 7.15 p.m. 
“ Some Studies in the Kinetics of Oil Hydro- 
genation,” by E. J. Lush, M. A. 

Feb. 5. Hull Chemical and Engineering Society, Hull 
Photographic Society’s Rooms, Grey Street, 
Park Street, Hull, at 7.45 p.m. “ Kinemato- 
graph Exhibition of Living Micro-Organisms,” 
with Explanations by A. R. Tankard. 

Feb. 6. Society of Public Analysts. Annual General 
Meeting, Chemical Society’s Rooms, Burlington 
House, W., at 8 p.m. “ Osmium Tetroxide as 
a Reagent for the Estimation of Tannins and 
their Derivatives,” by C. A. Mitchell; “ The 
Composition and Examination of Beef and Malt 
Wine,” by Q. D. Elsdon, B.Sc. ; “ An Apparatus 
will bo demonstrated for Fat Extraction and 
Solvent Recovery,” by S. A. de Lacy. Informal 
Dinner at 6.30 p.m. will be held at St. James’s 
Restaurant, 178, Piocadilly, W. 1. 

Feb. 7. Society of Chemical Industry, Bristol Section, 
The Chemical Department, The University, 
Bristol, at 7.30 p.m. Meeting held under the 
scheme of co-operation with the Chemical 
Society. “ Current Chemical Research at 
Bristol University,” by Profs. F. Francis and 
J. W. McBain. 

Feb. 8. Society of Chemical Industry, Cardiff Section , 
Technical College, Cathays Park, Cardiff, at 
7.30 p.m. “ Discussion on the Action of Acids 
on Motals,” to be opened by H. W. Webb. 

Feb. 8. Institution of Mechanical Engineers, Storey’s 
Gate, Westminster, S.W. 1, at 6 p.m. “ Repair 
and Upkeep of Pneumatic Tools,” by R. W. 
Wilson. 

Feb. 11. Institute of Metals, Scottish Section , Institu- 
tion of Engineers and Shipbuilders in Scotland, 
30, Elmbank Crescent, Glasgow, at 7.30 p.m. 

“ The Properties of some Non-Ferrous Alloys.” 

Feb. 11. Royal Scottish Society of Arts, The Music 
Hall, 54, George Street, Edinburgh, at 8 p.m. 

“ The Thermionic Valve and its Application to 
Broadcasting,” by Capfc. P. P. Eckersley. Also 
on Feb. 18. 


Feb. 11. The Ceramic Society, Central School of f3ci$nce 
and Technology, Stoke-on-Trent, at 
“ Manufacture of Pottery — Twenty YeRja^ago 
and more — Present Day Manufacture,.^^T^ohn 

Feb. 12. Institute of Metals, Birmingham, Local 
Section, Chamber of Commerce, New Street, 
Birmingham, at 7 p.m. “ Waste Products and 
Losses in the Non-Ferrous Metal Industry.” 


Feb. 12. Society of Chemical Industry, Edinburgh and 
East of Scotland Section, Hall of the Phanna- 
.ceutical Society, 36, York Place, Edinburgh, at 
• /.f , 7.30 p.m. “ Viscosity of Rubber,” by J. A. 

. '^.Watson. ^ 

Feb 12* Royal Photographic Society of Great Britain, 
35, Russell Square, W.C. 1, at 7 p.m. Djecus- 
skm on ” The Place of Research in Industry.” . 


SOCIETY 0#; 


MFFTIMn DF COUNCIL 




The monthly meeting of Con noil was held; or 
January 11, 1924, the President (Dr. E. F. Atm- 
strong, F.R.S.) in the chair. 

The President reported the death of Dr. Frank 
Clowes, who was President of the Society in 1897-98, 
and it was agreed to send a letter of sympathy tc 
his widow. 

It was resolved that a member who has not paid 
his subscription for 1920, 1921, 1922, or 1923, shall 
be allowed to rejoin the Society at any time before 
the end of 1924 without paying any arrears of sub- 

a lions for the four above-mentioned years, or a 
er entrance fee, but solely on payment of the 
subscription for 1924. 

Reports of various Committees of the Council 
were submitted, and 34 new members were elected: — 
Home, 25 ; Overseas, 9. 

The Secretary reported that on December 31, 1923, 
372 members had not paid their subscriptions for 
that year, and that the total number of members 
on the books at the date mentioned was 5019. 


The following Resolution was unanimously ap- 
proved : — 

“ That the best thanks of the Society be con- 
veyed to the Publications Committee for the most 
satisfactory manner in which they have voluntarily 
discharged the duties of the supervision and 
preparation of the Journal since its inception, 
thereby enabling the Society to fulfil one of its 
prime functions in a manner which has redounded 
to the credit of all concerned. In comiexion with 
their thanks the Council would like to mention 
particularly the following members of the Com- 
mittee who have served on it for upwards of ten 
years, viz. : Messrs. J. L. Baker, W. J. A. Butter- 
field, C. F. Cross, H. Hemingway, W. R. Hodgkin- 
son, E. Grant Hooper, J. Huebner, C. A. Keane, 
A. R. Ling, W. Macnab, H. R. Procter, W. F. Reid, 
and L. T. Thome,” 

and a copy of it was ordered to be sent to each of the 
gentlemen mentioned. 

A repoit was submitted from the Chemical Engin- 
eering Group on the arrangements for organising the 
Chemical and Physical Section, and the Gas and Fuel 
. Seotion of the World Power Conference. 

It was intimated that the Forty-third Annual 
General Meeting of the Society would be held at 
Liverpool on the morning of Wednesday, July 9, 1924. 

The President intimated that the Annual Meeting 
of the American Chemical Society will be held hi 
Washington, D.C., in April, and he expressed the 
hope thl|h some members of the Society would he 
willing to attend as delegates. 

It was reported that the Bureau of Chemical 
Abstracts had decided to send copies of, its Minutes 
to the Society of Chemical Industry and' tp the 
Chemical Society, in order that they may be Lid 
upon the table at Council meetings. i ... 

The next meeting will be hdA w Friday.’rabrunry 
8, 1084, at 2.30 p.m. m 
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annual reports 0F the progress of applied 


Vol. VIII is now in preparation andwill be issued 
early in 1924. The price of the book is 7s. 0d. to 
members of thb Society, and 12s. 6d. to non-mem- 
bers. Vol. I is out of print, but copies of Vols. II, 
III, IV, V, VI, and VII may be obtained by members 
at 4s. 6d. f 5s. 0d., 5s. 6d., 8s. 3d., 7s. 6d., and 7s. 6d., 
and by non-niembers at 7s. 6d., 10S. 6d., 12s. 6d., 
15s., 12s. 6d., and 12s. fid, respectively. If Vols. 
II, III, IV, V, VI, and VII are ordered at the same 
time as Vol. VIII, the set may be obtained by mem- 
bers for £2 2s. 0d., and by non-members for £3 15s. 
The appropriate remittance must accompany every 
order. The books are sent to purchasers post free. 


ROTHAMSTED LIBRARY 

By the courtesy of the Lawes Agricultural Trust, 
any member of the Society of Chemical Industry on 
presenting a card from the General Secretary shall be 
allowed access to this Library. The rules of the 
Library preclude journals and periodicals from being 
sent out, and these are therefore always accessible. 

A catalogue of the journals and periodicals is in the 
Society’s Offices, at Central House, and may be 
consulted there by members. 


CHEMICAL SOCIETY'S LIBRARY 

Members are reminded that, in accordance with 
arrangements entered into by the Council, they are 
now entitled to consult the Library of the Chemical 
Society, Burlington House, Piccadilly, W. 1, and to 
borrow books therefrom. 

The Library is open daily from 10 a.m. to 9 p.m. 
Saturdays, from 10 a.m. to 5 p.m. As hitherto, the 
I library will be closed on Bank Holidays, the day 
following, and on other such occasions as the Council 
may direct. 


EDINBURGH AND EAST OF SCOTLAND 
^ SECTION ■ - - 

The fourth Ordinary Meeting of the session was 
held in the Hall of the Pharmaceutical Society, 
Edinburgh, on January 15, Or. Alexander Lauder 
in the chair. 

Major R. Bruce, M.C., F.I.C., spoke on “ Recent 
Work on Gelatin,” and indicated that much pro- 
gress has been made of late both in this country 
and America. Although it was now customary for 
investigators to use selected gelatih of high jelly 
strength, and to render it ash free by washing at 
the isoelectrio point, the substance, even then, 
could not be considered pure as it always contained 
products of its own hydrolysis, whilst it was by no 
means certain that only one substance resulted from 
the primary hydrolysis of collagen. An account 
was then given of the sources of gelatin and, in 
discussing the hydrolysis of collagen, special reference 
was made to the investigations of R. H. Bogue. 

The speaker went on to describe the present state 
of our knowledge of the properties and chemistry of 
gelatin, laying stress on the importance of the 
researches of Claude R. Smith on the comparative 
behaviours of gelatin sols and gels to polarised light. 
In discussing theories of jelly structure, prominence 
was given to tho views of J'rocter and Wilson, and 
the alterations in the properties of gelatin solutions 
with variation of hydrogen-ion concentration were 
illustrated by reference to the recent work of Svod- 
berg and Stein on the variations of the density of 
gelatin in acid sols. A reconsideration was necessary 
of the Hofmeister Pauli lyotrope series in tho light 
of Loeb’s recent findings. Exhibits were made to 
demonstrate Loeb’s researches on the retention of 
anions and cations by gelatin on the acid and alkaline 
sides of the isoelectric point respectively, and atten- 
tion was drawn to the bearing of this work on tho 
well-known effects of alums on gelatin solutions. 


AMERICAN CHEMICAL SOCIETY 

The Council of the Society of Chemical Industry 
will be glad if any members of the Society, who 
expect to be in the United States in April next, will 
kindly act as delegates of the Society at the Annual 
Meeting of the American Chemical Society, which 
will be held in Washington, D.C., on the 21st of 
that month. 

The General Secretary will be glad to hear from 
any members of the Society who can make it con- 
silient to be present at the meeting, and he will 
gladly forward their names to the Secretary of the 
American Chemical Society. 


DEATHS 

h' houx, Dr. Albert R. (elected 1895), of 99, John Street, 
New York City, U.S.A., President of Messrs. Ledoux 
and Co Inc. On Oct. 25, 1923. 

M uspratt, Sydney K. (Original Member), of Aice Choko, 
Route des Dubes, St. Jean de Luz, France, Alkali 
Manufacturer. On Nov. 80, 1923. 

Sadtler, Dr. Samuel P. (elected 1884L of 210* South 13th 
Street, Philadelphia, Pa*,* U.S.A., Consulting 
Chemist. : On Deo. 20* 1923. 


BIRMINGHAM AND MIDLAND SECTION 

Mr. J. I. Graham, M.A., M.Sc., Assistant Director of 
the Mining Research Laboratory in the Univemty of 
Birmingham, read a paper on “ Tho Spontaneous 
Combustion of Coal,” at the meeting held on Janu- 
ary 15. Dr. E. B. Maxted, chairman of the Section, 
presided. 

The spontaneous combustion of coal is a serious 
problem, involving either directly or indirectly, 
danger to life or limb, and also considerable financial 
loss. The loss of life through gassing and explosions 
resulting from spontaneous foes underground has 
been heavy, and the danger from this cause is likely 
to increase owing to the necessity for deeper mining 
under conditions of higher natural temperature and 
greater pressure on the strata above and below the 
underground workings. The dangers arising from 
spontaneous combustion at sea are evident. ^Heating 
ot coal stacked on the surface is' rarely resrihiisible 
for casualties, since the direct danger qll^bon" 
monoxide poisoning does not occur in the safole way 
as in a confined atmosphere underground, or pven in 
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ships' holds. In a -“gassy” pit there is also danger 
of a fire-damp explosion, or a still more disastrous 
coal-dust explosion. 

Two main theories regarding the phenomenon have 
long been held, one that iron disulphide or pyrites 
is the principal cause of trouble, and the other that 
spontaneous combustion is the result of oxidation, 
at ordinary temperatures, of the organic substances 
contained in the coal. Spontaneous heating some- 
times results from the rapid oxidation of pyrites when 
this is finely divided. The greater proportion of 
trouble underground appears to be due to the nature 
of tho coal itself. Many coals, when freshly ground, 
absorb oxygen rapidly at ordinary temperatures, 
with the evolution of heat. Generally speaking, 
for a coal to be liable to cause spontaneous combustion 
it must be friable and readily oxidisable at ordinary 
temperatures, or be mixed with sufficient pyrites to 
produce such an absorption of oxygen and consequent 
heat production, as will raise it to a temperature at 
which the organic constituents commence rapidly to 
oxidise. A high rate of oxidation of the coal is not 
the only factor governing the liability of a coal to 
spontaneous combustion. A most important property 
is that of friability, the production of fine dust being 
a necessary factor. Views on the influence of pyrites 
varied, but that the pyrites theory was not necessary 
to explain all cases of spontaneous combustion, was 
clear from the Doncaster Laboratory experiments on 
Barnsley seam samples. In other cases, the facts 
pointed to tho pyrites being the principal contributory 
cause. The reaction generally believed to take 
place during the oxidation of pyrites, is given by the 
equation : — 

FeS 2 +70 2 } 2H 2 0 - 2FeS0 4 +2H a S0 4 . 

Ferric sulphate may also be formed, but generally not 
to any considerable extent until all pyrites has 
disappeared. 

The author’s results agree for the oxidation of 
durain, clarain and vitrain in general, with those of 
Wheeler and Tideswell, but differ markedly in respect 
to fusain. The author has found that fusain samples 
from a number of different sources, all show very 
slight absorption. Similar results have been found 
more recently by Tideswell and Wheeler, the first 
sample examined by them having apparently a 
composition different from those examined by the 
author. Such a difference in the oxidation is ex- 
ceedingly interesting, and may be the means of throw- 
ing further light on the nature of the constituents 
responsible for low temperature oxidation. 

A discussion followed, during which Mr. Graham 
stated that the researches were being continued at 
various research stations. Prof. G. T. Morgan said 
he thought friability was an important determining 
factor. The problems were most difficult, because 
of the complex nature of coal in the raw state, and he 
wondered whether the position of the research worker 
would bo eased by the attempts now being made to 
separate the constituents of coal. 


Monsifeur 0. Malissard, who died recently, was 
well known in the French: iron and steel industry. 


J**. 2$, 

CHEMICAL SOCIETY i 

An ordinary meeting w as held on Thursday, 
January 17, 1924, the President* Proi. W. P. Wynne, 
occupying the chair. " 

The President made the announcement that this 
year, there being no Anniversary Dinner, the Council 
had arranged for an Informal Dinner to take place 
at the Hotel Cecil on March 27, the date of the 
Annual General Meeting. He explained that the 
occasion would be a purely domestic one for Fellows 
and their friends, no guests being officially invited. 
The speeches would not exceed six in number, and 
would be brief ; a programme of music was being 
arranged, and opportunities for moving about during 
the evening would be given. The price of tickets 
would be 7s. each (including gratuities). It was 
hoped that a large number of Fellows would co-operate 
to ensure the success of the experiment ; and it would 
aid this if they would apply for tickets to the Assistant- 
Secretary as early as possible, and in any case, beforo 
Mxrch 20. 

Mr. R. H. Atkinson gave 

A suggested explanation, of the allotropic transforma- 
tions of iron. R. H. Atkinson. 

An attempt is made to explain the allotropy of 
iron in terms of modified Daltonian atoms which 
exert gravitational forces on each other. 

From Westgren and Phragmen’s X-ray measure- 
ments of the crystal lattices of the different allotropes 
of iron the following conclusions are drawn : — 

1. The diameter of an atom of iron when it is 
not in contact with other atoms is 2*54 A. 

2. An atom of iron is capable of being pressed out 
of shape ; the atoms in a and iron are deformed. 

3. A body-centred cubic lattice made up of 
deformed iron atoms is stable, but a face-centred 
cubic lattice would be unstable. 

Tho consequences of assuming that the forces 
between the iron atoms are gravitational are examined 
and found to furnish a consistent explanation of the 
existence of 8, y and a modifications of iron ; the 
difference between ft and a-iron is also explicable if 
ordinary iron is a mixture of isotopes, and it is 
predicted that all elements which are mixtures of 
isotopes will exhibit non-polymorphic allotropy in 
the solid state. 

Incidentally, a mechanism of freezing is propounded 
according to which it should be possible to separate 
isotopes by fractional crystallisation of the elements. 

Dr. C. K. Ingold remarked that the gravitational 
forces operating at atomic distances are infinitesimal 
in comparison with cohesive force, but Mr. Atkinson 
expressed the opinion that large gravitational forces 
were possible if it is postulated that the atoms arc 
pressed out of shape, so that the centres of gravity 
are brought very close together. 

Mr. H. J. E. Dobson gave an account of work on 

The activity of water in aqueous hydrochloric acid . 

H. J. E. Dobson and Irvine Masson. 

The water-activity of a solution, as compared with 
that in pure water, may be measured by the ratio 
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of its partial vapc«^>pi®ssur6 tethovapour pressure 
of pure water. .This ha^ been done experimentally 
at 25 * for hydrochloric acid of concentrations from 
0 to 10*5 N, using a dynamic method which was 
worked out for the purpose. As examples, the 
activity (p /po) falls to *76 in 4*4 N acid, to *5 in 7*2 N, 
and to *3 in 10*0 N acid ; the Curve showing activity 
against concentration (in any units) is sinuous 
in form. 

By a suitable application of the thermodynamic 
equation of Duhem, on lines which have been indi- 
cated by G. N. Lewis and Randall, it is possible to 
calculate, independently of these data, the activities 
of water in hydrochloric acid solely frodf measure- 
ments of the electromotive force of the cell H 2 / 
KOI Aq./AgCl, Ag. Such measurements have 
been made at 25° by Linhart and others (Lewis and 
Randall, “ Thermodynamics,* * 1923, pp. 332-337) ; 
and the activities of water deduced in this way are 
shown to be in practically exact agreement with 
the present figures directly obtained from the partial 
aqueous vapour-pressures. 

A similar calculation from data for the partial 
pressures of hydrogen chloride also yields water- 
activities in good agreement with those observed. 

'Phis paper was followed by a description of parallel 
investigations by Dr. E. K. Rideal : — 

The vapour pressure of hydrochloric acid solutions . 

J. S. Dunn and E. K. Rideal. 

Attempts to explain the abnormalities of strong 
electrolytes have been made by regarding them as 
being completely dissociated in solution, certain 
consequent anomalies being ascribed to the effects 
of elcctrostriction and solvation ; an alternative view 
assumes that the mass action equilibrium holds in 
such cases, but that the position of equilibrium is 
modified by the fact that the ions are charged, 
giving rise to solvation and electrostrictive forces. 
\rguments are advanced in support of the second 
hypothesis. The case of a volatile strong electrolyte, 
hydrochloric acid, is examined from this point of view, 
and the detection and measurement of partial pres- 
sures of hydrogen chloride down to concentrations as 
low as f KDIi prove that a certain number of hydrogen 
and chlorine ions are sufficiently close together to be 
in statistical equilibrium w ; th the vapour of hydro- 
chloric; acid. The vapour pressures of hydrochloric 
acid solutions of various strengths have been determined 
by distillation in vacuo at 25° 0., the composition of 
the distillate being determined by a conductivity 
method. The precautions necessary to ensure uni- 
form results have clearly indicated the errors inherent 
n the*, methods previously adopted. At high concen- 
trations, a marked divergence is found to exist 
between the electrically determined activities and 
die values calculated from the vapour pressure. 

I>r. Irvine Masson skid that Mr. Dobson and he 
■egarded their results as proving that the water in 
ho vapour of hydrochloric acid is not noticeably 
lifforent from the vapour of pure water, but that the 
/R t ( T in the liquid is not intrinsically the same as 
wter in the pure form, even when allowance is made 
)V the changes in molecular percentages such as 
Dl| hl be due to ionic dissociation and hydration. 


Possible causes of the difference 'had been qualita- 
tively suggested, but were beyond the reach of ex- 
planation on purely thermodynamic experimental 
evidence. He was glad to see the complementary 
nature of these two papers. 

Professor F. G. Donnan said that he saw no inherent 
disagreement between the two sets of results. 

Mr. W. E. Gamer remarked that the difference 
between a weak organic acid and an acid such as 
hydrochloric, was clearly expressible in terms * of 
electrovalency and covalency. 

Professor J. C. Philip asked whether the authors 
of the first paper, in calculating the mol-fraction, had 
made any allowance for possible complexity of the 
water. He also suggested that there was a possible 
parallelism to be found in the relation of gaseous 
hydrogen chloride molecules with dissolved, undissoci- 
ated hydrogen chloride molecules on the one hand, 
and the equilibrium between solid electrolyte and 
dissolved electrolyte molecules in a saturated solution 
on the other hand. 

Replying, Dr. Irvine Masson said that any change 
in the degree of polymerisation of water, due to the 
presence of hydrochloric acid, is to be regarded as 
part of the differences, which the evidence before 
them showed to exist, between pure and dissolved 
water. Referring to the other paper, be ventured to 
think the authors had interpreted “ complete ioniza- 
tion ” very rigidly ; for, to produce even a high 
vapour-pressure of hydrogen chloride, the concentra- 
tion of undissociated molecules of HC1 in the solution 
need not be more than an exceedingly small fraction 
of the total concentration. The v.p. of pure HC1 at 
25° is 42 Atm., and, even ideally, a v.p. of 40 mm. 
such as arises from the strongest solution, would 
correspond to a molar fraction of only 1 /760. 

Dr. E. K. Rideal, in his reply, admitted that the 
law of Mass Action had to be modified for strong 
electrolytes to take into account solvation and 
clectrostriction, the activity coefficients of the ions 
being employed instead of the concentrations. He 
disagreed with the suggestion that there was a sharp 
differentiation between a strong acid- like hydrochloric 
acid and a weak organic acid ; in the latter case, 
abnormalities are still present, although small. 

Mr. J. R. I. Hepburn described experiments on : — 
The freezing of inorganic hydrogels. J. R. I. Hepburn* 
The claim of ViUiers (Compt. Rend., 120, 322 
1895), that by simple freezing, inorganic hydrogels 
( e.g cupric hydroxide) are transformed into crys- 
talline bodies, has been examined by a study of the 
effects of prolonged freezing upon several typical 
inorganic hydrogels, including cupric hydroxide, 
zinc sulphide, manganous sulphide (investigated 
by Villiers), ferric hvdroxide, aluminium hydroxide, 
cupric and ferric ferrocyanides, and silicic acid. 
These substances were precipitated from N/ 10 
solution and were frozen for eight hours in contact 
with the mother liquor. The form of the products 
is illustrated by photomicrographs. 

The results obtained indicate that the products 
of freezing are crystalline only in a number of their 
physical properties, e.g., reaction to polarised light, 
form ana snap©, compactness, ana tendenoy to 
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settle readily; whilst * in other respects they are 
colloidal in nature, resembling ;the substances from 
which they are prepared; 

Direct evidence is brought forward supporting 
the view that these substances owe their origin to 
the crystallisation of ice. On freezing, each flock 
of the disintegrated gel is confined within a space 
surrounded by ice crystals and is subjected to a 
considerable pressure as a result of the expansion 
attendant upon refrigeration. The effect of this 
pressure is partially to dehydrate the originally 
highly hydrated material, and to mould the product 
into the shape of the interspaces between the ice 
crystals taking part. The forms produced hereby 
will be pseudomorphs after iee crystals. This 
theory is applied in detail to the explanation of the 
experimental results. 

Dr. T. Slater Price directed attention to the similar 
phenomenon which was known to occur with gelatin, 
in which case the explanation was similar to that 
suggested by tho author. 

Dr. N. V. Sidgwick mentioned the effect on polarised 
light of non-crystalline sulphur trioxide. 

Dr. 0. Smith enquired concerning the most highly - 
concentrated solution, and the largest quantity, 
that could be used. 

Mr. Hepburn said that he was aware of Liesegang’s 
work on gelatin, but claimed that his own results 
were different. A dilute solution was employed, 
on account of the difficulty of keeping a stronger 
solution frozen for so long. Practically the same 
results were obtained whether the precipitates were 
frozen in contact with the mother liquor or with 
water. 


THE INSTITUTION OF THE RUBBER 
INDUSTRY 

At the meeting held in Edinburgh on January 23, 
a paper entitled “ The Ageing of Rubber ” was read 
by Sidney A. Brazier, M.Sc., F.I.C. 

The “ ageing ” or “ perishing ” of rubber is one of 
the oldest problems of the rubber industry. The in- 
ability of manufactured rubber goods to withstand 
changes in temperature or exposure to sunlight and 
air was the main difficulty in early manufacture. The 
discovery of the vulcanisation process, whilst elimin- 
ating the former trouble, merely added to the latter 
in that it introduced the greatest problem of all from 
the point of view of ageing properties — that of 
correct cure, as later work has shown that rate of 
ageing is considerably hastened by over- vulcanisation. 
Analysis of samples of perished rubber showed that 
part had undergone considerable oxidation, and the 
fact that sunlight hastened this oxidation was early 
recognised. Measurement of tho rate of oxidation 
of both raw and vulcanised rubber has shown that 
autocatalysis takes place. The rate of oxidation 
is considerably increased by rise of temperature, and 
this forms the basis of the majority of “ accelerated 
ageing tests ” in which samples are storod in a suit- 
able receptacle maintained at a uniform temperature 
and having a constant circulation of warm air to 
secure uniformity of oxidation. 


Although formerly* ehangfcs fai 
to determine the wtocif fcjjpetefc 

place, the rate of deoay : H now generally fbflofated 
by measurement of some jphyBical chamcteHstie, 
such as tensile strength. Prom a fall in tenlole 
strength noted, the probable life Of the sample of 
rubber under conditions of service can be estimated. 
Recent work by B. Marzetti has confirmed the part 
played by catalytic oxidation during accelerated 
ageing, complete deterioration in physical properties 
being found with an absorption of oxygen approxi- 
mately 1 per cent, of the weight of rubber present. 
Other changes also take place, however, such * as 
loss of sulphur by volatilisation, and by continued 
vulcanisation. The extent to which the latter 
takes place is difficult to determine, owing' to the 
oxidation and other changes taking place during 
ageing. 

Owing to their effect on the physical properties of 
vulcanised rubber, organic accelerators may greatly 
modify the rate of ageing. As in many cases, 
optimum cure is found at a reduced co-efficient of 
vulcanisation, and the effect of increased time of 
cure on the physical properties is not so harmful, 
their presence generally results in improved proper- 
ties. On the other hand, certain mineral ingredients 
have been found to act as oxidation catalysts, and 
their use in rubber compounding has to be carefully 
avoided and examination made for their presence as 
possible impurities in standard compounding ingre- 
dients. On account of their opacity or other physical 
characteristics, however, many compounding ingre- 
dients may actually improve the resistance towards 
ageing. Protection agarnst the action of light may 
also be obtained by use of suitable organic dyes, 
which dissolve in the rubber. Recently attention 
has been given to the use of anti-oxidants for the 
preservation of rubber, and the use of organic bodies 
containing several amino or hydroxylic groups for 
this purpose has been the subject of a recent patent. 


SOCIETY OF GLASS TECHNOLOGY 

A meeting was held in the College of Technology 
Manchester, on January 16, the President, Pro! 
W. E. S. Turner, D.Sc., being in the chair. A pape 
by the President on “ Specifications for Glass 1 
formed the basis of an interesting discussion. Mj 
J. H. Steele directed attention to a circular whicl 
he had received in which the use of glass for foo< 
containers was attacked. It was further state* 
that glass splinters were a possible causo of appendi 
citis and cancer. Mr. E. A. Cbad-Pryor suggestec 
the desirability of having some open preliminary 
specifications based upon durability alone. Whu 
was needed was somo simple test which could 1>< 
easily applied in the works. Fuller specification 
could be made as experience accrued. Professoi 
Turner, in the course of his reply, said that his atteu 
tion had already been directed to the eirpular t< 
which Mr. Steele referred. As the matter Wfts oik 
of some importance to the glass industry/ had 
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consulted some pi . pathological and 

surgical expert* in jthk ppimi^ 
on tie subject. The anstyep* whichhe had received 
very definitely refuted the charge that glass splinters 
was a cause of either appendicitis or cancer. 

“ The Production of Colourless Glass in Tank 
Furnaces, with Special Reference to the Use of 
Selenium,” was discussed by A. Cousen, B.Sc., and 
Prof. Turner. Mr, Cousen summarised previous 
work done bv the authors on this subject and gave 
the results of their latest experiments. Some types 
of commercial glass,, including modern colourless 
i^| ass jars, began to turn yellow when exposed for 
some time to' light. This happened whtfn stacks of 
jars were kept for a time in the open yards of glass 
factories. It was now shown that glasses which 
had been decolourised by selenium, together with 
arsenic, showed this yellowing effect on exposure to 
sunlight. On the other hand, glasses which Were 
originally yellow, due to the presence of selenium 
without arsenic, became bleached by sunlight. It 
had previously been observed that the yellow selenium 
glasses, when re-heated to temperatures of 500° to 
(t()0° C., became distinctly deeper in colour, the 
maximum deepening being reached at a temperature 
of about 550°. When, however, a number of pink 
glasses such as are obtained by melting batches 
containing selenium along with arsenious oxide or 
sodium nitrate are re-heated at the same temperatures, 
distinct loss of colour occurs. This loss is slow at 
525° but is very appreciable even after an hour at 
f)75°, the upper annealing temperature of the glass 
itself. Such a colour change would be obtained in 
a. lehr when the pink glasses were being annealed, 
and would call for careful regulation of the tempera- 
ture during the process. 

A paper emanating from the Department of Glass 
Technology of the University of Sheffield, and 
entitled “ Further Contribution to the Study of the 
Meet of Alumina in Glass,” was taken as read. 


ACADEMIE DES SCIENCES 

During the meeting on January 14, Monsieur 
Dcslandes stated that an experimental verification 
of the Michelson effect had been carried out by 
IVof. Perrot. This principle, previously possessing 
only a purely theoretical basis, establishes the 
relation between the displacement of the lines of a 
luminous spectrum and the modifications iii the 
refractive index, caused by a ray emanating from a 
fixed source, and examined by an observer whose 
position is fixed. Experimental verification was 
carried out by the interferometer of Perrot and 
Fabry. 

From a note by Monsieur Piettre, presented by 
Vfonsieur Lindot, it appears that milk serum contains 
1 globulin and an albumin. 


Monsieur Lati^re has been appointed secretary of 
ho Administrative Council of the Institute for 
agricultural Research in Paris. . < .. .A. 


CORRESPONDENCE 

SYNTHETIC RESIN 

►Sir, — We are desirous of obtaining a range of 
synthetic resins, and should be glad if any of your 
readers could oblige us with the addresses of makers 
of this material in England, on the Continent, and 
in the United States. — We are, Sir, etc., 

(For) R. and J. Turnbull 

(A. W. Moody) 

163, Hope Street, Glasgow 

TRADE IN RUSSIA 

Sir, — Legislation permitting the patenting of 
inventions in Russia under the new regime, is now 
in a fair way to being consummated, and the registra- 
tion of trade marks may, it is hoped, after reciprocal 
treaties have been concluded, follow subsequently. 

British patentees and manufacturers are advised 
to be early in the field to secure priority, and thus 
protect their rights against infringement. The 
possession of a patent or trade mark is not only a 
valuable asset to a business goodwill, but early 
protection is a necessary forerunner to the opening-up 
of trade relations and the safeguarding of industrial 
rights therein. 

We shall be pleased to furnish further particulars 
on application. — We are, Sir, &c., 

King’s Patent Agency, Ltd. 

146a, Queen Victoria Street, 

London, E.C. 4 

TURKEY RED OIL 

Sir, — With regard to the enquiry in a recent issue 
of your Journal from R. J. C., we would say that 
we are makers of Turkey Red Oils in several qualities. 
If therefore you would kindly give us the name and 
address of. your correspondent we should be pleased 
to communicate with him. — -Yours faithfully, 

el ames Kay & Sons, Ltd. 

Britannia Soap and Chemical Works, 
Ramsbottom, 

Jan. 19, 1924 


PERSONAL AND OTHER NOTES * 

As Dr. C. E. K. Mees has had to return hurriedly 
to America, it has been decided to postpone, until 
his return in April, the meeting of the Royal Photo- 
graphic Society at which Dr. Mees was to open the 
discussion on “ The Place of Research in Industry.” 

On January 23, Mr. W. B. Hardy, F.R.S., opened 
the new research laboratory for colloid chemistry in 
Manchester University, funds for which have been 
raised by a committee presided over by Mr. Kenneth 
Lee. 

A research fellowship in metallurgy has been 
founded by the Armourers’ and Braziers’ Company. 
Fellows, who will be elected on the recommendation 
of the Royal Society, will receive £500 per annum 
for five years. a. 
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The first research fellowship of the new Institute 
of Meat Packing in Chicago University has been 
founded by A. Lowenstein (vice-president of Wilson & 
Co.), who has given $2500 a year for three years. 

Dr. D. B. Keyes is now in charge of research and 
development for the U.S. Industrial Alcohol Co., 
Baltimore ; L. P. Miller, of the National Aniline and 
Chemical Qb., has accepted the position of control 
chemist to the West Virginia Pulp and Paper Co., 
Inc., W. Va. 

Messrs. D. C. Dick, Dr. F. Zeidler, A. Burton, 
H. Batty e, and P. F. Fitch have been appointed a 
committee to control the laboratory established in 
Toronto by the Canadian Woollen Manufacturers’ 
Association to investigate problems of the woollon 
industry. 

Dr. L. H. Baekeland has been elected president 
of the American Chemical Society for the coming 
years. Other officers are H. P. Talbot and G. D. 
Rosengarten, directors, and C. A. Browne, H. N. 
Holmes, L. W. Jones, and H. S. Miner, councillors- 
at -large. 

Prof. G. Bargollini, of the University of Siena, has 
been transferred to the chair of organic chemistry in 
the University of Rome. Dr. L. Levi-Bianchini has 
resigned his directorship of the Bussi works of the 
Society Elettrochimica di Roma, to manage the new 
artificial -si lk factory of the Society Anon. Italiana 

La Soie de Chatillon,” though his services as a 
consultant have been retained by the first-named 
company. 

Monsieur L. Delloye, managing director of the 
Manufactures des Glaces et Produits Chimiques de 
St. Gobain, Chaunoy et Cirez, has been elected 
president of the French Society of Civil Engineers 
for 1924, in place of Monsieur L. Guillot. In his 
presidential address, Monsieur Delloye showed the 
necessity for the co-operation of science, technique 
and commerce to ensure the full development of 
industry. 

Professor P. Lindner, of Berlin, has been appointed 
scientific assistant in the laboratory for research 
on fermentation of the Mexican Ministry of Trade 
and Industry. 

Prof. G. Rohde has retired from his post of Con- 
servator of the Institute for Organic Chemistry of the 
Munich Technical Hochschule. 

* * * 

Dr. J. A. Harker, F.R.S., who died on October 10, 
left estate of the gross value of £0739. 

The late Mr. W. T. Leonard, senior partner of 
Messrs. Carless, Capel, and Leonard, the Hope 
Chemical Works, Haclmey Wick, has left estate 
valued at £389,023, with net personalty £384,815. 

With the death of Monsieur Couriot, the French 
coal industry has lost one of its chief representatives. 
Monsieur Couriot was a past president of the French 
Society of Civil Engineers, president of a company 
of the Loire Mines, and a member of the Central Coal 
Committee of France. 


W. H. Heroy, who died on December 20, 1923, was 
one of the organisers of the Manhattan Plate Glass 
Co., which was afterwards absorbed by the Pittsburgh 
Plat© Glass Co. 

W. D. Williamson, physicist in the geophysical 
laboratory of the Carnegie Institution of Washington, 
died recently at the age of 37. A graduate of Edin- 
burgh University, Mr. Williamson had acquired a 
wide reputation among physical chemists. 

The death is announced of M. J. Owens, who 
originated the Owens bottle machine and made 
the Colburn sheet-drawing process a commercial 
success. Owens was vice-president of the Owens 
Bottle Co. and the Libby- Owen Sheet Glass Co. 

We regret to announce the death of Prof. O. 
Boudouard, professor of ceramic industries at the 
Conservatoire Nationale des Arts et Metiers. Prof. 
Boudouard was one of the French delegates present 
at the Fourth International Conference of Chemistry, 
held in Cambridge last year. 

B. Cataldi, who died recently in Turin, was the 
author of numerous patents relating to nitrocellulose, 
mechanical pulp, and the electrolysis of salt, but 
particularly to the production of cellulose or textile 
fibres from vegetable matter by treatment with 
chloiine. 

BRITISH INDIA 

First Forecast of the Winter Oilseeds Crop of 1922 — 23 

Estimates based on reports received from provinces 
containing 98*7 per cent, of the total area under rape 
and mustard, and 99-1 per cent, of the total area 
under linseed in British India, indicate that the 
acreage under rape and mustard totals 3,357,000 
acreH, and under linseed, 2,575,000 (excluding the 
mixed crop of the United Provinces). These figures 
represent a decrease of 7 per cent, below the areas 
of rape and mustard estimated at the same time last 
year, and an increase of 12 per cent, above the areas 
of linseed estimated last year. The condition of the 
crops is reported to be generally good, but prospects 
depend much on winter rains. — (Ind. Tr. J., Jan. 3, 
1924.) 

Coal Industry in 1922 

The total output of coal in 1922 was 19,01 1 (’00 tons, 
or 292,000 t. (1*5 per cent.) less than id 1921, and 3:9 
million tons less then the record output of 1919. 
Production decreased in all provinces, except Bengal. 
Assam and Baluchistan, owing to the flooding of 
many mines during the monsoon, to scarcity of labour 
during the harvesting season, and to fires in the 
Gherria and Raniganj coalfields arising through 
spontaneous combustion. The average value at the 
pit’s mouth was Rs. 7-11 per ton. Altogether, 
200,913 persons (205,879 in 1921) were employed 
at the mines, the output in tons per underground 
worker being 161 t., as against 178 1. in England. 
Imports totalled the record amount of 1,221,000 t > 
and 77,11*1 1. was exported, mainly to Ceylon.- 
(Ind* Tr. J., Jan. 3, 1924.) 



Jan. 25, 1024 


CiCElJrrsj^r AND INDUSTRY 


95 


FRANCE > 

The Fiftieth Anniversary of the French Physical Society 

This anniversary was celebrated at the Sorbonne 
on December 15, in the presence of Monsieur Millerand, 
President of the Republic, the Minister of Education, 
Monsieur L. Berard, the Minister of Public Works, 
Monsieur Le Trocquer, and many foreign and French 
scientists. After the presidential address by Monsieur 
E. Pickard, Monsieur BryJ inski, president of the 
Exhibition, and Prof. Lorentz, of Holland, also spoke. 
Monsieur Berard, in an eloquent address, said : 
■■ If technicians are required to translate the dis- 
coveries of science their activity is insufficient, and 
can even be said to be in vain if scientific research 
ceases to attract its promised votaries.” Monsieur 
MiJlerand, paying a tribute to the work of the Physical 
Society, said that “ if, neglecting partial results, 
one casts a general glance on the progress of science 
since the foundation of the Physical Society, one 
cannot fail to be astonished by the revolution which 
is revealed.” The ceremony terminated with a 
lecture by Prof. Fabrv, who explored the domain of 
radiations. 

Petroleum 

The production of mineral oil has increased from 
5242 metric tons in September last, to 5920 1. in 
October. During the same period the output of 
asphalt was 3112 1. 

The Journal Officiel has published a decree, dated 
December 7, 1923, modifying the charges for petro- 
leum concessions. 

Natural gas obtained from the borings at Vaux en 
Bugoy which is already used for lighting and heating 
the town of Amberieu, is also going to be used to 
heat the furnaces of a glass works which has just been 
established by the Manufacture des G laces et Produits 
Cliimiques de St. Gobain, la Societe do Recherches et 
d'exploitation petroliferes, and the Cie. Beige pour 
les Industries Chimiques. 

The Scientific Committee on Petroleum, presided 
over by Prof, Sabatier, has established several 
sub-committees, including one on hydrogo nation 
and catalysis, under the chairmanship of Prof. A. 
Behai, one on the chemistry of hydrocarbons under 
Prof. Moureu, and one for alcohol and fuel of vegetable 
origin under Prof. D. Berthelot. Other commissions 
arc to study transportable gas generators and the 
mechanical use of lubricants. The main work of 
the committee refers to technical instruction relating 
to the petroleum industry, rational organisation of 
research laboratories, and the establishment of a 
bureau of documentation. Technical instruction 
of the nature required is already given in the Univer- 
s hy of Strasburg, in the Petroleum Laboratory, 
directed by Prof. H. Gault, assisted by eminent 
experts; including the engineers of the Societe dc 
Pcchelbrunn. 

f uel from the Ruhr 

In December, 1923, France and Luxembourg 
received from the Ruhr district 190,200 tons of coal, 
obi ,900 t. of coke, and 31.900 1. of ffimite briquettes. 


River Pollution 

The French Government has submitted to the 
Chamber an appeal for the prevention of water 
pollution, and the conservation of water. It is 
proposed to forbid the discharge of polluted water in 
rivers, unless the polluent complies with certain 
chemical and bacterial standards fixed by the Minis- 
tries of Agriculture, Public Works, Hygiene, Home 
Office, Commerce and Industry. Industries with 
injurious waste waters can only discharge them into 
rivers after previous purification by a method, which 
can be selected by the industry provided results are 
satisfactory. The waste waters of towns will be 
submitted to the same regulations as those of private 
persons. Measures will also be taken to protect 
subterranean waters from pollution. Various means 
are provided to lighten the cost of applying this law 
to existing plant, and firms can form associations to 
carry out drainage and purification work. Fines 
for non-compliance are provided. 

GENERAL 

The Mineral Industry of the British Empire and Foreign 
Countries 

Under the above title the Imperial Mineral 
Resources Bureau has issued a series of pamphlets 
giving statistics, for the period 1919-1921, of pro- 
duction, imports and exports of various important 
minerals. The following statistics of production 
in 1921 are extracted from the pamphlets devoted 
to Mica (pp. 12, price Is.), Antimony (pp. 20, price 
Is. 6d.), Uranium Minerals (pp. 6, price 9d.), Fluor- 
spar (pp. 0, price 6d.), and Nickel (pp. 20, price 
Is. Od.) : — 




Anti- 

Long tons 
Titan- 

Niekei 


Mica 

mony as 

ium 

Fluor- 

as 

British Empire — 

metal 

minerals 

spar 

metal. 

Australia . . 

— 

240 



732 


Canada 

027 

— 

— 

4928 

8613 

Ceylon 

5 






India 

1547 

2 






Southern 
Rhodesia . . 

76 





Tanganyika 
Territory . . 

3 





South Africa 

«•> 





(£180) 


United King- 
dom 



76 

23,137 


Foreign Countries — 
Algeria . . — 

315 




Argentina . . 

145 

— 







Bolivia 

— 

336 






Brazil 

45 







France 

— 

1300 






Guatemala. . 

0-5 








Italy 

— - 

93 



1600 


Madagascar 

152 

. — . 

9 



Mexico 

0’G 

44 



500 


Norway 

o 

— 



21 

Peru 

— 

9 






Germany . . 

— 

— 



23,576 

„ 

Spain 

2 

— 

— 

173 



United States 

2632 

— 

7625 

53,494 

99 

New Cale- 
donia 





1491 

China 

— 

16,118 






Asia Minor. . 

: 

400 

. — 






The pamphlets can be obtained through book 
Sellers or from H.M. Stationerv Offi™ nnflfiurA Avf.ro 



06 


CHEMISTRY AND INJJS^Ky^, Jan. 25, 1924 


English Output of Iron and Steal 

According to figures published by the National 
Federation of Iron and Steel Manufacturers, the total 
output of iron and steel in 1923 was : pig iron, 
7,438,500 tons, and steel ingots and castings, 
8,488,900 t., compared with 4,902,300 1. and 
5,880,600 1., respectively, in 1922 and 10,260,300 t. 
and 7,663,876 1. in 1913. 

The Electrolytic Soda Industry in Italy 

The foundation of the electrolytic soda industry in 
Italy dates back to 1900, when the first factory, 
utilising the diaphragm process, was built in the 
Abbruzzi at Bussi. In 1006 a factory was erected in 
Brescia to use the mercury process, but no progress 
was made, owing to the lack of a market for the 
by-product chlorine produced in the electrolysis of 
the sodium cldoride, until the war, when the large 
demand, both for soda and for chlorine, stimulated 
the industry. In 1915 the Rumianca factory, using 
the mercury process, was established in the Val 
d’Ossola, the chlorine being used for making chloride 
of lime, and a little later tho Fabbriche Italiane 
Coloranti Bonelli began to use the mercury process in 
Cesano Madcrno (Milan), and the Elettrochimica 
Pomilio built a works at Naples to use the diaphragm 
process. At present these five factories have a pro- 
ductive capacity of 77 metric tons of soda and 68 t. of 
chlorine a day, whilst, in addition, a number of small 
plants, particularly in northern Italy, produce 
5 to 6 t. of caustic soda a day, making a grand total 
of 20,000 1. per annum. At the same time, the 
consumption has steadily risen, and the imports 
have been considerably reduced. The latest develop- 
ment is the formation of the Society Chimica del 
l’Aniene, which intends to convert the synthetic 
nitric-acid factory at Ponte Mammola, near Rome, 
for the production of soda by the mercury process.— 
(G. Chim. Ind. ed App., Dec., 1923.) 

The Spanish Potash Deposits 

According to information received from Spain, 
recent investigations have shown that the potash 
deposits in Catalonia extend over an area of 42 by 15 
kilometres, estimated to contain 2000 tons of raw 
material. One deposit lies at a depth of 200 to 800 
metres, and others have been discovered at workable 
depths. 

German Deliveries of Chemicals 

By virtue of the provisional agreement made 
between the Inter- Allied High Commission of the 
Rhineland and the Badischo Anilin und Sodafabrik, 
France, Belgium and Italy will receive for the months 
of December, 1923, and January and February, 1924, 
15,000 tons of ammonium sulphate, from the Merse- 
burg works (5000 t. per month), as well as a quantity 
of nitrogenous fertilisers, representing 10 per cent, 
of the actual production of fertilisers at the Oppau 
works during six months, and corresponding to a 
minimum of 1400 t. of nitrogen. France will receive 
3850 1. of ammonium sulphate, 350 t. of ammonium 
nitrate, 142 1. of sodium nitrate, 40 t. of ammonium 
chloride, and 18 1. of urea. 


% REVIEWS 

Systematic Organic Chemistry. By W. M. Cam- 
ming, I. V. Hopper and T. S. Wheeler. Pp . 

xxii f 535. London : Constable and Co,, Lid. 
1923, Price 25s. 

The question of arranging a suitable scheme of 
practical work for students specialising in organic 
chemistry is becoming more and more difficult with 
the ever increasing complexity and expansion of 
the subject, and the appearance of this book will 
be. welcomed by all interested in this important 
matter. As stated on the title-page, the authors 
have attempted to provide a complete laboratory 
guide to the preparations and estimations of organic 
chemistry, and in this aim they have been eminently 
successful. The book is stimulating throughout, 
and is equally well adapted either for tho beginner 
or for the post-graduate student carrying out research 
work. Not only are the innumerable preparations 
lucidly described, but the theoretical basis upon 
which each depends is continually emphasised. 
This co-ordination is a specially happy feature, for 
too often experimental work is apt to become merely 
mechanical, and wholly unconnected with the know- 
ledge acquired in the lecture-room. 

The contents are divided into four parts. The 
first section, which occupies some fifty pages, is 
devoted to general matters and contains many 
valuable hints for the beginner, the inculcation 
of which in his subsequent work will go far to ensure 
successful results being obtained. In addition, 
an admirable description of tho various types of 
apparatus commonly employed is included. With 
Part II the systematic treatment of the subject 
is begun, and here tho authors have introduced a 
novel classification in which the reactions are grouped 
according to a logical and definite plan. Thus, 
chapters III- VIII deal with all reactions in which 
the linkage of carbon to carbon is involved. The 
wide extent of the ground covered may be judged 
by the fact that in this portion fifty reactions are 
discussed and ninety-six preparations described. 
Following upon this, reactions and examples involving 
the linkage of other elements to carbon are dealt 
with, and special chapters on the preparation of 
dyes and drugs, and the isolation of natural products, 
are also included. An important and highly com- 
mendable feature of the book is that, in order duly 
to impress upon the student the fact that for any 
one type of compound the experimental conditions 
must frequently be quite considerably varied, the 
preparation of more than one compound of a par- 
ticular type is given. Part III. is devoted to quanti- 
tative work. This whole section is well arranged 
and contains, in addition to a most explioit account 
of the general methods used for the estimation of 
the elements, exceedingly valuable and up-to-date 
information regarding the determination of various 
groups. 

A discussion on nomenclature is always contro- 
versial, but it is open to question whether the authors 
have been entirely successful in . the alternative 
names emj^jo^ 
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structure of the compounds. * ftus, to take one 
example, the designation of benzyl cyanide as 
Phenyl-ethan Aoid Hitril is surely unnecessarily 
German for a book wholly evolved in this country 
and primarily intended for students in British 
universities. Again, the authors employ the terms 
benzylidene acetone and, alternatively, 1-3-Di- 
phenyl-3-on-l-buteri, whereas according to the Chemi- 
cal Society’s notation the compound appears as 
methyl styryl ketone. It is suggested for the 
authors’ consideration that in subsequent editions 
the nomenclature employed by the Chemical Society 
should be adopted. In this way the student would 
early become conversant with the terms used in our 
Journal , and the advantages aocruing from this 
cannot be lightly dismissed. The authors have in 
all cases given full references to the original literature, 
but in tho present volume, as these are printed in 
type similar to that of the text itself, they are some- 
what apt to be overlooked. This could with advan- 
tage be remedied in future editions. 

Tho book is exceedingly well printed and remark- 
ably free from typographical errors. The whole 
volume bears the stamp of having been written by 
experienced teachers fully conversant not only with 
their subject, but having first-hand knowledge of 
the difficulties which beset a student in carrying out 
practical work on organic chemistry. It is quite 
tho best book of its kind which the reviewer has 
seen, and the authors are to be congratulated on the 
production of this useful and reliable work. 

I. M. Hkilbron 


The Physical Chemistry of the Photographic 
Process. A General Discussion held by 
the Faraday Society in May, 1923. Pp. 
241 — 406. London: The Faraday Society , 10, 
Essex St., Strand , W.C. 2, 1923. Price 12 s. 6d. 

The Faraday Society has performed a valuable 
service in publishing, as a reprint from its Trans- 
actions, this discussion on the physical chemistry 
of the photographic process. Despite the perfection 
of modern photographic products, the theory under- 
lying the process is too often meagre and contra- 
dictory. It is true that Prof. Bancroft, in his intro- 
ductory address on the theory of photography, 
considers that progress has been held back by the 
lack of information as to the conditions under which 
photographic emulsions are made, but there is ample 
room for research : there are too many gaps in the 
chemistry of gelatin, and some of the commonest 
photographic facts still await explanation. For 
some time there has been a tendency to overlay the 
subject with recondite theories and to advance 
explanations of the 4 ‘spade is an agricultural imple- 
ment ’ 5 kind. By publishing the discussion, the 
Faraday Society has made it easier for scientific 
workers to distinguish the wood from the trees and 
to choose a path through the undergrowth that has 
fit least a chance of leading to open country. The 
iiscussion was divided into four sections : — I. The 
physical ohemfetry of the vehicle and of the emulsion. 

I Reactions oi the plate during exposure. Ill, 


. , * 

Development and characteristics of the exposed 
late. IV. Adsorption reactions in photographic 
lms. Each section contains an introductory address 
and papers by well-known investigators and there 
are valuable, discussions. It is to be hoped that the 
high price of the publication will not impede its 
wide circulation among photographic as well as other 
scientific workers. 


Varnishes and Their Components. By B. S. * 
Morrell, M.A., Ph.D., F.I.C. Pp. xii+m. 
London : H. Frowde and Hodder and Stoughton , 
1923. Price 25 s. 

The above work by Dr. Morrell will become tho 
standard English book on the subject. The reader 
cannot fail to be impressed by tho skilful manner 
in which the author has appealed to all concerned 
in tho manufacture or use of varnishes and its com- 
ponents. The book has two main parts: (1) The 
components of varnishes, and (2) Varnishes, but in 
addition, the first five pages form a historical survey 
and a full bibliography and index complete the work. 
The brief historical introduction has considerable 
interest, and the following paragraph therefrom is 
worthy of reproduction because it so clearly describes 
the position of the varnish industry of to-day : — 

Tho varnish industry has been hampered by empiricism * 
which was largely duo to tho entire lack of knowledge o* 
tho properties and composition of the component materials* 
This empiricism produced a vast number of trade secrets, 
which are the craftsman’s delight and the bewilderment of 
the student. Great confusion often arose because of inex- 
plicable changes in conditions due to the employment of 
new material. The chemistry and physics of vumish- making 
are complex, the media are non -aqueous, and the chemical 
changes require most careful study, especially in the presence 
of substances of a colloidal nature in media, which have up . 
to the present been only very slightly investigated from 
colloid point of view. The superficial properties often seem ' 
to have a remote dependence on chemical composition, 
although careful research gradually indicates a connection, 
tho establishment of which greatly facilitates the technology . 

In bis treatment of the subject the author has 
carefully sorted and arranged, in proper sequence, 
the heterogeneous mass of literature which has been 
ublished, and, what is of still greater value, has 
iscussed- this material in its scientific and industrial 
bearings ; and in this discussion has indicated the 
directions in which further investigations are neces- 
sary. It is clear that without organised investigation, 
rogress will be slow. The number of workers who 
ave at different times undertaken minor investiga- 
tions is very large, yet few names are associated with 
any connected or continued scheme of work. Dr. 
Morrell has done a real service to the paint and varnish 
industry by preparing the scholarly treatise now 
under review. 

Part 1, which is concerned with the components 
of varnishes, has chapters devoted to drying oils 
(with a discussion of the chemistry of linseed oil and 
its oxidation) ; catalytic oxidation of oils by driers 
(with a. consideration of the chemical and physical 
theories of the action of driers) ; boiled oils, blown 
oils, and stand oils (with a discussion of the theories 
of polymerisation) ; the distribution and sources 
of unseed, the extraction of the oil, its refining and 
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bleaching ; other drying oils are described as also 
varnish resin, oil resins, spirit varnish resins, whilst 
Japan lac and synthetic resins, bituminous sub- 
stances, varnish solvents are each accorded special 
ohapters. 

In part 2, the manufacture and general behaviour of 
oil varnishes are considered, together with properties 
and defects of varnishes such as viscosity, elasticity, 
hardness, water absorption, turbidity and dura- 
bility. Chapters 15 and 16 are devoted to spirit 
and insulating varnishes, and the final chapter 
deals with the analysis of drying oils and oil varnishes. 

The chapters are provided with references — in 
all 800 references being given. The up-to-date 
character of the work is shown by references made 
to papers published during the year 1923. Although 
manufacturing details have, to some extent, been 
subordinated to the fuller scientific treatment of 
the fundamentals, the book contains technical 
information of high value. 

The inclusion of British Standard Specifications, 
such as those of the British Engineering Standards 
Association, the War Office and other similar authori- 
ties, is a new and welcome feature in an English work. 
The book is well got up and singularly free from 
printer’s errors, and the author is to be congratulated 
on having produced a work of outstanding merit. 

C. A. Klein 


Brewing Waters. By C. A. Warren. Pp. 114. 
Reprinted after revision of a series of articles from 
the Brewing Trade Review . London : The Brewing 
Trade Review , 1923. Price 10s. 

This well-printed and concisely written little 
volume consists of a reprint (after revision) of a series 
of articles contributed to the Brewing Trade Review , 
* of which the author for over twenty years has been 
technical editor. 

Intended in great part for brewing students, it may 
certainly be read with profit by all brewery chemists 
and engineers, who will find within its pages’ much 
information of value presented in readable form. 
The author may be congratulated on the skill with 
which he has achieved a compromise between the 
didactic style of the usual small handbook, and that 
too diffident handling of controversial matters, which 
is the snare of the writer who knows his subject well, 
and is over-anxious to bo perfectly accurate. This is 
well illustrated in the section dealing with that 
perennially thorny topic — the distribution of acids 
and bases in water analysis, and all that is involved 
in the time-honoured formula, “ the above are 
probably combined as follows.’’ The alleged forma- 
tion of reducing sugars in boilers which contain 
sodium carbonate, when worked under high pressures, 
is briefly alluded to on page 96, and those interested 
in this obscure and improbable synthesis will find 
further information in chapter 9 of J. H. Paul’s 
recently published book, “ Boiler Chemistry and Feed 
Water Supplies ” (Longmans, Green, 1923. 14s.). 

Actual methods of water analysis are not dealt 
with, but the unusually detailed and clear information 
furnished as to interpretation of results should enable 
those concerned to reap far more advantage from such 


analyses than is %>0 often the case. Among the 
specially interesting points dealt with may be men- 
tioned the treatment and reactions of magnesium 
compounds in water, and the results to be expected 
from the addition of calcium and other salts to brew- 
ing waters. It is to be regretted that no apparent 
system is evident in the furnishing of references to 
the literature when names are quoted ; these are 
sometimes given in full ( e.g ., pp. 65 and 97) and 
elsewhere (e.g., pp. 54 and 74) omitted. The index, 
too, is not a strong feature of the book, some names 
mentioned in the text not being included (e.g., 
Savage, p. 15), whilst the page references to some 
others (Rideal, Thresh, etc.) are incomplete. The 
author, however, may be congratulated on having 
produced a most useful little treatise on a subject 
about which very little concrete information couched 
in simple language is available. 

Henry F. E. Hulton 


Boiler Chemistry and Feed Water Supplies. 

By J. H. Paul. Second edition. Pp. ix-\- 252. 

London : Longmans, Green & Co., 1923. Price 

14,9. net. 

In the second edition this book is slightly increased 
in size by the inclusion of many new analyses of 
British and other waters. Greater consideration has 
been shown to the printer than to the reader in the 
arrangement of these analyses, but they constitute, 
nevertheless, a useful compilation of data. The 
analyses of tidal river waters might have been 
made more interesting by some indication of the 
influence of rainfall upon the composition of such 
waters. Since the appearance of the first edition 
there have been many cases of corrosion of industrial 
plant of various kinds in riverside works which have 
been attributable to the greater concentration of 
impurities in tidal rivers which resulted from the 
drought of 1921. In pointing out the omission of 
any reference to this it is not desired to detract 
from the general excellence of the book, the usefulness 
of which is proved by the appearance of a second 
edition within a short period. The text follows 
that of the first edition very closely, evidently the 
author has not found it necessary to modify his 
general conception of the mechanism of corrosion 
in boilers under pressure nor the explanation of the 
occurrence of oxygen in steam supplies which it 
affords. 

f H. Hollings 


Monsieur P. Mallet, whose death was recently 
announced from Paris, was president of the Soetete 
Lille Bonnteres et Colombes (petroles) ; director of 
Usines k Gaz, and the former president of the Societe 
Technique, and of the Syndicat Professionnel de 
l’lndustrie du Graz. His post on the Soc&tA des 
Petroles de Lille, has been assumed by Monsieur A- 
Palliez. 
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PARLIAMENTARY NEWS 
HOUSE OF COMMONS 
Anglo- Persian Oil Co. 

In reply to various questions, Mr. N. Chamberlain 
said that, some eighteen months ago, a proposal 
to sell the Government shares in the Anglo -Persian 
Oil Co. was rejected, on the advice of a Cabinet 
Committee. A similar proposal was made recently, 
but the Government had not had time to examine 
it.— (Jan. 17.) 

tier mail Reparation (Recovery) Act 

Mr. Chamberlain informed Mr. Shinwell that 
complaints had been received from British traders 
owing to the refusal of the German Government to 
comply with the Reparation (Recovery) Act. Strong 
representations were made to the German Govern- 
ment, which had sent a representative to London 
to discuss the matter. — (Jan. 17.) 

[The Times of Jan. 23 reports that the negotia- 
tions have been broken off, as the German 
Government required concessions which could not 
be allowed. — E d.] 

British and German Dyestuffs 

Answering Mr. Waddington, Viscount Wolmer 
said that negotiations had been proceeding for some 
time between the British Dyestuffs Corporation and 
German dye-makers. The Board of Trade had 
approved of the negotiations, as a satisfactory 
agreement would increase the efficiency of the home 
dyestuffs industry. Negotiations were still pro- 
ceeding, . so no detailed statement could yet be 
made - (Jan. 17.) 

Smoke Abatement 

Sir W. Joynson-Hicks, in reply to Sir H. Brittain, 
said it was proposed to reintroduce the Smoke 
Abatement Bill, and he hoped it would become law 
during the present session. — (Jan. 17.) 


REPORTS 

Report on the Finance, Industry, and Trade 
of Peru, dated August, 1923. By A. J. Hill, 
H.M. Vice-Consul , Callao. Department of Over- 
seas Trade . Pp. 30. H.M. Stationery Office , 
1923. Price Is. 

A feature of the year under review was the number 
of concessions sought, principally in regard to 
minerals, and the foreign capital so introduced was 
welcomed ( cf . Chem. and Ind., 1923, 187). 

Though promising signs of a good trading year 
were in evidence at the end of 1922, trade experienced 
in 1923 a return to depression. Some dislocation in 
the import trade was caused in the middle of the 
year by the unexpected application of higher customs 
tariffs. In 1922 imports amounted to £p. 10,593,000, 
exports to £p.!8,693,000, and in the first six months 
of 1923 to £p.6,464,000 and £p.8,767,000 respectively 
(the £1 Peruvian equals £1 English at par). Of the 
imports in 1922 the United States provided 39 per 


cent, and the United Kingdom 19 per cent. Among 
the items figure industrial mineral products, 
£p.554,983 ; metals, £p.930,156 ; stones, earths, and 
glass, £p.235,840 ; chemical and medicinal pro- 
ducts, £p.354,903. Exports . of sugar were valued at 
£p. 4, 484, 556, cotton at £p .4,750,370, metals at 
£p.4, 106,749, and oil at £p.4,496,853. 

Of the natural resources of the country, minerals 
have been most developed recently. The output of 
petroleum, 373,000 t. in 1920, rose in 1922 to 
701,000 t. In spite of depression in the market the 
copper output increased by 3000 t. to 36,408 t. in 
1922. Silver is of great importance, 409,635 kg. 
being produced in 1922, as well as 2533 kg. of gold. 
Coal is mined in comparatively small quantities, and 
the 303,321 t. produced in 1922 was used by the 
copper smelter at Oroya. 


Report on the Economic Conditions in Cuba, 
September, 1923. By D. St. Clair Gainer, 
Acting H.M. Consul-General , Havana, . Depart- 
ment of Overseas Trade. Pp . 32. H.M. 
Stationery Office, 1923. Price 1*. 

The optimism prevailing at the time of the last 
report (cf. Chem. and lnd., 1923, 505) has been 
justified. No serious political situations developed, 
the price of sugar rose, and local industries showed 
signs of progress. Towards tho end of the season 
sugar prices fell, however, but, though at present 
business is very dull, the situation is much better now 
than it was a year or two ago. No definite figures 
are available relating to British trade in the period 
under review, but enquiries for British gbods are 
numerous. Cuba has taken the j)lace of Austria 
and Germany as supplier of sugar to the United 
Kingdom, and Cuban producers hope to maintain 
their position. In general, the volume of trade with, 
Britain is a very bad second to that with the United 
States, but with the realisation that Britain is a 
good alternative market for Cuban produce, this 
country is likely to be looked to more than at 
present as a source of supply. 

Trade statistics show that 1922 was a very good 
year, imports being valued at $180,259,002 and 
exports at $323,91 1,735, the high figure for the exports 
being due to the record sugar crop and its increasing 
price. The 1922-3 crop, 3,600,000 t., was about 
400,000 t. less than the previous season’s, but prices 
have risen further, being now higher than at any 
time since 1920. Alcohol manufactured from sugar 
residues has recently become important in Cuba. 
In 1922 about 11,000,000 gall, was produced, of 
which about 4,000,000 gall, was converted to motor 
spirit. Since the beginning of 1923 the price of 
molasses has increased, and this factor, together 
with increased exports, has led t-o a difficult position 
in the industry which has had to ask the Govern- 
ment to aid it by restricting exports. 

Copper and iron ores were mined in the period 
October, 1922-March, 1923, to the extent of 97,914 t. 
and 357,100 t. respectively. Asphalt is obtained in 
various parts of the island ; small quantities of 
petroleum are also found and it is hoped that fresh 
fields may be opened. 
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There are several local industries in Cuba. Paper- 
making has long been established, the present annual 
production being about 13,000 t. The manufacture 
of soap and perfumes is also one of the oldest 
industries ; there are now four or five important 
factories, vith an annual output valued at about 
$3,300,000. The tallows, caustic ash, and soda ash, 
formerly obtained from Great Britain, are now 
imported from the United States. About 60 per cent, 
of the demand for cement is satisfied by the Cuban 
Portland Cement Co., which produces up to 600,000 
barrels annually. Here foreign competition is keen, 
but some degree of protection seems likely to be 
afforded to the company. 


COMPANY NEWS 

RECKITT'S (IRELAND) LTD. 

This company has been registered in Dublin to 
carry on the business of manufacturers of and 
doalers in starch, washing blue, ultramarine, blade 
lead, carbon black, metal polish, etc. The capital 
is £150,000. 

INDESTRUCTIBLE PAINT CO. LTD., 

The object of this company, capitalised at £100,000, 
is to manufacture, export, import and deal in paint, 
enamel, lacquer, varnish, stains, dyes, colours, inks, 
oils, polishes, turpentine, petroleum and its deriva- 
tives anti a wide range of drugs, acids, alkalis and 
other chemicals, as well as mineral and vegetable 
products. The share issue has been over-sub- 
scribed. Application is being made to the Stock 
Exchange for permission to deal in the shares. 

MAGADA SODA CO., LTD. 

According to the scheme of reconstruction to be 
submitted to the meeting on January 28, a new 
company will be formed bearing the same name, with 
a capital of £1,025,000, made up of 400,000 7 per cent, 
preference and 2,500,000 ordinary shares of 5s. each ; 
debentures amounting to £499,950 (6 per cent.) will 
be issued. Each ordinary £1 share will be exchanged 
for one ordinary share of 5s. in the new company, 
and every 5 1s. deferred shares for one ordinary share, 
under certain conditions. The Colonial Office is 
prepared to grant concessions in regard to freight and 
royalty. A resolution to wind up the present com- 
pany will be submitted with the scheme for recon- 
struction. 

DERBYSHIRE MINING AND EXPLORATION, LTD. 

This company, with a share capital of £50,000, 
divided into 80,000 shares of 5s. each, has been formed 
to work lead mines in the Wirksworth district of 
Derbyshire. Some of the mines are already opened, 
and at Cromford, where promising veins of gatena 
have been located, the output of by-product barytes, 
caJcite and spar, should nearly pay the cost of winning 
and treating the lead ores. 


LEGAL INTELLIGENCE 

Right of Gas Company to manufacture Caustic Soda, 
Deuchar v. Gas Light and Coke Co. 

On January 18 Mr. Justice Astbury heard, in the 
Chancery Division, an action by Mr. J. L. Deuchar, 
a stockholder in the Gas Light and Coke Co., who 
had acquired his stock for the purpose of the action 
and was secretary to the Kastner Kellner Alkali 
Co., for a declaration that the manufacture by the 
Company of any chemical or other substance 
necessary or convenient for the treatment, com- 
pounding, conversion, or otherwise rendering market- 
able any products or residue produced by the making 
of gas by the company, or the erection by the company 
of any factory or buildings for such manufacture were 
ultra vires the company, end for an injunction to 
restrain such manufacture or erection. The par- 
ticular substances were caustic soda and chlorine, 
which the company was manufacturing for the 
treatment of naphthalene, and chlorine arose 
necessarily in the manufacture of caustic soda. 

By section 40 of the Gas Light and Coke Co. Act 
of 1868, the company was authorised “ to make 
and supply gas, and to convert, manufacture, and 
deal with, sell, and dispose of coke, tar, coal, pitch, 
asphaltum, ammoniacal liquor, oil, and all other 

roducts, refuse, or residuum arising or producod 

y the making of gas.” Section 64 of the Act of 
1876 authorised the company to purohase and 
maintain appliances and to use all such works for 
dealing with residuals as might be required or 
deemed necessary or expedient for efficiently and 
economically carrying on the undertaking. The 
company had for some years purchased caustic soda 
for converting naphthalene into /J-naphthol but 
alleged that the prices charged for caustic soda were 
excessive, and that, with a view to economy, it was 
expedient to erect a factory to manufacture caustic 
soda for treating naphthalene. In making caustic 
soda, chlorine resulted as a by-product, and was 
used for treating other residuals. The company did 
not intend to make caustic soda in larger quantities 
than were required for that purpose, or to sell or 
dispose otherwise of caustic soda or chlorine. 

The plaintiff alleged that the company had no 
power to manufacture caustic soda but must buy 
it from chemical manufacturers and claimed that 
the company had no power given to it by the Act 
to manufacture caustic soda. The defendant com- 
pany claimed that “ manufacture ” in the Acts 
must not be read in too narrow a sense. It was 
used in the sense of to “work up,” as was shown 
by the inclusion of coal. The Acts gave the com- 
pany no special authority to buy anything necessary 
for the conversion of residuals, but it was clear that 
they could do so, and, similarly, no special authority 
was needed for the manufacture of necessary 
materials. The company had power to do what 
they thought requisite for their objects. In reply 
the plaintiff said it was not sufficient for the company 
to say that it only manufactured enough caustic 
soda for its own purposes. 

Mr. Justice Astbury said that the point to be 
decided was of considerable importance. The 
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plaintife wa^ sqju^ of another com- 

pany, manufacturers oi chemicals, to restrain the 
Gas Light and Coke Co. from making, as distinct 
from purchasing, materials which it required. The 
main object of the company was to make and dis- 
tribute gas, but under the special Acts it had power 
to manufacture and sell residuary products. One 
of these residuals was naphthalene, and it was 
admitted that the company was entitled to make 
/Miaphthol by treating the naphthalene with caustic 
soda, and to buy caustic soda for that purpose ; 
but the dispute was whether it was entitled to 
manufacture it. 

The company said that the cost of manufacturing 
caustic soda would be only one-third of the buying 
price. No evidence had been given that the com- 
pany had made more caustic soda than it required 
or more chlorine than it could use for the purpose 
of other residuals. It was admitted that no safe of 
either had been made by the company. A wide 
meaning must be given to the word “ manufacture.” 
The plaintiff contended that the manufacture of 
caustic soda was a separate business for which no 
power was given to the company. But if the 
directors deemed it necessary for carrying on the 
business to convert naphthalene into ^-naph- 
thalene by means of caustic soda they were entitled 
to do so. He could not see why, ii the company 
laid power to buy caustic soda, it was not quite as 
proper to make it, especially if it were cheaper 
to do so. 

Chlorine necessarily arose from the manufacture 
of caustic soda, and the company was by statute 
not allowed to store it, but must get rid of it, and 
if the company was entitled to make caustic soda 
it was entitled to use the chlorine upon other 
residuals. It was suggested that tho company 
was going to make bleaching powder with it, but 
no evidence as to this had been given. The real 
test was not as to necessity or convenience, but 
whether the thing objected to was really incidental 
to one of tho statutory objects. There was nothing 
in the Acts which expressly prohibited the manu- 
facture. It was entirely fallacious to say that the 
making of a necessary article was a separate business. 
The company was in no way setting up as dealers 
in or manufacturers of caustic soda. If the directors 
Mere carrying out their statutory objects it was 
immaterial what the methods were, unless such 
methods were ciroumscribed by statute. He held 
tlmt the company was neithor doing, nor proposing 
to do, anything which was ultra vires, and the action 
must be dismissed, with costs. 


The death is announced of Prof. P. Gucci, professor 
°f general chemistry in the University of Siena. 
, j' or & time assistant to Prof. Cannizzaro, Gucci had 
done much work on alkaloids, santonine and its 
derivatives, on the separation of closely -related metals, 
en the phthalides* 


MARKET REPORT 

This Market Report is compiled from special information 
received from the Manufacturers conoemed. 

Unless otherwise stated the prices quoted below cover fair 
quantities net and naked at sellers' works , 

GENERAL HEAVY CHEMICALS 
The comparatively healthy state of the Chemical market 
continues, and business is very steady with few outstanding 
features attracting attention — conditions which prom we well, 
if gradual improvement is maintained. Prices are very 
firm and show a tendency to harden in certain directions. 
Acetic Acid, 40% tech. , . £24 per ton. Fair inqniry. 

Acid Hydrochlorio . . 3s. 9d. — 6s. per carboy d/d., ac- 
cording to purity, strength and 
locality. 

Acid Nitric 80° Tw. .. £21 10s. — £27 per ton makers 

works according to district and 
quality. 

Acid Sulphuric . . . . Average National prices f.o.r. 

makers’ works, with slight varia- 
tions up and down owing to 
local considerations : 140° Tw., 
Crude Acid, 65s. per ton. 168° 
Tw., Arsenical, £5 10s. per ton. 
168° Tw., Non -arsenical, £6 15s. 
per ton. 

Ammonia Alkali . . £6 15s. per ton, spot, delivery. 

General export demand good, 
particularly from the Continent. 
Bleaching Powder . . Spot £11 d/d. ; Contract £10 d/d. 
4 ton lots. 

Bisulphite of Lime £7 per ton, packages extra. 

Borax, Commercial — 

Crystal . . ♦ . . . £25 per ton. 

Powder . . . . £26 per ton. 

(Packed in 2-cwt. bags, carriage 
paid any station in Great 
Britain.) 

Calcium Chloride . . £5 17s. 6d. per ton d/d. 

Potash Caustic . . . . £30 — £33 per ton. 

Potass. Bichromate . . 5$d.~ 6d. per lb. 

Potass. Chlorate . . . . 3d. — 3£d. per lb. 

Salammoniao . . . . £32 per ton d/d. 

Salt Cake . . . . £4 10s. per ton d/d. 

Soda Caustic 76% . . £17 — £19 10s. per ton, according 

to quality. 

Soda Crystals . . . . £5 5s. — £5 10s. per ton ex railway 

depots or ports. Good business 
continues. 

Sod. Acetate 97/98% . . £24 per ton. 

Sod. Bicarbonate . . £10 10s. per ton carr. paid. In 
fair request. 

Sod. Bisulphite Powder 

60/62% .. .. £19 — £20 10s. per ton according to 

quantity, f.o.b., 1-cwt. iron 
drums included. 

Sod. Chlorate . . . . 3d. per lb. Very quiet. 

Sod. Nitrate refd. 96% . . £13 5s. — £13 10s. per ton ex 
Liverpool. Nominal. 

Sod. Nitrite, 100%basis. . £27 per ton d/d. 

Sod. Sulphide cono. 60/65 About £15 per ton. 

Sod. Sulphite, Pea Cryst. £15 per ton f.o.r. London, 1-cwt. 

kegs included 

RUBBER CHEMICALS 

Tho demand for rubber chemicals remains somewhat 
slow, and values are slightly lower. 

Antimony Sulphide- 

Golden . . . . 5Jd. — Is. 3d. per lb., k *ocording to 

quality. 

Crimson « . - «■■*. Is. 3d.— Is. 6d, per lb., according 
to, quality. 
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Arsenic Sulphide, Yellow Is. 1 Id. per lb. 

Cadmium Sulphide . . 4s. per lb. 

Carbon Bisulphide . . £24 — £26 10s. per ton according 
to quantity. 

Carbon Black . . • . . Prices continue low but expected 

to advance in the Spring. Two 
or three case lots can now be 
bought at 6Jd. per lb. ex wharf. 
For direct shipment in quan 
tity the price is about 6d. 
per lb. c.i.f. 

Carbon Tetrachlorido . . £56 per ton, drums free. 

Chromium Oxide . . Is. 3d. per lb. 

Indiurubber Substitutes, 

White and Dark . . 4d.— 6|d. per lb. Fairly brisk 
demand. 

Lamp Black . . . . 40s. per cwt., barrels freo. 

Load Hyposulphite . . 7$d. per lb. 

Lithopone . . . . £22 10s. per ton. 

Mineral Rubber “ Rub- 

pron ” . . . . . . £15 10s. por ton f.o.r. London. 

Sulphur . . . . . . £10— £12 per ton, according to 

quality. 

Thiocarbonilide . . . . 2s. 9d. per lb. 

Vermilion, pale or deep . . 3s. 4d.~ 3s. Gd. per lb. 

Zinc Sulphide . . . . 7^d. — Is. 8d. por lb., according to 

quality. 

WOOD DISTILLATION PRODUCTS 

All acetates command a good trado and there appears a 

more healthy prospect in the charcoal market. 

Acetate of Lime- 

Brown . . . . . . £14 10s. per ton d/d. Demand 

active. 

Grey £22 per ton. 

Liquor . . . . . . 9d. per gall. 32° Tw. 

Charcoal . . . . . . £7 5s. — £9 per ton, according to 

grade and locality. Market quiet. 

Iron Liquor . . . . Is. 7d. per gall. 32° Tw. 

Is. 2d. „ „ 24° Tw. 

Red Liquor . . . . lOd. — Is. per gall. 14/16° Tw. 

Wood Creosote . . . . 2s. 7d. por gall. Unrefined. 

Wood Naphtha — 

Miscible .. .. 5s. Gd. por gall. 60% O.P. Dull 

market. 

Solvent .. .. 5s. Gd. por gall. 40% O.P. Dull 

market. 

Wood Tar . . . . £5 — £6 per ton according to grade. 

Demand not very brisk. Ample 
supplies. 

Brown Sugar of Lead . . £42 per ton. Demand more active. 

TAR PRODUCTS 

Acid Carbolic — 

Crystals . . , . 8Jd. per lb. Some business pass- 

ing at lower prices. 

Crude 60’s . . . . 2s. — 2s. 3d. per gall. Little busi- 

ness passing. Market weaker in 
sympathy with crystals. 

Acid Cresylic, 97 ft 99 . . Is. lid. — 2s. Id. per gall. Steady 

business. 

Pale 95% . . . . Is. lOd.- — 2s. per gall. Good de- 

mand. 

Dark . . . . . . Is. 7d. — Is. lid. per gall. Steady 

business. ‘js 

Anthracene Paste 40% . . 4d. per unit per cwt. Nominal 
price. No business. ■'* 

Anthracene Oil — 

Strained . . . . lOd. per gall. Very quiet. 

Unstrained . . . . 8d. — 9d. per gall. 

Benzole — 

Crude 65’s . . . . 8d. — lOd. per gall, ex works in 

tank wagons. 

Standard Motor . . Is. Id. — Is. 2d. per gall, ex works 
in tank wagons. 
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Benzole, Pure . . . . Is. 4$d. — Is, 7d. per gall, ex works 

in tank wagons, 

Toluole — 90% .. Is. 3d. — Is. 4d. per galL 

Pure . . . . Is. 9d- — Is. lOd. per galL 

Xylol 2s. 3d. per galL 

Creosote — 

Cresylio 20/24% .. 11 id. per gall. Firm. Fair busi- 

ness passing. 

Middle Oil . . . . *) 9d. — lOd. per gall, according to 

Heavy . . . . . . > grade and district. Market 

Standard Specification ) very firm. Demand good. 
Naphtha — 

Solvent 90/160 .. la. Id— Is. 2d. per gall. 7 rather 

Solvent 90/190 .. Is. Id.— Is. 3d.pergall. j 

Naphthalene Crude — 

Drained Creosote Salts £7 10s. — £8 per ton. Demand 
maintained. 

Whizzed or hot pressed £10 — £14 per ton. Quiet and 
weak. 

Naphthalene — 

Crystals . . . . £18 per ton. 

Flaked.. .. .. £18 per ton. 

Pitch, medium soft . . 85s. — 90s. per ton. Nominal. 

No sellers. 

Pyridine — 90/140 .. 16s. — 17s. per gall. More stable 

with fair business. 

Heavy .. lls. — 12s. Firmer with better 

demand. 

INTERMEDIATES AND DYES 

Business in dyestuffs has improved appreciably since the 
holidays. Prices are very firm. 

In the following list of Intermediates delivered prices 
include packages except whore otherwise stated. 

Acetic Anhydride 95% . . Is. Gd. per lb. 

Acid H. . . . . . . 4s, Gd. per lb. 100% basis d/d. 

Acid Naphthionic . . 2s. 5d. per lb. 100% basis d/d. 
Acid Neville and Winther 6s. lid. per lb. 100% basis d/d. 
Acid Salicylic, tech. . . Is. 6d. per lb. Better demand. 

Acid Sulphanilio . . 10$d. per lb. 100% basis d/d. 

Aluminium Chloride, an- 

hyd Is. per lb. d/d. 

Aniline Oil . . . . 8 Id. per lb. naked at works. 

Aniline Salts . . . . 9d. per lb. naked at works. 

Antimony Pentachloride Is. per lb. d/d. 

Benzidine Base . . . . 4s. 6d. per lb. 100% basis d/d. 

Benzyl Chloride 95% . . Is. 3d. per lb. 

p-Chlorphenol .. . . 4s. 3d. per lb. d/d. 

p-Chloraniline . . . . 8s. por lb. 100% basis. 

o-Cresol 29/31° C. . . 5$d. — Gd. per lb. Demand quiet. 

m-Cresol 98/100% .. 2s. Id. — 2s. 3d. per lb. Market 

quiet. 

p-Cresol 32/34° C. . . 2s. Id. — 2s. 3d. per lb. Market 
quiet. 

Dichloraniline . . . . 2s. 2d. per lb. 

Diohloraniline S. Acid . . 2s. Gd. per lb. 100% basis. 
pDichlorbenaol . . . . £75 per ton. 

Diethylaniline . . . . 5s. per lb. d/d., packages extra, 

v returnable. 

Dinaethyaniline . . . . 2s. 5d. per lb. d/d. Drums extra 

Dinitrobenzene . . . . 9d. per lb. naked at works. 

^Dinitrochlorbenzol . . £82 per ton d/d. 

Dinitro toluene — 48/50° C. 8d. — 9d. per lb. naked at works. 

60/68° C. Is. 2d. per lb. naked at works. 
Diphenylamine . . . . 3s. 3d. per lb. d/d. 

Monochlorbenzol . . £63 per ton. 

^-Naphthol .. .. Is. Id. per lb. d/d. 

a-Naphthylamine . . Is. 5d. per lb. d/d. 

jg.Naphthylamine - . . 4s. per lb. d/d. 

m-Nitraniline . . . . 5s. 3d. per lb. d/d. 

p-Nitraniline . . . . 2s. 5d. per lb. d/4. 

Nitrobenzene . . . . 5$d. — 5§d. per lb. naked at works. 
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0-Nltrochlorbeaozol . . 2s. per lb. 100% basis d/d. 

Nitron aphthalene . . llfd. per lb. d/d. 

p-NitrophenoI . . . . la. 9d. per lb. 100% basis d/d. 

p-Nitro-o-amido-phenol . . 4a. 6<1. per lb. 100% basis, 
w- Phony lene Diamine . . 4a. 6d. per lb. d/d. 
p-Phenylene Diamine 10s. 6d. por lb. 100% basis d/d. 

r. Salt 3s. per lb. 100% basis d/d. 

.Sodium Naphthionate . . 2s. 7d. per lb. 100% basis d/d. 
o-Toluidine . . . . 7d. — 8d. per lb. 

p-Toluidine .. • 4s. — 4s. 5d. per lb. d/d. 

m-Toluylon© Diamine . . 4s. 8d. per lb. d/d. 

PHARMACEUTICAL AND PHOTOGRAPHIC 
CHEMICALS 

Market values show little change, while demand continues 
steady with better inquiry from abroad. 

Acid, Acetic 80% B.P. . . £50 per ton. 

Acid, Acetyl Salicylic . . 3s. ' 6d. — 3s. lOd. per lb. Very 
firm. Steady demand. 

Acid, Benzoic . . . . Commercial acid of poor quality 

offered at 2s. 6d. per lb. 

Nominal price B.P. quality 
4s. per lb. without supplies 
being available. 

Acid, Boric B.P. . . Cryst. £54 per ton, Powder £58 

per ton. Carriage paid any 
station in Great Britain. 

Acid, Camphoric . . . . 18s.-— 20s. per lb. 

Acid, Citric . . . . Is. 5|d. per lb., less 5% for ton 

lots. Domand fair. 

Acid, Gallic . . . . 3s. per lb. for pure crystal. 

More inquiry. 

Acid, Pyrogallic, Cryst. . . 6s. per lb,, for 28 lb. lots. 

Acid, Salicylic . . . . 2s. 4d. per lb. Market weaker. 

Acid, Tannic . . . . 3s. 3d. per lb. for B.P. quality. 

Acid, Tartaric .. ..Is. ljd. por lb. less 5%. Fair 

demand. 

Amidol 9s. per lb. d/d. 

Acetanilide . . . , Declined to 3s. per lb., but 

supplies still short. 

Amidopyrin .. .. 14s. per lb. Domand negligible. 

Ammon. Benzoate . . 4s. Gd. — 5s. per lb. for English 

make. 

Ammon. Carbonate B.P. £35 por ton. 

Atropine Sulphato . . 12s. Gd. por oz. for English make. 

Some foreign makers still quote 
much higher values. 

Burbitono.. .. .. 17s. per lb. 

llcnzonaphthol . . . . 5s. Gd. per lb. Supplies scarce. 

Some dealers quote more. 

Bismuth Salts .. .. A steady market. Prices according 

to quantity : 

Bismuth Carbonate . . 12s. 9d. — 14s. 9d. per lb. 

,, Citrate.. .. 11s. 4d. — 13s. 4d. ,, 

,, Salicylate . . 10s. 2d. — 12s. 2d. „ 

,, Subnitrate . . 10s. 9d. — 12s. 9d. „ 

Bomx B.P. . . . . Crystal £29, Powder £30 per ton. 

Carriage paid any station in 
Great Britain. 

Bromides — Per lb. 

Potassium . . . . lOd. — Is. ^ Market stiffening 

Sodium lOd. — Is. 2d. > up owing to Conti - 

Ammonium . . . . la. — Is. 2d. J nental position. 

Calcium Lactate . . 2s. 9d. per lb. for best English 

make. Steady sale. 

I 'Moral Hydrate . . . . 4s. — 4s. 3d. per lb. Firmer ten- 

dency. 

Chloroform . , . . 2s. per lb. for cwt. lots. 

Creosote Carbonate . . 6s. Gd. perib. Little demand. 

Ciiaiucol Carbonate .. 13s. per lb. for small stocks 

available. Slightly weaker. 

Examine . . . . 3$. 9d. — 4s, per lb. for foreign 

makes. Weaker in some hands. 


Homatropine Hydrobro- 
mide . . . . . . 30s. per oz. 

Iron. Ammon. Citrato, 

B.P. . . . . . . Is. lid. — 2s. 3d. per lb., according 

to quantity. 

Magnesium Carbonate — 

Light Commercial . . £36 per ton net. 

Magnesium Oxide — 

Light Commercial . . £72 10s. per ton, loss 2£%. 

Heavy Commercial . . £27 per ton, less 2$%. 

Heavy Pure . . . . Is. 6d. — 2s. per lb., according to 

quantity. Steady market. 

Menthol — 

A.B.R. recrysfc. . . 56s. per lb. 

Synthetic . . . . 2Gs. — 35s. por lb., according to 

quantity. English make. 

Merourials . . . . Firm and likely to advance. 

Red oxide .. . . 4a. lid.' — 5s. Id. per lb. 

Corrosive sublimate . . 3s. 8d. — 3s. lOd. „ 

White precip. . . . . 4s. 6d. — 4s. 8d. ,, 

Calomol . . . . 4s. Id. — Is. 3d. ,, 

Methyl Salicylate . . 2s. lOd. per lb. for carboys. Quiet. 

Methyl Sulphonal . . 21s. per lb. 

Methylene di-tannin . . 7s. Gd. por lb. In good domand. 

Paraformaldohydo . . 3s. 6d. por lb. 

Paraldehyde . . . . Is. 7d. per lb. 

Phenacetin . . . . 7s. 3d. per lb. Steady market. 

Phehazono . . . . 8s. per lb. Weaker. 

Phenolphthalein . . . . 8s. per lb. Still wanted for spot 

supplies. 

Potass. Bitartrate™ 

99/100% (Cream of 

Tartar) . . . . 88s. — 90s. per cwt., less 2|%. 

Demand improving. 

Potass. Citrate . . . . Is. 8d. — 2s. per lb. 

Potass. Ferricyanide . . 3s. per lb. 

Potass. Iodide . . . . 16s. 8d. — 17s. 5d. por lb., accord- 

ing to quantity. Demand con- 
tinues. 

Potass. Motabisulphito . . 7£d. lb., 1-ewt. kegs included. 

Potass. Permanganate . . 9d. per lb. for B.P. crystal English 
make. In good demand. 

Quinine Sulphate . . 2s. 3d. — 2s. 4d. per oz., in 100 oz. 

tins. Steady market. 

Resorcin . . . . . . Gs. per lb. Neglected. 

Salol 3s. 9d. per lb. 

Silver proteinato . . 9s. Gd. per lb. 

Sod. Benzoate . . . . 3s. 3d. per lb. Weaker but 

stocks still small. 

Sod. Citrate, B.P.C., 1923 Is. lOd. — 2s. per lb., according to 
quantity. 

Sod. Hyposulphite — 

Photographic . . . . £14 — £15 per ton, according to 

quantity, d/d. consignee’s sta- 
tion in 1-cwt. kegs. 

Sod. Metabisulphite cryst. 37s. 6d. — 60s. por cwt. nett cash, 
according to quantity. 

Sod. Nitroprusside . * 16s. per lb. Less for quantity. 

Sod. Potass. Tartrate 

(Rochelle Salt) . . 87s. 6d. per cwt. Market quiet. 

Sod. Salicylate . . . . Powder 2s. lid. per lb.. Crystal at 

3s. per lb., and good flake at 
3s. 6d. per lb. Firm and very 
active. Powder in short supply. 

Sod. Sulpliide — 

Pure recryst. . . . . lOd. — Is. 2d, per lb., according to 

quantity. 

Sod. Sulphite, anhydrous £27 10s. — £28 10s. per ton, accord- 
ing to quantity, 1-cwt. kegs 
included. In large casks £i per 
ton less. 

Sulphonal. . . . . . , 18s. 6d. per lb. 
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Tartar Emetic . . . . Is. 4d. per: lb. 

Thymol . . . . . . 13s. 6d. — 14s. 6d. per lb. for good 

white crystal from ajowan seed. 


PERFUMERY CHEMICALS 

12s. 6d. per lb. Dearer. 

Slightly cheaper. 


Acctoplionono 
Aubepino . . . . . . 13s. 6d. 

Amyl Acetate . . . . 3s. 

Amyl Butyrate . . . . 7s. 3d. 

Amyl Salicylate . . . . 3s. (id. 

Anethol (M.P. 21/22° C.) 3s. 9d. 
Benzyl Acetate from Ohio* 

rino -free Benzyl Alcohol 3s. 3d. 
Benzyl Alcohol free from 

Chlorino . . . . 3s. 3d. 


Benzaldohydo free from 


Chlorino 

. 3s. 3d. 


Benzyl Benzoate . . 
Cinnamic Aldehyde 

. 3s. 9d. 

,, . Slightly cheaper. 

Natural 

. 21s. Od. 

,, Cheaper. 

Coumarin 

. 21s. 

,, Dearer. 

Citronellol 

. 19s. 

M 

Citral 

. 10s. 


Ethyl Cinnamate 

. 10s. 


Ethyl Phthalate. . 

3s. 9d. 

99 

Eugenol . . 

. 11s. 


Geraniol (Palraarosa) 

. 37s. Od. 


Geraniol . . 

ii 
1 1 
2 

Gd, per lb. Much 

Heliotropine 

. 8s. Gd. per 

lb. 

Iso Eugenol 

. 15s. 9d. 


Linalol ex Bois de Rose. 

. 20s. 

n 

Linalyl Acetate . . 

. 20s. 

>> 

Methyl Anthranilato 

. 8s. 6d. 


Methyl Benzoate 

6s. 

Jf 

Musk Ketone 

52s. Gd. 


Musk Xylol 

19s. 


Nerolin 

4s. 


Phenyl Ethyl Acetate . 

10s. 

>} 

Phenyl Ethyl Alcohol . 

16s. 

t9 

Rhodinol 

60s. 


Safrol 

Is. lOd. 


Torpineol . . 

3s. 


Vanillin .. 

25s. 3d. — 26s. 6d. per lb. 


Almond Oil, 

S.P.A. .. 

Anise Oil 
Bergamot Oil 
Bourbon Geranium Oil . 
Camphor Oil 
Cananga Oil, Java 
Cinnamon Oil, Leaf 
Cassia Oil, 80/85% 
Citronella Oil — 

Java 85/90% .. 

Coylon 
Clove Oil . . 

Eucalyptus Oil 70/75%. . 
Lavender Oil — 


ESSENTIAL OILS 

Foreign 

. . . 14s. 6d. per lb. 

.. Is. lid. 

13s. 3d. 

32s. 6d. 

75s. per cwt. 
9s. (id. per lb. 

6 jd. per oz. 
10s. 6d. per lb. 


4s. 9d. 

4s. ,, 

9s. 9d. „ 

2s. 6d. per lb. 


French 38/40% Esters 24s. 6d. per lb. 

. . 3s. „ 

. . 2}d. per qz. 

.. 12s. 6d. per lb. 

. . 34s. per oz. 

. . 268. per oz. 

. . 22s. 6d. per lb. 


Lemon Oil 
Lemongrass Oil 
Orange Oil, Sweet 
Otto of Rose Oil — 
Bulgarian 
Anatolian 
Palma Rosa Oil . . 
Peppermint Oil — 
English 

Wayne County 
Japanese 
Pettigrain Oil 


70s. per lb. 

16s. 6d. per lb. 
13s. 9d. per lb. 
9s. 6d. per lb. 


Weaker. 


Cheaper. 

Weaker. 


Advanced. 
Advanced . 


Advanced. 


PATENT LIST 

The dates given In this list are, In the case of Applications for patents 
those of applications, and in the case of Complete Specifications accepted 
those of the Official Journals in which the acceptance is announced. Corn* 

f 'lete Specifications thus advertised as accepted are open to Inspection at 
he Patent Office immediately, and to opposition within two months of the 
date given ; they are on sale at Is. each at the Patent Office, Bale Branch, 
Quality Court, Chancery Lane, London, WlC. 2, 16 days after tho date 
given. 


I.— GENERAL; PLANT; MACHINERY 
Applications 

Apthorpe, Lawes, and Cambridge and Paul Instrument 
Co. Pyrometers. 63. Jan. I. 

Ateliers R4unis. Combined crushing, pulverising, and 
separating machine. 391. Jan. 7. 

Bell. Furnaces. 968. Jan. 12. (U.S., 13.1.23.) 

Blair, and Blair, Campbell, and McLean. Evaporation and 
concentration of liquors. 945. Jan. 12, 

Bloomfield, and Boakc, Roberts, and Co. Packing for 
fractionating columns etc. 175. Jan. 3. 

Candy. Filters. 389. Jan. 7. 

Coley and Hornsey. Rotary furnaces otc. 179. Jan. 3. 
Coley and Hornsey. Sealing rotary kilns otc. 180. Jan. 3. 

Complete Specifications Accf.fted 
10,907 (1922). Roberts, and Roberts, Ltd. Steam -heatod 
drying-cylinders. (208,732.) Jan. 9. 

23,921 (1922). Povoy. Machines for disintegrating or 
emulsifying materials. (209,135.) Jan. 16. 

26,378 (1922). Rigby. Drying processes and apparatus. 
(209,148.) Jan. 10. 

20,650 (1922). Plausons (Parent Co.), Ltd. (Plauson). 
Disintegrators. (209,163.) Jan. 16. 

34,400 (1922). Poliak (Riedel A.-G.). Process for making 
homogeneous mixtures. (208,904.) Jan. 9. 

3362 (1923). Arpin. Centrifugal separator. (209,312.) 
Jan. 10. 

7829 (1923). Ruslien (Krupp A.-G.). Disintegrating and 
finely grinding hard and soft substances, and squeezing and 
pressing out parts of plants etc. (208,962.) Jan. 9. 

7996 and 8459 (1923). Meister, Lucius, u. Brtbiing. 
Separating constituents of mixtures of gases and vapours. 
(195,098 and 195,400.) Jan. 9. 

11,322 (1923). V. L. Oil Processes, Ltd., and Lucas 
Preparation of catalytic bodies. (197,329.) Jan. 16. 

11,455 (1923). Bongardt Separating materials of differ- 
ent specific weights. (208,978.) Jan. 9. 

11,532 (1923). Vogelbusch. Concentrating - devices. 
(196,935.) Jan. 9. 

17,778 (1923). Fasting. Ball or tube mills. (200,526.) 
Jan. 9. 

II— FUEL ; GAS ; DESTRUCTIVE DISTILLATION ; 
MINERAL OILS; LIGHTING 
Applications 

Artificial Coal Co. (Hamon Process), and Hamon. Obtaining 
decolorising etc. carbon from peat etc. 646. Jan. 9. 
Becker. Coking retort oven batteries. 952. Jan. 12. 
Burgess. Pug mill for making artificial fuel etc. 50. 
Jan. 1. 

Card and Thole. 878. See III. 

Cobb and Hodsman. Purification of gas. 308. Jan. 4. 
Donald. Drying peat etc. 405 and 720. Jan. 7 and 10. 
Evans, South Metropolitan Gas Co., and Woodall, Duck 
ham, and Jones. Preparatory treatment of coals. 294. 
Jan. 4. 

France. Plant for washing coal etc. 862. Jan, 11. 
j Goskar. Manufacture of carbonised briquettes. 603. 

Koppers Co. Regeneratively -heated retort oven batteries. 
954. Jan. 12. (U.S., 5.10.23.) v 

Nielsen. Treatment of peat and production of fuel 
briquettes. 382. Jan. 5. . - ^ - v. • ^ 
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Power Specialty Qp, Cracking petroleum oil. 792. 
Jan. 10. (U.S., 11.1.2i| ? 

Roberts. Caxbonisatioii of ooal. 119. Jan. 2. 

Soc. l’Air Liquid©. Purification eto. of gas. 40. Jan, I, 
(Fr. f 10.4.23.) 

Underfeed Stoker Co., and Wood. Combustion of pulver- 
ised fuel. 226. Jan. 3, 

Whitewell. Production of water gas. 966. Jan. 12. 

Complete Specifications Accepted 

17.372 (1922). Gas Research Co. Gas-producer systems. 
(184,152.) Jan. 9. 

17.373 (1922). General Motors Research Corp. Fuels for 
internal-combustion engines. (196,237.) Jan. 9. 

21,046 (1922). Byrnes. Manufacture of liquid fuel. 
(209,128.) Jan. 16. 

26,701 and 26,702 (1922). Hoppers Co. Removal of 
hydrogen sulphide eto. from gases and liquids. (190,11 5-6. ) 
Jan. 16. 

26,708 and 26,730 (1922). Hoppers Co. Purification of 
gases. (190,117 and 190,119.) Jan. 16. 

° 26,715 (1922). Jackson (Hoppers Co.). Removal of hy- 
drogen sulphide from gases. (209,169.) Jan. 10. 

26.721 (1922.) Hoppers Co. See VII. 

26.722 (1922). Jackson (Hoppers Co.). See VII. 

27,821 and 31,122 (1922) and 1802 (1923). Bentley and 
Appleby. Gas-producers etc. (209,211.) Jan. 16. 

29,522 (1922). Diehl. Separation of coal from waste by 
flotation. (188,325.) Jan. 16. 

31,940 (1922). Haller and McLaren. Utilisation of waste 
gases from furnaces. (209,253.) Jan. 16. 

110 (1923). Diehl. Separation of coal from waste by 
flotation. (191,383.) Jan. 16. 

2931 (1923). Rialland. Purification of mineral oils. 
(193,029.) Jan. 16. 

10,306 (1923). Wollaston. Device for deflecting, opening, 
and crushing fuel during distillation or semi -distillation. 
(209,352.) Jan. 16. 

11,770 (1923). Ten Bosch. Means for reducing the 
percentage of water in peat bogs. (208,979.) Jan. 9. 

23,002 (1923). Hoppers Co. Apparatus for purifying 
gases. (204,058.) Jan. 16. 

27,676 (1923). Hoppers Co. Purification of gases. 
(209,378.) Jan. 16. 


III.— TAR AND TAR PRODUCTS 

Al'FTJOATIONS 

Card and Thole. Trcatmont of liquid hydrocarbons. 878- 
,lun. 11. 


IV.— DYESTUFFS AND INTERMEDIATES 
Applications 

British Dyestuffs Corp., Green, and Napier. Catalytic 
manufacture of phthalic anhydride etc. 963. Jan. 12. 

Farbenfabr. vorm. F. Bayer u. Co. Manufacture of 
sulphurised compounds of phenols. 115. Jan. 2. (Ger., 
9.2.22.) 

8<>c. Chem. Industry in Basle. Manufacture of intermediate 
products and dyestuffs therefrom. 295. Jan. 4. (Swiss, 
21.1,23.) 

V, -FIBRES; TEXTILES; CELLULOSE; PAPER 
Applications 

h'ourtaulds, Ltd., Clement, and Riviere. Manufacture of 
threads, strips, etc. from cellulose esters. 365. Jan. 5. 

I'ourt aulds, Ltd., and Glover. Manufacture of threads, 
Jnpw, eto. from cellulose ethers. 306. ' Jan. 5. 

( billet, and, Soo. pour la F^r. da la Soie Rhodiasefca. 
Vaiiufactuns of artillcial ikr^^ etc, " 205* Jan- 3. ,^.1. 


Complete Specifications Accepted , , 

18,560 and 32,456 (1922). Manufacture of arti|lcjUl textile 
products. (209,125.) Jan. 16. 

23,421 (1922). Thomley, Tapping, and Reynard. Menu* 
faciure of cellulose. (208,751.) Jan. 9. 

26,953 (1922). Ros. Treatment of fibrous materials. 
(209,192.) Jan. 16. 

11,639 (1922). Vains. Neutralising the hydrochloric acid 
formed by the chlorination of cellulosic materials. (197,329.) 
Jan. 16. 

VI.— BLEACHING ; DYEING; PRINTING; 
FINISHING 

Applications 

Marks (Quaker Oats Co.). Process of colouring materials. 
465. Jan. 7. 

Minshull. Hank-dyeing machines. 354. Jan. 5. 
Roberts. Washing, bleaching, or dyeing fibrous materials. 
403. Jan. 7. 

Sonsom, Sansom, and Stemp. Fireproofing solutions. 787. 
Jan. 10. 

Complete Specifications Accepted 
24,206 and 24,207 (1922). *Vielle. Waterproofing or 
protecting fibre or fabrics. (209,138.) Jan. 16. 

9707 (1923). Imray (Soc. Chem. Industry in Basle). 
Improving dyeings obtained with sulphur dyestuffs. (208,972.) 
Jan. 9. 

12,991 (1923). Rosina. Apparatus for dyeing hanks. 
(197,936.) Jan, 10. 


VII. — ACIDS ; ALKALIS ; SALTS ; NON-METALLIC 
ELEMENTS 

Applications 

Clay Cross Co., and Jackson. Recovery of fluorspar etc. 
from waste dumps. 12. Jan. 1. 

Coley. Manufacture of barium sulphide and barium 
hydroxide. 88. Jan. 2. 

Coley and Hornsey. Manufacture of magnetic oxide of 
iron. 183. Jan. 3. 

Dawson and Holland. 210. See XX. 

Deuts. Celluloid Fabr. Recovery of nitric acid from weak 
nitric liquors. 874. Jan. 11. (Ger., 15.0.23.) 

Deuts. Gold- u. Silbcr-Scheideanstalt, and Liobknocht. 
Manufacture of sodium perborate. 884. Jan. 11. 

Mehner. 31. See XV. 

Soc. Anon. Comp. G5n6rale des Prod. Chimiques de Louvres. 
Manufacture of zinc sulphide. 854. Jan. 11. (Fr., 11.1.23.) 

Complete Specifications Accepted 

21,261 (1922). Texas Gulf Sulphur Co. Burning sulphur. 
(192,033.) Jan. 10. 

25,477 (1922). Johnson (Badische Anilin u. Soda Fabr.). 
Electrically heating gases under pressure for use in the cata- 
lytic production of ammonia. (208,760.) Jan. 9. 

20,701-2 (1922). Hoppers Co. Nee II. 

26,715 (1922). Jackson (Hoppers Co.). See II. 

20.721 (1922). Hoppers Co. Manufacture of hydrogen 
sulphide. (190,118.) Jan. 10. 

26.722 (1922.) Jackson (Hoppers Co.). Manufacture of 
hydrogen sulphide. (209,171.) Jan. 16. 

1437 (1923). Kelly. Treatment of boron-containing ores, 
(208,929.) Jan. 9. 

6458 (1923). Mathieson Alkali Works. Manufacture of 
hypoohlorites. (195,386.) Jan. 9. 

9737 (1923). Jordan. Treatment of arseuious sulphide 
sludges for the separation of the sulphide. (209,350.) 
Jan. 16. ' 

11,639 (1923). Vains, See V. 

27,774 (19$3) t Jackson (Hoppers Co.). Manufacture of 
alkali ; si4pfaj|^l friWn ^iostdphates. (208,832.) Jan. 10. 
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VII I. — GLASS ^CERAMICS 
+ Applications 

HovohV. Fireproof and enamelling materials. 5/50. Jan. 8. 
Riechers. Manufacture of raw plate glass. 121. Jan. 2. 
(Cor., 8.1.23.) 

IX.— BUILDING MATERIALS 
Applications 

Jones. Manufacture of bricks. 144. .Tan. 3. 

Meadows. Composition for roads. 094. Jan. 10. 

Complete Specifications Accepted 
11,540 (1922). Mulligan. Plaster. (209,114.) Jan. 16. 
25,818 (1922). Tyler. Bituminous composition for pipe- 
jointing, roof -covering, etc. (208,770.) Jan. 9. 

26,809 (1922). Dunstan. Cementitious composition. 
(209,180.) .Ian. 10. 

28,799 (1922). Forssman. Preservation of wood, and 
preserved wood. (187,031.) Jan. 9. 

31,819(1922). Wake and Spence. Binding material for 
use in road-making etc. (208,879.) Jan. 9. 

X.— METALS ; METALLURGY, INCLUDING 
ELECTRO-META LLURGY 
Applications 

Akt. Ferrologoringar. Production of alloys poor in carbon 
and silicon. 057. Jan. 9. (Sweden, 11.1.23.) 

Coley and Hornsey. Production of iron from ores. 83. 
Jan. 2. 

Coley. Apparatus for manufacture of zinc etc. 84. 
Jan. 2. 

Coley. Furnaces for reducing ores or oxides. 85. Jan. 2. 
Coley. Manufacture of thorium, cerium, etc. 80. Jan. 2, 
Coley. Extraction of gold from arsenical ores. 87. Jan. 2. 

, Coley and Hornsey. Manufacture of iron from iron ores. 
J84 0. Jan. 3. 

Coley and Hornsey. Manufacture of steel. 187. Jan. 3. 
Coley and Hornsey. Manufacture of alloys. 188. Jan. 3. 
General Motors Research Corp. Alloy articles. 430. 
Jan. 7. (U.S., 19.1.23.) 

General Motors Research Corp. Bearing materials. 437. 
Jan. 7. (U.S., 18.4.22.) 

Gredt. Concentrating oolitic ores. 05. Jan. 1. (Luxem- 
burg, 3.10.23.) 

Hannay. Treatment of s^ibnite etc. 330. Jan. 5, 

Radford and Young. Rolling tungsten wire to produce 
filament. 920. Jan. 12. 

Soskiee (Samelson). Soldering cast iron. 17. Jan. 1. 
Western Electric Co. Alloys. 914. Jan, 12. 

Complete Specifications Accepted 

18,490 (1922). Davies and Adam. Detinning tinned iron 
scrap. (209,124.) Jan. 10. 

23,430 (1922). Geyer. Aluminium alloy. (197,288.) 
Jan. 9. 

25,070 (1922). Molmer. Production of zinc in reverber- 
atory furnaces. (208,704.) Jan. 9. 

26,298 (1922). , Hatfield ami Green. Allov steels. 
(208,803.) Jan. 9. 

2075 (1923). Coradi. See XI. 

XI. -ELECTRO-CHEMISTRY 
Applications 

Caraccio. Electrolysis. 112. Jan. 2. 

Elektro -Osmose A.-G. 296. See. XVII. 

Elektro- Osmose A.-G. 388. See XV 7 . 

Heil. Accumulator platos. 776. Jan. 10. (Oer., 
10.1.23.) 

Midgley. Electric storage batteries. 233, Jan. 3. 

N. V. Philips’ Gloeilampenfabr. Manufacture of cathodes 
for electric discharge tubes. 37. Jan. 1. (Holland, 12.1.23.) 


Schuster- Adams Chemical Co. Galvanic element. 466 
Jan. 7. (Ger., 6.1.23.) 

Weissmann. Bipolar agglomerate for electric cells. 463 
Jan. 7. 

Complete Specifications Accepted 

20,485 (1922). Thomley, Tapping, and Reynard. Manu- 
facture of plates for accumulators. (208,744.) Jan. 9. 

25,477 (1922). Johnson (Badisehe Anilin u. Soda. Fabr.), 
See VTl. 

25,995 (1922). Tagliaferri. Electric furnaces. (208,786.) 
Jan. 9. 

33,937 (1922). Oldham and Son, and Oldham. Galvanic 
batteries. (209,272.) Jan. 16. 

2075 (1923). Coradi, Electric annealing, hardening, and 
smelting furnaces. (192,386.) Jan. 9. 

18,359 (1923). Electro Chemical Co. Electrodes for 
electrolytic cells. (200,838.) Jan. 16. 


XII.— FATS; OILS; WAXES 
Compijbte Specifications Accepted 
31,933 (1922). Ward. See XHI. 

1 1,322 (1923). V. L. Processes, Ltd., and Lucas. See I. 
27,339 (1923). Elsworth. Means for drying copra. 
(209,014.) Jan. 9. 


XIII.— PAINTS ; PIGMENTS ; VARNISHES ; 
RESINS 

Complete Specifications Accepted 

31,933 (1922). Ward. Filtering varnishes or oils. 
(208,880.) Jan. 9. 

33,786 (1922). Mitchell. Litliopono products. (209,270.) 
Jan. 16. 

14,960 (1923). Carteret and Devaux. Pigment for anti- 
rust paint. (209,366.) Dec. 16. 


XIV. — INDIA-RUBBER ; GUTTA-PERCHA . 

Applications 

Stocker. Manufacture of rubber goods and compositions. 
950. Jan. 12. 

Wild. Utilisation of vulcanised rubber waste. 931. 
Jan. 12. 

Complete Specifications Accepted 

25,972 (1922). Rushen (Naugatuck Chemical Co.). Vul- 
canisation of rubber. (208,779.) Jan. 9. 

13,770 (1923). Pirelli and Co. Vulcanisation of rubber. 
(201,885.) Jon. 16. 


XV.— LEATHER; BONE; HORN; GLUE 

Application 

Elektro -Osmose A.-G. Electro -osmotic purification of 
glue or gelatin. 388. Jon. 5. (Ger., 18.4.23.) 

XVI.— SOILS ; FERTILISERS 
Applications 

Harvey. Product ion of fertilisers. 888. Jan. 11. 

Mchner. Process of working-up phosphate etc* 31- 
Jan. 1. 

XVIL-- SUGARS ; STARCHES ; GUMS 
Applications 

Dextrin Automat Ges. Apparatus for drying, cooling, and 
moistening starch etc. 875. Jan. 11. (Austria, 27.1.23.) 

Elektro -Osmose A.-G. Electro -osmotic purification of 
saccharine juices. 296. Jan. 4. (Ger., 18.4.22.) 

Vocchis. Extracting sugar from beat. 555. Jan. 3. 
(Ital., 9.1.23.) 
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Complete Specifications Accepted 
35,036 (1922). Plauson’s (Parent Co,), Ltd. (Plauaon). 
Manufacture of starch preparations. (208,911.) Jan. 9. 

1230 (1923). Peck. Apparatus for straining or filtering 
sugar juices etc. (208,928.) Jan. 9. 

4132 (1923). Soc. do St^armerie et Savonnerie de Lyon. 
Manufacture of carbohydrate esters. (208,685.) Jan. 16. 

XIX.— FOODS ; WATER PURIFICATION ; 
SANITATION 
Applications 

Anderson and Karpiensky. Manufacture of butter. 311. 
Jan. 4. (Fr., 21.11.23.) , 

Bramwell. Aeration of water. 470. Jan. 7. 

Candy. Apparatus for filtering water. 912. Jan. 12. 
Mendel A.G., and Wolffenstein. Production of halogen- 
albumin compounds. 6. Jan. 1. (Ger., 29.3.23.) 

X, V. Maatsch. tot Bereiding van Geneosmiddelen Glypho. 
Food preparations. 288. Jan. 4. (Holland, 7.12.23.) 

Complete Specifications Accepted 
21,406 (1922). Nishina. Drying and solidifying articles 
of food. (185,725.) Jan. 16. 

26,589 (1922). Linloy. Treatment and storage of meat. 
(209,158.) Jan. 16. 

27,940 (1922). Linley. Treatment and storage of beef. 
(209,213.) Jan. 16. 

XX. — ORGANIC PRODUCTS ; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS 

Applications 

Dawson and Holland. Manufacture of aperient salts. 
21U. Jan. 3, 

Foumeau, Trdjouel, and Poulenc Freres. Manufacture of a 
symmetrical uroa. 00. Jan. 1. (Fr., 14.11.23.) 

* Industrial Rosinera-Ruth Soc. Anon. Production of a 
mixturo of camphene and isobornyl esters. 217. Jan. 3. 
(Spain, 5.1.23.) 

►Stephen. Manufacture of aldehydes and intermediate 
products. 10. Jan. 1. 

Complete Specifications Accepted 
25,489 (1922). Goldschh^t^and Nouss. Manufacture of 
condensation products of formaldehyde and carbamide or its 
derivatives. (208,761.) Jan. 9, 

307 (1923). Bradloy and others. Preparation of gland 
substances for oral administration for therapeutic purposes. 
(191,740.) Jan. 16. 

XXI. — PHOTOGRAPHIC MATERIALS AND 

PROCESSES 

Applications 

Cocrz Photochemische Werke. Manufacture of photo - 
gruphic films etc. 240. Jan. 3. (Ger., 3.3.23.) 

Martinez. Light-sensitive materials for khiematography 
etc. 665. Jan. 9. 

Pilgrim and Rudkin. Colour kinematography. 428. 

Jan. 7. 

XXII. — EXPLOSIVES ; MATCHES 
Complete Specification Accepted 
26,577 (1922). Friederich. Manufacture of slow or rapid 
burning fu.se cords. (209,157.) Jan/ 16. 

XXIII.— ANALYSIS 
Applications 
Apthorpe and others. 63. See I. 

Roth. Apparatus for industrial analysis. 632. Jan. 9. 
Fr., 5.2.23.) 


traO£ notes 

Official Trade Intelligence 

The Department of Overseas Trade (Development 
and Intelligence, 35, Old Queen Street, London, ■, 
S.W. 1), has received the following enquiries $o!r 
British goods. British firms may obtain further 
information by applying to the Department and 
quoting the speoifie reference number. 

Belgium : Hardware (72) ; Canada : Druggists’ 
sundries (65) ; Cyprus : Iron (70) ; Egypt : China, 
aluminium, metal (12,227 /F.E. /G.P.) ; France: 
Rubber, surgical and druggists’ sundries (76) ; 
Italy : Pig tin (77) ; Netherlands : Rubber (78) ; 
New Zealand: Steel (71); Peru: Drugs (92); 
South Africa : Tar and tar substitute (12,964 
E.D./M.D./2) ; Sweden: Oil (82); Switzerland: 
Drugs (83) ; Turkey : Leather (l2,149/F.E./M.C./2) ; 
United States : Steel (91). 

The Silk Industry 

The Final Report of the Committee appointed 
by the Board of Trade to enquire into the Lace, 
Embroidery and Silk Industries (H.M. Stationery 
Office, price Is. 6d.), from the point of view of 
unemployment, states that the percentage of un- 
employment in that industry was 9-0, as against 
an average of 11*7 for insured workers in all indus- 
tries. The Committee was unable to recommend 
the imposition of an import duty, because 70 per 
cent, of the imported silks consists of types not 
made in this country, so that imposition of a duty 
would only increase the cost without producing 
any increase of employment, and would affect the 
making-up and entrepot trades. Sir R. Glanfield 
and Dame Helen Gwynne- Vaughan recommended 
the imposition of import duties for at least five 
years on silk and artificial silk products and goods. — 
(Bd. of Trade J. } Jan, 17, 1924). 

Foreign Trade of ihe United Kingdom In 1923 

The results of foreign trading in 1923 are encourag- 
ing, for, despite the economic and political uncer- 
tainties, substantial advances have been made, 
Imports were valued at £1,098,015,585, an increase 
over 1922 of £94,916,680, and exports at £707,328,656 
an increase of £47,821,246, and re-exports al 
£118,572,694, an increase of £14,878,024. The 
adverse balance of trade was thus £212,114,000 
compared with £179,643, 000 in 1922 and £276, 438, (XX 
in 1921. 

In imports, food was responsible for the greates 
increase, but large advances were made by manu 
factures and raw materials, particularly wool 
ootton, ores, oilseeds, hides and skins, rubber, am 
paper-making materials. A satisfactory feature i 
the increased importation of raw materials. Import 
of chemical^, drugs, dyes and colours, valued a 
£1,079,370, increased by £79,827 over 1922 am 
£105,842 over 1921. Decreases were shown b; 
leather and manufactured oils, fats and resins. 

In exports, coal made the chief gain, the tots 
export (79,449,678 t.) exceeding that of 1913 b 
over 6 million t. Exports of manufactured good 
did not advance so much, owing to losses in one c 
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two prominent groups. Grains, however, were made 
by earthenware, iron and steel, non-ferrous metals, 
electrical goods, textiles, whilst the total value of 
exports of chemicals, drugs and dyes rose by 
£5,421,359 to £25,690,574, oils and fats, etc. by 
£1,018,480 to £6,991,894, leather manufactures 
by £646,796 to £5,776,159, and paper and card- 
board by £2,022,286 to £8,770,051. 

Trade Information 

Pyrometers are not yet used in industry to the 
extent that their utility would suggest. Objections 
have been made to their complication or the difficulty 
of handling them, but these do not apply to the 
“ Pyro ” patent radiation pyrometer made by the 
Bowen Instrument Co., 9, Newton Road, f^eeds. 
This instrument is self-contained, can be handled 
by an ordinary workman, is immediately available 
and light, and gives direct temperature readings, 
independent of external influences or the personal 
equation. It is aimed, like a telescope, at the 
furnace, and after the clamping stud has been 
pressed and released, the actual temperature is read 
straight olf . Tho “ Pyro ” pyrometer is calibrated in 
single standard ranges — 500 f, -1000° 0., 700°~1400° C., 
800°-1600° C., and 1300°-2000° C., and standard 
double range instruments are stocked, special ranges 
* being obtainable to order. The makers supply a 
useful pamphlet indicating the method of using the 
pyrometer, which can be combined with a recording 
outfit. Thermo-electric and resistance pyrometers 
are also made by the same firm. 

. ^ Dry Cooling of Coke . — We are informed that the 
#j^j?atent rights of the Sulzer process for the dry 
quenching of coke have been acquired by the Semet- 
Solvay and Piette Coke Oven Co., Ltd., as far as 
they relate to the manufacture of metallurgical coke 
in coke-ovens in this country. The usual method of 
quenching coke is to apply water, a method which 
has the disadvantage of reducing the quality of tho 
coke and giving it an uneven* moisture content, at 
the same time causing the loss of its sensible heat. 

In the Sulzer process the coke is cooled by passing 
over it an inert gas which takes up its heat and 
is used for raising steam. The coke is enclosed in 
chambers and air passed over it, the atmospheric 
oxygen combining with some coke to form carbon 
dioxide and monoxide, inert gases which pass over 
more hot coke at 1000°, cool it to 250° 0., and then 
give up the heat thus absorbed under boilers, up 
to 1000 lb. of steam being generated per ton of coke. 

A full-scale trial plant erected in 1919 at the Zurich 
gasworks has since been in continuous and satis- 
factory service. Detailed information about the 
Sulzer system, which has several other interesting 
features, can be obtained from the Semet-Solvay 
and Piette Coke Oven Co., Ltd., at 155, Norfolk 
Street, Sheffield. 

Furnaces are such important items in plant that 
a high degree of specialisation is neoeaeary to ensure 
that the right type of furnace secures the right kind 
of treatment if good and economical results are to 
be obtained. British FumdSe^tt^., acts as design- 
ing, constructional and consuJ^|jg engineers for the 
utilisation of all kinds of fuel, their exceptional 
experience of furnace practic^ensures that their 
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furnaces fulfil all requirements of the use for whicl 
they were designed. Special furnaces (which car 
utilise any fuels, though the company rightly advo- 
cates the use of clean gas) are made for pot-hardening, 
melting soft metal, galvanising, die casting, annealing, 
carbonising, heat treatment, glass melting, pottery, 
enamelling, laboratory use (a high temperature 
type), and many other purposes. In addition, 
special equipment is designed and constructed for 
all heating operations for which the standard types 
and sizes of furnaces are not suitable. -All these 
different productions are described and illustrated in 
a serias of Bulletins (Nos. 1 to 25), which can be 
obtained from the company at Derby Road, Chester- 
field. As the company is an association of the three 
firms of Woodall, Duckliam and Jones, Ltd., the 
fuel engineers, the Bryan Donkin Co., Ltd., makers 
of gas apparatus, and the Surface Combustion Co., 
Ltd., it possesses all the facilities necessary for the 
study of heating problems and the subsequent 
installation of the most suitable equipment. 


PUBLICATIONS RECEIVED 

Report on the Economic and Financial Conditions in 
Ecuador, September, 1923. Department of Over- 
seas Trade, By R. C. Michell. Pp. 24. H.M. 
Stationery Office , 1923. Price 9 d. 

Report op the Medical Research Council for the Year 
1922 — 1923. Committee of the Privy Council for 
Medical Research, Pp, 143. London: H.M. Sta- 
tionery Office, 1923. Price 3 s. 6d. 

Publications of the Faraday Society, London: 1923. 
The Physical Chemistry of the Photographic Pro- 
cess. A general discussion held in May , 1923. Pp. 
241—406. Price 12s. 6d. 

The Electronic Theory of Valency. A general dis- 
cussion held in July , 1923. Pp. 451 — 543. Price 
10s. 6d. 

Das Erdol. By Dr. R. Kissling. Monographien aus 
dem Gebiete der Fett-Chemie , edited by Prof. K. H. 
Bauer. PartV. Pp. 146. Stuttgart : IVissenschaft- 
liche Verlagsgesellschaft m.b.H ., 1923. 

Die Fabrikation dkr Margarine. By P. Pollatschek. 
Monographien aus dem Gebiete der Fett-Chemie , 
edited by Prof. K. H. Bauer. Pp. 52. Stuttgart: 
Wissenschaftliche V erlagsgesellschaft m.b.H., 1923. 
Publications of the Imperial Mineral Resources 
Bureau, The Mineral Industry of the British Eiupire 
and Foreign Countries. Statistics , 1919-21. H.M. 
Stationery Office , 1924: — 

Antimony- Pp. iv- [-20. 1924. Price Is. 6d. 

Asbestos, pp . iv-hlG. Price Is. 

China Clay, Pp. iv + 13. 1924. Price Is. 

Cobalt. Pp. iv+9. Price 9 d. 

Fluorspar, Pp. fu + O. 1923. Price 6d. 

Nickel, Pp. iv+ 20. 1921. Price Is. Qd. 

Salt. Pp. iu-f36. Price 2s. 

Uranium (Radium) Minerals, Pp. iv + 6. Price 9 d. 

* * * 

u A Short History of Birkbeck College,” by O. Delisle 
Burns, will be published at an early date by the Univer- 
sity of London Press. The volume contributes an in- 
teresting chapter to the history of English education, 
tracing the remarkable evolution of Birkbeck from the 
first London Mechanic Institution to its admission a 
century later as one of the Colleges of the University of 
London. . . ~v. : , ; 
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T (f 8 * 0 ? a "^ n Mience ^chem^y hd^in^ * ** * r 1 ^1 ohemical societies we find 

.*, Half pf t^ Mechahieal EnSere 0 “ £ *he Society of 

23rd of January, was extremelyXreatmg £ 2K nSli h f ? council with several com- 
Wodcock opened the discussion in an KiraMe S ° m ew ? h witl * » committee 

speech, handling the tonic with ■■»—.— -T:^ . ana possibly a revision committee. Manv of the 

«• n» oT£ 33LfikS?W2-' gs &w 8 *'» »S 3 Z 

discursive, but some useful points were mde indt S^the Tnstn.?^’ * A “ e ncan Chemical Society,, 
Reference has often been i£ade to theStv and Colourists, or 

the legal profession a n d /many chemists consider S^itteS J*? ® r , or 8f ““ations. These have their 
that a rigid definition of the term “ chemist " and T*- %*+»"* ^ several hundred 

a restriction of chemical employment tT Qualified f * **? Somety who are on some chemical 

chemists" tvfil solve a mmCTiiX A arTSt Sve™h a membOrs w|o 

comparison of-the two professions mnV r Sn 'iP w ^ ral **“““**»»• Many of ohr" cheraitifl, 
•u this connexion. There are probably^many Se t^hans a $£ BC1 >? e jP ro P° rtion of their tim? 
awyerem the country than chemists, but chLhrtry SS> committee and ^ 

)'iH probably m a very few years become of arr>nW nn d^f 8 * r 6 avera 8 e lawyer spends no time 
importance -and the number^of chemists vL ilg the Work t dS? V,f ' t ° a ™°i- “5*1 !t The "****. 
vord m a wide sense may greatly increase At th» „„i„ done - individuals, but as there are 

moifient the lawyers are comprised in two classes is verv tet ? 1 v< ? ,umo of such work 

Imrristers and solicitors, each clearly defined and snend^v fim« ?* en ^ the lawyers do not 

closely protected: In addition to these the W Ck^ at j Ft?* 8 P**** 8 . 40 each other. 

profession includes a few special varieties whrae readin^Lt^ t # of the progress of their Work by 
numbers are and a large number of assistants in number N« V eseiona journals, which, are few 
and clerks, - skilled hi their oim^Ste 2 !™^^ lawyer spends his evening listening 
details the majpf^ of whom will never bwome Ru^n co “ dldftt ,L on of mortgages or the 

cither barristers or solicitors. There is no <w»S!i--^dg .jSSlin!' S6 “® of . our ch^iical 
isation or society which includes the whole ^ro- - various ii?' 0UrS t a we?k ^ attewime 

esMon. Every barrister belongs to one close cor- ' the IVovincfi^nr.turifn^f 1 ' 6 ^ P®^ 8 of London and 
poration every solicitor to another qirite dfetfoot can re^l ^? th c . ^ UlS ^ n ^ ng f act that they 
The men who are destined to receive Tn £ a ctfmiea 
1100100 Of only £250 or £300 or so a vear orohahlv *kf m u pubboation. We are inclined to think 
do not belong to either. The solicitor acquires hr is rmtlv^wr* th^se committee and other meetings 

I :s<sss$sa=$ 

imyme, so miioh study as a chemical degree,^ but ; 

SI i‘ h ’* *S^V^MStmTSg 1 *P«Ull>»tion fa the fa„ 

•«*.»«• **> * k a’SSSSs >?s; 1 th * mjm ~i 

and other meetings, but 
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outside his professional circle, Yqufiiid lawyers! 
on borough and town' council^ acting M secretflries 
of golf-clubs, or debating in local political societies. 
How many chemists— we do not mean chemical 
manufacturers — are rural councillors, county coun- 
cillors or privy councillors ? How many are active 
members of tW local Conservative, Liberal or Labour 
parties ? ^ow many are churchwardens or treasurers 
of local billiard clubs ? Very few. How many are 
members of Parliament? The answer is none. 
How many write letters to the Times ? The answer 
is twb, and perhaps, their epistles are not always pub- 
lished. If chemists wish to make an impression 
on the public they should abandon the practice 
of reading papers to each other on some new method 
of detecting thiophene in beer or determining the 
hydrogen ion concentration of clay soils in North- 
amptonshire. This sort of information should be 
published. Every day you may read in the Times 
a few columns 6f 1 legal reports written by barristers, 
but, in language diluted to the level of intelligence 
of the readers of that paper, with some of the hard 
words left out.. The chemical organisation of this 
country can be greatly improved, the publications 
made more efficient, much time and much money 
saved, provided only that the chemists wish this 
to be done. Do they wish anything to be done? 
do they wish it so much that a few hundred of them 
are willing to spend say a couple of hours a month or 
h&tf-a-crown a month towards that object ? 

\ i * * * 

^ For some time past it has been known that the 
British Dyestuffs Corporation has been negotiating 
with the Interessengemeinschaft— the German 
chemical combine familiarly known as the “ I. G.” — 
with the object, it was supposed, of arriving 
at ap agreement similar to that made between the 
** I. G.” and the chief dyestuffs company in France. 
This much was surmised, and only a few days ago a 
member of the late Government refused to make a 
definite statement as to the position on the grounds 
of expediency. Much surprise — indeed, the chemical 
dovecotes are fluttering with excitement — has there- 
fore been caused by the publication in the Manchester 
Guardian of the outlines of what is claimed “ on good 
authority” to be the draft agreement between the 
German and British interests. In brief, the “ agree- 
ment ” provides that the British firm shall have a 
monopoly of the British dye market, and a percentage 
share of foreign and colonial markets, at the same 
time receiving technical help and information as to 
manufacturing processes. In return, the ‘*1. G.” 
will receive a half -share in the profits of the Corpora- 
tion, which will guarantee that any dyes it imports 
shall hot be sold at prices higher than those charged 
abroad* but not what price shall be charged for its 
own manufactures. The Guardian further states 
that the agreement has beep reached with the “ full 
knowledge of the Board of Trade,” and that it can be 
fitted into the framework oil the existing Dyestuffs 
Act without any peed for tresh legislation. The 
agreement, however, could not be worked without 
Government sanction* owing to the ,£2, 000 ,000 
invested by the State in the Corporation, or without 


help of an Advifttyt jtoftvgrant of 

licences to import dyes. , ‘ A >. - 

A; A 

; It is, indeed, 8urprising, and ^lrea4y there are ^igns 
of. the formation pf a vigorousipppo8^idp>^ the 
proposal. Wp may again 4uot^- J^the 
Guardian, which says, ip brief, that upder shelter 
of the Dyestuffs (l^gulationMAeti 
A with conspicuous iU-suecesa* 
which shows no signs of being able to stand ph iffy own 
legs when the ' protection .is ^ 
“either the Britishcompan^w^ a mere 

selling agency of the German 
become a British monopoly, “ of ^plding 

coloiu>users to perpetual ransom . . YSf ith ibje 

tions of monopoly or protection or ahy^aiiher poj^ical 
problem of the kind we have nothing to do. .feut 
we and all chemists are very much concerned with the 
significance of the step. The flourish of drum arid 
trumpet, with which the Corporation wap founded, 
and the magnificent promises for the future of rfhe 
fine-chemicaY industry are still fresh -m 
though* to the general public, such thJpgs may be jas 
discarded faded wreaths of lorig-past, forgotten feasts. 
However, that is another story now, for we aro 
posed to be at peace. Working agreements between 
companies of different nationality, have been made 
before and, as far as we are aware, with beneficial 
results ; some of our readers may remember the 
agreement made some years ago in ’the Tobacco 
industry, But definite information as to the present 
agreement must be furnished before an opinion c$n 
be formed. What, we wonder, do Sir William Dope, 
Prof. Morgan, Prof. Green, and Dr., Levipsfein think 
of the proposal ? In the meantime, we await, with 
still greater curiosity, the dictum of that veteran 
author of works on the statistical aspects of political 
economy, Mr* Sidney Webb, now President of the 
Board of Trade. , 

* * * 

The American Journal of Pharmacy a few Weeks 
ago, published a paper by Mr. J. N. Taylor, on the 
definition of a chemical. This quoted the definition 
of the Synthetic Organic Chemical Manufacturers’ 
Association, “ Chemical— A material containing a 
preponderating proportion of an A individual sub- 
stance of definite elementary composition/* .. Mr. 

J. N. Taylor referred to the editorial <mmt£feht in 
our issue of May 18 last and to other detentions and 
suggests for consideration that in the strictest technical 
sense every material thing is a ckemitctl. This is a 
very wide definition and we suggest a narrower one 
for the consideration of our readers. If we assume 
that matter is composed of elements and coinpotmdH 
of elements* and that a combinaf/ibfiv>dl 
to form a compound or a change in the tfi^tiner in 
which elements are* combined in a 

chemical change, it might be possible to si^jtq that 
all elements and all compounds are ^ chemiq^fe ^ ind 
that the noun " chemical ’ also. 
and solutions as .are used for ^ 

■ or . affecting chemical - 
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t hcso seeds and nuis^ possesses Sumo inuu i» pecuu- v r* K4 ; ■- .. — ~~~ — j w lh ivicom. «, uio octanes * 

^ T 'ity, calhngfqj: special treatment, few mills ate in a . see d» lifted by means of a m^Kailical 

position to handle the complete range & the most ? r A ^Jt 10 n-type; elevator on to a band and dischatod 
efficient maantec The * method of extracting the i mto ^ „ or silos > lt ™ easy to take a representaUvo 
oil is frequently a matter of compromise— to suit the *** hin or sflp. With bag seed it is 1 

available plant; Thp • 'production > of crude edible and the best solution appeate td fee ; 

' *A:'*3A^k ^ ~ 'WttftCk m definite ™Ua J 


tor instance,*' frdifro^ which were W warehouse samples' and seed sent td 

a few years ago considered unsuitable for rioh oil- ^he mdl ean be blended to produce the desired grade 
.seeds. It is* however, impossible to recommend °* - ; ' -v:7\ 

a definite type of plant to handle each seed with ; - Cleanikq the Seed T\' v1 ; ; ' 

equal overall efilcmncy, and the problem of obtain, ^ seeds require cleaning in order to remove 
mg the highest efficiency on a wide range of seeds ® a U d and foteign matter. Seed handled in bulk 
( )n a particular plant is likely to remain— for the pneumatic elevators is very free from sand oh 
eultivation of the inventive faculty. leaving the suction tube, but the more bulkv foreign 

I he raw materials of the English mill — the seeds, must be removed by screening. In the 

mi y and kernels, come from all comers of the earth ; rnajority of mills the cleaning plant has to deal with 
some are cultivated, others grow wild. They pass the undesirable material mixed with the seed, 
through so many i and Varied Vicissitudes that the and lt 18 generally placed in such a position thatU " 
average gc^d quahty 6n arrival at the mill is sur-/ operate on the seed being transferred from ware; 
prising. We have no control over their production ; house to mill Small seeds, rape, til, soya heads 

they are bought on sample sometimes sent from the lj 03eed, can be very efficiently cleaned by’ means 

pace of origin, but generally taken on the arrival °* well-known revolving cylinder, or reoiW 

ot tho parcel ihithis country. If the rocatmg trav tvn« nf Palm IrAimKL. il 


>t tho proel }h ;tjijs coujjtry. K the sample is col, r °catmg tray type of screen. Palm kbmels and 
l,,.tod in «... - ----- - /been/^cprtioated groundnut require morT &iS 

treatment, r»\irir»nr +A ' ..i • * 


loetcci m this country, it is assumed, to have been ^wwwwawu grounanutr require more drastic 

aken m accordance with a definite custom and to treatment, owing to the amount of sand adhering 
be renresentative nf K« 11 r Tt — to tJ>A o *3 a K~ii n / * auuermg 


- — a <* wuHiw.vuflwm ana to -uvruig w me amount or sana adnermi? 

>e representative of the bulk. It may or it may *he skih an 4 shell. Groundnuts takeii from 
everal factors which have a *° am y soil are particularly troublesome in this 

lllftllf'ir r\t <% T reStiftot- tVlA inrlnn+^il 11 i n a 


i«>t be so, for there’ are several laciors wmen have a ""W 0011 are particularly troubleso 
'•earing on the over-alt quality of a large parcel of f es ix*t, the indented shells beinir well adapted for 
swl „ holding the soil. Palm kernels and unSS^l- 

Matubity op the Sped groundnuts should be passed through a revolving 

If the seed . ia. the wild-grown variety it is^ ^likely • ' °y I ?f < f er > sometime* termed a " tuhatter* 

to be as v«ied aa «ie blaokberri^ on our hedges, .®°^J 00 Sei J^ by the action of the hhts 

anti the natiye does not confine his attention to the fT^ ln ? + t 08 t^ er xi:^ he “J^der is sometimeB ^dr- 
"I>e specinxens. In the 1. lorated to allow the sand to pass out. thm»nrb\h/ 


natunty of ’the seed, but the nearing relMous ^screen. , .,“W ] &: 

festival or tie. pemistent attentions of the mraey- with nab^^wf r t yP e ,hf cleaner for dealing 
r|,, er t0 w i»m he % mortgi^d his crop. eolntr ftM by no means general in this 

l.lK‘ quantity qf foreign witter' in se^d is very ^ emanation of the reason . for 

/»nabJe, and it w^ Uc^ ca^fully distributed as pafm-kerpel ail is 

•ni l 01 at the place of origin the " ^ The ordinary 

>m g sam P^: ?s a reliafeie dheck; UntU on© 3 ^ 

* „ ; . ndt;jr^®qofe the uand tod decayed 

•f S* 1 - 
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of the sun of unsuitable storage ; iu fact, oil-covered 


roll and housing of the first break roGa^ and sufficient > ♦ Certain^ariet^s Of iiw 
evidence will he oljtaii^ to prpvort^t^^ 
of foreign matter adhering to the kernel skin is and as the coSfofdelintwg is 
considerable, fpreign matter is generally col- ; it requires oftteful supervision, 

looted by kernels t^h&h at some time in their history advisable to ’carry the process f beybnd V^bertSfia' 
have had their skin covered with oil drawn by he&t stage. ' i > v > i; ti • ■-*•; 

‘ The lint has a marfe&t ^oti'- Itjs 1 . 
freedom from dust and piecefil. of seed hull and dirt, 
its length. of •; v -. ' ifom " the 
length of" : flbre, ; , :tft& }^rodliU3Q4 

depends on the effieiency of th^ btesping and the 
method of removing it irpm-';tS^ :;: -4wd>;- . For the 
moment ye are concerned of the 
v seed and lint ^ covering: it. • ]'r 

The removal of loose mawriaLirom^|he seed is 
easily accomplished ; ’the -diffieuK«.'ia v ^^move the 
dust arid dirt front the lint! ^ jqant -ifei^d for the 
purpose qf separating loose njateriaf ahd removing 
the dpst from lint is ■ shown ‘in ; .Fj^4^;]^nd 2 : — 

Seed akd Lint-cleae mb' FiIant 
- *>>*. For seed with&ut long lint 

short fibre only, the methods bf cleaning described 
are quite efficient, but for dealtiig with se^ds covered 
with long lint closely wrapped ardhnd thO seed they 
are not efficient. It is impossible to remove the 
dust unless the long lint rs opened out. If this 
could be accomplished the appearance of the lint 
finally obtained would be decidedly improved. The 
problem has in the past received much 5 attention, 
but the tendency now is towards more intensive 
ginning and, consequently, less lint on the seed. 

The removal of the lint or short fibre from the 


Cottonseed Cleaning Plant 

' ' Fig. 1 


kernels frequently reach the mill. The duty of the 
tumbler is to remove this attached foreign matter, 
and if the kernels are wet, also to remove the oil 
from the skin, otherwise the final oil produced is 
likely to taste “ harsh even after being neutralised. 

The partial closing of coconut meat during drying __ „ „ 

forms a pocket for the accumulation of dirt, and the seed is accomplished in a variety of ways. For the 
fine dust due to the action of weevils. This is shaken removal of the long lint a modified forin of saw gin 

ftllt, tiV flllruirinrt +Vin r\ AnVA 4-si 11 A.MM n nnM.nn « t 19 1 9AHA1.nl 11 AA ^TUa ^ A' — X _ 


out by allowing the copra to fall over a series of steps 
on to a shaking tray screen. 

The cleaning of woolly cottonseed is a problem 
which has received much more attention in America 
than in this country. This is, no doubt, due to the 
fact that in the early days of cotton-seed crushing 
m this country, the seed w'as mainly the Egyptian 
Variety, which has no adhering cotton and is known 
as “ black v seed. When the woolly varieties arrived 
the ^rusher was eventually faced with the problem 
of removing, in addition to loose sand and stones, 
the dirt in the lint. The evolution of the plant 
appears to have remained entirelv in the hands of 
the crusher. English mills dealing with woolly 
seeds are equipped with cleaning plant which is 
more or less their own design and manufacture, or 
with American plant. 

Woolly seed may be divided into two classes • — 

1. Seed with fairly long outer lint covering a 
short tough fibre firmly attached to the seed husk. 

2'j' Seed with no long lint but covered w r ith the 
short tough fibre. ^ 

Tp obtain the best possible yield s 
cottonseed milled on the undecfO 
the long lint and short fibre must 
seed should be sent to the mill dk 
otherwise the lint will absorb oil an< 


is in general use. The Carver linter is representative 
of this type, Fig. 3. r* i j 

In setting up the linter saws, full advantage should 
be taken of the seed being in contact with the side 




Cottonseed Cleaning Plant ? 

Fig. 2' 

of the saw teeth. The teeth should be* sharpened 
in such a manner that as much bun? ^ pos^ibk 
is left on the side of the teeth. This done 

system, by using the gummer after filing, and setting the 
oved, the cummer eetitrA ali^VifUr ^ 


m woolly 


> • ^gummer centre slightly behind the saw. , , 

Rd as possible, When seed has fairly long lint, ft is the 
A ^ ^ 4 V ea . ke have Practice to double lint, the se^ is fi^;*d^tliarbugh 

thefarmers pomt of view, un- the linter at its maximum capacityand vith dull 

..saws, and then a second time wit&a normalised and 


attractive appearance; 
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free iparfc dt«ffc< -SfcffiRt ■■$&**■.;, 

proportion <* tb,« 4ust J^W^l^ .ths .opej 
thfii lint rW tn«. Ifafo * 1 *»* 


the lint by' the liiri^er ^waijar 
lint as it collects on the reel. . 


greatest obstaole tothe extension of 

3 * ■ ,2* 



alt havA nn HiffimiUi. ♦ * ,s^v 


growing demand for the higher 
WliJWiroduotev of the 
More 

' 4-.i "DacoRTicATino 35^;^. 

for, working on i& double 

et, to cUh about 85 t<^%uer cent, of the seed. The 
^ •»• c h* , aB d we small seeds allowed to 

WS8 MUS.+, Wv -—. l0?it geed8 


shw, the - small 
LlhtMle^ which can be adjusted 


Liming Machine 

' Flo. 3 "• , .-. 


>ass tihout. By this 
«re cut ‘without:, bet 

to the secOUu uiwi«r wjuqq c 

& is p^ pent- The product 
rom, the first huiler is discharged on to double 
rifek^aiid the hulls and coarse meats separated. 
Pie hulls and uncut seed pass to the first-beater 
and the meats to the mill. In the first beater the 
is beaten out of the hulls and lint. 
... r ;; ; . f"? huU Jf *and uncut seed then pass to the second 

the seed between carborundum rolls. There are rWf r ■ ? r ^ ma bider of thesoed is cut ; the 

also machines of the defibrating type in which the ?k Uct t? 1 ?® dropped on to the second shaker for 
short fibre is tom from the seed by the abrasive ° f , remaiiungcoaree meats. The 

action of metal surfaces formed like a household "? U ?. then P^J° the W»ond beater for the removal 

grater. . .... 21^ meat flour or dust. The, hulls are now 

In Engfapd, cottonseed, having been cleaned and removed from the plant. . 'flip meat 

dclmted, is sent to the mill anS the oU extend me! * of the beaters 

ou tho undecorticated system, that is the entire small pieces of hull and lint, and pn. the 

seed, hulls and kernels pass through the presses - < ? ecor , ticitin 8 is not fit to mix 

lu Amcnca, where the seed is decorticated, the hulls trifle meats pasamg to the mill It is, therefore* 
being separated from the kernels (or meats), the treat . m6n * % the beater finishing 

meats only pass into tEgmill to.be pressed. Much f f e ^ our through the screen to the 

has been said and written in order to induce English pieces of hull and lint 

crushers of cottpnaeed to introduce the decorticating ThoWv ■■■ * >ea ^ er f 11 ^ J’bence into the hull cbnveyor. 

system into thhir mills Among the advantages ' h arc several other, methods, each claiming 


I • , -• "...""wt miil®. Among the advantages 

*•:»**• m~ *. «» 

i’ - a ^?h©r yield of oil, 

— Ihe oil is of better quality than that produced 
fl om undecorticated seed/ .. 1 “ 

£! le oi l & ^fined Jtuofe^adil^fiuid with less loss. 
T>, ~ ihe ca ^e 3S a highly concentrated cattle food, 
J^ore easily digested than the Undecorticated cake, 

. .f, accuracy, of ltemi 1, 2 and ,3 is generally 
f u fbe yield of oil on the decorticating 
f on an^ average 1* to 1J per ceZ 
. rater than on the undecorticated syBtem, the 
(>i l ma< ^ °u seeds of similar initial 

^garding the cake, the relative merits of decorti- 
ated and undecorticated cak^ae ei food for English 
, , att e Js still a matter ^ ^ 

,10ye u^ho- maintain 
s necessary’ to: meet 


vecomcanng Vlmnt for Cottonseed 
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amount of fine hulls is returned, to the Again 

there is the method of decorticating “ black ” seed 
in which the hulls are withdrawn by means of 
fan-suction. 

During the proems of decorticating linted cotton- 
seed, there are two source# of loss known as the 
separation and absorption losses. Hie first is due 
to incomplete separation of hulls and meats ; the 
latter is due to oil absorbed by the hulls and 
lint. " / - ' ‘ •' • 

To obtain ideal conditions the seed should be but 
in such a manner that the kernel or meat i# not , 
broken or pulverised, and the separation of hulls" 
and meats should be effected as soon as possible. 
In actual practice, ideal conditions do not obtain, 
due to variations in the size of the seed and wear 
in the huller knives and plates ; each seed is not 
cleanly cut, and a certain amount of pulverising 
takes place. This results in the production of meat 
flour, which adheres to the hulls and lint. Further, 
the seed should be cut as few times as possible, for 
repeated cutting, in addition to producing “ flour/’ 
draws oil from the meats ; this is absorbed by the 
hulls and lint, and cannot be recovered. An estima- 
tion of the efficiency of the process depends on, 
first, the percentage of hulls mixed with the meats ; 
secondly, the percentage of oil absorbed by the 
separated hulls. A separation of 98 per cent, meats 
from hulls appears to be common with modern 
American mills ; in fact, some claim higher efficiency. 
With seed properly prepared by delinting and hullers\ 
in good condition, there appears to be no difficulty 
in keeping the oil Joss in hulls below 0*5 per-- 
cent. 

It wilj have been noted that the system is very 
exacting ; it demands very definite requirements in 
order to obtain the highest efficiency. The American 
mill, which deals with seed stable in character and 
consistent in oil content, has no difficulty in meeting 
these conditions. 

This is not so with the English mill, which may 
have to deal with many varieties of cottonseed, 
varying in oil content and character, a large pro- 
portion being “ black ” seed. Again, the demand 
for cottonseed cake is seasonal, and during the 
off-season it is usual for the English mill to turn 
to other seeds, in which event the decorticating 
plant standing idle would add considerably to the 
unproductive capital charges. It is not surprising,, 
therefore, that the English crusher has, up to now, 
remained unconvinced by the arguments advanced 
in favour of its adoption, and after cleaning and 
delinting the seed sends it to the milling plant 
undecorticated. , )r 

.r$' 

All seeds should pass*" over a magne&d f ^ ^ 



T?be subsequent operatidinri iSr ! 
cooking And pressing the seed are 
afid any attempt to isolate one'" Of them sb it 
does not fulfil its^ ftinotk^ the reqiitro- 

.ments of the ' other# •• ih -i!bbfc Appw^t/ 
is, of course, more;h*a?ke<| : c9cfef 
effect is also pUmulftti^^ nne^tisffMejkp^ 

may be the cause df 


mi 


before milling, cottonseed being passed 
delinting. The most suitable place f oa * 
is at a point where the seed in transit 
mum, obviously just sufficient to fe 
Large pieces of iron are removed by 
plant, and the function of the magnetic separator 
is to collect the emaill pieces, which seem to have 
an affinity for prize cattle of fabulous value. 



>fore 
rator 
mini- 
the mill, 
e cleaning 


resulting in excessive u footh / at v the pressed 
practical seed crushing there i? no such, thi^ a* 
efficient reducing, milling or cooking considered 
independently ; the only efficiency of ajiy Use is- 
thejir combined efficiency. "It : has l* already-! 
pointed out that the method of carrying out these 
operations is frequently a. matter, of compramiee.^ 
to suit the available plant. It would appear; then/ 
that in considering the plant used in reducing 
milling, cooking, and pressing. We should: fn<S 
emphasise type unduly ; for there i# considerable * 
difference of opinion as to the best type of plapt 
for dealing with a particular seed or carryir^| 0 ^t/ 
a certain operation. • ; • 

.The introduction of rich oilseeds and the demand 
for crude edible oils revolutionised oil nulling. 
Methods in vogue for the extraction ^ 
cottonseed, linseed, rape and other small seeds, were 
found to be unsuitable when applied to pajbi kernels, 
groundnuts and copra. It was found that these 
latter required much more intensive methods, and 
heavier finishing rolls and presses were introduced. 
In the case of groundnuts and copra, the large 
amount of seed squeezed out of the press (foots) 
and the destruction of press cloths led to the intro- 
duction of the closed type of press with either fixed 
or movable cages. The difficulty in making a hard 
firm cake brought about the use of the closed press 
for palm kernels. The pressure applied to the cake 
has increased enormously — from 0*6 tons to 4 tons 
per sq; in., with a conseqj^it increase iii the cost 
of pressing plant. - 

During the introduction of these heavy cage 
presses, the gross pressures of the Anglo type press 
were also increased by greater ram area, and increased 
pressure in the hydraulic system. Further improve- 
ments in connexion with the Anglo system, ^uch as 
increased cooker capacity, vastly improved cake- 
forming machines, together with a more intimate 
knowledge of the behaviour of rich oilseeds during 
the various processes, gave the system a new lease 
of life. ’ ’ ‘ 

Opinion is now very dividod as to the relative 
merits of the closed and open type of press. For 
obtaining a high oil-yield frQm a wide range of 
seeds hot pressed, the Anglo system is now con- 
sidered by many crushers to be even more efficient 
than the closed pressing system. 

There is. now no difficulty in producing With the 
Anglo press, having a gross pressure of approximately 
500 tons, palm-kernel cake containing oiily 5j per 
cent, of oil. The heavy cage press with a , rani 
pressure of 970 tons does not improve on thisf v m 
fact, if the press is filled without 
v with pahp kernel, the oil left 



Feb/ b 


cmM&itt and temtrsTR y 


115 


nearer 6 per Outlie cake iuv 

the op$ti \ ii, th4^- 

cage press 2‘& tqn$ per : : ;fq^.ih.^.iliG- v leiigth of time 
under pressure,, i^ prapticil^ the same; 

The press bagging in which the Anglo cake is 
wrapped proYidee - a; large area for the free flow of 
the oil.* This j taken in conjunction with the fact of 
the full ram load being -applied to the cake the whole 
of the time the preSa is open to pressure, offers a 
reasonable explanation for the better performance 
of the Anglo press, During the later stage of 
pressing with the cage press, the oil has to travel 
a very difficult path, and the pressure on the cake 
varies, due to the friction between the cake and cage. 

The main objection to the Anglo press for pressing 
palm kernel is the unsatisfactory cake produced 
with a pressure that will keep the cost of press 
bagging within a certain margin. The cake 'is easily 
broken, even after storage, and is not suitable for 
transit in bulk. In fact, palm-kernel cake made in 
the cage press with a pressure of 3 tons per sq. in. 
on the cake is not now considered satisfactory. The : 
latest cage-pressing plant for palm kernel is arranged 
for a pressure of 4 tons per sq. in. on the cake and 
a gross ram pressure of 1300 tons, 

The utility of such a plant for other seeds, for 
instance, groundnuts and copra, is questionable, for 
these do not require such intense pressure for the 
production of firm cakes. In fact, in the case of 
groundnuts it is in the home trade a frequent com- 
plaint that cage press cake is too hard. 

Hero again (dealing with groundnuts), the cage, 
press requires a greater pressure per sq, in. on the 
cake than the open press for equal oil yield, and the 
troublesome 14 foots ” associated with decorticated 
groundnuts is not entirely eliminated by the use of 
the closed, press. It is very difficult, when using 
heavy cage presses with large ram area to regulate 
the speed of the ram, to keep the quantity of oil r 
drawn within the capacity of the cage drainage. 
The trouble, qccurs during the early stage of pressing, 
and if the ram is allowed to rise too rapidly more or 
less meal is washed out of the top and bottom of 
the cage. This restriction in speed of working 
together, with the use of mats reduces the output of 
groundnuts considerably below that of palm kernel 
The increase ‘in size (due to wear) of the perforations 
which form the drainage area must also be taken 
into account, for as these increase in area so does 
the quantity of “ foots.” In the case of plate cages 
the perforations are usually 0*03 in. dia., and an 
increase to 0 04 in. makes an appreciable difference 
in the qtiaritity of * 4 foots,” and the labour required 
to keep the cage chambers clean. 

For dealing; with rich oilseeds, and for cold pressing, 
the cage press has decided advantages, but for 
dealing with a wide rang© of seeds and producing a 
high oil yield, the Angloor open type press, with . 
its simplicity vAhd low upkeep costs, is by no means 
supplanted. It is yet the utility plant of the mill. 

The highest possible yield of oil is not the only 
misideratidh in seed crushing;; the production of - 
^-^#|^is&tbe^irements: of the 

/The 


farmer is now quite alive to the value of oil in the 
6ake he uses, and that cake containing a high per- 
centage of albuminoids and a low percentage of oil 
is not desirable. Further, he places particular value 
on the kind of oil : for instance, of linseed and 
cottonseed, linseed cake is certainly the most popular, 
mainly pwing to its high oil content. .. 

Cakes are now; sold guaranteed to contain a certain 
percentage of oil, and actually the oil content is 
high et than the guarantee . 

The oil content of the most important straight 
feeding cakes is given below 

Per cent. 

Linseed cake . . , . . . . . 7-8 


Coconut cake 
Groundnut cake 
Palm -kernel cake 
Cottonseed cake 


OH* 

7-8 

6H 

5-0 


cake that 
must alis 


average.; 


Owing to the amount of oil required to be left 
in the cake made from certain seeds, it is neither 
necessary nor the practice to make extraction as 
intensive as possible, and in using the open press 
the length of time the cake is under pressure is 
reduced/ with a corresponding increase in output. 
Open type presses, arranged four presses per " side ” 
or battery, are usually filled and discharged at the 
rate of six pressings per hour from the four presses, 
when the highest oil yield is desired. For the pro- 
duction of cake to contain a higher percentage of 
oil, seven or eight pressings per hour are taken from 
the four presses. This statement, however, requires 
some qualification ; for in pressing rich oilseeds it is 
not possible to work the open press at the higher 

r eds, owing to excessive (t foots.” The open press 
>s not then compare so favourably with the 
cage press. . * / 

Small seeds, such as rape, cotton, soya, and til, 
are, after 'cleaning; ready for the finishing rolls. 
The larger nuts, such as palm kernels, groundnuts, 
copra, require a preliminary reduction. Two pair 
reduction rolls are suitable for ground nuts, and for 
copra after it has been rough broken to the size of 
a palm kernel. 

For dealing with palm kernel a three pair machine 
is generally used. A much better method is to use 
two of the two pair rolls in series, giving four gradual 
reductions instead of three. Tho reduced kernel is a 
more even grade and cleaner out than is possible 
with the three pass machine. Further, with the 
three pass machine, the rolls have to be set so close 
that the grade of kernel passing is larger than, the 
space between the rolls, consequently the kernel is 
excessively squeezed and oil is drawn. It is then 
impossible to obtain satisfactory results during final 
milling and cooking. 

Five high finishing rolls are arranged to give four 
passes to the seed, each pass increasing in intensity 
due to the increasing superimposed weight of the 
rolls/ This' type of finishing roll is used for all 
varieties of seed. The usual size is five rolls 16 in. 
dia v by 48 in. long, Jg*t a better arrangement for 
the modern mill is 1 8 in. by 16 in, by 48 in., the 
three alternative rolls starting from the top being 
l$ in. dia* .V^Sofr miUrng/^ of this 

sizq ^igh% passes ate necessary and 


sets' of rolls being 
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run in series. The recognised size of mill for palm 
kernel has roils 24 in. dia. by 42 in. long, arranged 
five high. 

The object of milling is to reduce the seed to the 
thinnest possible flake without drawing oil. If oil 
is drawn, the produet from the rolls is a sodden 
mass, very difficult to deal with in the cookers. 
Further, with edible oils there is the risk of con- 
tamination due to oil-wet seed Accumulating on the 
housing and becoming rancid or forming a medium 
for the creep of lubricating oil from the roll 
bearings. 

The older mills are not well equipped for dealing 
with the rich edible oilseeds. They are generally so 
arranged that* the milled seed is transferred from the 
rolls to the cookers by means of spiral conveyors. 
This answered very well for such seeds as cotton, 
linseed or soya, for the conveyor blades pulverised 
the seed and broke up the flakes. With palm kernel, 
groundnut, or copra, the pulverising action of the 
blade, and the squeeze which it gives to the milled 
seed in pushing it past the conveyor bearing is 
decidedly detrimental to efficient results in the 
cooker. Such conveyors are another source of 
contamination, for the seed collects the grease used 
to lubricate the intermediate bearing and the rolled 
seed which accumulates between the spiral and the 
conveyor casing is generally rancid. It is obvious 
that in the production of high-grade edible oils 
every source of contamination should be avoided. 
The modern mill is so arranged that the mechanical 
conveying of the seed after milling is entirely 
eliminated, and once the seed is opened out it is put 
through the intermediate processes and transferred 
to the cooker as soon as possible. 

The remarks made concerning the intensity of 
final milling require some qualification when applied 
to decorticated groundnuts. Here there is no 
difficulty in breaking up the oil cells. The difficulty 
is to produce a milled product that will not ball 
in the cooker, and which will unite and stand up 
to the pressure in the press. It is a common practice 
to mill the decorticated nuts, whole, without any 
preliminary reduction. This is quite satisfactory 
provided a large proportion of the flake does not fall 
to “ flour ” and fine particles. It would appear that 
the best objective is to produce the thinnest firm 
flake with the minimum of flour possible, and as the 
flour comes from the edge of the flake it is obvious 
that the number of passes in the finishing rolls should 
be kept down by slightly reducing the nuts in a 
breaker. There is this, advantage in breaking the 
kernels that a considerable amount of red skin is 
released which can easily be removed 'by passing 
the kernels under a fan suction. 

* - r.'.* " 

It is, however, impossible to mill decorticated 
groundnuts without producing a certain amount d| 

“ flour ” and fine nut meal, and as this forms the " 
binding medium in the cooked, and prevents regular 
and even cooking, and also prevents the main 
particles of the cate coming to rest under pressure, 
both the flour And fine meal should be removed., 
This is easily, done by v passing the product of the 
finishing rolls over a ehor^ sccuper. , , < ^ 


; EXTEACTIOK OF Ojp. BY 

For many years the pressing or expression systeha 
stood alone in this country as the only efficient theam 
of obtaining oil from seeds. The *eako gradually 
became established as a cattle food, and the farihei 
is now quite familiar with the residue of certain 
seeds in the form of cake. * His system of cattle 
feeding is built np on its use. Further, many of the 
standards of value for oil and cake were based on 
the capacity of the pressing system, and have been 
revised as the system improved. 

When the solvent system of extraction was intro- 
duced, one of the most difficult problems which had 
to be solved was the disposal or the residue, 1 which 
in the form of meal contained much less oil than 
the standard cake made from similar seed. The 
increasing demand for compound feeding .stuffs 
solved the problem — the solvent-plant meal became 
a recognised ingredient in the manufacture of 
sweetened meals, compound cakes, cubes, etc. At 
first it was used very sparingly owing to the prejudice 
against its use on account of low oil content and 
frequent trace of solvent. Improved methods and 
the use of more suitable solvents facilitated, the pro- 
duction of solvent-free meal, and the value and; use 
of a low oil-content ingredient for the compound 
mix is now fully appreciated. . 

The increasing demand for meals, etc., e also 
brought about the extraction of oil from a larger 
variety of seeds by the solvent method, and although 
it is not suggested that the solvent-plant meal will 
entirely take the place of cake meal in the com- 
pound mixtures, it is being Used in increasing 
quantity. Further, there is a decided tendency to 
produce meals of such oil content that will permit 
them to be used more freely than heretofore; As 
the guaranteed oil content of compound feeding 
stuffs is fixed much higher than that in tfle usual 
solvent-plant meal, the quantity which can he' mixed 
with other ingredients of normal oil content is 
obviously limited. 

The solvent system has developed rapidly . since 
the war. There are now several plant# each dealing 
with close on 1500 tons of seeKqk" -jpeir.' 
doubtedly (allowing for wage fluctuations*: cqmmon 
to both systems), the cost of extraction tv the 
solvent method has been considerably reduced aurhig 
the past few years. This has been brought?- abdut 
by increased production per unit (usually cp^<fered 
as 4 pots), reduced solvent losses, cheaper sblvent, 
and less consumption of steam. * Vi d 

Owing to the fact that the system lends itself to 
increased output without labour interference; there 
is every incentive to a still further increase per 

production of crude edible oil/ the question 
suitable solvent is important/ It* h&W been 
'prtffced by experience that for the higher quality 
oils, the solvent must comply with certain wtfmtc 
requirements . The u nsat isf actory solvents Aflii jerude 
distilling plants used in the early days (Ud to 

retard the progress of this system of bjf ■ 

For the extraction of oil i&Jijpfiit 

should contain, no traces Qt ;pxfy : 



Feb. 1, mt 


0HNJU8TRY AND INDUSTRY 




require a final temperature of evaporation^nj urious mtent 18 frec l llentl y stated that more 

“1 ***■. 'j&fsr A 


.Solvent 


TCther .. .. ,'•* 

< 'iirbon disulphide , , 
Chloroform .♦ . . 

Alcohol (methylated 
spirit) , . ■ ' . 

Carbon tetrachloride .". 
Bonzol (pure): 

Benzol (commercial),.*! 

IVichlorethylene * . . ' 
IVtroleum spirit! 

Toluol (pure)..' . 

Turpentine j . 




Latent 

&P- 

Sp, 

Heat 

i°c.) 

Heat 

c^l. a -gram 

34-6 

.. 0*53 , 

. 90 * 

4 0-2 

aV. 0*24 . 

. . 83*8 . . 

Ql-2 

o*23 . 

. 58*5 ..2 

78-1 

.. 0*6 " i 

.205 .. 

76»7 

,.0*2 . 

.51 .. 

80*3 

..0*41 . 

93*4 .. 

79 -m 

.. 0*408 ; 

95 

87 

. . 0*223 . 

56*6 .. 

100-120 

. . 0*425 . 

73*5 .. 

1 J0*8 

.. 0*404 . 


0*59 

..0*41 . 

74 ;; 


. pet 


d. 

0 . 

7. 


3 
6 

1 
1 
5 
1 

1 10 

4 10 


; v f* * *w« *5 

•to 01 ?”? - l Tlie ty P° of ex * ractor iwt’used t °aweara 
to be. fairly common and has a capacity of *2 to 

2 U*?S £ f seed - At is stationary and the meal is 
agitated by means of; stirrers fixed to a vertical shaft. 

In qther details of the plant there is considerable 
variation. There are also several methods of washing 
the seed with solvent, 6 

For the extraction of oil by the solvent process, 
the seed is reduced by milling in a similar manner 
5 em g prepared for the pressing process. The 
mxlhng does not, however, require to be so intensive 
m fact, very finely milled seed, which will pack 
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For general suitability there has up to quite 
recently been nothing comparable to the specially 
prepared petroleum spirit. It has a satisfactory 
boiling point, and a sufficiently close range to place 
it, on an equality with the constant boiling solvent. 
Further, the standard grade which has been proved 
to be suitable for the extraction of edible oils, can 
lio obtained at A reasonable price. Unfortunately, 
it is inflammable, and its use adds considerably to 
Hie insurance charge on plant and buildings, especially 
m a congested district and owing to the special 
precautions which, have to be taken in the arrange- 
nient of artificial lights it is difficult to obtain gdbd 
plant illumination. 


Within rocent times, triohlorethylene has come 
into prominence? for the extraction of oil from seeds, 
and it would now Appear to be conclusively proved 
that m addition to being non-inflammable, it possesses 
m use the following advantages compared with 
petroleum spirit (benzene) i-i-It ffiiS greater penetra- 
tum ; solvent losses are smaller ; there is increased; «0se, interferes with the draining of the charm* 
liroduction per plant unit, and lower steam con- , f ^ent, and is one of the cauies of thdSble 
sumption for evaporation. '.know “zoning ’’-one or more portionTrfa 

There is considerable difference of opinion as to ‘ ■ ■ seed . ai)tmg as se P^te extractors. ^ ! v 

the suitability of this solvent for tie production of It is well known that if a charge of seed k trashed 
edible .oils ; this Can only be decided when the with -siicc^sive .washes of clean solvent, the amount 
solvent comes mto mbre extended. use. \ oil m the solvent is less and less~-as the nukber 

The high cost of trichlorethylene compared with * l^s W e1fficientlv ?l<3? TW ifS? so ^ nt use 4 1es|vkh^; 
tlmt of benzene is against it coming into rapid • ; cpntain : 

for oilseed The cost of "solvent vdth for S3? 

t benzene is not how such a serious m niter •• * .V • 3 ®. ** one nt- ‘ 


p ... 


Solvent Extraction Plant 

, Fig. i> 


general use 

plants using behzeneis not how such a serious matter 
Ll * formerly, when losses were anything ^ 
por ton of seed ;!, and solvent cost 2s, 

,i7 ni0( * ern plant with; a solvent loss of 3 gallons eacncnari 
i ifiizcnej pe ? ■ feeed^nd obtaining solvent at successive 

oo k 


e~H oha® rf 


; fv* jpwp «. not> iiiteiy, on tne lace oi it.i to washes a f?$$h 

L very favourably oh trichlorethylene at^Ai and retboved to th^stilftov«ATf 001 “^frated 

gallon. To ; arrive at a fair comparison the con- CSKt oXSlon toS- 0ri « in8 % 
the particular plant likely a nuffibeF^bxStor? ^ 8 ^ m ' 

iftto'siceoim^ ’ further, in Eventvmiryt bed^^ T 't i r ' ir rfirnmrrF^r^ t r^ ***»• 


solvents of 


o u.se it puii : b&; 
,rd(T to 
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different concentration • entirely separate, the same 
degree of extraction could be obtained lrith a less 
initial volume of clean solvent. 

The well-known experiment with the glass beads 
coated with a soluble substance, demonstrates the 
wisdom of the change and that the only way to 
obtain a high percentage extraction with a given 
volume of solvent is to use it in batches and to 
drain off one batch before applying the next. This 
is the principle on which plants using petroleum 
spirit are operated. There are plants in use at the 
present time working on the discontinuous counter 
current system . The batches of solvent in each 
extractor aro in rotation pumped from one pot to 
the next in sequence. The modern plant, although 
differing in the method of transferring the batches 
of solvent, retains the advantage of the counter- 
current method in that it is worked on the gradual 
enrichment svstem. 
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Circulation in Scott Stripping Still 
FlO. 8 ’ 

The modifications in the method of transferring 
the solvent are due to the obvious disadvantages o' 
the older arrangement , which makes the plant 
rigid in operation. The transfer of the batch^es 
solvent direct from one extractor to anothe 
means of a pump makes the system very non-el _ 
for if there is delay in carrying out an operation iti 
the progress of one of the extractors, the progress 
of two other extractors is delayed. Further, the 
withdrawal of the solvent by means of r — 
frequently zones portions o$ ; |he charge , , 


that' the extractors ate entirely indCpejidCfi- 
batch of mixed solvent drains by grayi^ w a thh 
containing solvent of similar concentration. 

In a large plant arranged lot vapid- 
it is necessary to return the solvent? tSb^s^bre fc 
re use, as quickly as possible.. J. jftirtfeiyi jtit^jeparc 
tion of the oil and solvent' shotild be effeStCdijy th 
least possible consumption of steam, j.rlt;' m nm 
usual to employ a stripping stall in which the bul 
of the solvent is driven off by closed steam. I 
order to avoid risk of discolouring the pi} dne t 
over- heating, a stripping still should be arranged fc 
rapid . circulation, and . should have no packets c 
stagnant liquor in contact with the heating surfaci 
The circulation of a well-knowp type ol< strippin 
still 'is shown in Fig. 6. ,r 

The last trade of solvent should be. removed froi 
the oil by means of open steam, the oil (with trac 
of solvent) is transferred from the stripping still t 
the finishing still (Fig. 7), and the solvent con 
pletely driven off. The complete plant consistin 
of stripping and finishing stills is shown in Fig. 8. 
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Finishing Still 

■ • - " l pm. 7 ■. \ ‘ v 

In making a comparison of the two systems < 
extraction, the advantage of the solvent method i 
point of oil yield stands but very promi^htr! T1 
average oil in press cakes being 6r&J ceiit., i 
solvent-extracted meal 1*5 per cent,-; With see 
•esidue which cannot be used for critic food aj: 
(^.practically refuse, the high yield Of oil given 1 
.solvent system leaves it without a compefib 
t the treatment of such seeds ri^Where thq. see 
^resi^ue is required in the form oFa straight feedit 
then the solvent system q^nnot eotppete,. bi 
if the cake is to be ground audited as ’an ingfqdie] 
fpr compound mixing, then whep treating .perta: 
seeds the aolyent plant prpduring a nmal k 5 
; an . ' '■ v -*' " 
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Due to the yarjimr linethods 
.i^B^sQ^whStdlffloviIt m 

the purpose of comparison wl$ 
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av/mg?^- * h fo,Iowm « appears to bo a fair 
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Unite fw “ n j other hand, 

mentad^Lf?^ but the 8 «P<*W>^ a^™.' 

mont adopted is, however, entirely novel and enables 

usa*** iS'S.tre 

;SRStSWii*2 itrA 

'S JTT^ from 64011 cell to Die ceH 
any external connexions, the polarity 

S 8 sodttl f pa f Sl l 8 '.*$ 110111 one cel l to the 
™ l h f. only electnca 1 connexions required 

covB^J t h b ttonl of „ tl16 lowermost cell and to the 
cover of the upper cell of each column. Upstanding 
e eotrodes on the base of one cell altcrS S 
2 b S Ranging from the base of thc cell abovf 
and form the anodes and cathodes, respectively 
of each cell. unit. Abestos diaphragms suspended 
eWorld 5 ^ding or bell plate surround tho hanging 
the gases from mixing, fhf 
containing tank, the inner surface of which* carries 


Output 

Tons per week 
4 iiixtr* solvent plant . , 260-280 


^^presses (mov. box) 


Men 

required per 
shift 
5-6 
10 
3-4 


the KNOWLES COLUMN CELL 

£? ^ ®2S 

In 1 ' th? With ISHaZASS 

tooV^STO of^ de |y°l V area C fo V r at the 
I' ctric and the Xfor CT h y d ^‘ 

nountainotts dfatrioL^ft^tr ^ 01 ^ 8 ?f nr / ah ™y« in 

■f the Kn0wI^ ^l„ m n^ OU8 £ tlle Production 

Si s - 

MliajjpfteTSss 

““ at _ d !?P ^ieotrodes 

ftnnot 
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5eii8 baying exc^KJbnally deep electrodes Fio, z 

the pdu^S a^yth^sav^d togelhe^fe ^ ^ “L ° f four iron stings bolted 

sttutifc* 

, mWwwde Bb Any tank may be used f™. *. i,« 
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bottom cell without risk of fftilur© from the weight 
above. The base of the tank to which the electrodes 
are fixed is bolted on a projection to form an eleetro- 
ly to- tight and gas-tight joint. Suitable electrolyte- 
separator, gas-offtake and feed water pipes are 
provided, and the tanks of adjacent cells are insulated 
from one another by special jointing rings which form 
a gas-tight joint. There is no possibility of a short 
circuit occurring between adjacent tanks owing to 
anji electrolyte which may drip from a faulty pipe 
connexion on the cell above. Owing to the weight 
of the cells and electrolyte, no bolts are necessary 
to pjake the joint between the tanks gas-tight, 


intb the offtake pip 4s under ai^y conditions of pressure 
and electrolyte level. Both g&ses Am of 'exceptional / 
purity and the oxygen is guaranteed to be not d# 
less than 99 per cent, and the hydrbgen of 99*5 per 
cent, purity. Test runs carried out over long periods ; 
show that the average percentage purity is oxygen 
99-6 and hydrogen 99*9. ; 5 

A typical layout for a plant of 4780 kw. capacity 
generating 31,100 cb. ft. of hydrogen at maximum 
output is shown in Fig, 2. The cells are arranged 
in 20 columns, each consisting of ten cells,’ the total 


and erection or dismantling therefore simply consists 
in lifting one cell complete with electrodes from the 
cell below. Straight copper bars bolted on both 
sides of lugs extending the whole length of the elec- 
trodes cany the current between the top cells and 
bottom cells of adjacent columns. 

The same quality of steel plate which has proved 
so durable in the earlier pattern of cell is used for 
the electrodes in this cell, the section of the electrodes 
throughout being ample to carry the current for 
which the cell is designed without appreciable loss. 
The anodes, which in one column are the upstanding 
electrodes and in the next the depending plates; are 
treated with nickel by a special process which 
ensures entire freedom from corrosion and also 
reduces over-voltage. For the diaphragms asbestos 
cloth of close weave and free from flaws, to ensure 
complete separation of the gases, is employed, and 
the material lasts not less than three to five years. 
Material chosen for its lasting qualities and high, 
, insulating ppwer in the presence of caustic soda is 
used for the joints between the cells and the base 
plate and tanks. Since the tank walls do not carry 
any current, the electrical conductivity of the cast 
iron used is unimportant and it is possible to use a 
quality specially suited to withstand large crushing 
stresses. 

Comparing on the basis of equal efficiency and 
taking a 1000 kw. plant generating 7200 cb. ft. 
of hydrogen per hour, the Knowles column cells 
occupy less than one-third of the area taken by 
several other cells, despite the fact that the current 
density is low and the depth of the electrodes is 
less than in any other cell considered. 

The multi-electrode construction permits cells 
to be built for any current from 1600 amperes 
upwards by simply increasing the number of elec- 
trodes per cell without departing from the standard 
design. Normally the cells run at 225 volts per 
cell, but can run at any voltage up to 25, at winch 
figure the gas production is 50 per cent, above normal. 
The voltage may also be reduced to 2 volts per cell, 
representing a decrease in current consumption 
of.40 per cent, below normal, and a corresponding 
decrease in the gas output. Thi# flexibiJity in opera- 
tion is of great importance whe^Mie cells are to be 
used in. connexion witjb^ offcggoP” power schemes 
where the 'power available v^HKreatly during the 

Safety devices mate th$*«B6 practically fool- 
proof in operation and only ; * gases can pass 



Arrangement of 200 Knowles 
Patent Column Cells 

Fxa. 2 


area of the cell room, including gangways being 
only 1200 sq. ft. A large plant of this type is now 
under construction of Bussi,- Italy,, for th§ §ocieta 
Italiana di Elettrochimica. " 
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PORTHCOMiNO EVENTS * > SOCIETY OF CHEMICAL INDUSTRY 


SocuiTY^o^ C hemical iNDKMirir, London See- 
twn : . Jdmt meeting witl^ the Ghemcal Enain- 
ewn# Group The ^ftgineera* Club, 39, Coven- 
ry Lortdoii> W> 4, at 8 p.m/ ^ The 

St tew*» «** #yS 


Feb. f , 

Feb. 4. 

Feb. 4. 

Feb. 4. 

Feb. 5, 

Feb. 5. 

Feb. 6. 

Feb. 6. 


Feb. 7. 


Fell. 7. 


Leucit* ” £ p"r7 “f a W from 
^ ™ J. Wi Hinchlov To ho 
preceded by ftn informal <^nner. v * ■■-' > : . v : 

5*. C..1MWY, akU„tir 

ham, at 5.30 p.m. « Glass and its cu^ESi ■ 
Nature,-' by D G. Skinned Chemical 

w ^ BBEE , I^stby, The Kelvin 
W at s .l En ?/^ ers 7 Club ’ Coventry Street, 

,t ^ Use of Rubber Latex in 
tho Manufacture of Boards, Leather and 

tion°!rftb Substitutes, and ae to the Vulcanisa- 
tion of these Products, ” by P. Kaye. 

Royal. SociEtr of Asia John Street, Adelphi, 
W.C.2, at 8 p.m. “Colloid Chemistry’ 1 
(Cantor Lecture), by E. K. Rideal, M.B.E. * 

Society of Chemical Industby, Edinburgh and 

f) ’{°{, S a 0t ^ nd S f ct ' on - Annual Dinner with 
the local Section of the Institute of Chemistry. 

,™7 E jJvi7 9 a S a ^‘ lNDUSTR r, Birmingham 
and Midland Section, University Buildings 
“ d ™! d S*;. 66 *’. Birmingham, at 7.15 p.S' 
Somn Studies in the Kinetics of Oil Hydro- 
genation, -f by E. J. Lush, M.A. y 

T^e iNsrmrTE of Physios, Chemical Society’s 
Rooms Bu ritngto n House, Piccadilly, London, 

, ‘ ’ p.m. The Physicist in Metal 

lurgy,” by C. H. Deed,, F.R.S 

Socioty OF Public Analysts. Annual General 
Society’s Rooms, Burlington 
Hou sg , W., at 8 p.m. “ Osmium Tetnoxide as 
the^n?* ^ Estimation of Tannins and 
their Derivatives,” by O. A. Mitchell: “The 
Composition. and Examination of Beef and Malt 

for'FM V ?' ^ E,sdo ?> B Sc.; An Apparatus 
r F.it Extraction and Solvent Recovery will 
be demonstrated by S. A. de Lacy. Informal 
wdl b» held tt t 0.30 p.m., at St. James’s 
Restaurant, 178, Piccadilly, W. 1. 

Society, cur Chemical Industry, Bristol Section, 
BrfstM he i U ? a io D ® pa,;t T nt ’ 5116 University, 

Bristol, at 7.30 p.m. Meeting held under the 
Scheme of co-operation with the Chemical 
JiT^’rr ■ C “ rrent Chemical Research at 

I ^ M^afn"^ ' ty ; Pr0fe - f> Franci * 8nd , 

lfL^?^°r A t Swa ^’ BorHngton House, 
IhccadiBy, W. 1, at 8 p.m; “ The Solubility of 
the Aramophenols,” and “Abnormal Benzene 

Sw ’ h N ^ V,: Sid * wick B. K 

marifl 11 ^**^ 0 ? Britain, 21, Albe- 

marle Street, W. 1, at (5.15 p.m. “ Crystalline 

■ Ajsi^ ol» |?ebtUgry i4, 21 and 28. ’ 


THE ANNUAL MEETING ? 

Kali m r1 tlng W f S !* eld or i January 28 in the Town 
M 1 bjY er P°°I> make arrangements for the 

ttSrilrfK,,: 1 ” » ••■'■• i-u 

’i^&£t£S^^isLS!SSt' 

of e Chemi^l P f^ de * 0Ver th ? meetir, g- The Society 
thm mT+ 1,1 Ind , U8try , ^ formed in 1881, largely 
through the zeal and enterprise of local chemical 
manufacturers, one of the; pioneers of the Wk 
being the late Dr. E. K'. Muspratt, the great friend 
of Liverpool : he did great work for tho City and 

SS Pr °“ tin the forraation of this Society' 

were d Tfr t M d t nT g your 0t,l0J ' nota *>Je members 
j M ° nd ’ Mr - Eustace Carey, Mr. John Grav 

a “ d ij°* da; [ we are fortu nate that Lancashire alJd 
the present President, whom we are £ 
lighted to see here, Dr. E. F. Armstrong of War- 

the g W f Y f Ur Soclety has Progressed very nuich in 
Gie. last forty years and now has 6000 members 
with eighteen branches spread over the United 

and m 0 19()7 A v 8trai ^ ? anada and th « United States, 
l l - y L 0U were incorporated by Royal Charter 
so, that you have gone along very famously indeed’ 

It is customary to hold the Congress in ono or other 
of the leading cities of this country and this is the 
«th occasion that Liverpool has been favoured 
You know as well as I do what the objects of vour 
particular Congress will be, and of course itFwill 
include the bringing together of all those who Ire 
interested in Chemistry as an industry, the reading - 

thin^ ^T t pap ® r8> t f 00lal intercourse and ever^ 
thing good for the Society of Chemical Tndntt+iL 
and its members, I can assure you that in 

and the Lord Mayor particularly will do evervthint 

^operatTonf other sSL a^rot^cr'branch^tf 

ft 'HF 6 T^ ng ° ^^e 6 ^lyMo anxious* to"do ; 
everything they can to enhance the success of the 

University ^andT*’ a,8 °’ the r «P rese ntatives of our 
university, and I am sure they will no 

also^other sections of the businrn commun^ ^f 
murt£4' 

the position quite dear. It is hardly 
Liverpool to emphasize tho importance of th ” 

^ dastr y t« ^b^pmg and afl that it means 

Industry, caters for ' these • , CLemic®! 

industry 'mRS 
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to process managers, to the worn* cnemists, research 
chemists, to the whole academic profession, consulting, 
and analytical chemists, and to any others who happen 
not to be included in the previous category. In- 
cluding in our ranks all engaged in the chemical 
industry and in the practice and profession of 
chemistry, it can claim to bo representative. We 
can also claim to be essentially democratic. Our 
objects and aims are simple ; they are so to advance 
the practice and the science of chemistry as to give 
social service to the community ; they are to advance 
the interests, professional and otherwise, of our 
individual members, to bring the latest knowledge 
to them by means of our publications, and, what is 
perhaps as important as anything, to bring them 
together and to get thorn to know one another. 
From that point of view our annual meetings are of 
particular importance, and we owe them to the 
invitation, year by year, of our constituent Sections. 
On more than one occasion wc have enjoyed the 
hospitality of Liverpool, and it has always been 
memorable. At our annual meetings we have the 
Presidential Address, technical papers, and every 
opportunity for that mutual intercourse which is so 
important. I feel sure that our meeting in Liverpool 
this year has so much tradition behind it, so many 
famous names have boon connected with the Section, 
that nothing can prevent this meeting being as great 
a success as its forerunners, and 1 am sure that, 
under the able chairmanship of Mr. Edwin Thompson 
(the Chairman of the Liverpool Section of the 
Society) it will be a success. I would like to move 
that the gentlemen present, and those invited but 
prevented from coming, bo asked to form a General 
Committee for the purpose of initiating this meeting 
in July next. I do not think the duties of the General 
Committee will be very onerous, but it will be very 
valuable to have such Committee. 

Mr. John Gray seconded the resolution, and it 
was passed unanimously. It was then proposed by 
Sir Max Muspratt, Bart., and seconded by Mr. W. H. 
Roberts (and carried unanimously), that about forty 
gentlemen be asked to form the Executive Com- 
mittee. 

Professor I. M. Heilbron proposed that the follow- 
ing should be the officers of the Executive Committee : 
Mr. Edwin Thompson, Chairman ; Mr. W. H. 
Roberts, Vice-Chairman ; Dr. Alfred Holt, Hon. 
Treasurer ; Mr. E. Gabriel Jones, Hon. Secretary. 
Prof. Bannister seconded the proposal, and it was 
passed unanimously. 

Mr. Edwin Thompson then moved that the meeting 
should express a vote of thanks to the Lord Mayor 
for so very kindly presiding at this meeting. When 
this meeting was mentioned to him he at bfts^.said 
that he would take a great interest in it, 
kindly offered to entertain the members wm they- 
visited Liverpool, and he threw lumle«Rvhole- 
heartedly into it. A very cordial vote JpKthanks 
for so kindly presiding at this meeting mCs accord- 
ingly proposed. 

Dr. G. C* Clayton, M.P., said it gave him the very 
greatest pleasure to second this vote of thanks to 
the Lord Mayor,! and that,; he felt satisfied and con- 


fidentthat w^th;thejiord J£ayd*:* It would 

be $ vary memorable gathering* » 

The Lord Mayor, in acknowledging . the : v vote of 
thanks, wished the Congress aU luck and - every 
success. «- -i.: ■ 

1 OFFICIAL ■ ^ ^ ^ ^ ^ 

ANNUAL REPORTS OP TO E W ft b^tESS ‘OF .APflijBP 

. Vol. Vtll is now ^preparation and willJ>eis8Ued 
very shortly. The price of the book is, 7$. Cd. to 
members of the Society, and 12s. 6(d* to. non-meni- 
bers. Vol. I is out of print, but Copies of Yols.. Jl, 
III, IV, V, VI, and VII may be obtained by members 
at 4s, 6d., 5s. Od., 5s. 6d., 8s. 3d., , Jft. % , and 7s. 0d., 
and by non-members at 7s. 6d., 10s. ,6d.» 12s. fid., 
15s., 12s. 6d., and 12s. 6d. , respectively. ; If Yhls. 
II, III, IV, V, VI, and VII are ordered at the same 
time as Vol. VIII, the set may he obtained J>y We- 
bers for £2 2s. 6d., and by non-members for £3Jt5s. 
The appropriate remittance must accompany eyery 
order. The books are sent to purchasers post free. 

AMERICAN CHEMICAL SOCIETY 

The Council of the Society of Chemical Industry 
will be glad if any members of thb' Society ^ who 
expect to be in the United States in April next, will 
kindly act as delegates of the Society at the Ahnual 
Meeting of the American Chemical Society, which 
will be held in Washington, D.C., on the 2 1st of 
that month. 

The General Secretary will be glad to hear from 
any members of the Society who can make it con- 
venient to be present at the meeting, and he will 
gladly forward their names to the Secretary of the 
American Chemical Society. 

EDITORIAL NOTICES 

The Society as a body is not responsible fop state- 
ments and opinions appearing in the Journal. 

Members of the Society, and others, are invited 
to submit original articles, news, notes and other 
relevant information to the Editor of Chemistry <$e 
Industry. Such contributions should be clearly 
written (preferably typewritten with double spacing), 
and be accompanied by a stamped and aacjressed 
envelope. They will be paid for if inserted, i „ Sources 
of information should always be given, not nec^sarily 
for publication. ; -• 

Hon. Secretaries of Local Sections an4 of other 
Societies are asked to forward notices andfSwports of 
meetings as early as possible, and publisl^rfl to send 
books for review, direct to : — The EDITOR, Chemistry 
ds Industry, Society of Chemjga£ TnuUstky, 
Central House, Finsbury Squahr^E.C. 2. [Tele- 
phone : Clerkenwell No. 242d.] 

Hon. Secretaries of Local Sections /and of other 
. Societies are asked to note that arindhfreemm 
:t coming events cannot be inserted Jn the next °I 
the Journal unless they are revived than 

Tuesday in any week. , f '.' \ 

Matters relating to the Trans$<Jtions and Abstracts, 
including Papers intended fo^imertion as Communi- 
cations, should be addressed to . TSft > l^TOR 
Transactions, at the same > 
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( hemicftbi FromoChina to Burma, the Chinaman g atlo ns carried out at the Stanton Iron Work# and 
is the master of the soap mdustry. . He manufactures -S a ™ account of the microscope W^23d*fc 
on a very small scale and displays a genius in keeping determining factors which cannot always be atriyed 
ow his manufacturing cOBts. The soap works are ^ *>y t^ e use of analysis alone. The process of 
* t ^fe t ; e »t i K>lydl caustic-soda drums, Mpanngj samples of iromfor mierosoopkaFeSn^ 

n in^t •£- ftdded ““Portance to the always vital tlou »* i ^'ou«toed > .fo!kwed. byr3s crftSl 
matter of packages, examinations ** various toanuLttim If C 

I luring the war, the heavy chemical market in ^p 1 excellent set of microphotograph* was fehown 
dava was captured by Japan and the United States, ^f^ting the various differences inthe crystalline 
i>ut we have fnb^uenHy recovered the bulk of our ®^uoture of the above substances. Uhemioal^toalyste 
of tins business, portly owing to the varying ftn^pparently abnormal value, sayi 

quality of Japanese goods. ^ phosphorus or silicon, but a microscopical examina- 

In South America* the United Rtetea «*„ *iL . n y<>md often-save muoh time in confirming fw 
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Hie Germans still have large, funds available for di<W.^^K 7 that thwe was a definite 

overseas trade expansion and are already exploiting Sthe^.iH h ° * wo ', and a ^ef discussion 
them on a large scale. Having lost their Colonies* “ ^ equilibrium diagram of the iron-carbon system 
und with their immigration to the United States <iU *r nS D 0 °i^tf I1<lloated the cause of thisdiffermice ' 
» Hunted, South® America is the^ sidtojte- ^ g ™ad ... ^by 

i l( t for their surplus population. The inevitable with ^ -t .C., on the same subject, 

increase of the numbers of Germans in South America ^ th . Py^cnlar reference to the use of the microscbpe 
jvlneii will thus result during the next few years will . ^ practising chemist. Metallurgical and 
' ive a most important iuffuenee on the^trend of °HemMts made use of the microscope chiefly 

^usmoss m these markets, and we shall have to use ^ xa . muia; ^^ of the structure of ihetajs 
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stains and chemicals 

the detection of the adulteration of ground; oats and 
sumach was ' describe^. *- . .■ ' •■/'./ V;,,/ : /• ; 

Instances were cited in which supplementary 
microscopical examination gfeatly assisted chemical 
examination. Thus the detection and identification 
of adulterants in foodstuffs such as chicory in coffee, 
and hu£ks in cocoa, were made Very much easier by 
use ^ vth© microscope. The solving of problems 
connected with textile materials would be impossible 
without microscopical examination, and slides were 
shown, illustrating how cotton fibres, of which the 
cuticle was destroyed, developed characteristic globu- 
lar swellings when treated with Schweitzer reagent. 

: In the subsequent discussion Mr. Adams empha- 
sised the importance of the microscope in the engin- 
eering works, and observed that microscopical 
examination of a steel practically gave its auto- 
biography. As an example, where chemical ex- 
amination revealed nothing, he mentioned the 
elongation of an axle, which microscopical examina- 
tion showed had been caused by heating, followed 
by quenching. In the railway service the cause of 
failure in metals such as copper, white or bearing 
metals, was clearly shown by the microscope, which 
is indispensable in any engineering laboratory. Mr. 
Pentecost referred to stains in fabrics, such as silk 
taffeta, the cause of which could not be traced chemi- 
cally. Examination under the microscope, however, 
revealed that the “ stain ” was an optical effect, 
due to fracture of silk fibres. The only way to? avoid 
such damage was to prevent friction during any part 
of the process. 

Mr. Meek explained a recent application of the 
microscope to detect the appearance and disappear- 
ance of certain alkaloids during growth of plants 
such as the opium poppy. Mr. Wood referred to the 
use of the microscope in leather manufacture. Miss 
Wright spoke of the use of the microscope in the 
examination of paints and pigments, and Mr. Rome 
outlined the use of the microscope in water analysis. 

The Chairman then touched upon some of the uses 
of the microscope not referred to in the papers. It 
was a simple matter to ascertain immediately by 
microscopical examination the source of a sample of 
kieselguhr and its suitability for various uses such 
as a filtering material. The detection of crime by 
microscopical examination of bloodstains was another 
aspect ; also examination of dust in clothes often 
gave valuable information as to its origin. 


GLASGOW SECTION 

* . 

A joint meting with the local section of the 
Institute of Chemistry was held on January 25, in 
the Institute of Engineers and Shipbuilders, Glasgow, 
Mr. J . H. Young in the chafllr. An interesting address, 
with lantern .jlhgtratiohs tf5*s delivered by Mr. 
F. W. Harris, TrxlSv'of the Glasgow Corporation, 
on “ Modem Methods of Sewage Purification.” 

In introducing the subject a historical survey was 
given with special reference to the progress made 


.schema 

of-' ’ Glasgow. -.7 - Glasgow .. ’ 

treated, for example, at the, itelnUqraock ; works;/ 
with preeipitants such as Sulphate of alumina arid 
lime and thereafter allowed -to settle in septip tanks. 
The clear sewage from the tanks r was * theh passed 
through filters composed ^ihstdiife' ofs 

varying size, and finally discharged' into the nvfer 
Clyde:- A. full account: was given" of * the <bi6loj^eal 
filtration systems and of the methods of' bio-seration. 
The experimental activated-slue^© isuaftcULled.' 

at > the Shieldhall works was ' desdribed iii ■ detail 
and the methods adopted in sewage purificati^ to 
speed un- the oxidation of the organic matter were 
discussed in relation to the actiyities pf the prpto^Qa 
and other organisms. ■ . "T-V. , ■ \ 

After an adjournment for, refreshments, a very 
full/ discussion took place. References were made 
to the difficulties encountered through the intro- 
duction of wastes from various factories and io lihe 
necessity for regulations to control the natutfe of 
these wastes . The question of the disposal of the 
sludge and its fertilising value was mentioned. 
The “ activated sludge ” had a superior value but 
there were great difficulties involved in its Use owing 
to its high moisture content. Unfortunately the 
physical condition of the material greatly altered 
when it was dried. ' * ’ :• 

Mr, Harris was cordially thanked for his 1 ]>aper 
and it was announced that an invitation had been 
extended to members of the sections to visit the 
Sewage Purification Works of the Glasgow Cor- 
poration. •* // ;,; / / 


BRISTOL SECTION 

At the recent meeting of the above Section, Mr. 
Osman Jones, of Messrs. Harris’, of Caine, read a 
paper on “ The Chemical Technology of Oamled 
Foods.” After touching upon the purposes of 
canning, Mr. Jones confined his remarks chiefly to 
the technology of canned meats. : ' 

The safety of canned goods was emphasised and 
illustrated by the fact that, in spite of thU enormous 
number of canned rations issued during the war, 
complaints due to spoilage were practically unknown. 
After describing the equipment of the canning 
factory and the high state of cleanliness maintained, 
the can itself was dealt with, particularly the methods 
of testing the tinplate used, and the methods for 
hermetically sealing the cans. In one important 
type of can, now much used, the contents did not come 
into contact with a soldered joint. Apart from the 
selection of good raw material, the vital need was 
shown for ensuring sterile conditions during filling 
and processing the material. The elaborate methods 
for testing the finished article and for preventing 
spoilation due to bacteria, were treated Very fully. 

The paper led to an excellent discussion/ and a 
hearty vote of thanks was accorded to the speaker. 

On January 23, members and associates visited the 
Brislington Factory of Messrs. Jas. Robertebn and 
Sons, Ltd., Preserve Manufacturers, 3' 

was shown the various plant and the 



atdn of o**ngea,. together, .with, ; yrhite sugar, Mr. 
Robertson personally. , explained the. processes: and 
afterw^ enterta^the p^y to , toa, & b 

vrttA rtf tKinlrtt th « J ' : ity. i 1 ' “ ‘ . & 


CORRESPONDENCE 

. SILICA GEL > V/:, A 

Isstienf Decernber 7, Mr. J. Arthur 
takes exception to my statement > that 
. ’a pre-requiaite ” of tho emploj'- 
m;>;.s<ayent' recovery o'perattons. 

( ■will bo held tv 6 8£ ®P le reason that commercial inflations 
•» at the Royal ™e" reeoviay of benzol from coke-oven gases# 
nrdav, Pebru- . «« now m operation without «nv attami*. 


MIDLAND 

FA 

The fifth 

at the „ 

ley presiding. 



m. 


VI *. • statement is more apparent 

■w. ReaveU will not deny that silica gel 


. . s .r- took place on January 17, . 
t Birmingham, Mr. S. K. Thorn- 


npwi.mumpgtam, Mr.S. K . Thorm Whether . a separate drier containing 

T^eCopncjI of the hfutional Federation ",®^koa get' (or other dehydrating agent) is etohloved 

Point: and CJnTrtnr Monii^oo prior to the hfirtVol 


>nt. . May I ask how 
y* ♦■• % 7 " ~ 70““ a silica-gel absorber 

„ dried m the process ? It |s wholly 
whether . a separate drier containing 


„ aw to be passed thro 
without be’ ' ■ " 

immaterial 


benzol absorption tower, or whether 
the silica gel in the absorption tower 
--- means of removing the water. The 
xact is that if the gases arc not dricd tireviouslv 
a definite portion of ihe absorbent gel must be allocated 
to the absorption of water. Such water Absorption 
Occurs m the first portion of the absorber; arid the 
. benzol is taken up by the residual gel capacitv 
remaining . available. For all practical purpose 
my ongmal statement stands, but I am quite oontent 
to broaden it by substituting the word’ 1 requisite ” 
for pre-requisite.” ■ 


Resident, Mr/Mark Harrison, were the guests 6? the 
Midland body/. In recognition of his long and valued 
services to the Midland Association a silver rose bowl 
was presented hn behalf of the members to Mr 
Thornlcy by Mr. Lloyd Matthison (this year’s 
President), who pointed out that Mr. Thornley had 
also filled the office of President of the National 
Association and had been ohairman of the Joint 
Industrial Council for the Varnish and Paint Industry. 

Replying to the toast of the “ City and Industries 
of Birmingham (proposed by Mr. J. J. Gittings), the 
Lord Mayor said he was optimistic regarding the 
Juture of Midland trade : it was certainly improving. 

Mr. P M. Sturge, submitting the toast, “ Tho 
National Association,” referred to its work in various 
phases, especially mentioning the industrial classes 
connected with the varnish, paint and colour trades, 
winch were held at the Birmingham Central Technical 
ochool. These classes were held in the evening, were 
well attended, and were proving of great value 
Scientific and technical education was essential if 
t ntish industry were to compete successfully with 
other mdustriai nations in the international markets. 

31 1 \ Mark Harrison, in response, alluded with satis- 
aetion to the happy relationship existing between 
employers and employed in the varnish, paint and 
colour industry. In recent years it had been almost 
alone in its freedom from strikes, threats of strikes, 
and serious labour troubles. Employers and workers, 
said, had met each other in a fair and generous 
manner. 

Mr. Gilbert Vyle, President of the Birmingham 
namber of Commerce, replying to the toast “ Our 
proposed by the chairman, stated that the 
ade of apphed paint, varnish and colour had altered 
o m the way it was conducted,, the only exception 
‘mtig perhapg^ a industrial processes in which 
i >n T speeded up the method of application, 
otcctiou was the ol4est law in nature, and the 

anus , Pamt and Colour Manufacturers’ Association w/uen is me fault of the * 

it Activated .gjas. absorbent carbons of the ty^L we 
wtweqoy* ami d W , rhd rttst and dissolution. , an now dipjtwnng originated with silica J ,b.rW 


The quantitative effect 0 f the presence of water 
vapour upon tlie over-all efficiency of silica gel 
m comparison with high-grade gas absorbing carbon 
has been dealt with in our published experimental 
d&ta, referred to in my letter of November 23 ; 
and need not be reviewed here . These comparisons 
were based upon samples purchased by us at $3.00 
per lb. from the Silica Gel Corporation in the United 
States. It was particularly specified that the 
samples should be suitable for 44 benzol absorption.” 
We should be very interested if Mr. Reavell would 
inform us whether the absorption capacities reported 
y us upon these samples show them to be materially 
inferior to the gels used in the English installations 
of which he speaks. If not, the conclusion is inevit- 
able that the recovery of benzol from coke-oven 

gases is commercially practicable with solid absorbents 

of a relatively low absorptive capacity in comparison 
with the standards required of gas absorbent carbons 
now manufactured for the recovery of gasoline 
from natural gas. However, I do not wish to be 
misunderstood as saying that absorptive capacity 
is the sole technical consideration in choosing an 
absorbent material, or that certain processes may 
not be worked out in which other properties of 
capacity would com P Qnsate for its inferior absorptive 

* Reave ] 1 of activated carbons 

m use for so many years without sub- 
t^tiai p^jress, die falls into a common error 
which is the fault of the nomenclature in use. 
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OHKW8TRY AND 


war investigations and * r aftf" - ©qUalJ^dte^^ 
technical novelty. If the " kakologopfepbta of our 
pseudo- Parisian commutator upbft the idiosyn- 
crasies of iSngliah As Xe- Sjx>kc/> should cause 
the discovery or suggestion of some word of real 

f \ 1 uf inn+IAM a »V^ K/Vo nflf wa,<1»aa (< a a4>! ■ 




1024 


•,e<W %tokg 

dotyp. as soon ius fuel is well alight, eo a^ftp^getj j 
advantage of "the intense raditot heat. ■; T''* . t ; 

On the Subject' of boiling wate£ 

fftiM'ir tCl n ' 0nA^AaoA<i 



The object of my letter was to protest a pre judgment 
of the issues between the two absorbents, not myself 
to prejudge them : also to clarify subsequent dis- 
cussions by emphasising the fact that silica gel and 
carbon adsorbents are not alike but fundamentally 
different and that nothing but confusion can result 
from assuming a relationship which does not exist. 
The technical problems associated with their indus- 
trial development are materially different and each 
will have to stand upon its own feet. In view of 
these differences it seems unlikely that both absorb- 
ents will continue indefinitely to oocupy closely 
related fields but rather that their typical appli- 
cations will become more and more divergent. — 
Yours faithfully, 


Union Carbide and Carbon 

New York 
Jan. 12i 1924 


N. K. Chaney 
Research 

Laboratories, Inc. 


SMOKELESS FUEL 

Sib, — I f you will kindly allow me the spaoe, 
I will do my best to answer “ Vulcanus’s ” questions 
in your issue of the 18th. inst., though I may be 
unable to emulate his exalted style. Of course I 
cannot tell what Mrs. Editor’s remarks on the subject 
may have been, and all I can do is to try and tabulate 
what may be a housewife’s objections and present 
them in the quest ion- and- answer form. 

Is “ Coalite ” easy to light ? 

Yes, quite, and it requires no attention, and bums 
to the last atom. 

Is there much ash to remove ? 

Very little, and the grate requires less cleaning, 
and chimney-sweeping is avoided. 

How about dirt ? 

There is no dirt ; there may be a little fine ash, 
but that is quite clean and excellent for keeping 
moths out of carpets and such things. 

Is there any special trouble about it j ^ 

No, but reduce the draught as much as possible, 
so as to get full benefit of the radiant heat, and then 
you will find that a ton of “ Coalite ” g<ite*s far 


and gives as much heat as two tons of thog 
domestic coal, which costs the same per t ^ 
Now for “ Vulcanus’s ” own questi 
You can get “ Coalite ” from Mesas 
Gothard and Bond, Ltd., but supplies, q 
are not what they should be ; still, su; 
to increase rapidly from the end of Febma 
“ Coalite ” is suitable in all cases 
steam coal, anthracite, or any class 



best 


pare 
iresent 
ought 
mwards. 
Welsh 



coal. ,, Indeed, although' tfee * Coalite. \ 

lasts two hours as against 1 f hours <ml . 

steaming ceased entirely before the enq bi thisjpt 
with coal, .while it continued freely all the tijne 

* riAoli'tA * TliJWMrf fha ♦ 


with /Coalite/ Ihmng the banked-up^nod tj 
average steaming was 44 per cent. greater With 
1 Coalite • than with coal, 
depths and being in b 
beginning of the “ bank-up.' 

N.B.— Low-temperature carbOhisatiqiiL^ ^ fe. the 
method, barring water-power, by/ whfch 
supply can be produoed cheaply. ---Yo\frs' , faithfully, 

; . ' ' ’ .• ^ '• ;.V ■ / 

London '* ’ i ■'*"'* ’ ’ ** 

Jan. 23, 1924 ;■ 

A QUERY 

Sir, — I* have reached a stage in some experiments 
I am doing where I am held up, and wish you would 
assist me. I require a substance which will burn . 
With a luminous flame, after the fashion pf mag- 
nesium, and also (if a solid) a solvent for same, which 
will deposit it unchanged on evaporation. Magnes- 
ium will do perfectly if you can recommend a Suitable 
solvent. Trusting that I have made my requirements 


clear, and that you will be able to 
you, and remain, yours sincerely, 

John R. Chari. 

Gloucester 
January 26, 1924 



CARBON MONOXIDE HAZARlJ^pM^Mf" TOBACCO 
SMOKE/, J'g 

Tests were made to deterrf 
carbon monoxide present in a 
in which tobacco smoke was lib 
and (6) the extent to which it 
smokers. The percentage of cajfton monoxide present 
was never greater that! 0*^1 per cent,, and the 
of carbon monoxide saturation of the 


the amount of 
l-ventilated room 
plated by smoking, 
(ms absorbed by the 


§ per oent. Tests mad© 
does not absorb more 




blood was not greater tha: 
to determine why a smoJ 

carbon monoxide into his/lood, showed that concen- 
trated smoke does not reach the alveoli of the lungs, 
and that the maximum average concentration : of 
oarbon monoxide drawn intd the lungs would nqfc'be 
ater than about 0*01 per cent.^S(J. lU(h 
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the Society v Bf 4^idcdto ^ <T ^ e : : ' ••• . ; ., .^ v „, 

confer. tbeMe#ieI Medrf ijuifyear ; tipop. theRtHon ' ‘ Hi*' niimbfer of applications frit- Wfc&W*iii.i-i 

veprroany W« ^.aseon September 21 to «5,0WonS|lr 

industry wt ft* .ha* feduotio«s have been made in ^e SSr 

his *«!» -tor designs and t^de marks "oUiat 

trnp on the esse^*^ rotating ^^tiosas for patent! now pass tCugh in S£: 

*Jfe; .WJlMfX J?; ylljoh . y^'^*-r l 2 < ?^^ s ^^0^t^ - de«ignir.hi;t^i- weeks instead 


grip on the 
of the \ n i 

engaged 

abletil» A lk ™ *±**zs^± 
and hi$ 


*** vutK wie rejanon^' ^ uuwm# now pass through in nW 

, - ™ a « ~.w j-xet-t;* *M\; ypj<ib ! tiiisy ar^i Wtead orftfteen* designs m ten weeks instead 
Ite has for sonic 6onsidfer-' \. of inonfhe^ and trade maHjEs applications in 
me-^p thh..work of the Society , ?■"***'**&■■ instead -of five monthsSCftem «w 

» this / oumai, wishing; it success %■ ,M*r trig.,' J 9n : 14,-1924.) 

S^ttlRS rn 

el -a. ' i- ' 


the hjdhjept; 
fresli ip $ie ' 


. will be v-< P«iier ( .8 Earth in 19U 

iverhulme h The output 

' lUrt/ik Aj 


, 7 “to. - ?-.r^ o^ufu juevernmme v. TW m**™ 

has taken an Active part in many schemes of eo- reaohedtoT 

partnership, thrift, .hygiene and Social Welfare and ;< u ,,f?: ' wo 'iwwiucwpa' oy 

‘sheen t^e-. President of a numC of <KKtk£ If .^perators totalling 138,944 shortens, worth 
almg with these subieote W« will lo; — ; ic“ , J“ rfSH8 * 71fl ftT1 J ~ - — i!i ’ ’ - 


has 


Jr’S earth in the United States 
iiilt in 1922, the production by 

m 1 no ns i t , , ■ y 


; ”,r’T" vfT.r-™*vy*ay v*- cv nMtuutjr ot orcawsations 'to otfti vui :■ ±- . “ + ,T»- • wiuxv tou», worm 

a/f a in ? r— ^ ^*ese ^subjeots. He; will deliver the ‘ If &n ip quantity and value of 

Mcssef %toe in ; Liverpool next July, and this -mr^w^io^ ft ^ ceat - K»Pfct‘vely, eom- 
occasmn Will no doubt provide him with an oppor- ^,^ ® ee W? 8 ? f ^ le r’» oArth are 

tumty of expressing those pithy and shrewd observe- ? “Any States, but during 1922 only eight 

tions which have in tho past delighted hisaudiences ^Tf I ^j UC ^ ng, ^ c f ^ Ruling its positfon 

and arc only possible to a man With great knowledge State, Imports increased by 

activifv" toT T nd 0 u p f i ‘ eace ia “Ady branchSof ^ coSmption t 140°5^ 9 t t ' i thus ma “Ug *h« Apparent 

activity. Lord Xeverhulme s career has been a vonsumption X4y,513 t. 
romance as well as a success, and in spite of the ' ' GERMANY ‘ 

immense amount of work he achieves he* has found « GERMANY 

tune to interest himself in art, in poUtics, and in the The 0e, ; m ™ Chemical Society 

scientific work of the industry in which he and his Ti7 ^,£ 0< f <*«. current number of th e Chetriisch 

many companies are engaged. WeekbM^(J&n. 19, 1924) states that a member of 

l>r. ,T. N. Greenwood, of Sheffield, has been appoint' ^!i ^ resident in America has 

MelbonrM° r ° f metal,ur 8y at tho University cf .. , ^i et y’ ?_V ° llowlng lette r to tho Gettutn Chemical 

Secretary of the Canadian Pacific Section Of the LrinHoww B *+* 5^** t? 8811 for additional sub- 
Society of CKeniical Industry. fbamfot heh?' h„ff V T^ W ° uM fu ^ her tacMa Ae. 

Mr. J. c. Pearce W JL . LT^ ^ ^ ^ ^ ftttitude * AW 


Mr. J C. Pearce has been appointed Director of 
I, (-search to the British Cast-Don Research Associa- 
tion m succession to Dr. P. Longmuir, who has had 
o retire on account of ill-health. Mr. J. E. Fletcher 
has been appointed consultant to the Association 


lutehr wrong. 

c ‘ Eirst of all, a membership of a society is an agree- 

“ ,r th t m $T l ? har Acter. If 'you assuT a 
right there should be also a right oti the side of the 

- - - — members, that is, that the subscription should bo 

According to The Times, Prof. Niels Bohr has decrea fed m case cost of printing decreases. More- 
( -reived $40,000 (about £8000) from the Rockefeller ? t h f mcrease » the membership fees should be 
international Education Board, which .“ he mav use umited to a certam amount, whereas according to 
• ts - . * yOur circular they are unlimited * 


- -- x-utuu, which, ne may use 

modernise his laboratory and to buy new 
instruments. J 

* * # ; 


■ vv " v,J ', »1U UiUtlUllCU. 

■ -P^thermore, I think it absolutely wrong to (bring 

up the question of rights in this connexion. This is 
/f’ h ® de , a ^ is reported of Prof. R. ^ Thompson wtl wi / sUp ° f flie °erman mind, and it seems 
HE., M.So., professor of oil technology at Birming-* y vt ®* a natl01 } to learn - If you get 

111 University. Prof, Thompson, who was ab^ut trust fat,lt ^ sho ^ d '«* 

years of age, had recently been appointed adviser^ f US ^ to ■? a J fwaous expression ‘ a scrap 

" ho British. West Indian ictrolSyScate ‘ 6 2LTW,?* ^ ^ ? 

!t is with deep regret that we hive to announce that tW •? ^ en dship and good relations and 

u. s„dd en doat£ of V A. e. Fl&ho ZCu yoS dlcffi!^ Fhad ' 'TJ&Jh* T **& 

instant Secretary of the Chemical Enirineerinu voir T. d n » objections- to sending 

:: w»«i» p< m ssnfs ism z ss» ^ *» »»»■ ,«>-» — p ^ 

t ‘oss .Will- b& most grievoiifilv felt. -He Wes * - * 


i ' ™ fi c , • : "ora ne nas aone ana you alone. - .7 ;■ 

#f- f * !m * ■ . »»»» i i-«* 

M publications for the 
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next year. I am just sending you the membership 
fee amounting to $2.00, and if you do not change 
your attitude I would remind you of the fact that 
the abstracts of the American Chemical Society at 
present are certainly ag excellent as the abstracts 
of the German Chemical Society and, , in addition, are 
printed much better, which, of course, is a great 
attraction, I know that conditions make it' 
impossible for you to use similar paper and type, 
but circumstances such as this should certainly 
make you very careful in bringing up the question 
df ‘ rights ’ where apparently no rights exist and 
some modesty could be well applied.” 

Explosion at Merseburg 

The Times reports that, on January 24, a violent 
explosion, recalling that at Oppau in 1921 (cf. J., 
1921, 381 R), occurred at the Leuna works, near 
Merseburg, 15 workmen being killed, a number 
injured, and various buildings wrecked. The cause 
of the disaster is not stated, but it is said that a 
high-pressure container blew up in the department 
-devoted to the manufacture of ammonia products. 

GENERAL 

Kelvin Centenary 

As the centenary of Lord Kelvin’s birth will occur 
on June 26, the Royal Society has convened a 
committee, under the presidency of Sir Richard 
Glazebrook, F.R.S., and including representatives of 
the societies, devoted to the promotion of physical 
science, to make arrangements to celebrate the 
occasion in a fitting mamier. Many British and 
foreign scientists and engineers will be attending 
conferences at the British Empire Exhibition at that 
time, And so July 10 and 11 have been selected for 
the Kelvin centenary celebrations. There will be 
a memorial address by Sir J. J. Thomson at a meeting 
for the reception of addresses from delegates, a 
dinner presided over by Lord Balfour, and, it is 
hoped, a reception by the Royal Society at Burlington 
House. There will also be an exhibition of apparatus 
and, if possible, a memorial volume will be issued 
The World Power Conference • 

This conference, organised by the British Electrical 
and Allied Manufacturers ? Association, in co-operation 
with various technical, scientific and industrial bodies, 
both British and foreign, will be held at the British 
Empire Exhibition from June 30 to July 12. Classi- 
fied into divisions, comprising power resources (I), 
production (II), transmission and distribution (III), 
utilisation (IV), and general economics (V), the 
■conference will provide much of interest to the 
chemist, as special sections are devoted to the pre- 
paration of fuels and their utilisation, as well as to 
electrochemistry and electrometallurgy. The Secre- 
tary of the Chemistry and Physics Section is Mr. H. 
Talbot, B.Sc. (representing the Chemical Engineering 
Group), and Mr. S. S. Ogilvie, B.A., is &retary of 
the Gas and Fuel Section. The fee fo^pMnbership 
of the Conference is £2, which entitiefe^^lipplicant 
to free admission to the British Efhpi^Exjhibition 
and the Conference Halls during the Conference. 
Further information can be obtained from the 
Secretary, World Power Conference, 36 Kingsway, 
London, W.C. 2. 


\ ' '• ^ * • < , - a! ’ : 

Coal Tar Distillation •a^d • 

Products.; 23^- AhTB&jR "Warned, y Ttited 
edition, rewritten and enlarged** 

London : Ernest Bern,/ Limited^ 1923 ; ; 

. 45^. . <:-V . - v ; V— ^ 1 ‘ T ^ ? ' ' 

The Tjrrjfcea ? 1 with 

the author that the additional chapters, added to t£e 
third edition are qn improvement for; hd is dis&p- 
pointed to find that the very pf the 
first edition appears to be nearly .tbe 
additions and ^boratibha-}df ^ -f : : 

At the same time, to the iiiduetfcnous reader, the 
book is a , very rich mine of information, frdin w|iioh, 
with more" or less labour, some And 

practical ideas on the art of distilling tar hiAy be 
extracted. This, of course, is inevitable > as Mr. 
Warnes’ long experience in the tar industry " has 
given him opportunities of ooilectihg ctat a and 
making observations which he has not neglected, and 
if, when he comes to write another edition, W will 
exercise a judioidus pruning knife and rearrange the 
beds and borders of his garden, we may look forward, 
at last, to having a book, written by a natiye of that 
England where tar distillation had its origin, of which 
we may be entirely proud. ' 

If the author will permit him to do so, the writer 
would like to make a few suggestions as to the 
direction in which improvements might be made. 
He would suggest that the chapters On the geology 
and botany of coal hardly concern the practical tar 
distiller, neither does that on stripping gas, though 
the latter is perhaps a little more cognate to the 
subject ; he would therefore plead for their curtail- 
ment, if not entire deletion. Then, again, he feels 
that the book would be read more easily if the order 
in which the various subjects are arranged were made 
to take some more logical sequence, and not jump as 
it does from the distillation of tar to the extraction 
of carbolic acid, then to benzol and pyridine, back 
to naphthalene and anthracene, and to pitch, finally 
ending with creosote. -v 

The excellent 100 pages devoted to tarwOrks’ tests 
is somewhat unevenly distributed, and 25 per cent, 
of the total seems a good deal to allot to tub highly 
important, but still single, subject of the determina- 
tion of benzene, toluene, etc. in mixtures. 

In the next edition, which it is earnestly to be 
hoped will appear without undue delay, it would 
perhaps be better to give a little more attention to 
proof reading, and so avoid gome ambiguities and an 
occasional error; for example, it is usual to write 
C n H 2u+2 etc. as the general formula of the various 
series, and not C n H 2n +2, as appears in the present 
edition. v 

The writer has expressed his views very frankly, 
because he feels that Mr. Warnes has hot given himself 
time to do entire justice to his subject and to himself, 
and that with a very little greater expenditure of 
time and thought he could have done sfd ve#y much 
better. „ . ■ ‘ • ; 
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imports of Dy&tato*. 

In reply to* JJetit. Qem/ - 
Wolmer gave the lolloping 
imported during 







Dyes a*4 

WOOdS swf 

stances) OStroobs Idr 4yeiikg ; 
and tanm»g 4 +-> ■/, j *y;'-v . •>. * 1 • «■ y - : 

Intermediate ; ;: ;eo^ r t^r cj' ; / v- ; 

used m the manufacture ofdyta ' '' • ^ 

Vo^.. 

coal tar ;-v.' a 1 ■ ..*<■ ; ■ :’j. ;• ■ •; ; ' v v-v : ••;•;’/ ^ 

Alizarine v > : Vv ; .. ' « {"■■•) -Vi 

Indigo, Bathetic. . . t 


r f^-r ■ Vj’i "JWAI® bank, etd. J. 

general 25 

CMrnlan, the, Right Hon. R. Hfe^ennS^ed 
• % econonnc «tu«tion, and showed how thVaWwjant 

^i?£- • R®^v* He then explained the 

' J^ erioe between a legitimate increase in the amount 
?* ’fef 6 . 3 ? and inflatjoa. Unproductive borrowing led 
a: ! oa » <» increase production was 
eeJf-hquidatmg, provided the repaymentofpaM 
loahs balanced the extension of new oneaf is®oa- 


Other aorta j 
Extracts for dyeii 
Dutch 'V* 

All other Sorts 
Indigo natural ’ ^ 


7* # 7<H 

13,248 

917,721 


4$, 395 
7^904 
757 


59,475 
310,852 
26,915 
—(Jan. 22) 


Adjournment •' •• 

The House has adjourned until February 12. 


COMPANY NEWS 

BENZOL & BY-PRODUCTS, LTD. 

Xh At H th n f TW til T ?T al ““*?« tho chairman, 
Xu H. D. Bax-Ironside, said that tho profits of 

w mking for the last 18 months were £47,934 after 
deducting charges and adding to reserves. Pre- 

rf^nl7Wi?* d '* , *^ b ? i s £7 ® W ' and the balance 

<i £40,013 diad been earned forward (the preceding 

tTfffra® loss of £44,500). Fixed asset! 
totalled £315,778s, compared with £419,846, £18 888 
laving been written off as depreciation and £89,918 
l.rovided by reducing the capital. Trading since 

I ir !i°?n elnber sb ° wed , a progressive increase. The 
it 1 1 -r ry )Y as ’ tor the first time, almost working 

,'t capacity, the f e , was an increased output at the 

olliery, and a shaft was , to be widened. The com- 
, ; !L S b y-products were well sold for several months 
■ cad It was proposed to pay, at an earlv date, 

' 1 J 1 ™- thvidend on the preference shares in 

Tfi'e K.° f i 16 fl f 6d half -y e arly dividend of 3 per cent. 

0 re P or t and accounts were adopted. 

NICKEL CORPORATION 

show le fl T C0 ^^i*?^ tlie P** cnded WMch 31, 1923, 
nv a loss of £1,981, which has been transferred to 

tll( - International Nickel Co., Ltd. 

COMMERCIAL GAS CO. 

n ,. ,1 :! d ^ ^ j r Jho 0 months ended December 31, 

°'«mendea at the rates of £0 per cent, per 

£od ? °t. the 4 P er cant, and on the 3J per cent. 

« r ,lt T he >® ??’ n P ar ® wA £5, 16s. .and £5 15s. 
ni -, respectively for the- previous year. 


tions were that we wore hearing, the end of k trying 
, altb °n^ toll peace had not yet been restored, 
and ho looked forward with confidence to the future 
An account of thofinAncial situation of the Midland 
already appeared in the issue of Chemistry 
,ana Industry dated January ll»(p. 52). 

ENCUSH -CHINA CLAYS, LTD. '' ,'D 

_ Dividend on preference shares is announced to be 
7 per cent per annum for the half-year ended 
December 31, 1923. . .... , - 

SOUTH METROPOLITAN GAS CO, LTD. 

„ The directors recommend a dividend of 5} per bent, 
for the year 1923, carrying forward £254,5IQ, com - 
jpared with a_ dividend of 5J per cent, and a carry- 
forward of £236,400 for 1922' k . y 

GAS LIGHT & COKE CO., LTD, 

Subject to audit of the accounts, it is proposed to 
pay dividends of £4 per cent, on the 4 per cent, 
consolidated preference stock, £3 10s. on the 31 per 

ri ra *A faDUm sto t ck > and £3 6s. 8d. on the ordmary 
stock. The carry-forward is £227,295. 


EXTINCTION OF MINE FIRES BY LIQUID CARBON 
DIOXIDE 

t„^ p- p; Jones > Industrial Fellow of the Mellon 
Institute, has sent a reprint of a paper describing 
experiments on the extinction of coal-mine fires bv 
nmans of hquefied carbon dioxide. The method has ' 
been tned before, but with results varying froih 
success to failure. In the experiments described 
carbon dioxide from cylinders was discharged ' Into 
the mine, the area on fire having been isolated bv 
brick stoppings. The effect of toe carbon dioxide 
is to prevent inward leakage of air, so that if each 
pound of gas so introduced prevented the entry of 

flOO^B Thn* Voume of toe generation of roughly 
h 0 ?. B v r “ V- n* prevented. After all flame waa 
extmgtushed. water was used to enable the mine to 
be opened wrthout delay. The results of the eS 
ments show that carbon dioxide should be used 
where the fire can be sufficiently restricted bv 
stopping so that prohibitive amounts of gas aro not 
consumed. Further, with the use of'K t 

^ ^ ^ oSed 

:of -the .ndBe due to roof- 
less coal is- wasted. 
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CHEMI6THY 

. ; ^ v ; - ' V.y'vv ; . : 

MARKET-' J^ORT^l;^: 


and 


This Market Report is pempiled from* spfeoiai information 
received from the M^ufaotm^m 
Unless otherwise stated the prices quoted below cover fair 
quantities net and naked at sellers* works. 

GENERAL HEAVY CHEMICALS 
The comparatively healthy state of the Chemical market 
continues, and business is very steady with few outstanding 
feature* cdtraoting attention. Prices are firm. ' 


Aoetic Acid* 40% tech. 
Acid Hydrochloric 


Acid Nitric 80° Tw. 


Acid Sulphuric 


Ammonia Alkali 


Bleaching Powder 

Bisulphite of Lime 
Borax, Commercial — - 
Crystal . . . ^ 

Powder 


Calcium Chloride 
Potaah Caustic . . 
Potass. Bichromate 
Potass. Chlorate . . 
Salammoniao 
Salt Cake 
Soda Caustic 76% 

Soda Crystals 


Sod. Acetate 97/98% . . 

Sod. Bicarbonate 

Sod. Bisulphite Powder 
flO/62% 


Sod. Chlorate 

Sod. Nitrate refd. 96% 


Sod. Nitrite, 100 %baais. 

Sod. Sulphide oonc. 60/65 About £15 per ton. 
Sod. Sulphite, Pea Cryst. £15 per ton 

kegs included# 


1-cwt. 



somewh&fc 


RUBBER CHEMICALS|| 

The demand for rubber chemicals rerj 
slow* and values are slightly lower. 

Antimony Sulphide — 

Golden . , . . . . 5Jd. — Is. 3d. per lb., according to 

quality. 

Crimson .. Is. 3d. — Is. 6d. per lb,, according 

tb quality. 

Arsenic Sulphide, Yelio’w Is. l id, per lb. " ;v i; v 



Carbon Black 


* £24 per ton. Fair inquiry. i- 

. 3s. 9d. — 6s. per carboy d/d., ac- 
cording to purity* strength and 
locality. 

£21 10s. — £27 per ton makers 
works according to district and 
quality. 

Average National prices f.o.r. 
makers’ works, with slight varia- 
tions up and down owing to 
local considerations : 140° Tw.* 
Crude Acid, 65s. per ton. 168° 
Tw., Arsenical, £6 10s. per ton. 
168* Tw., Non-arsenical, £6 15s. 
per ton. * 

£6 15s. per ton, spot, delivery. 
General export demand good, 
particularly from the Continent. 

Spot £11 d/d. ; Contract £10 d/d. 

4 ton lots. 

£7 per ton, packages extra. 

£25 per ton. 

£26 per ton. 

(Packed in 2-cwt. bags, carriage 
paid any station in Great 
Britain.) 

£5 17s. 6d. per ton d/d. 

£30^ — £33 per ton. 

5Jd. per lb. 

3d^-j|d. per lb. 

£32 f^ton d/d. 

£4 10s. per ton d/d. 

£17 — £19 10s. per ton, according 
to quality. 

£5 58. — £6 10s. per ton ex railway 
depots or ports. Good business 
continues. 

£24 per ton. 

£10 10s. per ton carr. paid. In 
fair request. 

£19— £20 10s. per ton according to 

. quantity, f.o.b., 1-cwt. iron 
drums included. 

3d. per lb. Very quiet. 

£13 5s. — £13 10s. per ton ex 
Liverpool. Nominal. 

£27 per ton d/d. 


CktfbphTetri^^ . 

Chromium Oxide > 
Indiarubber > Subatfaitee, 
White and Dark ? ' 

■ LampBJack ?• 
Lead Hyposulphite 
Lithopone * v s . *•■•. • ' ' 
Mineral Rubber “ Hub- 
1 ' . pron ’V' , . . . •- 

Sulphur V , , 

ThiocarbanUide 
Vermilion, pale or deep 
Zinc Sulphide .. 


lb. 

6 10s. per t^ aoepfdW. 

- Quantity. . ■' l \ 

Prices continue’ low. but expecte^ 

' to advance in the Spring, 

, <?? three case lots can how be 
■ *"' bought, at 6Jd> perlti. ek wharf , 
‘For direct shipment in quan-'i 


"/ vS ". ' ; y* •**!$ 

4d.--.6Jd. per Ibi^^irly, / brisk 

t ‘ ■■ demand. t vV i ' - > "+■<< Sv . 

'40s. 1 per ewt. * bamlfc ffee . ' 4 V 

' 74d. ierib. •£ ; 

£22 lips. per,. tbh.-. ;■ r^'v.. 

£15 l0s. per toii f.b,r. London.. * 
£10— £12 per ton* according ‘fcb 
quality. .V> ; >•., ,vW; 

2s, 9d.perUv 'l*'” 

3s. 4d. — 3s. 0d, pet lb, ‘ ' v ; ; 
7Jd.— Is. 8d. per lb., according to 
, r . d - quality. V 

WOOD DISTILLATION PRODUCTS : 

All acetates command a good trade and there appears a 
more, healthy prospect in the charcoal market. *' 

Acetate of Lime — 


Drown 
Grey 

Liquor ... 
Charcoal . . 

Iron Liquor 

Red Liquor . , 
Wood Creosote . 
Wood Naphtha — 
Miscible 

Solvent 

Wood Tar 


Brown Sugar of Lead 


£14 10s. per ton d/d. Demand 
. active. ' . • > ' , ' ' , :> ; •• : c,; •• ' : 

£22 per ton., ; '' 

9d. per galL 82® Tw* . . , *, 

£7 5s. — £9 per ton, according to 
grade and locaUty. Market quiet. 
Is. 7d. per gall, 33°;TwC v V ^ 
la. 2d. „ ; ,/ *4 0 -Tf, l ,;';,'v’; 
10d.— Is. per gaU. jt4/^ 0 Tw. , ,, 

2s. 7d. per gall. Unrefined. 

5s. 6d.!per gall. 60%O.P, tJ>uU 
market. ; 

6s. 6d. per gall. 40%, G,P. Pull 
market. . .. 

£5 — £6 per ton according to grade. 
Demand not very brisk- Ample 
supplies. . • 

£42 per ton. Demandjmore active. 


Acid Carbolic — 
Crystals 

Crude 60 ’s 


Acid Cresylio, 9*7/99 
Pale 95% .. 

Dark 

Anthracene Paste 40% 

Anthracene Oil — 
Strained . , 

Unstrained 
Benzole— 

Crude 65 ’s * . 

Standard Motor 


TAR PR00UCTS 


8Jd. per lb. Some business pass- 
ing at lower prices. 

2s. — 2s. 3d. per gall. Lijbtle busi- 
ness passing. Market weaker in 
sympathy with crystals, , . 

Is. lid. — 2s. 2d. per gall. Steady 
business. X 

Is. I0d.-~ 2s. id, per gaUv ^ 
demand. 

Is. 7d. — Is. lid. per 
. business. 

4d. per unit per c- 
prioe. No busing 


9d.- 

8d.~ 


-lOd. per gaQj 
-9d. per 



8d. — lOd. per 

tank wagons, J 

U. ^ ^ 



\ ^ J r .■ 

Benzole* Pure'" ;\ . 

ToIuole^DO % 1 1> 

d. - ?u» . vv/. 

Xylol 

Creosote—', 

Creeyjie ^/24%’ ; v 


T^ and industry 




"slissgah^ a 

■I^Sd^-li wi^r^U. ?’^ !ro - < ^ ;<lm y?-Phenpl.. 

2*. M. par gall. - 


W •* : .-!>•>;■ - • t . ;, ■ :' : . ■ • ■ n w*# pi 

w- io 

* V - V'Sly*. v £ t-grade 
Speci^ft t|<m j ^ very a 


■■: Firm. Fair bust. 
:, ness passing. ; ■ 

§?• JOd. per gall, according to 
6/**me end district, Market 
y^ry firm. Demand good. 


rr^Abropnezioi ,v"° 
p-Nitro -O'Omjdo .phenol 
m-Phenylene Diamine 
jp.Phenylene Diamine 
R. Salt /. .. 

Sodium Naphthionate 
o-Toluidine 

p-Toluidine 'iv * ’ 

*a«Toluylene Diamine 


Middle p£l 
Heavy . . 

Standard 
Naphtha*^* 

Solvent 90/180 , ' . . U. OW— l».2d. ueriaU y r **»ier 

Solvent 90/l(»v , 

Naphthalene Crude— V - Jbueineea. 

Drained Creosote Salt* £T 10r.-£8 p* ton. Demand 
, . maintained. ' ^ v 

Whuaed or hot pressed £10-£M VV ton. Quiet and 

Noph^aferie^';, V77 Sy"’: v "d : •, > 

* £18 per ton. ■■. "V ■ ■; ■.'■•■ • .. 

£18 per ton* ' v , V 

85s. — -90s. per ton. . Nominal, v 3o^c B.P, 
No sellers. ‘ 

les^ns. per gall. More stable 
with fap: business, 
lie 12s. Firmer with better 
demand. 


Crystals 
Flaked . „ 

Pitch, medium soft 

Pyridine — 90 /lib 

• Heavy ... 


INTERMEDIATES AND DYES 

* ppre "“ M> ' 

p '"- 

Acotw Anhydride 95% .. Is. 6d. per lb. 

Acid Naphthenic ' ! ! £ & per }b $£$ £& ffi 

Aeid Neville and Whither 6s. lid P per lb. 100% Wis d/d 
Acid So hoylio, teoh. . . Is. Bd.per lb. Better d^snd 

saasau.- £ *» * * ~%®3* 

hyd. , . 

Aniline Oil 
Aniline Salts 

Antimony Pentachloride 

p-Chlorphenof 
jP-Chloraniline . *, 
o-Cresol 29/31° 0, 
m -Crosol 98/100% 


p-Cresol 32/84° O. 

Bi clil o raniline . . , ( 

Diohloraniline S, Acid . 
P-Dichlorbenzol , , 
Biethylaniline , . 

Himethyaniline . . 

I ) initro benzene , . 

llmitrochlprbenzol 
1^ initro toluene— 4^/150° O 

^lonochlorbeSnjsol - , v# 
P Naphthol .. ** 

aXaphthylomina 
8 ^ r aphthylamine ,, 
m-Nitraniliuo - lt 
P*N r itraniline 

Nitrobenzene , ; : y ; . .< 
a-Nitroohl^baj^j $ 7 


Is. per lb. d/d. 

8Jd. per lb. naked at works. 

9d. per lb. naked at works. 

Is; per lb. d/d, 

4s. Cd. per lb. 100% basis d/d. 

- Is. 3d. per lb. 

. 4s, 3d. per lb, d/d. 

. 3s. per lb. 100% basis. 

* P° r Demand quiet, 
. 2s. Id. 2s, 3d. per lb. Market 

quiet. 

» 2s. Id. 2s. 3d. per lb. Market 
quiet, : 

2s. 2d. per lb. 

• 2s- 6d. per lb. 100% basis. 

£75 per ton. 

5s, per lb. d/d. # packages extra, 
returnable. 

2s, 5d. per lb. d/d.' Drums extra, 
tfd. per lb. Wlosd at works. 

£82 per ton d/d. 

' 8d. 9d. per . 4b. naked at works. 
Is, 2d. per lb, naked at works. 

3a. 3d. per lb. d/d. 

£83 per ton; . . , 

la« Id. per lb. d/d. 

Is. 5d. per lb. d/d, 

4a, per lb. d/d. 

5s. 3d. per lb. d/d, 

•• 2a. 5d. per lb. d/d. 
vr ,W*7T^^V.per lb. naked at works 
• t^2«. oer lb. 100 % basin if M. f - ^ 
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peur lb. d/cu 

Is. 9d. p4r lbi^l00% basis d/d. 

4s. 6d. per lb. 100% ba#is. 

4s. 6d. per lb. d/d. ’ 

1 JOa. 6d. per lb. 100% basis d/d. 
3s. per lb. 100% basis d/d. 
2s.7d.per lb. 100% basis d/d. 
7a.— 8d. per lb. 

3fl. 10d.— 4s. 5d. per lb. d/d. 

4s. 6d. per lb. d/d. 

pharmaceutical and photographic 
chemicals 

^ et iS s ^8 nant “ buyers are holding off in view 
ohoratcair ""oe^ity a» to the future of plirmaeeutical 

• £50 per ton. 

. 3s. fld.— 3e. lOd. per lb. Steady 
demand. 

. Commercial acid dearer at 2a. 9d. 
per lb. B.P . quality remains 
unobtainable. 

. Cryst. £54 per ton, Powder £58 
per ton. Carriage paid any 
station in Great Britain. 

18s.— 20s. per lb. 

Is. 5*d. per lb., less 5% for ton 
lots. Demand fair. 

3s. per lb. for pure crystal. 

More inquiry. 

6s. per lb., for 28 lb. lots. 

2a. 4d — 2s. 6d. per lb. Market 
weaker. 

3s. 3d. per lb. for B.P. quality. 
Is. l^d. per lb. less 5%. Fair 
demand. 

9s. per Ib„ d/d. 

Declined to 3s. per lb., but 
supplies still short 
1 4s. per lb. Demand negligible. 

3s. 9d. per lb. Much cheaper. 


Acid, Acetic 80% B.P. 
Acid, Acetyl Salicylic 

Acid, Benzoic .. 


A^id, Camphoric . . 
Acid, Citrio . , 

Acid, Gallic , , 

Acid, Pyrogallic, Cryst. 
Acid, Salicylio . . 

Acid, Tannic 
Acid, Tartaric . , 

Amidol .. ,, 

Acetanilide 

Amidopyrin 
Ammon. Benzoate 


aw . . 63 . yu. per ] 

Ammon. Carbonate B.P. £35 per ton 
Atropine Sulphate * A - * 


Barbitone. . , . 

Benzonaphthol . , 

Bismuth Salts . , 

Bismuth Carbonate 
m Citrate . . 

,t Salicylate 

» Subnitrate 
Borax B.P. 

Bromides — 
Potassium 
Sodium 
Ammonium 
Calcium Lactate 

Cliloral Hydrate . . 

Chloroform , , 
Creosote Carbonate 
Guaiacol Carbonate 

Hexamine 





12s. 6d. per oz. for English make 
Market neglected. 

. 17s. per lb. 

• 5s. 6d. per lb. Supplies scarce 
Some dealers quote more. 

. A steady market. Prices according 
to quantity : 

■ 1 2s. 9d, — 14s. 9d. per lb. 

11a 4d.— 13s. 4d. „ 

10s. 2d.— I2s. 2d. f> v 

10s. 9d — 12s. 9d. „ 

Ciystal £29, Powder £30 per ton 
Carriage paid any station to 
Great Britain. 

Per Jb. 

9|d. — lQd. ^ 

lid Hig i steady. 

2s. 9d. per lb. f 0r best English 
make.^ Market firmer in vie 1 # 
-" A shrinkage of imports. 

4s.— 4s. 3d. per lb. Firmer ten- 
dency. 

2s. per lb. for owt. Iota. 

6a. 6d. per lb. Little demand. 

13s. per lb. for small stocks 
available. Slightly weaker. 

3s. 9d.— 4s. per lb. for foreign 
makes. Forward position verv 
Arm, 

oz. 
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CHEMISTRY AND INDUSTRY 


Teh 1, 1024 


Iron. Ammon. Citrate, HP. la. lid— 2s, 3d. per lb., according 
. to quantity. 

Magnesium Carbonate- 


Light Commercial 
Magnesium Oxide — 
Light Commercial 
Heavy Commercial 
Heavy Pure 

Menthol — 

A.B.R. recryst. 
Synthetic 

Mercurials 
Red oxide 
Corrosive sublimate 
White precip. . . 
Calomel 

Methyl Salicylate 
Methyl Sulphonal 
Methylene di -tannin 
Paraformaldehyde 

Paraldehyde 
Fhenacetin 
Phenazone 
Phenolphthalein . , 

Potass. Bitartrate-*— 
99/100% (Cream of 
Tartar) 

Potass. Citrate . . 

Potass. Ferrioyanide 
Potass. Iodide 


£36 per ton net. 

£72 10s. per ton, less 2$%. 

• £27 per ton, less 2f%. 

. Is. Old. — 2s. 3d. per lb., according 
to quantity. Steady market. 

. 60s. per lb. 

. 20s. — 35s, per lb., according to 
quantity. English make. . 

. Firm and likely to advance. 

. 4s. 1 Id. — 5s. Id. per lb. 

. 3s. 8d— 3s. lOd. „ 

. 4s. 6d. — 4s. 8d. f , 

. 4s. Id. — 4s. 3d. „ 

2s. lOd. per lb. for carboys. Quiet. 
21s. per lb. 

7s. 6d. per lb. In good demand. 

» 3s. 6d. per lb., without much 
inquiry. 

Is. 7d. per lb. 

7s. 3d. per lb. Orders falling off. 
8s. per lb. Weaker. 

8s. per lb. Price shadod for 
quantity. Ample supplies. 


Potass. Mei abisulphite 
Potass. Permanganate 

Quinine Sulphate 

Resorcin . . , . 


Salol 

Silver proteinate 
Sod. Benzoate, B.P. 

Sod. Citrate, B.P.C., 1923 

Sod. Hyposulphite — 
Photographic . . 


Sod, Metabisulphite cryst. 

Sod. Nitroprusside . , 
Sod. Potass. Tartrate 
(Rochelle Salt) . , 
Sod. Salicylate . . 


Sod. Sulphide — 
Pure recryst. 


. 8$s. — 90s. per cwt., loss 2£%. 
Demand improving. 

. Is. 8d. — 2s. per lb. 

. 3s. por lb. 

. 10s. 8d. — 17s. 3d. per lb., accord- 
ing to quantity. Demand con- 
tinues. 

. 7£d. lb., 1 -cwt. kegs included. 

► 9d. per lb. for B.P, crystal English 
make. In good demand. 

2s. 3d. — 2s. 4d, per oz., in 100 oz. 
tins. Steady market. 

6s. 3d. per lb. Firmer, though in 
little demand. 

3s. 9d. per lb, 

9s. 6d. per lb. 

3s. 3d. per lb. In better supply. 

Is. lOd. — 2s. per lb., according to 
quantity. 

£14 — £15 per ton; according to 
quantity, d/d. consignee’s sta- 
tion in 1-owt, kegs. 

37s. 0d. — 60s. per owt. nett cash, 
according to quantity. 

16s. per lb. Loss for quantity. 

87s. 6d. per owt. Market quiet. 

Powder 2s. lid. per lb,, Crystal at 
3s. per lb., and good flake at 
3s. 0d. per lb. Scarce on spot. 
Forward position-* distinctly 
firmer. 


Sod. 


. . 10d.— Is. 2d. per lb., accor din g to 
quantity. 

Sulphito, anhydrous £27 10s.— £28 10s. per tokf accord- 
ing to quantity, >pwt. kegs 
included. Li largo! .flasks £1 per 
ton less. 

Sulphonal 18$. 6d. per lb. 

Tartar Emetic .. . . Is. 4d. per lb. ' " 

Thymol . . .... 18s. 6d.^l3,.i9d >r lb. for good 

white crystal mia ajowan seed. 


" v : " V. ’ 

Acetophenone . . • . 12s. 6d. per lb. Dearer. 

Aubepine.. .. 13s. 6d. ^ Slightly cheaper. 

AmyiAcetate .. - . ; 3e. *• ,, • 

Amyl Butyrate ■ .* 7s. 3d.* v* . 

Amyl Salicylate ; . . 3s. 6d, * 

Anethol (M.P. 31/22° C.) 3s. 9d. / . 

Benzyl Acetatefrom Chlo- ? L 

rine-free Benzyl Aloohol 3s. 3d* W " ^ 

Benzyl Alcohol free from A v • . . 

Chlorine .. 3& Sd* f , - a ‘ 

Benzaldehyde free from '• ?• ' 

Chlorine . . 3s. 3d. ; ; i 

Beneyl Benzoate.. .. 3s. 9d. . „ Slightly chea^ 

Cinnamic Aldehyde 

Natural \ . . .. 21«. 0d« „ Cheaper. 4 ’ 

Coumarin .. ..21s, „ Dearer. 

Citronellol .. .. I9e. V t 

Citral .. ... 10s. „ 

Ethyl Cinnamate .. IDs, „ ‘ ' - 

Ethyl Phthalate. . . . 3s. 9d. „ 

Eugenol .. .. ... lis. „ • -.••> 

Geraniol (Palmarosa) . . 37s. 6d. • „ • 

Geraniol . . . . .. 10s — 17s. 6d. per, lb. Much 

dearer. * • /' V - ' , ' 

Heliotropine . . . . 8s. 0d. per lb. 

Iso Eugenol .. .. 16s. 9d. „ ' a. 

Linalol ex Bois de Rose . . 20$. „ 

Linalyl Acetate . . .. 20s. „ Y « 

Methyl Anthranilate . . 8s. 0d. „ , 

Methyl Benzoate . , 6s. „ 

Musk Ketone .. 62s. 0d. „ 

Musk Xylol . . .. 19s. ' / 

Nerolin . . . . . . 4s. „ 

Phenyl Ethyl Acetate .. 10s. „ 

Phenyl Ethyl Alcohol ..16s. „ 

Rhodinol,. .. 60s. 7 ; 

Safrol .. .. .. 1 b. lOd. „ 

Terpineol . . . . 2s, 6d. 

Vanillin * . . . 26s. 3d— 26s. 6d. per lb. 


ESSENTIAL OILS 
Almond Oil, Foreign 
HP. A. .. 14s. 6d. per lb. 

Anise Oil .. .. .. Is. lid. „ 

Bergamot Oil .. 13s. 9d. „ 

Bourbon Geranium Oil . . 32s. 6d. > „ Weaker. 

Camphor Oil , . . . 76s. per cwt. 

Cananga Oil, Java .. 9s. 4 ^d. per lb. 

Ci n na m on Oil, Leaf ,, 6£d. per oz. 

Cassia Oil, 80/86% . .. 10s. per lb. - 

Citronella Oil — - 

Java 85/90% .. . . 4s. 7£d. „ 

Ceylon .. . ..4s. 

Clove Oil.. .. ..9s. 3d. „ Weaker. 

Eucalyptus Oil 70/75%. . 2s. 4Jd* per lb. 

Lavender Oil r- 

French 38/40 % Esters 24s. 6<1 per lb. 

Lemon Oil ; .. 3s. „ Advanced. 

Lemongrass Oil . . 2£d. per oz. 

Orange Oil, Sweet . . 12s. 6d. per lb. Advanced. 

Otto of Rose Oil — 

Bulgarian .. .. 34s. per oz. 

Anatolian . . .. 26s. per oz. 

Palma Rosa Oil . . . . 22s. 6d. per lb 

Peppermint Oil— • 

English 70s. per lb. # 

Wayne County . . 16& 6d. per lb. W 
Japanese . . . . 13s, 9d. per lb.f Advanced^ 

Pettigrain 0}1; * - . . . 9s. 6d. net* Ih. >• * , _ 


M ' 
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Official Triii Int^Ilgertce ; > ^ 

The Department of Overseas Trade (Development 
and Intelligence, 35* Old Queen Street, London, 
S.W.1.) ha? received the following enquiries ‘ for 
British goods. British ftrms may obtain further 
information by applying to the Department? and 
quoting the specific reference nnpbet.-^ '^ ' '77 : r 
British India : plain and corrugated galvanised 
sheets (95); : Steel (Inspecting Engineer, 

Egyptian and Sudan Governments, Queen Anne’s 
Chambers,' -S.W.1// .Bef,‘ No, E.S.R. 49-3/2) ; New 
Zealand : Leather (96), Builders’ hardware, crockery 
(97) ; Switzerland : Steel (108), leather (21675 /F.W./ 
M.C./2); United States; Rubber (114). 

Trade Information 

Thomas Tyrer and Co., Ltd,, of Stirling Chemical 
Works, Stratford, London, E. 15, has issued a list 
of current prices of the well-known Stirling brand 
of chemicals, ranging from the common acids, alum, 
and nickel powder to mercurials, codeine, cerium 
oxalate and many fine chemicals. Terms of sale 
are given in the list, which should be consulted by 
every buyer. ' 

British Drug Houses , Ltd., has issued a further 
edition of the valuable “B. D. H. ” catalogue of 
chemical products, which continues to grow in range 
and utility. Amongst the specialities are standard 
lactose for bacteriology, “ A. K. ” acids of well- 
defined purity, a long list of indicators and buffer 
solutions for determining hydrogen-ion concentra- 
tion, and a useful selection of test solutions and 
reagents. 

A. Gallenkamp and Co., Ltd., has issued Part II 
of the catalogue of apparatus for industrial research. 
All kinds of apparatus-— vacuum distillation, fur- 
naces, centrifuges, electrolytio apparatus, calori- 
meters, viscometers, etc. — are listed, so that the 
catalogue should find a place in all research 
laboratories/ 

Lime is truly one of the “key” materials in 
bemical industry, and it is strange that consumers 
iave, in the past, rarely insisted on having the best 
quality for tliei^^Mw^bdar purpose. The Callow 
lock Lime Co;, " LttK| $10 /II, Salisbury House, 
London, E.C. 2, however i have issued a valuable little 
)ooklet, entitled ChemicalLime, with the aim of 
lemonstrating the importance of a pure standard 
ime to the chemical industry, and showing how the 
ompany produces such a lime. Methods oi burning, 
be common impurities,; and their effects, and the 
hysical condition of lime, are discussed in short, 
ut pithy, paragraphs, each conveying information 
iat should be most useful to the consumer. After 
chapter on hydrate of lime/’ comes a long list of 
to uses of lime : in the manufacture of alkali, . 
leaching: powder, ammonia, for softening and ^ 
arif ying water,-' depilation of hides, paint and 
istempers, for the hydrolysis of oils, etc., in making 
il ium, soaps, as a flux, in brick making, and a 
i m ber of chemical and other processes . The < 
tmphlet concludes with a discussion of the physical 
id chendcab^ lime/ com- 
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pared ■ with those of other limes. It is pleasant to 
see this Cinderella among chemicals treated with such 
respect, and it would pay consumer' to do the same. 

Carbonate of Ammonia is a well-known chemical, * 
but its use in the bakery trade, in which it is known as 
" volatile salts,” or “ Vol,” cannot be very widely 
known, though it is, perhaps, the most active member 
of that class of aerating agents known as “ baking 
owders.” Usually such powders contain sodium 
ioaxbonate with tartaric acid, cream of tartar, or a 
phosphate, but although these materials product* 
good aeration, they leave a residue, a disadvantage 
not shared by carbonate of ammonia, which is con- 
verted completely to gas daring baking. In addition, 
it ha? the advantages of purity, invariable composi- 
tion, and greater gas -yielding power, whilst no gas is 
evolved until the mixture is in the oven, so that 
maximum aeration is produced when it is most t 
wanted. To show the value of carbonate of ammonia 
as a baking powder, Messrs. Brotherton and Co., the 
well-known ammonia and tar distillers, of City 
Chambers, Leeds, have produced a most cheery 
pamphlet in gay covers, replete with recipes for 
making cakes, scones, and biscuits, all having been 
worked out by an expert baker. All these recipes 
require the use, as an ingredient, of carbonate of 
ammonia, which has been sold by Messrs. Brotherton 
as the Balloon Brand Carbonate, and has a reputa : 
tion dating back over 30 years. 

Boilermaking has reached a high degree of perfec- 
tion, and as it is often associated with the manufacture 
of tanks, piping, cupolas* gas coolers and general 
plate work, it is of interest to note the catalogue 
illustrating the products of H. arid T. Danks (Nether- 
ton), Ltd., Nethert&n, Dudley. This firm specialises 
in the erection of completely equipped boiler- 
houses — an advantage to the purchaser, in that one 
contractor is responsible for all the work — but its * 
manufactures include steam receivers and other 
pressure vessels, superheaters, water softeners, vul- 
canising cylinders and steam -jacketed pans. Atten- 
tion should be drawn to the “ Danks ” patent 
sectional water-tube boiler, which is particularly 
suited for erection in difficult or cramped positions, 
and is arranged so that sediment will be deposited, 
not in parts that should be free from it, but at the 
bottom in the rear sections, whence it is blown out. 

Emporation is one of the commonest of industrial 
operations, and in many chemical and manufacturing 
Processes it is often the most important stage. Yet, 
from what one hears, far too much evaporation is 
conducted on an unsatisfactory basis whether scientific 
or economic, although highly efficient apparatus is 
available, and the theory of the process is well ad- 
vanced. The firm of Blair, Campbell aqd McLean, 

. Ltd., Govan, Glasgow, has manufactured all types of 
evaporating plant since 1838, and therefore has 
/ample experience to place at the service of clients. 
f A particular feature of this firm’s productions is 
complete plants for the manufacture of sugar,, glue, 
dyewood extracts, malt extracts, wood distillation 
products and various chemicals. The firm has 
; designed many types of evaporators to meet practi- 
cally all oon&iohs, th(^e in general use being the 
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Multiplex and Simplex patent film evaporators, the 
standard vertical evaporators, and special types for 
salt! ng liquors . All these are illustrated and described 
in the company’s catalogue of “ Evaporating Plant,” 
which contrasts the different types, discusses their 
ojieration and efficiency, and draws attention to 
special points. Those interested in the subject 
should consult the catalogue, if only for the figures 
showing performance and for the notes on the 
complete chemical plant which Messrs. Blair, Camp- 
bell and McLean supply, in addition to much other 
chemical plant of all kinds. 

Export of Phosphates from Morocco 

Exports of phosphates from Morocco in 1923 
totalled 190,860 tons, distributed as follows : — 
France, 24,875 t. ; Spain, 6136 t. ; Portugal, 4707 t. ; 
Great Britain, 17,493 1. ; Holland, 51,504 t. ; Bel- 
gium, 5199 t. ; Czechoslovakia, 4394 t. ; Sweden, 
8648 t. ; Italy, 11,622 t. ; the local consumption 
amounting to 218 t. 

French Company News 

The Soci£t6 de Pechelbronn has, since 1917, been 
extracting by means of wells and the monthly produc- 
tion from these wells alone has risen from 2800 tons 
at the beginning of 1923, to 3500 t. This process 
has confirmed the favourable estimates of the probable 
reserves in the Sockite’s field, which covers 44,000 
hectares (1 hectare — 2*47 acres), which are far from 
being exhausted by the 3500 borings put down so far. 
The replacement of borings by wells lias shown the 
possibility of withdrawing from the soil, oil which 
cannot be extracted through borings ; thus, after the 
exhaustion by borings and pumping, there still 
remains 2 to 3 times as much oil as has already been 
extracted. For example, No. I area has produced 
01,106 t. since the sinking of wells in 1917, up to 
April 30, 1923, whereas the total production of the 
area exploited from 1887 to 1917 by 14 borings, 
which were supposed to have exhausted it, only 
reached 78,214 t. It is now estimated that this area 
will produce from 95,000 to 100,000 t. annually, by 
the exploitation of a deeper layer. It has now been 
decided to use a new method of treatment for the 
crude, oils, which will permit of products of much 
higher commercial value than were previously 
attained. 

The Societe Alsacieime de Cokeries Alcok is erecting 
new coke ovens, and the gas produced will be utilised 
for town lighting by the Soci<$t5 du Gaz de Strasbourg, 
which is interested in the former company. 


Tub Hunger Microscope Intbevbrohbtbii. 

' 'Han, F.lNsf.P. Reprinted -Mtii 'iheTrdfnwtp^'Qt- 
the Optical Society. Vol. XXlV r No. 4, 192&— 1928, 
Pp. 190—208. London,: Cambridge University Frees. 

Chemistry of the Rarer Elements. By B. Smith 
Hopkins. Pp. vii+S7Q. Lgndon; D. U, Heath and 
Co., 1923. Pricey ’ 

GalvanomaoNetic and TheRmomagnetic Effect 8. The 
Hall and Applied Phenomena. Pp. asn+311* By 
h. L. Campbell. London : Longmans, Green and Go:, 
1923. Price 16$. 

Gelatin in Photography, Vol . I. By S. E. Sheppard, 
D.So. Monographs on the Theory of Photography , 
from the lie search Laboratory of the Eastman Kodak 
Go. No. 3. Pp. 263. New York: Eastman Kodak 
• Go., 1923. 

Report on the Economic and Financial Conditions in 
Mexico, dated October, 1923. By Norman King. 
Department of Overseas Trade. Pp. 31. H.M. 
Stationery Office , 1924. Price 1$. 

Publications of the Imperial Mineral Resources 
Bureau, The Mineral Industry of the British Empire 
and Foreign Countries. Statistics, 1919 — -1921, H.M. 
Stationery Office, 1924. 

Cadmium. Pp. iv- 1-6. Price Qd. net. 

Chrome Ore and Chromium. Pp. iv+15. Price 1$. 
net. 

Diamonds. Pp. iv + 15. Price 1$. net. 

Monazitk. Pp. iv+ 7. Price Qd. net. 

Talc. Pp. iv+ll. Price 9 d. net. 

Titanium. Pp. iv+ 4, Price Qd. net. 

Publications of the Department of the Interior. 
Bureau of Mines , Washington, 1923. Government 
Printing Office , 1924: — 

Bibliography of Petroleum and Allied Substances, 

1921. By E. H. Burroughs. Pp. xnH- 230. Bulletin 
220. Price 20 cents. 

Coke-oven Accidents in the United States during 

1922. By W. \V. Adams. Technical Paper 349. Pp. 
37. Price 5c. 

Erection of Barricades during Mine Fires or aftkb 
Explosions. By J. W. Paul, B. O. Pickard, and 
M. \V. Von Bkrnewitz. Pp, iv f 27. Miners 1 Circular 
25. Price 5c. 

Manual for Oil and Gas 'Operations. By T. K. 
Swigart and C. E. Beecher. Pp. x+ 145, Bulletin 
No. 232. Price 40c. 

Smoke Abatement. By O. Monnktt. Pp. iuH-30. 
Technical Paper 273. Price 15c. - 
Tests of a Powderei^CoaL Plant. By H. Kreisinger, 
J. Blizard, C. E. Augustine and B. J. Cross. Pp. 
h- f-22. Technical Paper 316. Price 5c, 

Rice in Malaya. By H. W. Jack, B.Sc., B.A. Depart- 
ment of Agriculture , Federated Malay States and 
S.S. Bulletin No. 35. Pp. ii-\- 96. Kuala Lumpur , 

1923. 


PUBLICATIONS RECEIVED 

Differential Equations in Applied Chemistry. By 
F. L. Hitchcock, Ph.D., and C. S. Robinson, S.M, 
Pp. wt+110. New York: J. Wiley and Sons, Inc.; 
London: Chapman and Hall, Ltd., 1923. Price 7s. 6 d. 

Cobalt Ores. By E. Halsb, A.R.S.M. Monographs on 
Mineral Resources, with Special Reference to the 
British Empire. Imperial Institute. Pp. ix+54. 
London : J. Murray , 1924. Price 3 s, Qd, 


Farben- und Lack-kalendeb : Taschenbucii fur djk 
Farben- und Lack-Industrik, sowte fOr den RINSCII- 
i.agigen Handel. Edited by Dr. H. Wolff. Pp. 177. 
Stuttgart : Wissenschaftliche Verlagsgesellschaft 

m.b.H., 1923. 

Textilindustrie. By Prof. P. Krais. *PaH lit. Fort - 
schritte der Chem. Technologic in Einietdarstci 
lungen , edited by Prof. B. Rassovs . Pp, 156. Dresden 
and. Leipzig : T. Steinkopff, 1924. Price, Marks 4*50. 

Inorganic Chemistry. By Z. C. Page. Pp. 04. Professor 
• of the Peking Technical College , 


Quimica del Azoe y Fisiologia . Vegetal. Alfife JL 
, Cortes . ^Pp. B0. , Ch He 
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EDITORIAL 


I N the year 1920 the Society of Chemical Industry 
and the Federal Council for Pure and Applied 
. Chemistry discussed, on various occasions, the 
possibility of having a building, in some central 
position in London, which would accommodate, 
under one roof, the chemical societies and organ- 
isations which are - now scattered all over the 
metropolis. Tt was hoped that such a building 
would bo of great value to the science and 
industry, and that the effect of the scheme 
would be to add to the social life of chemists 
and save a great deal of time, energy and money. 
The late Lord Moulton drew up an appeal to chemists, 
the draft of which was privately circulated in the 
spring of 1921, but his death deprived chemists of 
a leader whoso help and influence would have been 
of the greatest possible service to the chemical 
community. Since his death an appeal has been 
circulated, with the object of collecting in the first 
place a smaller sum, so as to lead the way to the 
larger scheme and to provide funds to entertain 
the foreign guests at the meeting of the Union 
Internationale in Cambridge last summer; after 
paying the Cambridge expenses the fund now 
consists of £150 Victory Bonds, £300 War Loan, 
£150 Funding Loan, £250 Conversion Loan and 
£200 India Stocky One thing has hitherto been 
lacking, a handsome donation to start the list of 
subscriptions. Such a gift not only encourages 
those who are engaged in circulating the appeal, 
but it stimulates others to follow the generous 
example. It is an example to the wealthy to give 
largely, and to those who are not wealthy to give 
the sums .they can afford. The building, which is 
*till a dream, every day becomes more nearly a 
reality, and though it may be long before the noble 
structure which, chemistry deserves is erected, some 
building adequate to the present necessities of the 
industry and profession, ana suitable for the accom- 
modation of at any rate some of the most important 
societies, is quite possible even if the realisation 
°f the full scheme must be postponed to a later 
date. ■. 


The generosity of the late Mr. W. J. Leonard has 
now given us that indispensable start which has 
hitherto been lacking. By a codicil dated in August, 
1921, Mr. Leonard has set aside a sum of Five 
Thousand Pounds towards a scheme for the provision 
for the Society of Chemical Industry by themselves 
or in conjunction with other Chemical Societies, of a 
building and accommodation to form a Central 
Institute and Club for Chemists. The gift is condi- 
tional upon the carrying into effect of a definite 
scheme within seven years from the date of Mr. 
Leonard’s death, and the exact ferms of the bequest 
are too long for inclusion in an editorial note. At last 
we have a great opportunity, and it remains for us 
to take advantage of it. If we make the necessary 
effort, the success of the scheme is now assured. 
We shall now feel that during the next five or six 
years we must concentrate some portion of our 
energy on the realisation of this scheme. Half-a- 
dozen men can be of great help in this connexion, 
but the united effort of the great mass of chemists 
is necessary for complete success. There must be 
some thousands of chemists who can afford half-a- 
guinea a year for four years for such an object, and 
hundreds of chemists who can afford two or three 
guineas a year for this period of time. In the course 
of the next three or four years we shall successfully 
appeal to the great firms who can look on such a 
question with wise and large-minded views. When 
we appeal to them, it is very desirable that we shall 
be able to convince them that we who are the rank 
and file do not shirk from our own very agreeable 
duty. The President of our Society has on several 
occasions spoken of the co-operation of our various 
organisations ; he has dealt with the matter in many 
different parts of England and Scotland, and it is 
worth while for our readers to turn again to the 
reports of his Presidential and other addresses which 
have appeared in our Journal . The man who has 
an opportunity of doing a good deed and does not 
take advantage of it does not remain in statu quo , 
he is just a shade lower in his own estimation. So, 
we fancy, says Carlyle or some other philosopher, 
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INDUSTRIAL FILTRATION 
Part I. — British Chamber and Frame Presses 
By S. G. URE, M.A., B.Sc., M.I.CHero.E. 

Filtration, the separation of solid matter held in 
suspension in a liquid by passing the liquid through 
a porous medium upon which the solid matter is 
retained, has very wide application in industry, 
Sometimes the problem consists in removing very 
a b 


the cloth being a square of about J edge* whils 
the depth of the grooves forming the sides of th 
pyramid is about * of an inch. That Of Manlove 
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Drainage Systems for Filter Plates 
Fio. 1 

small amounts of solid matter from very large 
volumes of liquid, whilst in other instances the pro- 
blem may be reversed. Naturally, therefore, the 
design and the medium used to effect filtration will 
vary considerably. 

In chemical works in this country industrial 
filtration is effected to a large extent in machines 
known as chamber or frame filter-presses and it 
- will be, therefore, with this type of plant that this 
article deals. 

The chamber press consists of a number of recessed 
plates, carried on a suitable framing, and placed 
so that the recesses of two adjacent plates form a 
chamber when the plates are pressed together. 
In the frame type of filter press flat plates are used 
and the chamber is formed by inserting hollow 
frames between the plates. 

The liquor to be filtered is admitted to these 
chambers either through holes formed in the plates 
themselves or through ports in the frame which 
communicate with a passage situated at the outer 
edge of the frame and plates or in lugs formed on 
the outside of the plates and frames. 

The filtering medium is placed over these plates 
and in order to provide adequately for its support 
and at the same time supply a suitable drainage 
system for the liquid passing through the medium, 
the central portions of these plates are corrugated. 
Figure 1 shows three well known types of corru- 
gations. Type (a) is that adopted by S. H. 
Johnson and Co., Ltd., and is known as the pyramid 
drainage surface. It consists of a series of truncated 
square pyramids, the upper area in contact with 


Alliott and Co., Ltd., is a rectangular arei 
about I of ah inch broad by J an inch long a 
shown in figure 1 (b), the long edges of the areas boinj 
vertical. The Premier Filterpress Co., Ltd,, adopt 
a series of parallel grooves. Those at the top am 
bottom of the plates are cut horizontally and extern 


right across the plate. In the central portion of th< 
plate between these horizontal grooves are a serie* 
of vertical grooves, the arrangement being as shown 
in figure 1 (o)» 

Sometimes perforated plates are used but these 
are occasionally objected to on the ground thal 
they are difficult to clean, and being usually made 
of a different material from the press-plates are 
liable to excessive corrosion produced by electrolysis. 

The object of all these devices fe to produce a 
suitable support for - the cloth , with $he minimum 
reduction in free filtering surface, and at the same 
time to provide a series of channels, by means of 
which the filtrate can be rapidly conveyed to the 
outlet. To prevent unequal stresses being put 
upon different portions of the filtering medium care 
is taken to ensure that all surfaces, in contact with 
the medium, lie in one plane. The edges of these 
surfaces are carefully rounded to prevent them cutting 
the filtering medium. 

The outer rims of the plates, which in recessed 
plates extend considerably above the cloth sup- 
porting surface, but in plates for frame presses rise 
only slightly above this surface, are carefully machined 
on both sides of the, plates. Every effort is made 
by press makers to ensure that the surfaces of the 
rims on each side of the plates and frames are parallel, 
for on this factor depends the closing of the press 





Filter-press by The Lilleshall Co., Ltd. 

Fio. 2 

without leaking joints between the plates or plates 
and frames. The Lilleshall Co., Ltd., uses a disc 
grinder to face up the rims of plates and frames 
and guarantees an accuracy within plus or minus 
three-thousandths of an inch in the thickness of plate 
or frame. 

At the bottom of each plate and connected 1 with 
the grooves „ bn either side o| the platp t by; pqrts ■ .is 
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Sometimes it. is necessary to filter the liquor at a press, t 
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Filter-press by Mess**, Maidove, Aillott & Co., Ltd. 

,. &iq. 3 ■ , •>.' ' * 


jages to the corru- 

a L ; v..Mw« muv v* each alternate plate. 

The outlet cocks on the bottom of these plates are 
closed and the wash water is forced through the 
filtering medium, through the whole thickness of 
cake, thfough the filtering medium on. the, opposite 
^nd out through the outlet cock on this plate, 
which is left open. Unfortunately this necessitates 
the flow of wash water through on^ medium, and 
one-half of the filter cake in ^he reverse direction 
Jrom ^e : fip>v of the liquor from which the cake was 
' formed. 

With this method of washing it is necessary to 
make provision for the escape of any air which may 
be in the filter press. If this is not dono the air will 
prevent the wash water penetrating the upper 
portion of the cake, so that the top portion of the cake 
remains unwashed, and the lower portion is washed 
excessively. 

When the filtrate outlet is used as the wash-water 
temperature. In these cases the filter plates may Qwtlet, even when air release has been provided 
be cast hollow or have coils oast in the plates. This ^ere ^ always the danger that the washing water 
necessitates the provision of a supply channel with ma ^ * oUow P»ths of least resistance through the 
communicating ports through which the heating cake, and thus cause unequal washing. To overcome 
vapour or cooling liquid may be admitted to these ^ tendency the modem method is to place the 
C/Oils or spaces, as well as an outlet channel for the ^wash-water supply channel at the bottom of the 
removal of the condensed vapour or spent cooling P 1 ^ the odtlet for the washing water being 
liquid. a V. arranged at the top of the plate. In this way the 

In some cases, this heating arrangement is un- washing water floods the cake, thus producing 
necessary, the press being warmed by heating fluid uniform washing, and at the same time no special 
admitted to the chambers before filtration commences provision need be made for the removal of the air 
When the filter-press has been thoroughly warmed ^ich can escape through this washing water outlet, 
up the hot liquor to be filtered is admitted and if With this arrangement provision must be made for 
this is slightly above the minimum required tern- closin g all the openings through which the filtrate * 
perature it is sufficient to make good the radiation leaves biter press. 

losses from the^nress. When hot filtration under Washing is employed either to recover valuable 
pressure has to be employed care should be taken to liquor adhering to the solid particles, or to free the 
prevent sumrsaturation, etc., of the hot liquors particles from liquor adhering to them. In the 
eaving the filter-press, on account of rapid evapora- brst case it is usually advantageous to use the mini- 
tion under reduced pressure.. In order to eliminate mum amount of washing liquid, in order to keep this 
roubles of this kind; it is necessary to have a closed liquor as concentrated as possible ; whereas in the 
outlet system so as to produce a suitable back pressure, second case where the filtrate is the valueless product 
i ins arrangement, however, will throw extra work of the filter press, the amount of washing water used 
on the pumping system. If the solid material in the nY| l v nw^vn Uaw n j:j — •». 

biter-press has to b® Washed, this operation may be 

ted in tWO WSVR. Thfiflft flro Irnmim a a <( 


niwx pxooB, we amouni/ oi wasmng water used 
will only depend upon how far the solid particles have 
to be washed free of the adhering liquid, and on the 
tune which can be economically given to washing the 
precipitate in this manner. The time required to 
wash the ■* ■■ 


to a required degree of purity 
wiU depend on the rate of flow of the washing liquid 
andthe nature of the liquid to be removed. 

ppne rate of flow of the washing water will depend 
on the size and shape of the particles forming the 
precipitate, and on the pressure which is used to drive 
the wash water through the cake. Should it be 
necessary to dry the cake before removal from the 


Thi« factor has ' the ki r ,^w^ w uiy uie case oeiore removal trom the 

caimcitv tit th#filtxf of the fil^r press^raovision must be made for the admission 

1 P«W- i» no nro vision,' tile drying ga^v^ch is usually ahr 


effected in two ways. These are known as “ simple 
Hashing and ‘ thorough washing.” In simple 
Hashing the wash water is admitted through the 
same channel as the liquor , which has been filtered. 

, thls case the flow of wash water through the 
eaico will be in the same direction as the flow of the? 
nquor. For satisfactory results with this metrodt* 
>t is necessary that the cake should not be fuSy 
ormed in order that the wash water may have 
access to the bottom as well as the top of the cake 



138 


CHEMISTRY AND INDUSTRY Feb. 8, 1924 


Thin can usually be done through some of the existing 
channels. * 

The arrangement <>f these passages on the plates 
and frames of a filter press permits of a large number 
of variations. In the catalogue of S. H. Johnson and 
Co., Ltd., there are 15 varieties of plates of the 
recessed type, and about 22 varieties or flush plates 



Bayonet Fitting of Messrs. Manlove, Alliott & Co., Ltd. 

Fig. 4 

and frames. In the flush plate and frame type it is 
customary to form the supply and discharge channels 
or passages by a series of holes drilled in external lugs 
cast on the plates and frames. When this arrange- 
ment is adopted, a considerable wastage of filtering 
medium would arise if the filtering medium were 
extended so as to form the jointing material between 
these lugs. 

In order to prevent this wastage of filtering ma- 
terial the joints are usually made by one or other 
of the following methods. One method consists in 
covering the lug with a cuff made of the same material 
as the filtering medium. Holes are cut in the cuff to 
correspond with the holes in the lug. In the second 
method the holes in the lugs of the frames are drilled 
larger than those in the lugs on the plates. Into 
these enlarged holes are fitted rubber rings. In 
cross-section, this rubber ring is channel-shaped 
in form, the flanges of this channel pointing towards 
the centre of the holes. The length of the rubber 
ring equals the thickness of the frame, and leakage 
is prevented by the fluid in the passage pressing these 
rubber flanges against the plates. Another method 
is to form the joint by means of a rubber ring which 
fits into a groove cut in the lug a short distance from, 
and concentric with, the passage. 

The filtering medium covering these plates may 
consist of paper, cotton cloths, muslin and, for the 
filtration of strong alkali liquors, woven metal cloth, 
usually made of monel metal. Filtration through 
such fabrics should consist of the accumulation of the 
solid particles to be filtered on the surface of the 
medium. Particles which enter into and are retained 
by the cloth increase the resistance to the flow of 
liquid through the cloth, and therefore the time 
required for filtration. The true filtering medium 
is a layer or film of solid particles deposited on the 
surface of the cloth by the first portion of the liquor 
being filtered. This being so, the modern tendency 
is to use thin cloths, thereby lessening the possi 1-4 ^— 
of the retention by the cloth of any particles whic*. 
may penetrate its surface. Thin cloths possess two 
slight disadvantages, namely structural weakness, 
and the tendency to produce a large amount of cloudy 
filtrate before a sufficient deposit has been formed on 
the surface to act as tfiS^tering medium. 


The first of these disadvantages may be overcom 
by backing the cloth with some supporting fabri 
having meshes sufficiently wide not to interfere wit] 
the free flow through the cloth. 

The cloudy filtrate produced at the beginning o 
the run can be collected and returned to the sam 
press, or passed through another preps kept special! 
for that purpose. To prevent this ploudy filtrat 
filter aids have been adopted. These filter aid 
consist of sawdust flour, calcium sulphate, calciur 
carbonate, pulverised bone black, kieselguhr. an< 
proprietary articles such as Filter-cel, etc. A filte 
aid should possess the following properties : (a) i 
should mix with water, or the material being filtered 
so as to remain iif suspension, and x thus produce i 
uniform layer on the filter cloth ; (6) its chemica 
composition must be such that it is inert or harmlesi 
to the materials being separated \ and (c) it shoulc 
provide a free filtering medium. The actual coating 
of the cloth can be effected in three ways. In th< 
first method a solution of the filter aid is pumped int< 
the press until a clear filtrate is obtained. When th< 
filtrate has become clear the contents of the press ar< 
drained off. With this method compressed air musi 
be used to hold the coating of filter aid on the clotl 
during the draining of the filter press. After drainage 
the press can be filled with the liquor to be filtered. 



Screw Fitting of Messrs. Manlove, Alliott & Co., Ltd' 

Fig. 5 

This method occupies a longer time and entail* 
more attachments to the filter -press than either o: 
the two following methods. The second method 
consists in mixing the filter aid with some filtrate 
obtained from a previous batch, the quantity usee 
being just sufficient to fill the press. After mixing 
this liquor is introduced into the press, gravitationa 
feed being usually employed for this purpose. Wher 
the filter-press is filled with the liquor containing 
the filter aid the regular liquor to be filtered i* 
pumped in, and in forcing the contents of the filtei 
press through the cloths, coats them with the filtei 
aid. With this method neither drainage nor com 
pressed air systems are neoessary. The third methoc 
is usually employed when the solids are present ii 
the liquor to be filtered only in relatively smal 
amounts. In this case it is found practical to mi> 
requisite amount of filter aid directly into tin 
*yed liquor. The amount of filter aid usee 
sho d;."be such that its volume far exceeds the volinn* 
of the solids in the material to be filtered. 

Cotton filter cloths are usually made in three 
varieties, namely, square weave, twill weave ant 
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chain weave, but, as cotton Is a cellulose product, 
porous weaves are liable to become dense on wetting. 
These cloths, being absorbent, are liable to fail at 
the gasket area on account ol tlie filtrate not being 
washed out of the cloth at this area by the washing 
water* Painting this portion of the cloth with a 
tar base paint will render it non-absorbent and so 
increase the life of the cloth. 

Iti clothing a filter press of the recessed plate type, 
two cloths are sewn together round the edges of the 



Premier Filter-press, showing Angle-Lever Closing 
Gear (Premier Filter-press Co., Ltd.) 

Fig. 6 


holes cut in the cloths to correspond to the hole in 
the plate through which the liquor enters the chamber. 
One cloth is then rolled up and passed through this 
food hole in the plate, and after unrolling is used 
to cover the reverse side of the plate. The top 
L»dge of each cloth is then attached to the top edge 
of the plate by clips or hooks. In this way the 
■loths hang in the coirect position until the press is 
•loscd, when, as the cloths form the jointing material 
between the plates, the rims of the plates will 
■otain the cloths in the correct position. Sometimes 
his sewing together of two cloths at the feed opening 
s dispensed with, and then the cloth is firmly clamped 
o the plate round tho feed opening by a bayonet 
>r screw fitting (Figs. 4 and 5). 

In the plate and frame type of filter press the cloth 
s cut slightly longer than double the depth of tho 
date, and is hung over the top of the plate in such 
. maimer that one-half of the cloth hangs down and 
overs one side of the plate, the other half covering 
he other side. 

1 1 the various feed and outlet holes are formed in 
he outer edge of the plates and not on lugs attached 
hereto, corresponding holes must be cut in tho 
loths so that they are concentric with these feed and 
ut let holes. Here, again, the cloths or filtering 
ied iu m form the jointing material between the plates 
nd frames. 

Another point upon which a considerable amount 
f ingenuity has been displayed by various makers 
5 the closing gear. The objects aimed at in this 
u'clianism are : (a) to exert such a pressure, which 
nist be applied uniformly round the joints between 
hit< s and frames, that leakage will oe prevented ; 
id (6) that the filter press can be properly closed, 
' My opened to allow of the discharge of the cakes, 
Ak least possible time an<J with the minimum labour. 


The simplest form of closing gear consists of a 
screw, acting , through a nut carried in the back 
standard of the filter press. One, end of this screw 
presses against the centre of the follower plate, and the 
other end is fitted with the gear, through which the 
screw is rotated. This turning gear may consist of 
a ratchet and pawl device on the smaller sizes of 
filter press. On the larger sizes pinions and tooth 
wheels, helical wheels, worm and screw gear are 
employed. The Premier Filterpress Co., Ltd., in small 
sized machines, carries this centre screw in a rotating 
nut mounted on the back standard.. By this device, 
as soon as the end of the screw is free from the 
follower plate, the screw can be tilted out of the way.' 
Another type of closing gear consists of a raok and 
inion, the rack being attached to the follower by a 
exible joint and the pinion being mounted on the 
back standard. The pressure is applied by nuts 
operating on the side rods which are screwed to suit 
the nuts, and distance pieces are provided so as to 
minimise the travel of these nuts. 

Another type of closing gear consists of the angle 
lever arrangement shown in Fig. 6. In this type 
two angle levers are used ; the fulcrum situated 
at the end of the shorter arm is attached by a pin 
to bosses cast on the head of the press. The side rods 
are attached to the other ends of the shorter arms, 
whilst the outer ends of the longer arms are connected 
by a right and left-handed screw working in swivelling 
nuts carried by these arras. A hand wheel rotates 
this screw and operates the gear. 

Numerous hydraulic closing devices have been 
adopted. These usually consist of a hydraulic 
cylinder carried on the back standard of the filter 
press, the ram of this cylinder thrusting directly on a 



Pyramid Filter-press, showing Hydraulic Closing Gear 
(S. H. Johnson & Co., Ltd.) 

Fig. 7 

central boss of the follower. A small hydraulic hand 
pump is usually provided to give the pressure required 
for tightening the filter press. S. H. Johnson and 
Co., Ltd., has a patent hand hydraulic tightening gear 
which is illustrated in Fig. 7. A small hydraulic 
cylinder complete with pump, etc., is mounted on the 
follower. A closing screw carried on the back 
standard can be rapidly run out until it comes into 
contact with the ram of hydraulic cylinder. 
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Pressure 4 is then applied to the ram, and since the 
latter cannot move , the cylinder moves forward 
against the follower. A lock nut on the screw can 
then be screwed into position, thereby eliminating 
the necessity of maintaining the hydraulic pressure 
during filtration, etc. When hydraulic closing gear 
is adopted in the larger sizes of filter-press, it is 
customary to provide additional mechanism fpr the 
withdrawal of ram and follower when the pressure 
has been released. These devices may be either of 
the counter-balance weight or the hydraulic type. 


The number 

from six in the smallest to sixty in the hugest tdz^s. 

A’ P, Craig and Co., TM., is’at present enga^ed 
on a large order for a series x*f filter presses, specially 
designed for the filtration of paraffin wax. Thv 
type of press has been developed in Apaeiica, and ha* 
been used solely in connexion with wax extraction in 
oil refineries, and this is the first time that similar 
filter presses, embodying the salient features of their 
American prototypes, have been manufactured in 
this country, Each of these filter presses possesses 
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Filter-presses for Paraffin Wax by Messrs. A. F. Craig & Co., Ltd. 

Fro. 8 . 


The materials used in the manufacture of filter- 
presses naturally depend upon the chemical proper- 
ties of the substances to be filtered. Usually the 
standards, head and follower, are made of cast iron, 
and the side rods of steel. In special cases where cast 
iron would corrode rapidly or damage the filtered 
product, the facings of the head and follower as well 
as the plates and frames, may be made of gun-metal, 
bronze, aluminium, antimonial lead, or wood. By 
far the greater number of plates and frames, however, 
are made of cast iron, on account of its cheapness and 
durability. When wood is employed it is necessary r 
when the filter press is not in use, to close the filter 
press and fill it with water to prevent warping of the 
plates and frames. Recently the firm of Manlove, 
Alliott and Co., Ltd., has carried out an interesting 
series of experiments to find out the effect upon the 
stresses, by prolonged immersion in different acids, at 
different concentrations. Usually pine is l&pod 
employed in the manufacture of plates and mm Sfcs, 
but where discolouration of the filtrate be 

avoided maple wood is to be preferred. 

Standard frame and plate filter-presses -yary in 
size when made of cast iron from plates 12 inches * 
square, to plates 51 inches square, and when made 
with wooden piaffes and frames from rectangles 
18 in. by 12 in., to 46 in. by 33 in. * 


five hundred filter plates, each four feet in diameter. 
The oil is fed into the filter press at a pressure of 
500 lbs. per sq. in. in order to obviate the old and 
expensive method of subsequent pressing in vertical 
hydraulic presses . The hydraulic cylinder is designed 
to work at a pressure of 800 lbs. per sq. in. 

As the working pressure plays an important part 
in filtration operations, the plant for its production 
requires consideration. In forming a cake the 
pressure should be applied gradually, until the maxi- 
mum is reached, and this should be maintained as 
constant as possible throughout the Remainder of the 
filtering period. If ram or plunger pumps are used 
the pressure is liable to fluctuate, thus compressing 
the cake and altering the resistance to the flow of 
liquid through it. Trouble, too, is often experienced 
with this type of pump, due to grit being deposited 
on the valve seats. To maintain a uniform pressure 
and to overcome valve troubles, monte jus have been 
adopted, but these usually occupy a large floor area, 
and requiring compressed ^ir for then operation, 
are often, expensive to run. An economical type of 
pressure-producing plant has been found to be the 
rotary displacement pump,; occupies little 

floor space, has positive action, does not suffer from, 
valve troubles, and does not tend, to agitate the liquor 
unduly, like , the centrifugal pump --jjf . 
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Filter-press by Pratchltt Brothers 
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take if necessary ; .(e) opSftmg [machine, disoharg- Feb. 14 

Mg the cake and examining % filter cloths; (/idol ' 
llg ! M ‘ “jachino -in readiness for handling the next 
latch. For efficient working the time dcupied in 
■ ration should occupy « large a percentage of the 
<l c - yc e possible, and the time of the other 
I ..'rations should be as small as possible. 

As will be seen a largo number of factors, as well 
t ie Quantity of material and its chemical nature 
»irie into play in the successful design of filter 
reuses. Realising this several manufacturers of 
Iter presses have installed at their works semi-scale 
; lol ' lt . or ] le ®> , in which information necessary for 
h cessful design can he obtained by actual tests on 
k. material to be filtered, , unde* eonditioi Similar 
< msc prevailing in the full-sized plant 
hanks are djio to Messrs; S. H. Johnson anrl On 

t £-» mt.-A Co:. IM . £ aa 
niS* and Co., ttd.. The 

Ikshall. Co., Ltd.,: Rrafchitt Brothers, Bruce and 

fij ^iSTjT.r 1 IMv, md other i': 

€ l5 ' l«r C ton f Z p^a-'fn C^onwsTs, Manchet^r 
1 :.W Section, 36, George Street, Manchester. “Soite 
; Fro|i6rti^s pf Yarns,” by A, E. Oxley, 

Feb; J5, 


tetereZs £;L V ^ ae Aetroleum with Special 

by C.TM£fe^ Field ’ Bn ^ a >’’ 

jROYAt Photoqraphjo _ Society,. Scientific arid 

7 u m t**> SO* ®n»*ell Square, W.C. 1, at 
7 p.m. , A Ifew Density Meter,” by F. 0. Tov 
D.So., and S. O. Bawling, B.Sc. ’ 

m Bamrn, 21, Albe- 

marie Street, W. 1, at 5.15 p.m. u Th© ResDi 

Mreroff 8 ^^ 8 Li ^ n by Prtf. J. 

Bfireroft, Also on February 19 and 26. 

Gower 8t^t,°W.a I “a t 6 p!m^“ The C°oS’ 

M ‘‘ Tb„ p 0C1ET , r A * T «> W.C. 2, at 8 p.m. 
... The Preservation of Timber from the Death 
Watch Beetle,” by II, M. 'Lyfroy. 

InstiTUTB Ot' MKTALg, North-East Count Section 
Armstrong Collego Newcast!e-on-Tyno, at 7.30 

P-in. I ropollor Brass,” by A. Logan. 

Thf' l M'Z* °* *£■*“*» L ™<lon Section, 85-88, 
The Mmorios, Tower Hill, E. 1. “ Metals for 
tamp Manufacture,” by W. B. Clarke. 

Tkchnoi-ogy Cmnuou. 
Socisty, ^.t 4 30 p.m. « Osmosis nnd Osmotic 
* Pressure, • by Prof. J . S. Haldane, M.D., F.R 8 
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at 7 n ’ m T b ® Hall, Dowgato Hill, E.C., 

r Zi P m?* I staining and Dyeing,” by Prof 

J. F. Thorpe, C.B.E., D.Sc. y r 
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Imperial College, South Kensington, S.W. 7, at 
/.»3U p.m. * 

Instituib Of, Metals, Swansea Section, Metal- 

tnn g p U i? e i > “ rtmeut>,UlliversityColl eee,Single- 
ton Park, Swansea, at 7.i5 p.m. “Fatigue and 
• the Elastic Limit,” by Prof. C. H. Desch, D Sc” 
Feb. 15. foc^orcu^ Inocstry, Swansea Meet - . 

sea fr h 7 n m C ° l,eg f/ t ? Iount Ple-^ant, Swan- 
sea, at 7.15 p.m. “ Paper,” by Messrs L 
Taverner and H. J. Williams. ' • 
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gow, at 7 p.m. t Recent Advances in the Study 
of CoriwuMt" by J. Newton Friend. 
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BUREAU Of "CHEMICAL ABSTRACTS 

As already announced, the Bureau of Chemical 
Abstracts was formed in the latter part of 1923, as 
the result of a joint agreement between the Councils 
of the Chemical Society and the Society of Chemical 
Industry, with the object of co-ordinating and, if 
possible, unifying the abstracts hitherto published 
separately by the two Societies. The work of the 
Bureau is in the hands of a Committee consisting of 
four representatives from each Society, with Prof. 
J. C. Philip as Chairman. 

The Bureau was, at an early stage, called upon to 
deal with the position created by the resignation, 
through ill-health, of Mr. A. J. Greenaway, who was 
connected, for a long period of years, with the pub- 
lications of tho Chemical Society. His experience, 
fortunately, is at the disposal of the Bureau in its 
re-organisation of the production of abstracts. 

The Bureau has now arranged for a single homo- 
geneous editorial staff, which will, in future, be 
responsible for the preparation and production of the 
abstracts both in pure and applied chemistry. The 
chief Editor, who will be responsible for the organisa- 
tion of the scheme and the general control of the 
abstracts, is Mr. T. F. Burton, who for the past nine 
years has been Editor of the Transactions and 
Abstracts issued by the Society of Chemioal Industry. 

The further decision' has been reached that the 
abstracts in each particular section should, as far as 
possible, come under the review of an Assistant- 
Editor, with special knowledge of the subjects 
covered by the section. The Bureau has, accord-* 
ingly, appointed the following as Assistant-Editors 
H. M. Dawson (General and Physical chemistry), 
A. A. Eldridge (Inorganic, and Analytical chemistry), 
W. B. Gamer (General and Physical chemistry), 
H. J. Pago (Biochemistry), E. H. Rodd (Organic 
chemistry ; aromatic division), A. Shonk (Applied 
chemistry), E. E. Turner (Organic chemistry ; hetero- 
cyclic division), H. Wren (Organic chemistry, 
aliphatic division). 

It is felt that this move in the direction of securing 
unity in editorial and technical control represents a 
distinct step towards the achievement of the objects 
of the Bureau. 


SOCIETY OF CHEMICAL INDUSTRY 

LONDON SECTION 

On February 4, a meeting was held in the Engineers' 
Club, jointly with the Chemical Engineering Group, 
to hear a paper by Prof. J. W. Hinchley on “ The 
Manufacture of Potash and Other Salts from Leucite.” 
Dr. Bernard Dyer presided, supported by Mr. J. A. 
Reavell, M.I.M.E., M.I.Chem.E., and there was a 
very good attendance. 

Ovfeg to pressure on our space it has been found 
impossible to give an account of the meeting in the 
current issue, hut the paper will be given in full in. 
the forthcoiiung issue of Chemistry and Industry, ^ r 


MANCHESTER SE€T^ 

A meeting was held on February 1, and Dr. Ernest 
F. Ehrhardt read a paper, entitled “ Reminiscences 
of. Dr. Caro.” Dr. H. Levinstein presided, and 
about 40 were present. 

Dr, Heinrich Caro was born in 1&34, and when he 
left college, in Germany, he became a palico printer 
in Mulheun, Alsace. Later he was sent to England 
by his employers to buy machinery, and was then so 
favourably impressed that he determined td return 
to this country as soon as possible. So about 1855-6 
he came to Manchester, remaining there 1 2 or 13 years 
before returning finally to Germany. 

The name of Dr. Caro was frequently used M. a sort 
of fetish. Frequently, when the question of edu- 
cating industrial chemists was discussed people would 
advocate the adoption of the German system, and 
instance Dr. Caro as one of its best: products Dr* 
Caro, however, was never educated as a chemist,, 
for, although he did learn the elements of chemistry, 
he was essentially a calico printer* The dyestuffs- 
industry was only just bom when he commenced his- 
business career, and it was from this point of view 
that he studied the science. 

While in Manchester he was engaged by Messrs. 
Roberts, Dale and Co. to do some chemical analysis, 
according to his own statement, for a remuneration 
of £1 per week, whereas another account places it at 
30s. The difference in the two amounts would 
probably be considered substantial at that particular 
period. It was a modest beginning for a man who 
subsequently became a German ” millionaire.” Ani- 
line colours had been invented by Perkin, who had 
produced, his famous mauVe. Caro also began to 
interest himself in the same direction in a manner 
which might possibly be considered somewhat 
singular. At that time nitrobenzene was used for 
scenting soap for barbers, and Carp made his first 
product from this scent. He tried printing aniline 
on cotton, and hit upon an aniline-black process for 
printing cotton black. This success so impressed 
Roberts, Dale and Co. that they took him into part- 
nership. He remained \%ith the firm for 10 years, and 
then returned to Germany,, with h competency, for 
the purpose of undertaking research work at the 
University of Heidelberg. At that particular period 
the author of the paper happened to be churchwarden 
in the English church of Heidelberg, and was present 
at the first christening there, which was that of Caro * 
eldest daughter. >■ /' • 

The Mannheim -Ludwigshafen factory (Badische 
Anilbi u. Soda Fabrik) was then in its infancy, and 
its managers constantly! ; consulted Carp, finally 
persuading him to join their undertaking' as head 
of the research department . He stayed with them 
25 years, and then took a seat on the Board. He 
was a. difficult man to get on with, and was constantly 
’ quarrelling with his colleagues! Haying served his- 
first term of five years as a director, he was, in conse- 
quence, not reappointed, but was ” promoted to- 
the Supervisory Board, a sort of committee of insp^ * 
tkm appointed! by the shareholders: ; 

; While Caw, was in Manchester, . Roberts, D ale ana ; 

■ 'Co. ' i 1 ^ 
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who had discovered a' way rfmSigTe IcicUiy ^f* 01 weh $* boiling in his 
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and it was Boon obvious that it would 
expensive than tho nse of sawdust whien was tn«n 
the usual raw material forthe mSiufactme of oiaUc 
acid. Caro, ha*#*, noiaced that in bubblingrthe 

nitrobenzene 


Caro, however noticed SSiT °*!r ^hraquinone to gFve a 

ts^ssrssie* * 


— p— - c^xu * Livue nitrobenzene info 7 me sulpho acid 

" as formed. This was the raw material for makbl wwfe^i,^ a I* 1 ? 0 ® ° f al “ mina from the 
aiuiine and, m those days, was very expensive* 2S?«h®^t t pU ^ hne ’ Th5s 8tarted Caro 
Koberts, Bale, and Go. were at oboe atroaUcdi^+ii* a f m on the sulphuric acid process. He took the 
prospect of nitrobenzene being made ^n tl^t* Way 6 fuming acid available, and worked at a 

Ulus causing oxalio acid tobeccme a by-product and ^^P er ? ture ’ pbtan^mg anthraquinone, sulpho- 

their oxalic acid plant to become woK ’£ iteUlWr' from it. ’ At 
process was promptly condemned, and a discreet Et P 61 ? 04 *’ W ;. H - Perk m (later Sir William 
silence maintained about it. Many yearn later tb« was also Working independently at the same 

matter became of importance V Cam- The ™ Caro the goodCk 

(ierman tar distillers combined and put up the pri<«£ d^v be^ttr. 1 "^ EngMl Patent «&» one 
<.i benzene and other crude products to the dyestuffs n Caro 8 P atent was 1«»> June 26, 

factories. Caro ^remembered his old Manchester n Pe ^ kms S a J en 1 fc was 1948 > June 26 > I 860 , 

experiment, and began a repetition of it in his writing alkJhf S? g0od , luck ’ the English market for 
room on the window sill. While the experiment waf oS w h **£ h ® P nncl P al alld almost the sole 

proceeding, a visit was paid by Prof. Witt, a Genian Ctnl™' 1 haTO been ° losed to the German manu- 
who had also been in Manchester, and who had 
become a professor at A ^ - 

i’aro drew the window „„„ w „ lue lIxe oeaKer 
md then went out with Witt, forgetting all about 



T« a * • ~~ *'* t 7* /waa ' u u"* of absolute 

l ’ 4 . ,] i~i~ 'i — r , "“T> i ** xva v«io i«tu »e tea as a alcobnl rvfsKmrf experiment some ordinary 

>Jvent and scrubbed the gas of its benzene. It* was S 92 per cent, strength was mixed at 

IUS demonstrated that coal-gas contained a consider- g,ycer W aQ d distilled from a water bath ; 

ble quantity of benzene 8 Further expStts tt was fairly obvim^ 

r mad ® wit ^ fr?«> a «%ble solvents, awS- ■ •** *** *««***».. 

lance was entered mto with the gasworks under- rtvZrt* ak ahol is retained by pure 

ItT’iffm mth ® end *^e o mbmeof the profiteer- oareteTouf «•' 

g tar distillers was routed. ^fP e £ put? * T ° ^ end absolute alcohol was mixed 

'T always emphasised, the element of chance in dk,tuS tke .^ure being 


Caro always emphasised, the element of chance in 
^ discovenes dis myehtion of the commercial 
01188 frr^kmgalitftrm was aft instance. The 


im a flask provided with a loosely-fitting cork Thw 
St productidn _ <5 : ari^TidferrtWk.^S^i^ \? e following quantities were, taken : 40 g. absoAm 
lie va chemists, Graebe add Liebemann ^hev tilled unti? no mote ,^ y< ^ rin ' Tfae mixture was dtt. 

ide dibromanthraquinohe'^hich they melted with ture of the witer\^ ld “ me .°^ e f at the tempeaai 
eh xif con sidCT$fele quantity anthraquinone 


■C % - yw woupie, and in 
0 bo Of some J»actical y^ue 


- .v **^v»v* w w .uia&c uutJ, »fune 

1 'ml 1 a hthraquiiione , instead of carbolic 
he I k e fP fer WP ia t Stas Ihade in a Porcelain dish 
m '^'^“frry. and as the.aoid' mixture got hotter ut; j 

°, acid .‘froomposetl and riyblatilised. .The and Co„ iremn* -riiea t « ' ^ -• 

y &I1. 




icis chief chemist, to Pad#? Jjayfe 
« ;.died .oil; ^mu«y Otto J. 

' ' the 
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OTTAWA SECTION 

A meeting was held in the University Club, Ottawa, 
on January 10, Dr-. Macintyre in the chair, and there 
was a good attendance. The minutes of the last 
meeting were read and approved. The financial 
statement for the year 1923 was read and showed 
a balance on hand of $112*88. The motion by 
Dr. Shutt and Col. Janson that the report be adopted 
was carried. 

Dr. Shutt called attention to Russell's book, “The 
,^A B C of the Atom ” and the chairman referred at some 
length to “Die Methoden der Organischen Chemie,” 
by Weyl. Mr. N. Van Palten, Librarian at Queens 
University and formerly of the Massachusetts 
Institute of Technology, then addressed the meeting 
on Chemical Literature. He said that in attempting 
to speak of chemical literature and its uses some 
attention should be paid to the historical background, 
with emphasis on the continuity of the science. 
In 1872 a manuscript was discovered at Thebes 
which treated of the practice of medicine and the 
preparation of pharmaceuticals. The date of the 
manuscript was placed in the 16th century B.C., 
and it was the earliest medical work on record. Chem- 
istry was known in the early period around the 16th 
century as the sacred art, and its practice was confined 
to the Priesthood. Its literature was written in an 
obscure and figurative language, and was made up 
of a wonderful conglomerate of science, religion, 


*CflttEMlg¥kY AND INDUSTRY 


> Feb. 8, im 


to them and information is applied oh any special 
subject desired. The speaker hoped thit Queens 
Library would soon be able to, render a much needed 
service to Canadian scientists. Reference was made 
to Bulletin No. 36 of the^ JSTatrohal Research Qon’- 
ference containing a list of publications in chemistry 
and chemical technology and to the pamphlet 
printed by Chemical Abstracts, giving a list of all 
the chemical journals abstracted* Comprehensive 
reference was then made to the Standard Vrorks on 
the various phases of chemistry and to reports and 
official publications on these subjects. 

A very interesting disousslbii followed the address, 
duripg which Mr. Van fatten explained the Dewey 
decimal system of classifioatipn and also referred to 
the United States Libraries of Congress Classification, 
Mrs. O’Gilvie gave an interesting short account of 
the. syStem used in the Mines Branch Library (a 
modification of the Dewey System.) The manner 
of working up information on a specific subject 
brought forth an interesting discussion between 
Mr. Elworthy, the chairman, and Dr. Wilson. Dr. 
Macintyre referred to Notes on Chemical .Literature 
and its use compiled by Marion E. Sparks. 


YORKSHIRE SECTION 


astrology and symbSism. Reference was made to 
the records of Chinese and Arabian alchemy. During 
the Middle Ages the schools and libraries were con- 
trolled by the clergy and practically all works of 
alchemy wero the production of persons attached 
to the Church, such as Roger Bacon, bom in 1214, 
Raymond Lully, a Friar bom in 1235, and Albertus 
Magnus, a Bishop, born in 1193. 

Geber stated the qualifications necessary to a 
chemist as diligence, patience, learning, temperate 
disposition, slowness to anger and a full purse. 

hor this Science agrees not well with a man poor 
and indigent.” Reference was then made to the 
work of several of the early alchemists. Modem 
journal literature has increased in volume until 
we now have in excess of 2000 journals, and perhaps 
as many more serial publications devoted to chemistry 
and chemical technology. The Columbian Chemical 
Society existed in Philadelphia as early as 1811, 
and such societies have multiplied greatly, so that 
we have a large number of such societies dealing 
with general and specific phases of the science. 

Mr. Van Patten then outlined a method of investi- 
gating literature relative to a particular subject 
and suggested that it would bo well if all such inquiries 
could be done by librarians or chemists specialising 
in such work. This is now being done in a number 
of corporations such as tho General Electric Co., 
General Chemical Co.* etc., and the practice has 
proved decidedly worth while, and such library 
activities are more than paying their own way. 
Some libraries, such as that at tho Massachusetts 
Institute of Technology, have a system of keeping 
members of the . .fdfisSrjr students and subscribers 
i nfyrmed regularly yj%. subjects jdf ? special interest; 


Dr. L. L. Lloyd presided at tho fourth meeting of 
the Session, held in Leeds on January 28, when a 
paper by W. B. Atkin and G. W. Douglas on “ Pro- 
teins as Chemical Compounds ’ * was read . ! 

In consequence largely of the Work of Procter and 
Wilson in Leeds and of Loeb in America, proteins 
are no longer regarded simply as “ colloids/’ and 
peculiarities in their behaviour towards acids and 
alkalis ; hitherto u explained ” by adsorption and 
other vague terms are gradually being eliminated! 
In truth the solubility in acid and alkali is due to 
chemical combination* 

Gelatin, according to Procter, forms salts with acids 
capable of ionising and variations in swelling arc 
correlated with osmotic pressure effects/whilst Loeb 
demonstrated their amphoteric character with an 
isoelectric point at pn 4*7, The titration, results of 
Harris and Hopkins with lysine with the corrections 
introduced showed clearly how their curve for lysine 
was made up of two neutralisation curves, and 
gelatin was examined by the authors in a similar 
manner* - ' V . ;; - , ; . 

Carefully purified gelatilf (which does not set to a 
jelly, but id gradually precipitated), was made up to 
l per cent*, and titrated with acid and alkali at 
25° C. , using a hvdrogen-eleotrode apparatus, and 
correcting for hydrolytic effects. The gelatin was 
neutralised by hydrochloric acid atp H 3*05,. correspon- 
ding to a combining weight of 1100 and by caustio 
soda At pn 5*65, combining weight 3000. Further^ 
after 7, there is evidence that soda is being attached^ 
in other words, the gelatin is behaving like a weak] 
polybasic acid. These results were showii to bo m 
agreement with calculations pa&de from the 
-of 



,wf ctrfloidal golutipiTby such disuersinir tami* 

Dyers and r ]^^ y Red oil/ This method would seem to be 
■ January 30, ; . 5 ei> J a P ft, ^fd by a larger.number of difficult^# than 
r - r 3r entitled “ Tfo Progm* of ReseareTfo the lonft “*»? process. uuneunies uian 

Icmamum J^est^ffg^ %. A.; 6. .,Green, F'.B.S„and ' - The lecture was illustrated by ma " 

Saunders. , y /. • : abne. and in. conjunction with' diret 

lonamme dyestuffs www ebteir&d W .W^.-Ia-Ai ^U»d- t>._ ;: 


At a 

(Colourists _ 
it paper 6n£i 


"FEW# extension, ? oe restored to a “ blinded ,y faW 

varm cou]^^g bat^. ' necessitating certain rod and orange dyestuffs. 

^‘^^SS^SSiZISSS 

nr cehulose^S?o+« «^wt^ possessed an afflmty ' acetate Would be injured before the colouring matter 

aSpSP**^ 

3iS|SSps;Sffli£ 

spytUSSS; t za s sisst — - ' -* ; 

*t Attention was tW turned to M omega 
Jphonatea of the aminoanthra^uinone class, and 

V'cs which penetrated 5 er^y fot^ e tfe°twi8t°and ' N Pacific Section held a meeting on 

” safeiSS? r*5 ’4 5Sat ££&• " * *-» - T » d * 

; L*tor.' :W, :P. Seyer of the Chemistry Department 
British (CclnmKi a ilC 


CANADIAN PACIFIC SECTION 


u^-^^er of the Chemistry Department, 
difficulties arose in the dve house that did not “ rh ^ Columbia, spoke upon the 

in the labored Th®^^^ w STSUL 


at difficulties ai^ v « 

f :l,r in the laboratory. The^usesbf thTd«focta“of '■■JSCZSllIL'*- and reviewed the 

of ,“phototropy,” the* T,^ un ^ lubricatim and^C^^utefoSti^ 

‘t r*#* . •5^:S3?3&aS^ffi:dr^^ * wbS^Srtas > 

^efi^ldthch *effioyed,a bopnd^ry conditions; He then described e^eri- 
‘ oriffl^r^T— ^r* w3Wh J \^ipkl^ ..darkened to ’ ®jents carried out by himself, using Hardy’s method 

h*d iv,o*.: ; m«»wring. the: coefficient of MctionTand eaw 
1 “c fnr 0 ^ 6 - ^ ft p^Un t for this-peculiar effect, ft number of results obtained with mix tures of 
. l entirely compounds whose cheS comSion 

™ Phototropy had ndt been obtained. and viscosities were similar to that of mineS and 

1 ■ fonamme dyestuffs had ndw been obtained in ^ e 8 et * We lubricating oils. 


. Jr™-*?** <**«* u^ nwximr^ aim 

(except blabkj can be.prbduced^ ’ * "•■^ V, " v .’^;, , ' : * ': 

°^f r h^thLM for 5y eihg helliflo^b acetate silk 4 ^ the firm of Chance inft jBunt, 

‘.v usina^nM^lA^^r^ -^k«^ vIm tjustice of the Peace 
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, correspondence , • smelting in great wjrii^VjV'" 

"BAYER 205 " '- ;V ' : '-,>■•■' -A ^ a! 

Sib, -I n the editorial of the third number of thia' ? sSK^ 
year, which I have onlv iust seeh voTSnS- S? ^ “ tjua^owitry Hur Jead Kroduced by 


w ft year, ' and our 
i fOr^un)t)brted n ores 


latter by saying 

be known in this country, ahd 

^ue, an indication of the type of compound was s^cn f;.-!ia^;3lS^g^tfcS££S^^^£SjS^fflSaS^ 

80,H \/0 S0, k . . Sdi(^)sO,H . "' .' 


grsr ts ^ 5^ <v»» s<A 

suggested that Bayer 205 wfs a dcrivativTof tS ' ,^ ldered abn ®^-I.an», Sir/dte-V — , , 

You may, of course, have information later to the , * 0 - ; ; ^ V •;.■:•.• ;’ : V *-V :*.../• / '-H/l / ^rery 

contrary, but with the exception of this I hare seeh Brook Road, Fallowfieid, ^ v I . ^ 

no detailed account at all. A short historical survey^ ^ ^^M^ohesteir >//. A- -V;/"' ; / ; 

is included, and an article covering, in a general way • % * 4, 1924 -y y///; A :•-; ^ ; $ v , 

compounds of specific action (including Bayer 205^ ' ^ v V > ; A'/a < "'rr---'- A''i-£.Kv :*■'■■ : ^ 

lft given on p; $07 of the same Journal. ' f ^ HIGti PRICE OF REPRINTS ; / 

o^JYv 1 li0 ^\ he> °* interest to your readers/ /. reviewing reprints of two ^ General Discus^ 

^s it w an extremely important branch of the subject,; M°ns recently held byAhe Faraday Society, your 
and if any other references are available they would reviewers, while approving of the policy of the 
be appreciated— I am, Sir, etc., Sdcietv in makhu JL^JZJL^ 


Eric Dow 


e appreciated. I am, Sir, etc., ' "A : Sdci^ty 

t>t,™i n i nn i n .i r« *•; * Emc Do ^ expressed the hope that their high price would not 

CSrfSS; ' P* ‘“ion amongTciWfic worked 

Febralrv ? im? g the kind reception accorded by you to these Reports 

February 4, 1924 w greatly appreciated by the Council of the Society. 

but may I bo permitted to say a word in explanation 

. of their high price ? - 

INDUSTRIAL AND MEDICAL RESEARCH. ^he ^rice of any book is lately determined by its 

Bin,— In my article, “The Epilation of Skim ■ » circulation. In the case of a Society like the Faraday 

to publish last week “ At 


INDUSTRIAL AND MEDICAL RESEARCH. 


, . , • — j 5 .wuiitiuuu UI OJS.1IJUB, ■■ g , f . i , M ' ; ¥_«. t, . %r — — — 

which you wore good enough to publish last week which, m spite of its small members] 

I mention that some of the experiments might be of P u . b hshes a large amount of scientific material, the 
service to cancer research, ft may interest vour is necessarily high. Reprints 

readers to explain this connexion, as it shows how tJie must be priced accoitfmglv, 


service to cancer research. It may interest vour niTwaczions ls neceseanly lngii. Reprints 

readers to explain this connexion, as it shows how , the must be priced acooid&glv, 

industrial research can help medical research as non- members who purchase the reprints should 

as vice •versa. It is practically certain that cell - ^h^m on b< etter t$rms than hiembers through 

proliferation leading to a growth is immediately wi V^ se . 8ubscri P tl ons publication is rendered possible, 
caused by nitrogenous bases which contain the / say w desire a wide 

grouping. These bases are produced inV? U fli?^ for ^fP° rts °f. General Discussions, 


w Mr grow tn is immediately tv * — * £ — ^ 

caused by nitrogenous bases which contain the ^ mmecessary to say that we desire a wide 

grouping. These bases are produced in vl^i ^ f or our Reports of General Discussions, 
the living body by elironic injury (irritation) in a tissue 2? 1 . P rQ< ^ ucec ^ ^ pheaper rate only if 
and probably by bacterial invasion of the site The receives a far greater measure of s up'] ot 

intermediate stages were not realised fully until- 0111 "H ' chemifl ts and phyuioists than is at 


intermediate stages were not realised fully until fr °“ chemists an d physicists than is at 

toe leather research was made in the tannery: Here pre8ent toe*case. — I am, Sir, etc., 
the groat importance of the two enzymes became . Robert Robeetsox’ 

apparent The ammo substances are produced by a President, Faraday Society 

■ lurt o-proteas e set free by the injury and by a para- 10, Essex Street, Strand W C r a 

r & tu a re ?^ t °! th e infection. The / ■ , February 5, 1924 
importance of the position of equilibrium was also : . -rr : ^ 

revealed by the researches in the tannery (which were ■ ± . ‘ \ 

completed in 1919), and cases of cancer are beintr ir announce too death ot Mr. W. E. 

treated experimentally on this principle— I am M ‘ 01118 t 7’ chairm f n of Brothers,. ttd.r toba.eo 
Sr.-.ete., .. . 1 IT C Rot^’ man^acfurers, who had bqen a meniber; ^ this 

113, Mount PleasaapLiverpool bv^pMf^kW, 1 ^ Mr ' «ngh*^f 

January ^ ^ .<■ jj^^teci^itt^Mttionfll 


ci -s wvfwx. tucuiuvr ui*o 

Mr. ^u^^ 
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Sf ' vSW . 1 '* 

^ ND 1 


...... . ? SemfRn fOxfowB .rod TW J T.iiKlii 

_ Sfebruaiyl, « bust.of Ftof. hIb- Dixon . V - Tlie .t 0 ^ value of the aitaual amoun 

P.R.S;i was unveiled to tjte Chemical Theatre of f«#owstops that is awarded is £3007, of whicl 

• commemorate his PWlW .by grants from Dominion an< 

After for0tga a0UKee - 

M&’H? '■ CANADA ■ ■ '^V, 

^ ^ itoto-.df suk Plato 

isggrss^i^^se ^ * ^^*^^ &-.0****. i M „ u. 

colleague. and fcari-'atndents ftetagewsint ’l^«» -if 0 ™ °* *“*• «« the St. Lawreno, 

course of his retuy, Prof DiidavstLid S^ 6 ** Smr* 10 ’ ^ ^ s ite for A new artificial silt 

to foster researob^ttd . J^SH tto ^ ’*” 

behind the German sohoois of chemist^ ” * k ^ ^ iute ? Sta ?* 8 ’ *#* '#* 

Mr 8. SlaWM, M;C, «Me 

vr e l J ??“« «; works chemist to Mtasrs' ^not possess. * rmg coulltt 5 dfl 

Michael Naim & Co:. Kirkcaldy. To marh^he : • ■ *.-■■■■■'- ■ 

occasion, the directors and staff 'gave Mr. Stewart • i«s.«-,-, . , BR,TBH IND,A ; 

a handsome present and * »»» 

general goodwfjl which he harewned. >& ^ ' lJ*? table has been drawn up from a 

. ^jS^^-J^lat.ebrodk, F.R.S.; has been annointed —*-*-■-* — ' • • 


»., < io^f J \r es ' assistant gas chemist to the U.S." £?f? mtt ®. f ‘ 
Bureau of Mines, has been promoted to the post of Ccrooisr ’ * ‘ 

oT^nloHiv^" 11 ^ techn °kgisUo carry out rSLucto V '( ' r V 

on explosives, He succeeds Dr. J; L. Sherrick who «Wd . . . . 
has retired to take up the manufacture of gelatto 9 ra P l,ite ' • • . ■ 

The Dmitvul flm -m . * 


» . ■ ^ — mvv ** uiayvu uy iro m a 

i v" _ i i r"' <J? me T a ’ w production of India during 
by the Director' of the Geological Survey, 


Amount 

tona 


Graphite '' , 

rm ,-. . f> i ,* — rv rr!* wv “* uw v* gemviu, Trbn 

The Council of the Institution of Electrical Engin- JWWte 
ora ha vo mdn iU* -j .f . „ i. 


" if.- 

carat* 

oz . 

tons 


Lead ,...,■ 
Magnesite, . 


cwts, 

tons 


Tungsten 1 .. 

Zinc 

Alum 

Asbestos ’ .■:. 
Barytes . ; Si ■■ 
Bauxite 
'Clay 


. owts, 

. tons 

:P* n - 

carats 

.tons 

oz. 

tons 


cwts. 

tona 


1921 
22,777 . 
19 , 010,988 
' • . , 30,764 
• 171-39 
433 , 722-59 

625,274 
7 , 724-7 
39,214 
19,000 
474,401 . 
31 , 570-1 
125 

299 , 500,000 

231,160 

1 , 653 , 898-2 

11 , 672-9 

4 , 205,584 

1874-7 

943 

18,061 . 
6632 
242 


1922 

34,762 

19 , 802,947 

23,089 

126-1 

438 , 015-04 
v : 25 
942,964 
3,815 
. 33,717 
20,000 
678,286 
32,488 
1260 
305 , 683,227 

193,913 

1 , 533,679 

13 , 893-7 

3 , 565,021 

1701-6 

898-3 

4000 

3380 


: y* zuBMsu.won ox jsiiectncai ICnsin- 

have, made the , tltod award of the FaradaV 

t ie Council of the Institution not more frequently Monazite .. 
than once a- year, either for notable scientific or ' 'f^um 
industrial achievement in eleotrical engineering or «“ by ,’ Kft PP IUre 

to tho ^^ Sent . isr 1 ‘ :: 

ni,Hm Ct in science, without restriction as regards Saltpetre .. 

the Tn«+lt y t* C0U11 -n y °i res ^ no «* 0T membership of 
the Institution. Dr. Eerranti was a pioneer in the ore 

Sim ° f e iectrmrty, and his early P grasp of the 
undamentel prmetotes of electric power supply have 

S.y^SK!””' yf » * ~W. 

The scheme for fellowships in chemical soience in day" .’T 
t “ °f * he Iat ® Sir William Ramsay has now come Sji?! r ' 8 Earth 

s i™ tor !v n ' • A* the P resent time sixteen fellow- nSSte ' ‘ 

• nips for chemical science are being held in the Ochre v 
Universities or Colleges of the Unitediingdam. The Soda 
awards for the present session are as follows the S teatite •• 

Uuivermtyor Collegewhich has beentele “y toe ZlICOn ' 

' ere 

E. H. Boomer FRANCE' 


3987 
104 , 748 -' 
13,539 
40 , 845 ‘5 
400 
6702 
28 : 
906 
160 


1691 

1999 

199,266 

2807 

33,801 

5812*7 

A0 

mo, 


"-unbrii 
)utch : 


Canadian* : Dr. E. H. Boomer ■ > 

" r , _ ^ aru8 ' l: ^•.Ki'BBjendahl (Liverpool); N*tlooal Fa>l 

r Kalff (toverpdol) ; French f^i^H ^Wei^lRovai stwtW 1 ^^ t ^ < ^ ' ! ' LgricUlture has issued a circular 
nstitotida, iS Si “ National Fuel ” can be 
jambndge); Japanese : Dr N Kamevama GTnttrAF on l^. J® mixtures of hydrocarbomi and 

^, CoUe 8®. .Dondon) ; Honmgian : * Mr G^rnwr car — 

•edemann, ^Cambridge) ^ sSh- Dr. S ^ ^«mes of 


. <’■-■«' tf. 


■ ^ rry jxvwwb vviitu 

iare defined in the circular* 
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Fund* for Laboratories ? T 

The Chamber of Commerce of Lydris, wishing 4 t-o 
celebrate the centenary of Pasteur, has opened a 
fund for the benefit qf the laboratories of Lyons, 
and already 6ft), 000 francs has been contributed. 
Each year a part of the capital, amounting to about 
120,000 francs, will be distributed amongst a certain 
number of the laboratories in Lyons, and the scientific 
directors have been invited to ^communicate each 
year what results have been obtained. ^ 

Sajf and Potash Production " ' \ <• 

The production of salt has risen from 90,530 tons 
in October, to 100,768 1. in November. The. French 
potash mines produced 94,775 t. of potash, equivalent 
to 22,747 t. of K fl O, and consisting of crude salts : 
(12 to 16 per cent.), 42,480 t. ; manure salts (20 to 
22 per cent.), 25,254 1. ; manure salts (30 to 40 per 
cent.), 16,039 1. ; chloride (over 50 per cent!), 11,002 1. 

Technical Conference on Ceramics 

A Conference of Ceramic Industries will be held in 
May in Paris. As with the meeting last year, the 
conference will discuss questions such as the firing of 
ceramic products in furnaces with natural or induced 
draught, natural and artificial drying, and the best 
power systems for ceramic industry. 

UNITED STATES 
Expansion in the Gloss Industry 

According to a recent article ( Ghem . <k Met . Eng., 
Dec. 31, 1923), the glass industry in the United States 
will be considerably expanded during 1924, as 
over $18,000,000 is to be expended on extensions 
and other improvements. New plants are to be 
erected by the Libby -Owens Glass Co,, at Ohio, 
by the National Plate Glass Co., at Ottawa, 111., 
and at Blairsville, Pa., and improvements and 
extensions are to be made by the Clarksburg Glass 
Co., the Wheeling Glass Manufacturing Co., W.Va., 
tlio Westmoreland Specialty Glass Co., Pa., the 
Weston Glass Co., W.Va., and the Sneath Glass 
Co., Ind. 

GENERAL 

Nitrogen Fixation in Czechoslovakia 
A Bill is shortly to be laid before the Czechoslo- 
vakian Parliament, to encourage the . nitrogen - 
fixation and fertiliser industries, either by a reduction 
of, or exemption from, taxes. Germany has hitherto 
been the chief source of supply of nitrogenous fertil- 
isers, and it is proposed to develop the Czechoslovakian 
industries to ensure homo supplies, as deliveries from 
Germany are obtained with difficulty. 

Metallurgy in Belgium 

During December 40 blast furnaces were alight in 
Belgium, there being no increase in number, com- 
pared with November. The production was : cast 
iron, 209,350 metric tons ; raw steel, 206,700 t. ; 
castings, 5950 1. ; finished steel, 189,340 t. ; finished 
iron, 16,640 t. ; zinc, 13 jjgp t. 

The output of coal f8f from 2,088,810 tons in 
November, to 1,985,810 ff in December, but coke 
production rose from 369,100 1, to 372,150 1. 


-ky Reviews _ ^ 

Metals and Metallic CbMPOtr^nar 
Fvans, v M.A. ", Jot ' 

7 lography, Elech&Chenwtfy^ Price 

21$. vk. v III J 

JPp. xi + 396, Price 18$. The Tran - 

sitim Elements, Pp. xii+27% Price lis. 

■■ Metals •• 

' r i : Prtee . . J$l Arfiwfy- &°'> 1922L 

The author’s intention in wriiihg this booh was 
not to qcmfoim to the traditional practice of ; giving 
o t $0* aa& 

of metaHurgical ’ processes,’ ' no doupi neqess^oy- in 
boo^ -of reference, but to present^ the subject in 
a fqrin euitabJe‘for continuous reading, aim 

is to take advantage of recent f rmtfui research work 
in metallography, crystallography, electrochemistry, 
colloid chemistry, and geo- chemistry to approach 
the subject of metals in a new ! %pirit ? to complate 
cause and effect and to introduce 'suCh theoretical 
views as will serve to connectthe known faefo^iji 
an ordered sequence, ^ v . y ' : - ^ 

^fie first Volume is of- art generalised ch^acter , 
beginning with an introduction of 135 page£ in which 
the author has given, in condensed and n<m-mathe* 
matical fqrm, the. elementary ; principles qf general 
chemistry, physics and geology j a knowledge of 
which, in the body of the book, the reader is assumed 
to possess. This introduction, admirably dear and 
concise and especially valuable to those whoso 
memory needs refreshing or who, for some reason 
or, other, are not sufficiently familiar with the most 
reeent advances of the subject, closes with a chapter 
entitled “ Some general considerations involved 
in metallurgy,” wherein the author touches upon 
such essentially practical matters as the preliminary 
treatment of ores, crushing, grinding, concentration 
by gravity, magnetism and flotation, etc., in each 
case defining the objects in view and the theory, 
of the operation. The body of volume I . is divided 
into two parts “ The Study of the Ionic Slate” 
(Electro-chemistry). /The latter includes chapters, 
on the colloidal state in metals and metallic com- 
pounds, electro -deposition, the corrosion of metals 
and radio-activity. V,; ; 

Volumes TI, III, and IV deal with the individual 
metals, the space devoted to each being divided 
into three main seejtions. In the first, ? the pure 
chemistry of the metal and its compounds are dis- 
cussed and a summary is given, of the methods of 
analysis. The second section deals fehortly will 
the terrestrial occurrence of tfie ■ metal in 1 question, 
and the third section is of a technical character, 
dealing with the metallurgy, t<&lmolog and 
uses. < ' ' - . . .lyil III'' ■■ ; 

The author has covered a pro<fiigiousIy wide fiold 
and, on the whole, he is to be congratulated on the 
judgment shown in the selection and condensation 
of his matter. The book 'is 'well printed, qopious 
references are given throughput And autfior and, 
subject 1 indices are proytoeSK eac ^ 
volume. - 7-/ :■ v£*-r- •. v 
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am r j *>£, M •’"•■■ ‘wtnm materials 1& pfOV 


jpf perfumer 
to enable the user to make i 
t The .artistry mpxfred w in the pre 

■ MBTI&9, .v-jgtf :-.^fe' 'R-M fii^ ' 


■^iri ^ s, S ■v3St^ p# »feete «*» niftny useful pra^tioAFin 

SnSSdrSSSi^BS^*^^ has already reached its fifth editibifltu 

V:®- J-^P^av; B.$o,; *Jfc sboifldjprove both stimulating trad helpfu^liS 

Aids P’-fllttiHh *>->— ._ „. ■ TiXWCJNDtrsiSIB. By iPROF, P. Krajs. 'technitihi 

F ortaehnttsfyriekte.’ Fortschritte 4er Chcm. Tick 

vtnJsvaic «... tvj'L^ -n 


PlliPAKA> 
1: $T. Askbtson. 


III.— 

TIONAlfb WtSPFA.QinCrEK. - -'vA»w. u. « . ahbjljisoN. 

The of' pc^urixra has 

led m$n.^ 

gallons on the ^Upi^t; so ttot the^art of the Perfumer 
-ifeSj^ I sq^^c' vbhsis; It 
will be of ^ boote under review 

together, as they o*n be t^er^feo rwresent etan^ard 
practice m.SWee, tbe t^ted B^tes and England 1 

ti» mows 

In' pitll r *jf ;$®7 Qj&e’miet.perfuper. ” « 

natural ‘ plumes, th4- fiction of : pSm<^ 
accounts of flo w perfurnfes, fancy perfumes and toilet 
waters. Part 111 treats of a Wide variety of cosmetics. 

T hroughout the tok, fomulaj are plentiful and there 
arc excellent i Hit i^no on, ,7 " n..,. 


. ■• :v-tT’ 2"I W by PaofVB 

../v ' <■£$*'■ ' Dreaded one 

Jj^pz 1 ^ ; ^^od^ -^kmkopff^ I0$4, Price; 4M 

7 / ■ ■.VWn&'i : //- ;t ;•>. *^ 7 '"'''■*. i'"' A . , ••.’• <-'V'. ’< - . ; '*• v > - 

;■£ 3™* v?dum^: one pi a : serid of nic^aph^ 

in different departnients oi 
chemical ^wchiit^pgy^ and speh monographs are 
welcome because they provide halting place* hi the 
*W°h of . technical, sci^ice, and opportuidfieir pf 
Jgfleoting on the effect of different researches oh 
mdustrfal developments. . f . \ jPa;;, 

Jn thh country important research on textiles is 
.being carried out by research associations in Man- 
ch^ter, Leeds and Belfast ; some of the results being 
published in the Journal of the Textile ImtUuiU, and 
abstracted ; in this Journal. In the Volume under 
review some pf these researches receive attention. 
^Writing *uch a monograph, however, the difficulty 

llfiS in nflATMtitwy * onUnhL t U-^J ' 


are excellent illuAtratimu.. The '^“sTOthetic ' “Zl *T Wer * ^ 


in touch 


„ i U ' . j 1 .Awm^wmrnjf JpiVUUlW 

iritlal S d ’' C>)1 h ° ree°mmended as a - the author Of the'tolume w nSt’ 

are discus^dft^first^? tKfflS : 1^S?T 

products^ ^he manufacture of perfumed fibres are 


Suafi^es and other properties^ of textile 
The Aim ^ uu ? «p di^Ussed. German researches and patents 

formate JriZ tt«tt»tT > ? dn ?r“ fall'-'wm^eifatioa.; those of other countries 

clear a^d^deouafe’ ^ thTna 1 < f atm ^ nt be ™g not such ^full treatment. Ten pages are devoted to 
<t adequate..; By the use of concise state- progress fa Artificial silk manufacture, 48 pages to 

7 nrinh'nflr anti IK to . 


™i(>ritifi a ^WrtUt^of ^Sortnatitm. i • ^ t& pi^Sng, l^toflnwSur^ 

author • °! b ° th T & warm ^yP°cWorite solutions, the ooeui^oe, 

A ('(imtaendaWrtfMhrr^+h*^ ^ r mefy . lndu | tr y' of chloramines during the bleaching of cottoh goods 
v,i,,, w ^ discussion of the the preparation of hypochlorite solutions by efS-’ 

lyses, and the bleaching actions of perborates and 
peroxides axe dismesed at length, whereas these 
subjects axe of htt|e interest tp those technologists 
engaged in the bleaching industry. 

The volume is interesting to read and ought to 
repay the. time spent pp it ; its appearance sug- 
vtev^wer that after ten volumes of 
Annual R&tibtte issued by this Society have appeared, 
s should be prepared for some* (Actions, 


value ot cherished, ingredients in various toilet 
[Reparations, some useless, some dangerous, and this 
i do ? 00 ^‘ . An excellent work. 

1 * This book opens, with a short history of per- 
i umery , and after dwenssmg the chief natural per- 
11,1108 treats of chetnicals h*ed in perfumery, 

::::;.f xods ^ of 

[ ; and esthetics,' Sofiae concluding chapters 
; R ;;°ntnbuted ^ Variops authors) who wire advice 

01 1 the nlBoA r»f r.._ _r.s- 


th ® U8e °V d^^^tthoprogressduSug the tenp^Stod! 

the a.yS^ISi^ : f nd ; fM: ***m . th0 woeUentTinflal 

\ (K I : ™ tlon »; r®wtttleei thW hare “ withstood the ., moueg^&dMilW with thfe tea vears'^ 


d a useful 

riod7 

Higgins 
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CHEMISORB GBXmDBBaJMFTB/ . jSff 

bath. . Translated. JEX 

£®*w h j; s. mahwon. 

r?» ■fmMfcw; George O. Harrap db Go., 

Ltd., Pride fy, * ; 

Mb nearly pjjnted little book is an adaptation 
ot the plan, long familiar to student® af the classios, 
of Fating text on one page with the translation 
on the opposite page. Purists will doubtfess take 
exception to such a method of acquiring a knowledge 
w a foreign language, but used in conjunction, as 
the author advises, with a grammar, the book will' 
not only enable the student to wideh his German 
vooabulary with more ease, but will blep him to 
attain to that psychological acquaintance which is 
essential before understanding of any foreign tongue 
can even approach completeness. In the present 
volume. Prof.. Bonrath’s interesting essay on the 
tundammital ideas of chemistry is used as text, and 
Mr. xsithell provides the translation so that the 
chemist is provided with interest as well as instruction. 

Jhe translation appears to be reasonably well doiie, 
though occasional phrases such as “ Brown’s motion,” 
me Laws of Gas,” seem a little strange. It is to - : , . .. 

be hoped that this “ Bilingual Series ” will encourage 
scientists to study other languages than their own, Blenching Powder 
“ “f for th <> acquisition of new knowledge, certainly , 
fw the acquisition of that broader outlook on human 2 uuI P h i. te ol Lk ? e 
affairs which is essential to make the “full man.” 


?«b. S.lttl - 

.. , v, .... . 

^ Wrjoit ' Report & compiled from qppcial inforaxm^a 
" frotfi the Manufacturers concerned . ,f ' 

Unto# otherwise eitited the prices quo fed below cooer' fiir 
'■ - , net . and poked at sejterf Write. , ! • . 

•• U £ ‘ :‘«WBRAii BBi^y cfuriiiclt^ 'i WM. : l 

Adftic A oidt 46^’tc^^ri '■■i ' •••’' 


aq^a 

' Acid Hydrochloric 
A old Nitiio 
Acid Sulphuric W- 


Ammonia Alkali 


Bora*, Commercial- 
Crystal ' : 

Powder . . 


:> :-s " cording to purity, strength tax 
' looallty;'> ' < ; 

: a± ; £21 10s.— £27 ., per top maker 
acb0nAb9t^dlctH<^''«^ 
'iffiX: quality* • (■/ ! •' ; •, : r ' 

.y- Average National prices f.o,t 
\ ooakere’ works* with alight varia 
■ V. ■ tiqns up and down wing ^ 
•Vy?;’j locahcoasideratio^ i 

Chide Acid*' 66 a, per ton. 16ft 
£5 Ids* per ton 
168 Tw„ Non -arsenical, £0 16# 
;VV*£ P** ton, . ••• • • . ■; 4 , . ; . 

w £6.l6ge per ton* spot, delivery: 
General escort demand good, 
partiouiarly from the Continent* 
®P°t £11 d/d. ; Contract £10 d/d. 
4 ton . lots. . •" ' / ; 

£7 per ton, packages extra. 


COMPANY NEWS 

JOHN KNIGHT, LTD. 

The report for the year ended November 30 last 
2K*** «{ profit of £147,166, compared with 
“ the previous year. With £68,017 brought 
in, 1 / 1 ( 1 , 18.5 becomes available, and the directors 
again propose to pay a dividend of 30 per cent, for 
£69 igjf* ° n thC 0rdinary sJlares , carrying forward 

JURGENS, LTD. 

• ^ the S1 f months to December 31 last, a dividend 
is announced of 7 per cent., less tax on the 7 per cent. 

1 guaranteed) cumulative preference shares. ^ | 

BORAX CONSOUDATED, LTD. 

™^ H l! S o I )r ^ 08ed to p f y a final dividend of Is. 6d- 
Jof ahare (7 j per cent.), and a bonus of 6d. per share 

shirT Ce f ] le ,^ tex ’ on the deferred ordinary 
■” “"*■ fo ' «» 

MOND NICKEL CO., LTD. 

, ^ interim dividend of 6 per cent, less tnv ha. 

cmt ^ 1 te’ d on ^ ho or dm ft ry shares, and of 3J per 
cent, less tax on the preference shares. “ ™ 

MAGAD1 SODA CO., LTD. 

T^l^ e o 0 eX - t / a ° rdifl f ry * eneral meeting held on 
ff.^ y , was found impossible to carry the 
^®,®®;/ or Ug reconstruction of the company. 7 - ? 
result ol a poll on the scheme will be dec! ~ 


Calcium Chloride 
Potaah Caustic' . ; . 
Potaas, Bichromate 
PotasA Chlorate . . 
Salajnmoniao , , 
Salt Cake * 4 , P 
Soda CaUBtio V6% 

Soda Crystals 


Sod. Acetate 97/98% . , 
Sod. Bicarbonate ; . 

Sod. Bisulphite Powder 
60/62% .. .. 


.,£ft5'|. 

. £26 per ton. 

(Packed in 2-cwt. bags, carriage 
paid any station in Great 
Britain.) * 

£5 17s. 6d. pet ton d/d. 

£30 — £33 per ton. 

6fd. per lb. ; ; 

3d.*~-3Jd. per lb. 

£32 per ton d/d. 

£4 10s. per ton d/d. 

£17 £19 10s. per ton, according i 

to quality, 

£6 5s,— £6 10s, per ton ex railwa 
depots or ports. Good businee 
continues. 

£24 per tom 

£10 IOs. per ton carr, paid. Ii 
fair request. 


£19— £20 10s; per ton according fc< 
quantify, f.o.b,, l^cwt. iron 
vn.i x drums included. 

^. Chlorate .. . . 3d. per lb; Very quiet. 

Sod. Nitrate refd. 06% . . £i 3 fig.— £13 log p, r eJ 

Sod. Bulphide oonc. fl0/«5 About (ElSporton. 

Sod. Sulphite, P«a Crygt, £15 per ton f.o.r. London, 1-crt 
kegs. included 

RUBBER chemicals 

for m bber chemicals remain* somewhat 
slow, and values are slightly lower. ; ; . , ' . - 

Expected to advance in ^ymputhy 
with the crude metal. 

6Jd.— Is. 3ds per according tx> 
quality. 

Is. 3d. — Is. 6d. per lb., according ] 


Antimony sulphide 
Golden . 

Crimson 


Arsenic 
- Cadmium 
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Carbon Black 


? ^sajagrRx and industry 

f v ?riee» 'eoif^ii»ij(a Unr bnt.expioted * 'Xytol -X • 
-'• Turf v ;fllr<rtn'f» r 
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^r-,; 1*. 34—1* 4d.: par gall. 

;r-f 5 V 

■,'/■ >.*. 2a, 8<L par gall* .: *.>. , ■.>' 


; • S r ^sowybe ; v Crdeylio 20/24%, 

peHb, ex wfcarf, ; :. ...;■■■ -. 

> ht ;F©ir 'rifewti 4 a «,■»*+* • * . - ' ifUJi. rtii ' . .. 


j* - j\>r ;|p Shipment in quaa- 

V- Ji.o§r ' ‘ ^ 

V JX* ffc-OJ.f. ■■■ 



pron 
Sulphur 


Uid. pet gall. Fini' ; >£$^bbsi- 
• fcess passing.' 

t per gall, acpord&g to 

and district ; Market 

•; I)eraan4':’(ipddv.^' *•' 

. . . — POT gall, h g> . or a 

• ^.JK^tWWrtrt Grade — -J ■; V‘ '•.•.' -V'.' Jto»jjtnea». 

'Drained Cfeospte Salt* 1 £7 I0e.-^8 per ton. D emand 
■•' -' r . •, m ai n t a ined. ' 

Whu.ted.or hc.t pressed £10-£14 por^tw-V'O&t ind 
‘ "■-*■' •••.weak..,.;,. ;..^;V : '-: 


Lead Hyposulphite ’ '■ ■ . T4A*. ptiap 1 |k -•■ 7 1 " 

Lithopono V-- ^ £22 ito'pertafi'. 

Mineral ........... . .. 

‘ * . ■• ? ^ o.r. Londonv *■ *i?;/ JfrphthclenC— ; • *r- 

. ■ aooMtag ^ r"i . •' . V «w per ten.; 

Thiocarbanilide ‘.-T • 'T ^ H^h^dhJ’ jpf 

Vermilion, pale or deep , f- 8s.> 4d.— 3s, W. per lb. .:■■■■%•>:■ . *** 

Zmo Snlphidei , . . i ’ ■ ■ 'ffi- Vffi ,: ffiv per lb., acootding to'; Pyridiae— 80/140 ■'; Ifls.— lTe* per^ *all. 

►fr--.- .s? •• • • •- .•'• • VV«’ V . ’ -V - .?•*'. -V^.\ 'Mth fidr tbfclSmOSS. 

v i v . He * v ^‘ 1 la,— 13.; '■; '.; ptmaer 

.. •.:'v •■ ••y ^ ^.7 .. xlemaacid.' - . . • 

Business in dyestufla haa: improved appreciably since the 
£14. 10a. per tqn m Demand 7™** very Arm* ^ ' , 

;raifi^e.: ■' ■• •• '-^r -"4.^ , fclie ^oHowing lkt of Intewnediatea delivered prices 

£22 pertpfiv ' ! : V ^ &twpt where dttierwiaa stated. 

9d. per gall. 32MSv. ; ‘ 95 % ” ls * ^ I b v 

£7 5a.— £9 per ton, aocordlng to a^w • , " lb. 100% baais d/d. 

grade and locality. Marketquiefc SWjW - *r *? 3d- jfw lh, W% baa!? d/d. 

«'f5? ®»}“yH°..toch. . . ^ l8.6d. per lb.* Better demand. 


... ,,qua?i*^-,. j);r; . ; 

wooi oi Stitt ATi«S pRioBucrs ; 

All aootatea ooinmaild a'goca tra|« &nd there anpeare a 
more healthy proapept in the bhardoai market, 

Acetate of Lime— iJ: 


ton. Nominal; 
Mote stable 
with better 


Brown 
Grey 

Liquor . . 
Charcoal .. ,. . 

Iron Liquor * 

Bed Liquor > 
Wood Creosote ’ * 
Wood Naphtha— 
Misoible 


Is. 7d. per gall. 32° Tw. 
la 2dv> w. : „ 24° Tw. 


iOd.^-ls. per gall. U/l^ Tw. ’ 
2a> 7d. per gall, Dnrefinod. ; 


a '.t a7Y ^7,.^“- > * ♦ • oa, per iu** Better demand. 

“* “• -w. 


PuU 


Solvent 
Wood Tar 


5s. 6d. per gall. 60% 70.P, 
market. <*.- ’ T : : 1 

r 08 . 6d. por gall. 40 %~ O.P. Dull 
market. ■ ' v T -• 

. £Sk— £ 6 per ton according to grade. 
Demand not very brisk. Ample - 
:, Vr r supplies. 

Brown Sugar of Le^d. , . £42 per ton; Demand more active. 

TAR PRODUCTS 

Acid Carbolic — 



;'4 


- Oil 

Aniline Salts . 

Antimony Pent^hToride 
Benzidin e Base , ♦ 

Broayl Chloride 86% ! 

p-Chlorphenol . . v . , 
p-Chioraniline v ;Y. : 4 , 
o-Cresol 29/31 d C. 
w-Cresol 98/l0p% 


Ciystals 

Crude 60’s .. 

Acid Cresylic, 97/90 
Pale 95% 

Dark .. «.Y 

."." ' • b us ine ss . 

Anthracene Pa^te 40% ., 4d, j^ Wt per cwt 
{nrice. No buainoss. 


p^Oresol 32/34° O. 


8^d. per lb. Some business paap- . 

ing at lower prices. : .• g ‘ DiohloraniHne . Y 

2a .- — 2s, 3d. per gall. Little busi* Dichlor ahilinq g ^ 0 id 
ness passing. Market weaker in p-Diohjorbeniol 
sympathy with crystals. > " Diethylaniline ' 

Is. lid. — 2s, 2d per gall. Steady \ ’* retumaniA. 

■y £~ h f- p. feSSS: i :: 

a,»t'uip,'pa s« 7 

C. la. 2d. per lb. naked at works. 


Is# p» lb. d/d. ‘ 

8|d. peal lb. naked at works. 

9d. per lb. naked at works* 

Is. per lb. d/d. 

4s. 6d. per lb. 100% bauds d/d. *• 
la 3d. per lbb 
4s. 3d. per lb. d/d, 

Sb. per lb„ 100% basis. 

5Jd. — 6d. per lb. Demand quiet. 
2f- ld,< — 2s. 3d. per lb. Market 
qiiiet. 

2s. Id.— 2s. 3d. per lb^' Market 

; . quiet,. y/' 

2a, 2d. per lb. 

2s. 6d. per lb. 100% baais.> r 
£75 per ton. y C. 

5s. per lb, d/d., package# extra, 
returnable 


Nominal 


Anthracene Oil- 
Strained 
Unstrained 
Benzole— y 
Crude 65’s >. 


standard Motor , ’ 
Cure .y. .Vi --Y, 


. i Od^TOd, per gall. Very quiet. ■ 
. . 6d.r*-9d. per gall. • ' 

10Jd.^ls. per gall, ex works in 

tank wagons. 

. . Is. 4^d.*— Is, 6d. per gall, ex works 

in tank wagons. , 

•;V> lOdi- 'per. • j gall, ex 


^phenylamine 
^Jonochiorbenzoi 
, ^-NaphthOl • . . 

p^traniline l . 
Nitrob^name ,, 
o-Nitroohlorbonzol 
Nitronapbthalene 
P* 


'V 


3s, 3<iL per lb. d /d. 

£63 per ton. 

Is. id. per lb. d/d. 
is. 5d. per lb. d/d. ‘ ! yY:r. v ' : ; 

4s. per lb. d/d. •- C*\ •*; '• 

5s. 3d. per lb. d/d. 

2s. 5d. per lb. d/d. 

5Jd. 4>Jd. per lb. naked at works, 
. . 2s. per lb, 100% basis d/d, 

. \ : nidr perib, dyu. * y; 

m % basis d/d. , 

J A'to- nn tfiMitk "I fU\OZ t^_ 



4|b. 6d- pe* lb. d/d.; 

10s. 6d. per lb. 100% basis d/d. 
3a. pet lb. 100% basis d/d, 

2s. 7d. per lb. 100% basis d/d. 

■ 7d.— -8d. per lb, 

3s. 10d.— 4s. 5d. per lb. d/d. 

4s. 6d. per lb. d/d. 
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m-Phenylene Diamine 
p-Phenylene Diamine 
R. Salt 

Sodium Naphthionate 
o-Toluidine . . 
p-Toluidine 
m-Toluylene Diamine 

PHARMACEUTICAL AND PHOTOGRAPHIC 
CHEMICALS 

The market is stagnant as buyers are holding oft in view 
of the great uncertainty as to the future of pharmaceutical 
chemicals. 

£(50 per ton. • 

3s. 0d.— -3s. 9d. per lb. Steady 
demand. ' - 

Commercial acid dearer at 2«. 9d. 
per lb. B.P. quality remains 
unobtainable. 

Cryst. £54 per ton, Powder £58 
per ton, Carriage paid any 
station in Great Britain. 

18s.— -20s. per lb. 

Is. 5|d. per lb„ less 5% for ton 
lots. Demand fair. 

3s. per lb. for pure orystel. 

More inquiry. 

6s. per lb., for 28 lb. lots. 

2s. 4d.~~ 2s. 6d. per lb. Market 
dull. 

3s. 3d. per lb. for B.P. quality. 
Is. l|d. per lb, less 5%. Fair 
demand. 

9s. per lb. d/d. 

3s. per lb. , No inquiry, 

14s. per lb. Demand negligible/ 

8$, 9d. per lb. Muoh cheaper. 


CHEMISTRY AND INDUSTRY 




Fete. 8, H&24 


Magnesium Oxide- 
Light Commeroial 
Heavy Commercial 
Heavy Pure . . 

Menthol — ", , 

A.B.R, recryet. 
Synthetic M 


Acid, Acetic 80% B.P. 
Acid, Acetyl Salicylic 

Aoid, Benzoic 


Acid, Boric B.P. 

Aoid, Camphoric . . 
Acid, Citric 

Aold, Gallic 

Acid, Pyrogallic, Cryst 
Acid, Salicylic 

Acid, Tannic 
Acid, Tartaric 

Amidol . . 

Acetanilide 
Amidopyrin 
Ammon. Benzoate 


Ammon. Carbonate B.P. £35 per ton 
Atropine Sulphate 

Barbitone . . 

J^enzonaphthol . . 

Bismuth Salts 

Bismuth Carbonate 
„ Citrate . . 

„ Salicylate 

Subnitrate 
Borax B.P. 


Bromides — 
Potassium 
Sodium 
Ammonium 
Calcium Lactate 


Chloral Hydrate . . 
Chloroform 
Creosote Carbonate 
Guaiacol Carbonate 

Hoxamine 

Homatropine Hydrobro- 
mide . . 

Iron. Ammon. Citrate, B.P. 

Magnesium Carbonate- 
Light Commercial 


12a. 6d. per oz. for English make. 
Market neglected. 

. 17a. per lb. 

, 6s. 6d. per lb. Supplies scarce. 

Some dealers quote more. 

. A steady market. Prices according 
to quantity : 

12s. 0d.- — 14a. 9d. per lb. 
lls. 4d.— 13s. 4d. „ 

10s, 2d.— 12s. 2d. „ 

10s. 9d.— 12s. 9d. „ 

Crystal £29, Powder £30 per ton. 
Carriage paid any station in 

Great Britain. 

Per lb. 

9 Id— lid 1 foreign market 
’ J somewhat easier. 

2s. 9d. per lb. for best English 
make. Market firmer in view 
of shrinkage of imports. 

4k. per lb. Weak. 

2s. per lb. for cwt. lots. 

6s. Gd. per lb. Little demand. 

13s. per lb. for small stocks 
available. Slightly weaker. 

3s. 9d.— 4s. per lb. for foreign 
makes. 


30s. per oz. 

Is. lid. — 2s. 3d. per lb., according 
: to quantity. 

£36 per ton net. 


Merourials" 

: v Red oxide' . /, 
Corrosive sublimate 
White precip, . 
Calomel ; v 

Methyl Acetanilide 
Methyl Salicylate 

Methyl Sulphonal 
Methylene dntamnn 
Paraformaldehyde 

Paraldehyde .. 

Phenaoetin 
Phenazone 
Phenolphthalein . . 

Potass. Bitartrate — 
997100% (Cream of 
Tartar) ., 

Pbtass. Citrate . . 

Potass. Ferrieyanide 
Potass, Iodide . . 

Potass. Metabisulphite 
Potass. Permanganate 

Quinine Sulphate 

Resorcin , . ' . , 

Salol 


> £72- ips. per ion, less y K ' 

[ £27 per ton, less 2fr%^-- ^ ,y;> 
. Is, 6d.— 2s. Sd, per lb* aoeordin* 
to quantity. Steadypaarket. • 

. '56s. .per Ik v l K"- \\ ,, 

i 1 26s-—3(^. 

3ESrioos ro<fUoed. 

. 4& 0d.~*4s. .jM, 

3s'.— l&J 

4s.; ld.--4k 2d .':'-,' k 
S s. 5d.— s». 64, • '-/ 

, . 20b. . per lb. •>: h , ^ ■; 

■, 2s. Ud. , pior- • 

.. '"Slightly; '• • !)/. '* 

• 21k pqr ijjhi; 

7s. 6d. per lb. ^ In good demand. 
3s, 6d. per lb.^without muoh 
inquiry.- ./ V- * // 

Is, 7d. perlb. ., V < 

7s. Sd. per lb " Orders failing ofl. 
8s. per lb. 

8s. per lb. Price shaded fox 
quantity. Ample supplies. 


r 


Silver proteinate 
Sod- Benzoate, B.P. 

Sod. Citrate, B.P.C., 1923 Is. 9d, 

quantity 

Sod. Hyposulphite — 

Photographic . . 


88s. — 90si per owt„ leas 
Demand improving. - 

Is. 8d. — 2s. per lb. 

3s. per lb. 

16s. 8d.— 17Si. 6d. per lb., aooOji- 
ing to quantity. Demand cm- 
tinues. • 

7$d. lb., 1-cwt. kegs included. 

9d. per lb. for B.P. crystal Enghfo 
make. In good demand. 

2s. 3d. — 2s. 4d. per oz., in 100 o fi . 
tins. Steady market. 

6s. 3d. per lb. . 

3s. 9d.— 4». per lb, Slightly\ 

lirmor. : 

9s. 6d. per lb. 

3s. 3d. pr*.lb.' v 

per lb., according to 


: 


£ 1 4 — £15 per tobr According^ to 
quantity, d/d. eonsignee's sta- 
tion in 1-Qwt. kegs. ; 

Sod. Mefcabisulphite cryst. 37s. 6d. — 60s, per cwt. nett cash, 
according to quantity. 

16s. per lb. Leas for quantity. 


8od. Nitroprusside ' . . 
Sod. Potass. Tartrate 
(Rochelle Salt) 

Sod. Salicylate . . 

Sod. Sulphide- 
Pure recryst 


87s. 0d. per owt 
Powder 2s. lOd. 
Crystal at 2s. 


Market quiet, / 
—2s. lid. per lb., 
lid. —3s. pet, lb. 


. . lOd. — Is. 2d. per lb., according to 
quantity, * \ 

Sod. Sulphite, anhydrous £27 10s. — £28 10s. per tbn»aec.ord- 
ing to quantity, l-o^, kegs 
included. In large casks £1 per 
ton loss. t. , f / 

Sulphonal 18s. Gd. per lb. \ <K: 

Tartar Emetic . . . . Is. 4d. per lb. i 

Thymol .. .. . . 13s. 0d— ISfc M. per 

white 
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PERFUMERY CHEMICALS 


Aoetophanone .. ... 12a. 6d. per lb. 

Aubepine .. . .. ; . 18*. 6d. „ 

Amyl Acetate y. 8a. • * v 

Amyl Butyrate 7*. 3d. „ ' 

Amyl Salioylttte . . . . 3s. 8d. ' 

Anethol (M.F. 31/23° 0.) 8a. 9d> „ 

Benzyl Acetete from Ohio* 
rinerfree Benayl Alcohol 8f. 3d. ^ 

Benzyl Alcohol free from ^ ^ 

Chlorine . ; V,7 & 3cL : 

Benzaldehyde* free from 
Chlorine .. .7 3a. 3d. M 

Benzyl Ben*pate, . . . 8a. 9d. „ 

Cinnamib Aldehyde 

Natural . . lRai 8d. . Cheaper. 

Coumarin , . 21a. '*.■ 

Cifcronellol ; .19a. * * 

Citral ■ .. . . 10s. „ 

Ethyl Cinnamate .. 10s. ' , 

Ethyl Phthatete. * ;Y,3$. 0d. „ 

Eugenol . .r . . . . Ha. . ; ' ■ * ; 

Geraniol (Palmaroao) \ ; 97s. 0d. 

Geraniol , v 10e.^l7s. CdJ per lfc 

Heliotropiri© .. i . 8s. 6d. per lb. 

Iso Eugenol .. . . 16s. 0d. V 

Linalol ex Boia de Rose i . 20s. " „ ; 

Linolyl Acetate . . 20a, „ 

Methyl Anthranilate . . . 8s, 6d. t> 

Methyl Benzoate . . 0a. „ 

Musk Ambrette . . , , 52s. 6d. 

Musk Xylol .v .. 19s. ,] 

Nerolin . 4s. 

Phenyl Ethyl Acetate . . 10s. ” 

Phenyl Ethyl Alcohol . . 18s. „ 

Ithodinol ... . . 05s. „ _ 

safroi ... ' .7 10d; „ 

Terpineol . . . . ; . 2s. fid. „ 

Vanillin .. .. .. 26s. 6d. per lb. 


Oil, 


ESSENTIAL OILS 
Foreign 

. . .14g. 6d. per lb. 

*... -Mb. lid. „ 

13s. 0d* „ 

32s, fid. „ 

73a. per owt. 

9s. 4Jd. per lb. 
6fd. per dz. 
10a. per lb. 


Almond 
S.f.A. 

Anise Oil . 7 
Bergamot Oil . , 

Bourbon Geranium , Oil 
Camphor Oil • 

CanAnga Oil, Java 
Cinnamon Oil, Leaf 
Cassia Oil. 80 W% 

Cifcrohell* Oil- 
Java 85/90% .. 

Ceylon ♦ . * . * 

Clove Oil . . . 

Eucalyptus Oil 70/75% 

Lavender Oil — , v >: 

French 38/40% Esters 2te. O& per lb. 


„• 

3s. 9d. „ 

fl».3d. „ 

2s. 4|d. per lb. 


Cheaper 


Lemon Oil 
Lemongrass Oil 
Orange Oil, Street 
Otto of Rose Oil— 
Bulgarian 
Anatolian . 
Palma RoteOiL .... 
Peppermint Oil— 7 
En glish : i ! . 

Wayne Cbunty \ - : 
Japanifegs 


3*v 

2f <1. per oz. 
12*. fid. per lb. 


84a par c*. 
26s, per" oz. 
2tfa. .p©r lb. 


Cheaper. 






70s* per lb. 

16s. fid., per lb. 

18Sjrv8d#'-pe> lb. Advanced. 


PATENT LIST 


tho«*or»SJeSiui Md tohiSTvi? th ? 2F* ?* Application, for Patanta 

I.— GENERAL ; PLANT ; MACHINERY . 
Applications 

, Backhouse and Samuelson. Apparatus for mixing pulveru- 
lent and granular materials. 11 20. Jan. 16. 

Do Laval Chadbum Co., and Johnstone. 1868. See XIX 
Duckham and others. 1413. See II. 

Gray. Dehydration process. 1497. Jon. 18. 

Hurst. Separators for Hqukls. 1727. Jan. 22. 

Tan^^ 5 Catalysts, and process of producing same. 1777. 

Pr*mu* appmfttua for filtering eter liquidfl. 

Pehraon and Pehrson. Rotary fumnccs. 1748. Jan. 22. 
Piauson’s (Parent C°.) } Ltd. (Plauson). Production of 
finely-divided materials. 1741. Jan. 22. 

Complmtb Specifications Accepted 

24,743 (1922). Toogood, and Dempster and Sons. Ro- 
genoratoriurnap.es. (209,468.) .Tan. 23. 

Jan^*23 8 Bothergill. Evaporators. (209,476.) 

7y.? 8 !i- Boaman, and Brinjes and Goodwin, Ltd. 

T l Iike mills * ( 2 <>9,857.) Jan. 30. 
# 31 k 73 u 1922) * M**to*f Lucius, u. Brttning. Apjparafciis 
for absorbing gasos or Vapours by means of charcoal. (191 ,005. ) 

llAllr JUr . . 

Jan^ *23^^*^ HolmeZd, Pulverising machines. (209,677.) 

2231(1923). Candy. Filters. (209,947.) Jan. 30. 

2932 (1923). Rial land. Separating mixed liquids of dif- 
fqront volatility. ‘(193, 030J J^. 23; 4 

4843 (1923). Akt. do Norsk© Saltverker. Treatment of 

n QR rol 8 / Or r th0 of solid substances themfrom. 

(luo,697.) Jan. 23. 

8,473 (1923), Westenholz and Nyrop. Centrifugal nS- 

c>ioooo 0 v r ©midsions; colloidal solutions, ' ©tc. 

(210,023.) Jan. 30. 

«»«* pulveruring «... 

II—FUEL i OAS ; DESTRUCTIVE DISTILLATION: 
v MINERAL OILS ; LIGHTING 

- Appucations 

devices for regew.re«4 coke 
ovens. 1193. Jan. 15. (Ger., 8.2.23.) 

' /D Co '^ c , k ,. P° mbustion of 80,u 'fWU 1308. Jan. lfl. 
(ifr,, 29,1,23.) _ 

Jan^^ 011 Lindsay. Process of oil refining.. 1870, 

^Donald. Drj-ing poata etc. 1140 and 1891. Jan. IS and 

Bidw. Watte, and Thermal Indwtrial and 
Cfeomical Reeoareh Co. « Heat-troatmont of materials for 
' d or ^rhoplsh^ them. 1413. Jmx. it. 

of mineral oib ate. 

Jan^n!^ ^° r Engines. 1172, 

[ it®- Jan. 20. 


! ht47oife7 1267. Jap. 16. 
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Stiunes-Riebeck Montan u. Oelwerkc. 1794. See III. 

Complete Specifications Accepted 

24,340 (1922). Alexander. Motor spirit lor use in inter- 
nal-combustion engines. (209,453.) Jan. 23. 

25,731 (1922). Sutcliffe. Briquetting or agglomerating 
fuel etc. (209,794.) Jan. 30. 

29,241 (1922). White. Low-temperature carbonisation. 
(192,040.) Jan. 30. 

30,919 (1922). Wood. Gas - producers. (189,707.) 
Jan. 30. 

2755 (1923.) Baskorville. Producer for gasifying bitu- 
minous and other fuels. (209,955.) Jan. 30. 

4261 (1923). Trent Process Corp. Production of coked, 
semi-coked, or fused fuel. (193,061.) Jan. 23. 

III. — TAR AND TAR PRODUCTS 
Application 

Stixmes-Riebeck Montan- u. Oelworke A.-G. Separation 
of benzol or benzine from mixture containing dilute alcohol. 
1794. Jan. 22. (Gor., 22.1.23.) 

IV.— COLOURING MATTERS AND DYES 
Applications 

Farbonfabr. vonn. F. Bayer u. Co. 1306. See XIIT. 

Farbw. vorm. Meister, Lucius, u. Briining. Manufacture 
of azo dyestuffs. 1505. Jan. 18. (Ger., 18.1.23.) 

Hooley, Thomas, and Scottish Dyes, Ltd. Manufacture 
of hydroxyanthraquinono derivatives. 2148. Jan. 26. 

Complete Specifications Accepted 

31,406 (1922). Holliday and Co., and Stokes. Azo 
colouring mutter of the pyrazolone series. (209,547.) Jan. 23. 

31,413 and 31,427 (1923). Holliday and Co., and Clayton. 
Yellow colouring matters of the pyrazolone series. (209,885 
and 209,887.) Jan. 30. % 

740 (1923). Pigmenta Gee., and Dotsinyi. Production of a 
dye for hair. (209,937.) Jan. 30. 

12,469 (1923.) Soo. Chem. Ind. Basle. Manufacture of 
dyestuffs of indigo tint. (210,006.) Jan. 30. 

24,609 (1923). Thomas, and Scottish Dyes, Ltd. Chlor- 
ination of hydroxyanthiaqumoneg. (209,694.) Jan. 23. 

30,645 (1923). Meister, Lucius, u. Briining. Chlorination 
ot benzene. (208,155.) Jan. 30. 

V.— FIBRES; TEXTILES; CELLULOSE; PAPER 
Applications 

British Burmah Pel role um Co., and Dickie. Manufacture 
of artificial waterproof board. 1280. Jan. 16. 

Chem, Fabr. Griesbeira-Elektron, and Wiss. Obtaining 
fibre from plants. 1506. Jan. 19. 

Cook and Co.* and Stott. Treatment of fibrous materials. 
1432. Jan. 18. 

Downs. Extraction of oil or grease from textile fabrics. 
1900. Jan. 24. 

Harbens, Ltd., Loon, and Sharrat. Manufacture of artificial 
silk threads etc. 2082. Jan. 25. 

Complete Specification Accepted 

22,065 (1923). Marx. Manufacture of paper, pulp, board, 
etc. (209,693.) Jan. 23, 

VI— BLEACHING ; DYEING : PRINTING ; 

FIN18HIN(^ 

Boardmau, Hunt, and Hun t aij^^Hwrpp . Apparatus for 
treating wool etc. with Jan. 19. "-’V 

Boardraah, and Hunt- . Apparatus for 

dyeing and scouring yarn etc? ;$jPpj|y Jan. 19. 

Lithgow. Dyeing-jigs is&9. Jan. 16. 

Schumacher. Dyeing cusps'* ^ 2084. Jan. 25. (Ger,, 

2.2.23.) ' - ■ 


CQMPtETE Specifications Accepted 
18,622 (1922) and 3597 (1923). British AHzaririe Co., 
Harley, Dawson, and Nichol. Discharging vat dyestuffs; 
(209,188.) Jan. 23. 

28,091 (1922) and 16,458 (1023). Johnson (Badisohe 
Anilin u. Soda Fabr.). Treatment of cellulose esters for 
dyeing. (209,849.) Jan. 30. 

32,911 (1922). Morton Sundour Fabrics, Ltd., and Thomas. 
Dyeing onimal fibres. (209,569.) Jan, 23. 

VII.— ACIDS ; ALKALIS ; SALTS ; NON- 
METALLIC ELEMENTS 
Applications 

Farbenfabr. vorm. F. Bayer u. Co. Manufacture of nitric 
acid. 1305. Jan. 18. (Ger., 26,2.23.) 

Farbw, vorm. Meister, Lucius, u. Briining. Manufacture 
of bismuth compounds. 1799. Jah. 22. (Ger., 22.1.23.) 

Haco Co. Bismuth compounds. 1294. Jan* 16- (Switz., 

20.1.23. ) 

Harper and Williams. Production of ammonia, 1991. 
Jan. 24. 

Imray (Meister, Lucius, u, Briining). Manufacture of 
arsenic and antimony compounds. 1314. Jan. 16. 

Kobolt. 1855. See XIX. 

Moral (Motal and Thermit Corp.). Titanium oxide. 1861. 
Jan. 23. 

Seth. 1189. See X. 

Sop. Nat. d’Industrie Chimlque en Belgique. Obtaining 
alkali sulphides. 1874. Jan. 23. (Fr„ 23.1.23.) 

Wefelscheid. Production of lead oxide. 1276. Jan. 16. 

Complete Specifications Accepted 
19,154 and 19,155 (1922). Weizmanfi and Blumenfeld. 
Titanium compounds. (209,480 and 209,441.) Jan. 30 and 23. 

32,134 (1022). Nicholson. Neutralising ammonium sul- 
pha!©. (209,561.) Jan. 23. 

6596 (1923). Honkel et Cie., and Weber. Treatment of 
ammonium chloride lyes in iron vessels. (196,585.) Jan. 23. 

14,929 (1923), Urfer. Manufacture of pulverised cata- 
lysts for the synthesis of ammonia. (199,025.) Jan. 30. 

32,200 (1923). Weizmann and Blumenfeld. Titanium 
compounds. (210,033.) Jan. 30. 

; VI II. — GLASS ; CERAMICS 
, 4 : Applications • 

Comp. Genera lc de Basalt®. Manufacture of basalt pro- 
ducts. 1405. Jan. 17. (Fr., 23.2.23.) 

Mond (Metal and Thermit Corp.), Refractory materials. 
1850., Jan. 23, 

Semple. He^t-insulating and firs -resisting materials. 1608. 
Jan. 21. ' ‘ • 

IX.— BUILDING materials 

•. APPLICATION r 

loco Rubber and W r aterproofing Co., Jafttes, and Nuttall. 
Manufacture of laminated materials for decorative 5 etc. 
purposes. , 1856. Jan, 23, 

Mackay. Bituminous emulsions, 1885. Jan. 23. 

Peare©, and Pearce and Co. Manufacture of a road com- 
pound. 2016. Jan. 25. 

Petelot. Manufacture of cement. \ 793. Jan, 22. (Fr,, 

31.1.23. ) " ' - '' • V ■ T ' . 

X.— METALS ; METALLURGY, INCLUDING 
-ELECTROMETALLURGY 
Applications 

Brearley, Johnson, and Ridge. Method o£ chromium, 
plating. 1823, Jan. 23. , ' v • Y :/ 

Conti. Alloy*. 20«7. Jan. 28... (»*•„; U.4.?3.) : v 

Ian*. Mnnulact>ta« M grey : v i^iI : iT«A,£r 
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Montgomery, Recovery *of ata front galvaniser’e fliix. 
1805. Jan. 20. 

Seth. Obtaining vanadium compounds, or vanadium from 
pig iron. 1189. Jan. 15. (Sweden, 9.2.23.) 

Soc. Electroquimioa de Flix. Producing an electric ate 
for molting 1 and projecting metals. 1407. Jan. 17. (Spain, 
24.1.23.), ,, 

Talbot, and Talbot-Stead Tube Oo. Steel alloys. 1974. 
Jan. 24. .■>?’ / V ' \ V 

Weiseensteih, Manufacture of beating metals, 1513. 
Jan. 18. / (Austria, 23.1.23.) ./-■ 

Complete SPBOiyroattONS Xchbsfted 

27,934(1922). Srnidt h & Co. / Agglomeration of ore 

(187,601.) Jan. 30. \ 

28,584 (1922). Soo. Anon. J. CoekeriU. Tunnel furnaces 
for metallurgical usee. (196,590.) Jan. 23. 

34,970 (1922). Constcmt and Bruzac. Production of 
steel and iron, (191,032.) Jan. 23. 

4398 (1923). Aluminum Co. of America; Aluminium 
alloys. (195,048.) Jan. 30. • , 

5141 (1923). Padmore, Padmore, and Padmore. Metallic 
alloys. (209,975.) Jan. 30. 

14,578 (1923). ■ Ashcroft. Treatment of lead-sdno sul- 
phide ores, mattes, etc. (210,011.) Jan. 30. 

15,667 (1923). Electro Metallurgical Co. Zirconium steel. 
(202,279.) Jan. 30. 

19,052 (1923). Bailey. Case-hardening wrought iron or , 
steel. (209,687.) Jan. 23. 

XX. — ELECTRO-CHEMISTRY 
Applications 

Broarley and others. 1823. See X. 

Hanson and .Moe. Electric battery compound. 1024. 
Jan. 14. 

Manhattan Electrical Supply Co. Dry cells. 1698. 
Jan. 21. (U.S., 30.7.23.) * 

Monnot. Electric storage batteries. 1293. Jan. 16. • > 

Soc. Eleetroquimica de Flbc. 1407- See X. 

Wills. Electric accumulators etc. 1125. Jan. 15. \ 

COMPLETE SPECIFICATION ACCEPTED /• V. ■ 

7114 (1923). Sohauly and Gemigon. Electric furnaces, 


(209,988.) Jan. 30. 

XII^FATS i OILS ; WAXES 

AgFMOATlON ■ ./• •/ • : y 

Kumst. Apparatus for chemically combining water with 
oil, fat, etc. 1228* Jan. 16. 


XJII,— PAINTS { 


PIGMENTS; 

RESINS 

Applications 


VARNISHES J 


Dicker (Aars). Production of white lead, \790-l. Jan. 22. ; 
Farbenfabr. vorm. F, Bayer u. Co, Manufacture of lakes. 
H306. Jan. 16. (Ger., 22.5,23.) 

Iocq Rubber Co. and others. 1859.. SetJX. 

Wefelscheid. 1076. See VII. / 

COMPLETE ^PmitCATIQNS ACCEPTED 

28,023 (1922). Schmidt. Waterproof coating - compo- 
sitions. (189,104.) Jan. 30. ■ v , 

28,243 (1922)i , ' Torrance. Milk for reducing paints, 
colours, and. pigments; (209,809.) Jam 30. v \ : ; 

3110 (1923). Kur and Wilkinson. Manufacture of sill* 
c ious ultramarine colours* (209,061.) / Jan. 30, 

30,805(1923). Alexander (Stokes). Synthetic resins. 
(209,697.); ^ 


E.IV INDIA-RUBBER ; GUTTA-PERCHA 



tuw of vulhanised rubber articles/ (200,528 and 209,773.) 
Jan, 30. .. ■ . * 

XV.— LEATHER ; BONE ; HORN ; GLUE 
Applications 

; Carmichael and Ockleston. Tanning. 2150. Jan. 26. 

Hutchings, Ltd., and Morrison. Tanning, and manufac- 
ture of tanning materials. 2158 v Jan. 26. 

; COMPLETE SPECIFICATIONS ACCEPTED 

27,092 (1922), Russell and Broomfield. Treatment of 
leather and leather waste. (209,811.) Jan. 30. 

15,370 (1923). Forselles. Production of leather. (209,674.) 
Jan. 23. 

XVIII,— FERMENTATION INDUSTRIES 
. V Applications 

Ricard* Allenet, et Cie. 1783, 1795-7, 1857. See XX. 
Urbain and others. 1824-5. See XX. 

Complete Specifications Accepted 

12,869 (1023). Poliak. Preparations for cultivating yeast. 
(197,935.) Jan. 30. 

26,014 (1923). Klein. Manufacture of alcohol and yeast. 
(205,813.) Jan. 30. 

XIX — FOODS ; WATER PURIFICATION ; 
SANITATION 
Applications. 

Bacon, Milner, and Munroo. Sterilising and preserving 
foods. 1458. Jan. 18. 

Buckley, and Cherp. Eng. and Wilton’s Patent Furnace Co. 
Dealing with waste liquors. 2074. Jan. 25. 

Channeri; Production of foods from milk. 1634. Jan. 21. 
Declercq. Water-purifying apparatus. 1020-1. Jan. 24. 
(Fr., 10.3.22.) 

De Laval Chad burn Col, and Johnstone. Separating 
foreign matter from liquid. 1868. Jan. 23. , . i . 

Graham. Flour and foodstuffs made therefrom. 1630. 

, Jan. 21. ’ r 

Kerr and O’Connell. Pasteurising cream, milk, etc. 1084. 
Jan. 14. 

Kobelt, Production of base -exchanging substanoes, 1855. 
Jan. 23x u ■ . 

RushOn (B iemens - Sc hue kertwer ke ) . Treatment of green 
fodder. 1861. Jon. 23. 

Th4s4e. Sterilising medium. 1988. Jan. 24. 

Complete Specifications Accepted 
19;) 85 (1922). Maclach lan Reduction Process Co. Treat - 
v me nt of sewage sludge. (196,239.) Jan. .20. 

7111 (1923). Molassine Co., Davis, and Whalley. Foods 
fojr animals, (209,987.) Jan. 30. ' ■- 

XX.— ORGANIC PRODUCTS ; MEDICINAL <. 
SUBSTANCES; ESSENTIAL OILS • 

Applications 

Albert. Production of organic compounds of mercury. 
1039,1043. Jan. 14. (Ger., 12.1.23.) 

Bader, and British Oelanese, Ltd. Manufacture of aliphatic 
compounds.. 1944. Jan. 24. 

Ellis (Soc. Chim, Usinee du Rh6no). Preparation of 
stable concentrated solutions of p-oxy-m-acylaminophenyl* 
arsqnilio adds. 1764. Jan. 22. 

Farbw. vorm. Meister, Lucius, u. BrOning. 1790. Sec- 
VII. •. 

Imray (Meister, Lucius, u* BrOning). 1314. See VIL 
Mulford Co. Recovery of bacterial anti-bodies, 1873. 
Jan. 23. (U.S., 1.2.23.) 

;v Rieard, >i Ofe Manyfacture of butyl alcohol. 
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itioard, Allenet, et. Cio. Dehydration, of mixtures of 

ttlcoliol and bodies not miscible with water. 1705. Jan. 22. 

<Fr., 3.2.23.) . — 

Ricard, AJIenet, ot Oio. Manufacture of absolute alcohol. 

1796, 1797, 1857. Jan. 22 and 23. (Fr., 16.2.23 and 

16.4.23 ; Bolg., 7.6.23.) 

Ricard, Allenet, et Cie. Dehydration of organic liquids * 
1708. Jan. 22. (Fr., 0.5.23.) 

Univoraity of Toronto. Preparation of anti-cliabetic 
extracts, 1038. J«n. 14. (U.S., 12.1.23.) 

Urbain and Urbain. Manufacture of high-percentage 
alcohol. 1824. Jan. 23. 

Urbain, Vcrloy, and Verloy. Process ' for dehydrating 
alcohol. 1825. Jan. 23. (Fr., 23.1.23.) 

Compuotis Specification Accepted 

20,014 (1023). Klein. See XVIII. 

XXI.-- - PHOTOGRAPHIC MATERIALS AND 
PROCESSES 
Applications 

Rates. Photographic processes. 2122. Jan. 20. 

Levy and Mason. X-ray fluorescent screens. 2080. 

Jan. 25. 

XX41I.— ANALYSIS 
Appi.ioation 

Malone. Uas-amdysis apparatus. 1422. Jan. 18. 

TRADE NOTES 

Official Trade Intelligence 

The Department of Overseas Trade (Development 
and Intelligence, 35, Old Queen Street, London, 
S.W.l) has received the following enquiries for 
British goods. British firms may obtain further 
information by applying to the Department and 
quoting the specific reference number. 

Argentina: Iron and steel (134); Australia: 
Hardware (118) ; Austria : Abrasives, grindstones, 
emery paper, carborundum (124); Canada: Steel 
(119) ; Chile : Photographic supplies (135) ; Domini - 
zan Republic : Pottery (8389/U.JL/M.C./2) ; Egypt : 
Soap and palm oil (the Inspecting Engineer, Egyptian 
and Sudan Governments, Queen Anne’s Chambers, 
London, S.W.l, M.U.H. 1924/27/8); Germany: 
Tin ingots and sheets, copper ingots (120) ; Fiume : 
8te^ (125); Italy: Asbestos yarn (21787 /F.U./ 
VI.C./2) ; New Zealand : Enamelled and aluminium 
ware (122) ; Rumania : Pharmaceutical products, 
3hemicals (129) ; Switzerland r Steel (130). 

french Company News 

The Soci<$t6 Anonyme de Commentry Fourcham- 
bault et Decazeville is installing in connexion with 
its coke ovens at Decazeville a factory for the manu- 
facture of synthetio ammonia, the necessary hydrogen 
being obtained from coke-oven gas. The Claude 
process will be utilised, tubes being used of a special 
metal made by the Imphy Steel Works. The plant 
will have a daily capacity of 5 tons, a %ure which 
could doubled eventually. It is intended to 
convert the ammonia produced intatommonium 
sulphate. The factory will probably^ gin work 
in the summer of 1924. M? 

The H&gondangd Works of the I VJon des Con- 
sommateurs de Produits M^tallurgiqqee.haa recently 
lit its fifth blast furnace. 


The 8oci6t6 Chimique des Usines 
has been manufacturing cellulose acetate silk with 
the aid of the Comptoir des Textiles Artifiofah, 
has now perfected its process for colouring and 
dyeing these artificial silks . 1 

The Italian Artificial Silk Industry 

It is announced that the Society Viscosa, of Turin, 
has decided to increase its capital from 350 to tiOO 
million lire, to enable it to enlarge its factories* Bv 
the enlargements contemjjJated, the company, which 
is the largest manufacturer of artificial silk in Italy, 
will raise its output from 14,000 to 20,000 kg. per 
day. The increase is being financed by a consortium 
of Italian banks, and a share is being taken by a 
group of French artificial -silk manufacturers. 


PUBLICATIONS RECEIVED 

Chemical Synonyms and Trade Name#, A dictionary and 
commercial handbook. By W. Gaud neb. Dp. iii-f 271. 
London: Crosby Lockwood and Son, 1924. Price 25*. 
Dyestuffs. Vol. XXIV.. No. 12. Pp . 240/264. U.S.A.: 
National Aniline and Chemical Go' Inc., with Index. 
1923. 

Publication a of Department of Overseas Trade. U.M. 
Stationery Office, 1924. Price Is. 0d. net 
Report on the Trade and Commerce of East Africa, 
By Col. \V. II. Franklin. Pp. 47. 

Report on the Economic, Finanoul and Commercial 
Conditions in the Dominican Republic. By D. 

* Wilson. Report on the Republic of Hayti. By 
J. E. M. Carvell. Pp. 56. 

ChemIscijb GKUNDBFAiKTFFK. By A. Bknratji . Translated 
by J. Bithbll, M.A. Pp. 81. London: U. G. liarrap 
and Co., 1924. Price 1*. Qd. 

Annual Report of the Director of the Bureau of 
Standards to the Secretary of Commerce for 
Fiscal Year ended June 30, 1923. Pp. 330. 
Washington: Govermnent Printing Office . 

Fats; Natural and Synthetic. By W. W. Myddleton, 
D.Sc., and T. H. Barry. Pp. xi+l&2. London: E. 
Bcnn, Ltd., 1924. Price 25*. 

Monograph on Corrosion Tests and Materials of Con- 
struction for Chemical Engineering Apparatus. 
By W. S. Calcott, J. 0. Whetzer, and H. F. 
Whittaker. Pp. vi+ 182. New York: D. Van 
Nostrand Co., 1923. Price $3.00. 

Vanadium Ores. By Members of the Scientific ani 
Technical Staff of the Imperial Institute. Pp . 
ivVTl. London: ,J . .Murray, 1924. Price 5s. 

Publications of the Imperial Mineral Resources 
Bureau. The Mineral Industry of the British, Nmpvrt 
and Foreign Countries. Statistics, 1919-21. M.M. 
Stationery Office, 1924: — >' ; 

Barium Minerals. Pp. iv+17. Price la. 3d* 
Gy>sum. Pp. iv+24. Price Is r Qd. 

Tungsten. Pp. ?v+15. Price la. ■ 

Red Discolouration (so-called “PINK ,, OR “Pink 
on Dried Salted Fish. By V* C. Cloark, 
M.D, Department of Scientific and'/Tiduttrigl Re- 
search. Food Investigation Board. Special • Report 
No, If. Pp. 20. H.M. Stationery 
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T HE interesting contribution we Have received 
'from Professor 6. T. Morgan requires some 
i -K 1 “, entl0n ' He is well acquainted not 
only with the theory and chemistry of dyes, but 
also with the progress whioh has been made in the 
production of them in this country. He has exact 
knowledge on many of those points where we and* 
the general public must rely on popular rumour 

or that long experience which doth attain to some- 
thing like prophetic strain. It we carry our recol- 
lections back a few years and consider our dyestuffs 
industry, taking a broad look and ignoring the details, 
we have sufficient to enable us to Understand the 
present situation and its meaning! Before the war 
two or three important firms and a few smaller 
on«i made dyestuffs ; they had sufficient capital, 
sufficient chemistry and sufficient organisation to 
supply a small range of dyes to a few consumers, 
this was m some ways a considerable achievement* 
having regard to the complexity of the manufacture 
and to the excellence and power of the organisations 
manufacturing dyestuffs in Germany. The war 
came and we saw “a noble and puissant Nation 
rousing herself like a strong man after sleep and 
shaking her invincible locks.” A great effort was 
made by the manufacturers of intermediates and 
oi dyestuffs in this country. In spite of every diffi- 
culty an immense step forward was.taken, and though 
we may now be critical of some of the decisions 
and policies, we cannot fail to pay a just tribute 
to the zeal, patriotism, energy and courage, which 
the manufacturers showed in this crisis. They built 
up an important and flourishing industry ; never- 
theiess not an industry which m its present state 
can successfully compete on equal terms with the 
German industry, which, in science and in business, 
in organisation and in capital, is one of the most 
i emarkable developments of modem times. 

* * * 


The largest, and in some ways therefore the most 
vulnerable, of the British manufacturers has recently 
sought some measure of safety. It is wise to agree 
with thine adversary while he is in the way with 
you, and the British Dyestuffs Corporation has 
apparently acted on this sage axiom. The German 
nanufacturers have been equally willing and were 
e y and the Dyestuffs Corporation the only people 
onoemed it would be easy to do what has perhaps 
iready been done and enter into contracts which 
^n 4 i SeoU mi t “' E*?®*^* useful future to both 
rtle8 ' position here is complicated by 


the existence of some other manufacturers and some 
merchants not so powerful and well organised as 
to be able to put up a fight against the Dyestuffs 
^Corporation and the German firms, but yet too 
important to ignore. It is not impossible, though 
it to difficult, to frame modifications which null 
enabte them to continue their existence, but they 
would live rather on sufferance and we as a nation 
are not easily persuaded to enjoy a precarious pros- 
perity so long as our foreign competitors think fit. 
Moreover, as we have many times pointed out in 
these columns, a dyestuff industry is essential to 
our fine chemical industry and a flourishing fine 
chemical mdustry is essential to our national pros- 
. I* admitted that these statements are 

true and if we also admit that our British dyestuff 
industry is not yo t so firmly established and so well 
organised that it can stand up against our German 
competitors then it seems to us that the position is 
fairly plain. The alleged agreement with the 
German dye manufacturers would be, so far as the 
ijyestuffs Corporation is concerned, a solution of 
the problem, but it is not, either from its point of 
view, or from the national point of view, the ideal 
solution. It » -a great change of mind, a great 
decline in spirit, for that puissant Nation recently 
shaking her invincible locks.” 

Sometimes we wonder how the great men of past 
days would have viewod such a situation. There 
have been sensible and cautious statesmen and men 
of business who have been content with a line of 
small resistance ; there have been others, much 
contriving, and much enduring, who, when important 
interests or national pride have been involved, have 
been strong in will to strive, to seek, to find, and 
not to yield. There have been such men in our 
chemical mdustry ; men endowed with that deter* 
mmation, which ultimately prevails over every 

^ * * * ' 


The importance attached to the possession of trade 
secrets has, one must suppose, some good justifica- 
tion, since every large manufacturing concern and 
every one-man show believe that the nature and 
quahty of their products owe much to “ some thing ” 
that them competitors do not possess. There is 
without doubt, a “ something ” in the hands of an 
experienced manufacturer that is extremely diffi- 
£> r . the n ®Ti°e to acquir?, butwheth(5r it is just 
bap* 'speoial skill of an 
v or a real novel proems 
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IS not easy for an outsider to determine. One thing 
is very Bure— a scientific insider puts no faith m 
trade secrets, though he may make much of them 
for a variety of reasons ■which redound to his local 
credit. 

Many large manufacturing firms in the past, 
though it is to be hoped the practice is dying out, 
used to put a penalty clause in the contracts of their 
employees who were likely to become wise in the 
processes of the factory, and to demand a guarantee 
doposit, running into hundreds of pounds, as a security 
against the persons with newly-acquired knowledge 
passing over to competitors. Such a practice is 
altogether loathsome, and at once puts a price upon 
the individual's head, whilst it kills the natural 
inborn tendency of a decent man to play the game. 
Some of the old contracts are quaint to consider 
to-day, for quite often the penalty clause prohibited 
a man, dismissed from the concern or leaving of his 
own accord, from joining another firm making the 
same type of article, and, occasionally, handling 
the same raw materials. This was merely silly, and 
would have been recognised as such even by the 
“ Hass," if the man found himself unable to support 
himself owing to a restriction of this nature. 

The lot of a chemist in any manufacturing firm is 
seldom a happy one, and many of the more ignorant 
directors look upon him primarily as a luxury, some- 
times as an unpleasant necessity, more often as a 
“ nosey-parker,” and invariably as an unreliable 
member of the firm from whom trade secrete should 
be kept. Herein lies the folly of the ignorant, for 
the chemist will be quick to find the hidden secret, 
and to realise more often than not that it was not 


THE MANUFACTURE 'OF POTASH AND 
OTHER SALTS FROM LEUCITE * 

By PROF. 1 . W. HINCHLEY, A.R.3.M., Wh.Sc., 
M.I.Chem.E., F.I.C. 

It is a disquieting fact that the whole of the world's 
supply of potash is still obtained from practically one 
district (95 per cent, comes from Stassfurt, Germany, 
and 5 per cent, from Alsace), This is a matter of 
concern, not only to the British Government?, hut 
to the United States, Italian and other governments, 
and in these countries diligent outlook is kept with a 
view to obtaining equally cheap supplies from other 
sources, ■ ■ . , ^ •• 

The most hopeful source for supplies would, appear 
to be the igneous rocks* which contain, on ah average, 
3 per cent., while some contain as much as 10 per cent, 
of potash. It is obvious that these igneous rocks 
may present some chemical difficulty in attack, as 
compared with the soluble salts of Stassfurt (sylvine, 
canmllite, etc.). In the case of these soluble salts 
of Stassfurt, a complicated ahd somewhat costly 
process of crystallisation has to be carried out to 
obtain pure products, but for agricultural purposes a 
crude product is usually satisfactory. If, however, 
pure minerals may be obtained from igneous rocks 
which are readily treated by chemical methods, it 
may be possible by these means to compete with the 
soluble salts of Stassfurt. 

Of those minerals which occur in igneous rocks 
leucite is the most attractive. It is a comparatively 
rare mineral, except along the line of the Italian 
volcanoes. 


worth the seeking. 

Is there such a thing as a trade secret that can exist 
in the possession of one firm alone for any length of 
time ? Is there any trade secret that cannot be 
learnt from without by sufficient application ? 
Does the possession of a trade secret, or supposed 
secret, bring out the good in competition or increase 
the pride in the production of a good article ? 

Human nature is peculiarly astute, but it loves a 
secrot both in the finding and in the telling. A 
secret will cause some men with the craving for 
knowledge many sleepless nights till it has been 
found, and will probably cost the lazier man, who 
prefers to buy it, a pretty penny when it is duly 
imparted. But the secret will be bound to circulate 
sooner or later, and each manufacturer, as he acquires 
it, will keep it jealously from his competitors, under 
the impression that ho is, at the worst, one of a select 
few . It is certainly to bo doubted whether any secret 
can withstand for ever a thoroughly scientific attack 
based on the number of permutations and combina- 
tions to be squeozed out of a vari§toj*i. ingredients 
and processes. 

Mass production does, almosj^^^piably, kill 
trade secrete, and the spirit of let live ’* 

will, let us hope, reduce the infiatioi^|£e importance 
too often attached through ignoiiye to the secret 
that is no secret. But if the pOtjn^sion of even an 
imagined ’secret gives added prill to the manu- 
facturer in maintaining the quality of his product— 
*TLet the play proceed." 


It has some historical interest from the fact that 
Klaproth discovered potash in 1796, through examin- 
ing it. The millstones of Rome have been made from 
leucitic lava for over 2000 years. 

The use of leucite as a raw material for the manu- 
facture of potash salts would bring another country 
into the potash market, and certainly relieve the 
world’s situation with regard to potash, and possibly 
lead to the utilisation of similar or other minerals 
occurring in igneous rocks in other countries. Leucite 
(K 2 0,Al a 0j,,4Si0 2 ) in a state of purity contains 
21*5 per cent, of K^O, 23*5 per cent, of AlgOg, and 
55 per cent, of Si0 2 . As a rule the natural mineral 
contains less potash, on account of the presence of 
magnesium and sodium, but this replacement of 
potash and other elements varies among the different 
volcanoes, and in some places, practically pure leu- 
cite occurs in extraordinarily large quantities. 

Orthoclase is another mineral occurring in igneous 
rocks, which offers possibilities for the extraction of 
potash. It occurs in smaller proportion than leucite 
in the lavas of the Italian volcanoes, and, unfortun- 
ately, is usually associated with albite (soda felspar), 
so that whilst pure orthoclase contains 16*9 per cant. 
KgO, 18*4 per cent. Alg0 8 , 64-7 per cent. Si0 8 , that 
occurring in the Italian lavas contains only 7*1 per 
cent, of potash. 
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>h of a section of the rock is shown in 
» , The regular trapezoidal form of the 

1S c!e ^|y ®hown. Examined under polarised 
light the crystals axe found to be under stress ; when 
heated to 500 C., however, this stress disappears and 
the simple crystalline form is revealed. Inclusions of 
gangiie aro very common in the leucites of many of 
the lavas, but this is not common in those of 
Rocca Monfina. 

A view of one of the workings is shown in Fig. 2 
from which the simplicity of the mining wilf be 

It will be obvious that unless the leucite can be 
separated from the gangue, the proposition of the 
manufacture of potash salts at a reasonable cost 
may be practically impossible. It has been found, 
however, that the small content of iron in the gangue 
is sufficient to permit of perfect electro-magnetio 
separation of the two materials. 

The leucite occurs in the rock in crystals, varying 
from 3m. in diameter to microscopic dimensions* 
but after crushing the rock and sifting to obtain 
S^nular material, a very Bimple machine, 
which has been devised by Baron Blanc, brings about 
at a very rapid rate, the complete separation of the 
leucite crystals from the gangue. 

The mill in which the crushing, sifting and electro- 
magnetio separation takes place, is shown in Figs, 
ir * tl j , rock crushed in jaw-breakers and 

- XM* ui omer ^ s ?P arate * nt ° granular material and 

volcanic regions contain in many cases considerable a * tkeu treated m “ belt ” electro- 
quantities of these elements. ucrauie mapietic separators. 

The author has examined the leucitic rock obtained obemicaI treatment it is desirable, for reasons 

m the llocca Monflna district, at places about half-a- a PP e ?r la ter, to use material whose grains 

mile apart, and has found that the composition of the ftbout one ‘ SI *toenth of an inch in diameter. 

fln ° P°Y der P roduced d «™8 ^0 process of 

xne Kocca Monfina volcano lies about thirty miles cnis hmg may be used as a potash manure 
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Fontanaradinn, Rocca Monfina, Italy. 

Section of Leucitic Lava x 12 
Fig. 1 

] mres t leucite, the leucite being practically free from 
magnesium and sodium. The leucites of other 
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Treatment 


Taw,* Vt 

Weight 

com 


;ht Percentage of 
untreated 
w Corn Straw 


]. Untreated .. *. 8*19 16-70 .. 100 100 

2.J Leucite — 6 cwt. per acre 11*23 19*99 . , 137 119 

Sulphate of potash con- 
taining potash equal to 

ficwt. per acre of leucite 11*00 18*65 .. 134 111 

The chemical properties of leucite are extremely 
interesting, and there is little doubt that as ft 
becomes better known it will be used for many 


; treated With acids the amount of g^tinbiis silica 
formed is small, but stffl sufficient -to seriously 
interfere with economic manufacture* dBaron Blanc; 
y ; however, found that if the acid liquid be continually 
circulated through, the granular leucite a solution 
"was obtained in which no gelatinous silica occurred* 
The gelatinous silica which must be formed through 
the presence of small quantities of powdered leucite 
is removed, from the solution: '-.tgrV'.tfce ■ o» 
adsorbing action of the ^ j^nulhr^ ^^ material. Atthe 
. end of the -process of solution hi dcid the crystals 
of leuoite appear as Ii^tl0:kkc4otoh orystile of silicap 



One of the Quarries 
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purposes and in many processes in which it is at 
present unknown. The potash present is readily, 
replaceable by many other elements. It is related 
to the zeolites, but contains no water. Its applica- 
tion to water softening and similar purposes is 
obvious. » 

The behaviour of natural silicates with acids 
varies enormously. In some ca#^ the attack is 
nil, and in many cases in which^j^ack takes place 
gelatinous silica is .formed, separation of 

the liquids from the solid^^ppte^ extremely* 
difficult, and may make of 1 treatment 

excessive and impossible. OnJapating "powdered 
leucite with acids, solution tahe&place ^th evolution 
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of heat and gelatinous silica BTiormed in sufficient 
quantity to make the proces^ difficult on a com- 
mercial scale. If, however, granular leucite jg ’ 


The granular material obtained by the electro- 
magnetic separation of the crushed rock contains ; — 

. . . . . , 18^*20 per cent. 

ALO r v .. .. ,. 22-24 „ 

si <V . 53 „ 

On examination of the crystals of leucite separated, 
there will be found inclusions of gangue, so that 
manv of the grains consist partly of leucite and 
partly of gangue. On this account the separated 
material usually contains from 2 or 3 per cent, 
of gangue. 

On treatment of the separated material with 
acid, a certain amount of iron enters into the solu- 
tion, but the amount of iron is not sufficient to 
interfere with the chemical processes, or to affect 
seriously the purity of* the chemical" isubstaftcesi 
produced by very simple fioq&s&m; 


'/...'M. • .y : ?y ; , .......... - 

-••'• MAirtnfAOtaB» v-. raised ' to »1bi^ 95^ 0. . alum 

Perhaps ■ thq siim&rtfc indnstHat.prooefti hs that of* to the amount of I^tfeoite; attaoked, 

kd-*. motlllfftnfnvui - /vl - - 1 ---*■' .lit i m< 1> i _X_J» 1 > - * '*,■ • ' 
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the manufacture <n atota MMt si^te:<rfjteidtt from CTyataUfaefi out, ahd is separated and washed in a 
this material. Potash and wIupjim T axe present in centrifuge, by whidh a very pure alum is obtained, 
the correct proportions for Idmb^atam by the this crystallising process the liquor should 

action of sulphuric acid on thw material iteeording be : agitated so that the crystals are produced hi 
to the equation:-^-* v<5>.. .v „ « h' ->?.>?■■' ; v< v „ , . micro-crystalline for*A; aa> result the whole dl the 
K a 0,AL0 s , 4Si(h4r4HSsO A +aOHlO^ '•« •’ - V ^9 n remains ip the mother liquor, and the crystals 
■> • • \ : ' Vi41Ld4.4Sia:' m the foi% knowA as fine crystals. 

a .Wi Jja;^ the; alute present in the 

A plept. treating tens of leUcite'^pe?. .day by this . solution is Crystal l v i out on, each operation. ,. 
process is m operation at K^rre Benite* near Lyons, ; rThe mother Jiquors are used for a further treat- 
France. It yields A tons of alum p^r day. ; ment of the mineral, but as a rule the iron present 
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Granular leucite is treated with circulating dilute is removed by simple chemical treatment, either in 
sulphuric acid which is continually enriched as neutral solution by precipitation with a small amount 
combination takes place. The heat of solution of of ammonia, so that a small precipitate of alu- 
the acid in the water and that due to the forma* minium hydrate with ferric hydrate is formed ; or, 
tion of alum raises the temperature of the liquor in acid solution, by adding a small amount of 
and tho action becomes vigorous. By the circulation milk of lime or baryta to serve the same purpose, 
of the liquor through the granular mass, any colloidal Agitation should be continued during this pre- 
silica produced at tho beginning is absorbed by the cipitation. On account of the large amount of 
silica formed, and U solution is obtained which is water removed as water of crystallisation, the 
free from silica but conteins a little iron* mother liquors, after being freed from iron, are 

It is well known that iron is a serious impurity diluted and. again acidified and used for the treat- 
m alum, and therefore it is essential that this iron ment of a new batch, 

should be completely removed from the final pro- The residual silica after washing with water, is 
duct. The gangue is almost unattacked by aoid removed from the dissolving apparatus, and on 
oven when hot, so long as it has not been reduced drying becomes reduced to an impalpable powder, 
1o powder. Ip actual practice saturated mother and by a simple air separation gives a very pure 
bquors are used for the- solution pf leucite, and * t Vlt *This sbica i$ remarkable in that it may 

when the pro&^ i&e temperature formation of important silicon 
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compounds. As obtained in a dry state it usually 
contains about 18 per cent, o! water, corresponding 
to 4Si(\,3H 2 0. On drying in a vacuum desiccator at 
the ordinary temperature this is reduoed to 4Si0 1 ,H 2 0 ; 
on being exposed to moist air, it again takes up 
water. Its properties correspond therefore with 
those of ordinary precipitated silica. " 

Manufacture of Silicate op Soda, etc. 

On adding this silica to solutions of caustic soda 
or potash, even when very diluted, solutions of corres- 
ponding silicates are almost immediately obtained. 
The reaction takes place according to the equation : — 

2NaOH-f nSi0 2 =Na 2 0, nSiOi+H g O 

Such silicates of soda and potash, when the air- 
separated silica has been employed, are extremely 
pure and may be obtained of practically any com- 
position. Commercial silicates may be made by 
using the wet residue from the manufacture of alum. 
The gangue is not attacked by caustic soda or caustic 
potash, and is separated from the silicate solutions 
formed by settling. 

The importance of this process of making silicates 
will appear when one compares it with the usual 
method of manufacture. It avoids the fusion of 
silica with the solid alkali and the subsequent treat- 
ment in an autoclave of the solid silicate obtained. 
The composition of commercial silicate of soda is 
(40° B6) 

SiO, 26-1 percent. 

NaOH . . .... 9-8 „ 

Water 541 

The residual silica from Rocca Monfina leucite 
usually contains 5 per cent, of gangue and 40 per 
cent, of water. It is therefore a simple matter to 
calculate the amount of caustic soda solution of 
given composition to add in order that commercial 
silicato of soda (40° Be) may be obtained. 

The reaction is spontaneous and rapid ; the 

caustic soda solution is placed in an ordinary vessel 
provided with an agitator, and the silica residue 
is gradually added. The reaction is exothermic, 
so that there is a rise in temperature. The 
operation may be aoceleratcd in the beginning by 
warming the caustic soda solution. In practice, 
the silica is usually added slightly in excess, and while 
the liquor is hot it is rapidly pumped through a 
filter press, from which the silicate of soda of 40°B<$, 
issues, pure, colourless and transparent. The pro- 
portions used in practice amount to 474 kg. of 
silica and 549 kg. of soda of 29° Be to obtain one ton 
of 40° B6 silicate of soda. The cost of production 
bv this process in France with sulphuric acid at 
22 centimes per kg. is 31 centimes per kg. for 
alum and 18 centimes per kg. for sodium silicate, 
or in round figures, with acid at £3 per ton, the cost 
of production of alum is £4 4s. per ton and of sodium 
silicate .$2 19s. per; ton. 

The production of alum and silica of soda at 
Pierre Benite, corresponds to an 80 per cent, 
yield. 


Hydrochloric Acid Treatment of Lotcutb 

The ■ treatment of leucite with hydrochloric aoki 
presents greater chendoal-engineeiiiig difjiculiies 
than the treatment with sulphuric acid, on account 
of the volatility of hydrofluoric acid, and also of 
its greater corrosive action. The material is treated 
in a similar manner, as in the former case, but the 
plant must be completely closed. With a vent con- 
nected to a suitable scrubbing tower, for the removal > 
of hydroohlorio acid fumes. This scrubbing tower 
may be packed with leucite with advantage, the 
water .which trickles down it being used in due course 
to dilute the mother liquor Obtained in the operation. 
Mother liquor in suitable quantity, (usually from 
2 to 2J cubic metres of liquor per ton of leucite 
treated), is continually circulated through a bed 
of granular leucite, and gradual!^ acidified, as 
solution takes place. The circulation of the liquor 
is brought about by a centrifugal or other pump, 
and the liquor meets at one point in the plant hydro- 
chloric acid gas, so that as attack takes place further 
acid is provided. For a reason which will be realised 
presently, strong acid solutions may reduce the rate 
of solution. In the course of 2 to 4 hours the whole 
of the potash and alumina has gone into solution 
and the temperature has risen to a little above 90° C. 
The amount of heat generated by the process is so 
great that the plant must be arranged to dissipate 
a proportion of it or the temperature may rise too 
high. 

Since the solubility in the cold of aluminium 
chloride is much greater than that of potassium 
chloride (400% A1^C1 6 32% KC1); and since the 
solubility of potassium chloride is nearly twice as 
great at 90° C. as at 15° C., if suitable quantities 
are chosen, the whole of the potassium chloride 
dissolved in the reaction may be crystallised out, 
by cooling the resultant liquor obtained. In practice 
the amount of solution used is such that it is saturated 
with potassium chloride at a temperature not higher 
than 70° C. After discharge from the dissolver, the 
liquor is passed into a cooling apparatus, in which 
the potassium chloride crystallises out. Evaporating 
coolers are very convenient for this purpose, since 
the crystals form on the surface of the liquor, and the 
operation need only take a very few hours. About 
one third of the potassium chioride present in the 
liquor is crystallised out in cooling. 

The magma of potassium chloride crystals and 
concentrated solution of aluminium chloride are run 
into a centrifUge, in the basket of which the potassium 
chloride is retained, and is washed with a small 
quantity of water, or potassium chloride solution, 
by which white crystals of 98/99% purity are 
obtained. 

The aluminium chloride solution is now treated in 
a closed vessel with hydrochlorio acid gas, when 
crystals of hydrated aluminium chloride are precipi- 
tated ; the rise of temperature which takes place 
during this operation through absorption of hydro- 
chloric acid is useful as it prevents any risk of further 
crystallisation of potassium chloride. At this point, 
water may be added to the liquor with advantage, 
to restore to the liquid some x>f that removed by the 



cryai«lji^twn al the ' 1 fth um hin m r eftjoride. .-Ty 
c °noentteted station of hydroqhlorio ^ u ftcid and 
mother liquor thus obtained is truuferred to the 
dwsolver, whilst the precipitated hydrated aluminium 
chloride is transferred to a pordds brick filter, washed 
with water, and drained, '1 

By this method of PPeration, practihdly the while 
of -the ^tas^^ ,«aftd alugufiijasi present in tiie 
leucite is ohtamedinthe form ofpotassium chloride 
and hydrated aluminium 4loridl: 
one which nepds opreful attention to. detail? it is 
obvious that the liquor at the end of the dissolving 
stage will be actd. and that there may be riafco? 
precipitation of aluminium ohlowde on this account, 
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<tea !^ b ® ^ised that «u» constitutes 
,.a «mple oyofe of operations, by which the same 
mother liquors are returned to the cyole continually, 
may be concentrated in these 

chloride accumulates this way, and tends to 
•J *W*too* the salts obtained, although simple washing 
; easily removes it. 1 8 

The author examined the results of a series of ten 
cooperations earned out on a small scale, and it" an- 
pearea that the colour of the solution due to ferno 
cMqnde - tvas practioally the same in each case, a 
point being reached in the second or third operation 
by which the amount of iron eliminated with the 



Worki, with Bocc* Monfina in the distance 
FlO. 4 


but practical experience has shown that some time 
! s squired after the end of the attack on the leucite, 
before the passage of the hydrochloric acid gas can 
pive that degree of concentration which is necessary 
o' the precipitation of hydrated aluminium chloride. 
J he mother liquor rejected from the laBt operation 
'V obviously be nearly saturated with potassium 
'Monde, and it is obvious that if it is used for the 
‘it tack on a fresh supply of leucite, the whole of the 
potassium m the mineral treated may be crystallised 
; ,11 | ]) y cpobng the liquid. It is found that the 
Mume of hquor needed for each operation is such 
will contain about three times the amount of 
potassium chloride corresponding to that in the 
'Marge of mineral. , 


chlorides of potassium and aluminium, is equal to 
that entering the solution with each new attack, 
lius state of impurity of the solution gives no cause 
tor trouble. Although the iron may be readily 
removed m practice, it is found that there is no 
necessity for this, provided that the crystallisation 
°; ; • * wo salts tftkes pl&ee while the liquid is in a 
state of agitation. The crystals which will form 
under these conditions are very pure and free from 
feme chloride, except as wetted by the solution, and 
th^ ma amoun ^ washing water readily removes 

The aluminium chloride obtained, may be further 
treated, so that hydrated oxide of aluminium is 
produced apd Jbydrochloric acid driven off. This 
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process depends on tho fact that hydrated chloride 
. of aluminium when heated to about 280° C. decom- 
poses according to this reaction :— 

2A1C1 3 ,0H # O = Al^O^HaO + 0HC1 + 0H|O. 

This reaction is carried out on a practical soale in 
a tubular furnace. The inclined rotary tube may be 
made of aluminium or of iron, since neither are 
attacked by hydrochloric acid at this temperature, 
even in the presence of water vapour. The hydro- 
chloric acid thus produced serves for attaokini a fresh 
charge uHfluulto, bxit lf must be observed that it fa 
associated with an equal amount of water ; on the 
other hand also, for the purpose of ensuring that the 
aluminium hydrate is free from acid, an additional 
amount of steam may be introduced at the discharge 
end of the rotary tube. The alumina usually ; pro- 
duced contains less water than the equation indicates 
— the amount corresponds to AlaO^lJHgO. The 
hydrochloric acid thus driven off, on being admitted 
to the dissolving plant, will play its part in the 
attack of the leucite, while the water vapour will pass 
off to the scrubbing tower connected with the plant. 

Quantities of JVJatebials 


Si! 

M HC- W 

for one 
that by reaction <a) 
and- by ■*’ " " 


v : 

it ifrould appear, therefore,, 
produced, 

7'””' vr# Jib, 70 .. oajories. With regard 

to t!^ ^ total heat produced may be 

taken to be ahbut ^3,60^^ for each ton of 
leucite treatedv: It will this appear that 60(1,000 
oalories are ge#ra|ed ; by|fce attack of ; hydrochloric 
acidgas qnonetpn^ ofheat more 

than is required M bicing thd kee^ tim liquid at the 
boiling point. It is therefore necessaxy to provide 
means in the plant of dissipating heat, and to conduct 
the reaction so that a temperature of Over 90° €. is 
not obtained. »'/'•' i -,v 

The decomposition of hydrated aluminium chloride 
in the tubular furnace is an endothermic one. 

; . (d)2AICl il 6H 1 0+^^ 

^ 6HCi+6H g 0 ^ 

It will therefore be necessary to provide 2076 
calories for each kilogramme of aluminium hydrate 
(A1,0 8 j 3IL0) obtained, which is equivalent to ap- 
proximately 696,000 calories for each ton, of leucite 

aan»w.iMn a, AflA ' 1 « ' 'V 
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it is now worth while considering the relative treated, assuming a production of 330 " kg. of 
quantities of materials required for carrying out this aluminium hydrate corresponding* to^ 226 ki r. of 
process : 018*3 kg. of hydrochloric acid gas is required , A1*0 3 . In addition, there is, however, the evapora- 
to attack one ton of leucite (19 per cent. K 2 0, 22 per tion of the water associated with the HC1, which will 
cent. ALjOa), of which 4711 kg. will form aluminium absorb 10-8 calories per gramme molecule, so that 
chloride, and 147-2 kg. will form potassium chloride, about 149,000 additional calories are required for the 
ihe 47M kg. fixed by the aluminium would, of vaporisation of the 233 kg. of water corresponding 

to the ton of leucite treated ; thus a total of approx 1- 


r > ' wiuuiuuuuji wuuiu, ui 

course, be liberated if that aluminium chloride were 
transformed into aluminium hydrate. Should potas- 
sium sulphate bo required, the displacement of chlor- 
ine from the potassium chloride by well-known 
methods, would mean that 197-6 kg. of sulphuric 
aoid would be required per ton of leiicite treated ; 
the amonnt of liquor required is about 2500 kg. 
per ton of leucite. The reaction which takes place 
is the following : — 

K a O, Al 2 0 3 ,4Si0 3 -f 8HC1 =» 2KC1 -f- 2 A1C1 3 + 
4Si0 2 -f4H 2 0. 

A small amount of water is thus produced by the 
reaction, but in a well-closed plant, the loss of 
water by evaporation during the process of solution, 
is sufficiently great to necessitate the addition of 
water. The water produced by the reaction is found 
to be associated with the silica, apparently in a loose 
state of combination. 


mately 836,000 calories is required for the whole 
operation of converting the hydrated aluminium 
chloride obtained from the treatment of one toil of 
leucite into aluminium hydrate. 

Taking factory operations, handling, say, 36 tons 
of leucite per day, about 5 tons of hydrochloric acid 
would be required, to which must be added any loss 
of hydrochlorio acid which may be due to faulty 
chemical engineering. The cost of fuel for the 
treatment of this amount of material would be 
approximately 3s. per ton of leucite treated, and the 
products obtained would amount to 10 J tons of 
potassium chloride, 8 tons of alumina, and 9 tons of 
silica. This estimate supposes a 93 per cent, yield. 

I regret that I am unable to give views of the 
actual plant used to those processes, whilst the 
photographs in my possession of the small scale 

nlanf. m Wrlvink +TU a 1 
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Each molecule of aluminium chloride precipitated experimental plant in which the technical details 

neo/v.; n ln^ — 1 ul £ ^ * X , • ^1-1 ’ * 


is associated with six molecules of water, as water of 
crystallisation (A1C1 3 ,0H 2 O), so that in the treatment 
of one ton of leucite, 466 kilos, of water will be taken ; 
up in this way. The quantity of water required for 
washing the silica, is about 200 kilos, per ton of 
leucite treated, and is again used for washing the 
chloride of potassium and chloride of aluminium 
obtained. 

Heat Equatio 

In the attack of leucite, we hav&P5$>e exothermic 
reactions which serve to bring ap^keep the liquid 
at the temperature of ebullition when one works with 
considerable charges of material. The reactions axe 
as follows : — 


were elaborated are too complicated to be of any 
value. The first factory experiments were per- 
formed in an ordinary stoneware tower, fitted with 
a plunger pump for the circulation, of the liquid. 
The hydrochloric acid used was obtained by burning 
chlorine in hydrogen gas, produced from the electro- 
lytic, soda plant oi the “ Pomilio ” factory at Naples. 
The commercial possibilities of this process depend 
mainly on the cost of the hydrochloric acid antf the 
chemical engineering. In a factory where chlorine 
is a considerable b> -product a careful consideration 
of costs will show the excellent commercial possi- 
bilities of this method of treatment of leucite:. 

The Chemical - engineering problem of derigfihi^ 
pl$u6 |dsr the manufacture ojf.alhm silEai^c 
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soda presents. iib dMoulty, rifcty thfe V<^rdiWy by 1< 
materials of contraction peed i& Kandliig sucfe neb" 


products can be ado 
vision of a circular 1 


A, and a rubber hose for delivery is con- 
to leg B* The granular mass associated with 


ration, etc. 

.ese processes are due to Baron Blanc. 


Several 
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and apart frqni; the pro* washing water in the dissolver is blown by the 

miTYiirv ,fhi .matr ka aiaa^/m. mm a .Cl a 1 1 ... 


vision of a circulating pump ;thfe plant may be ejector on to a porous brick filter bed or draining 
designed in vety mail# forms without serioua efieet .. bln, from whioh it may be taken for dryiiur, air 


on its efficiency. ; In the' case, however, of* hydro- 
chloric acid, treatment, on account of the Volatility , r . „ w ___. W¥VM „ 

of the ^as and the limited numtya^of constructional other processes have been worked out, but have 

not been extensively used. The process of Dr. Hrege 
for making a phospho-potaSsio fertiliser has been 
worked to some extent. An acid process using 
nitric acid, an electric furnace process for the pro- 
duction of potassium carbonate and alumina, and 
a method of producing caustic potash call for some 
remark.. The two last are due to Felix Jourdain. 
For producing caustic potash, powdered leucite and 
slaked lime with water are placed in an autoclave 
and treated for 3 hours at a pressure of 200 lb. per 
sq. in. The volume of the mass increases three 
times, and after two operations a solution containing 
12 per cent, KOH is obtained. In a typioal run 
with a 5-litre autoclave, 500 g. of powdered leucitc, 
400 g. of hydrated lime and 3 litres of water pro- 
duced 51*6 g. of. KOH, a yield of 95 per cent. 
Chemical engineering difficulties of handling the 
material, separating and concentrating the solution, 
are present, but the process is attractive. The 


materials available, the problem is far more difficult. 
If stoneware is used, the pse in temperature: which 
occurs during the prbeess may; bring about stresses 
and failure through the serious cost m renewals and 
repairs. The removal of the silica obtained increases 
the difficulty of the problem it, the usual methods 
are employed . Since the dissolving operation, docs 
not involve a temperature higher than that of 
boiling water; materials containing rubber may be 
used, and recently a new material containing a small 
amount of rubber has been produced/ which seems to 
have all the qualities required for the construction of 
apparatus for this purpose; There is little doubt that 
soft rubber suitably prepared and supported by wood 
framing may also be used with success. In the 
plants erected on the Continent, stoneware, ebonite 
and soft rubber are used, but it would appear that 


residue in the autoclave is an excellent cement. 
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Silica Ejector. Sectional Elevation 
Fia. 5 

.soft rubber or a composition of rubber might be 
used entirely, provided that the problem of dissipa- 
tion of heat is properly attended to. Silica, cero- 
therrn and similar materials might be used for those 
parts of the apparatus where heat dissipation occurs, 
and by the use of rubber connections stresses could 
be avoided. 

The removal of the silica formed cad be readily 
accomplished by means of ejectors. This method 
avoids doors, joints and stresses, and at the same 
time the operation is more rapidly and more 

< ffieiently conducted. Compressed air or steam may 
bo used as the motive fluid, but as a rule steam 
should be preferred. The material of which they 
should be made must be hard and acid-resisting. 
For general purposes there is nothing better than a 
silica ejector, the body being protected by a rubber 

< asing. Fig. 6is a drawing dE a useful type. Soft 
rubber ’ jtagftCfc to the Vessel:, 
to ber empri^^i-earn i* hdndj^-^y‘> fl^flble hose 


Discussion 

Dr. J. A. Voelcker said that, as Professor Hinchley 
had very rightly observed, the need for potash in 
the agricultural world is undoubted. At the time 
of the war we had found ourselves dependent upon 
Germany for potash, and a potash famine was 
staring us in the face. Wo managed to get through 
that time, but it was not long before we felt that 
we must look elsewhere for supplies. Just then 
this new material, leucite, came along, and agri- 
cultural chemists turned to it very hopefully as 
another source of potash. When it was first brought 
to this country he was disposed to treat it, as he 
had treated several other sources of potash that 
had been proposed, such as the granites, felspars, 
and other insoluble materials of that kind, with 
some doubt ; but leuoite showed itself to be soluble 
to a large extent in hydrochloric acid, and even to 
give up a fair amount of its potash with such a 
weak acid as citric acid. Experiments that he 
himself had carried out with it had given most 
favourable results and theie really was no reason 
why, being so readily comparatively soluble, it should 
not become an ordinary source of potash. In fact, 
it differed very little in effect from sulphate of 
potash containing an equivalent amount of potash. 
He believed that he was correct in saying that 
the reason we did not know of the existence of 
potash near Rome was due to the Germans, who 
not only knew something about these leucite deposits, 
and kept it up their sleeves, but had suoceeaed in 
persuading the Italians that these deposits were 
no good. Happily, this new source had how been 
opened, and he was disposed to believe that it 
- * very, hbpc&i source of potash supply. Though 

'tying over sanguine, he had 
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no hesitation in saying that he was very hopeful 
indeed of this source of potash if only it could be 
produced at a reasonable pi ice ; subject to that, 
he regarded the leucite deposits as likely to be a 
very valuable conti ibution to our sources of potash 
supply. 

I)r. W. R. Ormandy said that the importance 
of these new deposits, of course, could not be denied, 
but the question was how far we as a nation were 
going to benefit from them. Ho did not feel, at 
the moment, that the leucite deposits of Italy would 
be of much benefit to us unless we had some hand 
in their control, and that was essential if we were 
to spend large capital sums hi connexion with this 
new material. It had been pointed out that the 
first and simplest method of treating this leucite 
was to convert it into alum ; but the world’s market 
for alum was a comparatively small one, and this 
aspect might be ruled out as being of any very 
serious importance. Prof. Hinchley said the alum 
was approximately 91) per cent, pure, but commercial 
alum to-day might contain only 0 01 or 0 02 per 
cent, of iron, and for many fine chemical industries 
the permissible content of iron in alum was of the 
order of O'OOl or 0 002 per cent., so that more 
specific information was required before it could 
be said that the leucite product was of commercial 
quality. The value of this product could not be 
based on treatment with sulphuric acid, since the 
market for alum is so infinitesimally small in 
comparison with the potash requirements of the 
world. Therefore, the production of alum as the 
first process might be ruled out as being a serious 
outlet for a supply of potash which was said to run 
into thousands of millions of tons. Consequently, 
we were dependent upon the hydrochloric acid 
method, and here, as Professor Hinchley had said, the 
problem of handling hydrochloric acid in hot solution 
needed solving. Hitherto, on the Continent, they 
had used stoneware plant, which was immensely 
expensive, sensitive to changes of temperature, 
and easily damaged. Professor Hinchley had found 
a rubber for chemical plants dealing with hydro- 
chloric acid at 100° C., which, under these conditions, 
would last for a long time ; Professor Hinchley had 
been much more fortunate than ho himself had 
been, or hoped to be. The problem of finding a 
material to deal with hydrochloric acid had, he 
believed, been solved in Switzerland. He had just 
visited a plant there which had been in uso experi- 
mentally ior two years, and in which hydrochloric 
acid, both as gas and liquid, was being boiled at 
100° C. in vessels 9 ft. in diameter and 20 ft. high, 
made monolithio, and there was not the slightest 
evidence of any action. The manufacture of this 
material depended upon a concrete using pitch 
instead of Portland cement as a binder. Ordinary 
gas works pitch was a fluid, but it was possible to 
make hard pitch from it by mixing 7 per cent, of 
molten pitch with fine silica^then adding coarser 
silica, and then adding J-in. njica. This substance 
could be cast into various but they lost 

their shape and deformed at a ti%iperature of about 
30° C. It has now proved possible, however, to 
make pitches which have the J ’peculiar property 


that at a temperature of 100°, if mixed with silioeous 
material and cast into a bar, they will not change 
their shape unless sufficient pressure is applied 
to make them break suddenly. By means of such 
pitches a pitch concrete had been made which can 
be poured and oast into pipes having a thickness 
of wall of 9 mm. and a length of 6 ft., or it can 
bo made into vessels 10 ft. in diameter and 20 ft. 
high, which will stand hydrochloric gas or fluid 
up to 100°. The cost of plant made with this 
material is about 20 per cent, of that of stoneware 
plant to carry out the same work, and therefore 
it appeared that the problem of finding a material 
for dealing with hydrochloric acid at high tem- 
peratures was capable of solution. How far could 
the development of the Italian leucite deposits 
b© of value to this country ? They were valuable 
in that they are an alternative supply, which is 
not controlled by Germany or by France, but he 
still failed to see how it was going to pay English 
industry to spend large capital sums for the com- 
mercial development of a material the control of 
which, like the control of potash, was as much 
out of our hands as the Alsace-Lorraine and Stassfurt 
product was. It was eminently desirable that we 
should have a supply, and an essential method of 
dealing with the difficulty might be to form an 
international company in Germany, in which we 
should have a share, so that wo did not spend our 
capital to develop this product only to find later 
that an area 40 miles away was being developed 
and the leucite sold at a lower price to our com- 
petitors. 

Mr. Howard Spence said that Baron Blanc had 
rendered enormous service to chemical industry by 
the processes that he had developed. The actual 
usd of leucite had been known and practised 15, 20 or 
25 years ago, one process being operated for quite a 
considerable time. Others, too, had experimented 
with it on a large scale, but they failed because they 
were unable to produce leucite at anything like a 
commercial price. Apparently these early wo&ers 
were operating on some material which was nofof the 
character of that being worked by Baro^ i.c., 

leueites which had largely decomposed tih&r atmos- 
pheric conditions, and which, with a obtain measure 
of difficulty, allowed the separatioij^df the leucite 
crystals from the gangue by handpabour without 
any mechanical operation at pJll /Baron Blanc 
had developed a most interestpfl^’and ingenious 
process, apparently by going Wtjfetrue source of the 
raw material, where it occurred jfyunlimited quantity, 
and being able to separate it/under controlled con- 
ditions at a very low cost/ The other processes 
worked out by Baron Blanc were also extremely 
interesting, and their development would be watched 
with great interest by thf Chemical industry. 

Dr. R. Lessing said it/so happened that leucite 
constituted the subject-matter of what he believed 
was his first consulting lob twenty years ago. At 
that time some interest ^fas taken in the exploitation 
of leucite, which came very largely from further 
north, nearer Rome, and the Italians at the tin$e 
tried to induce English industrialists to take a hand 
in the matter. The process then being tried wOs eR 



167 


Feb.l5,«24 CHEMISTRY AND INDUSTRY 


alkaline oho, and alumina was to be recovered from 
the solution by treatment with carbonic add. The 
process came to nothing because the chemical and 
engineering difficulties were under-estimated, and 
nobody like Baron Blanc was found to carry on the 
work. A process which was worked out in America, 
although not, ho believed, on a very large scale, 
consisted in treatment with ammonium chloride. 
It was a high temperature process, and the ammonia 
could be recovered. 

Dr. R. Seligman said he had come to hear some- 
thing about the production of alumina from these 
ores. Did Prof . Hinchley say that the decomposition 
of the aluminium chloride was carried on at about 
350° ? 

Prof. Hinchley said that it began at about 280°, 
but the actual temperature of the tube in the furnace 
was about 300° to 350°. At that temperature they 
got a white product free from aluminium chloride, 
but it contained traces of acid in the first treatment. 

Dr. Seligman said he would next like to ask as to 
the purity of the product. Prof. Hinchley had said 
the alum was nearly pure, which did not go far enough. 

Prof. Hinchley said it could be absolutely pure ; 
with only 0 001 per cent, of iron, and free from silica. 

Dr. Seligman then asked as to the physical and 
other properties of the alumina, which, he said, were 
as important as the purity. The alumina used for 
the production of aluminium to-day was very largely 
made by the so-called Baeyer process, in which sodium 
aluminate is decomposed with the production of 
hydrate. The calcination of the hydrate was one 
of the most serious problems of the manufacturer, 
because not only were there considerable losses when 
the calcination was carried out, but it was very 
difficult to render the alumina produced non- hygro- 
scopic. If it took up w ater, as it very easily did, the 
losses when it was subsequently put into the alumin- 
ium reduction furnace were very serious. It had 
always been his hope that by some such means as 
those described by the author, it would become 
possible to obtain alumina which is much more 
readily rendered non- hygroscopic. He was very 
anxious to know whether that was so, because in 
calcining by the Baeyer process it was necessary, 
cither to work at a very high temperature, which 
was costly, or to use catalysts to get the change from 
the hygroscopio to the non-hygroscopio state. 
Alumina so treated caused difficulties in the reduction 
furnace. The change did not occur anywhere 
near 800° C. There was no difficulty in getting rid 
of the water, but it was the subsequent change which 
was of interest. 

Prof. Hinchley said it occurred in this case between 
()00° and 800°, and the material was always non- 
hygroscopic. It was one of the questions that was 
being pursued, but the various processes had not yet 
been fully worked out for the commercial purposes 
to which the materials were being applied. The 
alumina was obtained in the ordinary way with If 
molecules of water, but at 600° it seemed to be 
absolutely free from water, and there Beemed to be a 
change. 

Mr. Norman Swinden said Jte had been engaged 
lor on inveertigating materials to with- 


stand hydrochloric acids. He had found a rubber 
base to satisfy all the requirements of a plant to 
carry out all the operations mentioned that evening 
up to 110°. He had not found ebonite and pure 
rubbers satisfactory. He wanted a material which 
would resist the action of hydrochloric acid up to 
110° C., which would neither contract nor expand 
on heating and which would not cost more than 
Is. 6d. per lb., and which also could be taken to the 
far regions of the earth and be used by natives under 
skilled European control. At the moment a large 
plant, made entirely of rubber, including the boiler, 
was being put up in London for the treatment of 
hydrochloric acid and saturated brine. What was 
in mind was a material like sand which could be 
cemented together by the smallest possible quantity 
of rubber. The sample pot which he exhibited 
was lined with a loaded rubber compound, 
and all the processes were being carried out 
with that material. If this material was heated 
to 95° Or 100°, it underwent surface change, was 
hardened and became more or less impervious. 
The rubber people said it was not vulcanisation 
but it was good enough for the purpose for which 
it was required. Furthermore, it had the advantage 
that alterations could easily be made, because one 
only had to cut a hole with a knife and weld a piece 
of rubber in. The material was delivered in the 
rough state and the rest was done by unskilled labour. 
Oocks, valves, tees, etc., were made in this way. 
The material would transmit 200 calories per sq. mm., 
per hour, and it formed a basis for the designing of 
v plant for the dissipation of heat. Another great 
advantage of tliis material was that if softened it 
became doughy and could bo used without any 
trouble for lining peculiar shaped vessels used in 
chemical engineering and covering agitators, paddles, 
etc. It was easy to cover such things with this 
material or line them without any trouble. 

Prof. J. W. Hinchley, replying to the discussion, 
said that the successful commercial treatment of 
Italian leuoite might bring about the treatment of 
other materials which we might have in this country 
although at present there might be no suspicion of 
their existence. He did not believe that the mineral 
riches of the British Isles were thoroughly exhausted. 
It might still bo possible to find a source of potash 
in this country of which the development of leucite 
in Italy might be the first stage. The purity of the 
products depended entirely on the men in charge 
of the operations. It was possible to get very pure 
products and also extremely impure products. 
On the other hand, the purest materials demanded 
by the trade can be readily obtained, and he had 
been informed by Mincing Lane merchants that the 
products which had been put forward, e.p., alum, 
were purer than the ordinary products usually sent 
there. He should not think of using a silicate of 
soda oement for hydrochlorio acid plant but he 
was surprised to find it was successfully used when 
special precautions were taken. The Rocca Monfina 
deposits of leucite were in the hands of one firm and 
an analysis of the leucite from seven other Volcanic 
areas showed tfc^theee inaterials had nothing like 
the purity of the RcK^ea Monfitia. Alumina can be 
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produced to a degree of purity, with greater ease 
and at a lower cost by this process than by any other. 
The cost of precipitation and filtration alone repre- 
sented a saving of half. Prof. Hitichley said he was 
pleased that Mr. Norman Swinden had spoken because 
although in the course of his paper he had mentioned 
the pot made of material with a rubber base, he did 
not like to say that Mr. Swinden had handed it to 
him several months ago in order to test it. He had, 
however, had it under test with hydrochloric acid, 
although he had not had the acid boiling, but the 
material had stood up well to the temperatures 
that had been used ; the test was not completed yet, 
Mr, Swinden considered the material satisfactory 
and from the scale upon which he was using it, and 
from his (Prof. Hinchley’s) own experiments, he 
believed Mr. Swinden was correct. A heat trans- 
mission rate of 200 calories per sq. m. per hour 
at first sight appeared low, but that rate was perfectly 
satisfactory for nearly all chemical plant. The size 
of the plant, of course, was affected by the rate of 
tho heat transmission, but it was always possible to 
use other materials in conjunction with this one when 
a greater rate was required. Research on this 
aspect was still going on. 


THE BRITISH AND GERMAN DYESTUFFS 
INDUSTRIES 

By Prof. GILBERT T. MORGAN, O.B.E., D.Sc., F.R.S. 

The Editorial of Chemistry and Industry for 
February 1 refers to negotiations which have recently 
taken place between the British Dyestuffs Cor- 
poration (B.D.C.) and the German chemical com- 
bination known as the Interessen Gemeinschaft 
(I.G.) and the subject has been widely ventilated 
in the daily press during the last three weeks, 
although so far no authorised version of the alleged 
agreement has been made public. Nevertheless, 
current rumours have already given rise to an 
extraordinary divergence of opinion as to the outcome 
of this new development-. On one hand it is stated 
that the first overtures came from the magnates 
of the I.G., who had become genuinely alarmed at 
the rapid success of the British dye industry. Meetings 
began in 1921 and conferences have been held since 
in several continental capitals with the result that 
the Directors of the B.D.C. having made clear their 
position of independence in respect of supplies of 
German dyes, have returned from Berlin bringing 
“ peace with honour ” together with an agreement 
which will increase the efficiency of the dyemaking 
industry in this country. 

Less optimistic views are, ho we? 
interested parties. One section ^ 
is becoming alarmed at the prosper 
German monopoly controlling t! 
essential colouring matters. The dj. 
the state-aided merger, who are also among the 
critics of the proposed arrangement, have not yet 
published any official opinion but it is obvious 
that their interests are gravely involved 
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the leading British and German colour finis to read 
again reports of speeches made in 1915 and since 
in connexion with the establishment and the sub* 
sequent developments of British Dyestuffs Ltd? 
ana its present successor. .One of the* Government 
directors of the B.D.C., who is stated to have been 
present at the Berlin conference^ was formerly Sir 
Albert Stanley, who in 1918, as President of the 
Board of Trade, referred to u the dye industry for 
this country free for all time from any association 
with Germany?’ 

Certain terms of the agreement were disclosed 
by the Manchester Guardian on January 25, and 
although repudiated by the B.D.C. as “ unauthorised 
and premature,” they were subsequently confirmed 
by Dr. Duisberg of the I.G*. 

They may be summarised as follows : — 

(1) A monopoly of the British market for the 
B.D.C. with a percentage share of foreign and 
Colonial markets ; (2) the B.D.C. shall be able to draw 
on the I.G. for personnel and for information as to 
manufacturing and technical processes ; (3) the I.G. . 
to receive half the profits of the B.D.C. *, (4) the B.D.C. 
to offer such dyes as it imports at world prices ; (5) 
reparation deliveries of dyes to cease. 

It is probably the second clause which will arouse 
the most acute feelings in the minds of chemical 
readers. The policy implied is by no means new ; 
several of our pre-war colour makers had recourse to a 
personnel drawn from foreign sources. “ A German 
chemist with a process ” was the favoured recipe, but 
the dye shortage of 1914 was the sequel to this easy- 
going dependence on alien aid. 

Before the reintroduotion of German chemists 
changes completely tho essentially national character 
of our dye- making undertakings it seems desirable 
to direct public attention again to the meritorious 
advances in the manufacture of dyes and inter- 
mediates which have been accomplished in our 
dve factories durihg the past five years (v. The 
New Dyestuffs Industry of Great Britain, Chemistry 
and Industry , September 14, 1923). 

These remarkable achievements were a revelation 
to those members of the Dyestuffs Development 
Committee of the Board of Trade who recently 
visited some twelve of the representative colour 
works of Great Britain. Two lines of improvement 
were apparent: the range and purity oi dyes and 
intermediates were being increased, while the/eost 
of production was being diminished rapidly as the 
result of further experience in the manufacture of 
these highly complicated chemical materials on a 
large scale. 

In view of this striking demonstration of manu- 
facturing aptitude on the part of British chemists 
the following extract from an article on “ A Dye 
Combine,” published by the Manchester Guardian 
on January 25, must be regarded as misleading and 
very unfair to our colour chemists:^— 

■ Under its [the Dyestuffs Act] shelter we have 
tried with conspicuous ill success to foster an industry 
which shows no signs of being able to stand on its 
own tegs when the protection is withdrawn.” It is 


Whatever may be the fate of the agreement it * only right to add that in reply to a epiritedprotesl 
is interesting in view of the rapprochernent between * partial qualification nfthVjwjrdrtlnn' Ifiin made a 
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few days later as regards tf the efforts of the indepen- 
dent dye makers.’ 1 The truth of the matter is that 
no distinction can be drawn, between the chemists 
employed by “ independent dye makers ” and those 
on the staff of the B.D.C. Both sections of British 
chemists have made good in such a way as to astonish 
their best informed critics, the chemically; trained 
chiefs of the I.G. This Success of the British chemist 
furnishes at the same time a reason for the German 
overtures and the only possible justification for the 
accommodating attitude taken up by the Board 
of the B.D.C. But although in certain contingencies, 
working arrangements with foreign manufacturers 
may be desirable, as for instance the one by which 
the Clayton Aniline Co., although under Swiss 
inspiration, continues to employ English chemists 
ana operatives and to extend its plant for the manu- 
facture of dyes and intermediates in this country; 
yet it is very doubtful whether, on the lines of the 
proposed agreement, the nontechnical directorate 
of the B.D.C. will be able to maintain a position of 
independence in association with such past masters 
of colour chemistry as the chemical directors of the 
I.G. 

If this foreboding is justified the outlook for the 
British synthetic colour industry is deplorable. 
For it should never be forgotten that the vital 
importance of this branch of applied chemistry 
lies not in its financial value but in its educational 
aspect. It is the only chemical trade which can 
offer on an extensive scale a training in industrial 
synthetic chemistry, the ramifications of which 
spread throughout the high grade industries subserv- . 
ing the needs of modem civilisation. 

The great factories of the I.G. are industrial 
universities within which German chemists continue 
their vocational studies, thereby diverting their 
technical knowledge into profitable channels. Before 
the war her indigenous industry in coal tar products 
had endowed Germany with the chemical hegemony 
of the civilised world. It remains to be seen whether 
the proposed agreement will retain for British colour 
chemistry “ a place in the sun.” 

The announcements in the press of this compact 
were accompanied in many instances by a flash of 
grim though probably unconscious humour. The 
German combine was repeatedly described as the 
Inter-Essen Gemeinschaft, a timely reminder that 
German dye making is not entirely dissociated from 
the war-time activities of Messrs. Krupp. 


PULVERISED 14 COALITE ” 

In considering the question of the use of pulverised 
fuel and the complete solution, as represented by the 
‘ Lopulco ” patents, of the various problems, such as 
t lie wear and tear on the brickwork, the cost of drying 
and pulverising, the slagging of the ash, and the 
depreciation of the plant, it is interesting to note 
that pulverised “ Coalite ” can be burnt by the 
boptrieo system with equally remarkable results, 
namely 8^9 |>e3r. toiler plAnt efficiency, in \ 


addition to being superior to mechanical stoking in 
many other directions. If the fuel is pulverised so 
that 90 per cent, will pass through a 100-mesh screen 
(100 holes to the linear inch) and 06 per cent, through 
a 200 -mesh screen, the contact with the air for com- 
bustion is so intimate that only 20 per cent, excess 
over the theoretical amount is required, and almost 
any carbonaceous fuel can be burnt at the highest 
efficiency, irrespective of the ash and the volatile 
matter. Thus, in the Ford plant at Dearborn, 
Detroit, blast furnace gas, pulverised coal, coke-oven 
gas, pulverised coke, and oil are used with equal 
facility, although the normal fuel is 70 per cent, blast 
furnace gas and 30 per cent, pulverised coal. 

• “ Coalite,” which contains 8 per cent, of volatile 

matter, would of course be a particularly easy fuel 
to burn in a pulverised condition at the highest 
efficiency, especially because the modem hollow air- 
cooled brickwork combined with a very large furnace 
volume allows the most intense heat and the maximum 
radiant efficiency to be maintained continuously for 
months without difficulty. It will be remembered 
that u Coalite ” is particularly efficient in this respect, 
and for ordinary solid fuels in the open household fire, 
the radiant efficiency is approximately per cent. 
“ Coalite,” 35 ; coke, 30 ; semi-bituminous coal, 30. 
The great development in pulverised fuel-burning 
seems to be in fact only another argument for the 
wholesale low -temperature carbonisation of our coal, 
and tho rapid extension of the “ Coalite ” process is 
coming at a very opportune time. 


MIDLAND JUNIOR GAS ASSOCIATION 

At the meeting on February 9, Mr. W. A. Twine, 
A.I.C., M.I.M.E. (siipt. of Chemical Plant, Birming- 
ham Gas Dept.), gave an address on “ Chemical 
Engineering in Gas Works Practice.” 

In the course of the address he said he was 
confident that in the future only those who were 
prepared to make a study of chemical engineering 
alongside their other training would be qualified 
as first-class gas engineers. This fact had been 
overlooked by those who had been framing the 
syllabus for training the gas engineer. Many 
patents connected with the chemistry and physics 
of gas manufacture w r ere unsuccessful in practice 
largely because the scientist was not an engineer, 
or the engineer was not a scientist. Tho friendliest 
feeling existed betweon the chemical and gas industries 
though from time to time the relations became 
strained. This was largely owing to the short- 
sighted policy of the chemical manufacturers that 
gas undertakings were driven more and more into 
chemical manufacture owing to the high prices they 
were charged on occasion for chemicals they required, 
or the low price offered for gas residuals. The 
speaker then discussed various improvements in 
gas-works practice, such as the use of waste heat 
from the retort house to distil the gas liquor, the 
removal of sulphuretted hydrogen by improved 
/methcKis, fiqid; mea;^ of reducing losses of ammonia. 
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SOCIETY OF CHEMICAL INDUSTRY 

MEETING OF COUNCIL 

The monthly meeting of Council was held on 
February 8, 1924, Mr. E. V. Evans, and (subse- 
quently) Sir Wm. J. Pope, F.R.S., in the chair. The 
President was unfortunately absent on account of 
illness. 

The Council at its previous meeting decided to 
award the Messel Medal for 1924 to the Rt. Hon. 
Viscount Levcrhulme, and the following cable had 
been received from him in reply : — 

“Profound tliankp • distinguished honour Society 
Chemical Industry conferred and accept relying 
members will generously accept unworthy but 
sincerest efforts prove myself entitled their con- 
fidence . — Le verhu lme . ” 

Intimation was made of the death on January 24 
of Mr. A. C. Flint, assistant secretary of the Chemical 
Engineering Group, and of the Institution of Chemical 
Engineers. It was agreed to send a letter of sym- 
pathy to his widow. 

It was decided to give a donation of £100 to the 
Library Fund of the Chemical Society for the year 
1924. 

The financial arrangements that had been made 
for carrying on the work of the Bureau of Chemical 
Abstracts were reported to the Council and were 
approved. 

Reports of various committees of the Council 
were submitted ; and twenty-one new members 
were elected : Home 15, Overseas 6. 

Dr. Geoffrey Martin and Dr. David Prentice 
were nominated as delegates from the Society to 
the International Cement Congress which is to bo 
held, under the auspices of tho Institution of Struc- 
tural Engineers, at the International Building 
Exhibition, Olympia, London, on April 22 and 23. 

A preliminary announcement as to conditions 
and privileges of membership of the World Power 
Conference was laid on the table. 

It was reported that Mr. W. J. Leonard, a member 
r)f the Society, had by a codicil, dated August 19, 
1921, to his will, directed his trustees to pay to the 
Society tho sum of £5000 as soon as a definite 
scheme for the provision either by the Society 
:>r in conjunction with other chemical societies of 
x building and accommodation to form a Centra 
Institute and Club for Chemists has been decided 
upon and is being carried into effect, the decision of 
the trustees as to whether such scheme has been 
lecided on and is being carried into effeq| or not 
to be final and binding upon the Socie^f In the^ 
meantime, tho income from the Tfeftfct Fund 
will be paid yearly to the treasurer of Sib Society 
:or the general purposes of the Society few a period 
Df seven years from the time of the torfAtor’s death 
Dr until before the expiration of such period a definite 
scheme has been decided upon. Buffc if at the 
3xpiration of such period of seven years no definite 
scheme as aforesaid is being carried intb effect then 
lie Trust Fund shall fall into and form part of the 
:estator’s residuary estate. It was resolved : ( 1 ) 
Co express the thanks of the Council to Mr. Leonard’s 
rustees, and (2) to open a fund, to be called the 
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Leonard Bequest Fund, into which all moneys 
shall be paid, including the income from the Trust 
Fund. It was further decided that at next meeting 
of Council a scheme for carrying out the objects of 
the fund should be submitted for discussion. 

The next meeting wifi be held on Friday, March 14, 
1924, at 2.30 p.m. 

FORTHCOMING EVENTS 

Feb. 15. Society of Chemical Industry, South Wales 
Section , in the Technical College, Swansea, at 
7.15. “ The Increased Application of Physical 
Metallurgy for purposes of Control.” By H. J. 
Williams, F.I.C., and L. Taverner, A.R.S.M., 
D.I.C. 

Feb. 16. Society of Chemical Industry and Institute 
of Chemistry, Bristol and South-Western 
Counties Sections. Annual Dinner, to be held at 
the Royal Hotel, College Green, Bristol, at 
7 p.m. 

Feb. 18. Institution of Electrical Engineers, Savoy 
Place, W.C. 2, at 7 p.m. “ Electrical Develop- 
ment in France.” Discussion to be opened by 
E. M. Malek. 

Feb. 18. Institution of Chemical Engineers, The 
Engineers' Club, Coventry Street, W., at 8 p.m. 
“The Transport, Storage and Distribution of 
Hydrochloric Acid, with an Account of a Com- 
plete Modern Installation,” by D. M. Newitt, 
B.Sc. 

Feb. 19. Hull Chemical and Engineering Society, Hull 
Photographic Society’s Rooms, Grey Street, 
Park Street, Hull, at 7.45 p.m. “ The Manu- 
facture and Testing of Portland Cement,” by 
Miss D. J. Butterfield. 

Feb. 20. Society of Chemical Industry, Nottingham 
Section, University College, Nottingham, at 
7.30 p.m. “A Note on the Estimation of 
Poisonous Metals in Gelatin for the U.S.A. Food 
Laws,” by S. R. Trotman, M.A.. “ The 

Weathering of Cotton and Wool, with Special 
Reference to the Action of Bacteria,” by R. W. 
Sutton, B.Sc. 

Feb. 20. Society of Glass Technology, Sheffield. 

“ Recent Advances in Pyrometry with Practical 
Demonstrations. ’ 5 

J‘cb. 20. Royal Society of Arts, W.C. 2, at 8 p.m. 

“New Uses for Rubber,” by P. P. Burgess. 

Feb. 21. The Chemical Society, Burlington House,. 

Piccadilly, W. 1, at 8 p.m. (1) “ The Rotatory 
Dispersive Power of Organic Compounds. Part 
XI. Octyl Alcohol and Octyl Oxalate.” By 
T. M. Lowry and E. M. Richards. (2) “ Inves- 
\ tigations on the Dependence of Rotatory Power 

on Chemical Constitution. Part XXII. Simple 
and Complex Rotatory Dispersion.” By H. 
Hunter. (3) “ The Rotatory Dispersive Power 
of Organic Compounds. Part XII. Borneol, 
Camphor, and C&mphorquinone. Asymmetric 
Atoms and Asymmetric Molecules.” By T. M. 
Lowry and J. O. Cutter. (4) “ The Rotatory 
Dispersive Power of Organic Compounds. Part 
XIII. Halogen-derivatives of Camphor. 
Optical Superposition in the Camphor 
Series.” By T. M. Lowry and J. O. Cutter. 
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BIRMINGHAM AND MIDLAND SECTION 

Dr. E. B. Maxted presided over the meeting held 
on February 5, when Mr. E. J. Lush, of the Technical 
Research Works, London, read a paper on “ Some 
Studies in the Kinetics of Oil Hydrogenation.” 
Briefly describing a continuous process of hydro - 
genatioti, he showed by means of graphs that 1 tem- 
perature played an important part in the formation 
of wo-oleic acid, but that the pressure of the hydrogen 
was without apparent effect on composition. The 
continuous process was, therefore, deemed suitable 
for measurements on the rate of hydrogenation with 
change of pressure. Charts were shown giving the 
experimental results for the effect of pressure on the 
rate of hydrogenation of cottonseed, palm kernel, 
coconut and groundnut oil. Except for coconut 
oil, the rate of hydrogenation was found to be 
approximately proportional to the square root of 
the pressure. This was further confirmed by main- 
taining a constant degree of hydrogenation (as 
measured by the iodine value of the oil) by a simul- 
taneous change of rate of flow of oil and pressure, 
so that the two effects balance one another. A 
suggestion as to the cause of the difference in the 
effect of pressure in this and other processes was 
put forward for discussion. 

MONTREAL SECTION 

During the 1923-24 session most successful gather- 
ings have been held since the inaugural meeting 
on October last. The Executive Committee of the 
Section had decided to secure greater publicity, 
and the co-operation of tho Press in bringing the 
importance of chemical industrial problems before 
the public. With this point in view, the chairman 
of the Programme Committee, Dr. A. R. Mac Lean, 
has been eminently successful in securing prominent 
speakers upon subjects that are of interest to the 
members of the section as well as to the public. 
Mr. W. B. Woodland, who has charge of publicity 
matters, very happily co-operated with Dr. MacLean, 
so that the season’s programme has been attractive 
in every respect. Good reports of the meetings 
have been published in the local papers. La Press 
is also giving good reports through the activity 
of the French Section, of which Prof. P. P. LeCointe 
is chairman. 

The winter’s programme to date has been : — 
October 29, 1923.—“ Serums,” by Mr. F. A. Bert. 
November 19, 1923. — “ Chemistry as a National 
Asset,” by Dr. C. T. Herty, of New York, 
December 17, 1923. — “ Nitrogen , Cycle,” by Dr. 
G. H. Baril ; “ Food and Drug Control in Canada,” 
by Mr. Aime Valin, Dominion Analyst. January 21, 
1924. — “Forest Fire Prevention.” A symposium 
at which Mr. Ellwood Wilson, Manager of Forestry 
Division of the Laurentide Co., and Mr. Robson 
Black, Manager of the Canadian Forest Association, 
were the clnef speakers. The speeches and dis- 
cussion were broadcasted from the Chemistry Build- 
ing of the McGill University. 

At the February meeting Mr. G. E, Saunders will 
speak on Ja^ 5 i ^un^ci<iesl. ,, 


CHEMICAL SOCIETY 

The President, Prof. W. P. Wynne, who occupied 
the Chair at an ordinary meeting held on Thursday, 
February 7, 1924, reminded Fellows that on 
February 28, at the Institution of Mechanical 
Engineers, Storey’s Gate, S.W. 1, Prof. J. Joly would 
deliver the Hugo Muller Lecture, the subject being 
“The distribution of the radioactive elements in 
the rocks.” 

He further announced that the Bureau of Chemical 
Abstracts, in carrying out their policy of co-ordin- 
ating the production in this country of abstracts 
of papers in both pure and applied chemistry, had 
appointed Mr. T. F. Burton to be Chief Editor ; 
abstracts in the various sections would also come 
under the review of Assistant Editors, as follows : — 
Dr. H. M. Dawson (General and Physical), Mr. A. A. 
Eldridge (Inorganic and Analytical), Mr. W. E. 
Gamer (General and Physical), Mr. H. J. Page 
(Biochemistry), Dr. E. H. Rodd (Organic-aromatic), 
Mr. A. Shonk (Applied), Dr. E. E. Turner (Organic- 
heterocyclic), and Dr. H. Wren (Organic-aliphatic). 
Mr. Greenaway’s unique experience would fortu- 
nately still be at the disposal of the Bureau. 

The following paper was read by Mr. W. F. K. W. 
Jones : — 

The activity of hydrogen ion in aqueous solutions of 
hydrofluoric acid. W. F. K. W. Jones and L. J , 
Hudleston. 

The e.m.f. of cells of the typo H*, | HF | KC1 (sat) 
HgCl | Hg have been measured with concentrations 
of the acid ranging from 0*030 to 1*55 N. From 
these measurements, assuming that the potential at 
the liquid junction has boen annulled by the saturated 
potassium chloride solution, tho activity of the 
hydrogen ion of the acid has been calculated at these 
concentrations, and tho results have been compared 
with the concentrations of tho hydrion calculated by 
Davies and Hudleston from experiments on conduc- 
tivity and transference number. The two sets of 
values agree within the limits of experimental error 
up to 0-4N solution, after which the activity is found 
to be materially higher than the concentration. Tho 
question as to whether the discrepancy is genuine, 
or due to a potential difference at the liquid junction 
is left open. 

Mr. Jones agreed with Dr. Irvine Masson’s sugges- 
tion that it might be possible for mercury to nnd 
its way to the electrode by diffusion through the 
platinum contact. 

Dr. N. V. Sidgwick then dealt with the substance 
of two papers : — 

The solubility of the aminophenols. N. V. Sidgwick 
and R. K. Callow. 

The solubility-curves of the isomeric aminophenols 
in water, and in benzene, were determined, and their 
volatilities were compared. Only the meia- com- 
pound forms two layers with these solvents ; with 
water, the two-liquid system is metastable, and lies 
60° below the solid-liquid curve. The critical 
solution temperatures are : in water, ortho - (54°), 
meta- (U9°), pton* (25*) ; in benzene, ortho- (28°), 
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meta- (122*3°), para - (37°), Values in brackets are 
calculated from the slope of the solid-liquid curve. 
The volatilities are in the order o > m > p. 

The aminophenols are abnormal, but tEeir abnor- 
mality is not of the usual type ; the meta compound 
is more soluble in water, and less soluble in benzene 
than would be expected. 

Abnormal benzene derivatives. N. V. Sidgwick and 

R. K. Callow. 

This paper summarises and discusses the results 
of a series of investigations on this subject (TV, 1915, 
107 , 1202 ; 1920, 117 , 389, 396; 1921, 119 , 979, 
1001, 1013 ; J 922, 121 , 1844, 1853, 2256, 2263, 2586 ; 
1923, 123 , 2813, 2819 ; and tho preceding paper). 
Abnormality (large differences between the isomerides 
in vapour pressure, and in solubility in the liquid 
state) requires : (1) that there should bo two active 
substituents (such as Cl, N0 2 , OH, etc.) on 
tho nucleus ; (2) that one of these should be : 
(a) OH ; ( b ) NH 2 or substituted NH ? ; or (c) CO s H. 
Tho nature of the abnormality is different in cases 
(a), (b) and (e). With (a) the phenols, the ortho - 
compound is always more volatile, more soluble in 
benzene, and less soluble in water, than the meta’ and 
para-y which resemble one another closely ; that is. 
tho ortho is far less polar (probably less associated), 
Comparison of the properties of normal and abnormal 
groups shows that tho abnormality is mainly in the 
orJAo-series. On combining these results with the 
eryoscopic work of Auwers (Z. physikal. Chem., 18 , 
59 5, 30 , 300, 42 , 513), it appears that the introduction 
of an active group into a phenol (1) in the ortho - 
position, makes it highly non-polar (2) in the meta - 
and para - makes it rather more polar, while (3) if it 
is introduced into the solvent, then in this solvent, the 
para -compounds appear to be loss associated. All 
those facts can be explained by supposing that an 
active group is one which can co-ordinate with the 
hydroxyl hydrogen. (1) In tho ortho - position it will 
form a stable ring of the types I (with N0 2 , CHO, 
C0 2 H, C0 2 R, etc.), and II (Avith Cl, OCH 3 , OH, etc.) : 



co-ordinate in this way unless they are negatively 
substituted (ohloro- and nitro-anilines). r 

Professor T. S. Moore referred to similar formulae 
which had been put forward by Hantzsch, in 
the case of ethyl sodioacetoacetate. Mr. W. E. 
Gamer asked whether the differences in solubility 
extended to dinitro -compounds. Mr. H. Hunter 
enquired whether, in the case of the sodium salt of 
o-nitrophenol, where a colour change was observed, 
co-ordination ought not to occur even more strongly. 
With reference to the neutral character of the methyl 
group, Dr. J. Kenyon cited the reduction of one or 
other of the nitro-groups of 2 : 4 - dinitrotoluene by 
different reducing agents, and asked Whether the 
facts harmonised with the postulation of "the ortho’ 
compound being less polar. The President asked 
if the distance between the nitro- and the p -hydroxyl 
group was greater than the distance between two 
molecules. 

Dr. SidgAvick, in reply, said that although Hantzsch 
had suggested similar ring formation, their view was 
that this should occur only in the' or/Ao-series, 
whereas the chromoisomerism occurs also in the 
meta- and para-series. Internal salts, mentioned 
by Dr. P. May, could not be regarded as ring com- 
pounds, but as positive and negative ions forming 
part of the same molecule. According to the author’s 
results, a dinitrobenzene (having no hydrogen atom 
in a side chain) should be normal. In the co-ordin-i 
ated ring the hydrogen [or metal] is joined by non- 
polar links ; if it is replaced by a metal, this may be 
ionised, destroying the ring and changing the colour. 
The difference in boiling point of 20° between o- and 
p-nitro toluene suggested that there may be some 
co-ordination of the nitro-group to the hydrogen 
of the methyl group, which is known to be very 
mobile ; this might explain the influence of the 
mothyl group on the reducibility of the nitro-group. 
Dr. Sidgwick was unaAvare of any X-ray measure- 
ments of these substances, but it was assumed that the 
nitro-group of one molecule could get as near to the 
hydroxyl group of another as the OH- is to the 
I?0 2 - in o-nitrophenol. 

Professor J. C. Philip discussed 

The conductivity and ionisation of solutions of potassium 

iodide in nitromethane . -By J. C. Philip and H. B. 

Oakley. 


I II Much yet remains to be done in the investigation 

(2) In the meta- or para- positions it cannot do this, of the electrical ^properties of non-aqueous solutions, 
but will join to the hydroxyl of another molecule The present woix is a study, for a given m - a 

(though to a less extent) increasing the assoclwon or given solvent, of the bearing of the three factors 
polarity of the phenol. (3) In the solveh^* will, (a) temperature; (b) viscosity; (c) concentration— 
co-ordinate with a m- or p-substituted sonHkhus hon conductivity and ionisation. Ihe' solutions 
diminishing its association. This explain$||HFnon- examined were those of potassiuna iodide in mtro- 
polarity oi the ortho - scries, and tho absence of methane at dilutions up to 10,000 .and over the 
compounds of o-nitrophenol Avith amijj)|, as well as temperature range 0-85°. In work on the conquc- 
the fact that in an o-p-di-substituMr phenol the tivfty of non* aqueous solutions much uncertainty 
influence of tho ortho - substitueh^predominates. arises in connexion with the evaluation of A^ ana 
The behaviour of the acids and ama$s shows many large discrepancies exist between the figures readied 
differences from that of tho phenols; and from one by different investigators. One, method of extra- 
another which we cannot explain. The acids cannot polation much used hitherto is based qn^h^ cubj 
form stable 5- and 6-ring compounds; the amines, root formula A® •~A= 5 <*V‘c (compare Philip and 
though the formula admits of this, do not Seem to '■ *’ ' ■ 97 , _ 
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thG Hnear^ekttonship ^be^re^^^o^^auivalwt obtateT,! T ^* 8ame acid ™ &« smhydrous fonn is 

« r pjffSES .ttsfc 


value of A* fl th t-T h °Ji ran ? e <? f 

^^ n , 0 me ^hod (J. Ami&< depi* JSfv 1018 40 f tW\ i ^ 2^1 'W^ch determinations were made the rhombic 

b *-‘ 4to ' more 80lub,e - 

«, i - oxtreme diliitiona. ftrom- th«- p-^ n « . 

7|fjfj S of A% MV this way, the values of g “® lfcl0D «l that he had observed 

the- degree .uf ioni^atiflh, ha# be# #rke* #t for >SSSfth 2 Si “ 4 ?® °T ° f an °^ anio ^stance 
the concentrations employed at each of the e™ri! 1 wC ? S n 0 tet i a f; Wori ' le ®olution. 
mental temperatures. It iSfound that o decreases <«, _ ' 1^' B Sj d that the meta-derivative 

4th: rise of tempeSl At the ZS X38 8 obmni by Dr. Sidgwick in other cases mist’ 
V-fOQ, fof & 3 S ^Persateated solutiorTlt 71s 

«f ®® ■ Measurements of t# vwosity *» • '-''il^anmwf J" rt ^ wn ®. ““*AMI»y of the hydrates 

of mtromethane were carried out at the same tom 7 ldc f 014 * 8 18 connected with their 

peratures as those at which conductivity determma- ^id tydiated forms being the 

**- - — i - 
^ — • « :- 

MZ^ZdkT h i^ benzaMehyde ^ By T - A 

Thb moroury derivative 


m< 5£; - i W i ^ Jones 8aid that in recent work on 

* S &?&£ 2?£1 'tfSLg^f' ?•*?'« 


dirp^Hnn d-kl " ^ uud unaer Ueneral Hartley's 

£5^!*?“? th V quare root formula was found to 
w ^ , ? u ^ e root formula did not hold and 
Washburns formula gave different results. 

VM } V 8a,d that the root formula 
was clearly useless for practical purposes: it was 

t1w ab Tk t0 mvesti £ ate tJ[ * e matter at higher dilu- 
tions. The correction for the conductivity of the 

3°5 V per clnt* 6 WglleSt dUution employed yL abl£t 

Professor Philip also gave an account of work on :— 

_Pf amlineaulphonic acids. By J. C 
Phihp and K. S. Colbome. ' 

•Wfeaniline. or bromoanilinesulphonic acids are 
«^^^rised by extreme readiness to separate 
3Sf !U ' a 1 ueous solutions in unstable forms, 
wuic^an some instances are sufficiently persistent 

p °,r--V h ° det f rmination of their solubility at a 
senes of temperatures The stability relationships 

2* * h ? Var T 8 f ° rmS J have boen studied on thesw 
i^l-r amlme-o- and -m-sulphonio acids and »-bro- 
moamline- o- and -»i-sulphonic acids, whilst a few 
observations have been made on the behaviour of the 
corresponding p-chloroanilmesulphonic acids. Per- 
thJTlf !l ? 10st m teresting case Under investigation is 
that of p-bromoanilme-m-sulphonic acid. When this 
f°P a ™ tes from aqueous solution, eithor on 
cooling a solution saturated at a higher tempera- 

<>nt« «Lr Y tbeadd ition of mineral acid to a solution 
of its sodium salt, it yields a felted mass of crystals of 
LSl ^johydrate. When the ; separation is 
f th ^ ? 0I ?.t al ?¥ 1 8 vessel oan be inverted 
^k,* 1 hquid. On standing, the more 

rtabte and therefore less soluble anhydrous acid 
^£n£ f ° rm9 at a “““her of nuclear points, and 
“ass J« ultimately replaced by a small 
v«^ lty £d com P a °t crystals at the bottom of the 
JSr^S® 8 observed resemble those 
w y ^* a i^ a W % *fi« production and 
ransformation of the labile hexahy^ate of caloium ; 


u„a - -rr~y ^ aATWWAVO °f w-hydroxybenzalde- 
hy<}e previously described (T. 1922, 121 , 1086) is 

now shown to be 2-aceto X ymerouri-3-hydroxyteHde‘ 
CH 3 .CO.O.Hg.OgH s (OH).CHO. 

? b °„ th 5®® pitrobenzaldehydes do not mercurate 
ven °n boiling m solution with mercurio 
acetate for three weeks. Under simikr com 

te'Stion'^ F ^ 4 i hy f °^^ m fil dehyde merc urat«) 
1011 5 ’ a8 ' 18 ®hown by the conversion of the 

h^“\“ er ?? r Z ^ om P ound into 5-iodo-3-nitro-4- 
fi^ofirI yb T ta ! debyde j by tbe action of iodine. 
WW oil 4 ‘^w'’.u and 2-nitro-3-hydroxybonzalde- 
nln^» liv, le n both , mono ' a nd di- mercurated com- 
pounds, which can bo separated by fractional crys- 
tallisation from appropriate fatty acids, the only 
media in which they are conveniently soluble. Thev 
react with iodine m potassium iodide, forming iodo- 
comnounds in which iodine has replaced Zmur y 
eenZ 68 no f mal f “bion. Bromine, on th'o 

Thus^ whffHf 0W! 9 a ^“n r, ? al b f. haviour w ith them. 

HrnTvK^^ni 4 u 2 :4 -dihydroxydimercuri.6-nitr o -3-hy- 
^ t 0 * yb ® nzaldeh y; de yields the expected 2:4-dibromo-6- 

?nim^’^ y *°ij yb * nza dehyde ’ the Iatter » also 
In The T yle,dS 0 °r e T ®9% fe y action of bromine 
2 nifrl dl , me , rcura ^ d derivatives of the 4-nitro- and 
^.mtro.B-hj'droxybcnzaJdehydes. Of the possible 
explanations of these latter results: (1) that the 
starting materials were impure ; ^"that L^giS 
compounds arp. not ^correctly represented by g the 

mln^tZ mCdt °^ em; u 0T (3) that a ^-arrange- 
ment of groups within the molecule takes place 

involving the migration of a nitro-group from an 
ortto- tea para, position with respect to the hydroxyl 

K?t^ h ^/ h h d f t0 ** the on] y one tenable 

of bactericidal trials with L tho mercury 
compounds are summarised, . 

„i^. T - JJ 1, Sharp gave some additional details 
rt^»mg tpa epdenpe on Which the conclusion that 
lfflgwtton (Bcctw waa based. 
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ROYAL MICROSCOPICAL SOCIETY 

Sir Robert A. Hadfield, Bart., F.R.S., presided 
at a meeting of the Industrial Applications Section 
on January 23, and, in the course of his address, 
gave the Society a cordial invitation to visit the 
laboratory at his works in Sheffield. It was largely 
through the efforts of the microscopist, he said, 
that they had been able to fathom, at any rate to 
some better extent than previously, the mysteries 
of the many combinations or compounds formed 
in alloys of iron with other elements. He believed 
this country would continue to hold its own in this 
branch of science, provided the same energy was 
displayed as during and since the war. He hoped 
that the Society would extend its influence in the 
various districts where the study of metallurgy 
w*as so necessary. One point which had very much 
interested him with regard to the microstructure of 
steel was a fuller and more careful study of the effects 
produced on the physical properties of various kinds 
of steel by what might be termed “ cold treatments ” 
in contradistinction with “ heat treatments,” but 
which did not bring chemical action into play. 
A comparatively new competitor was coming into 
the field which in one sense might be thought to 
supplant the work of the microscopist and the 
metallographer. He referred to X-ray analysis 
of metals. But there was still ample room in these 
branches of research for further and supplementary 
work. It was impossible to prophesy the extent 
to which X-rays would be used in the future, but 
a great advance in research was inevitable. 

Captain J. W. Banrpfylde, A.R.S.M., F.R.P.S., 
read a communication on “ Some Failures in Steel 
as Revealed by the Microscope and Recorded by 
Photography.” The main lines of research employed 
in the investigation of failures in steel were chemical 
analysis, physical tests, macroscopical and micro- 
scopical examinations. The object of the communi- 
cation was to show that the last two named were 
most important factors in such examinations, and 
that much evidence might be brought to light by 
using the microscope, the attainment of which might 
otherwise be almost impossible. On account of 
the fact that macroscopical and microscopical 
work were so closely interwoven, a few of the methods 
employed in the former were briefly described. 
Three cases of failure in railway material were dealt 
with and the manner in which their causes were 
investigated by the above methods were described. 
In conclusion, a new form of metallurgical objective 
in which oblique light from all sides was employed 
was discussed. This was made possible even with 
high-power objectives such as the 2 mm. ofl immer- 
sion. Photomicrographs taken with these objectives 
were shown. , 

Mr. H. B. Milner, M.A., A.M.I.P.T., reacMp&per 
on “ The Use of the Microscope in the P|pK>leum 
Industry.” The wonderful strides made in the 
evolution of the petroleum industry had provided 
one of the most fascinating romances of modem 
commerce, particularly if the position to-day was 
compared with that of, say, fifteen years ago. To 
a large extent this rapid progress had been 
the result of development in the technique of pro- 


duction and refining, and in both branches micro- 
scopy had played an important part. Production 
implied, apart from drilling and engineering oper- 
ations on an oilfield, all the geological work essential 
to the exploration and location of oil-bearing territory 
and had come to be more and more dependent on the 
precise methods of micropalaeontology and micro- 
petrology, especially the latter. Similarly the micro- 
scopical investigation of impregnated (bitumenised) 
rocks was of great practical importance. On the 
refining side the microscope was being employed in 
a number of specialised operations including those 
concerned with deoolorisation of oil and the use of 
certain filters such as fuller’s earth, “ floridin,” 
charcoal and bauxite, whilst a study of oil-films and 
oil-blending was greatly facilitated by the micro- 
scope. Lubricants and greases, including graphite 
lubrication, presented a variety of practical problems 
of both manufacture and use, e.g., in connexion with 
fibre and other “ loaded ” greases ; these were 
more readily solved by means of the microscope 
than in any other way, as was the case with problems 
arising from the production of other impregnated 
textile materials used for roofing, insulation and 
sheathing purposes. Asphaltic rubber and asphaltic 
cement were two further commodities whose manu- 
facture and use gave rise to difficulties often met 
satisfactorily by microscopical enquiry. 


THE SIR JOHN CASS TECHNICAL 
INSTITUTE 

The Annual Distribution of Prizes at the Sir John 
Cass Technical Institute w r as held on January 30, 
1924, when the prizes and certificates wero distributed 
by Sir W. H. Bragg, K.B.E., F.R.S., Director of the 
Royal Institution. 

The Chairman of the Governing Body, the Rev. 
J. F. Marr, M.A., in giving a summary of the work 
of the Institute, stated that an outstanding character- 
istic of the past session had been the earnestness of 
the students and the regularity of their attendance. 
The work done had undoubtedly been of great value 
to the students, and through them to the industries 
with which they were associated. Altogether, 41 
studemts had been successful at the examinations 
of London University, five having obtained the 
degree of M.Sc. by research carried out at the Insti- 
tute, Twenty- two students had been engaged in 
research work during the session and 17 original 
investigations had been published, bringing the total 
number of papers issued from the Institute to 137. 

Following the distribution of the awards, Sir 
William Bragg delivered an address on “ Research 
Work and Its Applications.” The address was 
devoted particularly to the nature and objects of 
research. Emphasis was laid on the new era of 
research work marked by munificent gifts such as 
those of Sir Alfred Yarrow to the Royal Society, of 
the Rockefeller Trustees to University College, and 
by the stimulus given by the Department of Scientific 
and Industrial Research. Research work, it was 
pointed out, brought out self-reliance, the faculty of 
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selection and judgment of evidence, and 1 developed a 
sound study of previous investigations. The valuable 
faculty of selection was one of the most important 
lessons to be learnt in coimeidoii with research. A 
good researchstudentwas likened to a fire which, 
on a match being put to it burned without being 
touched again. The research worker should never 
try to convince others of the value of his work, but 
leave them to discover this themselves. Those who 
devoted their time to research were always hoping to 
add something to human knowledge and to human 
interest. It was our duty and our gain always to 
explore and the spirit of research therefore was some- 
thing which we should try to foster and incorporate 
in the nation's life. Concluding, Sir William Bragg 
said that research was not a religion, but the act of 
one. It implied a certain faith in the beauty and the 
purpose of the Universe ; that whatever there is in 
the world was really meant for us to see if only we 
can see it. ’ 

BIRMINGHAM UNIVERSITY CHEMICAL 
SOCIETY 

“ The Chemistry of the Photographic Plate ” was 
the subject of the Presidential Address delivered by 
Prof. G. T. Morgan, F.R.S., on January 21. There 
was a large attendance of graduates, research workers 
and science students. In an historical introduction 
to the photochemistry of silver salts, Prof. Morgan 
referred to the early experiments made by Fabrieius 
(1556), Scheele (1777), and by Wedgwood and Davy 
on the action of light on the silver halides (1800- 
1802). The production of a permanent picture was 
achieved by. J. N. Niepce (1813), who noticed that 
light rendered insoluble the bitumen of Judea, 
whereas the unexposed portion was removed by 
organic solvents. Daguerre (1835) introduced the 
method which still bears his name, Daguerrotype. 
This now obsolete process, which was practised tor 
nearly twenty years, resembled the modern processes 
in being dependent on t he formation of a latent image, 
which, in this case, was developed by mercury. The 
discoveries by Talbot and Herschel (1839) led to the 
improved Calotype or Talbotypo process (1841), a 
procedure which involved the use of sensitisers and 
developers. Herschel’s contributions were of funda- 
mental importance, and included the employment of 
hyposulphite (thiosulphate) for fixing, and the 
discovery of the blue print and platinotype processes. 
The wet-plate collodion process discovered by Scott 
Archer (1851) had a considerable vogue until super- 
seded by the dry plate or emulsion process introduced 
by Maddox (1871) and improved by Wrattcn (1876). 
The action of light on the silver halides was discussed 
with special reference to current hypotheses concern- 
ing the nature of the latent image. A practical 
demonstration was given of the chemical changes 
involved in the use of sensitisers and developers. 
Reference was made to the chemical constitution of 
organic developers and of the synthetic dyes em- 
ployed in the production of panchromatic plates. 
The chemical processes involved in fixing, intensifying, 
printing and toning were also explained by means of 
specially-devised experiments carried out by Mr. 


•'Or JP.' Praetor* The more modem applications of the 
platinotype and carbon printing processes were 
reviewed, and the address concluded with a brief 
reference to colour photography. 


SOCIETY OF PUBLIC ANALYSTS 

The Annual General Meeting was held at the 
Chemical Society's Rooms, Burlington House, on 
February 6, when the president, Mr. P. A. Ellis 
Richards, delivered his annual address. The follow- 
ing were elected as Officers and Council for the 
ensuing year : — President : G. Rudd Thompson. 
Past-Presidents (Serving on the Council) : Leonard 
Archbutt, A. Chasten Chapman, Bernard Dyer, 
Otto Hehner, P. A. Ellis Richards, Alfred Smetham, 
,E. W. Voelcker, and J. Augustus Voelcker. Vice- 
Presidents : S. F. Burford, F. H. Carr, and A. More. 
Hon. Treasurer : Edward Hinks, Hon. Secretary : 
E. Richards Bolton. Assist. Hon. Sec. : R. G. 
Felly. Other Members of Council : F. W. F. Arnauc* 
H. Ballantyne, E. T. Brewis, R. T. Colgate, R. L. 
Collett, J. C. Drummond, S. Elliott, E. M. Hawkins, 
H. F. E. Hulton, A. E. Parkes, A. R. Tankard, and 
J. F. Tocher. 

JJr. C. Ainsworth Mitchell, M.A., then read a paper 
on “ Osmium Tetroxide as a Reagent for the Estima- 
tion of Tannins and their Derivatives." Osmium 
tetroxide (the osmic acid of the microscopists) can 
be used as a sensitive reagent for tannins and their 
derivatives, being capable of detecting, e.g., 1 part 
of gallic acid in 3,000,000. The coloration ranges 
from red-violet in dilute solutions to violet-black in 
concentrated solutions. Unlike the author’s ferrous 
tartrate reagent, * osmium tetroxide gives similar 
colorations with both tho pyrogallol and catechol 
tannins. For quantitative work the ordinary 1 per 
cent, microscopic stain is diluted with 10 parts of 
water and a solution of 0-1 g. of pure ])yrogallol, 
catechol, or gallic acid is used as the standard. 
The colorations produced by catechol and pyrogallol 
are relatively proportional to their molecular weights 
and the same relationship applies to the colorations 
given by protocatechuic acid and catechol, but gallic 
acid gives a relatively more intense coloration than 
pyrogallol. The method affords a convenient means 
ol estimating the pyrogallol and catechol tannins 
together, in terms of catechol, pyrogallol, or gallic 
acid, and it has been applied to the analysis of various 
products such as extracts of wood, commercial saw- 
dust intended for curing fish, coffee, and hops. 

Apparatus for fat extraction and solvent re- 
covery was demonstrated by Mr. S. A. de Lacy, A.I.£\ 
The apparatus' consists of an extraction vessel with a 
three-holed stopper, one hole for tho special key 
device, one for the attached condenser, and one for 
tho tube to lead away the vapours of distilled solvent . 
The material to be extracted is suspended in a con- 
tainer supported in the extraction vessel, and the 
key device can be operated from the outside to close 
either the opening to the condenser or to the side 
tube, in turn. This device is essentially a thick 
circular rod attached to an oval platform with a drip 
point projecting from the lower surface. 



On January 21, Prof, Le Chatelier presented a 
paper by Monsieur Le Beau on the distillation of 
coal. Previously Monsieur Le Beau had shown 
that when distilling anthracite a large quantity of 
hydrogen was given off. The present work related 


when metals frig 
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and found application in metafiuri 
from carbon were necessary; In 
thermv competed with the electric furnace, and the 
special steels containing chromium tita* 

mm were the proof. An interesting field of research 

to gas coals containing from 30 to 36 per cent, of 1*?$^ for firet dfecovwed 

volatile matter. By 8 carefully fractionating the ty-Moissan and realwed by Gol^bohmidt. ; » 
distillate he has found that hydrogen and the higher • " > ^ ^ r. 

homologues of methane are of more importance as THE BRITISH SCHOOL OF MALTING AND 
constituents of gas than was thought. Thus, the V BREWING > 1 

higher homologues of methane may be present to &n. : 'i ; « •» 

the extent of 10 per cent. These differences were £ he n ^h°ol S™* > d ? on 

ascribed to the fact that formerly all the compounds £®bruary 9, at the Midland Hotel, Birmingham, 
of the saturated series were generally estimated as 7 c< J? l P?? i y included about forty. Professor 
methane, which was thus given too much importance. >iT^ r occupied the cham. t ; 

Monsieur C. H. Lallemand presented a note by bowl duly honoured, 

onsiour Bechet. w hn Atremr^ri ^ +w Mr. Walter bcott proposed the chairman and the 


Monsieur Bochet who attempted to show that the 
theoretical argument which led Van der Waals to 


Brewing School, In the course of a humorous 


vvxiiuu u?u van uer waais to r 7 I t * 7 • j. ^ . 7 

enunciate the law of “ The Corresponding States fP 660 * 1 bf saj® that his toast cq^ld be divided into 

of Fluid,” lacked a sound txuda. Bochet claims .P 16 . 

' * " - referred to the falling off m the numbers attending 

the dinner and suggested that the oompany should, 
consider what steps could be taken to revive its 


that by comparing the properties of water and of 
carbonic acid differences are found which are incom- 
patible with the truth of the law. 

During the meeting on January 28, Monsieur B6hal 
communicated the results of a study by Monsieur 
Freundler, on “ The Iodine Content of Algae,” a 
study not merely of theoretical interest, but which 
may lead to an mcrease in the production of iodine. 
When estimating the iodine in Laminaria by various 
methods, Monsieur Freundler found that the element 
was present in greater amount when the algce had 
been kept in the dark, or immersed in a saline solution. 


interest. Professor Ling said that it was to be 
regretted that neither Mr. Butler, Mr. Field {the 
External Examiner) or any other member of the 
board of management was present. Ho was pleased 
to say that the School was progressing favourably 
and fib at a comparatively large amount of research 
Work was being turned out. During the past session 
there had been published from the department ten 
papers. They had to thank Mr. H. E. Field for 
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By combining these two factors the yield of iodine P rcsentm S fP ho ° l with a potentiometer, whereby 
was almost doubled. Monsieur Gentil gave some new e 00T \ cen ^^ 10n of hydrogen ions could be 
information on the mfumetie. w measured. . This was one of the factors which 


information on the magnetic anomalies observed by 
Prof. Lazarev in the Koursh region of Russia. 

SOCIETE DE CHIMIE INDUSTRIE LLE 

On January 30, the Metallurgical and Mineral 
Industry Group heard, under the chairmanship of 
Mr. Gall, a paper by Mr. Boutigny on “ Aiummo- 
thermy.” After discussing the important part played 
by electric energy in the heavy chemical industry, 
Mr. Gall showea how the electrolytic soda process 
had become the necessary ally of the ammonia 
process in order to compete with the Leblanc process, 
which consumed so much coal. He then discussed 
aluminothermy and pointed out how great a heat 
arose from the combustion' of aluminium, owing to 
its great affinity for oxygen. Under certiam thermo- 
electric conditions aluminium would reduce metallic 
oxides to form alumina, freeing the metal and liber- 
ating a great amount of heat in yields sufficient for 
industrial purposes. ,The state of division of the 
mixture of mqfc^ia.voxide and aluminium powder 
was an impe ^ >jU>r, which might increase or 
moderate trap.- . _ J$oi the reaction. In practice 

the state of vwas designed to enable the 

operation to be carried out with safety. The most 
important reaction was that of iron oxide FjOa+Al*— 
Fea+A^Oa-^lS^ calories, a reaction which found 
numerous applications in welding,. Other reactions 


would probably be found of great utility in the 
future in deciding the stability of beer. 

Mr. F. J. Paton, one of the honorary secretaries, 
in proposing the past students, said that he welcomed 
the past students to the dinner as it was essential 
that the Brewing School as a whole should be able 
to meet together. All its students had a common 
tradition and this constituted a strong tie between 
the past and present students. Mr. W. E. Showell 
replied. 

The toast of the present students was given by 
Mr. F. A. Smith and replied to by Mr. W. S. Shaw 
in the absence of one of the honorary secretaries, 
Mr. S, N. Yeomans. 

The Chairman then proposed a vote of thanks 
to the honorary secretaries for organising the 
dinner. 

After the dinner the company became an informal 
committee, and the question was discussed as to 
what steps should be taken to induce a larger 
number of* past students to attend the dinner. 
Among other things the point was raised as to 
whether it would be preferable to hold the dinner 
in London instead of in Birmingham and ultimately 
it was decided, at any rate for the next year, to 
continue to hold the dinner in Birmingham. A 
. large committee, representative of past students 
in various districts, was then formed, Mr. S> Rain© 
being appointed secretary, . - /• > 
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w reeignalk>ii honours men- 

Sb o*%JP , made ^ the ba f >netci «f conferred on 
8emo « s rendered to the Imperial 
k,: “ oe and Technology, and on Mr. 
Sy of B ^fn g t n g r roU& benef *<*<>* to the Univer- 


have been Jacking, Jsuwjc-^i^b pr^tleanv eSP' ' ! * in -Tii a"i >~ .*"• «« * »n»ua.y oocie*y to be held 

the members of otoSodfetv ® me th£ ft ^ Chemloal Society on February 

fife, of patten' fa much to • ^ P ; I*urie will put forward 

; S 0 ®* 8 , swfflfstwns for a magnetic theory of valencv 
Ja^d onttie model of an atom which lmhas reoentlv 
devised. • The lecture ■urili Ka liinof i... 


the 

I quite realise tlfot t^-f(i'|h|S8Sibfe in all oases - ft*?! 1 ° f which"he‘'ha8 r^mtly 

dg«d. The lecture will be illustrated by lantern 
ooiisJdemtloh of tlttffouiAp.; Whenever the author 4 ^ft! 8 ' . 

° PfP®*, read befote hny section of the Society Monsieut R, P; Duchemiti, who was recentlv 
^“““Ueation of sufficient importer^ appointed an offioer of the Legion of Honour ha£ 
he should s»d)mit the manuscript to his Localocm- " president of the Union des Industries 

It thne ft all ? w 1 their acceptance of l P th « r . officers of the Union are MM. 

^? re ’ • #nd vice-presi- 

committee and the Editor. If accented for ouhHm... dents 1 M - Langois, treasurer : M. 


Committee and the Edit<*. If accepted for publica*- 
tion it could be set up at once and a sufficient number 
of galley proofs provided at Comparatively Uttlo 
extra cost, ami these should be ‘available bn request 
by any member desiring them. - .- P - 
I would further suggest that the discussion of- 

% <*— «« 


r w r ? \i r ’ ™ vuxo > ttXlu -oezan^on, vice-presi- 
dente ; M. Langois, treasurer ; M. Saunier, assistant 
treasurer; M^ Agashe, Guieu, Le Play, Thesmar, 

' , w m ' Poul ® nc > Hillard, Etieime, Binoche, 
tfisset and Herr, members of council. 

. * ' ' * * 

^Yom Paris the deaths are announced of Monsieur 
tf. Humont, a past president of the Society des 

a CYi/1 T • 


* ,-s , . — - ~ vv ^ wumusu w me occasxoi 

which it is read, but continued by both oral and “i l ”* av ^esinem oi the BocieW des 

wvittnn nr.T.+mV,„+; — -a — • ■ , Ingenieurs Civils, and Monsieur Lavaurs. formerly 

i of. managing director of the Cic. des Mines de CourriMes 

LUCJl P„ rt f ri * — a. ’• . 1. v .. „ 


uut wwwuueu oy coin oral 

^n contributions at subsequent meetings «. 

the Soction. This would, I am sure, lead to a much -Din „ **“«• 

better discussion, and would bring to our notice ^ rof ’ Ge ? r «? Quincke, desoribed as the nestor oi 
many points otherwise omitted. To complete the ifft 1 ?? 1 P h y“cists, and professor of physics at 
scheme it would, of course, be necessary that the 190 I’ has & ed ftt the age of ninety. 

*—’• ft bearing on the subject, should be ^pft f ift^ 8 ift** 9 ermany include the names of 
published m full. In your interesting paragraph in nift E ‘ Bieckboff, director of the Qualitative and 
the last issue you rightly say that the reading of Bharmaeeutioal Division of the Chemical Institute 
papers to one another can be overdone. It both can 4 * r sl } 1 b, r > ^h. Melzbach, director of the papei 
and is, but good discussions or debates on useful facWv nt * 1 ’“ + T " 

"nn,i 11 uf« S + ,,g .i. SU j je ^ t8 0ttn only ^ productive of 
O ood, both to the debaters and listeners. 

1 1 +n th& } ?? me wa y ma y be found to venti- 

ato this idea, and, if possible, to adopt, it with suoh 
modiheatione as the riAMAoii in *+« 


r l ^ J xu * "wizoacn, direotor of the paper 
^ , name ; ^ r - L- Schroeder, director 

of the Accumulatorenfabrik A.-G. 


may 


modihcationfl as the Council, in its wisdom 
consider advisable.— I am, Sir, etc., 

lT , - , , W. H. Coleman 

Chemical Industry Club, 

2, Whitehall Court, S.W. 1 
February 5, 1924 


PERSONAL AND OTHER NOTES 

feint* >«-. 


Szilagyi, professor at the Budapest 
technical Hoohschule, who died recently at the 
age of Sixty-four, had done valuable work on the 
scientific control of tho alcohol industry. 


SOUTH AFRICA 

Discovery ol Platinum in the Waterberg District 

T ^ e . re°® nt discovery of platinum in lode form in 
the Waterberg District of the Transvaal has aroused 
a good deal of interest on account of the unique 

ofit'to the Union' &nd th ® great economic possibilities 

To date, 99 per cent, of the world’s output of the 
platinum ^metals has been recovered from alluvial 
placers, the . principal deposits being in the Central 
Urals in Russia, where the pre-eminent matrix of the 
platinum is dunite, an ultrabasic rock consisting 
essentially of olivine and chromite. The minor 
deposits of platinum metals in the other parts of the 
world are almost wholly in rocks of a basic or ultra- 
basic tV*D6. Or in nlunpra n • . 


The jubilee of the Physical Society of London is 

^ W 20 to 22,’ world are almost whoUy in rock^ ofa“b^or ultre^ 

of the Sooiefrv* ^ ^ ^ V ® r8ary of tte meetin g h f SK> t P e ’ ? r ta P lacer s derived from the weathering 
ne aooiety. of such recks, ft ia interesting to note that there 

Prof. G. H. Hardy has been elected oresidfinf nf i be a , relationship between platinum 

National Union of ScieS STfor the vSr ° r ^niite ^d that in the sn&tfog of 

l!*24, and Dr. J. W. Evans has b4TXted ^^¥' co ? per oro8 of Sudbury the matte in 1916 

of the Researeh Cduncii. ” \f v™Sl? 4 ? i^kSddfoinbd 50,000 oz. of platinum and 

/- "/ "'".-tv rffiy m . y'i .yl^ , 01 Ihe Staeltmcr Onmnonjoci otatna 
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however, that the recovery of platinum metals was 
only 8 per cent, of the total contained in the matte. 
In Southern Africa the occurrence of platinum metals 
(apart from the osmiridium in the Rand banket) has 
been noted in a dyke of norite in the Gwelo District 
of Rhodesia and in the Somabula (Rhodesia) diamond- 
bearing gravels. In the Cape Province, platinum is 
known to exist in the copper-nickel ores of the 
Insizwa Range. In the Transvaal, chromite ores in 
Rustenburg and Lydenburg contain traces of 
platinum, and its presence has also been known in 
the norites of the Northern Transvaal. 

Platinum in vein material of an acid type has been 
recorded at a few isolated places only, but except for 
one occurrence in Nevada, these finds were of very 
small extent, and only of academic interest. It is 
evident that the recent discovery in the Transvaal of 
platinum in a quartz lode in acid country rock 
extending over a considerable distance is quite 
unique. The lode is in the Waterberg District, about 
100 to 110 miles north of Pretoria, and consists of a 
brecciated quartz filling with angular inclusions of 
felsite. Up to the present no particular type of lode 
matter has been found to carry platinoid values. 
The lode itself varies in width from one to 30 feet. 
Active prospecting in two areas showed platinum in 
tho outcrop. At “ Dbornhoek ” the lode was found 
to be 30 feet wide, but the values so far have been 
very low. At “ Rietfontein,” however, where the 
lode can be traced continuously for 3000 yards, the 
outcrop has been trenched and partly stripped for a 
distance of about 400 yards along the strike, the 
average content of platinum metals being 23-3 dwts. 
over 54 in. in width. The platinum in the ore is 
generally very fine, though nuggety pioees are seen. 
— (J. Chem. Met . and Min. Soc. S. Africa, Sept., 1923.) 

GENERAL 

The Mass- Spectrum of Indium 

In a letter to Nature of February 9, Dr. F. W. 
Aston states that he has examined the piass rays of 
indium (at No. 49, At. Wt. 114-8), using an anode 
containing the fluoride, and found that the mass- 
spectrum of the element showed only one line at 115. 
This, measured against l 127 and Cs 133 showed no 
deviation from the whole-number rule. Its intensity 
was insufficient to rule out the possibility of a small 
percentage of a second isotope, but, in the absence 
of evidence on this point, Dr. Aston considers 
that indium is best regarded as a simple element 
of mass number 115, as predicted by Russell. This, 
states Dr. Aston, was “ the only success worth 
recording,” owing partly to the capricious behaviour 
of the apparatus ior producing accelerated cathode 
rays, and partly to the unfavourable properties of 
the elements remaining to be analysed. 

Metallurgy in Luxemburg 

The production of iron and steel in Luxemburg 
haa risen from 1,685,700 tons, and 1,394,103 1., 
respectively, in 1922, to 1,406,666 t. and 1,197,739 t., 
in 1923. By far the larger proportion is produced 
by the Thomas process, Martin steel and electric steel 
being still limited in quantity. . 


review; 1 ' 

Industrial Alcohol. By J. G. McIntosh. Second 
edition, revised and enlarged . By H. B. Stocks, 
F.I.C. Pp. a*t~{-400. London : Scott, Green- 
wood amd Son , 1923. Price 12s, 6 d. net. 

The first edition of this book appealed in 1907, 
and the present volume is practically the same book, 
with the addition of three snort chapters dealing with 
alternative sources of alcohol which Have been opened 
up in recent years, together .. with Various other 
additions, but few corrections. The reviser ‘would 
have been well advised to rewrite entirely the older 
portions of tho book. However accurately it may 
have represented Continental distillery practice of 
thirty or forty years ago, it is now so out of date as 
to be of little more than historical interest. In the 
sections dealing with the fermentation of beets, 
grain, molasses, wine, etc., and the distillation arid 
rectification of alcohol, many passages bear evidence 
of literal translation from standard French works of 
the latter part of last century, and the frequent 
occurrence of such terms as “ phlegm,” “ retrogm- 
dation,” “ leaven,” to say nothing of “ sodic ethyl- 
ate,” “ oenanthic vapours,” etc., emphasises tho 
archaic character of the work. Few of the alcohol 
lighting and heating appliances figured in Chap- 
ter XIV are now to be found outside museums, and 
the statistics relating to the production of alcohol 
are, with few exceptions, carried no further than 1912. 
The language of the author is often obscure, and in 
places quaint. Wo read “ There are three principal 
classes of substances in phlegm . . . All other 
kinds are bastard lots ” ; and on page 60 we learn 
the function of the “ unique mother vat ” in con- 
tinuous fermentation. 

Apart from the shortcomings of the older portion 
of the book, tho reviser’s additions are not free from 
serious omissions. No reference is made to Ricardo's 
important work on the use of alcohol in the internal- 
combustion engine, nor is mention made of the 
Power Methylated Spirits Regulations of 1921, under 
which alcohol is now being denatured and used for 
motor transport in this country. The synthesis of 
alcohol from acetylene, which attained considerable 
importance during the war, and which is being 
further developed on the Continent, is given less than 
20 lines, with no indication of the nature of the 
chemical reactions involved. The “ amylo ” process, 
one of the most important developments of recent 
years, is referred to in only 7 lines. The theory of 
fermentation is confined to a short statement of 
Harden and Young’s hexose-phosphate equation of 
1910, but perhaps a fuller treatment of this subject 
is hardly to be expected in a work on industrial 
alcohol. 

With all its faidts the book is undoubtedly valuable, 
as giving a detailed account of the development of 
French distillery practice. The controversies which 
arose between Barbct and GuUlaumo as to methods 
of distillation and rectification are fully discussed, 
and the practical man cannot fail to find useful 
information in a book which deals exhaustively with 
the pioneer work of the older French distillers* 

G. W. Mqnieb-Wiluams 
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REPORTS 

Report on the Economic and Commercial Condi- 
tions in the Dominion op New Zealand, 
dated July, 1023. By N. Elmsley, Trade 
Commissioner, New Zealand, Department of 
Overseas Trade. Bp. 60. H.$. Stationery Office, 
1923. Price M >; - M 

The year how Wder* review was one of recovery 
from the post-war depression. >■ The trade returns in 
the last few years give little idea of the actual state of 
the country, but 1922 showed a more favourable 
trade balance than the previous year, while imports 
increased steadily consequent on the reduction of 
stocks accumulated in 1920. 

During 1922-23 the wool industry recovered from 
tho previous two bad seasons. In 1922, 914,094 bales, 
valued at £11,883,463, was exported. Most of this 
export took place before the rise m prices, so the figures 
do not indicate rightly the great improvement which 
took place during the year over the position in 1921, 
when 452,231 bales, valued at £5,221,479, was 
exported. Dairy produoe is an important item of 
export. In 1922, 1,120,200 cwt. of butter and 

I, 101,196 «wt- of cheese were exported, valued at 
19,041,554 and £4,686,850 respectively. 

Imports in 1922 were valued at £35,012,561, and 
exports at £42,726,249. Pastoral industries are 
responsible for an overwhelming majority of the 
exports. Of the imports the United Kingdom 
■supplied 52*25 per cent, in 1922, against 48*5 per cent, 
in 1921. The Dominion is now importing on the 
same scale as in 1914, and the United Kingdom is 
supplying about the same proportion as then, though 
there are still some articles which could be imported 
more largely from Britain ; the increase customs 
preference accorded to British goods since the end 
of 1921 has no doubt helped greatly to bring about 
the recent increase in the proportion of these in the 
total imports. The items of import in 19 22 included 
manufactured goods of animal origin, £41,641 ; oils, 
fats and waxes, £2,324,333; paints and varnishes, 
£370,552 ; stones and industrial minerals, £716,726 ; 
unmanufactured metals and ores, £331,577 ; manu- 
factured metals, £4,249,178 ; machinery, £2,769,325 ; 
leather and substitutes, £475,385 ; earthenware, 
china and glass, £716,182 ; drugs and chemicals, 

II, 098,024; manures, £248,572. 


Report on the Economic and Commercial Situa- 
tion of Australia, dated June, 1923. By 
8. W. B. McGregor, Senior Trade Commissioner 
of Australia. Department of Overseas Trade. 
Bp. 83. 11. M. Stationery Office, 1923. Price 
2- s\ (Sd. 

The year under review was again one of great 
prosperity (cf. Chem. and lnd. t 1923, 107), and 
Australia seems to have suffered less than any other 
country from the war. The position of wool con- 
tinues good, but wheat prices are down, and the 
reduction in the value ot wheat exports led to an 
adverse trade balance. Cotton-growing is assuming 
8 °me importance. Tho following quantities of metals 
Woro exported during 1922T snyOr, 11,746,295 oz. 


fine ; lead, 130,187 t. ; zinc, 159,414 t. ; copper, 
11,850 t. ; tin, 2657 t. ; pig iron, 83,533 t. whilst 
£3,507>119 was realised from the sale of gold in 1922. 
Prospecting for oil has been continued, but at present 
the only useful sources of oil are shale beds, which 
are worked to sbme extent. 

In the financial year 1922-23 imports amounted 
to £131,808,673 and exports to £117,913,083, giving 
an unfavourable balance as mentioned above. In 

1921- 22 the corresponding figures were £103,066,436 
and £127,846,535. Of the imports in the latter 
period the United Kingdom supplied 51 per cent, 
and the United States 18 per cent. Some particulars 
are given of imports in 1923, with reference to home 
resources. The existing cement works in Australia 
are more than capable of supplying the demand but 
44,969 1. was imported. About 90 per cent, of the 
cinematograph films imported, which were valued at 
£289,244, came from the United States. The figures 
for chemicals, drugs, etc., are for 1921-22, when the 
value of such imports was £3,553,377. Items of 
interest were tartaric acid, £29,354, and cream of 
tartar, mainly derived from the United Kingdom. 
Synthetic dyes were valued at £162,498, proprietary 
medicines, etc., at £513,000, perfumery and toilet 
preparations at £278,000. Imports of explosives in 

1922- 23 were valued at £202,758 ; some explosives 
are made in Australia. 

Of the exports from Australia in 1921-22 the United 
Kingdom took 45*2 per cent., and other British 
countries 17*1 per cent. ; both figures are somewhat 
less than in the previous year but more than before 
the war. ^ 

Although protected by heavy tariffs Australian 
manufacturing industries are making little headway. 
The reasons are the small home market and high 
costs of production and distribution which render 
export impossible. 

Some account is given of the development for pro- 
duction of electric power of brown coal deposits in 
Victoria ; 10 acres of brown coal have been exposed, 
and the main power-house is nearly completed. 
Hydro-electric development is going on in Tasmania 
and 63,000 h.p. is now available. 

Report of the Food Investigation Board. 

Department of Scientific and Industrial Research. 

Pp. 60. H. M. Stationery Office, 1923. Price 

1*9. 6d. 

The outstanding event of the year recorded in 
the report of the Food Investigation Board is tho 
equipment of the Low-Temperature Research Station 
at Cambridge, at which work has already begun. 
It is interesting to note that the station intends to 
aim at an accuracy in its work comparable even 
with that of the National Physical Laboratory. 
Already tho station has been used for the deter- 
mination of the effect of cold on insulin and an 
aocount is given in the report of a promising develop- 
ment of the theory of the freezing of tissues. Work 
has also been carried out under the Board on the 
storage of apples, the preservation of fish, the 
chemical changes in meat during cold storage, and 
the chemistry of the ripening of fruit. 
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During investigatioii of. <k gas storage ” the Fruit 
and Vegetables Committee found that the carbon 
dioxide used leaked at an unexpectedly high rate 
through the walls of the store, and experiments 
are in course at the National Physical Laboratory 
oh coating materials to prevent this loss. The 
work on carbohydrate and nitrogenous autolysis 
of cold-stored meat is far enough advanced to show 
that, even at cold-storage temperatures, t)io glycogen 
content diminishes, the change being complete and 
comparatively rapid at high temperatures. Hiss 
D. M. Moyle has worked out a method for estimating 
small quantities of succinic acid in muscle and 
Miss D. L. Foster has investigated methods for 
estimating glycogen. The production ‘ of brown 
methaemoglobin in frozen meat has been studied 
and the attempt is being made to correlate the 
chemical changes taking place in meat extract 
with the various phases in the growth of a single 
species of bacterium, viz., Staphylococcus aureus. 
Work done under the Engineering Committee 
includes research on the “ time-lag ” of thermo- 
meters, tho absorption of moisture by insulating 
materials, the thermal and corrosive properties of 
ethyl chloride, and hygrometry. The investigation 
(under the Oils and Fats Committee) of the products 
of the hydrolysis of fats has been continued under 
the supervision of Principal J. C. Irvine, using a 
fat consisting essentially of tristearin, and various 
methyl ethers of glycerol have been prepared for 
reference, particularly trimethylglyccrol, 0-dimethyl- 
glycerol and ay-dimethyl glycerol. At Manchester, 
oleic acid and the synthesis of the higher unsaturated 
acids have been investigated. The formation of 
fat by yeasts is still being studied at the Lister 
Institute, interesting results having been obtained. 
Much time has been devoted, under the Canned 
Foods Committee, to the improvement of methods, 
e.g., for distinguishing between primary, secondary 
and tertiary amines, and for estimating inorganic 
phosphate in the presence of organic matter. 

COMPANY NEWS 

SOUTH METROPOLITAN GAS CO. 

The revenue account for the year 1923 shows a 
credit balance of £530,699, against £741,903 for 1922, 
and the balance brought forward was £234,986. 
Debenture interest and other fixed charges being met, 
the dividend of 5 per cent, has been paid on the 
preference stock, and the dividend for tho year on 
the ordinary stock is 5 J per cen ^|Aap^ 5|%er cent.). 
An allocation of £16,500 is to |^p{e to the reserve 
fund (against nil), and the be carried f or- % 

ward is to be increased by £254,510. The 

capital liability of the undertSHg has been reduced 
during the year by the redemjWpn of £147,420 five 
per cent, preference stock, Seued in 1917. The 
balance of this stock will be ^deemed in December 
next. The directors report an increase in the number 
of gas consumers, and in appliances used by them. 
The total receipts for the year amounted to £4,542,497 
(against £4,891,620). 


. MARKET REPOST . 

This Market Report is compiled from special information 
received from the Menufactwrs «wu*med* 

Unless otherwise stated the prweo quoted below cover 

quantities net and naked at teflere* ■ worker ", > . y j 

\ , GENERAL HEAVY CHEMICALS -y '/-.V 

The market shows signs of confidence and, business seems 
to be settling down on a satisfactory scale in spite of. the 
depressed state of the textile trade and unsettled labour 
conditions. There are no changes of price to be noted in 
any of the standard lines but in articles which are imported 
from the Continent- values are continuing to rise. Formic 
acid is in better supply, the^hoine-produced material being 
now available. 

Acetic Acid, 40% tech. . . £24 per ton. Fair inquiry. 

Acid Hydrochloric . . 3s. 9d.— 6s. per Carboy d/d., ac- 
cording to purity, strength and 
locality. ; 

Acid Nitrio 80 * Tw. . . £21 lOs.-^£27 per ton makers 
works according to district and 
quality. 

Acid Sulphuric . . . . Average National prices £o.r. 

makers’ works, with slight varia- 
tions up and down owing to 
local considerations ; 140 P Tw., 
Crude Acid, 65s. per ton. 168° 
Tw„ Arsenical, £5 10s. per ton. 
168® Tw., Non-arsenical, £6 15s. 
per ton. , 

Ammonia Alkali , . £6 15s. per ton, spot, delivery. 

General export demand good, 
particularly from the Continent. 
Bleaching Powder .. Spot £11 d/d. ; Contract £10 d/d. 

4 ton lots. 

Bisulphite of Lime . . £7 per ton, packages included* 
Borax, Commercial — 

Crystal ... . , . . £25 per ton. 

Powder . . .. £26 per ton. 

(Packed in 2-cwt. hags, carriage 
paid any station in Great 
Britain. )> 

Calcium Chloride . . £5 17s. 6d. per ton d/d. 

Potash Caustic . . . . £30 — £33 per ton. 

Potass. Biohromate . . 5$d. per lb. 

Potass. Chlorate . . . . 3d.— 3$d. per lb. 

Salammoniac .. •.. £32 per ton d/d. 

Salt Cake . . . . £4 10s. per ton d/d. 

Soda Caustic 76% .. £17 — l! 9 10s. per ton, according 

to quality. 

Soda Crystals . . . . £5 5s. — £5 10s. per ton ex railway 

depots or ports. Business good. 
8od. Acetate 97/98% . . £24 per ton. 

Sod. Bicarbonate . . £10 10s. per ton carr. paid. In 
fair request. 

Sod. Bisulphite Powder 

60/62% . . , . £19 — £20 10s. per ton according to 

quantity, f.o.b., 1-cwt. iron 
s drums included. 

Sod. Chlorate . . . . 3d. per lb. Very quiet. 

Sod. Nitrate refd. 96% . . £13 5s. — £13 10s. per ton ex 
Liverpool- Nominal. 

Sod. Nitrite, 100 %basis. . £27 per ton 4 /d. 

Sod. Sulphide cone. 60/65 About £15 jper ton. 

Sod. Sulphite, Pea Cryst. £15 per ton Lo.r. London, 1-cwt, 
kegs included 

RUBBER CHEMICALS 

The demand for rubber chemicals remains somewhat 

slow. 

Antimony sulphide . . Expected to advance in sympathy 
with the crude metal, • ? 

Golden.. v . . 5^d.~^ls, 3d. per lb.; according to 
.-/<■ f" quality. ; 
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Antimony A ~ v ^ vy t . • • ■ ■■'•'.£■ - ‘ , i.. ' T ' - • 

.V U- 3a^iil 6d. per ib., wcoHln« ^ /# 4 ">*. . ** ** Sld.~la.I0d. /per \ g&> ex 

io ouaUiy. - Trt w_orio/ works m t*nk wagons. 

Arsenic Sulphide, Yellow Is. Hd. per lb. Tohiole~flO% . . ... la. 4|d.—ls. 7d. per gall. 

Cadmium Sulphide ,♦ 4s, per lb. ,r ** **• 8d.-~ la. I0d. per gaU. v 

'*»-»***■. - 

■^Esst'jsrts' as#**. •• ^ 

w three cart bta cannow be ° U ' *'* ) per gall, according to 

- boughtateid. per Ibex wharf *^'a i ***** •“* district. Market 

v FoTdirect Spemficatwn) very firm. Demand good. 

tity the priori is about 6d. Jv - 

u m * L , ^ ^ per lb. d.i>f. Solvent bO/i 00 .. Is. Id.— Is. 2d. per gall.) fair 

Carbon Tetrachloride .> , fciper ton,, drums free. Solvent 90/190 .. Is. Id.— Is. 3d. per gall, (businosa 

White and Dark 4d— 6|d. per lb, J^ir demand J3r®0*ote Salta £7 10s.— £8 per ton. Demand 

: ."ffiSC*'*^*.***' . 'oTSSp.M. Price nominal. 

SSTiSi."..* *“***“•: 

pro.” .. .. .. «5 10. ion (,o.r. London. S&S7* " 

-**“ •;• : ■■ i.«- ::SiXn.„,o„. 

IlSSSoiWi^S:^. wp.ru, *** •• »TS:-SrSlS,o. r™ 

Zinc Sulphide " »* *•“•** « . . ,.£52* S ,.,d y », th ,.|, 

, s ness. 

WOOD DISTILLATION PRODUCTS 

AH acetates command a good trade and there appears a INTERMEDIATES AND DYES 

more healthy prospect in the charcoal market. 

Acetate of Lime — Business in dyestuffs has improved appreciably with 

Brown .. .. .. £14 10 b. per ton d/d. Demand given tor ,arger < J uantiti «*' Prices are 

active. 

G . r °y * £22 per ton. In the following list of Intermediates delivered prices 

Llc l uor 9d. per gall, 32® Tw. include packages except where otherwise stated. 

Charcoal . . . . . . £7 6s.— £0 per ton, according to Ac ? tio ^hydride 06% . . Is. 6d, per lb. 

. T . grade and locality. Market quiet. Ac J d JJ* ’ * • • . . v 4s. 6d. per lb. 100% basis d/d. 

Iron Liquor . . . . Is. 7d. per galL 32® Tw. Ao ] d Naphthionio . . 2a. 5d. per lb. 100% basis d/d. 

Is. 2d. „ „ 24° Tw. ^cid Neville and Winther 6s. lid. per lb. 100% basis d/d. 

liquor • • • « I0d.— Is. per gall. 14/15° Tw. Ao , 1( J Salicylic, tech. . . Is. 6d. per lb. Better demand. 

Wood Creosote . . . * 2s. 7d. per gall. Unrefined. Aoid Sulphanilio . . 10*d. per lb. 100% basis d/dj 

Wood Naphtha — Aluminium Chloride, an- 

Miscible .. . . 6s. fid. per gall. 60% O.P. Dull ^yd. / * •• . Is. per lb. d/d. 

market. An ?}! n0 ^ • • • • 8|d. per lb. naked at works. 

Solvent . . . . 5». fid. per gall. 40% O.P. DuU Andrne Salts , . . . 9d. per lb. naked at works. 

market. Antimony Pentachloride Is. per lb. d/d. 

Wood Tar .. , . £5 — £0 per ton according to grade. Benzidine Base .. . ... 4s. fid. per lb. 100% basis d/d. 

Demand not very brisk. Ample Benzyl Chloride 96% . , Is. 3d. per lb. 

R * , r , „ supplies. p-Ohlorphenol . . . . 4s. 3d, per lb. d/d. 

crown Sugar of Load . . £42 per ton. Demand more active. P-Chloraniline . . . . 3s. per lb. 100% basis. 

TAR PRODUCTS o*Cresol 29/31° O. 5|d. — fid. per lb. Demand quiet. 

Arid Carbolic— * PR0DUCTS m-Cresol 90/100 % . . 2s. ld.-2s. 3d. per lb. Market 

Crystals .. .. S^per Ib^Sorae busmess pass- p-Creso! 32/34» 0. .. Ss.’Td' 3d. per lb. Market 

( i udo GO s .. Is. 10d.— 2s. per gall. Little busi* Dichloraniline .. .. 28.^. per lb 

ssssstf." :: *»»— 

•'*»* - .. u»n.a P! . a™, - ■■ 

Dark .. . , luiftiit Mmethymulina .. .. 2s. 3d- per lb. d/d. Drums extra. 

SEK53K- 

tss^ « ua Tt »—-—•« wSPSariHiJss*. 

VnZied ■' S Very ^ et - " ■ , , 08/88° a Is. 2d., per lb. nakeTat Zg 

Benzoic,- • • #*d.— »d. per gedl. Djphanylamine .. . . 3s. 3d. per lb. d/d. 

Ci-u.lo OS’s I ... .. 10R— Is. per gall, ex works in .. ; .*'* d/ld. 
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p.Nitraniline . . . , 2s. fid, per lb. d/d. 

Nitrobenzene . . . 6$d. — 5$d. per lb. naked at works. 

o-Nitrochlorbenzol . . 2s. per lb. 100% basis d/d. 

Nitron aphthalene .. llfd. per lb. d/d. 
p-Nitrophenol . . . . Is. 9d. per lb. 100% basis d/d. 

p-Nitro-o-amido-phenol. . 4s. Gd. per lb. 100% basis. 
m-Phenylene Diamine . . 4s. Od. per lb. d/d. 
p-Phenylene Diamine .. 10s. 6d. per lb. 100% basis d/d. 

R. Salt 3s. per lb. 100% basis d/d. 

Sodium Naphthionate . . 2s. 7d. per lb. 100% basis d/d. 
o-Toluidine . . . . 7d. — 8d. per lb. 

p-Toluidine . . . . 3s. 10d.~-4s. fid. per lb. d/d. 

m-Toluylene Diamine . , 4s. 6d. per lb. d/d. 

PHARMACEUTICAL AND PHOTOGRAPHIC 
CHEMICALS 

Acid, Acetic 80% B.P. . . £52 per ton. 

Acid, Acetyl Salicylic . . 3s. Od.— 3s. Od. per lb. Steady 

demand* 

Acid, Benzoio . . . . Commercial acid dearer at 2s. 9d. 

per lb. B.P. quality remains 
unobtainable. 

Acid, Boric B.P. . . Cryst. £54 per ton, Powder £58 

per ton. Carriage paid any 
station in Great Britain. 

Acid, Camphoric . . .. 18s.-— 20s. per lb. 

Acid, Citric .. ..Is. SJd. per lb., less 5% for ton 

lots. Market firm. 

Acid, Gallic . . . . 3s. per lb. for pure crystal* 

Steady market. 

Acid, Pyrogftllio, Cryst. . . 6s. per lb., for 28 lb. lots. 

Acid, Salicylic . , . . 2s. 4d. — 2s. 7d. per lb. For ton 

lots 2s. 3d. is quoted. Market 
slightly easier. 

Acid, Tannic , . . . 3s. 3d. per lb. for B.P. quality. 

Acid, Tartaric . . . . Is. l£d. per lb. less 6%. Very 

firm. Considerable inquiry and 
buying. 

Amidol .. .. . . 9s. per lb. d/d. 

Acetanilide . . . . 3s. per lb. Weak. 

Amidopyrin .. . . 14 b. per lb. Demand negligible. 

Ammon. Benzoate . . 4s. per lb. 

Ammon. Carbonate B.P. £35 per ton. 

Atropine Sulphate . . 12s. Gd. per oz. for English make. 

Market neglected. 

Barbitono., . . ..17s. per lb. 

Benzonaphthol . . . . 5s. 9d. — Gs. 3d. per lb. Supplies 

scarce. 

Bismuth Salts . . . . A steady market. Prices according 

to quantity : 

Bismuth Carbonate . . 12s. 9d. — 14s. 9d. per lb. 

„ Citrate .. ..11s. 4d. — 13s. 4d. „ 

„ Salicylate , . 10s. 2d. — 12s. 2d. „ 

„ Subnitrate . . 10s. 9d. — 12s. 9d. „ 

Borax B.P. . . . . Crystal £29, Powder £30 per ton. 

Carriage paid any station in 
Great Britain. 

Bromides — Per lb. 

Potassium . . . . 9d. — lOd. ^ 

Sodium . . . . 9£d. — lOd. > Steady market. 

Ammonium .. .. lid. — Is. ) 

Calcium Lactate . . 2s. 9d. per lb. for best English 

i-T* make. Market firm. 

Chloral Hydrate j. U f. . 3s. 9d. per lb. Weak. 
Chloroform * . . 2s. per lb. for cwt, lots. 

Creosote Carbonate Si . . 6s. Gd. per lb. Little demand. 
Guaiacol Carbonate . . 13s. per lb. for small stocks 
available. More inquiry, 
available. Slightly weaker. 

Hexamine . . . , 3s. Gd. — 4s. per lb. for foreign 

makes. 

Homatropine Hydro bro- 
mide . . . • .* 30s, per os* 


Iron. Ammon. Citrate, B.P. Is. 1 Id. — 2s. 3d. per lb„ according 
to quantity. 

Magnesium Carbonate— 

Light Commercial . . £36 per ton net. 

Magnesium Oxide — 

Light Commercial . . £72 10s. per ton, less 2$%. 

Heavy Commercial . . £26 per ton, less 2$%. 

Heavy Pure . . . . Is. 6d. — 2s. 3d. per lb., according 

to quantity. Steady market. 

Menthol — 

A.B.R. recryst. B. P. 56a. per lb. 

Synthetic . . . . 26s. — 35s. per lb., aooording to 

quantity. English make. Steady 
demand. 

Mercurials . . . . Prices reduced. Market quiet. 

Red oxide . . . . 4s. 9d.- — 4s. 10d. per lb. 

Corrosive sublimate . . 3s. — 3s. Id. „ 

White procip. . . . . 4s. Id. — 4s. 2d. „ 

Calomel . . . . 3s. 5d. — 3s. 6d. „ 

Methyl Acetanilide . . 20s. per lb. 

Methyl Salicylate . . 2s. lOd. — 2s. 1 Id. per lb. for 

carboys. 

Methyl Sulphonal . . 22s. per lb. 

Methylene di-tannin . . 7s. Gd. per lb. In good demand* 

Paraformaldehyde • . 3s. 6d. per lb., without much 

inquiry. 

Paraldehyde . . . . Is. 8d. per lb. 

Phenacetin . . . . 7s. 3d. per ll>. Dull, 

rhcnazone , . . . 8s. per lb. Dull. 

Penolphthalein . . . . 8s. per lb. 

Potass. Bi tartrate — 

99/100% (Cream of * 

Tartar) .. 88s. — 90s. per cwt., less 2$%. 

Firm market. Inquiry good. 

Potass. Citrate , , . . Is. 8d. — 2s. per lb. 

Potass. Ferricyonide . . 3s. per lb. 

Potass. Iodide . . . . 16s. 8d. — 17s. 6d. per lb., accord- 

ing to quantity. Demand con- 
tinues. 

Potass/ Metabisulphite . . 7|d. lb., 1-owt. kegs included. 

Potass. Permanganate . . 9d. per lb. for B.P. crystal English 
make. In good demand. 

Quinine Sulphate . . 2s. 3d. — 2s. 4d. per oz., in 100 oz. 

tins. Steady market. 

Resorcin . . . . . . 6s. 3d. per lb. 

Salol 3s. 9d. per lb. 

Silver proteinate . . 9s. Gd. per lb. 

Sod. Benzoate, B.P. . . 3s. 3d. per lb. 

Sod. Citrate, B.P.C., 1923 Is. 9d. — 2s. per lb., according to 
quantity. 

Sod. Hyposulphite — 

Photographic . . . . £14 — £15 per ton, according to 

quantity, d/d. consignee's sta- 
tion in 1-cwt. kegs. 

Sod. Metabisulphite cryst. 37s. 6d. — 60s. per owt. nett cash, 
according to quantity. 

Sod. Nitroprusside . . 16s. per lb. Less for quantity. 

Sod. Potass. Tartrate 

(Rochelle Salt) . . 87s. 6d. per cwt. Market quiet. 

Sod. Salicylate . . . . Powder 2s. lOd. — 3s. Id. per lb.. 

Crystal at 2s. lid. — 3s. 2d. per 
lb. 

Sod. Sulphide — 

Pure recryst lOd. — Is. 2d. per lb., aooording to 

quantity. 

Sod. Sulphite, anhydrous £27 10s. — £28 10s. per ton, accord- 
ing to quantity, 1-cwt. kegs 
included. In large casks £1 i>or 
ton less. 

Sulphonal 18a. 6d. per lb, 

Tartar Etaetio Is. 4d. per lb. 
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Thymol . . . . . . 13s. 6cL— 14$, 6d. per lb. for good 

white crystal from ajowan soed. 
Distinctly firmer. 

PERFUMERY CHEMICALS 
Acetophenone . . . . 12s. 6d. per lb. 

Aubepine . . . . . . 13s. 0d. „ 

Amyl Acetate . . . . 3s. „ 

Amyl Butyrate . . , . 7a. id. „ 

Amyl Salicylate . . . . 3ft. 6d. „ 


Anethol (M.P. 21/22° 0.) 3s. 9d. „ 

Benzyl Acetate from Chlo* 
rine-freie Benzyl Alcohol 3s. 3d. „ 

Benzyl Alcohol free from 
Chlorin .. . . 3a. 3d. „ 

Benzaldehyde free from 
Chlorine . . . , 3s. 3d, ,, 

Benzyl Benzoate. . ^ .. 3s. 9d. , , 

Cinnamic Aldehyde 

Natural .. .. 18s. 6d. „ Cheaper. 

Coumarin , . . . 21s. „ 

Citronellol s .. .. 10s. f> 

Citral ♦ . . . . . 10s. „ 

Ethyl Cinnamate . . 10s. „ 

Ethyl Phthalate . . . . 3s. 9d. ,, 

Eugenol . . ..11s. „ 

Ueraniol (Palmarosa) . . 37s. 0d. „ 

Gioraniol . . . . . . 10a. — 17s. 6d. per lb, 1 

Jleliotropine . . . . 8s. 0d. per lb. 

Iso Eugenol . . . . 15 b. 9d. „ 

Linalol ex Bois de Rose . . 20s. „ 

L inalyl Acetate . . . . 20s. „ 

Methyl Anthranilate . . 8s. 6d. „ 

Methyl Benzoate . . 6s. *» . 

Musk Ambrette . . . . 52s. 6d. „ 

Musk Xylol . . . 19s. „ 

Ncrolin . . . , . . 4s. ,, 

Phenyl Ethyl Acetate . . 10s. „ 

Phenyl Ethyl Alcohol , . 16s. „ 

Rhodinol . . . . . . 65s, „ 

iSafrol . . . . . . Is. lOd. „ 

Terpineol . . . . . . 2s. 6d. „ < 

Vanillin 26s. 6d. per lb. 

ESSENTIAL OILS 
Almond Oil, Foreign 
S.P.A. . . .. .. 14s, 6d. per lb. 

Anise Oil .. .. . . Is. lid. „ 

Bergamot Oil . . . . 14s. 6d. „ 

Bourbon Geranium Oil . . 32s. 6d. ,» 

Camphor Oil . . . . 75s. per cwt. 

Cananga Oil, Java . . 9s, 4gd. per lb. 

Cinnamon Oil, Leaf . . 5fd, per oz. 

Cttssia Oil, 80/85% . . 9s. 6d. per lb. 

Citronella Oil — 

Java 85/90% .. . . 4s. 7Jd. „ 

Oylon . . . . . . 3s. 6d. „ Cheaper. 

Clove Oil . . . . . . 9s. „ 

Eucalyptus Oil 70/75%. . 2s. 4$d. per lb. 

Lavender Oil — 

French 38/40% Esters 24s. 6d. per lb. 

Lemon Oil .... 3a. „ 

Lcmongrass Oil . . 2}d. per oz. 

Orange Oil, Sweet . . 12s. 6d. per lb. 

Otto of Rose Oil — 

Bulgarian . . . . 34s. per oz. 

Anatolian . . . . 26s. per oz, 

Palma Rosa Oil . . , . 20s. per lb. Cheaper. 

Peppermint Oil— 

English . . . . 70s. per lb. 

Wayne County . . 16s. 6d. per lb. 

Japanese . . . .. 13s. 9d. per lb. Advanced, 

Pcttigrain Oil . , . . 9s. 6d. per lb. 


TRADE NOTES 

Official Trade Intelligence 

The Department of Overseas Trade (Development 
and Intelligence, 35, Old Queen Street, London, 
S.W. 1) has received the following inquiries for 
British goods. British firms may obtain further 
information by applying to the Department and 
quoting the specific reference number. 

Argentina : Tinplate (167) ; Belgium : Chemical 
products, ores (147) ; Brazil ; Artificial silk (169) ; 
British India : Silk yarns (139) ; Bulgaria : Small 
tools, grindstones (12,355 /F.E. /E.C. /2) ; Danzig: 
Oils (148) ; Denmark : Tinplate, steel, iron (149) ; 
Egypt : Steel (Inspecting Engineer, Egyptian and 
Sudan Governments, Queen Anne’s Chambers, 
London, S.W. 1, It el E.S.R. 49*3/2); Esthonia: 
Chemicals, rubber, leather (150) ; Italy : Leather 
(151) ; Morocco : Hardware (160) ; Poland : Leather 
(8566/F.R./M.C./2) ; Rumania : Petroleum (154); 
Spain : Paper, chemical fertilisers (155) ; Sweden : 
Paint, chemicals, petrol, oil (157) ; United States : 
Tiles, cement, coal-tar products (163), tinplate 
(164), silk (166) ; Uruguay : Tinplate (167) ; West 
Africa : Iron (162). 

Dyestuffs (Import Regulation) Act, 1920 

The following statement relating to applications 
for licences under the Dyestuffs (Import Regulation) 
Act, 1920, made during January has been furnished 
to the Board of Trade by the Dyestuffs Advisory 
Licensing Committee. 

The total number of applications received during 
the month was 441, of which 377 were from mer- 
chants or importers. To these should bo added 
17 cases outstanding on January 1, making a total 
for the month of 458. These were dealt with as 
follows : — Granted, 363 (of which 340 were dealt with 
within 7 days of receipt) ; Referred to British makers 
of similar products, 52 (of which 41 were dealt with 
within 7 days of receipt) ; Referred to Reparation 
Supplies available, 8 (all dealt with within two days 
of receipt) ; Outstanding on January 31, 1924, 
35 (mostly dealt with at Meeting of the Committee, 
held February 1). 

Of the total of 458 applications received, 389 or 
85 per cent., were dealt with within 7 days of receipt. 

Foreign Company News 

The Franco-Belgium Syndicate for the Advance 
of Franco-Belgium interests in the Russian Petroleum 
Industry, in agreement with the Committee Interaltee 
des Society Naplitiferes, has decided that it is 
impossible to continue to collaborate with the Groupe- 
ment International des Society Naphtif£res. 

A new company, the Society Anversoise de Soie 
Artificielle, has been formed at Antwerp (Belgium) 
to exploit the viscose process. 

The Soci4t4 Girod Cogne has been formed to take 
the electrical steel works at Aoat& where special 
wheels are made, 

The Soci6t4 Industrielle djJ^oke, Charbons et 
Agglomer<6s has been establish*® at Paris to produce 
special foundry coke by distilling Durham coking 
coal mixed with English anthracite, and to recover 
by-products. 
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The Soctet^ Progil (Gillet) has taken over the 
Soci£t£ des Anciens Etablissements Cognat, which 
manufactures wood-distillation products at its works 
at St. Rambert d’Albon. 

The Syndicat Fran^ais d’ Etudes P&trolifdres con- 
stituted under the Government auspices to form a 
Union Nationale des Pet roles is negotiating with the 
Turkish Petroleum Co., and with American petroleum 
experts, who are studying the oil-fields in Mesopo- 
tamia. The negotiations are sufficiently far advanced 
to enable the Board of Directors of the Syndicat to 
decide to form the company, which should constitute 
the national petroleum group, and to ask the French 
Government to renounce the option which it holds 
on one-quarter of the shares of tho Turkish Petroleum 
Company. ^ 

Trade Information 


analysts (metallurgical), the tJ.S; Bureau of Stan- 
dards, and English, French, Italian and United 
States iron and steel works chemists <both makers 
and users). 

A special feature of steel “ P ” certificate is that it 
contains full notes of the methods actually used by 
the co-operating analysts. 

The standard samples may be obtained in 50, 100, 
and 500 gramme bottles, either direct from Organising 
headquarters, 3, Wilson Street, Middlesbrough, or 
through any of the leading laboratory furnishers at a 
price just sufficient to cover the cost. The usual 
certificate, giving the names of the analysts, the 
types of methods used, and a detailed list of the 
results will be supplied with each bottle. 

The full list of all the standards now available may 
bo obtained on request. 


Dyestuffs Catalogues used to be fascinating pro- 
ductions in pre-war days, but have long been either 
lacking or uncommon. It is a pleasure to note the 
appearance of a new series of productions, issued 
by the Clayton Aniline Co., Ltd., of Clayton, Man- 
chester, to illustrate the effects that can be obtained 
with the various dyestuffs supplied by that company. 
Each booklet contains an introduction describing 
the properties of, and methods of using, the particular 
dyes, and illustrates the effects obtained by a scries 
of samples, showing a wide and pleasing range of 
shades. Mention may be made of the booklets 
devoted to “ Direct Colours on Cotton Piece, 5 * 
“ Acid Colours on Woollen Piece,” “ Acid Colours 
on Woollen Felt,” “ Chrome Colours on Woollen 
Piece 55 and ” Union Colours,” the last-named being 
applied by the one- bath process. Of special interest 
is the booklet devoted to direct and sulphur colours 
showing “ Celaneso ” effects, a discovery which 
has placed a new weapon in tho hands of the textile 
designer. Attention may be drawn to a pamphlet, 
also issued by the Clayton Aniline Co., which details 
the latest recipes for producing a red upon cotton 
by means of paranitraniline red, a dye whoso 
brilliancy and fastness combined with cheapness 
mako it a serious competitor of alizarine for many 
classes of work. A further catalogue is devoted to 
the direct colours of the Society of Chemical Iudustry 
in Basle, colours which are obtainable in this country 
from the Clayton Aniline Co., Ltd. 

British Chemical Standards 

Tho Organisers of the British Chemical Standards 
movement announce the publication of the complete 
certificates of analyses of the following samples : — 


PUBLICATIONS RECEIVED 

Report on the Present State of Knowledge or Acces- 
sory Food Factors (Vitamins). Compiled by a 
Committee appointed jointly by the Lister Institute 
and Medical Research Council , Privy Council and 
Medical Research Council. Second edition , revised 
and enlarged . Vp. 171. London: II. M. Stationery 
Office, 1924. Price is. Gd. 

Bulletin or the Imperial Institute. Edited by The 
Director and prepared by the Scientific and Technical 
Staff of the Imperial Institute and by other Contribu- 
tors. Vol. XXL, No. 3. Pp. i mi., 431—507. Lon- 
don: John Murray, 1923. Price (id. 

Report of the Godlee Observatory ior the years 1916 — 
1922. Manchester ; Municipal School of Technology. 

Publications of the Department of the Interior. 
United States Geological Survey. Mineral Resources 
of the United States, 1922. Washington: Govern- 
ment Printing Office, 1923 and 1924: — 

Cement in 1922. By 15. F. Burchard and B. W. 
Baglky. Pp. 227—249. No. II.: 26. 

Sand and Gravel. Ry L. M. Beach. Pp. 187—194. 
Jfo. II.: 22. 

Gold, Silver, Copper, Lead, and Zinc in Nevada in 
1922. Ry V. O. Reuses. Pp. 306—339. No . 20. 

Gold, Silver, Copper, Lead, and Zinc in Idaho and 
Washington in 1922. Mines Report, fly C. N. 
Gerry. Pp. 217—256. No. I.: 18. 

Mineral Waters in 1922. By W. D. COPLins. Pp. 
207—220. No. II. : 24. / 

Report on the Economic and Fin ancxal/ Conditions in 
Brazil, dated September, 1923. Department of the 
Oversea .> Trade. By 15. Hamblocjhv Pp. 104. II. M 
Stationery Office, 1924. Price 3s. 
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The samples wereSv^t issued about eight ninths 
ago, but it has not been possible to publish the full 
details of all the figures until now. Each of the steel 
standards has been tested by a selection of about a 
dozen prominent chemists, representing independent 


The Cambridge University Press will shortly publish 
for tho Cambridge Philosophical Society a translation, 
in two parts, of Dr. Niels Bohr’s papers “ On tho Appli- 
cation of tho Quantum Theory; to Atomic Structure.” 
Part I., which will appear immediately, is entitled “ The 
Fundamental Postulates of the Quantum Theory,” and 
will be closely followed by Part II,, “The Theory of 
Series Spectra.” Dr. Niels Bohr’s new work is closely 
allied to his previous book, “ The Theory of Spectra and 
Atomic Constitution,” also published by the Cambridge 
University Press, the first impression of which ia now 
ahnoat exhausted; ■ - ,• 
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O UR recent remarks comparing tho multiplicity 
01 societies and journals in the chemical, as 
compared with those in the legal, profession 
appeer to have struck a sympathetic chord in the hearts 
of mn ny chemists . Unfortunately, chemistry has not 
yet reached the stage of being a closed profession like 
the law and medicine, and there is no sharp line of 
demarcation between the qualified and unqualified 
practitioner This fact is probably at the root of a 
good d$al of the deplorable lack of organisation at 
the present time, and it is difficult to suggest an 
effective remedy. Tho closer co-operation now 
existing between the Chemical Society, the Society 
of Chemical Industry, and several other bodies is all 
to the good, but it seems to us that the time has now 
come for still closer co-operation, particularly on the 
financial side. At present many chemists spend too 
large a proportion of their precarious and slender 
income** m subscriptions to several societies which 
maintain certain services in common to which 
membership of a single society confers the full right 
of use, for example the excellent library service of 
tho Chemical Society. Surely the time has now 
come when members of several societies should be 
a! ? com P°sRion subscription rather less 
than the total of the subscriptions payable to each 
individual society? It may be argued that the loss 
of revenue would be too great, but on the other hand 
there is the probable largo increase of membership. 
Many of us hesitate to join fresh societies and add 
to our burdens, and to these of our number a composi- 
tion subscription might be a strong inducement 
to jom another society whose activities we would 
like to support if this could be done without too 
much financial strain. It would be of interest if 
8U °k arrangement could be made between 
the Chemical Society and the Society of Chemical 
industry to start with, and if successful it could 
then be extended to other societies such as the 
Faraday Society, the Institute of Chemistry, the 
Society of Public Analysts, eto. 

* * * 

Although the multiplicity of societies and the 
many journals to be read are undoubted evils, it is 
difficult to see how they can be avoided or mitigated 
m view of the ever increasing specialisation of our 
science and its .applications. One bad effect of this 
specialisation is seen in the growing use of a hideous 
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of colloids offers possibly the worst examples of this, 
but no branch of pure or applied chemistry is 
from them. No one can quarrel with the use of 
special terms when they are necessary for clear and 
exact understanding, but too often they are coined 
with a wanton disregard for the difficulties they may 
cause to workers in other branches of the science. 
It is not only the scientific writer who sins in this 
respect. The trade terms used in tho different 
branches of chemical technology are often obscure 
and sometimes actually misleading to those not 
intimately acquainted with them. There must be 
many of our readers who at times are mystified 
and possibly misled by phrases such as “ Marc Oil/* 
{< Crude 65 ’s, -Caustic Soda 76/77 ” 

Solvent Naphtha 90/190.” Indeed, we recently 
met with an instance of quite a wrong interpretation 
of the last named phrase on the part of a person 
actually engaged in the solvent industry. Perhaps 
some reader will one day furnish us with a list of 
these mystifying trade terms, together with their 
actual meaning. Many of these are of considerable 
antiquity, and no doubt owe their origin, liko many 
trade terms and many of our more obscure Heights 
and measures, to a desiro to keep the knowledge of 
a particular trade within a charmed circle of the 
elect. Fortunately in chemical industry we are 
not called upon to use so bewildering a variety of 
weights and measures as is usual in some industries, 
and it is unlikely that the chemist will now bo asked 

kildorldi] SS resu * ts °f an analysis in grains per 

* * * 

The Bureau of Chemioal Abstracts is quietly 
and steadily considering the huge problem which 
confronts it. The chairman, Professor J. C. Philip 
is devoting a good deal of time to the task and 
he and the other members of the Bureau are already 
making progress. This small piece of co-operation 
between two Chemical Societies is destined to 
become important. Wo suppose that only those 
who have taken part in the organisation of joint 
effort know how slow is the progress that can be 
made. Among some ten thousand chemists who 
may bo supposed to be affected by the reforms 
contemplated, a few score are keenly enthusiastic 
a proportion is invariably hostile and the great 
mass is either indifferent or inarticulate. There *is 
no need tfhy* chemists should h* mar*isniia+ A . „ * 
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welcome correspondence in our columns and do not 
hesitate to print any letters likely to interest our 
readers, whether we agree with the contents or not. 
We should value highly any contributions from 
readers who can offer any suggestions for the further- 
ance of the objects we and they have in view. All 
our readers will be pleased with the effort made to 
co-ordinate chemical abstracts. Other forms of 
chemical publication are receiving consideration, and 
one of the most notable of those is the book now' 
being prepared in connexion with the British Empire 
Exhibition at Wemhlev. 

* * * 

Chemical science, both pure and applied, will be 
w ell represented at Wembley, and will be a striking 
testimony to the efficiency of British chemistry at 
the present time. But some more permanent record 
is required, and the hook designed for this purpose 
w ill be excellent. It will be called “ Chemistry in 
the XX Century/’ and is being edited by Dr. 
K. F. Armstrong, F.R.S., who has found time to 
organise the preparation of it in addition to his 
industrial, presidential, and other activities. He 
himself contributes the Introduction. Sir William 
Bragg will w rite on “ X-ray Analysis and w ho can 
do it better ? Professor Andrade deals w ith the 
“ Structure of the Atom”; he lias already written 
on this subject most skilfully. Professor Lapworth 
has written the chapter on “ Valency Theories,” a 
subject with which he is familiar. Sir Henry Mien* 
and Mr. T. V. Barker will deal with ” Crystal lo 
graphy,” and what they do not know of the subject 
is immaterial. Dr. Irvine Masson contributes a 
chapter on “ General Physical Chemistry,” Professor 
Baly one on “ Spectroscopy,” Dr. Milditcli one on 
“ Catalysis,” and Dr. Clayton one on “ Colloids.” 
Rare Gases, Alloys, Organic Chemistry, Coal-Tar 
and other Colours, Biochemistry, Explosives and 
indeed all branches of the science are dealt with 
by experts whose competence is at once obvious. 
In a subsequent issue we shall furnish a complete 
list of these articles and the hook & awaited with 
impatience. It is to be published by our enter- 
prising friends, Messrs. Beim Brothers, Limited. 
In addition to this book, which is intended for 
all sorts and conditions of chemists, including those 
whose knowledge is vague and elusive, there is to 
be a series of pamphlets intended for a far wider 
public. These are to make plain to the average 
man the place occupied by chemistry in the various 
industries, in our national and daily life, in our 
homes and in every department of human activity. 
The organisation of these pamphlets is entrusted to 
an editor, a poor, harmless drudge, who informs us 
that his name may with advantage be withheld. 
By means of this hook and these pamphlets it is 
hoped to make some impression on the public, and 
it is no small feat to have secured the co-operation 
of the various authors, busy as they already are 
with their academic tasks, and their uorK on the 
various bureaus, councils and associations.^' Tick of 
space has compelled us to omit a long list of contri- 
butors to the book of equal eminence to those we 
have mentioned. This omission will be duly rectified. 
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THE TRANSPORT, STORAGE AND DIS- 
TRIBUTION OF HYDROCHLORIC ACID, 
WITH AN ACCOUNT OF A COMPLETE 
MODERN INSTALLATION * 

By D. M. NEWITT, A.R.C.S., B.Sc. 

The number of industries which now use hydro- 
chloric acid in large quantities has rendered improve- 
ments necessary upon the present means of handling 
and storing it ; and since such improvements involve 
problems of practical importance met with contin- 
ually in alt processes, it is hoped that a survey of 
the subject will be of general interest. 

Amongst industrial chomicals, hydrochloric acid 
is the most difficult to store in bulk owing to its 
corrosive action on all materials of which large 
receptacles can be constructed. The number and 
nature of the materials used in the manufacture of 
acid reaction-vessels and acid pumps, together with 
the lack of any uniform practice in handling the acid 
afford sufficient evidence of the demand for improved 
methods. 

In considering possible lines of development it 
is essential to bear in mind the special circumstances 
arising from the chemical properties of the acid 
and the very limited choice of material available 
to withstand its action. 

Of those substances inert to hydrochloric acid, 
nearly all are brittle, and all of them aro costly 
and by reason of their mechanical properties unsuit- 
able for the construction of large sized vessels. 

Where the ideal cannot be attained it is necessary 
to corn prom iso, and, in this case, two alternatives 
present themselves. Containers of small capacity 
can be made of an inert material, protected from 
rough handling by some suitable form of “armouring,” 
or large iron, steel, or wood tanks can be lined with 
an inert substance. 

Both these methods are found in practice, and 
both are open to criticism on account of the unsatis- 
factory mechanical properties of the substance which 
has to resist the action of the acid. 

But the former method has objections, in addition, 
of a more serious nature. The small container is 
usually made to serve the triple purpose of trans- 
porting, storing and distributing the acid. 

Its size is therefore limited to such as will provide 
a one man load, whilst its shape has to bo modified 
to meet the requirements of its manufacture, and 
results in a vessel occupying a large space in pro- 
portion to its capacity. 

The glass carboy in this country and its counter- 
part the earthenware bottle used largely on the 
Continent, are standard examples of such vessels. 
The carboy is usually protected by an iron basket 
packed with straw ; together with its packing it 
weighs nearly forty pounds empty and has a capacity 
of some twelve gallons. 

The economic aspect of handling a commodity 
used in tons in receptacles holding one hundred- 
weight scarcely calls for comment. Freight charges, 

* Head at the meeting of the Institution of Chemical 
Engineers held on Friday, Feby. 18th. 
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breakages with consequent loss of acid, and the 
frequent handling necessary add considerably to 
the cost of the acid. With so little to recommend 
it, the wide use of the carboy to-day is one of the 
Anomalies of chemical industry. 

Efforts have not been wanting on the part of acid 
manufacturers to introduce a system of bulk handling 
of hydrochloric acid, and in some cases they have 
taken the first step in adopting tank wagon transport ; 
but such a move calls for co-operation on the part of 
the consumer. The essential concomitant of transport 
in bulk is storage in bulk. That portion of the acid 
price which in fact pays for the hiro of carboys should 
be invested in bulk storage ; and such an investment 
may be shown, happily, to be sound. 




Fig. l 

The introduction of this system involves the 
provision of a storage tank with distributing mains, 
pumps and cocks so that the acid may be carried 
from the tank to the various reaction vessels without 
any handling. 

The Storage Tank 

In the selection of material and the design of the 
storage tank the conditions of its employment 
differentiating it from an ordinary storage tank 
must not be overlooked. 

Considering a lined iron or steel tank for example, 
it is essential to have a non-porous lining, made 
from a material which can derive support by being 
1 irmly attached to the metal with as few joints as 
possible. In this connexion the large coefficient 
of expansion of iron with rise of temperature is an 
important factor ; for, if, as is usually the case, 
this coefficient is much greater than the correspond- 
ing coefficient for the lining, severe stresses will be 
wt *up in the latter with a consequent tendency 
tor tho lining to warp away from its support and in 
‘ xt reme cases to crack. 

This indeed was the fate of many of the earlier 
ebonite lined steel tanks, and even with improvements 
in the quality of tho ebonite and tho methods of 
■*d lacking it, such tanks arc still somewhat fragile 
tor this reason. 

Mention may be made of an attempt to remedy 
this defect carried out by Messrs. E. I.* Du Pont 
Nemours and Co. 1 A steel tank was lined with 


ebonite superimposed upon soft rubber, tho rubber 
being vulcanised to the steel. After several months 
service the tank was opened up and examined. 
Several joints in the ebonite lining wore found to 
havo given way, but tho soft rubber was intact 
and had completely protected the steel from cor- 
rosion. 

It will be obvious that the consequences of a break 
in the lining of a steel or iron tank are serious, for 
unless discovered early and promptly attended to 
irreparable damage may be done to the metal plates. 

It is therefore best to avoid the use of these metals 
if possible. The alternative as a material for large 
tank construction is wood . Certain varieties of 
wood, such as yellow pine and cypress, withstand 
the action of hydrochloric acid remarkably well 2 , 
and may be used unprotected in tanks to contain 
dilute acid. For general use, however, the surface 
of the W'ood should be protected from direct contact 
with the acid, although the demands on the lining 
are less exiguous than is the case with a metal tank. 
For instance such a material as asphalt, winch is 
slightly porous and would be in admins able in the 
case of iron, forms quite an efficient lining for wood . 

Many designs of wood tank for acids have been 
patented and a number of composition linings 
recommended. 3 In one ease a tank is constructed 
of two laj^ers of wood with the enclosed space filled 
with a fused mixture of sand, pyrites and sulphur. 

But the material best adapted for tho purpose 
of a lining is an acid-proof quality of soft rubber, 
and rubber lined tanks, although rarely seen in this 
country, are largely used in America and have 
earned a high reputation. It is evident that, given 
acid-resistant properties, rubber is a material peculiar- 
ly suited to the service. Its strength and resistance* 
minimise the danger of damage through accidental 
rough usage, and when used in conjunction with 
w r ood a tear in the lining may be repaired both 
quickly and without risk of damage to the tank. 

The special feature of the installation described 
below is then the use of a soft grey rubber mixture, 
as a lining for w r ood in the case of the storage and 
reaction tanks, and in the form of hose for the pipe 
lines. 

This rubber has a specific gravity of 0-98 and a 
breaking stress of 2000 lbs. per sq. inch. A sample, 
tested by immersion in boiling hydrochloric acid 
(38 per cent.) for 48 hours, remained unchanged. 
As far as can be seen it is inert to sulphuric acid up 
to a strength of 70 per cent., acetic acid to 10 per 
cent., ferrous chloride to 50 per cent., and to any 
strength of oxalic acid, phosphoric acid and sodium 
chloride. 

It is not suitable for use in the presence of free 
halogens. 

The effect of heat on the rubber is influenced by 
the nature of the liquid in contact with it. In some 
cases a temperature of 130° 0. may be safely used 
and in most cases a temperature in the neighbourhood 
of 100° 0. causes no ill effects. This may be con- 
trasted with the behaviour of ebonite which softens 
rapidly when heated above 70° C. 

As a practical example of the behaviour of this 
rubber in contact with Hydrochloric Acid, Fig. 1 
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will be of interest. This illustration is from a 
photograph of a section of rubber hose that has been 
used continuously for twenty years for the convey- 
ance of strong acid. An examination of the section 
shows that the inner surface of the rubber has 
shrunk slightly and has become somewhat harder 
for a depth of but no other change is 

apparent. 

In addition to the advantages of strength and 
durability accompanying the use of rubber and 
wood, the cost of an installation built up of these 
materials is very much less than that of any other 
combination that can be employed for the purpose. 

The plant described here is for the storage of 
twenty tons of Hydrochloric Acid of Sp. Gr. 1*2, 
and its distribution to eight acid baths in two groups. 
Its object is to replace four hundred carboys hitherto 
used both for the storage and the distribution of the 
acid. 


Since all the baths are on ground level, gravity is 
made use of for distribution, and to give sufficient 
head the storage tank is mounted on a wooden 
foundation four feet high. This provides an average 
fall of 0‘9 inch per foot for the 120 foot main. 

The choice of shape for the storage tank lies 
between rectangular and round with nearly all the 
advantages in favour of the latter. A round tank 
in addition to being easier to make and erect, has all 
its iron supports on the outside and visible, whilst 
the rubber lining can be applied with only a quarter 
of the number of seajns demanded by a rectangular 
construction. 

Fig. 3 is taken from a photograph of the tank in 
position. It is ten feet in diameter and ten feet 
nigh and slightly tapered from bottom to top. The 
wood used is 3" yellow pine, the staves being supported 
by twelve W.I. hoops bent to the circle of the 
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Fig. 2 shows in plan the situation of the acid baths 
relative to the goods yard where the acid enters the 
works. 

It will be observed that the storage tank has 
been placed close to a railway jsiding to facilitate 
rapid and direct filling from a t|.ffifewagon. Two 
acid mains are then necessary distribution ; 
one of length 60 feet to feed two baths, and the other 
of length 120 feet for the remaip^iix baths in the 
long shed. ^ 


tank and fastened by adjustable lugs. The lugs 
(Fig. 4) are so designed as to fit close to the staves, 
and to prevent the ends of the hoops being forced 
into the sides. 

An octagonal cover to the tank protects its con- 
tents from the weather, and stops the escape of fumes. 

Both the outside of the tank and the iron hoops 
and lugs are painted with coal tar pitch. 

The lining consists of sheets of acid proof grey 
rubber mixture, thick. To obtain perfect 
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dhesion with tho wood the inside of the tank must 
'o free from ridges or other irregularities. 

A backing composed of strong rubber impregnated 
lbn c is first applied. The sheets of rubber, after 
aving been vuloanised, are then rolled on to this 
‘brio.* ai }d pressure and heat maintained until 
uhesion is oomplete. The seams in the lining are 
overed with broad rubber straps and sharp bends 
ro avoided, 


There are no breaks in the lining for exit pipes, 
distribution being effected by syphons. 

The Distributing System 
Second in importance to the storage tank are the 
acid mains ; and here again practice differs as to 
the choice of material for the pipes. 

Ebonite, silica;' glass, earthenware boiled in tar, 
and spft rupber jhave all been used. As in the ease 
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of tanks, the nature of these materials render it 
necessary to protect the pipes either by a suitable 
easing or by running the line as far as possible out 
of reach of accidental blows, a condition not always 
practicable. With the exception of the last, they 
are rigid and brittle, and can only be obtained in 
short lengths. Ebonite pipes, for instance, are not 
made in lengths much exceeding ten feet ; a main 
(K) feet long would thus have seven joints, and all 
joints are potential leak points. 

Soft rubber piping, on the other hand, is made 
in lengths of 05 feet and therefore very few joints 
are necessary, and the; risk of leaks in tho mains is 
minimised. In addition, pipes of this material may 
be carried round bends and corners which would 
require special sections in the ease of rigid pipes. 
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Tin* two mains used in the installation described 
here are made of acid proof hose, and are supported 
along their whole length in wooden launders to which 
they are fastened by loose straps at intervals of 15 
feet. 

The shorter one, 1A" in diameter, feeds the two 
isolated baths, and the other, 2" in diameter, feeds 
the battery of six baths. The maims are supplied 
by rubber syphon tubes, the bend of the tubes being 
carried over the edge of the storage tank on wooden 
shoulders to avoid strain and deformation. 

The positions of the cocks are indicated in Eig. 2. 
Hard rubber cooks have been found most suitable 
for this purpose ; but in special cases they may be 
advantageously replaced by bronze pinch cocks, of a 
design similar to those used in chemical laboratories. 

Attention is called to the safety cocks placed as 
near the storage tank as possible in each main. 
The mains are in general carried close to the walls 
of buildings out of harm’s way ; the reaction vessels 
are then foil by short lengths of hose branching 
from the mains. { 

In each long lcngtji of pipe about one foot of 
overlength has been allowed. The slack is taken 
up in bays close to the ends of the pipe and provides 
for remaking a joint without disturbing the main 
pipe. 

Relay Tanks and R faction Vessels 

From the mains the acid is delivered to relay 
tanks or direct to the reaction vessels. Both must 
bemiade of or lined with acid resisting material. 


The relay tank may be of similar design to the 
storage tank. A very convenient form is shown in 
section in Fig. 5. The purpose of this tank is tc 
permit of the acid from the mains being diluted, 
heated or otherwise treated before being run into 
the reaction vessels. 

Since all chemical reactions involve energy changes, 
the reaction vessels have to withstand, in addition 
to the acid, more or less rapid fluctuations of tem- 
perature. It may also be necessary to carry out the 
reaction under reduced or high pressure. 

This introduces new factors into the design of 
the tanks. The effect of heat on the material used 
to line the tank must be ascertained. Ebonite 
and asphalt for example soften and become plastic 
above a certain temperature, whilst stone and ceramic 
materials are liable to crack as the result of sudden 
changes in temperature or pressure. 

Moreover the mechanical wear on the lining may 
lie considerable, due to the abrasive action of sus- 
pended solids in an agitated liquid, or to the for- 
mation of a precipitate or sediment which has to 
be dug out from the bottom of the tank. 

For reaction vessels therefore a much stouter 
construction is both necessary and desirable. 

Without venturing on a comparison of the various 
types of vessels in use, a comparison rendered difficult 
by the multiplicity of processes in which hydro- 
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chloric acid is employed, a brief description will 
be given of the application of lined wooden vessels 
to two typical reactions ; these will be found to 
offer guidance in the majority of cases that arise. 

In the first type of reaction, a crystalline product 
was obtained by adding solid in small quantities at a 
time to a 10 per cent, solution of hydrochloric acid, 
heated to 65° C. by steam, and kept constantly 
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agitated both during the addition of the solid and since its only function is to act as a buffer between 
during the subsequent cooling and crystallisation, the rapidly moving particles and the rubber surface. 

A rectangular rubbor lined tank was specified. Fig. 6 shows, in plan and elevation, the tank 
The tank was ten feet long, four feet wide and three fitted with its double lining. The rubber lining is 
feet high and made of 3* cypress. After being in use carried well over the edges of the tank to protect 
-tome months it was observed that whilst the main the vertical rods from acid and the outside of the 
structure of the tank was adequately protected by tank is given a coat of pitch. 
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Hu* rubber lining, the lining itself showed signs of In the second type of reaction the chemical change 
wear, due to the scouring action of the crystals, is initiated, or accelerated, by reduced or high 
b would, of course, bo possible to repair or renew pressure, and by heat. 

the lining from timo to time as occasion required ; Closed vessels must be used, and in order to provide 

hut it was found to bo cheaper and better to protect the necessary strength a cylindrical construction 

the rubber from mechanical action by a light inner is always adopted. It is also very essential to 

lining of wood. This could be renewed at small have perfect adhesion between the lining and the 
<•< >st when worn out. Such a lining need not be tight wood. 
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Fig. 7 illustrates a form of tank designed to hold 
tOlbs. pressure. It is made of 3* oak, lined with 
nbber. The staves are bound by five, f* W.I. 
loops, and the ends are held in position by two 
>airs of channel girders connected by iron rods. 
Po permit of lining, repairing and cleaning this 
ank it is necessary to nave a detachable end as 
hown in the section. The opposite end may then 
>e crozed into the staves, and provided with the 
lecessary exit pipes, pressure gauges, etc. 

Other example^ of the application of a rubber 
md wood construction to process vessels will suggest 
hemselves. 

Transpobt 

The transport in bulk is a separate and important 
>hase of the handling of acid 4 , 

A wagon tank is called upon to encounter the 
nisehances of travel by road and rail. It must 


length of the tank. The lining is a special act 
proof rubber ^ thick. The double ends giv 
additional strength and render cleaning and interna 
repairs easy to carry out. The outside of the tan! 
is coated with coal tar pitch. 

The tank is mounted on wooden cradles ant 
strapped in position by wire ropes. 

Fig. 9 illustrates the mounting of a 10 ton tanl 
on a standard 15 ton wood underframe of regulatioi 
size. 

A point often overlooked in the design of wagoi 
tanks is the provision of adequate devices for rapi< 
filling and emptying. The Beloction of suitabl 
fittings will depend on the power available for pump 
ing the acid at the various works where it has to b 
delivered. When compressed air of sufficient pressur 
is available it may be used connected direct to th 



>0 so designed as to withstand continual vibration 
md shocks, and in the event of a collision to remain 
ntact. It has also to stand the internal pressures 
ised in blowing the acid from the wagon to the 
torago tank, which may be situated a considerable 
ieight above ground level. Provision has to be 
uado in the design for rapid cleaning and repair. 
Tho dimensions of such a tank are, in the case of 
ail transport, governed by the railway companies 
filiations for private owners tank wagons, and 
n the case of road transport by the carrying capacity 
>f the vehicle employed. 

Pig. 8 shows m elevation a rubber lined wood 
tank designed for road transport. It has 
capacity of 600 gallons. It is constructed of 
r cl low pine and is cylindrical in Bhape and double 
nded. The staves are supported by W.I. hoops 
uid the ends are clamped together by four angles 
r ^"xfr opnneeied by ^ bars running the whole 


wagon tank, or through the medium of an acid 
elevator of the automatic type. Alternatively a 
centrifugal pump may be more convenient. Much 
unnecessary delay and expense will be avoided by 
an agreement on the question of plant and fittings 
between the manufacturer and tne consumer. 

Costs 

The chemical and engineering aspects of handling 
hydrochloric acid in bulk have been considered, 
but the duties of the chemical engineer do not termin' 
ate at this point. 

When introducing a new system involving capital 
outlay, it is necessary to show an adequate return 
for the expenditure ; and this is often a matter of 
some difficulty. It is seldom possible to, express 
in terms of money the value of time and labour saving 
resulting from some more efficient method of carrying 
out a prooess. j 1 ' 
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In the present case, however, some definite figures 
are available which throw an interesting light on the 
nature of the investment. 

It has been seen that there are three methods of 
handling hydrochloric acid. 

Method I. By transporting, storing and dis- 
tributing in carboys. 

Method II. By transporting in wagon tanks, and 
storing and distributing in carboys. 

Method III. By transporting in wagon tanks, 
storing in bulk, and distributing through pipes. 

In Table I the items of expenditure associated 
with the three methods of handling the acid are 
enumerated. 

An example lias been taken where the acid is 
purchased, weekly, in ten ton lots, and is delivered 
to a factory, situated 100 miles on a direct route 
from the acid works. 


Tabz-b 1 

Method I. Acid purchased in carboys and stored and 
distributed in carboys. 

Carriago on carboys in 10 ton lots at £1 Is. per 
ton 

Carriage on rotumod emptios at 12/6 per ton . . 

Cost of unloading full carboys and loading 
empties (estimated) 

Distribution of acid (estimated) 

Breakage (at 1 %) 

Interest on investment in carboys at 5% 


Investment by consumer ... nil 

„ by manufacturer . . . 400 carboys 
at 8/6 each . . 

Mothod II. Acid purchased in tank wagon 
and distributed in carboy. 

Carriage on acid in tank wagon at 18/- per ton 
including return of tank 
Cost of unloading into carlx>ys (estimated) 
Distribution of acid (estimated) . . 

Breakages (at 1/2%) 

Interest on carboy investment (at 5%) 

Interest on tank wagon investment (at 5%) 


200 carboys at 
1 rubber lined 


Investment by consumer 
8/0 each 

,, „ manufacturer 

wood wagon tank , . 

Mothod III. Acid purchased in tank wagor 
in bulk and distributed in pipes. 

Oarriago on acid in tank wagon at 18/- per ton 
(including return of tank) 

Interest on tank wagon investment (at 5%) . . 
Interest on storago tank and distributing system 

(at 6%) '. 

Renewals and repairs (at 5%) . . 


Less rebate on price of acid at 5% 


Investment by consumer , . . {Storage tank 
and distributing system 
„ „ by manufacturer . . . 1, rubber lined 

tank wagon 


£10 

10 

0 

£1 

19 

0 

£1 

15 

0 

£0 

10 

0 

£1 

14 

0 

£0 

3 

3 

£10*11 

3 

£170 

0 

0 

and 

stored 

£9 

0 

0 

£1 

0 

0 


10 

o 


8 

0 


1 

8 


3 

10 

£11 

4 

0 

£85 

0 

0 

£200 

0 

0 

and stored 

£9 

0 

0 


3 

10 


2 

4 


•> 

4 

£9 

8 

0 

£2 

0 

0 

£7 

8 

0 

£120 

0 

0 

£200 

0 

0 


In Method I tk6 consumer, in addition to paying 
for the acid, has to pay cari&ge on the full carboys, 
the cost of unloading and reloading empties and the 
carriage on the returned empties. 

Included in the price of the acid is the allowance 
for breakages, estimated at 1 per cent., renewal 
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of packing and hampers, and the interest on the 
capital invested in carboys. 

A charge of 10s. for distribution, estimated, has 
also been allowed. 

In Method II the cost of handling and freight 
charges are reduced. The allowance for breakages 
no longer appears in the price of the acid, but still 
exists and must be added to the costs. It is now 
estimated at f per cent, since the carboys require 
less handling. 

The cost of unloading is reduced somewhat, but 
distribution remains the same. 

Interest on the investment in carboys must be 
allowed, and interest and costs of repairs and renewals 
to the wagon tank will appear in the price of the 
acid. 

In Method III tho freight charges are the same 
as in Method II. The itoms of cost of unloading, 
breakages and distribution disappear. (A small 
charge should bo allowed for unloading, but this is 
difficult to estimate). 

Additional items are the interest on the investment 
in storage tank and distributing system, and the 
allowance for renewals and repairs. 

From the total costs, however, must be deducted 
a very considerable rebate allowed by the acid 
manufacturer to consumers purchasing their acid 
in bulk and storing it by this method. 

This may bo between 5 per cent, and 10 per cent, 
of the purchase price. It represents the increase' 
in efficiency that accompanies a bulk method of 
handling. 

If the price of acid is taken at, say, £4 per ton 
the rebato, calculated on tho lower percentage, 
amounts to £104 per annum, and is sufficient to pay 
for the cost of the entire installation in less than 
two years. 

An installation, such as the one described, should 
last for upwards of twenty years. There is, therefore, 
a big margin available for tho reduction of cost of 
manufacture in processes using hydrochloric acid. 

In conclusion it may bo said that a method based 
on uniting the properties of two substances cannot 
be regarded as entirely satisfactory, but advantage 
must be taken of the best materials available 
until the ideal has been discovered. Possibly 
this will be found among the new alloys of iron ; 
but it is an annoying circumstance that, so far, 
these alloys appear to become brittle in proportion 
as their resistance to acid increases ; consequently 
they share some of the disadvantages that are seen 
to accompany the use of most inert compound 
substances. 

My thanks are due to Messrs. Boulton & Paul, Ltd., 
of Norwich, for permission to refer to their new 
installation, and for the photograph (Fig. 3) of tho 
storage tank which was- constructed at their works. 
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THE BRITISH ASSOCIATION OF 
CHEMISTS 

The British Association of Chemists was founded 
to look after the material welfare of chemists, and 
it has sections in several parts of the British Isles. 
In those districts where the chemical industries art* 
active, it seems to have a large membership. There 
is much work to be done in improving the status 
and emoluments of chemists ana this is the task 
which the Association has undertaken. Its London 
section held its third annual dinner on February 16, 
at the Engineers’ Club, Coventry Street. Dr. 
Herbert Levinstein, the President of the Association 
look the chair. An excellent musical programme 
was provided, and the various items were much 
appreciated by the members present. The chairman 
proposed the toast of the London section to which 
Mr. E. R. Rederove replied. Mr. Price proposed 
the toast of kindred societies, to which Dr. 8. Miall 
replied. Mr. Cory proposed the toast of the ladies 
and guests, and to this toast Miss Wright replied. 
Mr. C. S. Garland proposed the toast of the president, 
and alluded to the discussions held with the Institute 
of Chemistry towards some co-operation between 
the Institute and the Association. Dr. Levinstein, 
in an interesting speech, made a suitable reply. 

AN OBJECT LESSON 

Travelling outwards from Baker Street in the 
gloomy mist of a February morning, one passes 
after a few minutes’ run, a huge sign whose yard- 
high letters announce the "'Site of the Amusement 
Park.” At the same time strange erections in 
timber appear, out-topped by distant views of 


stately buildings, minarets and towers. Stoam 
cranes are active, puffs of steam twist away, and 
men swarm ant-like among structures whose ungainli- 
ness little suggests their future fascination. This 
confusion of buildings, timber structures, and muddy 



British Empire Exhibition: 
Purt of the Chemical Hall 
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roads will blossom out in a couple of months into 
tho unique attractions of the British Empire Exhibi- 
tion, an effort of unparalleled magnitude. Govern- 
ments, Colonies, industries, trades, all will bo 
represented, but the section that will interest the 
readers of Chemistry and Industry most is the Chemical 
nail. Massing through the organised muddle of 
erection one comes to a huge hall, the Palace of 
industry, in an ideal position, olose to the north 
entrance near Wembley Park Station. In the 
ralace of Industry, which covers more acres than 
one cares to remember, is the Chemical Hall. It 
will bo a source of pride to chemists to know that 
the largest smgie exhibit in the Palace of Industry 
will be that of the Chemical Industry, which will 
occupy an area of no less than 37,500 sq. ft. But 
quite apart from the large area occupied — even the 
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It “ " n 3POf wb J e giro an idea, within the covers 
«WK? ,0 ^ a ; the scope of the soientffio 
, 14 18 to be hoped that the double, double, 
j? 6 ** oi tb undering drum will not be 
neglected, for such an opportunity to instruct as 
well as odify is hardly likely to occur again' within 

some generations. The Chemical Hall should be an" 

nnH OC ^r SOn *? the many millions, of visitors, home 
and overseas, to teach them at least Something of 

8oL^ r '. re 5 Ch f g .'“Pprtance of British chemioal 
science and chemical industry. The visitor to the 

*£,*£*!&*. the. Amusement 
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wdl oertamly leave a profound impression onthose 
populated.^ 0 VaSt decorated * completed and 








Frieze in the Chemical Hall 


^Tot 1 “L, 00 ' *° n “^“Sto; occupies no more than 
5^,187 sq. ft. — the exhibits themselves will be 
of unusual interest. Already there is a long list of 
firms which are going to exhibit— there are far 

rw.m!^i y w 0 ii ln ®^ l ? n here— and one can people the 
Chemical Hall with fascinated throngs gazing at the 
lovely colours of dyes or of copper sulphate, admiring 
glistening piles of dry ammonium sulphate or limpid 

of^hcm& r / ne; i°u fo i lowing tho representations 
oM?ii- I* 1 ? l* 1 ^oratory or in works, so admir- 
ably delineated m the vigorous colours of the frieze 
SJZi Co8mo Clark. Drugs, essences, soap, 
ohemicals, fine or heavy, all will be there, and it 
can safely be prophesied that little will bo lacking. 
Inis is not all, for there is an exhibit which should 
drive home to every visitor tho fine record of British 
chemists and chemistry. Thore will be a complete 
representation of our present state of knowledge 
of chemistry, and as the organising committee 
includes so many eminent exponents of the various 
branches, the exhibit will .bo of no small interest. 
Catalysis, chemical engineering, alkaloids, agricul- 
tural chemistry, to mention but a few of the man v 
subjects, will bo expounded by specimens, often of 
great historical interest, If the visitor is interested 
m explosion wayer^ terpenes, isotopes or ions, 
crystals or colloids* hetVill find something of interest. 


THE DERIVATION OF THE WORD 
“ MERCAPTAN ” 

By T. S. PATTERSON 

The unfortunate student has doubtless often 
observed, with or without further curiosity in the 
matter, that text-books of Organio Chemistry are 
not at one in regard to the origin of the word 
Mercaptan. According to Holleman (1905, p. 78) 
Bemthsen (Eng. Ed. 1922, p. 91), Walker (‘‘Medical 
Qi«nin Chemistiy,** 1913, p. 145), Meyer and Jacob- 
i (“ Elements of Chemistry,” 

3 » ®®1). “Watt’s Dictionary” (1865, 2, 
64 • j b ? r P e ’ 8 Dictionary ” (1912, 3, 434), the 
wok! is derived from corpus mercurio opium, whereas 
^Kipping (1904, p. 187), Cohen (1917, p. 
195, ,’^ d J Rl ? hter (1891 > P- 140 ! German Ed. 1909, 
p. loO) derive the word from corpus mercurium 
captans, Thomas Thomson (“ Chemistry of Organic 
Bodies,” 1838, p. 325), perhaps with a view to being 
on the safe side, derives it in both ways. 

A few years ago attention was directed to the 
matter in a paper by Paul Diergart in the Journal 
Jur praktische Chemie t 1919; [ii], 99, 281—292. The 
paper , itself perhaps not conspicuous fop clarity,* is 
dismissed in the Chemical Society's Ahl^acts ^^ 






win 


the elngle, almost contemptuous word/^bistorioa^^ 
and 6moe the English reader is not much assisted 
thereby to a judgment upon the subject it Is perhaps 
worth while to explain priefly the true inwardness 
of tihe m#fter, ^ v ‘ - 1 v 

In 1824 Wilhelm Christopher Zeise 
Professop of Chemistry hi the University of Copen- 
hagen, examined the action of earbojv bisulphide' 
on ^ammonia, etc., and discovered thereby the 
xanthates, 'which, it appeared, be regarded 

as carbonates in which Some of the oxygen had been 
replaced by sulphur. ^ This led to other experiments* 
and by distilling Calcium ethyl sulphate with barium 
hydrosulphide \the liquid which is known as mer- 
captan was obtaihea— in, or shortly before, the 
year 1833. The earliest intimation of this discovery 
was a note in Schweigger-Seiders Journal fiirfihemie 
and Physik * 1833, 8, 146, at ull account of the work 
r>eing presented to the Kongelige fianske Viden- 
skabernes Selskab. This account was first issued, 
in 1834, in the form of a reprint, two years before 
the appearance of the volume* in which it was ulti- 
mately published. Copies of this reprint were sent 
by Zeise to several Journals, and translations or 
abstracts appeared in at least four. The original 
reprint had probably very little Circulation and is 
now scarcely or hot at all procurable. Even the 
AfharuHinger of the Danish Society after their 
appearance in 1836, would also not be very easily 
accessible and Zeise's work therefore became known 
through the translations or extracts, which were 
published almost simultaneously. 

A preliminary note appeared in the Journal fur 
prakwche Chemie, 1834, 1, 186, and in the same 
volume, pp. 257— 268, 345—356, 396—413, 457— 475 
a full translation was given. As a result of his 
work Zeise arrived at tho constitution C 4 H 12 S 2 
for mercaptan, and C 4 H 10 S 2 Hg for that of the mercury 
compound. The passage is as follows : — “ In accord- 
ance with the idea that the metal in this compound, 
as in tho sulphocyanides, forms one member, and 
O 4 H 10 S a the other, and that in consequence the 
ethereal body is C 4 H 10 S 2 +tt 2 , I name the substance 
taken up by mercury mercaptum, (i.e., corpus met - 
curio captum) and the other hydro-mercaptum , or 
rather (partly to avoid connecting the nomenclature 
with an idea still hypothetical, partly for brevity), 
mercaptan (i.e., corpus mercurium captans), tho 
iinal 8 being dropped for euphony. 

“ This nomenclature may seem offensive to some 
but hardly more than the names chloral, picamar, 
oxamid, etc., etc., and those who are acquainted with 
the present position of our notions of the compositions 
of the substances in question will surely grant that 
such, if I may so call them, innocent names, are, 
temporarily at least, preferable to those which 
suggest an opinion as to the actual nature of the 
compound. . . , Against the name mercaptan it 
n light, amongst others, be objected that it is really 
the mcrcaptum that is seized by the mercury ; but 
Hus seems to m© to be of. little importance. (Pp. 
205 , 266.) 

A different translation of the paper appeared in 
P oggendorif a* Annalen^ 1834, 31 < §6p-~43 1 , In this 

* Forerunner <|C tfie Journal f(kr prakthiche Cbemio. 


translation (p. 378) mercaptan is derived ^ before 
from corpus mercurium captans , but mmdptum ii 
derived differently from corpus murcurio aptum . 
murcurio being an obvious misprint, whilst the ftfbi 
that there is a considerable space between the > 
of murcurio and the a pf aptum, might give rise tfr 
the idea that the letter c had dropped out by chance* 
the derivation of mercaptum from corpus mercwrfo 
captum having just as. much to recommend it as the 
derivation from corpus mercurio aptum. It is a 
least clear from this that Zeise distinguishes between 
the substance which we now call mercaptan , and 
its, radical C 4 H l0 S 2 , for which he proposed the name 
mercaptum. 

Berzelius— to whom a copy of this reprint was 
most probably sent— gave an account of Zeise’s 
Work in his Jahresbericht (1835, 14, 334) which was 
presented to the Swedish Academy of Sciences on 
March 31, 1834; He mentioned that “ Zeise names 
the assumed saltformer C 4 H l0 S 2 mercaptum (from 
mercurio aptum, because it has a great affinity for 
mercury) ; but instead of calling its compound with 
hydrogen mercaptum»hydnde he calls it mercaptan 
(from mercurium captans), dropping the final a for 
the sake of euphony — or, rather, not to drive the 
dissonance too far.” To this Berzelius added a 
footnote “ It becomes constantly more necessary 
for chemists to harden their ears. Daily a number 
of new ternary compounds are discovered, for which 
so far no rational system of nomenclature is possible 
and for which names are invented from Latin or 
Greek derived from one or other property of the 
compound without the slightest regard tor euphony. 
In the Course of the past year alone science has been 
enriched with tho following ear-splitting names : 
Pouoil, Peucedanin, Pittakal, Mercaptum, Mercaptan, 
Thialol, etc. It is very desirable that those who 
make discoveries in science should not heap it up 
with cacophonies.” Berzelius added : — “ mercaptum 
lias not yet been isolated as such but only in 
combination with metals or hydrogen.” 

Also in a letter to Wohler of March 28, 1834, 
Berzelius wrote : — “ A no loss curious discovery is 
Zeise ’s sulphur mess*, which he has named mercaptan 
(from mercurium captans 1 ! !) dealing with it in a 
paper of seventy-two pages which one reads with 
much the feelings one would have if driving through 
sand on a sledge. But the thing itself is excellent/' 
It seems clear from the reference to the length of 
the paper as well as from the date, that Berzelius 
must have had the original reprint in his hands, and 
not one of the translations. 

A short abstract of Zeise ’s paper also appeared 
in Liebig’s Annalen, 1834, 11, 1 — 10, with an addition 
pp. 10 — 14, over the initials J*L„ the addition con- 
taining, however, mainly other parts of Zeise’s 
paper. In this the derivation of the word is not 
given but Liebig finished up his note with a remark 
similar to Berzelius’s. “ I think I ought to point 
out- to Herr Zeise how much his excellent and 
masterly investigations lose in interest by diffuseness 
and the description of experiments which gave no 
result. The treatment of every chemical compound 

* *.« Schwefelsohmiere V applied; to a liquid or to a piece of 
work.is a Ut^ (li?a^t to trah8lato. 
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in the same manner would exhaust even the greatest 
patience.” (pp. 13, 14). 

Another extract appeared in the Annates de 
Chimie et de Physique, 1834, [2], 56, 87 — 96, and 
here mercaptum is given as from corpus mercurio 
opium (p. 93) and mercaptan as from corpus mer- 
curium captaria (p. 88). 

The original paper ultimately appeared in 1836 
in the first part of Volume VI of the Naturviden- 
skabelige og rnathematiske afhandlinger der kongelige 
Danshe videnskabemes Sdskabs , the volume however 
bearing on its title page the dato 1837. In the paper 
(p. 13), mercaptum is derived from corpus mercurio 
aptum and mercaptan from corpus mercurium captans. 
It is clear therefore that Zeiso intended mercaptum 
— derived from mercurio aptum — to be name the 
of the radical 0 2 H 5 S, and mercaptan — derived from 
mercurium captans — to be that of the substance 
C a H 6 SH. 

It is a little difficult to understand why the con- 
fusion in the text- books should have arisen at all. 
That information about mercaptan was originally 
disseminated by means of the translations has nothing 
to do with the matter, since in all the translations 
the derivation of mercaptan is correctly given. In 
the version given in .Journal fur praktische Chemie. 
tho name of the radical mercaptum is incorrectly 
derived from mercurio captum instead of mercurio 
aptum , but this, if anything, should have had the 
opposite effect to that produced. The fact is, per- 
haps, 'that even authors of text-books of Organic 
Chemistry may nod occasionally, and fail to consult 
the original sources. In any case it is clear that 
Zeise, whose right to dictatorship in the matter is 
inalienable, intended the word mercaptan to be 
derived from mercurium captans , and that most 
of the text- books are wrong on this point. 

Organic Chemistry Department, 

University of Glasgow 


INSTITUTION OF THE RUBBER INDUSTRY 

At the meeting held in London on February 4, 
Mr. F. Kaye, who introduced the process for making 
rubber-latex papor, described a now use for rubber 
latex in the manufacture of boards, leather and 
linoleum substitutes. The amount of latex required 
in making boards, etc., varied from 30 to 40 per cent, 
of rubber content (more than is used in making 
rubber latex paper), the quantity depending on the 
nature of the fibre and the purpose and quality of 
the film l product. The increase in tensile strength 
was greater with ]OW-gmdo materials than with 
stronger fibres. The development of the manufacture 
of latex boards should lead to a big range of new 
products made by paper-making and board 
machines, e.g., floor-cloth, leather boards, asbestos 
boards, mill boards and containers. Latex boards 
are easy to colour and could be used in the electrical 
industry. As latex boards arc well suited for 
embosfed effects, they could find use in book-binding, 
panelling, etc. The boards can bo self -vulcanised 
during manufacture at very small cost. 


Feb, 22, im 


Feb. 22. 


Feb. 22. 


Feb. 25. 
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Feb. 26. 


Feb. 27. 


Feb. 27. 


Feb. 27. 


Feb. 28. 


FORTHCOMING EVENTS 

Society or Chemical Industry, Liverpool 

Section, with the Manchester Section. “ Plant 

Pigments,” by Prof. I. M. Heilbron. 

Society op Chemical Industry, Glasgow 

Section- , Engineers* and Shipbuilders’ Insti- 
tute, 39, Elmbank Crescent, Glasgow, at 7.15 
p.m. “ Notes on Continuous Causticizing and 
Crosylic Acid,” by W. Walmsley and R.* F. 
Stewart. 

Society op Chemical Industry, Newcastle 

Section , Armstrong College, Newcastle-on-Tyne r 
at 7.30 p.m. ” Some Aspects of the Physical 
Testing of Moulding Sands for Foundries,” by 
C. H. Holmes. 

Royal Society or Aiith, W.C. 2, at 8 p.m. “ A 
Study of tho Destructive Distillation of Coal,” 
by E. V. Evans, O.B.E. (Cantor lecture I.). 
Society or Chemical Industry. Joint meet- 
ing of the Chemical Engineering Group and 
the Institution of Mechanical Engineers in 
the Lecture Theatre of the Institution, 
Storey’s Gate, Westminster, S.W. 1, at 6 p.m, 
A symposium will be held on “ The Treatment 
of Water for Industrial Purposes.” 
Institution of Mechanical Engineers Joint 
meeting with the Chemical Engineering Group- 
of the Society of Chemical Industry , at 6 p.m. 
Particulars as above. 

Royal Society of Arts, W.C. 2, at 8 p.m. 
“ The Use of Psychological Tests in the Selec- 
tion of a Vocation,” by C. 8. Myers, B.C.E. 
Hull Chemical and Engineering Society, 
The Hull Photographic Society’s Rooms, Gtc\ 
Street, Park Street, Hull, at 7.30 p.m. 
“ Indicating and Recording Instruments,” by 
C. F. Newton. 

Royal Microscopical Society, 20, Hanover 
Square, W. 1, at 7 p.m. “ Practical Micros 
copy in Research on Textile Fibres,” by H. J. 
Denham. 

Institution or Electrical Engineers, Savoy 
Place, W.C. 2, at 6 p.m. “ The Design of 
Apparatus for the Protection of Alternating 
Current Circuits,” by A. S. FitzGerald. 


The Physical Society of London is arranging to cele- 
brate its jubilee from March 20 to 22 next. The pro 
li miliary programme of the proceedings will be as follows. 
On Thursday, March 20, at the Institution of Electrical 
Engineers, Savoy Place, Victoria Embankment, W.C. 2, 
at 2.30 p.m., there will be an Exhibition of Apparatus, 
followed by a reception at 3.0 p.m., and at 3.45 the 
Guthrie Lecture on “ Photo-electric Effects in the case 
of High Frequency and Allied Phenomena” will bo 
delivered by M. )e Due de Broglie. On Friday, March 21, 
from 4.0 to 5.30 p.m., and from 6.0 to 7.30 p.m., remi- 
niscences by Original Fellows and other Fellows of long 
standing will be given, and on Saturday, March 22, there 
will be a continuation of the Exhibition, and at 7.0 p.m 
for 7.30 a banquet will be held for Fellows and guests 
only. 

The Council of the Physical Society extends to the 
members of this Society a hearty invitation tq be present 
at these meetings, and, according to present arrange- 
ments, no tickets will be require^ for this purpose. 
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LIST OF MEMBERS ELECTED, 

February 8, 1924 

Armstrong, Dr. W. G., Public Health Department, 
Sydney, N.S.W., Australia. Director-General. 

11a ird, David, 25, Princes Place, Ardrossan. Student. 

Brown, Harold B., Chemical Dept., Rowntree and Co., 
Ltd,, The Cocoa Works, York. Technical Chemist. 

Carmichael, Kenneth F,, 2, Kirk ton Road, Burntisland, 
Fifeshiro. Chemist. 

Coates, William M,, 28, Admiral Street, Burnley. Assist- 
ant Chemist. 

Davidson, Wilmot A., Chemist in Charge, Department of 
Health, Vancouver, B.C., Canada. Dominion Analyst. 

Douglas, Mark, 27, Mosley Street, Newcastle-on-Tyne. 
Analytical Chemist. 

Kwing, Charles W., c/o Canadian Woollen Manufacturing 
Association, 256, MoCatil Street, Toronto, Canada. 
Research Chemist. 

Fawcett, Tlios. C., Northern Sabulite Explosive Co., 
Ltd., TuthilJ Quarry, Haswell, Sunderland. Engineer. 

< Jordon, Andrew R., 40, Heath Street W., Toronto, 
Canada. Assistant. 

(lould, Thcs. L., 116, Chestergatc, Stockport. Manu- 
facturing Chemist. 

Lewis, William L., 11, Clifton Wood Road, Clifton, 
Bristol. Manager. 

McGrath, Thomas, c/o The Condensed Milk Co. of Ire- 
land, Lansdownc, Limerick, Ireland. Biological 
' Chemist. 

Martyn, George, Latchley, Sandymount Drive, Wallasey. 

Murray, Alexander F., 3, Burns Park, Ayr. Works 
Chemist. 

Muspratt, Horace, 15, Alexandra Drive, Sefton Park, 
Liverpool. Director. 

Price, Edw r ard E., The Haven, Dorman’s Park, Surrey. 
Chartered Accountant. 

UIkkIoh, J. E. Wynfiold, Gorphwysfa, 1, Deyne Avenue, 
Prestwich, Manchester. Lecturer. 

Thompson, Rudolph E., 596, Milverton Boulevard, 

Toronto, Canada. Chemist. 

Twivdulo, Albert E., 26, King Street South, Rochdale. 
Chemist. 

Wright, Carl J., Combustion Utilities Corporation, 8-10, 
Bridge Street, New York, N.Y., U.S.A. Chief 
Technologist. 

DEATH 

Moulsdale, William E. (elected 1917), of 6, Castle Street, 
Liverpool, Metallurgical Engineer. On January 20, 
1924. 


ANNUAL GENERAL MEETING, 1924 

The Annual General Meeting of the Society of 
Chemical Industry will be h<dd in Liverpool on 
Wednesday, July 9. Members are asked kindly to 
note this preliminary announcement. Further par- 
fioulars.wul be published in due course. 
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INSTITUTE OF CHEMISTRY 

LONDON & SOUTH EASTERN COUNTIES 

A special general meeting of the London Section 
was held on January 23 in the Meeting Hall of the 
Institution of Mechanical Engineers. All Fellows 
and Associates of the Institute in the London area 
wore invited to attend. 

The Chairman, Mr. E. R. Bolton, in introducing 
Mr. W. J. U., Woolcock, C.B.E., reminded the 
members of the discussion which the Section held 
early in 1923 on the subject of the organisation of 
chemistry, with special reference to the possibility 
of greater co-operation. 

Mr. Woolcock said that as a looker-on he was 
possibly able to see some things which chemists 
might miss. In the published synopsis of his address 
he had said that there was a need for a serious effort 
to unite the profession of chemistry by fusing or 
assimilating the various bodies concerned with the 
advancement of the profession and the science. 
He felt that members would take this point for 
granted, but he would emphasise three points. 

First, they could not claim that the public were 
yet educated as to the functions of the chemist. 
They could not even invite prominent men of affairs 
to dine with them without laying themselves open 
to listen to speeches which clearly indicated that 
their guest was confusing then profession with the 
calling of pharmacy. Then, again, he was not 
satisfied that everything possible had been done to 
bring the whole body of those who practised chemistry 
as a profession into one professional organisation. 
The Institute had on its flank another body which 
was claiming to do some of the work which a profes- 
sional organisation might undertake. Finally, scien- 
tists, and particularly chemists, had shown a peculiar 
aptitude for waste. They had specialised in wasteful 
and uneconomic methods. They had split them- 
selves up into a multitude of small societies, and had, 
further, taken great care that the headquarters of 
all those societies should be as far apart as possible, 
and that, when it w r as necessary to select officers 
for any of them, the officers should have had os 
little contact with the work of the other societies 
as possible. 

He then referred to the Federal Council. In 
1918, when the Federal Council was formed, chomistrv 
was in a relatively prosperous condition, and it was 
comparatively easy for the small body of enthusiasts 
who had formed this Council to prepare the ground for 
a larger scheme of co-operation. Nobody could claim 
now' that chemistry or Any other profession was 
flourishing, and the time was at hand when the 
members were pressing for that more lively action 
which they could expect from a council containing 
their own elected representative members. The 
more intimate fusion of British chemical bodies was 
especially desirable now, seeing that they all had to 
contend with financial difficulties. It was not now' 
possible for chemists to keep in touch with all the 
societies to which they were attracted. He would 
not like to say exactly how many societies connected 
with chemistry there were in the United Kingdom 
— probably only Mr. Pilcher would be able to tell 
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them — but they were all doing useful wo^k in one 
sphere or another, and it was clear that the present 
cost of membership of all of them would be prohibi- 
tive. He had suggested that the bodies involved 
in the proposed amalgamation should be the Chemical 
Society, tne Institute of Chemistry, the Society of 
Chemical Industry, and all other societies interested 
in the advancement of the science and its appli- 
cation. All these societies should be linked up at 
first in a loose manner, so that the advantages of 
membership of all of them should be available to 
members of all the other societies at a much less 
cost than was now possible. 

During the last few years the relations between 
chemists and industrialists had improved wonder- 
fully, but there was still room for great improvement, 
and therefore he suggested that the associations 
of British chemical manufacturers (there was more 
than one association), whilst obviously they could 
not be constituent societies (since membership of 
such associations was not individual), should be 
affiliated to the proposed amalgamated body. He 
wished to do all he could to bring chemists and 
industrialists into close contact one with another. 

Ho had already to some extent referred to the 
objects of the amalgamation. The first he would 
suggest would be economy in organisation. The 
societies should co-operate by the election of a 
General Chemical Council, containing the nucleus 
of the Federal Council, and elected representatives 
from each of the bodies, which would manage the 
affairs of the new body. They would appoint com- 
mittees corresponding with the councils of the 
present individual groups or societies respectively, 
who would carry on the work and maintain the 
traditions of those groups or societies. Further, 
they would appoint a joint secretariat. If the latter 
point were not ' capable of immediate realisation, 
great good would inevitably accrue if the secretariats 
of all the bodies wore housed in the same building. 

The second object of amalgamation was to secure 
economy in publication and printing. Something 
had already been done in this way, and he need 
not elaborate upon the fact that more economies 
could bo effected. 


ticularly should they aim at joining together those 
bodies whose interests' were more nearly associated, 
The other similar bodies would join them really 
when this was accomplished. • • , *rV;V- y -v^. v : 

Mr. E. V. Evans said that it was a great pleasure 
to him to see that the members of the Institute were 
taking serious thought of the need of co-operation 
between the various chemical bodies. He reminded 
the meeting, of the steps which had already been 
taken, first of all in the formation of a joint library, 
and, secondly, in the formation of a joint Bureau 
of Chemical Abstracts, with Prof .Philip as chairman* 
He hoped • that these steps were but an indication 
of the more complete collaboration which would 
eventually be brought about. He was Spending 
annually about £30 in subscriptions to various 
chemical or allied societies, ana he spent nearly 
£50 a year more in getting supplied with technical 
literature. He agreed, therefore, that any steps 
which could be taken to relieve this burden upon 
chemists would, be welcome to the members. In 
this connexion, he had been pleased with the for- 
mation of the Chemioal Engineering Group* by 
which it had been found .possible to prevent the 
formation of yet another distinct chemioal body, 
and the Society of Chemical Industry had every 
reason to be proud of its satelite. ■ 

Prof. Philip said that, speaking as one with intimate 
knowledge of all three of the societies, he did not 
.quite see how the Institute Came into such a federa- 
tion. He could conceive that the Chemical Society 
and the Society of Chemical Industry, for instance, 
could usefully co-operate even more than they were 
already doing or were proposing to do, but if the 
Institute were to come in there would be immediately 
a difficulty in that the Institute was mainly a qualify- 
ing body. It was possible to r belong to either of the 
other two societies without possessing any serious 
chemical qualification, provided that a candidate 
was really interested in chemistry or its applications. 
The whole subject, was one worthy of every con- 
sideration, and he thought that the present efforts 
in the. matter of the Library and publications were 
an earnest of good things to come. 

Mr. E. M. Hawkins had some doubts as to the 


Thirdly, they would effect the provision of a joint wisdom of including the Institute in the project ; 
library, which was an extension of the present amalgamations were not always a success unless the 
scheme for the use by other bodies of the library bodies to be amalgamated had definitely the same 
of the Chemical Society. aims. He felt that this was the case with the 

He referred to the scheme which had been put Chemical Society and the Society of Chemical 
forward by the Federal Council for the inauguration Industry, but was doubtful as to the position of the 
of Chemistry House. Unfortunately, immediately Institute. 

after this proposal had been made, the present Mr. R. Leslie Collett disagreed entirely with Mr. 
trade depression had set in, and the time was not Hawkins and with Prof. Philip. He maintained 
yet ripe to ask for large sums of money. The ideal that the common ultimate aim, whether of the 
was a fine one, and would go a long way towards Institute, or of the Chemical Society, or of the Society 
co-ordinating the interests of all the bodies which of Chemical Industry, was to advance chemistry, 
had their headquarters at Chemistry House. They This over-ruled any of their immediate objects, 
must continue to work for this ideal, but they must whether they were looking after chemists or after 
face the practical fact ^mt the ideal would be difficult the propagation of pure chemical knowledge or of 
of immediate aceompphinent in the present cir- chemical knowledge as applied to the arts and 
cumstances. They would be wise to proceed with industries. It was true that the immediate functions 
plans for federating^ the interests of the various of the Institute were different from thpse of the 
bodies associated chemistry without necessarily Chemical Society and the Society ofCnenjipallii' 
awaiting the completion ef th*ir hnildW ; par- diist 2 y, bnt that was all the niore m 
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Institute should dome in “with all its vigour to promote 
the common aim. 

The key to the whole situation, however, was 
Chemistry House; They were holding this meeting 
in the hall of the Institution of Mechanical Engineers, 
because when London members of the Institute 
or of any other body expected about five per cent, 
of their members there was not room for them in 
any chemical building, arid they had to seek the 
hospitality' of the Engineers or of some other body 
who had adequate headquarters. That of itself 
showed the urgency of the demand for Chemistry 
House. > He did not agree with Mr. Woolcock that 
the ideal was not immediately obtainable. If they 
could not immediately get sufficient funds to buy 
a house, which he . doubted (all these bodies had 
money tied up in capital funds against the rainy 
day which /Was with us, but which nobody would 
believe was wet), they would at least rent a large 
building and sec that all their offices and meeting 
halls, were in one building. He, therefore, urged 
that members should set their hearts upon the 
immediate^acquisition of adequate chemical head- 
quarters. It; could be bought later when money 
was forthcoming. Apart altogether from the ques- 
tion of federation, good must necessarily accrue if 
the officers of the various bodies were housed in the 
same building. At present the Institute was the 
only body which had its own building, and nobody 
could claim that even the Institute was satisfied 
as to the adequacy of its accommodation. The 
Chemical Society were notoriously crying out for 
more space, particularly for the Library. The 
Society of Chemical Industry was hidden away from 
the usual place where chemists were to be found, 
and had no real accommodation. The matter was, 
therefore, very urgent. 

The Registrar of the Institute said that while he 
was much interested in the idea of federation, he 
thought that, as Prof. Philip had suggested, it would 
be found better, in the first place, to federate the 
bodies which were more closely allied both in their 
functions and aims. 

Mr. C. L. L. Claremont thought that the opener 
was at fault in discussing the closer organisation of 
the profession. He was of opinion that the pro- 
fession was already fully organised by the Institute, 
and that anybody who was not in the Institute was 
not in the profession. 

Dr. 0. L. Brady said that with regard to the Federal 
Council, the idea was excellent, and it was clearly , 
desirable to haim some co-ordinating body. The 
method on which that idea was worked out, however, 
was at fault since the net result had been to collect 
•>n the Federal Council a number of presidents or 
other high officials of the constituent societies, all 
of whom were busy men and unable to give that 
time to the affairs of the Federal Council which was 
necessary. . ' . • 

The present Federal Council was in the nature of 
mi advisory council. The council of the new body 
must have full executive powers if it were to be of 
any use. 


Re agreed, /with Mx. dollett’ ' that, though the 


ultimate aim was the advancement of chemistry, 
and the Institute should pull with its proper weight, 
Mr. C. E. Sage spoke generally in favour of th# 
proposals. He emphasised that, during the 
thirty or forty years, movement had all been in the 
direction of splitting up chemists into their separate 
groups, and as each group or society had grown 
m size and in importance it had engendered the 
formation of yet other satellites. Latterly the 
movement had been towards federation, but Mr. 
Woolcock ’s proposals would undoubtedly interfere 
with the liberty Of a number of the federating 
societies. At the same time they must realise that 
it was most inconvenient to attend a meeting or 
committee in Bloomsbury, then have dinner at 
Charing Cross, and go to Piccadilly for another 
meeting. 

Mr. Woolcock was then called upon to reply to 
the discussion. He made a brief reference to Mr. 
Claremont’s remarks, which he considered very 
interesting, but as not to be taken seriously by those 
who realise the progressive position of chemical 
affairs. It could not yet be claimed, for instance, 
that membership of the Institute was the sole quali- 
fication of a chemist when it was realised that there 
was more than one prominent professor who was not 
a Fellow of the Institute. In his opinion, the dis- 
cussion had brought to light one serious criticism, 
namely, the position of the Institute in the proposed 
federation. It had been very properly pointed out 
that the Institute was in a different category from 
the other bodies, but he held with Mr. Collett that 
any body which represented chemists should not 
be outside the scheme of federation. The proposed 
federated body would clearly have to make provision 
for different grades of membership. There would 
no, doubt be a grado corresponding with Fellowship 
of the Institute and another with Associateship of 
the Institute. These grades would comprise all 
who had qualifications entitling them to consideration 
as members of the Institute. There would have to 
be another grade, which would comprise those who 
were interested in a less direct manner in chemistry. 

The members of the ’ Institute might possibly 
not come as readily into the scheme of federation 
as the members of the other bodies, but, in any case, 
he thought that the Institute would be doing a great 
dis- service to chemistry if it held itself violently back. 
Dr. Brady then moved 

“That this meeting of Fellows and Associates 
of the Institute of* Chemistry of Great Britain 
and Ireland urges the Council of the Institute to 
take immediate steps to invite the co-operation 
of all bodies concerned with the progress of the 
profession and science of chemistry m order to 
ascertain the best means for co-ordinating the 
activities of the various organisations with the 
ultimate prospect of federation.” 

* The resolution was seconded by Mr. McLachlan. 
An amendment, moved by Mr. Claremont, to delete 
the words u the profession and,” was not seconded. 
The resolution was then put to the meeting, and 
carried unanimously. 

i The meeting/elosed with a hearty -vote of thanks 
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PERSONAL AND OTHER ITEMS 

Dr. Alexander Scott, F.R.S., who has completed 
his work in advising on the preservation of the objects 
found in the tomb of Tutankhamen, left Egypt on 
February 10 for England. 

From Pans the deaths are announced of Monsieur 
L. Roman, professor at the Ecole Contrale des Arts 
et Manufactures do Paris, and of Monsieur J. 
Bonnardel, president of the Cie Industrielle du 
Platine and of the Societo des Forges et Acieries 
de Huta Bankow a. 

Dr. T. J. Murray has resigned his post as head 
of the Chemical and Metallurgical Department of 
the Wolverhampton Technical School to become 
Principal of the Smethwick Technical School. 

Dr. W. E. Faragher, the author of numerous 
researches on the chemistry of hydrocarbons, and 
an authority on petroleum refining, has been 
appointed an assistant director of the Mellon Institute 
of Industry Reseatch, University of Pittsburgh. 

Dr. I. N. Ivanor, whoso death is announced from 
Berlin, was responsible for the development of 
numerous factories in Turkestan, including the 
santonin factory at Tskimkent, non -nationalised 
by tho Soviet Government. 

BRITISH INDIA 

Final Forecast of the Scsamum Crop, 1923-24 

From reports based on a memorandum received 
from provinces which contain, on an average, 99*6 per 
cent, of the total area under scsamum, it is estimated 
that the total yield is 382,000 tons (excluding Hydera- 
bad), as against 425,000 t. of last year. This repre- 
sents a decrease of 10 per cent. The weather was 
not very favourable, and the condition of the crop is 
reported to be, on the whole, fair. — (Ind. Tr. J., 
Jan . 17, 1924.) 

RHODESIA 

Petroleum and Coal in Rhodesia 

As tho result of exploration at Inyam inga, 117 miles 
from Beira, on a concession covering 4200 sq. miles, 
it is claimed that the presence of coal was proved, 
and that the geological structure was similar to that 
of the Persian oilfields. It is suggested that boring 
at a point near Inyaminga would “ in all probability 
disclose the existence of huge quantities of petro- 
leum.” — (N. Afric. J. Ind., Jan., 1924.) 

• 

CANADA 

Mineral Wealth ol Ontario 

Up to tho end of 1923 the mines of Northern 
Ontario have produced gold, silver, platinum, nickel 
and copper worth over §600,000,000. More than 
250 million tons of ore and rock has been taken 
from the nickel-copper mines of the Sudbury district, 
yielding approximately $255,000,000, and placing* 
in ascertained reserves at least another 100 million 
tons of ore, with an indicated gross value of two 
billion dollars. The mines of the Cobalt, South 
Lorrain and Gowganda district have produced 
over 340 million ozs. of silver valued at ax>proxiraately 
$210,000,000. Dividends from a great many of 


these silver mines have be&i exceedingly big- 
ranging from a few hundred per cent, to as high as 25,000 
per cent, on the capital invested. The silver bullion 
sent out from this few miles square of territory would 
make up approximately twenty trainloads of about 
twenty cars to each train. — (Official.) 

Production In Nova Scotia 

During 1923 the products of Nova Scotia yielded 
in revenue about $168,000,000 including : Coal, 
$36,410,000; coke and by-products, $3,286,000; gold 
and other minerals, $255,000; gypsum, limestone, etc., 
$3,195,200 ; building materials and clay products, 
$1,940,500 ; iron and steel products, $12,620,000 ; 
fisheries, $11,779,300 ; manufactures, ships and 
freights, $53,185,000 ; farm products, $26,045,100 ; 
forest products, $12,350,600 ; grand total, 
$167,846,700. — (Official.) 

FRANCE 

French Imports of Rubber. 

During the first eleven months of 1923 Frei^Ji 
imports of rubber totalled 33,295 metric tons, of 
which England furnished 15,272 t., British India 
7452 t., French Congo 772 t., Indo-China 3179 t., 
French African Colonies, except Congo, 575 t. 

Metallurgy in November 

The production of the State coal mines in the 
Sarre in November, 1923, reached 1,076,587 metric 
tons, so that the average production per working 
day was 45,938 t., i.e., 681 kg. per workman per 
day. The factories attached to the mines produced 
14,717 t. of coke, against 16,000 t. in October. 

Basic Slag 

The consumption of basic slag as a fertiliser is 
increasing in France. Before the war the import 
of basic slag averaged 400,000 t., but in 1922 the 
import was 27,325 t., and the export 308,326 t. 
In 1923 imports during the first nine months reached 
27,270 t. and exports, prohibited since October, 
reached 197,852 t. on October 1. Imports of basic 
slag come chiefly from the Sarre region and the 
exports go to Germany, Belgium, Switzerland and 
Luxembourg. 

The Utilisation of Samba for Paper-Making 

Samba ( Triplochifon Sclemtylon), occurring in 
Guinea, the Ivory Coast, Dahomey and the Cameroons 
has been investigated for use in paper-making. The 
wood contains 60 per cent, of cellulose and 39 per 
cent, of lignone, but only 33 per cent, of cellulose 
was obtained in the technical tests, the paper pro- 
duced being of common type. When bleached, 
the pulp was a dull white*, slightly rough to the 
touch and fairly supple. Resistance to tearing, 
nibbing and other tests was nmdiocre. Very thin 
sheets can be obtained, the felting power being 
0*0 15. With energetic treatment the lignone is 
easily eliminated, and the wood seems well suited 
for paper-making. 

Alcohol Production 

During the first’ three months of the season 
(October, November and December, 1922), tin* 
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production of aloohol was 920,793 hectolitres, of 
which 524,607 hi. was reserved for the State, and 
396,186 hi. delivered for sale. Imports amounted 
to 64,127 hi. The stock in hand on December 31 
was 1,158,350 hi. There is a slight excess over 
the production in 1922-23, but a slight diminution 
in the stock on hand, 

Export Prohibitions 

The export or re-export of coal, briquettes of 
lignite, coal or coke is prohibited, save by special 
permission of the Ministry of Finance. 

GENERAL 

Minerals in New Caledonia 

The Socidtd le Nickel has just obtained a contract 
for the delivery of from 600 to 1200 me trie tons of 
nickel ore under advantageous conditions. Explora- 
tion for auriferous copper has been less active lately, 
but a trial shipment of 75 t. has been sent to New- 
castle, Australia. As exploration has given such 
satisfactory results, the company will probably 
increase its capital. 

Radium Production in Czechoslovakia 

According to the Czechoslovak Trade Journal , 
roughly 24 g. of radium, or about 12 per cent, of the 
world’s output, was produced at Joachims! hal during 
the years 1909-22. It is estimated that the total 
world’s production of radium to date is about 204 g. 
Production in Czechoslovakia in 1920 was 2-2 g. 
(valued at 22 million kronen), in 1921, 3-2 g. (32 mill, 
kr.), and in 1922 2-2 g. (11 mill. kr.). — (Ch. Comm. J., 
Jan. 25, 1924.) 

Rubber Industry in Japan 

In 1923, between 500 and 600 factories in Japan 
were engaged in manufacturing rubber articles, the 
most important being rubber toys, the value of which 
in 1922 was 1,011,982 yen, and which are now being 
exported in large quantities to Australia, South 
America, and India. Rubber tyres aro also being 
produced at low prices, and find a market in China 
and the Dutch Indies. Statistics published in the 
Bulletin of the Tokio Chamber of Commerce show that 
during 1922 Japanose imports of crude rubber and 
gutta-percha amounted to 16,581 tons, valued at 
11,315,384 yen, as against 23,164 t., valued at 
15,742,019 yen, in 1921. To show the growth of the 
rubber industry in Jai>an since 1914, it is stated that 
the total importation in that year of crude rubber and 
gutta-percha was only 1039 1., valued at 2,146,634 yen. 
The value of rubber output has grown from 15,028,864 
yen in 1917, to 41,635,634 yen in 1921. — (Ch. Comm. 
J y Jan., 1924.) 

Abrasive Materials Itt 1922 

In 1922 natural abrasives wero produced in 
26 States, the quantities sold being as follows 
Grindstones and pulpstoncs, 26,524 short tons ; 
oilstones and scythestones, 1016 t. ; emery, 1468 t . ; 
garnet, 7054 t. ; diatomaceous earth and tripoli, 
74,966 t. ; pumice, 45,262 t. ; grinding pebbles and 
tube-mill lining, 3159 t. The total value of the 
salos of natural abrasives was $2,732,674, whereas 
that of sales of artificial abrasives was $5,317,485, 


and taking account of imports valued at $1,695,402 
and exports worth $1,217,615, the apparent con- 
sumption reached the value of $8,527,946. The 
artificial abrasives, produced to tho extent of 
103,262,000 lb., were of three kinds, viz., metallic, 
silicon carbides and aluminium oxides. 

Extension of University of Oxford Science Department 

It was announced in Convocation on the 19th inst., 
that the Trustees of the Rockefeller Foundation 
had offered £75,000 to the University for the develop 
raent of the Department of Biochemistry, and the 
University has authorised a large extension of the 
space allowed in the. University Park, for this purpose. 


REVIEWS 

The Micro-organisms of the Soil. By Sir 
E.Mohn Russell, F.R.S., and Members of th* 
Biological Staff of the Bothamstcd Experimental 
Station. Pp. viii.' |-188. London : Longmans, 
Green & Co., 1923. Price Is. (id. 

Great advance has been made in our knowledge 
of the micro-organisms of the soil since Pasteur 
suggested in 1862 that nitrification was probably 
a biological action, and Schloesing and Mflntz pro- 
duced proof some fifteen years later that this was so. 
Until tho end of last century it was the action of 
bacteria, and especially of a few classes of bacteria 
such as those which cause nitrification and denitrifi- 
cation, and those which bring atmospheric nitrogen 
into organic combination either in symbioses with 
leguminous plants or otherwise, which attracted most 
attention, and other classes of micro-organisms were 
almost neglected. During the past twenty years a 
great change has been in progress, and the protozoa, 
the fungi, and the algae of tho soil have all become 
subjects of study, and, though our knowledge of theso 
is still in its infancy, a whole literature concerning 
them has sprung up and the foundations, at any rate, 
have been laid of an edifice of exact knowledge 
concerning them. The older text-books of agri- 
cultural science may make some reference to nitrifica- 
tion and fixation of free nitrogen, but the student who 
wished to know anything of the recent work on the 
bacteria, protozoa, algae and fungi of the soil, and 
the interrelations of these, had practically to dig it. 
laboriously out of the original papers. The time 
had come for a work which would place this knowledge 
within tho reach of teachers and students of agri- 
cultural science. 

No place has played a greater part in investigating 
the micro-organisms of the soil than the Rothamsted 
Experimental Station. .Since the investigation of 
tho partial sterilisation of the soil, started in 1907, 
led Sir John Russell and Dr. Hutchinson to the 
fruitful conclusion that tho increase in the number 
of soil bacteria is kept in check by soil protozoa, 
and that therefore soil fertility depended on the 
numbers of protozoa as well as on the numbers of 
bacteria, attention has been turned to soil protozoa, 
and after these soil algae and fungi also received 
increased attention. At* Rothamsted a staff of 
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experts has been built up to form a team for the 
study of all these different soil organisms. This 
very valuable book has been written by the heads 
of this staff, and probably there is no other institu- 
tion which could have produced such a book ; 
certainly there is no other m Britain. 

The opening chapter, which is largely historical, 
deals with the development of the idea of a soil 
population. This and the closing chapter which 
giveB a summary of the chemical activities of the 
soil population and their relation to the growing 
plant, are contributed by Sir John Russell himself. 
The remaining chapters deal with what is known 
concerning different classes of soil organisms. Mr. 
H. G, Thornton writes two chapters on soil bacteria, 
which he classifies not according to morphological 
characters, but According to their physiological 
activities, a method which is much more useful to the 
soil student. Naturally the special work carried out 
at Rothamsted in the decomposition of cellulose and 
the formation of artificial farmyard manure from 
straw comes in for special attention. 

The chapters on Protozoa are contributed by Mr. 
D. W. Cutler, the head of the Rothamsted Depart- 
ment of Protozoology, whilst Dr. Muriel Bristol 
contributes a chapter on Soil Algae and Dr. W. B. 
Brierley two chapters on Soil Fungi. A chapter 
on the invertebrate fauna of the soil, other than 
protozoa, is contributed by Dr. A. D. Imins. Many 
of these organisms are not micro-organisms, but, 
very wisely, the picture of the soil population has 
been completed by their inclusion in the book. 

Any student who reads this monograph will have 
no excuse for cherishing that common student 
delusion of the certainty and fullness of our know- 
ledge. Each author in turn comments in one way 
or another on the limitations and uncertainty of the 
information on the subject with which he is dealing, and 
points out how much still remains to bo investigated. 
One might almost say that the prevailing note of the * 
whole book is the unsatisfactory state of our know- 
ledge of all tho subjects with which it deals. As is 
natural, the work which has been done at Rothamsted 
always claims special attention, but other work is 
not forgotten. At the end of each section an excel- 
lent bibliography is given. The work is well and 
clearly printed, and contains few typographical 
errors. It can be recommended to all students of 
agricultural science, and should be in tho hands 
or every agricultural teacher. 

James Hendrick 

Differential Equations in Applied Chemistry. 
By Frank Lauren Hitchcock and Clark 
Shove Robinson. Pp. w-f HO. New York : 
John W iley and Sons ; London : Chapman 
and Hall , 1924. Price Is. Id. 

This small book is bftgfd on a course given to 
students of chemical eng^^ing at the Massachusetts 
Institute of TechnologVs^^ffi ,the practical needs of 
this type of student in the forefront. 
Graphical methods aS^M^y used, and perhaps the 
most useful feature is inclusion of numerous 
excellent examples, ^ hre not given, 


and although the authors say that this was cfefiberat<jt 
policy, it would probably have been more useful tqT 
have given the answers. The main part of the boot 
is taken up by a detailed discussion of such simple 
typos of differential equations as occur in chemical 
dynamics, and an elementary knowledge of calculus 
is assumed. The book, therefore, will be a useful 
supplement to elementary works on the calculus 
intended for chemical students, and the line of 
treatment adopted will appeal especially to men 
studying chemical engineering. Some of the very 
simple standard types of equations do not seem to 
be very well known to chemists, and a large amount 
of space is frequently wasted in journals by the 
reproduction of detailed calculations leading to 
results which are well known standard fdrms, and 
could have been written down at once by inspection 
of the primary equation. Perhaps this book may 
serve as an introduction to some of these forms. 

J. R. Partington 

Directory for the British Glass Industry 
1923. Published by the Society of Glass Tech - 
nology, Sheffield. Price Is. 6d. 

Thte excellent publication is more than a mere 
directory. It includes an alphabetical list of glass 
manufacturers, makers of scientific glass articles and 
optical apparatus, craftsmen, firms making plant 
apparatus and raw materials used in the glass in- 
dustry, trades unions and other associations concerned 
in the industry, and periodicals in all countries in 
Which articles or abstracts of interest to glass-makers 
appear. The various lists appear to be complete and 
accurate, and it is obvious that great pains have 
been taken with the preparation of the book. The 
Society of Glass Technology, the compiler, Mr. G. S. 
Duncan, and the editor, Prof. W. E. S. Turner, are 
to be warmly congratulated on their work, 
tea* 

Engineering Non-Ferrous Metals and Alloys. 
By L. Aitchison, D.Met., and W. R. Barclay, 
O.B.E. Pp. xx-\- 300. London : Henry Frowde 
and Hodder & Stonghton t 1923. Price 21s. 

The authors have supplied a much-needed book. 

A certain amount of information on the properties 
of a limited number of non-ferrous alloys has been 
available for a very long time, having been accumu- 
lated as a result of experience in the working and use 
of these materials, but when compared with similar 
knowledge available with regard to iron and steel, 
this has, until quite recently, been exceedingly 
meagre. The outstanding features of iron and steel 
as compared with non-ferrous metals are the much 
greater strength they exhibit and the profound differ- 
ences in properties obtained by varying the thermal 
treatment. The latter feature undoubtedly helped 
in the past to focus the attention of scientific workers 
on to steel to the partial neglect of non-ferrous 
metals. Conditions have now changed and, owing 
to the general advance of scientific knowledge, to 
the activities of such societies as the Institute of 
Metals, and to the influence of war requirements, 
there has. recently been an enormous ljpLoriP«^» 
exacts knowledge ,of the constitution, 
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u«e» of a large range of alloye. ,yThe authors have done ■ *' 

goodeennoe m oolleoting together a large amount 
of thismformation (which has previouslyonly been 
available after a search through-journals and technical 
paj«rs), and presenting it in a suitable manner for 
J"**”*®" othe ™ interested in the manufacture, 

treatmwt and ueo of non-ferrous metals and alloys. GENERAL HEAVY CHEMICALS 

Hnwlt+r* “ abided "into two pa)rt8 _ Part f is demand for heavy chemicals is well sustained but 

devoted to non-ferrous metals generally, and deals *? u, ‘ nes ? "*"• of c °"™e. suffer at once from the unfortunate 
With the properties, constitution, casting, working, ^ ke ™. d f p ? te -. Inquiries and orders for the heavy alkalis 
heat treatment, mechanical properties and meohani^T h^« a ^ uW y . g0 °? tho ® xport * ide > “ additio " to which 
testing of these alloys. Part H fe devoted to a 


*0# 

market report 

^ ISrfteh 1 ! compiled from special information 
. rwived from the Manufacturers concerned. 

Vnhu Mfwrwite 'toted the price, quoted below cover fair 
net and naked at sellers* works. 


testiim of these alloys. Mart'll is devoted to a 
consideration of the various classes of alloys, and 
deals with copper and its alloys, aluminium and its 
alloys, nickel and alloys of nickel and miscellaneous 
non-ferrous, alloys. A chapter is also devoted to a 
fcrrousalloy 1 c boice and specification of a non- 

• majority of the non-ferrous alloys in 

't!? b ® c,aS8ified as cofiper, aluminium 
or nickel alloys from the name of the chief constituent 
m each case. Of these, the copper alloys are most 
widely used m engineering industries, and receive a 
considerable amount of attention by the authors 
Aluminium alloys have only become of importance 
to engineers within recent years, but our knowledge 
of them properties is already considerable. Nickel 
alloys have received considerable attention during 
recent years, as they include some of the strongest 
toughest, most durable and most ductile of the non- 
ferrous alloys. About one-half of the book is 
devoted to these throe classes of alloys and 153 tables 
of analysis, tests, and other data are included in 
this portion of the book. 

The book may be strongly recommended to all 
interested m non-ferrous metals and alloys. 

C. O. Bannister 


Acid Hydrochloric) 
Add Nitric 80° Tw. 
Acid Sulphuric . . 


COMPANY NEWS 

MANDER BROTHERS, LTD. 

Tho business of varnish, colour, paint and printing 
ink manufacturers formerly carried on by Sir 
diaries T. Mander, G. le M. Mander, C. A. Mander, 
u ,, zander, and H. V. Mander, as “Mander 
nros., is now taken over by Mander Brothers, Ltd., 
with a registered capital of £600,000, the partners 
•ecoming directors of tho new company. 


-r ‘uciwcmjj m/vnauy irom WCOK to 

Anero are no fundamental changes in prices to report. 

Acetio^Acid, 40% teoh. . . £24 per ton. Fair inquiry, 

. . 3s. 9d. — 0a. per carboy d/d., ac* 
cording to purity, strength and 
locality. 

. . £21 108.-— £27 per ton makers 
works according to district and 
quality. 

.. Average National prices f.o.r. 
makers’ works, with slight varia- 
tions up and down owing to 
local considerations : 140° Tw., 
Crude Acid, 06s. per ton. 108° 
Tw., Arsenical, £6 10s. per ton. 
108° Tw., Non-arsenical, £0 16s. 
per ton. 

r . £6 1 6s. per ton, spot, delivery. 
General export demand good, 
particularly from the Continent. 

. Spot £11 d/d, ; Contraot £10 d/d. 

4 ton lots. *’ 

. £7 per ton, packages included. 

. £26 per ton. 

. £20 per ton. 

(Packed in 2-cwt. bags, carriage 
paid any station in Great 
Britain.) 

. £6 17s. 6d. per ton d/d. 

> £30 — £33 per ton. 

6fd. per lb. 

- 3d.— 3 id. per lb. 

£32 per ton d/d. 

£4 10s. per ton d/d, 

£17— £19 10s. per ton, accor ding 
to quality. 

£5 6s.— £6 10s. per ton ex railway 
depots or ports. Business good. 
£24 per ton. 

£10 10s. per ton carr. paid. Tn 
fair request. 


Ammonia Alkali 

Bleaching Powder 

Bisulphite of Lime 
Borax, Commercial- 
Crystal . . . , 

Powder 


SOUTH STAFFORDSHIRE MONO GAS CO„ LTD. 

•ii T i 1 o«.? re ? t ? r8 ’ * e P ort for the y ear ended December 
’.”™> states that about 5 per cent, more fuel was 

1000 H uS er c , eut - I ? or . e « as distributed than 
i * ^though trade in the districts served 

y the J? om P an y 8 mains was bad throughout the 
vear. There are now indications of improvement 
, increasing demand. The gross profit is 
and a "er deducting debenture and bank 
nterest, there is a. net profit of £0308. During the 
overdraft was reduced from £55,991 
. MAZIL. In yiejv of the amount of the overdraft 


Calcium Chloride 
Potash Caustio , . 
Potass. Bichromate 
Potass. Chlorate . . 
Salammoniao . , 

Salt Cake . . , , 

Soda Caustio 70% 

Soda Crystals , . , . 

Sod. Acetate 97/98% . . 

Sod. Bicarbonate 

Sod. Bisulphite Powder 
W/62% .. 


Sod. Chlorate 
Sod, Nitrate refd. 96% 


£19 — £20 1 0s. per ton according to 
quantity, f.o.b., 1-owt. iron 
drums included. 

3d. per lb. Very quiet. 

. 6s.— £13 10s. per ton ex 
Liverpool. Nominal. 

Sod. Nitrite, 100%bade. . £27 per ton d/d. 

Sod. Sulphide eono. flO/W About £16 per ton. 

Sod. Sulphite. Paa Oryat. £16 per ten f.o.r. London, 1-owt. 

. , kegs Included 

RUBBER CHEMICALS 

Antimony sulphide .. Expooted to advance hi Apathy 
witlh; tlie criSde metal. 


ti j. — *. , auiouiiT/ OltRG overdraft •• w **uv«ace m sympathy 

1 c* aiTec tore do not recompaond the payment of a r- ; - s witfe tlie ertuie metal. 

I ' ^eferenco. 16 . 2 ,^.) ^ lb., according to 
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Antimony Sulphide (cont.) 

Crimson .. ..Is. 3d. — Is. Gd. per lb., according 

to quality. 

Arsenic Sulphide, Yellow Is. lid. per lb. 


Cadmium Sulphide 
Carbon Bisulphide 

Carbon Block 


Carbon Tetrachloride 
Chromium Oxide 

India rubber Substitutes, 
White and Dark 

Lamp Black 
Lead Hyposulphite 
Lithopone 

Mineral Rubber “ Rul 
pron '* . . 

Sulphur . . 


. . 4s. per lb. 

.. £24 — £26 108. per ton according 
to quantity. 

. . Pricos continue low but expocted 
to advance in the Spring. Two 
or throe case lots can now be 
bought at 6£d, per lb. ex wharf. 
For direct shipment in quan- 
tity the price is about Od. 
per lb. c.i.f. 

. . £56 per ton, drums free. 

. . Is. 3d. per lb. 

C od. — 7d. per lb. Door^ owing to 

’ < increased cost of rape seed oil. 

(. Good demand. 

. . 40s. per cwt., barrels free. 

. . 7£d. per lb. 

. . £22 10s. per ton. 


pron '* . . . . . . £15 10s. per ton f.o.r. London. 

Sulphur .. .. .. £10 — £12 per ton, according to 

quality. 

Thiocarbanilide . . . . 28. 9d. per lb. 

Vermilion, pale or deep . . 3s. 4d. — 3s. 6d. per lb. 

Zinc Sulphide . . . . 7£d. — Is. 8d. per lb., according to 

quality. 

WOOD DISTILLATION PRODUCTS 

All acotatos command a good trade and there appears a 
more healthy prospect in the charcoal market. 

Acetate of Lime — 

Brown . . . . . . £14 10s. per ton d/d. Demand 

active. 

Grey . . . . . . £22 per ton. 

Liquor . . . . . . 9d. per gall. 32° Tw. 

Charcoal . . . . . . £7 5s. — £9 por ton, according to 

grade and locality. Market quiet. 
Iron Liquor . . . . Is. 7d, per gall. 32° Tw. 

Is. 2d. „ „ 24° Tw. 

Red Liquor . . . . lOd. — Is. per gall. 14/15° Tw. 

Wood Creosote . . . . 2s. 7d. per gall. Unrefined. 


Grey 

Liquor . . 
Charcoal . . 

Iron Liquor 


Red Liquor 
Wood Croosote 
Wood Naphtha 
Misciblo 


Miscible . . .. 5s. Gd. per gall. 60% O.P. Dull 

market. 

Solvent .. . . 5s. Gd. per gall. 40% O.P. Dull 

market. 

Wood Tar . , . . £5 — £0 per ton according to grade. 

Domand not very brisk. Ample 
supplies. 

Brown Sugar of Lead . . £42 per ton. Demand more active. 
TAR PRODUCTS 

Acid Carbolic — 

Crystals . . . . 8£d. per lb. Some business pass- 

ing at lower prices. 

Crude 60’s .. .. Is. lOd. — 2s. per gall. Firmer, with 

more inquiry. 

Crude GO’h -. .. Is. 10d.~ -2s. per gall. Little busi- 

ness passing, but more inquiry. 

Acid Crosylie, 97/99 . . 2s. —2s. 3d. per gall. Steod> 

business. 

Pale 95% . . . . Is. 10d.~2s. 2d. per gall. Good 

demand. 

Uark .. .. ..Is. lid. per gall. Steady business. 

Anthracene Paste 40% .. 4d. per unit per cwt. Nominal 
prico. No business. 

Anthracene Oil — 

Strained , . . . 9d. — 10d. per gall. Very quiet. 

Unstrained , . . . 8£d. — 9d. per gall. 

Benzole — 

Crude 0G*a . , . . lO&d. — Is. per gall, ox works in 

tank wagons. 


Acid Crosylie, 97 /99 
Pale 95% 

Dark 

Anthracene Paste 40 % 


Anthracene Oil — 
Strained 
Unstrained , . 
Benzole — 

Crude 65’a . . 


Standard Motor . . Is. 4£d. — Is. Gd. per galL ex works 
in tank wagons. 

Pure Is. 8£d. — Is. lOd. per gall, ox 

works in tank wagons. 

Toluolc — 90% .. ..Is. 4£d. — Is. 7d. per gall. 

Pure . . . . la. 8d. — Is. lOd. por gall. 

Xylol ooml. , . . . 2s, 3d. per gall. 

Pure . , . . 38. 3d. por galL 

Creosote — 

Cresylic 20/24% . . lljd. per gall. Few inquiries. 

Middle Oil . . . . 8£d. — 9£d. per gall, according to 

Heavy . . . . . . > grade and district. Market 

Standard Specification J very firm. Demand good. 
Naphtha — 

Per gall. More inquiry. 
Solvent 90/100 . . Is. Id. — Is. 3d. > Prices show up- 

Solvent 90/190 . . Is. Id. — Is. 3d. ) ward tendency. 

Naphthalene Crude — 

Drained Creosote Salts £G — £8. Fair business. 

Whizzed or hot pressed £8 — £14 per ton. Price nominal. 
No business. 

Naphthalene — 

Crystals . . . . £1G l()s. per ton. 

Flaked.. .. .. £17 per ton. 

Pitch, medium soft . . 52s. Gd. — 62s. Gd. per ton, f.o.b. 

Market weak. Few sellers. 

Pyridine- 90/140 .. 14s. — 14s. Gd. por gallon. Fewer 

inquiries. 

Heavy . . I Is. — 12s. Steady with fair busi- 
ness. 

INTERMEDIATES AND DYES 

Business in dyestuffs has improved appreciably with 
orders being given for larger quantities. Pricos of intermedi- 
ates made directly from pure benzol -have Itcon raised, owing 
to the increased cost of the latter. 

In the following list of Intermediates delivered prices 
include packages except where otherwise statod. 

Acetic Anhydride 95% . . Is. Od. per lb. 

Acid H 48. Od. per lb. 100% basis d/d. 

Acid Naphthionio . . 2s. 5d. per lb. 100% basis d/d. 
Acid Neville and Winthor 5s. lid. per lb. 100% basis d/d. 
Acid Salicylic, tech. . . Is. Gd. per lb. Better demand. 

Acid Sulphanilio .. 10£d. por lb. 100% basis d/d. 

Aluminium Chloride, an- 

hyd. . . . . . . Is. per lb. d/d. 

Aniline Oil .. .. 7^d.— 8 ^d. per lb. naked at work*. 

Aniline Salts . . , , 7|d. — 9d. per lb. naked at works. 

Antimony Pentachloride Is. per lb. d/d. 

Benzidine Base . . . . 4s. Gd. per lb. 100% basis d/d 

Benzyl Chloride 95% . . Is. 3d. per lb. 

p-Chlorphenol . . . . 4s. 3d. per lb. d/d. 

p-Chloraniline . . . . 3s. per lb. 100% basis. 

o-Cresol 29/31° 0. .. 6£d. — 6d. per lb. Demand quiet. 

m-Cresol 98/100% .. 2s. Id.— 2s. 3d. per lb. Market 

, v quiot. 

p-Cresol 32/34° 0. . . 2s. Id.— 2s. 3d. per lb. Market 

quiet. 

Dicbloroniline . . . . 3s. per lb. 

Dichloraniline S. Acid . . 2s. Gd. por lb. 100% basis. 

p-Dichlorbonzol . . . . £75 per ton. 

Diethylanilino . . . . 5s. per lb. d/d., packages extra, 

returnable. 

Dimethyanilino . . . . 2s. 5d. per lb. d/d. Drums extra. 

Dinitro benzene . . . . 9d. per lb. naked at works. 

Dinitrochlorbenzol . . £84 10s. i>er ton d/d. Advanced in 
sympathy with benzol. 

Dinitrotoluene — 48/50° C. 8d. — 9d, per lb. naked at works. 

60/68° C. Is. 2d. per lb. naked at works. 
Diphenylamine . . . . 3s. 3d. per lb. d/d. 

Monochlorbenzol . . £63 per ton. 
rt-Naphthol . . . . 2s. Od. per lb. d/d. 

/?-Naphthol . . . . Is. Id. per lb. d/d. 

a-Naphthylamine . . Is. fid. per lb. d/d. 

//-Naphthylamine . . 4s. per lb. d/d. 
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m-Nitranilind .< . . 5s. 3d. per lb. d/d. 

p-Nitraniline . . . . 2s. 5d. per lb. d/d. 

Nitrobenzene . . . . 5;$d. — 5.Jd. per lb. naked at work?. 

o-Nitrochlorbenzol .. 2 b . per lb. 100% basis d/d. 
Nitronaphthalene .. ll$d. per lb. d/d. 
p-Nitrophenol . . . . is. Od. per lb. 100% basis d/d. 

p-Nitro-o-amido-phenol . . 4s. Od. per lb. 100% basis. 
m-Phenyleno Diamine . . 4s. Od. per Lb. d/d. 
p-Phenylene Diamino . . lOs. Od. per lb. 100% basis d/d. 

R. Sait 3s. per lb. 100% basis d/d. 

Sodium Naphthionate . . 2s. 7d. per lb. 100% basis d/d. 
o-Toluidine , . . , 7d. — 8d. per lb. 

p-Toluidine . . . . 3s. 10 d. — 4s. 5d. per lb. d/d. 

w-Toluyleno Diamine . . 4s. Od. per lb. d/d. 

PHARMACEUTICAL AND PHOTOGRAPHIC 
CHEMICALS 

Acid, Acetic 80% B.P. . . £52 per ton. 

Acid, Acetyl Salicylic . . 3s. Od. — 3s. Od. per lb. Stoutly 
demand. 

Acid, Benzoic . . , . Commercial acid dearer at 2s. 9d. 

per lb. B.P. quality remains 
unobtainable. 

Acid, Boric B.P. . . Cryst. £54 per ton, Powdor £58 

per ton. Carriage paid any 
station in Great Britain. • 

Acid, Camphoric . . .. 18s. — 20s. per lb. 

Acid, Citric .. .. Js. 5$d. per lb., less 5% for ton 

lots. Market firm. 

Acid, Gallic . . . . 3s. per lb. for pure crystal. 

Steady market. 

Acid, Pyrogallic, Cryst.. . 6s. per lb., for 28 lb. lots. 

Arid, Salicylic . . . . 2s. 4d. — 2s. 7d. per lb. For tun 

lots 2s. 3d. is quoted. Market 
slightly easier. 

Acid, Tannic . . . . 3s. 3d. per lb. for B.P. quality. 

Arid, 'Tartaric . . . . Is. Hd. per lb. less 5%. Very 

firm. Considerable inquiry and 
buying. 

Amidol . . . . . . 9s. per lb. d/d. 

Acetanilide . . . . 3s. per lb. Weak. 

Arnido pyrin .. .. 14s. per lb. Demand negligible. 

Ammon. Benzoate . . 4s. per lb. 

Ammon. Carbonate B.P. £35 per ton. 

AtropmeSulphate . . 12a. Od. per oz. for English make. 

Market neglected. 

Barbitono.. .. ..17s. per lb. 

Bonzonaphthol . . . . 5s., 9d. — 6s. 3d. per lb. Supplios 

scarce. 

Bismuth Salts . . . . A steady market. Prices according 

to quantity : 

Bismuth Carbonate . . 12s. 9d. — 14a. 9d. per lb. 

„ Citrate.. .. Us. 4d. — 13s. 4d. „ 

„ Salicylate . . 10s, 2d. — 12s. 2d. „ 

M Subnitrato .. 10s. 9d. — 12s. 9d. „ 

Borax B.P. . . . . Crystal £29, Powder £30 per ton. 

Carriage paid any station in 
Groat Britain. 

Bromides — Per lb. 

Potassium . . . . 9d. — lOd. A 

Sodium .. .. 9£d. — lOd. > Steady market. 

Ammonium .. .. lid.- -Is. ) 

Calcium Lactate . . 2s. 9d. per lb. for best English 

make. Market firm. 

Chloral Hydrate .. ..3s. Del. per lb. Weak. 

Chloroform . . . . 2s. per lb. for cwt. lots. 

Creosote Carbonate . . fis. fid. per lb. Little demand. 

Ciiaiacol Carbonate . , 13s. per lb. for small stocks 

available. More inquiry, 
available. Slightly weaker. 

Huxamine . . . . 3s. 9d. — 4s. per lb. for foreign 

makes. 

Uoinatropine Hydrobro- 
r nide .... . . 30s. per o*. 


Iron. Ammon. Citrate, B.P. Is. 1 Id.* — 2s. 3d. per lb., according 
to quantity. 

Magnesium Carbonate — 

Light Commercial 
Magnesium Oxide — 

£36 per ton net. 

Light Commercial 

£75 per ton, less 2$%. 

Heavy Commercial 

£26 per ton, less 2A%. 

Heavy Pure . . 

Menthol — 

Is. Od. — 2s. 3d. per lb., according 
to quantity. Steady market. 

A.B.R. r eery st. B. P. 

56s. per lb. 

Synthetic 

26s.— 35s. per lb., according to 
quantity. English make. Steady 
demand. 

Mercurials 

Prices reduced. Market quiet. 

Rod oxide 

4s. 9d. — 4s. lOd. per lb. 

Oorroaivo sublgnate . . 

3s. — 3s. Id. 

White proeip. 

4s. Id. — 4s. 2d. ,, 

Calomel 

3s. 5d.- 3s. Od. 

Methyl Acetanilide 

20k. per lb. 

Methyl Salicylate 

2s. lid. — 3 h. j>er lb. for carboys. 
Firmer. 

Methyl Sulphonal 

22s. per lb. 

Methylene di-tannin 

7s. 6d. per lb. In good demand. 

Paraf orm aldohyde 

3s. 6d. per lb., without much 
inquiry. 

Paraldehyde 

Is. 8d. per lb. 

Phenacetin 

7s. per lb. Weaker. 

Phenazone 

8s. per lb. Dull. 

Pcnolphtlmleiu . . 

Potass. Bitartrato — 
99/100% (Cream of 

7s. 6d. per lb. Weaker. 

Tartar) 

88s. — 90s. por cwt., less 2|%. 
Firm market. Inquiry good. 

Potass. Citrate 

Is. 8d. — 28. per lb. 

Potass. Ferricyanide 

3s. per lb. 

Potass. Iodide 

16s. Sd. — 17s. 5d. per lb., accord- 
ing to quantity. Demand con- 
tinues. 

Potass. Motabisulphito . . 

7£d. lb., l-c.wt. kegs included. 

Potass. Pormanganato . . 

9d. per lb. for B.P. crystal English 
make. In good demand. 

Quinine Sulphate 

2s. 3d. — 2s. 4d. per oz., in 100 oz. 
tins. Steady market. 

Resorcin 

6s. 3d. por lb. 

Salol 

3s. 9d. por lb. 

Silver proteinate 

9s. 6d. per lb. 

Sod. Benzoate, B.P. 

3h, 3d. per lb. Ample supplies of 
British manufacture will soon bo 
avai la ble. 

Sod. Citrate, B.P.C., 1923 

Sod. Hyposulphite — 

Is. 9d.— 2s. por lb., according to 
quantity. 

Photographic 

£14 — £15 per ton, according to 
quantity, d/d. consignee’s sta- 
tion in l-ewt. kegs. 

Sod. Metabisulphite cryst. 

37s. 6d. — 60s. per cwt. nett cash, 
according to quantity. 

Sod. Nitroprusside 

Sod. Potass. Tartrate 

16s. per lb. Less for quantity. 

(Rochelle Sail ) 

70s. 6d. — 81s. 6d. per cwt., accord- 
ing to quantity. Prices reduced. 

Sod. Salicylate 

Sod. Sulphide — 

Powder 2s. lOd. — 3s. Id. per lb., 
Crystal at 2s. lid. — 3s. 2d. per 
lb. 

Pure recryst. . . 

lOd. — Is. 2d. por lb., according to 
quantity. 

Sod. Sulphite, anhydrous £27 10s. — £28 10s. per ton, accord- 
ing to quantity, 1-cwt. kegs 
included. In large casks £1 per 
ton loss. 

Sulphonal.. .. 

1 8s. Od. per lb. 

Tartar Emetic > . ; . « 

Is. 4d. per lb. 
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Thymol . . 


13a. 6d.— I4s. 6d. per lb. for good 
white crystal from ajowan seed. 
Distinctly firmer. 


PERFUMERY CHEMICALS 
Acetophenona ♦ . . 12s. 6d. per lb. 

Aubepine 13s. 6d. 

Amyl Acetate . , . . 3s. ,, 

Amyl Butyrate . . . . 7s. 3d. ,, 

Amyl Salicylate . . . . 3s. Od. „ 

Anethol (M.P. 21/22° C.) 3s. Od. 

Benzyl Acetate from Chlo- 

rine*froe Benzyl Alcohol 3s. 3d. „ 

Benzyl Alcohol free from 
Chlorine . . . . 3s. 3d. „ 

Benzaldehydo free from 
. Chlorine .. 3s. 3d. „ 

Benzyl Benzoate. . .. 3s. 9d. „ % 

Cinnamic Aldehyde 
Natural 
Ooumarin 
Citronellol 
Citral 

Ethyl Cinnamate 
Ethyl Phtlialate . . 

Eugenol . . . . . . 1 Is. 

Qeraniol (Palmarosa) . . 37s. 6d. 

Geraniol 

Heliotropine 
Iso Eugenol 

Linalol ex Bois de Rose . . 

Linalyl Acetate . . 

Methyl Anthranilate 
Methyl Bonzoate 
Musk Ambrette . . 

Musk Xylol 

Norolin . . . . . . 

Phenyl Ethyl Acetate . . 

Phenyl Ethyl Alcohol . . 

Rhodinol . • . • . , 65s. 

Safrol Is. 10d. 

Terpineol . . . . . . 2s. 6d. 

^Vanillin 26s. 6d. 


18s. Od. 
21s. 

19s. 

10s. 

10s. 

3a. 9d. 


108.-178. Od. 
8s. Od. per lb. 
15s. 9d. „ 

20 s. 

20s. 

8s. 6d. 

6s. 

52s. 6d. 

19s. 

4s. 

10s. 

16s. „ 


per lb. 


per lb. 


ESSENTIAL OILS 


Almond Oil, Foreign 

S.P.A 

Anise Oil , . 

Bergamot Oil 
Bourbon Geranium Oil . . 
Camphor Oil , ♦ 
Oananga Oil, Java 
Cinnamon Oil, Leaf . , 
Cassia Oil, 80/85% 


14s. Od. per lb. 
Is. lid. 

14s. Od. 

29s. 6d. „ 

75s. per cwt. 
9s. 4|d. per lb. 
5$d. per oz. 

9s. 6d. per lb. 


Citronella Oil — 

Java 85/90% . . . . 4s. lOd. „ 

Ceylon . . . . . . 3s. 6d. „ 

Clove Oil . . . . . . 8s. 9d. 

Eucalyptus Oil 70/75%. . 2s. 3d. per lb. 
Lavender Oil — 

French 38/40% Esters 24e. Od. per lb. 

Lemon Oil . . . . 3s. Id. „ 

Lemongrass Oil . . 2}d. per oz. 

Orange Oil, Sweet . . 12s. 6d. per lb. 

Otto of Hose Oil — 


Cheaper. 


Bulgarian . . . . 34s. per oz. 

. Anatolian . . . . 26s. per oz. ‘ 

Palma Rosa Oil . . . . 19s. 3d. per lb. Cheaper. 

Peppermint Oil— 

. English 70s. per lb. 

Wayne County ; ,. . 16s. 6cL per lb. 

Japanese ' 13s. $}. per lb. ' Advanced. 

Petitgrafn Otygfcf- **■']& 


PATENT LIST \ 

The dates ^Ivcn in this list are ^ in the caso of Applications for Patents, 
those of applications, and in tho case of Complete Specifications accepted, 
those of the Official Journals in which tho acceptance is announced. Com- 
plete Specifications tlms advertised us accepted are open to inspection at 
tho Patent Office immediately, and to opposition within two months of the 
date given ; they are on sale at Is. each at tho Patent Offioe, Sale Branch, 
Quality Court, Chancery Lane, London, W.C.^, 15 days after tho date 
glveu. 


I. — GENERAL ; PLANT r MACHINERY 
Applications 

A.-G. Kummlor u. Matter. Liquid ovaporators. 2391* 
Jan. 29. (Gor., 29.1.23.) 

Alexander. High -temperature radiant drying systems, 
2230. Jan. 28. , 

Bishop, and Lilleshall Co. Filter -presses. 3162, Feb. 7, 
Cheyne. Mixing and grinding mills. 2304. Jan. 29. 
Clapham and Clare. Apparatus for purifying gases. 2819. 
Feb. 4. 

Dempster and Sons, and Toogood. Regenerator furnaces. 
2510. Jan. 31. 

Dini. Producing agglomerates for compressing into 
moulds. 2252. Jan. 28. (Ital., 29.1.23.) 

Fuller. Drying apparatus. 3368. Feb. 8. 

Geissl. Solvent recovery plant. 2543. Jan. 31. (Ger., 
28.3.23.) ’ 

Haneman and Speichert. Vacuum furnaces. 2272. Jon. 28. 
(Ger., 17.2.23.) 

Kautny. Apparatus for liquefying and separating gases. 
2220. Jan. 28. 

Koppers Coke Oven Co. Apparatus for washing liquids 
with liquids. 2355. Jan. 29. (Ger., 30.1.23.) 

Low, and Low Engineering Co. Mixing-apparatus. 2677. 
Feb. 1. 

Major and Taylor. Distillation etc. of liquids. * 3208. 
Feb. 7. 

Mewes and Mewes. Separation of gas mixtures. 2908. 
Feb. 4. 

Paterson. Filtering apparatus. 2382. Jan. 29. 

Complete Specifications Accepted 
19,845 and 27,715 (1922). Shaw. Separating and remov- 
ing matter suspended in a fluid. (210,101.) Feb. 0. 

28,250 (1922). Rigg and McBride. See X. 

33,296 (1922) and 17,944 (1923). Taylor and Oldfield. 
Gas-cleaning apparatus. (210,233.) Feb. 0. 

5957 (1923). Agthe. Continuous production of emulsions, 
suspensions, and similar disperse systems. (210,307.) Feb. 6. 

9392 (1923). Matson Beer, and Charlior. Separating, 
wasliing, and classifying solid materials, (210,063.) Feb. 13. 

18,071 (1923). Fraser and Egleston. Grinding or mixing 
apparatus. (210,702.) Feb. 13. 

24,976(1923). Lokc. .S'ce VIII. 

26,800-7 (1923). Shaw. Separating and removing matter 
suspended iu a fluid. (210.370.) Fob. 0. 

11. -FUEL ; GAS : DESTRUCTIVE DISTILLATION 
MINERAL OILS; LIGHTING 

Applications “ 

Aldcn and Green. Gas-producers. 3381. ’Feb. 9.» 

Bettisfickl Trust Co., and Porkin. Distilling and carbonis- 
ing coal etc. 2590. Jan. 31. 

Black. Extraction of oils, spirits, and gases from pelionite, 
slmlo, etc. 2487. Jan. 30. ^ 

Briket tlmrz-Gcs. Manufacture' of combustible briquettes. 
2207. Jan. 28. (Ger., 29.1.23.) 

British Electrical and Allied Industries Research Assoc. 
3303. See XI, . - V ; 

Bruce. Carbonisation etc. of wood«|Pw>92. 0. . 

Clapham and Clare. 281 9. ' 

Donald. Drying peats etc. 2(f4p*nd ; 'jfobi J*hd 9 ‘ 

Evans, Briquette binders. 3LW\Peb> 7.^:.. 
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Fabry. Coke-oven heating flues. 280/5. Feb. 4. 

Fab Ty. Purifleation of coal-gas. 3159. Feb. 7. 

Qros, Manufacture of hydrogen and acetylene. 2759. 
Feb.. %. . (Fir., 8.2.23.) ' l-.; *. ; -,;,V ■ ■ -y f \ 

Orem* Pyrogenic transformation of acetylene orgaaeous 
mlxtnree derived from acetylene. 2760. FeK2.(Fr., 14,223.) 
Henna* Manufacture of jeai bon black. 313#. Feb.: (k , 
Honey, Stokes, and IUreh|un, Hulett, and Chandler.- Gas 
waaher.scnibbere. 8427. Feb?9. : ; 

Hinaelmam*. Obtaining products from f\f 0 fe£ oil shale, 
oto. 3379, Fe^* 8. (G^&; 6.6.23.) . 

Hydro-Carbon Distillation Synd., Knapp, ami Winzer* 
Distillation of oite etc. 3115. Feb. 6. * V \ ^ 

jftowafifr Treatment of hydrooarbon -yielding materials. 
2*9..; Jah.^9. ; . ; -v. v - :+*?;■; . . ‘ 

Knapen. Washing coal Rust ©to. 3300; Feb. 8. (Belg., 
8.2.23.) ! *.<£& • . * v ■ 

Hoppers Coke Or^n Co. (Hoppers). Continuously distilling 
liquid hydrocarbons. ^440. Feb. 9. 

lampiough and Po^r.^ Conversion of heavy hydrocar- 
bons into fighter hydrbcdR>6ne. 2698, Feb. L 
Lederer. Manufactureof filamentary incandescing bodies, 
2268. Jan. 28. (Auatriij 21,2.23.) 

Loeboll. Manufacture of combustible gas. 2567-8, Jan. 3 1. 
Maokay. Bituminous emulsions. 3312, Feb. 8* 

Odell. Gas produCer. 3305. Feb. 5. 

Syndikat f. Gasforechung. Dry distillation of bituminous 
fuel. 2604. Feb. I, (Ger., 1.2.23.) 

Umpleby. Gas-generators. 3039. Fob. 6. 

Wallace. Treatment of liquid hydrocarbons, oils, or fats. 
2704. Feb. 1. 

Whitfield. Suction-gas producers. 3281. Fob. 8. 

Complete Specifications Accepted 

20,827 (1922) and 1123 (1923). Woodall, Duokham, and 
Jones, and Duokham. Briquetting fuel. (210,406.) Feb. 13. 

23,948 (1922). Sutcliffe. Machines for briquetting, com- 
pressing, etc. coal oto. (210,474.) Feb. 13. 

25,377 (1922 ). Aguillon. Recovery of benzol from coal 
gas. (210,114.) Feb. 0. 

28,225 (1922). Marks (Chem. Research Synd.). Produc- 
tion of hydrocarbons of relatively low boiling point. (2 10, 131 . ) 
Feb. 6. 

28,963 (1922). Electrical Improvements, Ltd., and Moras. 
Fuels. (210,147.) Feb. 6. 

33,296 (1922) and 17,944 (1923). Taylor and Oldfield. 
See I. 

7728 and 12,672 (1923). Heyl. Utilisation of the 
carbon residue of distillation retorts. (210,317.) Fob. 0. 

14,260 (1923). Mond (American Shale Reduction Co.). 
Extracting volatile matter from oil-bearing shale etc. 
(210,691.) Fob. 18, 

16,960 (1923). Travers and Clark. Manufacture of gas 
from coal etc. (210,356.) Fob. 6. 

18,092 (1923). Moister, Lucius, u. Britning. Manufacture 
of highly-activo charcoal. (201,103.) Feb. 13. 

III. — TAR AND TAR PRODUCTS 
Complete Specifications Accepted 
25,377 (1922). Aguillon. Noe II. 

28,225 (1922). Marks. See II. 

IV. — DYESTUFFS AND INTERMEDIATES 
Applications 

t hem. Fabr. Griesheim-Elektron. 2377. Nee VI. 

Coke and Masted. - Manufacture of phthalimido. 2713. 

l«Vb. 2. 

Colloisil Colour Co. (Eberlein). Manufacture of silicates of 
hasio dyestuffs, 3249. Fob. 7. 

Imray (Meiater,Luaitf»» v 

mdigoid visit dvostuffi contalniiur sulnhui\ 2279. Jan. 28. 


■ Imray (Soc. Chem. ind. Basle). Manufacture of indigoid 
dyestuffs. 2474. Jan. 30. 

. Scottish Dyes, Ltd., Thomas, and Thomson. Dyestuffs. 
3621. Feb. 3. - w . -'**• 

. ^ Soc, Cheni. Ind. Basle. Manufacture of a thioiiaphthfea* 
tin. 2379. Jan. 29. (Czech., 29.11.23.) 

Soc, Chem. Ind. Basle. Manufacture of an indigoid dye- 
stuff. 2473. Jan. 30. (Swiss, 9.2.23.) 

Complete Specifications Accepted 
20,021 (1922) and 16,634 (1023). Masters. Manufacture of 
/2-naphthol 2.3,0- and 2.6.8-disulphonic acids. (210,120.) 
Feb. 6. ■ . • 

32,080 (1922). Bloxam (Cheni. Fabr. Griesheim-Elektron). 
Manufacture of ozo -dyestuffs. (210,217.) Feb. 6. 

10,894 (1923). Imray (Soc, Chem. Ind. Basle). Manufac- 
ture of dyestuffsderivod from pyrazolone. (210,669.) Feb. |3. 

= r V., -FIBRES ; TEXTILES; CELLULOSE; PAPER 
- , Applications-- 

AJsa Soc. Anon. Manufacture of artificial threads. 2 
Feb. l, (Fr., 13.4.23.) 

* Bader, Eggert, and Wagner. Manufacture of artificial siBt 
etci fabrics from viscose. 3404. Feb, 9. 

Bergen. Manufacture of viscose threads etc. 3196. Feb. 7. 
(Holland, 7.2.23.) 

Courtaulds, Ltd., and Hegan. Manufacture pf filaments 
etc. from cellulose compounds. 2758. Feb. 2. 

Nebrich. Apparatus for separating cellulose etc. 3147. 
Feb. 0. 

" Ppkomy. Treatment of material of cellulose fibres. 2204. 
Jan. 28. . 

Soc. de St^arinerio et Savonnerie do Lyon. Manufacture of 
cellulose eBters. 3112. Feb. 6. (Pr., 31.7.23.) • 

Strudel. Machine for dissolving or unthreading fabrics etc. 
2705. Feb. 1. >/"' 

. >’) _ - - . r ■, 

Complete Specifications Accepted 
' 19,647 (1922) and 10,535 (1923). Cook and Co., and Cook 
Treatment of cotton etc. (210,100.) Feb. 6. 

20,003 (1922). Kampf. Manufacture of artificial thready 
etc. of viscose. (184,449.) Feb. 0. $ 

21,915 and 27,083 (1922). Dreyfus. Manufacture of arti- 
ficial silk, artificial horsehair, etc. (210,108.) Feb. 0. 

29,245 (1922). Medhurst. Manufacture of paper. 
(210,166.) Feb. 6. 

29,491 (1922). Fues. Manufacture of water-resisting 
paper. (187,987.) Fob. 13. 

29,885 (1922). Sohidrowitz. Manufacture of paper etc. 
(210,026.) Feb. 13. 

1029 (1923). Dreyfus. Manufacture or treatment of 
artificial threads. (210,260.) Feb. 0. 

17,907 (1923). Soc. Chim. Usines du Rhdne. Removal of 
size from cellulose acetate silk etc. (206,113.) Fob. 6. 

VI.— BLEACHING ; DYEING ; PRINTING ; 
FINISHING 

Applications 

Chora. Ribr. Grieshcim-Elektron. Producing on the fibre 
nzo dyes from arylamides of 2.3'hydroxynaphthoio acid. 
2377. Jan. 29. (Ger., 22.1.23.) 

Lindsay. Steaming, ageing, oto. 2365. Jan. 29. 

Complete Specifications Accepted 
24,002 (1922). Durand et Huguenin. Manufacture of 
products for dyeing or printing, (186,057.) Feb. 13. 

30,452 (1922), Davies and Haigh. Scouring, bleaching, 
dyeing, carbonising, etc, (210,545.) Feb. 13. 

_ 8933 (1923).' - Brandwood, Brandwood, and Brandwood. 

Imray (Mentor,' Lucias* u. Brfinlng). ; Manufacture of Dyeing fiuid subsequent handling oLyai-ns wound in the form 
inditfoi#! ‘00*90 • .Tom ’Oft ' of chooses. (210,86l.) Feb. 13, ■ 
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VII. — ACIDS : ALKALIS ; SALTS ; NON- 
METALUC ELEMENTS 

Applications 

Oasalo. Synthesis of ftmmonia. 2608. Jan. 31. 

Chern. and Metallurgical Corp., and Smith. Treatment of 
1<<ad chloride etc. 2472. Jan. 30. 

Chorn. Fabr. Grtinau, Landshoff u. Meyer. Manufacture of 
oast and moulded articles from borates etc. 225/3. Jan. 28. 
(Gor., 12.2.23.) 

Gros. 2709. See II. 

Makow and Wolffenstcin. Production of hydrogen por- 
,, oxide. 2782. Feb. 2. 

Soc. Chirn. Usines du Rhdne. Manufacture of alkalino- 
earth arsenates. 2081 and 3230. Jon. 31 and Feb. 7. (Fr., 
•^5.5,23 and 27.4.23.) 

4 Complete Specifications Accepted 

, 20,303 (1922). Scott. Manufacture of hydrogen and 

oxygen. (210,102.) Feb. 0. 

29,040 (1922). Roberts. Manufacture of lime. (210.153.) 

fob. 0 . 

3470 (1923). Cocksedgc (Sundstrom and Tirziev). Manu- 
facture of a sodium compotmd. (210,028.) Feb. 13. 

'■ 6590 (1923). Henkel et Cie., and Weber. Treatment of 

iron chloride lyes. (190,947.) Fob. 0. 

14,508 (1923). Titan Co. Akt. Treatment of titanium- 
nitrogen compounds. ( 1 99, 7 1 3. ) Feb. 1 3. 

18,250 (1923). Vogel. Manufacture of colloidal sulphur. 
(210,303.) Feb. 6. 


VIII. — GLASS ; CERAMICS 
Applications 

Chcm. Fabr. Crunnu. 2255. See VII. 

Comp. GtWralo des Cables do Lyon. Enamelling wire. 
325$. Feb. 7. (Ger., 5.4.23.) 

Royer. Furnaces for baking pottery, 2940. Fob. 5. 

Complete Specifications Accepted 
23,950 (1923). British Thomson -Houston Co. (General 
Sloe trio Co.). Working quartz. (210,707.) Feb. 13. 

* 24,970 (1923). Loke. Furnace linings, crucibles, etc. 
210,708.) Fob. 13. 


IX.— BUILDING MATERIALS 
Applications 

Angclis. Heat -insulating material. 2269. Jan. 28. 
(Fr., 27.1.23.) 

Bereott. Manufacture of artificial stone. 2638. Feb. 1. 
Evans, Simkiu, and Perfect Kiln Co. Brick ete. kilns. 
2409. Jan. 30. 

Heyl. Cement. 2584. Jan. 31. 

Mockay. 3312. See II. 

Complete Specifications Accepted 

29,041 (1922). Roberts. Portland cement compositions. 
(210,154.) Feb. 6. # 

13,675 ^ 1923). Zimmer and Frankl. Manufacture of 
artificial asphalt-limestone. (210,343.) Feb. 0. 

18,940 (1923). Patron illcau. Manufacture of bauxite 
cements. (210,306.) Feb. 0. 


X.— METALS ; METALLURGY, INCLUDING 
ELECTROMETALLURGY 

0 ^ Applications 

Bedford. Rendering metals rustless. 2791. Feb. 2. 
Boucher and Shorter. Heat treatment of steel articles. 
3080. Feb. 6. 


Chemical and Metallurgical Corp., and Smith. Treatment 
of oros etc. containing zinc. 2370. Jan. 29. 

C'oinp. G6n. des Cables de Lyon. 3253, See VIII. 
Diirkoppwerke A.-G. Iron separation and desulphurising 
in oupola furnaces. 3034. Feb. 5. (Gor., 5,3.23.) 

Fox. Treating surface of bronze etc. 2878. Feb, 4, 

Levoz. Direct reduction of iron ores. 2680. Feb. 1. 
(Belg., 1.2. 23.) 

Marks (Sumet Corp.). Metallic composition. 2904, 
Feb. 4. 

Marks (Sumet Corp.). Purifying metals. 2905. Feb. 4. 
Martin, and Sankey and Sons. Pickling stainless steel etc. 
2205. Jan. 28. 

Meker. Manufacture of metals coated with aluminium fcte. 
2001. Jan. 31. (Fr., 7.2.23.) 

Ormiston. Alloy. 2441. Jan. 30, 

Perkins and Taplin. Treatment of ores containing oxidised * 
copper compounds. 2322. Jan. 29. 

Sumpter, and Viokers, Ltd. Surface-hardening steel 
articles. 3243. Feb. 7. 

Complete Specifications Accepted 

25,973 (1922). Meehan. Manufacture of grey iron. 
(210,118.) Fob. 0. 

28.250 (1922). Rigg and McBride. 'Drying ores, concen- 
trates, etc. (210,133.) Feb. 0. 

29,016 (1922). Fink, Composite metal articles or ma- 
terials. (210,508.) Fob. 13. 

29,785 (1922). British Aluminium Co., and Gwyer. Alu- 
minium alloys. (210,517.) Fob. 13. 

34.251 (1922). Sulrnan and Picard. Froth -flotation test 
apparat us. (210,245.) Feb. 0. 

34,716 (1922). Archer and Jeffries. Aluminium base 
alloys. (190,721.) Feb. 13. 

20,590 (1923). Katsumori. Manufacture of porous iron. 
(210,309.) Feb. 6. 

29,507 (1923). Foerster. Art of electro-plating. (207,544.) 
Feb. 13. 


XI.— ELECTRO-CHEMISTRY 
Applications 

British Electrical and Allied Industries Research Assoc, 
and Flight. Insulating and lubricating oils. 3303. Feb. 8. 
Eltax Elektro A.-G. Electric batteries. 2372. Jan. 29. 
Loitner. Electric accumulators. 2801. Feb. 4. 

Pehrson. Electric furnaces. 2209. Jan. 28. 

Tribeihom. Filling paste for lead accumulators etc. 
2389. Jan. 29. (Switz., 1.2.23.) 

Wade (Nederlansch Techn. Handel Maatsch. Giro). Manu- 
facture of electric resistance material. 3033. Feb- 5. 

Complete Specifications Accepted 

34,747 (1922). Oldham and Son, and Wilde. Galvanic 
batteries. (210,593.) Feb. 13. 

005 (1923). Case. Light -reactive cells. (210,604.) Feb. 13. 
7259 (1923). Soc. Anon.' Lo Carbone. Elocta-ic battery 
cells. (197,301.) Feb. 6. 

7601 (1923). Chloride Electrical Storage Co., and Dean. 
Electric accumulators. (210,3i6.) Feb. 6. 

7961 (1923). Wild and Barfield. Electric furnaces. 

(210,652.) Feb. 13. 

19,952 (1923). Pepper. Electric batteries. (201,933.) 

Feb. 13. 

29,507 (1923). Foerster. See X. 


XII.— FATS; OILS; WAXES 
Applications 

McNieoll. Treating crude cotton oils etc. 3070. Feb, 
Wallace. 2704. See II. 
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XIIL—FATS ; OILS ; WAXES 

Applications 

Barber. Manufacture of lac. 3307. Fob. 8. 

Edser and Marshall Paints< 3304. Feb. 8. 

Evans. Separation of kauri gum from foreign matter. 
2787. Feb. 2. 

Farbw. vorm. Moister, Lucius, u. Brtming. Manufacture of 
sulphobcnzyl esters of resinous condensation products from 
phenols, 3237. Feb. 7. (Ger., 7.2,23.) 

Shepherd, Production of paint, 2717. Feb. 2. 

Complete Specification Accepted 
20,265 (1922). Shawinigan Laboratories. Phenolic con- 
densation products. (183,830.) Feb. 6. 

XIV. — INDIA-RUBBER ; GUTTA-PERCHA 

Applications 7 

Anode Rubber Co. Production of nfbber sheets etc. from 
latex. 2773 and 2783. Fob. 2< 

Complete Specifications Accepted 

29,202 (1922). Plauson’s (Parent Co.), Ltd. (Plauson). 
Colouring of rubber. (210,495.) Feb. 13. 

22,361 (1923). Frerichs. Production of a substance 
resembling ebonite or vulcanite. (203,695.) Feb. 13, 

XV. — LEATHER ; BONE ; HORN ; GLUE 
Complete Specifications Accepted 

25,275 (1922). Duckworth. Treatment of skins. (186,608.) 
Fob. 6. 

9507 (1923). Soc. Anc. Etabl. A. Combe et Fils et Cie. 
Production of washable printings on leather. (207,778.) 
Fob. 6. 

XVI.- SOILS ; FERTILISERS 
Complete Specification Accepted 
14,304 (1923). Copptta et Cie. Production of mixed 
manure using distillers’ wash etc. (200,070.) Feb. 6. 

XVII.— SUGARS ; STARCHES; GUMS 

Complete Specifications Accepted 

20,168 (1922). SdUer. Treatment of sugar juices. 
(183,485.) Feb. 13. 

33,252 (1922). Russell. Filtrution or decolorieation of 
sugar etc. (210,232.) Feb. 6. 

14,400 (1923). Mitchell and Wuthrieh. Extraction of 
iuire and obtaining fuel from sugar cane. (210,692.) Fob. 13. 

X VIII.- — FERMENTATION INDUSTRIES 
Complete Specifications Accepted 

12,805 (1923). Continontalo Industrio Verwertung Ges. 
N'r. XIX. , 

14,304 (1923). Copp5e ot Cio. See XVI. 

XIX.— FOODS ; WATER PURIFICATION ; 
SANITATION 

Applications 

Heyerdahl Preservation of milk etc. 2624. Feb. 1. 
Hoyordohl Production of edible products rich in vita- 
nuns. 2728. Feb. 2. 

1 leyerdahl. Manufacture of food products containing 
vitamins. 2729. Feb. 2. 

Huy l Purification of sewage etc. 2583. Jan. 31. 

Huch. Manufacture of preserved goods. 2311, Jan, 29. 
^undo, System for treating activated sludge. 2562. 
'I ". 31. (U.S., 5.2.23.) 


Complete Specifications Accepted 

26,652 (1922). Benoit. Purification of liquids. (210.480.) 
Feb. 13. 

33,324 (1922). Marsan. Manufacture of substitutes foi 
meat extract and moat powder, (190,147.) Feb. 13. 

12,806 (1923). Continental) Industrie Verwertung Cos’ 
Manufacture of food products from yeast. (197,695.) Feb. 6. 

17,388 (1023). Imray (Soc. Chem. Ind. Basic). Manu- 
facture of. alkaline-earth metal compounds of the organic 
phosphorus compound of milk casein. (210,698.) Fob. 13. 

XX.— ORGANIC PRODUCTS ; MEDICINAL 1 
SUBSTANCES; ESSENTIAL OILS 

Applications 

Chomo8an A.-G. Production of solutions of raerou$ 
derivatives of hydroxy ben zonesul phonic acids for therapeu 
tics etc. 2276. Jan. 28. (Austria, 30.4.23.) 

Dreyfus. Manufacture of organic compounds. 2454 
Jan. 30. 

Johnson (Badische Amlin u. Soda Fa.br.). Manufacture oi 
methyl alcohol etc. 3326. Feb. 8. 

Complete Specifications Accepted 

31,786 (1922). Loriette. Process for dehydrating alcohol 
(189,453.) Feb. 13. * 

17,388 (1923). Imray (Soc. Chem. Ind. Basle). See XIX 


XXI.— PHOTOGRAPHIC MATERIALS AND 
PROCESSES 

Applications 

Major. Photographic developers. 3419. Feb. 9. 
Martinez. Self-fixing photographic papers. 2847. Feb. 4 
May. Taking and reproducing pictures in natural colours 
3256. Feb. 7. (Austria, 8.2.23.) 

Tompkins. Production of photographic images. 2413 
Jan. 30. 

Complete Specifications Accepted 

29,053 (1922). Hydroloid, Ltd. (Exportingenieuro f. Papie: 
u. Zellstofftechnik). Sensitised papers and tho manufacture 
thereof. (210,493.) Feb. 13. 


TRADE NOTES 

The Department of Overseas Trade (Development 
and Intelligence, 35, Old Queen Street, London, 
S.W. 1) has received the following enquiries for 
British goods. British firms may obtain further 
information by applying to tho Department and 
quoting the specific reference number. 

Australia. — Oils, chemicals, dyes, rubber, crockery 
(Refs. 412/7/1/1/210 and 412/7/1/1/211, Official 
Secretary, Commercial Bureau, Australia House, 
Strand, W.G. 2) ; Belgium. — Metallurgical products 
(180), steel rails (21994/F.W./E.P.) ; Danzig: Oils 
(182); Egypt : Paint, oil, varnish (12352 /F.E./G.C.) ; 
Paint, saddlery, cellulose (12407 /F.E./G.C.) ; Nether- 
lands : Iron and steel (185) ; New Zealand : Leather 

(176) ; Hardware, earthenware, enamel ware, china 

(177) ; Copper wire, vulcanised rubber (13096/ 
E.D./CC.); Poland: Oils (182); South Africa: 
Brass, tyres, paper (High Commissioner for the 
Union of South Airica, London) ; Spain : Chemical** 
(195) ; Drugs, pharmaceutical products, rubber (196) ; 
Uruguay : Fuel oil (9346 /F.L. /C.C.2). 
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FRANCE 

French Market News 

Prices of turpentine are well maintained, audit 
■ appears that all stocks will be cleared before the. 
new production appears on the market; the price 
on February 11 was 6*20 francs. A similar tendency 
holds with resins (pripe on February 11 W.W, 
155 frs.). Numerous purchases of resins have been 
made by English houses, and the low stocks may 
lead to a rise in prices. 

Nitrogen Fixation 

* The French Senate recently discussed the proposed 
agreement for the manufacture of synthetic ammonia 
: and it appears that the Senate wishes to replace 
the company proposed by the Chamber of Deputies 
* (<$A Chem. avd Ind ., p. 228, 1923) by a National 
Nitrogen Office under the Ministry of Finance. 
This Office would be controlled by Parliament, to 
V which its accounts would be presented each year. 

^Mining and Metallurgy In December 
> The following are statistics of production in 
December, 1923: Bauxite, 32,272 metric tons; 
iron ore, 2,034,759 t. ; iron pyrites, 14,992 t. ; coal 
and lignite, 3,346,690 t. (plus coke, 189,532 t. ; 
briquettes, 263,324 t.) ; iron, 564,665 t. (536,749 t. 
in November); steel, 525,509 t. (an increase of 
32,982 t. over November). 

Imports of coal during December were : Coal and 
lignite, 2,347,524 t. ; coke, 357,262 t. ; briquettes, 
79,383 t. f compared with exports of 227,696 t. of 
coal ; 45,678 t. of coke, and 14,073 t. of briquettes. 
German Deliveries o! Fuel 

German deliveries of fuels to France and Luxem- 
burg during 1923 comprised 1,690,000 tons of coal ; 
2,276,500 1. of coke, and 166,800 1. of lignite briquettes 
a total of 4,123,000 t. compared with deliveries in 
I! 1922 of 12,632,265 t. The delivery was fixed by 
the Reparations Commission at an annual total of 
14,918,800 t., so that deliveries in 1923 were only 
28 per cent, of the agreed amount. 

Absolute Alcohol 

Until 1921, absolute alcohol was solely a laboratory 
product, but the experiments on mixtures of petrol 
and alcohol with a view to developing the new motor 
fuel led to the examination of processes for pro- 
ducing alcohols of over 99-6°. In one process due 
to Monsieur Lorietto, the alcohol is dehydrated in 
' c °ld by potassium carbonate, the potassium 
carbonate ^being regenerated by heating to from 
133 to 140°. By warming with quicklime a similar 
result can be obtained. In the process due to Pro- 
fessor Young, the ternary azeotropic mixture of 
18*5 per cent, alcohol, 74 per cent, benzene, and 
74 per cent water is distilled, the first distillation . 
removing the water, the second removing the 
benzene, leaving pure alcohol. This method has 
been applied on an industrial scale by MM. Barbet 
and Delemard. Glycerin is abused to obtain 
absolute alcohol, as in the Van J$*ijmecke process 

(1 A 2 -U- T d R ‘ UrbaWfffi d the velocity 

Of^ffusxon through porous walls tb obtain an alcohol 
up to 99*8 in an apparatus which combines distilla- 
tion with atmolysis. 


PUBUCAnbNs t^c3ssvib 

J>xb Blattfarbstoffb. By Prof. R. Wxufttktrra, Hand* 
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EDITORIAL 


W E fcave road with much interest Prof. W. A. 
Noyes' little book, “ Boildihg for Peace II.” 
As An Amerioan Professor of Chemistry 
who has recently lived for many months in France* 
has repeatedly visited B&gUnd And has many friends 
m those two countries and in Germany, he is able 
to approach the subject in a dispassionate and 
broad-minded manner. A better understanding be- 
tween all counties is slowly coming about, and a 
pamphlet such as this is helpful, but no such litera- 
ture can hasten the progress very much. So far as 
European politics is concerned; we all have our 
own views, whether our knowledge of history, politics 
or economics justifies them or not. This great 
problem is outside the province of Chemistry and 
Industry , but nevertheless chemists may do a good 
deal towards promoting a better understanding 
between the English-speaking and the various 
Continental chemists, and there is no reason why 
Chemistry and Industry should not play its part iii 
such a desirable enterprise So far as concerns all 
countries, except Austria and Germany, their 
chemists meet once a year at the Congresses of the 
Union Internationale de la Chimie Pure et Appliquee, 
and this body has already played an important part, 
and is destined to play a still more important part 
in the future. Let us face the unpleasant parts of 
the landscape fairly and dispassionately. The Union 
Internationale meets next summer in Copenhagen ; 
now a good many Danes believe, rightly or wrongly, 
that Denmark during the last sixty years and even 
during the last ten years, has been badly treated by 
Germany. This is a matter of history and politics, 
not of chemistry, but it is unfortunate all the same. 
Have the German men of science identified them- 
aelves with the doings of the* German Government in 
tins respect ? In some measure by their famous 
manifesto, we fear that they, have. Would it not 
bo desirable that the German chemists should try 
to put themselves in the right, vis-ct-vi# their Danish 
neighbours ? It would not bo difficult for them 
to take some steps in this direction, if they wish 
tn promote a better understauxding. As between 
the German and the French chemists this is . more 
cuhcult. Both nations have serious and, important 
grievances. During the last sixty years Franoe has 
'vice been mvad&I by'^ manner which 

we suppose tia intelligent chemist in either country 
w ould now defend, and the French chemists are, 


by the German Government, and they consequently, 
the majority of them, approve of, at any rate, some 
Of the steps taken by the French Government in the 
Occupation of the Ruhr and other districts. The 
German men of science on the whole— there must, 
without doubt, be exceptions— publicly proclaimed 
ac ts of the German Government 
which Jiad such unfortunate results to the harmony 
of European chemistry. We do not know whether 
they still approve of them, but if half-a-dozen or 
ten of the leading German chemists were to write 
a letter to us merely, and briefly, expressing their 
regret that France was invaded in 1914, and the 
succeeding years, and that the property of chemists 
was destroyed in the way it was, their letter through 
our columns would immediately he circulated m 
every European country and would have a good 
effect. Such a letter neod not be an admission that 
all the faults were on one side, nor need it deal \rith 
those matters of. policy which properly belong to 
the domain of history, but it would be an indication 
that some pf the chemists in the year 1924 are able 
now to realise that the hopes, ambitions and methods " 
Of the German Government of the year 1914 were 
not in accordance with those peaceful ideas of progress 
with which science and, in particular, chemistry has 
already achieved so much, 

* * " * ' 

The difficulty in the case of Germany and Belgiun 
is very much the same. In the case of all othei 
countries the obstacles to a good understanding ol 
chemists are of trifling importance. We have onta 
to look at the situation in Holland, Austria, Poland, 
Italy, Sweden, Switzerland and Czecho-Slovakia to 
l^alise that there is no cause in those countries tc 
interfere with agreeable international relations be- 
tween chemists. In spite of differences of language, 
of modes pf thought, of political views, and of many 
^ber differences, the friendship between English 
and French chemists steadily grows. There is ne 
reason why the German chemists, if they wish— 
as we assume they do— to co-operate with the other 
chemists of the world for the advancement of science, 
should not give the world some slight indication 
that they do not now identify their views with the 
view* of the late German Government, and there is 
eye ry- Teayn why 'they should co-operate with 
us with, the same fnemlliness, the same fairness, 

i .I — ■" «*tu wo « a pjjvoa uuuiuuvo t»iv, the Same w illin gness to aeknowlodim thn nr4i lovorwflwfa 
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nationals. The chemist* ol countries which have mond, Meflor, Colman, Wood,lttor, Voeleke^Foifet^ 
produced such men as Arrhenius, Avogadro, Bunsen, Mond and Coley. There is only one Committee*. 
Cailletet, Crookes, Curie, Davy, Dumas, Faraday, whose sole function is the collection of the Fund, so 
Fischer, Hofmann, Langmuir, Lewis, Liebig, Mende- t hat everv member of the Council has an equal, pppor- 
Def, Meyer, Millikan, Oatwald, Pasteur, Perkin, tunity of taking part in the decisions of the Council. 
Perrin, Ramsay, Stas, Van’t Hoff, and scores of It is true that most of the members are busy men,/ 
others should bo large-minded enough to work but they manage somehow to attend to the business 
together, so far as chemistry is concerned, quite of the Federal Council. As to the Federal Council 
apart from the political differences which separate being run by a clique, we suppose our correspondent 
their respective countries. Wo hope that German means that the bu }k of the work falls on some dozen 
chemists will always be good citizens and supremely men who contrive to attend a fair proportion of the 
patriotic, that they will have a due, and even an meetings — even in their case the night comes scf soon 
undue, pride in their country, its history and its that half they propose very seldom is done. Stop,, 
achievements, but in their purely chemical pro- reader, and sign while thou thinkest on the rest! 
nouncements and in their official chemical literature. Now what are the objects of the Federal Council ? 
it is prudent as well as neighbourly to eliminate all First, to act as the British organisation of the" 
political theories and propaganda. The discovery Union Internationale de la Chimie Pure et Appliqu^e. 
of the cure for sleeping sickness, “ Bayer 205,” was an It is to be representative in some way for international 
important and interesting scientific piece of work, purposes of British chemistry, and to send a suitable 
The Association of Tropical Diseases might with ad- British delegation to attend the Annual Meetings 
vantage have refrained from publishing its Hamburg 0 f the Union Internationale. Last year the Federal 
declaration that tho other countries should only Council invited the Chemical Society, the Institute 
participate m this discovery conditionally on the of Chemistry and the Society of Chemical Industry 
restoration to Germany of her colonial empire. We to choose the delegation. It is probable that those 
x t rec . effher instances but we refrain, hoping three Societies are as competent to choose the delegates 
that these ideas belong to the past and not to the as any organisations in the country. Next, the 
future. Federal Council strives to effect such co-operation 

* * * between the various chemical bodies as is possible. 

It is obvious that until there is a great deal of such 
Our correspondent J. V. M. makes us sigh. There co-operation the duties of the Federal Council, as 
is no pleasing some people ; they do not wish to be representing all organised chemistry, are light and 
pleased, they prefer to be free to criticise. We cannot vague. As matters are constituted now, if some 
imagine there are many chemists who think like community of action seems to be possiblo between, 
J* V. M., at any rate, not in London. A few visits say, the Chemical Society and the Faraday Society* 
to the Chemical Industry Club would dispel many or the Gas Engineers and the Biochemists, the 
of his delusions. “Fleet Street,” said Dr. Johnson, utmost the Federal Council can do is to discuss 
“ has a very animated appearance, but I think the informally the possibilities and suggest a joint 
full tide of human existence is at Charing Cross.” committee of the two bodies to investigate the 
Let J. V. M. seek the full tide in that vicinity, but practicability. It is hard work for those who Berve 
to save him trouble, we will at once answer some of on such a committee ; many of the members are 
the points in his letter. The Federal Council was towards the close of the day tired with the exposition 
discussed by a few chemists prior to the year 1918, of chemistry, and the few who have a scheme 
and in November that year a preliminary meeting resemble the man who “thought of convincing 
was held to form such a body. The details required while they thought of dining.” In any case, it is 
some considerable lapse of time, and the first meeting not easy for the Federal Council to advertise the 
of the Council was not held until November, 1919, consideration of such an idea. The matter becomes 
when Sir William Pope was elected President. The the concern of the two Societies involved, and in the 
rules provide for twenty, five elected members and fulness of time their decision is duly announced in 
not more than six co-opted ones in addition. The their special Transactions. The Federal Council has 
Chemical Society elects three, the Society of Chemical been helpful in many instances of this character. 
Industry elects three, the Association of British but its real work will not begin until Chemistry House 
Chemical Manufacturers elects three, the Iron and is a reality. It seems to us the Federal Council has 
Steel Institute two, the Institute of Chemistry one, done much to keep this project in the minds of 
the Society of Publio Analysts, the Faraday Society, chemists. As to the secrecy with which its doings 
the Ceramic Society, the Dyers and Colourists, and are shrouded, a hasty glance through our pages 
some other socioties one each. Such members hold reveals some news about the Federal Council on 
office for three years and are eligible for re-eleotion. pages 461, 473, 709 and 1071 of our Journal last year, 
The President is elected by the Council, and may not and on page 135 of this year. We can ill afford 
hold office for more than five consecutivM^gtatfrvThC greater space, and the Honorary Secretary of the 
Council now consists of the foMowmg^ K pWBmn Federal Council informs us that he blushes to ask 
Pope, Professors Philip. Armstrong an ^ttjfef )e » *%*... for as much as he has received. Some progress in 
Robert Hadfield, Sir Thomas Rose, J B BpPerben^^ co-operation is already achieved, and the Bureau of 
Jackson, Sir Robert Robertson, and Carr, ^Chemical Abstracts may thrust more upon us. 

Wooloock, Mia 11, Armstrong, Evans, Bolt^l, Cooper, Nevertheless, it takes time, and white ura pfa^l md 
Chaston, Chapman, Cross, Turner, HarlSSrd, Drum- plan, our hair is grey before; w knfar 
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magnesium oxychloride cement 

By J. H. PATERSON, D.Sc, F.I.C. 

Discovered in 188S WtU USuimA ft 1 


of the magnesm used in this country was 
imported from Hamburg and was there made by 

T^fb£1 0Uiatk>n ^ 4 f aa *S 08,te rock imported from 
Euboei^, one of the Grecian Isles. During the 

war a laroifl amnitnf nf v » 



0 ^77^1 A t on a large scale. It is w carnage has made its use prohibitive 

or has been • tha * ™ tk) , 18 known, that period. At the present day a certain amount 

and if s»7i?,. „ n about this very useful material ®f Grecian magnesite is calcined in Scotland but 

ita mo» iSI^ 86 f V h “ arti6le to wt out some * he G ? rman material is again coming across to 
f ^ tu «* And applications. increasing quantities. 45 


wnen magnesium oxide in a proper physical 

. ^ m ^-; with a efficient quantity^of a 
dilute solution of maimesium chloride to form a 


A good quality magnesia is manufactured from 
selected stone only. This after breaking up. is 
ninn+iV “*rp“™*«u» wuuriue w lorm a : ■ carejuliy hand-picked to remove impurities and 

Lwj 1 o+F afl ^r5 1 i-T ™ ? el ® m 4 <ew hours to a “* m . fftlcmed m special furnaces" at temperatures 
, Tins setting is brought about updated between 750° C. and 950° C. The calcined 
„r.+° m . U1 ^ tion f/ tke ^ constituent materials material w agam sorted to remove overburned 

ter to fonn the compound, magnesium oxy- P 160 ® 8 and ground in tube or ball mills to the 

chloride. It 19 not possible to express the com- re< l 1 V, lred degree of fineness, 

position of this substance by an exact formula, but product is placed on the market in this 

1 ivLn 8 ^ rr n ^Hr ® ain iy of the compound c . oun ‘fJ r 118 fi n® ground calcined magnesite, or in 
3 MgO. Mg CIj. 10 H s 0 mixed with various solid America, as plastic magnesite, 
tw +nf ° f * “o^ basic nature. It will be seen , “ ^mperaturo of burning is carried above 
that tois cement differs from the more commonly G., the resulting magnesito will not re-act 

used Portland cement and blaster vrf Pori- i„ wth magnesium chloride, so that a clear distinction 

must be made between magnesite burned for cement 


, .p - - j — **«*«■» mu more commonly 

usca rortmna cement and plaster of Paris in that ^uvwujmjmmiuo, bo mar a clear ells 

a chlorine compound is required to complete the mu ? t . be raade between magnesite burned for 
setting, m addition to the usual water. making, and that which is burned for the manu- 

Sorftl ppmonf o« +i^« — x — *— 1 t — ^ « - faoture of refractory materials. 

A long experience of commercial calcined magnesite 
has led to the conclusion that a large number of 


Sorel cement, as this material is often calledi 
has very remarkable properties. The neat cement 
can be made nearly twice as strong as Portland 
cement and its binding powers are so great that 

C l!ir 6 made lo 1101(1 together very large volumes 
01 filling materials, such as the Sand and stones 
commonly used when making concrete, or if required, 
saw-dust, cork-dust and leather waste. In fact 
ho much saw-dust for example, can be bound 
together Into a solid and strong mass that a most 
important use of this cement is to produce a hard 
tloor covering which has some of the properties 
of wood, m that it is not too cold to the feet and 
can have nails and screws driven into it without 


u V £ • 1 * uumoer oi 

tno faults w hich develop from time to time in oxy- 
chloride cements, is due to the improper burning 
?* 1 . raw material. The kilns, frequently of the 
beehive tyne, are so constructed that at the com- 
paratively low temperature required, even distribu- 
tion ctf heat is impossible, and some considerable 
prmwrtion of the charge is overbumed and some 

• l n ? omekilns the bags, or vertical 
nues,^ m the interior of the furnace, are built up 
out of pieces of raw magnesite, which become strongly 
overbumed and useless for cement making, ft 
m > ? our ? e » U8Ual to sort out the overburned 

maternal j: a v 


trouble wui 8D , u*u»i uo sort out the overburned 

In this country the use of this wood substitute grinding it, but this is not an easy 

was almost exclusively confined in pre-war days to QVm *° a experienced workman, 

the shipbuilding industry ; large areas in the living f be presence of overbumed magnesite in a consign- 
quarters of merchant vessels were eovewvi Kv t ? ent oannot be detected by chemical ar 1 - ’ 


* ■ aiiCTM JU1 UW UVJUUf - , , . , ... — w wjusivu- 

quarters of merchant vessels were covered by such I? ■ oann °f be detected by chemical analysis, and 
materials as Litosilo, Veitohii and Dexton, these ™“J^ atemI wi ^ h 1 uite a satisfactory chemical 
bemg the trade names for varieties of Sorel-cement "" ' 


rt V nrt _ , 7 " ' ’ * VV *W u* kjvi 

flooring. The finished floor was generally stained 
i \ - r ®d colour and very often was merely 

polished m order to keep it clean. 

during the war the shortage of timber led to an 
extended use of these and similar preparations, 
and with the advent of the housing schemes a great 
impetus was , given to their application, particularly 
m laying the ground level floors of cottage and 
•md C ^® 8 properties- : In America, Germany 
. na Prance a good deal, of exterior stucco work 
■ earned out in this material, but so far it has not 
lound much favour for this purpose in Great Britain. 

The^ magnesia sold for the manufacture of this 
‘■rraont is made by , oaloining magnesito rock at a 
carefully controlled temperatore,, In pre-war days 


> detected by chemical analysis, and 
with quite a satisfactory chemical 
^kmg ltl0n ma ^ ^ near1 ^ useles8 for cement 

The magnesium chloride used comes almost 
exclusively from the Stassfurt or Alsatian deposits 
and is imported as the solid Mg CL. fiH.0, usually 
contained in thin u-on dfums. It is normally about 
98 per oent. pure, but its quality can be easily deter- 
mined by analysis. 

about”' 22* a T 0 ^ 0 - &***& round 

aoout 22 Be, are used for all ordinary purposes 

and one of the drawbacks of the extei&ed weof 

cost . of , carria ge and labour involved 
in the. distribution of this solution, as it must be 
made at some convenient place in law® dissolving 
tanks and distributed in drums to thelwtuSlw^ 
ine various applications of this cement demand 
»Sldei»hlAA-r«i.«.™ A and skill. anH ir,™*. 
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preserve a certain amount p| secrecy about ithe 
exact details. As has ; been already stated, the 
most extensive use of the cement is for the making 
of floor compositions and the methods employed are, 
all variations of the following process. 

Ground calcined magnesite is mixed with hard- ; 
wood saw-dust in the proportion of 1 part of ma^ 
nesite to 3J parts of saw- dust by volume. This 
mixture is gradually moistened with a magnesium 
chloride solution of about 22° B6. until a portion 
squeezed in the hand adheres well together, but 
does not exude any moisture. The wet material 
is then spread evenly over the floor with a rake and 
oarofully rammed down with a light wooden rammer. 
The surface is finally worked up with a steel float 
and the whole floor allowed two or three days to 
harden. If a coloured floor is required, the requisite 
amount of coloured earth (Indian red, burnt umber, 
or yellow ochre are commonly used) is added to the 
magnesite at the commencement of the operations. 

In spite of the widespread use of this cement, 
there appears to be remarkably little known of the 
mechanism of setting, or of the factors which control 
it, and there are no published standards which 
enable the prospective purchaser of material to 
judge of its value. A very informative paper was 
read by Mr. M. Y. Seaton before the American 
Society for Testing Materials in June, 1921 (Chem. 
and Mel . Eng., August, 1921). The paper contains 
a great many useful suggestions and physical 
standards, but the author obviously labours under 
the difficulty of not being able to publish all he 
knows, particularly with reference to the effect of 
manufacturing conditions on the quality of the 
finished material. In spite of this fact, however, 
this paper contains more valuable information on 
the practical side of the question, than all the others 
which have been written. The difficulties in the 
way of obtaining accurate experimental data con- 
cerning the mechanism of setting are very great, 
and they will be best appreciated by considering 
the actual conditions which govern the practical 
application. 

The concentration of the magnesium-chloride 
solution must be kept under careful control, as 
experience has shown that above a certain gravity, 
viz., 24° BA, the setting cement will expand to 
such an extent as to destroy the shuttering or 
moulds, if it is being used “ en masse,” or to cause 
it to rise up in blisters if it is being laid as flooring. 
The setting time also is greatly accelerated as the 
concentration of the chlonde increases, and the use 
of comparatively dilute solutions is necefcsqry to 
ensure that the material can be properly worked 
before it hardens. 

As previously stated, the usual strength is about 
22° Be,, and with this concentration it is not possible 
to add sufficient actual magnesium chloride to 
carabine with all the magnesia, without making the 
mass too wet toilet at all ; thus in a standard 
mixture contammfc 12 5 per cent, by volume of 
magnesia, the rest /being an aggregate of coarse and 
fine sand, only abbut 50 per cent, of the chloride 
required to obtnl^le with qll the magnesia is added, 


as(lr(uzdbsg, ' of bourse, thai oompqtbd S JfgO* 
Mg IOHjO fa actually ' fiSsnfa 

that a large proportion of the magnesia in a' cement 
mixture merely acts as a filler and, as on. account 
of its previous treatment, it can have very little 
structural strength, it detracts from, rather than 
adds to, the strength of the set cement. The appa^ 
rently remarkable foot is therefore noticed with this 
cement, that test briquettes made of neat, cement 
always show a lower tensile strength than briquettes 
made to the same consistency; with cement and 
sand. Fig. 1 illustrates this very .dearly. 'the 
, continuous curve shows .. the variation ip strength 
which takes place during a given period when a 
cement is prepared which contains 12*6 per cent, of 


TENSIL* STRENGTH IBS RER 0* 
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magnesia by volume and 87*5 per cent, of siliceous 
aggregate. The dotted curve gives the strength 
ofthe cement made from pure magnesia only. \ 

The expansion which takes plaoe when the cement 
sets is a source of constant trouble; to users of this 
material, particularly to floor layers, and as the 
amount increases with the strength of the chlonde 
used, it must be obyious that a considerable volume 
change occurs in that portion of the material which 
is actually converted into magnesium oxychloride. 
Unfortunately, different samples qf magnesite rive 
Iriddy expansions on setting and there 

appears to be no observable reason: for these differ- 
ences so far as our present knowledge goes* except 
that a ^jqarsely ground magnesite will produce a 
much greater expansion on setting than thb same 
magnesite in a finely ground edndltion. 

It is weB known that when wetted throughput, 
a magnesite cement loses a great deal of itsstrength. 
In fact, a thoroughly soaked magnesite cement$Mta 
practically no strength at all, and if left long enough 
in water will crumble away • with-' the. 
sociation of the, magnesium oxychloride and; the 
production^ hydrochloric acjdM ■ 
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. aa i pirtjclea have no tjhvsiriaTiS^ m 

W Peered material? amStifcJ utn 

$2$%$ Mrto ch Se e ’ M 

^ffWr* TheMeal fc oementbgS[t«ffl 

fe.ffi ®*3«hloride concrete Is one in wMclf the*^ 1 
,J^i<m of magnesite is made to «2Sjrf ® 
-■ tj7-j *° the theoretical amount of maimesinif 
. cUpndo required, the rest of the Lss beC Sw 
tor other neutral material at least&a fir^y |romdT^ 
he nwgnesrf®, and of course very thoroughly mixed 
^th it. T hus/ Seaton finds thA ifthbCmSbe 

”Srtf7ffn“^r 0f J 1 .P aW of magneXwith 

eitemdafd ®^ I0a » a ^d the aggregate consist of 
^irlTa«^ ?’ ve 7. stron g concretes can be formed 

«td5w:T th ^ ort]a nd cement, the quality of the 
n^atenals used must be as high as possible, and in 


Magnesite J**s o* on, per cent, 


No, 

1 

2 

3 

4 
A 
ft 

7 

8 
9 

10 


Ignition 

9-20 

605 

8*35 

608 

10-65 

7- 91 
9*09 

8- 69 
2-95 
&95 


4*1 

4*20 

3*25 

168 

4-07 

2-08 

1*64 

3*44 

2-80 

2-54 


y/ •;- 6 :/.Tawu& V 

'Fr^ artMe by M. . 

r Owheati ioade from 1 part magnesia* 2 carts <ny»nn*t 

; ' ; - 4' > &S? aa $ 8 *f rte Mud ; 22“ Bo chlwifo gK>uu<l 

Be>tpng ttmo in Mod,.!,,. ... 

hoots and minutes 


SiO, 

9-68 

17*7 

6*07 

7- 01 

8- 09 
1*41 
2-09 

13*34 

3-45 

7-66 


^-jO, 

0-95 

4-60 

0*80 

0*42 

1*32 

0-69 

J-20 

2*03 

0*88 

1*21 


CaO 
7*50 
11*10 
3*58 
^ 04 
4*34 
2*44 
3*40 
4*28 
4*48 
3*75 


MgO 
73*7 
! 60*6 
82*0 
82*8 
75-6 

87 - fr 
„85*0 

71*0 

88 - 2 
80* 


lnH r8 ^ nd 7“^°^ “ a completed room or paesace 

si*r. i w «“ «•& >» 

‘££•*■52 


Initial 
2 : 15 
2:00 

2 : 30 

3 : 45 
2tl0 
2 r 16 
3*45 
2 : 30 
2 : 30 
2 : 0 & 


Final 
3:0 
6:00 
4 ; 30 
4 : 30 
4 : 00 
4 : 00 
6 ; 00 
3 : 30 
3^: 30 
4i?f00 


» uHwnae 

Modulus of rupture in 
lb; per sq.m, 

i?S ^et Recovered 

1600 828 

1362 054 

1232 042 

1010 618 

1277 694 

1680 625 

1480 273 

101 i 262 

1604 132 

1378 97 


1218 

1374 

977 

854 

1188 

967 

605 

810 

198 

300 


or ?®f to ensure this, certain arbitrary lhnito indi. 


remain* to be “done necessary work 

SbiJSSS ™ Mm Bhaa 

Ol hydration, and thit thA • _ J f ^ roe ! 


some f °t^S ng <Wre 1 v 4t i<; k fr 00 f rom &dultertmftr[ 
some typical compositions are given in Table T 

A^eng some users, the belief ^fimly fix^ Umt 
the .presence of lime as an 


CyWers mad?some years ago^ S 4» to the reacton 


„ --- rucv iuunwn aayi 

« 4 h' 06 B«"aii 

^.^SEmSSSS, 


ndesirabl 


. o. ’ syS«Mt«4 ' ; ■• the active lime present in* 

r*n Ihab the ahalvslH aVm» fc 
much 
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more imp6rtant factors being the rate and tem- 
perature of calcination, the age of the material, and 
the fineness of grinding. As the first two of these 
factors cannot be determined by either a physical 
or a chemical test it becomes necessary to rely on 
standard physical tests in order to gauge the suit- 
ability of the magnesite for cement making purposes. 

Test briquettes can usefully be made in the same 
moulds as are used for testing Portland cement, 
the neat cement being made from magnesite and 
magnesium chloride only and the aggregate being 
made from Leighton Buzzard sand and ground 
silica wliich has passed a 120-meeh sieve. Seaton 
objects to the ehapo of these briquettes, as they are 
thicker than the material which is usually placed, 
when laying floors. He recommends long flat slabs 
4 in. thick, made and dried on a sheet of oiled paper, 
in order to imitate as closely as possible the (trying 
of an ordinary floor. The wet strength should be 
determined at the same time as the dry strength. 
Setting time can be determined by means of the 
Vicat needle, observing the same precautions as 
with Portland cement. 

The expansion of the setting cement is of con- 
siderable importance, but, unfortunately, there is 
no standard method of determining it which gives 
satisfactory results. The best method is probably 
to lay a flat slab J in. thick on a piece of slightly 
greased plat© glass and measure by suitable means 
the movement of two metal stops provided with 
“ hair lines ” and set about 8 in. apart. In order 
to put these suggestions on a proper footing the 
following tentative specification is given for a fine 
ground calcined magnesite to be used for laying 
floors : — 

Fineness . — Eighty per cent, of the material should 
pass a 200-mesn screen and 99 per cent, should 
pass a 100-mesh, screen. 

Tensile Strength . — A mixture consisting of one 
part magnesite, two parts finely ground silica and 
five parts standard sand, should be used for these 
tests. The strength of the chloride solution should 
be 22° B 6. and the mixture should be just sufficiently 
wetted to allow of its proper working in the mould. 

Standard briquettes of the type used in an 
ordinary cement testing machine arc made and 
broken after 7 and 28 days, the test pieces being 
freely exposed to the air after taking out of the 
mould at the end of 48 hours/ The moulds should 
be very slightly greased before use. 

The average strength should be about 500 lb. per 
square inch at 7 days and about 850 lb. at 28 days. 

Seaton recommends as previously explained a 
flat bar of concrete £ in. thick, 2 in. wido and 24 in. 
long. These bars are supported at the ends for ■ 
test purposes, and broken by loading the centre 
with shot in the same manner as in a cement testing 
machine. From this result the modulus of rupture 
is calculated and should be about 22 times the 
tensile strength given above. 

Wet Strength . — The wet strength of set cement is 
important and should be determined by spraying 
the set briquettes with water three or four times 
during 8 hours and then testing in the usual manner. 
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The wet strength of a good mdrtar should be not 
less than 30 per cent, of the strength* of the dry 
mortar. z 

Setting Time.— The setting time of the same; 
mixture as used above is determined in the ordinary 
way with a Vicat needle. The initial set should 
not take place before 90 minute® and the final set 
should be attained within 8 hours. 

Expansion . — It was stated above that the exaot 
causes of expansion are not thoroughly understood. 
In addition, occasional contractions in volume may 
take place in a setting cement, tJbe causes of this 
phenomenon being also obscure. Undoubtedly too 
much liquid added to a cement will cause contraction 
just as it will with Portland cement, but there are 
certainly other factors at work: It may be taken, 
however, for all practical purposes that ah expansion 
or contraction of 0*3 per cent, or over, within 24 
hours after the initial set, indicates a cement of 
questionable quality. 

CO-ORDINATION OF ORGANIC MOLECULES 

By PROF. T. MARTIN LOWRY, F.R.S. 

1, Organic Compounds of the Second Order 

Werner’s theory of co-ordination was developed 

in order to account for the existence of “ molecular 
compounds/’ for which the ordinary laws of valency 
made ho provision. This enterprise was remarkably 
successful in two branches of inorganic chemistry, 
namely, (i) those which deal with double salts, such 
as KjPtCL, K 3 Co(NOj ) 6 or K 3 Cr(C 2 0 4 ) 3 , and (ii) those 
wh ch deal with the addition of ammonia or of water 
to metallic salts, giving rise to amines or hydrates, 
such as CrCl 8 .6m 3 , CoCl3.5NH3.HjO, NiC^.6NH 3 or 
NiClj,6H 2 0, Since these salts can include organic 
as well a® inorganic radicals, whilst the ammonia of 
the amines can be replaced by organic nitrogenous 
bases, and the water of the hydrates by alcohols and 
ethers, Werner’s theory acquired long ago a definite 
foothold in organic chemistry, and in recent years has 
extended its area of occupation considerably ; but 
even so, lhat area has been in the main confined to 
acid and basic radicals, which can play a part in the 
formation of those complex salts, with which Werner’s 
theory was in the main concerned. On the Other 
hand, it is becoming increasingly clear that organic 
chemistry includes a number of compounds of the 
second order, for the existence of which Werner 
himself had no clear explanation to offer, but which 
demand recognition just as definitely as the double - 
salts and hyarates of inorganic chemistry. 

2. Addition-compounds of Alcohols, Ethers. 

Ketones and Esters 

Just as in the case of inorganic molecular-corn 
pounds, many addition-products formed by organic 
compounds can be represented by means of formula* 
which conform to the ordinary rules of valency, 
although it is Jby no means certain that such formula* 
are always correct. Thus the Sdditibn-cqmpounds 
of alcohois and ethers with acids 1 , such as 
CHj.0H,HBr (IHg.OHJHBr , 

(OH^O,HC1 (CB^hO^Rri 
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can be repented as oxonium salts, containing a 
quadrivalent atom of oxygen as the centre of the 
oomplex ; and the opening oqt of a double bond will 

3 1y pomts of attachment for the acid in the 
)gouB additaon-oompounds of acetone and of 
etnyi acetate 1 , such as M 01 

COMe t) HBr and CJL.COjEt.HBr. 

But even in these oases it is disconcerting to have to 
recognise t^ existence of compounds auTh aT 
np «md <CH S ),0,4HC1 

or 2CH 8 .CO^Et,SHBr and eH 3 .CO,Et,4HBr. 
Again, .by subjecting the idea of salt-formation to a 
somewhat severe, strain, and also taking into account 
the amphoteric character of the halogens, for which a 
considerable amount of evidence \as now been 
accumulated*, , it w possible to formulate in a Similar 
way the less stable compounds formed by the union 
of alcohols, ether, ketones and esters with the 
halogens* e,g:> ' > < AO 

but, again. It is necessary to allow for the existence of 
more complex compounds, such as 
2CH 3 .GO s Et,3Cl i and 2CH s .C0 8 Et,3Br,. 

This method of formulation breaksdowi?, however, 
such as analo ^ ous “Edition-compounds of toluene, 

1 • C»H 5 CH S) HBr and C,H 8 .CH.,C1* ; 
and m order that the ordinary rules of vllency may 
be maintained these must be shown as posseting a 
quinonoid structure, e.g., * 

GH 3 H 

, CH 3 \ /H 

“ d cXC, 


CH 3V Br 

hXh 


or 


SIS 

" ^xuaxio poiynitro.com. 

(c) addilmn-compounds of complex aromatic 
Jot their Ixalogen-derivatives) 
mth CC\ V CHC1 S , CBr 4> CHBr* SOUL 
v COMe t , COMeEt*. 4 * bU *°V 

8 J u 1 di8d b y Norris under the 
last heading include the following compounds 
(a) (C0H & ) s CCl.CCl(C fl H 6 ^ M.p. 160-161 ° 

+ 2CHGI3 Quickly becomes cloudy 
and opaque ; melts at 

134-136° C. with de- 
composition. 

T 2C014 Decomposed in two 

months in a vacuum 
. desiccator ; infourdaya 
at 90-100°. Melts at 
x 178-9°. 

+ 2CHBr a Crystals were dried in 

air and analysed by 
< heating to 92°. 

+ 2CBr 4 Crystallised from CS 2 ; 

analysed by heating at 
92° for 38 hours ; melts 
at 144-147°. 

4~ 2CHBi'Cl 2 Completely decomposed 

in 1 hour at 92°. 

+ 280 a CJ a Unstable in air ; de- 

composed by recrystal, 
lising from acetone ; ef- 
floresces rapidly. 


!*H, 


M.p. 136-137° 


3. Complexes Fobmed by the Union of Two 
Organic Molecules 

Hio deuces suggested above serve to explain the 
formation of addition-products by the union of organic 
lompounds with simple inorganic substances; but 
tbev fail to account for most of the addition-products 
that are formed by the union of two organic com- 
pounds with ono another, and it is difficult to see 


(6)p.ClC a H 4 , C 

>CC1.CC1< 

C e H/ \ C ,H S 

+ CHOI, Melts at 68-69°, loses 

CHC1 S rapidly in air. 

+ 2CC1 4 Melts at 91-92°, deoom- 

(c)p.BrC.H 4X / C # H 4 r dWryqUickly - 
)CC1.CC1/ 

BrC.H.^ \c,H 4 Br 

No addition-compounds 
formed with the above 
agents. 


Ur, t * ** 18 uiracun to see ace 

oS below b ° 0Xtended to oove * aU the compounds W pBrC,H 4x /C,H 4 Br 

/„, n:„ .. _ xC:Cv 


OC ® itnoIoc «Jar ’acetic acid (C,H 4 O t ).. 

COMfe « ' Pt0ri ° Mid and ac6tone 2C 8 H 14 (GOjH) 3> 
, (r)Kcrates of hydrocarbons such as naphthalene, 
f' 6 Hl(NoXbH henantlirene aUd fluorene - C l0 H„ 
(dj Tho addition-oompounds of aromatic amines, 
such as a and 0 naphthylamine, with trinitro- 
aenvatives of benzene, studied by Sud- 
orough . as well as the analogous compounds 
Ot phenols, phenolic esters and cyolic oxygen-* 

’ 0U T Sa, ‘' 1912 * 84> lm ' 

; Maaw and MoJiitoah, 16 c. citk 

6 ,,, n *' Cfota. 1800, 09, 1006. 

97, 77T^i«^%5 f MSM*- &S ? * 1806 - ft m l 1910. 


BrC,H/ 

+ 3COM6, 


S H),H 4 Br 


COMeEt 

COEt, 


+ 

+ 

+ CC1 4 


+ CHjCOjEt 
+ C.H. 

(e)4(C 4 H.)/OH + 3CCl t 
(C.H«) s coh + 2C0jle, 
2(C g H # ) 3 CCl + COMe, 
(C,H»>,oa + eci 4 

(CeHj.CH +, C*H« . 


Crystals become opaque 
in air. 

Muc h more stable. 
Stability not stated. 
Effloresces rapidly. 
Relatively stable. Lost 
0*1 per centi in 10 
minutes. 

Stability not stated. 
Effloresces rapidly. 
Effloresces slowly. 
Product relatively stable 
Does not effloresce rap- 
idly., * 
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~ Aggregation of Molecules ik Crystals 5. The Citeinw Tower ' or 
It will be seen that the compounds formulated of Peotons 

SKr Zv°do noted te 8 T’ °^f ni , aod Physicists hays xxistulated, ai«P bhemisfa 
at X retidUv L ’ th ®^ fore * concurred in the vfew, that 'electrons pr^d^tS 

«fy very conspicuous powers of aggregation. It is, 
of course, by no means certain that it is necessary in 
every case to postulate the existence of a definite 
co-ordination, by means of localised linkages, between 
the constituent molecules of an addition- compound, 
in view of the possibility that molecules of “solute 
of crystallisation n may be used merely to fill up 
hollows m the open lattice of the crystals of an 
organic compound. Thus, even in inorganic chemis- 
try, zeolites can be dehydrated without destrovinc 

the fltniftflirA n,f *je 9 


another. 'Physicists have «v®n' further, anc 
suggested that, Jn an a -particle of heiium-nucleUs 
four protons are held >• • J'x 

attracts - 
held So j 


,- T — _ ‘her % their mufua 

for two nuclear electrphs, ahd. hideed, art 
that the union* Jf represented as an 


exothermic chemical action, would correspond to i 
heat of reaction ” of 0.000,000,000,000 calories.' 
In these circumstances it was almost inevitable that 
it should be recognised, sooner or later, that the 
reciprocal action of protons in attracting electrons 
must, play a special part in ohemfetoy, in view of the 

fftrtf. that th« 1JL. .... jff I 


reproduced, by exposing once more to the access of 
moisture. Again, the proportions of water of 
crystallisation that separate with typical co-ordina- 
tion-compounds are so variable that Werner was, as * 
rule, obliged practically to ignore all those molecules 
of water that are not obviously included in the 
primary sphere of co-ordination of the central atom 
of the complex ; thus, after tabulating the number 
of molecular proportions of water in 81 double oxa- 
lates 7 he does not even hint at the existence of any 
rules by which these proportions can be predicted. 

1 he case of the optically. active oxalates 8 is par- 
ticularly interesting, since the d and l salts of the 
composition 

K 3 [ 00 ( 0 , 04 ) 3 ] + HLO 


XT 3 

•^3 [^(CaO^aJ 4 -H ,0 
yield racemates of the composition 

3MW+7H-0 


2K» 


i»j + 9ri;o 


as above suspicion) can act as a link between two 
other atoms was foreshadowed by Werner, but has 
recently been put forward as a definite hypothesis, 
under the title of “ Co-ordinated ’Hydrogen,” 10 or 
u Bivalent hydrogen.” 11 

• Tk® ability of a protom to link together two com- 
plete octets of electrons is seen most dearly : (i) in 
the complex anion of the acid fluorides, which Werner 
wrote as (F.HF), but which may now be formulated 

sym metrically as [FHF], (ii) in the polymerisation ^ 
water, and (iii) in the formation of crystals of ice, 
which are represented by Bragg as being built up in 
the form of a lattice containing a repeating pattern 
of the type , 

■Q: ; ' :0V 


H 


2K,"[£^)‘ 8 V»H 2 6 

Iu^ these cases it oan scarcely he supposed that the 
optically-active 10 ns of the d and l salts and of the 
racemic d and l mixture are differently hvdrated in 
solution. The different composition of the crystals 
is clearly due to the fact that, when ions of uniform 
sign are assembled, there is only room in the inter- 

in pairs of ions of otmositA sriom naiv free ■ 


H 

H 

♦ ♦ 

„ 

iOi H 

O 

X 


- 1 


H 


U 


-nbe used to explain the absence of 
t-.. >n and other related phenomena. Lewis’ 
itions are mainly in the field of inorganic 
trv — that this navel 


, . ~ •VITWhMAV 

in pairs of ions of opposite sign, each pair cap make 
room for 5 or 7 additional molecules of water, givinc 

the totals of 7 or 9 H 2 0 set out above. Even in chi^ktrv npH inoi.^n 
cases such as these, however, che mis ts will be reluo i 1 v, , i r an ^ ulc u ? e — w -w wm v“ v*«*v 

tant to admit that the formation rtf Hddi+irm ,.^Tpc of linkage may be present m compounds such as 

pounds, of exaT^S 
dependent only on the filling up of molecular cara&titfi 
and will in general seek to detect the existetfSBr */ 
definite chemical forces between the molecule^S^ V 
muted, even when the points at which theseHHT 
act must be ascertained by crystallographic Jflro w 

vthan : by purely chemical methods, * V| H 

r ffra*, pp. <> Structure. 06 , , 

• Jaegsr, BtcZrav. Chit*., I910; **. 284. it.V, . ^ 


H: N : H : O i H ; 




toatead lomsedlrtraefafe afao*£„, lwmuia 


^JtunvsTBy : 


32l 


r ' % 5 ffv H plus :0:H''6r Jh 4 plue 00 - 

Tbia representation is attractive fa that it indicate. 
£*32? P robftble tenhation of the mOto ayrStg 

a Lta s^saa ^ H * ) * 0 

, v ' , • * 4 * * w * ' • 1 <i - 4 ; .• 9 r ' i . . ► ’ * > 

instead of as \Vff\-’ ~. 


2H:N:H plus : 0 : or 2NS 4 plug o" 1 

K -f: - 

In general, the formation of 'oomplexesr of this type 
depends on the fact that a proton can be attracted 
simultaneously by duplets belonging to the octets or 
outer electron-shells of t w other atoms or ions ; but 
it appears also to be essential that the proton should 
not be embedded too deeply in the eleotronio system 
of either atom. In other words, a hydrogen atom 
which is to act as a link , between two atom must 
bo capable of being detached from either of them, in 
the form of a ‘‘mobile hydrogen atom ” or hydrogen 
ion, or m combination with some other atom. * 

Lw!?? TO 9rHTI ’ soo,1, mH Halogens 
and With Oxygen, as an Aid to the Formation 
on* Molecular Compounds 
Whilst it would be premature to attempt to assign 
definite co-ordination-formul® to all the addition 
compounds set out in Section 3 above, it is suggested 
that the co-ordination of hydrogen with halogens, 
or with oxygen, mav nrovifi* a, !<•*»%» » 


wixa naiogens. 

or with oxygen, may provide a key to the origin and 
general character of the force which holds many of 
these organic complexes together. 

(a) Lewis has already suggested that the formation 
of double molecules of acetic acid can be interpreted 
by a locking together, /tf. two carboxyl-groups, such 
as I have postulated as An explanation of the absence 
ot tree rotation m certain dicarboxylio acids.*® This 
view can be expressed by a formula of the type 


OteWoride of tetraphenylethyleno, As iadioated tor 
instance, by the fact that the hydrooarbon will* not 

sdrt ^ m 0Dly m wiphuiyr chtoSk 

; cSSje^nAi “ ? omp PI in ^ 8uoh « carbon to® 

tho C rir mi^ ^r 16 W8 - v ’ attenti on may be directed to 
the presence of reactive atoms of hydrogen in one 

component of many of these complexes. This does 
got need stressing in the case of the carboxylic acids* 
M not unreasonable to think that theusefXeL 
of acetone and ethyl acetate fa formfag Sfaf 

de ^ nd - not 80 muchT^the direct 
t,ie . 0Jt yg e »* "hich they contain as on 

PoL2° tl Thc ° f the . hy^ 080 " Atoms fa these ^com- 
pounds. The para hydrogen atom of the nhenvl 
group is also reactive, and easily displaced bv halo 
S El* “ nfteworthy that the hXfiJbS 
hich form picrates are also more reactive than 
benzene, behaving fa this respect rather like siibsti 
tution-products d.this hydrocarbon. 1 

‘ hat th ? attraction of a proton 
or , a , l°»o PfaA of electrons on nitrogen, oxygen or 
g halogen (it ^faot find one on carton, ej“£ 
methane) may be responsible for the co-ordination 
,®f the compounds now under discussion 
and that this attraction is perhaps strongest between 
b f , ' og ®"; a *f ) “ 8 wfuch are readUy replaced by hytfa^ 
gen, and hydrin-atoms which are readily replaced 
by halogens This view of the origin of the attiKn 
is supported bv the fact that, inltorris’ com JoS 
substitution of all the para-hydrogens by a halogen 
prevents almost completely the formation of additwn- 
products with (X3 4 ,CBr 4 , etc., whilst the substitution 
ofonly one hydrogen already makes the addition- 
products much less stable. On the " 

auKafifiifi/vn ^ i 


+ y 0 H O x + 

: ch„c/ + _^>C.CH 3 
■■■ . M) H o- , 

S ^cws.^e active ends of two moleoules inter- 
ocked, ^J^Sthfhiert hydrocarbon radicals on the 

hfMnC^d e aS.*» ttyM 

(6) Noms points out that the formation of addition- 
»%Wd to reactivity fa one 
‘ r )th of theoompotteht molecules. In this respect 
i . , y 8 special strew on the mobility of chlorine and 
g to (C t ffi),CO and <©*1R*0H, as well a# 


* r ”,77 'T . onwuwo \ju uie other hand, thk 

«!H^tHn Utl0n ^ ap P ea j , u to P 1 " 0 * 110 *® the formation of 
addition-products with 00(011,),, etc. The princiDal 

®j®®P tIons this classification are a very unstable 

OCT of ( B tC,HAC : C(C,H!Br)i with 

CCL, and an addtfion-oompound of trtphenylmethane 

Slogen!^ 6 wIuoh ccBtains neither oxygen nor a 

c °£°‘ lu8io . ni !t *f not claimed that a clear stato- 
y®* he made as to the mechanism by which : 
cc^pounds are united into dissociable 
addiUon-products. The object of this paper 
rather to direct attention to the problems which 
presented by this class of compounds, and torafa^t 
Sught 0 ^ wWch a “htHon a this problem m«^be 

' ■ 7 ' St JMM ARY 

1 SFSRSSS: 

ox ?]PP. °f : '* hydrogen atom already 
m(>i 



222 


CHEMISTRY AND INDUSTRY 




THE NEWER ELECTROCHEMICAL VIEW will not interfere with the subsequent counse l 


OF THE CORROSION OF METALS 

By ULfCK R* EVANS, M.A. 

At one time the corrosion of metals was regarded 
as due to a simple chemical attack by oxygen and 
water, possibly with the co-operation of other sub- 
stances, such as carbonic acid or hydrogen peroxide. 
The capricious and often local nature of the attack 
has, however, suggested that the mechanism may be 
more complicated, and recent research has afforded 
an insight into the nature of that mechanism. 

As a matter of fact, the simple oxidation of metals 
in the, fanner suggested above can actually take 


AIR 



Fto. 1 

place, but, through its very nature, it is unlikely to 
cause much damage to a metallic article. Consider 
(Fig. 1) a piece of metal immersed horizontally 
beneath a shallow layer of water. If the metal is 
perfectly uniform (both chemically and physically), 
and if the oxygen diffusing from the air through the 
water has equal access to all parts of the surface, 
then it would seem probable that the formation of 
oxide or hydroxide would go on equally all over the 
surface ; and since the oxide will be formed in situ , 
we should expect to get an adherent layer of oxide all 
over the metallic surface. This will dearly hinder 
•the continuance of attack upon the underlying metal. 
It seems possible that if the oondj|ion of absolute 
uniformity postulated above could oe realised, the 
film would, in many cases, become perfectly protec- 
tive, before ever it reached visible thickness. 

If, however, the uniformity either of the metal, 
or of the oxygen-supply, is not perfect, the result 
may be different. Let us first take an extreme case, 
and imagine (Fig. 2) an article, one end of which is 


corrosion. 

It might easily be imagined that a similar electro 
chemical action would be set up in alloys, or eyei 
impure metals having a duplex structure. Bui ii 
must be remembered that most alloys do not consisl 
simply of a mosaic of the pure component metals 
The brasses, for instance, consist not of a mosaic oJ 
copper and zinc, but of one or more solid solution! 
containing both metals; the commonly employed 
brass containing 70 per cent, of copper consists of a 
singje solid solution, and may be just as homogeneous 
as a piece of pure copper. There is no reason tc 
expect corrosion-couples to be set up in such a ma- 
terial more easily than in the pure metal. 

Even if we consider a hypothetical alloy consisting 
of a mosaic of the two constituent metals, it is 
unlikely that we shall get very rapid corrosion. No 
doubt at first, on the immersion of such an alloy in 
saline water, we shall get a soluble salt produced 
upon the particles of the anode-metal and alkali pro- 
duced upon the particles of the cathode- metal. These 
products will interact to form the insoluble hydroxide, 
but, sine© this will be formed very close to the metal 
surface, it will almost certainly tend to “ blanket ” 
the surface, and so retard further corrosion. Of 
course, it will ruot be so perfectly protective as the 
oxide-film formed in situ by direct oxidation ; indeed, 
under some conditions it may be loose enough to 
permit corrosion to proceed at an appreciable rate ; 
the corrosion-product seems to be least protective if 
produced in the presence of chlorides. But in general, 
if the blanket is formed all over the surface , it will tend 
to retard corrosion as it becomes thicker. Further- 
more, if the alkali from the cathode- metal should 
gam access to the surface of the anode-metal, we may 
get an insoluble hydroxide as the direct anodic 
product, and this body being formed in siiu will 
efficiently protect the underlying metal and interfere 
with further electrochemical action. 

We see, therefore, that whereas duplex structure 
on a coarse scale {e.g., in an article composed of one 
metal at one end and a second metal at the other) 
is apt to stimulate corrosion very considerably, 
duplex structure on a fine scale (e.f ., in a heterogeneous 


composed of zinc and the other of copper ; suppose 
it to bo immersed in water containing traces of a 
soluble salt, say, sodium chloride or ealemm sulphate, 
salts which occur in most samples of ordinary wa*er. 
As is well known, an electric current will be set up, 
the zinc being the anode and the copper the cathode. 
At the zinc surface, a soluble zinc salt (chloride or 
sulphate) will be formed, whilst hydrogen ions will 
be discharged upon the copper, the hydrogen being 
destroyed, as it is produoed, by the dissolved oxyge»& 
the rate of corrosion is indeed controlled by^dsuk, 
supply of oxygen to the surface. This de*trui|B| 
of hydrogen ions from the copper surface 
water alkaline along that surface. The zino^^HF 
and the alkali (sodium or calcium hydroxiddSHw^ 
diffuse together, and near the junction of 
and copper a precipitate or membrane of inscJKfe 
zinc hydroxide will appear. Since this hydroxide 

dAM Tint, float thn main nnrtirai nf tlw .mn fnnt.iia 4 
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alloy) is much less dangerous. This is Well shown 
A>y an example described by Murray 1 , who Studied 
phe justing of “ double-faggoted ** iron ^oonhsting 
•‘bf lay era of wrought iron and mild steel ) . 

He ftjlind that this material rusted more readily 
than eWmary steel, and that the nistii%^cak place 
at theyjfnction between the layers of wrdbght iron 

J . Ohetn. Mil, So & . 10 
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and steel. Microscopic observation, however, showed 
no special corrosion at the junction of the ferrite 
and pearlite areas within the steel. 

The danger of having two dissimilar metals in 
■contact ^(except in certain cases) is so well known 
that examples of corrosion due to this cause are now 
met with comparatively seidom, all hough one still 
hears of trouble oausod at soldered joints. There is, 
however, a possibility of obtaining cathodic and 
anodic areas on a coarse scale in another way, which 
is not generally appreciated. I have shown* experi- 
mentally that it is possible to produce an electric 
current- from a cell consisting of two strips of the same 
metal immersed in the same solution, one strip being 
aerated by bubbling air over it, whilst the other is 
protected from access of oxygen ; the current is 
provided by the corrosion of the maerated metal, 
and, if the resistance of the whble circuit is small, 
the unaerated strip actually sutlers more corrosion 
than the aerated strip. This production of current 
by “ differential aeration ” Can be shown in zinc, 

AIR 



Fig, 3 


cadmium, iron and lead ; in copper other factors 
come in which tend to mask or even prevent the 
current. In the case of articles made of zinc, iron 
and lead, however, currents of this kind seem to be 
responsible for practically the whole of the corrosion 
observed when they are exposed unequally to the 
action of oxygen; for instance, when ihey are 
partly immersed in water, or covered with drops of 
water over part of; their surface. * It also accounts 
for the special corrosion set up in cavities. Suppose 
(Fig. 3) that a small cavity exists in the surface 
of the metal into which oxygen cannot dirfuse 
quickly. A current will be produced between the 
unaerated area u^t^^jlPoavitv, which will become 
anodic, and tteMpiw^part . of the surface outside, 
which will be .^flpthode ; soluble salt will be formed 
at the anodic JSfrf ace within the cavity, but this will 
not, of course, .interfere with further anodic attack. 
At the mouth of the cavity where the soluble metallic 
«alt from the interior mixes with the alkali from the 
cathodic part outside, hydroxide may be precipitated, 
but it will not put a stop to the anodic attack pro- 
ceeding within. Since the rate of attack is deter- 
mined by the Supply of oxygen to the whole surface 

* U. 


outside the pit, and since it is all concentrated on the 
small area within the pit, the rate at which the corro- 
sion bores into the metal will be very great ; and 
perforation of the article may ocour at this one point 
before any appreciable thinning has occurred at 
other parts of the surface. Thus we get an explana- 
tion or pitting . 

A similar explanation serves to interpret the special 
corrosion which occurs at parts of the surface covered 
up by sand or other debris. The part below the 
debris is protected from oxygen and therefore becomes 
anodic. The same reasoning serves to show why rust 

S if of a loose, flocculent character) tends to promote 
urther corrosion of the underlying metal ; this 
explanation, which was first given by J. Aston 5 , 
is undoubtedly the correct one ; there is no need to 
assume that the iron hydroxide (colloidal or other- 
wise) serves as a catalyst. 

The description just given may servo to convey a 
brief idea of the newer electrochemical theory of 
corrosion. It rests upon a clear experimental 
demonstration of the current passing between the 
aerated and unaerated parts of a metallic article, 
and has an interest for the practical man which the 
older theories have never had, because it is able to 
explain the phenomenon of pitting and local corrosion 
at inaccessible places — the types of corrosion which 
cause most anxiety in practice ; the chemical 
theories and even the older electrochemical theory 
of Whitney failed to account for this specially rapid 
corrosion observed at just the points which were 
the least accessible to oxygen. The distinctive feature 
of the newer theory is that it takes account, not 
merely of currents set up by contact between dis- 
similar metals, but also of those set up through 
unequal distribution of dissolved oxygen. W r e are 
thus led to the practical conclusion that contact with 
porous non-conductors may be just os dangerous m 
setting up corrosion as contact with a second metal. 

Although in the majority of instances, the direct 
action of oxygen on metals does not lead to appre- 
ciable destruction of the parts so affected, owing to 
the protective character of the product, there are 
conditions under which direct chemical (as opposed 
to electrochemical) corrosion may occur quite 
rapidly. The dissolution of metals by oxidising 
acids, for instance, may consist in part of a direct 
oxidation of the metal, the oxide-film being dissolved 
away as quickly as it is formed* The action of hot 
bupric chloride solution on copper also seems to be a 
case of direct chemical action ; the product, cuprous 
chloride, although insoluble, is non-adherent, , and 
does not protect the copper. 

• J. Aston, Trans. Amer. Electrockem. Soc ., 29 (1916), 449 


Monsieur A. Meyer, a well-known Parisian journalist 
who played ^particularly prominent part in the 
organisation of * the Fasteiir A>ay for the benefit of 
Frei^hjhf^ratorfes^ died. recently in Paiis at the 
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FIRING IN COMBINA- 
I70N WITH MECHANICAL STOKING 

(From a Correspondent) 

Considering the controversy as to the advantages 
and disadvantages of pulverised fuel firing for 
steam generation, the ordinary industrial steam 
user is perhaps more particularly interested in the 
.matter from the point of view of his own individual 
conditions. It is admitted that for large water- 
tube boilers with the proper setting, and particularly 
the correct volume of combustion chamber, pul- 
verised fuel gives results approached by no other 

To* oo° f finng 8olid . fuel s> »•«., sustained efficiencies 
of 85-88 per cent., with only 15-25 per cent, excess 
air over Ihe theoretical according to the rating of 
the boiler. e 

What the chemical works manager or engineer 
wants to know, however, is how can the advantages 
of pulverised fuel be obtained with “ Lancashire ” 
or ordinary water-tube boilers and the existing 
setting. It is thus of interest to note that Dr 
Lulofs, the ch ef engineer of the Amsterdam Elec- 
tncity Works, has combined the use of pulverised 
fuel firing with that of the ordinary chain -grate or 
similar travelling-grate mechanical stoker. The 
method consists in the installation of a number of 
small pulveriser fuel burners supplied by a unit 
pulveriser at the back of the stoker so that the 
pulverised fuel flame is almost parallel with the 
chain -grate pointing slightly inwards and at right 
angles to the mechanical stoker flames. The arrange- 
ment the patent rights of which are controlled by 
the Underfeed Stoker Co., Ltd., is said to have a 
number of advantages, particularly that the chief 
defect of the chain-grate stoker, the hollow fires 
at the back with consequent excess of air, is obviated, 
llus is very efficient, giving 13-14 per cent, of carbon 
dioxide, instead of the 5-6 per cent, usual with chain- 
grate stokers. Li working, the unit pulveriser is 
adjusted so that a reduced amount of air is mixed 
with the pulverised coal in the machine, so as to 
use up the excess of air due to the inefficiency of the 
mechanical stoker in burning the pulverised coal. 
The results aro stated to be of particular value in 
peaked load periods, the flexibility of pulverised 
fuel being of great assistance in this respect and 
m that of reducing stand-by losses in starting up 
and shutting down. This method therefore enables 
steam users possessing a chain-grate or other travelling 
grate stoker considerably to increase the efficiency 
of the existing boiler plant by taking advantage to 
a partial extent of the very high efficiency and 
flexibility of pulverised coal without any iteration 
to the setting of tho boilers and the si£e of the 
combustion chamber and at only a small capital 
cost for a umt type of pulveriser. r; ' 


Mar. 3. 


Mar. 3. 


Mar. 3. 


Mar. 


Mar. 


FORTHCOMING JE VENTS J 

Society of Chemical Industry, Londpi^Stt 
tion , at tho. Chemical Society’s Rooms*. Bui 
lingfcon House, Piccadilly; W. 1, at 8 p m 
“ The Setting of Cacao Butter with Specia 
{Reference to the Development of ‘ Bloom 1 oi 
Ch^date,” by. R. Whymper and A. Bradley 
The Determination of Pentosans in Woo<3 
Cellulose,” by W. J. Powell and H. Whittaker 
Institution of the R*hmer Industry, London 
Section , the “ Kelvin ” Room, Engineers* dub, 
Coventry Street, W., at 8 p.m. “ Life and 
Work of Thomas Hancock,” by H, ftogera and 
B. D. Porritt. . , 

Society of Engineers, Apartments of the Geo- 
logical Society, Burlington House, W. 1, at 
5,30 p.m. Discussion on “ Development of 
Methods for the Collection and Disposal of 
House (Domestic) Refuse/’ by James Jackson. 

3. Society of Chemical Industry* Newcastle Sec- 
tio7i. Joint meeting with the develand Insti- 
tution of Engineers, Middlesbrough, and the 
Newcastle and North-East Coast Section of 
the Institute of Chemistry, in the Technical 
Institute, Corporation Road, Middlesbrough 
at 6.30 p.m. “Engineers, and the Interpreta- 
tion of Chemical Specifications for Iron and 
Steel, in Relation to Analytical Accuracy,” by 
C. H. Ridsdale. 

4. Society of Chemical Industry, Chemical En- 

gineering Group,, and the Hull Chemical and 
Engineering Society, i n the Rooms of the Hull 
Photographic Society, Grey Street, Park Street, 
Hull, at 7.45 p.m. “ Centrifugal Dryers and 
Separators: Their Construction and Use.” bv 
E. A. Alliott. ’ * 


Mar. 


According to the Manchester Guardian the firm of 
Brunner, Mond and Co., Ltd., has given £300 to the 
ftepartment of PhyBios of Manchester University 

in n.lH nf rnano noh V 


4. Institute of Metals, North-East Coast Local 
Section, Armstrong College, Newcastle-on-Tyne, 
p,m * Discussion on “ Alloys for Us^ 
with Superheated Steam,” by H r J. Young. 

Mar. 4. Birmingham Univerbity Chemical Society 
Chemical lecture Theatre, Edgbaston, at 5 30 

p.m. Lecture on “ Atomic Weights , and Iso- 
toiies/ by F. W. Aston, D.So., F.R.S. 

4. Hull Chemical and Engineering Society, Hull 
Photographic Society’s Rooms, Grey Street, 
Park Street, Hull, at 7.45 p.m. Joint meeting 
with the Chemical Engineering Group. 

Institution of Cheat Bmtain, 21, Albe- 
marle Street, W. 1, at 5.1S p.m. The Kebnira- 
tory Pigments in Animal Life,” by Prof J 
Barqroft. : 

5. Society of Public Analysts, the .Chemical 
®??' et '!L s Rooms, Arlington House, ;-Picca- 
dtlly, W., at 8 p.m. (ly*9bjtb« Composition and 
Examination of Beef and Malt Wine,'* by G. I) 
Elsdon. (2) “The Determination of Coconut 

M “ r 8 arin «.” by O. D. Elsdon. (3) 
t. .. - of ^ att y Diet on thd Composition of 
. Butter Fat,” by J. C. Drummoodafid B. J- 
Channon. (4) " What is BondonCheeeef” by 
G. J). Elsdon. (5) “ Cream Checee.^hy T. It. 
Hodgson. (6) “ Some Foots ■ oh the .Composi- 
ftnd Decomposition of 'jfe&lL T. 
Informal dinner wui ba held at 
<%3Q fr.m. at St. James’* Pi/v-n- 


Mar. 


Mar. 


Mar. 



Mai*i j bA tmt'jffi 
Koadwi, 




? fCraMicAi.; ;sw?^i^ 


• V ; .3X2 , 1 ^ f Tbe lftction : • .» ■ -^. * 7 

LIVERPOOL AND MANCHESTER SECTIONS 

fSP"5^ ^&% 4*‘ WMf R. Parting. ' . A ipint meeting of the above Sections was fold 

; of ike Oxime*. ■;f$r$XVlX^ The W T the Society, Di», 

• Wood 4 d ^“ d ^ S -* 5 “* H *®***-' 4 

buetion Oantrnl in n„;>,k t - .itorar. v , Pijpfeesor Heilbron commended by nointine out 

liat the pigments of nn.t«r« k„ aiJurifti* * J? 


. . vv«. wlu Druwij, at f $0 P.m <* Com- p,J ’" t, 

hufifci°ij Control; in Bcifor Hotttse^ 5 » by & r +W ^LT 80 ^ i ^“ MJV ' u vu/uxjicnueu oy pointing out 
H 1 “tS^- ‘‘ ^^Jsmwtoy S - ^ toe ®ay be divide* broadly 

. ?• w o«M*l«y. V ;...:;<. ’ y 0ne ^nd the plastid pig. 


Section, the Textile Institute, l«, St. Mary's l‘T *— ^titution of the pigment was 

Parsonage, Manchester,, at 7 p,m. “Some i‘- xtreniely meagre. An explanation was then given 
£$% Qualities of the tiding Cell,” b y ?/ t£ e ?, ethc!ds omploved by Wilistatter in attacking 
Prof. F. (lowland Hopkins. the problem, and the lecturer showed how the nurelf 

Mar. 7. Royai, Institute or Gheat Britain, 21 Albe- ^J 5110 ® 1 e^ence arrived at clearly indicated the 
marie Street, W. I, at 9 p.m. “ The’ Inner of cWortohyli components in the green 

Structure of Alloys, by Dr, W. Rosenbain. v V J?°? ll>i t™ 11 J astl W iation *>r these views®was 
Mar. 7. Institute os Mmts, Sheffield Section, the fo “S? Jdw W + Jtte £ 8 isolation of the pigment 
University, St. George’s Square, Sheffield, at state arvd lta subsequent separation 

bjf S. P irie)d. ^ 0Me As P ect s of Alloy Platihgf” components : chlorophyll “T ’’ Zd 

n -a™-. — ' .; T '.A" ia-ti* *. : "'■■ 


K. A. Jludgo. 

Mar. 8. Royal Ikstitctr os Great Britain, 21, Albe- 
marle Street, W,T, at 3 p.m. •• Properties of 
Gases ‘“ Vacua,” by Prof. Sir E. Rutherford. 
Also on March 15* 

'Hie Physical Society of tondon is arranging to cele- 
>>ate its jubilee from March 20 to 22 K pit 
nunary programme of the proceedings will be as follows • 

!• nKinMre d 0 Ssif W W Ia S titut wn of Electrical 

,t 9 aiTn m S Ih y P “?fi’ c Vlctor ' a Embankment, W.C. 2, 

,lL --»>U D.ra., them twill Krn a . ?> 


~ZI. - - — properties oi various carotinoids 

Sw? w ** 1 s < ^T ci ? l r of P«^ ^tin and 
nthophyH exhibited. A brief discussion of the 

gf. iri . yj 0 ^ * the life-processes o< 
followed and experimental evidence was 
m °t the hypothesis (cf. Baly and 

95thwp,.^X,. mi, 40r 277 e) that irotin 
“tually play a part in the photo- 
synthetic process. The soluble sap pigmerttiTwero 


• lve , C n by **• 1® ® ntf de Broglis. On Friday, March 21 nu .j eUa °°uld be induced by the action of mineral 
,r . om 40 to 6.30 b.m.. and fX, m : anids on^o-hydroxy oumar ketones, and ^ shS 

the important bearing of the nositinn nf f.b„ 


founds formed. -:s .y. ■ ~V — 

throurii the 

mcn,borro7Thi.«J?»T- ir T ,ca * W*ty estonds to the (Dyers) Ltd., Bpo^le, by the kind invitatkm ofi*! 
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NOTTINGHAM SECTION Dr. Prideaux referred to some of the points dealt 

with in analytical work, and asked what was the cause 
of the globular swellings in cotton produced by 
B.subtilis ? Mr. Burford asked aft to the fate of 
the bacteria which brought about' deterioration of 

I. " A Note on the Estimation of Poisonous fabrics. Mr. Heyes mentioned that recent researches 
Metals in Gelatin for the U.S.A. Food Laws.” There gave results in close agreement with those of Mr. 
is no limit in the United Kingdom for the impurities Trotman ; the action of bacteria on wool was greatly 
present in gelatin such as arsenic, sulphur dioxide, increased by alkalinity. Mr. Barber inquired as to 
lead, eopper and zinc, but in the United States and the best method for sterilising wool and cotton, 
other countries gelatin for food purposes has to In reply, Mr. Trotman said that hydrogen peroxide 
conform to certain standards. The authors, who have was not used as a preservative pr bleaching agent for 
had a largo experience in estimating small amounts gelatin because sulphur was cheaper, and hydrogen 
of these impurities, gave brief details of various peroxide in alkaline solution would hydrolyse the 
methods/ Estimations of arsenic by standard gelatin. If used in acid solution the peroxide would 
mirrors, lead and copper colorimetrically and zinc not bleach, and, further, the gelatin would act as a 
gravimetrically as oxide (finally), gave accurate protective colloid, and * subsequent decomposition 
results even when present in very small quantities, of the peroxide with liberation of oxygen would give 
Sulphur dioxide is best determined by distillation the gelatin a bubbly appearance. The swelling of 
(steam) into bromine water and weighing as sulphate, cotton outiole was due to the cotton assuming a 

II. “The Weathering of Cotton and Wool with true colloidal condition. Bacteria would grow in a 
Special Reference to the Action of Bacteria.” One medium until they produced enough toxin to kill, 
ot the chief properties of any textile fibre is its The p B valuo was an important determining factor 
permanence in air under ordinary conditions. The for the type of bacteria which will grow in a medium, 
term “ weathering ” is applied to the factor which Cotton was best sterilised by boiling, wool by keep- 
causes gradual disintegration— apart from the ing in contact with chloroform. The disintegration 
strains and stresses of ordinary wear — and the power 0 f fabrics in the tomb at Luxor was certainly due 
of resistance to weathering is lessened by faulty to bacteria, as no actinic light could have gained 
physical and chemical processes in the preparation access. 

of the material. 


At a meeting on February 20 two papers wore 
read by Mr. S. R. Trotman, M.A., and Mr. R. W. 
Sutton, B.Se 


In general the two chief causes of the deteriora- 
tion of textile fabrics appears to be actinic light and 
atmospheric oxygen. Actinic light, together with, 
traces of ozone, brings about deterioration of wool 
Cotton is affected chiefly by actinio light, although 
traces of ozone (especially in presence of water) act 
as a contributory cause of deterioration. 

The action of bacteria as a cause of weathering has 
received much less attention than the other causes 
and experiments wore described showing the im- 
portance of the presence of micro-organisms — 
especially B. subtilts and B. mesenterievs , Cotton 
fibre attacked by B . sublilis first swelled ‘up, lost its 
natural twist, and in some places globular swellings 
caused rupture of the cuticle, the Tatter being com- 
pletely destroyed in 48 hours. During a period of 
seven days it was noted that at fir^t that an increase 
in tensile strength occurred, followed by a decrease 
(after three days), and this decrease was found to 
correspond with an increased number of globular 
swellings. The nitrogen content of the cotton 
suffered very little diminution during the experi- 
ments, so that the removal of proteins could not be 
effected by the action of B. subtilis ; neither was the 
removal of starch as rapid as by the action of diastase. 
The action of B. mesenlericus gave similar res Its, 
although the action was less marked. Wool attacked 
in a similar way soon became rotten, and showed a 
greater affinity for aci^jLjftnd basic dyes. 
t In the discussion, MlM jfentecost inquired whether 
hydrogen peroxide wo|Mmot be better than sulphur 
dioxide for bleach ing^B preserving gelatin to be 
used for food purpOMp Would the cause of the 
rotting of garments f opad in the tomb of Tut-ankh- 
Amen be due to P action of inidro-oiganisins ? 


SOUTH WALES SECTION 

On February 8, at the Technical College, Cardiff , 
Mr. H, W. Webb, M.So., opened a discussion on the 
action of acids on metals, Mr. W. R. Bird being in 
the chair. 

Mr. Webb dealt exclusively with the acids hydro- 
chloric, nitric and sulphuric in their action on iron, 
lead and copper. The sources of error in laboratory 
tests were mentioned, points such as the influence 
of impurities in the acids, change in concentration 
of acids during test, aeration, surface, homogenity 
of metal, etc., being dealt with. The influence of 
arsenic in the sulphuric acid used for pickling, of the 
nitrous acid in nitric acid, and of aeration in the 
solution of copper in acids were each discussed. 
Acid attack on metals was shown to be diyi>ible 
into two classes : ( a ) Those in which hydrogen 

evolution occurs, and (6) Oxidation reactions. 
Sulphuric acid belongs apparently to both classes, 
since at low temperat res the gas evolved by a solu- 
tion of a metal such as iron is mainly hydrogen, 
irrespective of the concentration of the acid, while 
at high temperatures the gas is exclusively sulphur 
dioxide. The influence of impurities in lead on the 
rate of attack by sulphuric acid was also treated in 
detail, and it was shown that small p 3 rcentages of 
copper (0*1 — 0*75 per cent.) increase the resistance 
of the lead at high temperatures, whereas at ordinary 
temperatures pure lead was more resistant than lead 
containing antimony (hard lead), or regulus. The 
temperature at which gas evolution commences, was 
nqt considered to be the best criterion of rfd# of 
attack ;fe;jjebb eonolud^d by 3P#ea^ 





J? S i 0 * i !S l ’ 8 ? iooa alloy 8 >n acid plant, and mvi<ra**i 
th<*r mtrmsio difficulties and tMi 

m A oh ^? ai s dus ^ °* 

„A W. .“^westmg discussion ensued. R 
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BIRMINGHAM AND MIDLAND SECTION 

At the meeting held at the Universitv of n™ m i 

ham on February 21, Mr F R ONtn, ming. 
(vioe-chairman, being in the chain a paper fefed 

SS“”dc irt "c“ m »«»- “■ w f 
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coal. ExpeiSfen^^* t * was S 16 ®** 1, than with 

increased production of nitrogen. Dr A p W t* 11 
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CHEMICAL SOftETY 

Presiding at an ordinary meeting on Thursday, 
February 21, Prof. ,W. P. 'Wynne announced, amid 
applause, that the Council had awarded the Long* 
staff medal to Prof. F. G. Donnan. 

Mr. H. Hunter dealt with the first, and' Prof. 
T. M. Lowry with the remainder, of the papers 
presented at the meeting 

Investigation* on the dependence of rotatory power on 

chemical constitution. Part XXII. Simple and 

complex rotatory dispersion. Harold Hunter. 

A formal and graphical analysis of the four possible 
eases of the Drude rotatory dispersion equation 
with one or two terms reveals the fact that, with 
the methods at present available, the classification 
of rotatory’ dispersion into 14 simple ^ and 44 complex ” 
corresponding respectively to a one-term and a 
two-term Drude equation, is impracticable. It is 
shown that the method of plotting the reciprocal 
of the rotatory power against the square of the 
wave length does not distinguish between simple 
and complex rotatory dispersion, but that it serves 
to differentiate normal from potentially anomalous 
dispersion. A return to this older system of classi- 
fication is therefore inevitable. 

It thus follows that some current ideas on the 
chemical significance of rotatory dispersion must 
be considerably modified, and that there is no 
evidence that complexity of dispersion is ever 
symptomatic of chemical heterogeneity. 

The rotatory ' dispersive power of organic compounds . 

Part XI. Sec-octyl alcohol and sec -octyl oxalate. 

T. M. Lowry and E. M. Richards. 

(a) The rotary dispersion of sec. -octyl a ooholcan be 
expressed completely by one term of D rude’s 
equation. 

( b ) The rotatory dispersion of sec. -octyl oxalate, like 
that of sodium tartrate, approximates closely to 
the inverse square law of Biot, but a two-term 
equation is required to express it accurately. 

The rotatory dispersive power of organic compounds . 

Part XII. Borneol, 'camphor, and camphorquinone. 

Asymmetric atoms avd asymmetric molecules. 

J. O. Cutter and T. M. Lowry. 

(a) The rotatory power of a strong solution of 
camphor in benzene has been measured for a series 
of 41 wave-lengths in the visible and ultra-violet 
regions. Shorter series of measurements have been 
made of a more dilute solution in benzene, and of 
solutions in cyclohexane and in acetone. Solutions 
in benzene of borneol and of camphorquinone (for 
a short series of wave-lengths only) haffigMso been 
examined. 

(A) The rotatory dispersion of and its 

derivatives is complicated (i) by th^gpsence of 
selective as well as of general absorption, (ii) by 
the presence of two dissimilar asymmetric carbon 
atoms in camphor and of 2* 3 or 4 in its derivatives, 
(iii) by the tendency of camphor to form molecular 
compounds with the solvent. - j ' 


(c) The rotatory power of camphor inbexUeaa 

(33*827 g. per 100 grams of solution) can, however, 
be represented very satisfactorily over a wide range 
of wave-lengths by the equation' '*>' -'•’ ■.V;: .•-* 

V 2o*i38 , 

+ x*=o3F87# 

It is, therefore, thought likely that these two terms 
may actually express the two opposing factors 
which give rise to the 44 complex h rotatory dis- 
persion of the compound^ The negative term in- * 
this equation has a smaller dispersion-constant than 
the positive term ; since the rotation-constant is 
also smaller, the resultant rotations are always 
positive. The dispersion is therefore complex, but 
not anomalous. V- V 

{d) The rotatory power of camphorquinone; over : 
a narrow range of wave-lengths, is expressed by 
the equation " • v : • “ : - ; ; -V : 

• "V r ; 13470 

[ a ] = \*-&22$62 - 

This restricted equation is simple only because the 
rotation is here dominated completely by a strong 
absorption- band at 4830 A.U., the general absorption 
of the compound being too remote to influence its 
rotatory power in tins region. ^ 

(e) In other cases only empirical equations have 
been deduced. In these, the various terms of the 
ideal complete equation are blended into one positive 
and one negative term, but it is doubtful whether 
these equations have any real physical meaning. 

(/) Strong support is given to the view that, in 
studying the rotatory power and rotatory dispersion 
of Comdex compounds containing asymmetric atoms 
it is not sufficient to consider the dissymmetry of 
the molecule as a whole, since each asymmetric 
atom may contribute a separate share to the rot atory 
power of the compound, and a separate term or 
terms to the equations of rotatory dispersion. 

The rotatory dispersive power of organic compounds. 
Part XIII. Halogen-derivatives of camfhor. 
Optical superposition in the camphor series. 

J. O. Cutter and H. Burgess. 

(a) Measurements have been made of the rotatory 
dispersion of a- and a’ -chlorocamphor, of W* ahd 
j8-brom6camphor and of five isomeric dibromo- 
camphors. 

(6) In nine cases out of ten, the curves are complex 
hut normal , is., the rotation increases progressively 
as the wave-length diminishes, giving rise to quasi- 
hyperbolio dispersion curves, which do not exhibit 
any obvious anomalies ; the dispersion is, hbwever, 
not simple since it cannot be presented by A single 
term of Drude ’a equation. ; r 

(t) The dispersion can usually be represented by 
two terms of the Drude equation ; but one or 
two cades imaginary values are, pbtambd^for the 
constants, Showing that the disperrioW Are :of still 
greater complexity, .■ 

(d) In the one case of n-brombeamWior, the 
negative term predominates over the pqsftiye term, 
and the complex diep 



- * r" T .r <k ri** i «jo«wfujyt- r. - * '•■ -. >;;■/ 

manner la, vhto*h*.»ndhia MBt&ySf 

a , 0n ®^ rm <md atwo-term equation pouE only be 
observed much below A-3QOOwaa significant^ It 
ft PP^, to •P&k«r.il»v although equations 

might he found to fit tb* results, it- was rnt Xbfo 

t® equathma for th^dkadfioatlon chin! 


^ W** which do&i not exist in 
■'"■■•* J?"® of. compounds shewing simple dispersion 
* W°»?y origin o? 

~ ;A &^SRr^i. > ? !Wtboiw 8nd more comple^WpL;. 
5r£ *5** wS V>P® n fo question. Theabsarp* 

was measur ** 


V.‘ dwwrsion Was meaemtlf 

vj he observation that a solution of 
''aSintW’w hen ?? fe “P^.tttoaparent than a 
£** .^ ^obexane suggested that benzene 

T!t molecular compound which is more 
transparent than camphor itself. 


referred tp the difficulty ahd : uncertainty of visuai 
3W* of snectrum photograph £ andrecTm- 
mended the use of an instrument, which had rooently 

f® n t ^ e8< ? ri ^^v^k w eby the diminution in intensity 
of a. beam of light is balajqoed, using a selenium cell 

botween riu^e^an^oo^lex^dispI^ions^reiSra 

“nn'v,'^ j y th6 < ? seSof the octyl alcohol on the 
one hand, and camphor or eamphorquinone on the 
°^ he l’ + „j tfa °^ g ^ the difficulty of distinction was 
admitted. Variation of the characteristics of 
photographic plates was responsible for greater 
densTties 11 visual method of comparison of 

Mr. L. F. Hewitt cited the case of the aliphatic 
and aromatic _ secondary alcohols in support of the 
opinion that there nreome connex ion' between the 
dispersive properties Of a compound and its constitu- 

ri h<i ,T!’ h T et ^ bat the dhrtinction between 
simple and complex dispersion was frequently 
impossible in practice. It was of interest to note 
‘niLn, the , Case ot *,he hydrogen phthalates of 
oTtK« i«i a ° tlVe fle ! 1 °? da / y alc °hple, the rotation 
salts 68461 apf,eared 40 he reversed in its n,lb«..lnid B l 

3 hunter sugKOsted that the dispersion of sec.- 
octyl alcohol might become obviously complex 'if 
examined in the ^ultra-Violet region beyond 3800A., 
and nearer its characteristic absorption band. He 
ask°d how Prof. Lowry reconciled^ the position of 
the observed absorption band in the spectrum of 
camphor at 3500 A., with that demanded bv his 
equation at 3000 A. 1 ’ 

LpWrry ’ '^y^jWii^ked that the graphical 
method^as replaced, for exact work, by a more 
xtended numerical test. The difficulty of detecting 
^ eompiex dispersion made up of two positive com- 
h 1 1° aa* fi 8 ^ j hrophestood, and experience 

^ d ^^^ «^r#Beulty of detection 

the general 

mm, n£ •?* ^ rtwoon tetw^pptical and chemical 
W .hdwpfox dispersion may be ascribed 
, ; ‘ t f ie °ese of tartaric acid) to the presence of two 
'•■o'ccular **&*■:;<*. it ?tthpi«ggert a plausible 

I homoge^ity < 




v . V CORRESPONDENCE 
:\{ '"f r 'smelting in enclXnd 

. ~ ' ybnr issue of February' 8, Mr: H. L 

*° a review by me of Dr. Smythe’s 

ktW^ ^ S 4i2 ?? 0e “ Nature, etc,’* calls 

art^tmn to the small proportion of lead smelted 
m «mgWd as- compared with the total quantity 
of + that metal used here. Mr. Terry consider 
that my statement to the effect that* the "lead 
jn-oduced by smelting does not exceed one-fifth of 
the total quantity of metal used for all purposes,” 
OTW-estimates the quantity of English smelted 

It is. probable that the war and post-war periods 
^ecnretely represented by the figures 
quoted by Mr. Terry and this was known to me 
' Smjdhis’s work, but in view 

of mo fact that these figures are in every way 
abnormal, I considered it proper to utilise the figures 
■•5f 1W9 oontaihed in Dr. Smythe’s work, on mm 
44 and 45, where it is shown that in that yearTthe 
United Kmgdom produced 48,962 metric tons of 
* lead, of which 30,000 was obtained from imported 
ores^tho c^umption of lead during that heriod 

191,400 mat ™ t0ns - The fig^es contained 
m the monograph issued by the Mineral Resources 
Committee written by T. C. F. Hall, 1921, do not 
senously differ from those of Dr, Smythe. 

•* 1 •n’l 3 ra * e *’l 1 to Mr - Te rry for his letter because 
it wm help to focus attention on a question of great 
; importance, viz., the accelerated rate of 

d^»»e of English lead mining since 1913, and it 
, apj>eaw to be an open question whether Efeirfish 
mining wdl recover or whether this industry, ^ich 
Ssa^j^r ° dest of ® n 8 K * mdustries, will entirely 

In discussing this point, the following extract 
forau^hemdnqgraph of Mr. HaU fc of particular 

, * Since 1914 the abnormal conditions created by 
,•„! ha,ra ha «. a serious effect upon the mining 
mdustiy, and difficulties ooimeoted with shortage 
of labour and machinery have considerably ourtailwi 
®fher hand, the demand created 
f™ 1 the hiorease in the price 
toS ^w^ ^ thee fleet of directing attention ' 
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productive state has prevented any immediate results." 
Moreover, it is very doubtful whether, so far as 
lead is concerned, any considerable tonnages are 
available from many of these sources, for although 
in some instances increased mining costs combined 
with a fall in the value of the metal were the main 
factor^ in causing abandonment, it cannot be 
doubted that in others the root cause is to be found 
in the exhaustion or impoverishment of the deposits. 
With respect to financial burdens, reference may be 
made to the heavy pumping charges and to the 
difficulties of transport with which many mines 
had to contend. With regard to the former, atten- 
tion is now being directed to the driving of deep 
adits in order to effect efficient and cheaper drainage, 
and such schemes are under construction or con- 
sideration in Shropshire, Flintshire and Leadhills. 
The latter difficulty may be met by means of aerial 
ropeways, as has been done in Shropshire. 5 ' — I am, 
Sir, etc., C. A. Klein 

Brimsdown, Middlesex 
Feb. 20, 1924 


THE FEDERAL COUNCIL 

Sir, — I have read with interest your recent appeals 
for funds on behalf of the Federal Council. I am 
reminded of childhood days when I was requested 
by a larger and more knowing boy for pence to aid 
in sending missionaries to Central Africa. As a 
very ordinary chemist, the territory of Uganda and 
the reality of the Federal Council appear equally 
vague to me. You ask for funds, so you give the 
right to ask : What is the Federal Council ? What 
does it do with its funds when it gets them ? Who are 
its members, and how are they elected ? It certainly 
may be a very able body, but its methods seem like 
those of certain Hush Committees that flourished in 
Whitehall during the late and, it would seem, for- 
gotten, war. If one were presented with a full and 
definite statement as to the composition and activi- 
ties of this mysterious body, one’s purse strings 
might be loosened. At present it seems to be run 
by a Small cliqve who carefully conceal from the 

f neral public what the Federal Council does. — 
am, Sir, etc., J. Y. M. 


PATENTS 

Sir, — I notice in your issue of January 25, 1924, 
a letter from a Limited Liability Company offering 
professional services in connexion with the obtaining 
of Patents and the registering of Trade Marks in 
Russia. 

The facts referred to in this communication are, 
of course, w ell known in the profession, but it may be 
that your readers are not aware of the fact that 


Fellow s of the Chart©; 
who are subject to 
of that Institute, a; 

Advertising “ boo; ^ 
in question are discouragS 
cally all the profession*^ 



te of Patent Agents, 
professional conduct 
t6 Solicit business, 
kind ef the letter 
, ’ohibited ik practi- 
sed although tn© inf or - 


•. • l ' ’ ‘rr 

of professional 
oil Id have seen fit 


Can it be that tbd 
relaxed at the 
ger ? Perish 


matiqn itself may have been of interest to sdnae of 
your readers, yet as the Society which publishes your 


Journal is composed vety la 
men, I am surprised that you 
to publish it in such a form. 

Editorial vigilance was tempo 
request of the Advertisement 
the thought t 

I enclose my card, but not for publication.-r-I am, 
Sir, etc., ■ v ^ 

Chartered Patent Aoetstt . 

[Note.— The Editorial vigilance is never relaxed ; 
the letter referred to was published because we ; 
thought the information in it would be of interest 
to some of our readers.— E d. 0. «£• L] ^ 

THE EPILATION OP SKINS 

Sir, — Dr. H. C. Ross is to be congratulated upon 
the isolation and study of saproprotease, as de- 
scribed in his paper on “The Epilation of Skins,” 
published in your issue of January 18, and I am 
sure that all chemists will rejoice that a medical 
man has made observations of such technical inir 
portance. It is aU the more strange, therefore, that 
in some of his statements regarding matters which 
verge more toward the purely medical, that Dr. 
Ross has made some errors which I think must be 
pointed out lest they pass into current belief. 

In the first place, Dr. Ross says: “The ancient 
Egyptians were the greatest of all embalmers. 

. . . As scientific advisor to the National Selected 
Morticians I have had occasion to look up the 
Egyptian methods and compare them with those 
used by modem embalmers ; and while everyone 
must marvel at the astounding skill and knowledge 
of these ancient people even over 5000 years ago, 
and realise that the submergence of their civilisation 
by Aryan inroads probably set the world’s civilisation 
back many centuries, nevertheless ito embalnjer in 
any modem civilised community could possibly 
succeed with the methods they used. 

Both Herodotus and Diodorus give accounts of 
the methods used by the Egyptian embalmers, and 
while these differ somewhat, it seems evident that 
there were several grades of embalming, that the 
process took much time (about 1-3 months), that 
it was very expensive, and that it would be forbidden 
by the local board of health in any community w here 
one might attempt to practice it to-day. The body 
or face of the deceased was not shown to the family, 
but the mummy was swathed in bandages, drenched 
in perfumes, and hidden in .. a number of nested 
cases, on the outside of which were painted or 
carved pictures of the occupant. Besides, it was 
the extremely dry air of Egypt that was a great 
aid to results, as Egyptologists well know. 

The better modem embalmer does his work 
quickly, at a small cost, and in a sanitary manner, 
and it is no discredit to the Egyptians that his 
work is vastly superior. The statement that the 
ancient Egyptians were the greatest of all embalmers 
is an error that should not be perpetuated, and 
that does not become true by repetition. 

After properly pointing out the distinction between 
somatic ana cellular death, Dr. Ross ifiakes the 
following remarkable statement : “The first ©Yent 
that happens after an animal ^ 




Everybody knows that whdn 
hWin^R ? a living animal it dots and so stops 

*<*• thecnag^Ia! 
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tho ' jS^'^Lw^ ? be 8 9 ientific correspondent of 
T w W i**®? the P apM seriously. 

-T *&?l' 14083 “d «sa the word 
instead of the usual word “ depilatioir ” 

S- H ® 8peaka “ though fete 

mass oi> pin*” *2 ed ^k knowledge places him in a class apart from 
’ JOSSL .PfewK -tat- ’it- Menu probable thatcheniiite 

^pd«, oaUe^ .taow more about the reactions which take place 
in the body than many medical men, who have 
nttle time to study chemistry. 

Dr P.riQtt’si in : 


timi is g^era} fnd nnivei^ throughout the w&oie 
astern of Wood^yesseM This wiWral eosgulatffi 

w^Sr 8 - wl J hm minutes, The hitherto fluid 
bloqd m changed into % Ann. s’ ' « 

from which a sttaw^dohred „««*», earn* 

P 61 ^ 11 '. to the formation of this solid clot 

m the blodd vessels, the former supple body of the 

„ d 

The Errors h6re must be patent to evervon« wKa ? 18 ^ rea ^» seem g that he had no knowledge 

has had the least e^rien^k thl^mattm moS^rH^ ° ne gained b 7 a 

and esjjecially to butchers andto ’ embalmers “ , a modem tannery, and with this 

to physicians. Thus ln his " Clinical Hematologv ” Sets up ^ knowledge against that 

Dr. John C.'DaCosta says : “In normal men who have spent their lives at the work, 

formation of the fibrin network becomes ammr«n+ B ^ , Y B ty’ &&) ki medicine little is known 

.W,mWoorU™, —l „ te rX^“ £±;S *Sr£ tU ! “ “• ««" 

and the process is completed withuTflevRn nr J?wl W- state of medical knowledge, 

minutes ” (the italics are mine). Perhaps Dr &s en^me** states that “ Thrombin is a proteoclastic 
was thinking of shed blood Then the en ^P^ acting, in a similar manner to ‘ sapro- 

coagulation is very variable, being rapid hTLZe to^Sr and^tbat^” 18 name for , ba « t ® ri » 1 
diseases (chlorosis, pneumonia, scarlet fever) ^and ShnL»Tr that sapro-protease becomes 
slow or inhibited in others (hemophilia jaundice Z, P ” dl “ ore actlve m the P"*ence of 

pernicious anaemia, yellow fever) But J thi««n v .“il ,• Neltber , tbeBe statements is true. I used 
refers to shed or exJ-vasLlar bbod WiSn tfi ^ ° ld “““ Gained considemble 

body the coagulation is usuaUy lo^' dckved tho S h S? ° f derived from bacteria, but 

actual time depending on many factor^ buSeraUv jf? theae . wer f )o °ked for, they were not found 
mnning into fours . y ’ bUt « enerall y > I be present. As a matter of fact, old limes contain 

- extremely small quantities of enzymes. I have 

examined huml « nf oomnino ^ j it •» •« 


Now a* to rigor mortis, a consideration of the 
facts set forth in such an authority as “Chemical 
lathology, by Dr, H, Gideon Wells, will show 
that the matter is not quite as simple as has been 
assumed by Dr. Ross. Rigor mortis is caused by 
a lasting contraction of the muscles, which become 
stiff and harder than in life, lose elasticity, and 
exhibit a turbid whitish appearance. Its onset 
and duration are both extremely variable, being 
b y heat and exercise prior to death, and 
retarded by cold. C lamping the abdominal aorta 
of a live rabbit wjU produce ft, as will also certain 
poisons (quinine, mcmobromacetie acid), but renewing 
the circulation or perfusing with salt solution will 
remove it. Oxygen may delay or prevent it. Con- 
federation of the work of Halliburton, von Fdrth, 

Mangold, Krogh and others indicates that the 
coagulation of the blood itself has little to do with 

*\! f a , nyth T- g ' ^? babl y one of the main factors 
w the formation of lactic or some other acid which 
influences the turgidity of the muscle colloids and 
is not swept out because the circulation has stopped. 

< ml 1 ' 0 , ex P er i* D ® n tal facts mentioned on p. 58 remind 
ouen nn phenomenon called “skin-slip,” and Dr. Jacques Loeb, head of the Division of Phvsio 
J nu* 1 ^ “? tere9tln « possib llities as to the existence logy in the Rockefeller Institute for Medical Research 
;;Lr»° baoterial P«*esses in the- died in Bemmda rocentlySd^iS 

lfl.1 iwntifafirm >. i «... 


3 — "7” ui. cuhvmw. i nave 

examined hundreds of samples of old limes, and if 
iJr. Rosss statements were correct, it would have 
been quite easy to demonstrate the presence of these 
powerful enzymes. It is to be noted that Dr. Roes 
X 1 ]™' 0 ?,- e worls of Stiasny on liming (J.S.L.T G. 
1919, 129 ), the “Report on Liming Control,” issued 
b y „ tbe S-L.r.C., the paper by Wood and Law 
(J.S.C.L, 1916, 585), in which it is shown that 
ammonia and sulphur compounds derived from the 
hair alone by chemical action are sufficient to unhair • 
see also the recent paper on the “ Bacteria in Lime 
Liquors, by L. Collett, (J.S.L.T. 0., 1923, 418.)— 
XOUT8, etc., * 

m ' , Joseph T. Wood 

Turney Brothers, Ltd., 

Trent Bridge Leather Works, Nottingham 
February 22, 1924 , ^ 


<k««l body. — Yours, etc., 

New York, 

Feb. 8, 1924 


Jebome Alexander 


" ESrtta dfe-fil e i E S' Kg' ® Muywot thw » comp«ibl,'rt h "','£ rt “ 


, . «vwuwy, wtu an inxer- 

national reputation as a physiologist. His work 
covered a wide range being related largely to the 

°j., nervoa8 aotion wth chemical 
reactions. He did much to show that chemical 
° m h® ^PPhed.fo explain the peouliar 
. properties of colloid materials, and that 

the behaviour^ these is comparable with that of 

ftf’VfttjLUrudcs roluM J v 



PERSONAL AND OTHER ITEMS 
BAYER 205 AND FOURNEAU 309 


■ ' - ■■ 'W'J 


BRITISH INDIA 


Stigarcan* Crop if 1923^24 


(From > Corraapondmt) 


> v ~ r T- mocttoraiidum of tkesugareane crop, 
« , "based on reports recehned fpom prOTfcoes,' \viich 

Some years since the Bayer Company produced contain, on an average, ;> percent. 1 ? the total 

a,m+Wi„ -> * « area under BUgarcwie in Rrftie& India, e kfotttrt, that 

the area sown is 2382,000 aeres, as agthist 2,740,000 
acres last year. l*is ares doeeitlirt hMide Mysore^ 
from •which information is not .forthc oming. • 'lie 
yiejd fagain excluding Mysore) is esthnated at 
3,240,000 tbna, at against 3,044,000 V- -year 
These estimates show an increase of 7 per cent. in 
area, and of i per centi' in: yield compared with 
1922-23. The condition o! the omp is repK to te 
generally good.— (/wf. TV. J., •i’eit/7, !«»,) >%A 


„ - WV UD|PI4MUIUIlUlV 

efficient as a cure for sleeping sickness ; this was 
caliea Bayer 205 ; the competition and constitution 
of this new remedy were kept secret because it 
appeared that the substance is the key to tropical 
Africa and that the German Government must 

be required to safeguard this discovery for Germany; 
its value is such that any privilege of a share in it 
granted to other nations must be made conditional 
trpoft^tha- restoration to Germany of her colonial 
Empire.” 

It was indicated at the time (this Joum., 1022 , 41,’ 
368 r) that it was only possible to hide the identity 
of Bayer 205 because of the non Existence in this 
country of an efficient co-operation between the 
organic chemists and the Medical Research Councils, 

In the Annual Report of this Society for 1921 
(Vol. VI., p. 537) Dr. H. King stated that Bayer 205 
appeared to belong to the group of ureas formed* 
by the aotion of carbonyl chloride on the correspond- 
ing amino-derivative of the substance produced by 
the introduction, twice, of p-nitrobenfcoyl chloride 
into H-aeid. This is now confirmed by Foumeati 
and his co-workers who announce in the Compks 
Bendus dated February 11, 1924, that Foumeau 
309 seems to be identical with Bayer 205. The 
compound prepared by Foumeau is a symmetrical 
urea of meta-amino-benzoyl meta-amino-paramethyl- 
benzo\ I- 1 -napht hylamine-4.6.8-trisulphonate of sod 
ium ; the constitution of which certainly resembles 
the^ formula suggested by Dr. King. M. Foumeau 
and hb associates are to be congratulated on their 
success and thanks are also due to Dr. King, who, 
your readers will rAember, is in charge of the Depart- 
ment of Biochemistry and Pharmacology in the 
National Institute for Medical Research at Hamp- 
stead. - 

★ % 4c 

Mr. F. S. Siunatt, M.Sc.Tccli., has resigned 

his lectureship in fuels in Manchester University to 
take up the post of Assistant Direotor of the Fuel 
Research Board. " 

Mr. A. Chaston Chapman, F.R.S., who is retiring 
from the presidency of the Institute of Chemistry 
w to be succeeded by Prof. G. G. Henderson, 
Rogtus Professor of Chemistry in the University of 
Glasgow. 

i ?!!’ r' lecturer in organic chemistry 

m the Imperial College of Science and Technology, 
r .l r? ®Ppointeflh. professor of organic chemistry 


In the University ‘of £< 
on the retirement of ~ 
Ingold, Wha|^rr‘ J 
Chemical 
the author of numear 
merism and other 
organic compounds. 


from October 1 next, 
B. Cohen, F.R.8. Dr. 
luable work for the 
during the war, is 
srs dealing with tauto- 
of the structure of 
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Metallurgy in 1923 J. 1 ' 

i, 2-^® position of iVench metallurgy at die beginning 
of 4^24 shows much improvement* The averse 
monthly production of cast iron and steel jn 10J3 
was 43,400 and 390,000 tons i^p^tively, whereas 
the respective figures for 19&3, including the pro- 
duction of liorraine, are below these averages by 
only 80,000 t. for cast iren and 4(\C€0 t. for steel. 
The number of blast furnaces alight has decreased 
from 166 in January, 1923, to 125 m January, 1024, 
the total number of blast furnaces being 219. The 
production of cast iron was 520,700 t. in 1913 
5,128,608 t. in 1922 and 5,299,586 t. in 1923. Steel 
production which was 4,687,000 t. in 1913 became 
4,471,278 t. in 1922 and 4,976,869 t. in 1923. In 
Lorraine, the production in 1923 was 1,867,164 t. of 
cast iron and 1,576,059 t. of steel. Considering tho 
production of 564,655 t. of cast iron and 525,509 1. of 
steel in December 1923, the annual production could 
amount to 6,800,000 t. of cast iron and $300,000 t. 
of steel, an attainable output as it /corresponds 
only to the utilisation of 119 blast furnaces, 61 being 
in working order but held in reserve^ and 43 under 
construction or repair. Exports, totalled 592,086 t. 
of cast iron and 1,847,238 t. of i#£m and ste^l com- 
pared with imports of 63,541 :t. of, cast iron and 
663,876 t. of iron and steel. >•.,/. :> 

Production of Potash and Salt in December, l$23 
During 1923, the French production of potash 
totaHed 1,338,333 tons, equivalent to 27,741 t. of 
K4O. The output of salt increased slightly from 
1768 t. to 102,899 t. ' 

GENERAL 

Nitrate Position >r i 

According to the Manchester 
posit^h Js improving, for at the sale last by 
the Association of Nitrate;- Pi^ucera, ^ 
were received for 329,000 tons, a^IOs/Sd ^ IOO kg. 
for 95 per cent, and 20s, per 100 
per cent, nitrate. Only 200,000 /Vr' "W^'-Aioliwecl, 
lum^/lnirta-lurther 50,000 - 

r’ in ; .. ■>.- 





“’W auejIceJSmt account 
«K_a» at^Am distillation of ethereal oils kttmmihv 
w description of the -fli Jit 8 ’ » la "[ wt ®y 


cat -A tSa^K 

.$f*r*'S t r? !: V* •/ . • "« ‘ ^ :‘ S^W*? • - . W008 forma gf aunaratuft AmwL&3* 
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t 1 j>* j uw ® ' _wyavt 9 e, ■> msscnoed la detail/ andu hfind/iAM'kte ^ ^ T *5 




w -"T wwm 

seoood oditios of a* 

to a coteiderstioh; 
as vaporisatioii^ $ 
the purity 
and V)iling 


its of elements 
1 order and 


$**$?'*?? demoted £ Occupying some 48 pages. ‘ 




solids and measorefiMnt of'tomwffatuie^^i/^utat^ 1 Arid Vapour phases of a m _ 

important . methods, ot'^BSSW^S^ appear in the 

pressures i****® ■_ ■> - • ■ .■• n ! ■”? ^ne. vapour ■ : ht^ book ss wftlf imutAri tVs ni<t n i»i.! 

then very 




of an eSoeUeut and useful treatise;; 

Sydney Young 


£7TS Vr?S «!*w" are 
160 ’ *£& i^SsSt-lr^ desenbed/ Mid. about; the 
iw pages are ocoupied by tables of the Vanour . 
pressum nt different temperatures aid the boSSw - ^ ^ : <v - 

< *¥v? 1 J Ptesstireii of nearly, five hu^* ’ ' ,‘ 

drod substances, bibHdgr&pjKi^) tsforfenc^s fftr flwiih "' £ v - -. •;_ ,„. . 

sutetaiwe bfemgjpven in thef^owing 87 paged. Sr*OBMAmo Su*vby of Bobbhe Chsmistby. Bv 
temperature and^ressuro . p w BB ®f 0BD and H - A. WinkelmaiHt 

™ rrf wF”*?*'- ffir?* are next discussed, and the ^ ? £a - New York : The Chemical Catalog 
methods of calculating boiling points by the rules of !>"/ Go '' lnc ' 1 ® 23 - -Price $7.0. ' - 


THs wltti (rnttE/ib °* ^ lhring "® e *pJainod. 

lt w P 01 ®^ thatthe vapour pressure curves of 

many £»* liquids ihtertect, and the Se of 
mterswtioii-rtemperature . and pressure— are given 
tor a large number of liquids. ■ 8 

The properties of mixtures. including pairs of non- 


The long sub-title to this volume is liable to 
create epme misconception as to its scope, for, as 

the ? obleeV 


the book. As^ht "5 U^eSeFZ^^ 3 Tre*i ^^d. Rubber, bare beeiTomi^; ^ 

t« ♦»- |* r ^?J ure i ageing, accelerators or similar sUbjwto 

Jui the same twiv W AnJ « a _ * * . 


f° l8 . an 'nterestiiik w ene vexed question 

i 1° ^.te^tive efflcjenot of steam distillation and 
plain distillation Under reduced pressure 

mJthnZJfv * consideration of the 

bolubUity of liquids in liquids and of critical solution 
tomperatures, and then follows a detailed description 
of the measurement of the vapour pressures and 

the l^uKdvJjSfS^ 
researches on 


■ . v*v*h w* 

s of a solution. The older 


T \ 7 t~~ * o . v*o» .wtwicmiuio ur sumiar subjects. 
¥ 3® ®® me way . wa find that the introductory 

®^Ptef summarising the present status of rubbS 

two articles, the one by 
V „;J^ ®: S ^ b l r , eU on Organic Aooelerators of 
HnjTA"' the other on “ Theories of Vulcanisa- 
_ pn by Di%- W. J. Kelly. Both of these articles 
it may be said, are critical and excellent as regards 
^author and matter, and the conclusion 

in* U All.. IL^l -'A ~. * - *' j ». . 


After describing the work of Konowalmv at. LSaj” thre ! ® sin divisions : Author Index 
mixtures of the lower alcohols and fatty acids with stitaites ^ d t?Ki and B * te nt I ndex. The first con 
water, the formation o^; azeotropic fmbrturas is'*e!^ .*»■ •»**< tatec 

plained and their b©n>ino' *^n +1%^ . * y V r? 810 ®6t out in approxi- 

mately chronological order, with a reference dumber 
for each artime or rn*. _ - _ w 


«i,sr.i s2Se^»*A.fe 


t of patents. This referene 

: 1 f:': n f ed i cross -indexing between th 

- — «. » viw account oi toe methods of determining Smiik Q (»S.u fc? 10 . ^iT 91 ®?' f 1 ® 1 6J mmpl- 
the compoeithm of such Suws^md of senar3 the tenth item unde 

lfi components tif an axi^Ktiue byCff ^SSd i 

fKi 


de b devoted' to. eimpk/; ot ^ 

spate and m Srktod^ 
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condensations of data* In other words, it is not 
sought to makea reference to the original publication 
unnecessary. A valuable feature of the references 
is that these are Hot confined to the original (fre- 
quently more or less inaccessible) but embrace 
abstracts, discussions, and the like contained in 
technical or trade journals and in books. The first 
edition of a work of a more or less encyclopaedic 
nature must necessarily contain a number of imper- 
fections and omissions, and the authors, coneoious 
of this, ask readers to make note of such errors for 
the benefit of future editions. It is evident that the 
preparation of Messrs. Bedford and Winkelmann’s 
volume has involved an immense amount of patient 
and critical labour, and it should prove a boon to 
all of those who are in any way seriously interested 
in 'the -chemistry or technology of rubber. 

Philip Schidhowitz 


PARLIAMENTARY NEWS 

HOUSE OF COMMONS 

The Proposed British and German Dyestuffs Agreement 
Replying to Mr. Turner, Mr. Webb stated that 
proposals for an arrangement have been for some 
time under discussion between the British Dyestuffs 
Corporation and the Interessen-Gemeinschaft. As 
the Board of Trade was not a party to these negotia- 
tions, and as the discussions had not terminated, 
no conclusions had been laid before the Board, but 
should a draft agreement be submitted, it would 
require the serious consideration of the Government, 
and the question of making a statement to the House 
would be considered without delay. — (Feb. 15.) 
Mr. Webb said, in reply to Mr. Waddington, that 
he was aware that the appointments of a limited 
number of research chemists had been terminated 
within the past three months, owing to a re-organisa- 
tion of the research work of the Corporation. With 
regard to Mr. Waddington’ s statement that the 
Corporation has hitherto refused to appoint to the 
directorate persons with technical and scientific 
knowledge of dyestuffs manufacture, he understood 
that an invitation to join the Board of the Corporation 
was now under consideration by a distinguished 
scientist. — (Feb. 19.) 

Ammonium Sulphate (Supplies) 

Answering Mr. F. Martin, Mr. Buxton said that he 
was aware that in some districts the supply of am- 
monium sulphate for immediate delivery m the spring 
of last year was jiot large. He was a4tS|id that the 
supplies available this year would but 

said^that the matter would be kept uno^B^^^ation. 

Trade Facilities (Money) * 9 ^' 

At the Committee of the whole House, under 
Standing Order No. 71a, the motion was proposed : 
That it is expedient to amend the Trade Facilities 
Acts, 1921 and 1922, (1) by increasing from fifty 
million pounds to sixty-five million pounds the limit 


on the aggregate capital amount of ths lbaa^%b. 
principal or interest p&which may be ffuar^htd^d' 
thereunder ; and (2) by extending to March 31, 192fc 
the period within which guarantees may be given 
under the Trade Facilities Act, 1921. 

White Lead lit Paint 

In reply to Mr. G, White, Mr. Shaw said that the 
question of sanctioning the Convention on the use 
of white lead in paint was under consideration by 
the Government, and the decision would be snnoimoea 
as soon as practicable.— (Feb. 14.) ?'.!> 

Anglo- Persian Oil Co. ’ ' ^ 

Replying to various questions, Mr. Bowden said 
that the Government had no intention of re-consider- 
ing the decision not to sell the shares in the Anglq- 
Persian Oil Co., as it would not have been in the 
national interest to part with them to a combine, 
especially as Naval interests, for whioh the original 
investment in an independent oil company was made, 
would have been seriously prejudiced.— (Feb. 14.) 

Microscope Steins 

Mr. Graham, in reply to Mr. Keens, said that 
bottles containing stains for use in mioroscopio work, 
which “ necessanly have to be imported from Ger- 
many,” may be delivered to the various research 
departments of hospitals and other laboratories 
without being opened by the Department of Customs 
and Excise, provided it was indicated in the Customs 
entry that the alcoholic strength was npt to be tested, 
and the appropriate duty was paid.— (Feb. 14.) 

. Dyestuffs 

Answering Mr. Waddington, Mr. Alexander said 
that the quantity of coal- tar dyestufls of United 
Kingdom manufacture exported during 1913 was 
00,733 cwt., valued at £206,109, an average of 
£3 7s. lOd. per cwt. The exports in 1923 amounted 
to 120,187 cwt., valued at £1,031,903, or an average 
of £8 3s. 7d. per cwt.— (Feb. 14.) 

German Reparation (Recovery) Act ^ 

Mr. Graham, answering Mr. Harwworth, said that 
the negotiations with re^resentiupres of the German 
Government On the subject <wthe Reparation Re- 
covery Act had resulted in jpf agreement to reduce 
the rate of the levy from 26®er cent, to 5 per cent., 
in respect of goods importijjpcn or after February 26. 
In order to guarantee thaffno part of the levy shall 
be charged to British impyters, the German Govern- 
ment had agreed to anwige for the compensation 
of the German exporters at a later date, ana to make 
it a punishable offence to charge any part of the levy 
to the British importer. Customs receipts in respect 
of all goods imported prior to February 26 (m., those 
at the rate of 20 per cent.) would be reimbursed by the 
German Government in Gold Bonds. Further details 
in regard to these Gold Bonds would be published 
in the next issue of the fioard of Trade Jjwmal . — 
(Feb. 25.) . ■ • ' ■ ■ ■■ ' - ■ ' - v ■■ 
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, BRITISH AUZAR1NE CO.. LTD. . ..... 

4'J^“h^,SK + fi f^ r J 0 ^ 3 £ ^« 07 2, and, with 
officer ceaZ * 9 ™* 1 ^ 642,914 andpay a dividend 

JOSEPH CROSFIELD & SONS, LTD/ _'.:4 

of P^^d 1m amounting 
to £331,269 for the year ended November 30. 1923 
has been . afipropnated an follows :-£20,OOa to’ 
dmdend on the 6 per cent, cumulative pre-preference 

orti ^’rhl °2i thfi 6 *** ce « t - cwn-prrf. shares ; . 
.105,010 qjx fhfr §| per cent. cum. nref share#! • 
£1 12,600 on the 7Jperceut. « A l 

and £100,000 on .the ordinary shares ait the rate of 
10 per cent. Ihe carry-forward totals £3769. ■• 

BRADFORD- DYERS’ ASSOCIATION, LTD. 

. ma ^8 sundry deductions, trading profits 

rrrs mi “u!, 61 ’° 3 k ’ l52 l ^ ^e net profits £7^,227, 
£448,369 bemg brought forward. It is proposed 
to brmg the reserve to £1,126,000 by adding £12M00, 
to pay a final dividend on the ordinary shares of 

4.q n#»r ahA.Tft molrferr /oe ^ v J „ _ 


WuilAM OOSSAGE * SONS. LTt). 

*^ )0U ? t8 *°r the year ended NovemW 30 
last show, after providing for all charges, a credit 
batenoe. of £174,820, of -which £22,500 is allocated ‘ 
for . dividends on the 5 per cent, first cumulative* 

. ^ £48,780 for the 6} per cent. cumtO . 

mive pref^ence shares, and £U»,000 for the ordinary 
sh^^at 20 per cent., leaving £3,S76 to be carried’ 


, * ' . , : — uiuujtuy snares oi 

4a. per share, making 6s. (25 per oent.) per share for 
the year and to carry forward £473,477. 

LANTARO NITRATE CO., LTD. 

An mterim dividend is declared of 5 per cent. 
(5s. per share) for 1924. No dividend has fen paid 
s'nce 1919„ when 16 per cent, (tax free) was dL 

SlKf&av ■ j 0 , ca P ltal was increased in 1923 to 
£4,000,000 ^and ^ bonus was given of 3 new shares 


BORAX 


5UDATED, LTD. 


At the annual meetli^n February 19, the chair- 
man Lord Chichester, sip that the financial position 
of the company Was strong. Second mortgage 
debenture stock amounting to £297,784 had been 
issued to provide money tor increasing the manu- 
ao unng capacity of the company. A compromise 
h d been made with the Angora Government, 

■ o that shipments from the Turkish mines would 
ne resumed. Ihe accounts were passed. The net 

rm t >^ff ptember 301 1923, was £442,763 (£417,900 
, ill ' . 2l * on “swed share capital of £2,550,000, 
t0 fl ' 916 >450. and reserves 
nf a- ’ 53,l3 V To Commemorate the completion 
y^r 8 of activity, holders of deferred ordinary 

t T TT^ honm oi 2 l** r * action 

to a dividend of 12} per cent. 

UNITED ALKALI CO., LTD. 

)i, A nl ivi ^ d announced of 6 per cent, less tax 
l () .,.! he , or dinaiy shares, making 10 per cent, tor 
l s T rJ r 11 ® £96 ,OCO to be .carried forward. Ihe 
iivuH’? i 921 and 1922, and the total 

urrv fe 10 per cent, and the 

^ ' m ^- 735 - 0ut °t sum, a capital 

m r 60 P 01, «nd requiring £300,000 

s thstributod jo ordinary shawholdereL 7 


REPORT 

' r \'y \ ' ■ 

; Report on the Economic and Financial Con- 
* , DTTIONS IN EcbADOH, DATED SEPTEMBER, 1923. 

;.Ny R, C. Michell, Chargi d’Affaires, Quito.' 
Department of Overseas Trade , Pp. 23 H A f 
Stationery Office, 1923. Price 9d. * ' 

f t PybUeation of the last report on Ecuador 

J 'i:P hem - ^dlfid; 1923, 352) the economic situation 

, ? i,^ C l°^ y , h ^. g0nefrom bad to worse. Excessive 
f J?P° rts nave led to a serious state of affairs and the 
r = rnn T t h f* appealed to the country to develop 
r further its natural resources. It is hoped to find 
foreign capital to aid this development. These 
lwge importations were mide without respect of 

of u? e . bu y ers to pay and it became very 
difficult to obtam the necessary drafts owing to 
l Government control of the exchange. The market 
is most unhealthy and British exporters receiving 
orders from Ecuador are adiised to stipulate cash 
remittances to accompany orders. Imports in 1921 

ZTJ ,ir at S / 23 *48«. j 83 (£1=10 sucres at par, 
but about 25 now). Of this total the United States 
supplied 38 per cent, and Great Britain 30 per cent. 
Ihe principal items were textiles, 26% ; foodstuffs, 

1} fa : hardware 10%; machinery, eto., 9% ; 
clothing, 5% ; minerals, etc., 5% ; drags 4°/. 

.Exports in 1921 amounted to 8/33,968,899^ the 
principal items being cocoa; representing 60% - 
rewy nuts, 13% ; and coffee, 9%.^ * ’ 

The manufacturing industries of the country are 
small. 1 here is a cement factory which, if it proves 
successful, will save the country some half -million 
sucres at present annually for imported cement. The 
mam article produced in the country is cocoa, and 
the poor crops gathered in the last tow years have 
been the cause of the exchange trouble. The 
decrease in output seems likely to continue. 

lne country is not rich in available mineral 
1922 about 4000 <»• fine of gold 
and S/toOrnn' fme 8 j lvet> > valued at S/44ACO 

fmmH S {i C0,C ^° r . e ®P 0Ctlvel y were exported. Oil is 
found in parts of the oountry ; tor the six months 
ending June 30, 1923, the average monthly output 
of 91I was 4720 gallons of kerosene and 6872 gal 

thrf^S^’f L, ^ ut0 . is f °nnd in some parts and 
° f an^fecite are reported in the province 
oi «S° ra -°- }^T * 8 , evidence oi the existence 
of other mineral deposits, such as manganese 

tran8port difficulties 
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This Market Report is oompiled from special ixrformation 
receive*! from the Manufacturers concerned; 

Vnk$9 othvrwxm stated the prtoee quoted below coper ftir 
quantities net and baked at teller** work*. * >• 

OENGRAL HEAVY CHEMICALS .'/'v ( 

The demand for heavy ohemicals is well sustained, hut 
there are no fundamental changes in price* $o report, 

Aoptie Add, 40% toeh:vr*£2rper ton. tfair inquiry] 


OadnpumSulphide 
: CirTO Bisulphide ' 


OarbqnBlack 


.jfe 


■^X&£ 


YaU<wr p X* lid. ftsrW* 

.■ £24-426 Ida, par toqaooprdl 

* ' } to7«£^tity,' ' " - 

■> )5^; !^t4nue iowba* expeel 

• - ^ yaooe in, the Spring. • T 

P‘&\ or three can now: 

w v bought at did. par. lb. >* vha 

For direct thlprhen t in - qua 
/'. .tity r the 4 * - A 

• n^.vA i 


Acid Hydrochloric 
%jM Nitrio 80* Tw. 


1 Acid Sulphuric 


Ammonia Alkali 


Bleaching Powder 

Bisulphite of Lime 
Borax, Commercial- 
Orystal . • 

Powder 


Calcium Chloride . . 
Potash Caustic 
Potass. Bichromate 
Potass. Chlorate , 
Salamrooniao . • .. 

Salt Cake , . M 

Soda Cau»tio 76% . . 

Soda Crystals .. 

Sod. Acetate 97/98% *. 

Sod, Bicarbonate 
Sod. Bisulphite Powder 
60/62% 


3*. 9d.~ 6s. per oarboy d '4;, ; -«c.* 
oording to purity, strength and 
locality* 

► £21 10 a.— £27 per ton makers 
works according to district and 
quality. ’• • ; '. *■ 

* Average National prices f.o.r. 
makers* works; with slight varia- 
tions up and down owing to 
local considerations : 140* Tw., 
Crude Acid, 60s. per ton. 168 
Tw., Arsenical, 15 IDs. per ton, • 
168° Tw., NomarSenioal, £6 16s. 
per ton. 

£6 1 6s. per ton, spot, delivery. 
General export demand good; 
particularly from the Continent* 
Spot £1 1 d/d. ; Contract £10 d/d. 

4 .ton lota. 

£7 per ton, packages extra, 

£26 per ton. ' 

£26 per ton. ^ 

(Packed in 2-owt. bags, carriage 
paid any station in Great 
Britain.) 

£6 1 7s. 6d. per ton d/d. 

£30 — £33 per ton. 

6|d. per lb. 

3d.~~ 3$d. per lb. 

£32 per ton d/d. 

£4 10s. per ton d/d. 

£17 — (10 10a. per ton, according 
to quality. 

£6 6s. — £6 10s. per ton ex railway 
depots or ports. 

£24 per ton. 

£10 10a per ton carr, paid. In 


pries is abopt'f 

. per lb» C*U. . < \ - - ^ ; ,, / ■■ ; .<■»; 

£60 per ton, drthns fn$t, '•-n;#'? 
3d., pat lb. ;• ? . £ 

;( fcd.~~7d, per ■■.lb**- Dearer owing 
* < ; increased cost of - rape s^d^t 
( ."Good demand. ^ 1 "• 

40s, per: <iWt, f barrels free. ; 


Carbon Tetrachloride 
Chromium Oxkle 

Indiarubber Substitutes, 

: Dark 

-\ .I^p Black' .. 

Lead Hyposulphite . , . . 7|d. per lb; 
LSthopone . , . £22 10s. person 

Mineral Rubber ° Rub* 


£16 1 0s. per ton f,^ri |^ndon; 
£10— £12 per tod, according 

•i, _• - quality, v*.- ^ • 

‘ 2s. 9d, per lb. * 

3s. 4d. — 3s. 6d. per lb. 

7$d.— la. 8d. per lb., according i 
quality.;. 

WOOD DISTILLATION PROOUCTS 
All acetates command a good trade and there appears 
more healthy prospect in the charcoal market. 

Acetate pf Lime— ’v’-V"' 

£14 10s. per ton d/d. Deman 
active. • 1 - - 

£22 per ton. •' 

9d. per galL 32* Tw. 

£7 68.— £9 per ton, according t 
grade and locality. Market <^uiel 


proa • * v,* * , ; 

Sttlphur . . *. 

Thlocarbanilide . . 
VermiHon, palo or deep 
Zinc Sulphide . , 


JBrown 

Grey 

Liquor 

Charcoal 


Iron Liquor •. •, 

Red Liquor 
Wood Creosote . . 
Wood Naphtha — 
Miscible . . 

Solvent 

Wood Tar 


Sod. Chlorate ... 
Sod. Nitrate refd. 96% 


£10 — £20 IQs. per ton according to 
quantity, f.o.b., Lcwt. iron 
drums inoluded. 

3d. pet lb, 

£13 6s. — £13 10s. per ton ex 
Liverpool. Nominal* 

Sod. Nitrite, 100% basis. . £27 per ton d/d. 

Sod. Sulphide cono. 60/65 About £16 per ton. 

8od. Sulphite, Pea Cryst. £16 per ton f.o.r. London, 1-cwt. 

kegs included 


Antimony sulphide 
Golden •• 


RUBBER CHEffllc! 

. Expected 
with the c 



Crimson 


je in sympathy 
Fmetal. 

8Jd.— I. 3d. per lb., according to 
quality. 

- P° r according 


Brown Sugar of Load 

Acid Carbolic — 
Crystals 

Crude 60*s 

Crude 60’s 

Acid Oresylic, 97 /99 

Pale 9(5% .. 

Dark . . 

Anthracene Paste 40% < 

Anthracene Oil — 
Strained 
Unstrained 
Benzole — 

Orwdo.'Wa ,/ ... 


• 1$. 7d. per gall'. 84* Tw. 
la. 2d. „ .. 24* Tw. 

10d.— Is. per gall. U/16' Tw. 

2*. 7d. per gail. Dnn^aed. 

5s. ®J. per gall. p‘% : '0^kb u 
market. 

6s. Od. per gall. 40%0l?P, Du 
market. 

£5 — £6 per ton ^iuding to gradt 
Demand ndk/rery brisk. Arupl 
supplies, jp 

£42 per to|j* Demand more active 
TAR PRODA^TS 


» Bjj&'ppr lb. Some business pass 

>*• ing at lower prices. , ; 

. 1». 10d.— 2a. per gall. Firmer, wit ) 
more inquiry, : » 

* Is. 10d.— 2s. per gall. Lkile busi 
ness passing* but more inquiry 
- 2s. — 2a 3d. per gall. Stead> 
business* 

Is. 10d,r-~2$. 2d* per galL Good 
demand.- '. /; 

Is. lid. per gall. . Steady business. 

4d. per unit par i»wt, Nonuual 
price* No business. ^ 

9d.— .iOd. pet gatt ^Very quiet. 

8|d.— 9d, -per gaUp^'f^ 

-U. in 





ni*«iwMume 


Pure .. .• 

Toluojte— 90 % ., 

,1 ; PUT^ - 4 . 

Xylol ooml, ., 

- , Pu*e .:fy.H 

Cr©o*ut*— •-'. „■„},'■■ ■ 

Orrnymnm% 

Middle Oil; . , 

Heavy , • * . X'-".,. 
Standard Specification 

NftfiHfcha^r, 

Crude . i . v . , 
Solvent 00/160 " \ . y, , 
Solvent 90/100 , • v . 

N a! ill rJuilHi w» l >i ide— . 
Drained Creosote Salta 
Whizzed or hot pressed 

Naphthalbhe-r* 

Crystals V ' 

Flaked . V , 

Pitch, medium soft ‘ . , 


Jta ifidiy per , gall ex 

Works & tank wagons. 

' • • la 4$d.— *la 7cL per gajtl / 

• • *.‘;la>8d.^ la-41, cL. per gal wy^i-.'r^- 
: >t l .;, ; -8a'|4per‘|^ : r >y ;:•••'■' • * - y „ 

; , 

,**■?, UiaL per gati. Few inquiries. 

P®r gall, according to 
t f v *md utm^ow Hartot 
tkmj ;/^^ firm. good. 

0d. per gall. 1 More inquiry, 

1^ . id.-~*is. 8d. /Prices show up- 
^ Icl^la. 3d, } ward tendency., J 

ifi—£fi. Fair business. 

£8-w*-£14 peF ton. Price nominal. 
No business. 



jj.JJSTitrophenol . , 

piNltm-^-amido -phenol .-. 
fU-Pbenyfone Diamine .. 
p-Pheaytone Diamine 

Sodium Nftpbthionate . , 

' O-Totuidin* c 'y' ; '«7 - '• • '♦ .' 
P-Toluidihe W- v - ' .' • 
m-totoyiene giamine r,. 


5a. 3d, per lb. d/d 

2a fid. per lb, d/d. ;l 

5 id — did. per lb, nakedatW 4 ** 

2a per lb. luo% basis d/<L 

Mid* per lb. d/a. 

la 2d. per lb. 100% basis d/d. 

4a fid. per lb. 100% baaia 
4a. 6d. per lb. d/d. 

10a 6cL per lb* 100% basis d/d^ 
3a per, lb, 100% basis d/d. 

2t. 7d. per lb. 100% basis d/d. 
7d^*-4i pet* lb. 

3a H)d.^ fid. per lb. d/d. 

4s. 6cL per lb, d/d. 


pharmaceutical and photographic 

CHEMICALS 


Pyridine — 90/140 
Heavy 


£16 10s. per, ton. y , 

£17 per ton. 

52a 6<L — 62s. fid. per ton, Lo,b. 

Market weak. Few sellers. 
14^Tr*l4a 6d. per gallop. Fewer 
inquiries, yyy'^y' ' 

1 la— 12a Steady, with fair busi- 
hesay^'-yO: ,.'y /'/, 

INTERMEDIATES AND DYES 

Business in dyestuffs has improved appreciably with 
orders being given for larger quantities. Prices of intermedi- 
a toe made directly from pure benzol have been raised, owing 
to the increased cost of the latter. 

In the following list of Intermediates delivered price# 
include packages except where otherwise stated. 

Aeetic Anhydride 95% .. Is. 0d, per lb. r : 

Acid H. . » • • ■ . » . 4a 6d. per lb, 100% basis d/d. 

Acid NAphthiordo , . 2a 6d. per lb. 100% basis d/d. 

Acid Nevilte and Winther 5a 1 Id. per lb. 100% basis d/d. 
Acid Salicylic, tech. , , Is. 6d. per lb. Better demand. 

Acid Sulphanilio . . 10$d. per lb. 100% basis d/di 
Aluminium Chloride, afl- 

la per lb. d/d. 

7|d. — 8Jd. per lb. naked at works. 
7/d.*r~&d. per lb. naked at works. 

Is. per lb. d/d. 

4a fid. per lb. 100% basis d/d. 

Is. 3di per lb.* 

4a 3d. per lb. d/d. 

34. par lb. 100% basis. 

5 id. — fid* per lb. Demand quiet. 
2a # Id.— 2a 3d. per lb. Market 
quiet. 

2a Id. --2s. 3d, per lb. Market 
quiet* ‘ 

3s. per lb; 

2 a fid. per lb. 100% basis. 


%oidr Aeetia 80% B.P. 
^Abto* Acetyl Salicylic 

Aoid, Benzole « . 


9d. per lb. Steady 


hvd 

Aniline Oil . . 

Aniline Salts * . * 

Antimony PeUtaohlorida 
Bonzidine Base . . 7 

Benzyl Chloride 95% . , 
p-Chlnrphenol .. ' 

p-Chloraniline .. , 

o-Cresol 29/3 1 0 CL : . . 

m-Cresol 98/100% 

P-Creeol 32/34° O. . . 

Dichloraniline V. *• 

Dichloraniline 8. Aoid M 


. £52 per ton. 

. 3s. Gd,— 3s. 
demand. 

Commercial acid dearer at 2s. 9d* 
per lb. B.P. quality remains 
scarce at 4a per lb. 

. Cryst. £54 per ton. Powder £58 
‘ per ton. Carriage paid any 
station in Cfreat Britain. 

18s.— 20g. per lb. 

. Is. 5Jd. per lb„ loss 5% for tpn 
lots. Market firm. 

3s. per lb. for pure orystab 
Steady market. 

6s, per lb., for 28 lb. lots. 

Cheaper at 2s. Id. per lb. for 
quantity. t v 

3s. 3d. pet lb. for B.P. quality* 
Is. Id.— Is. i'Jd. per lb. less. 5%. 
Firmer with more demand. 
Continental acid offered at la. 
per lb. less 5% c.i.f. U.K. port. 
9s. per IK d/d. 

3s. per lb. Weak* 

1 38. fid. per lb. Demand negligible 
4s. per lb. English make. 

£35 per ton. 

12a fid. per qz. for EngHah make. 
Market neglected. 

Barbitone.. ^ .. . 4 lfis. fid. per lb. 


Acid, Boric B.P. 

Acid r Camphoric.. 

■Acid, Citric" crVy.,.; . 

Acid, Gallic , . . . 

Add, Pyrngallic, Cryst,.'. 
Aoid, Salicylic . . ' . . 

Add, Tannio .. 

Acid, Tartario . . , 


Amidol .... t 
Acetanilide . . . . 

Amklopyrin . . . . 

Ammon. Benzoate 
Ammon. Carbonate B,P. 
Atropine Sulphate 


Benzonaphthol 
Bismuth Salta , . 

Bismuth Carbonate 
, „ ' Citrate . . 

» Salicylate 
y m 8ubnitrate 
Borax B.P.j 


p-Dichlorbenzol 

Diothylanilina 


BimethyanlHne „» 

Bi'iitrobenzena 

l^initrochlorbenzol 


. . £75 per ton, 

• . 5s. per lb. d/d.» packages extra, 
• ; - returnable, 

. * 2s. fid. per lb; d/d. Drums extra. 
i* 9d. per lb. naked at works. 

. • £84 10ai. per ton d/d. Advanoed to 
1A . . sympathy with benzol 

1 Jniitro toluene— 48/5D 9 O. 8d, — 9d. per lb. naked at works. 
TA . 66/fi8 a 0. la. 2d, per lb. naked at works. 

Bipheny lamina . ^ , fie. 3d* per lb. d/d. 

Mnnoohlorbenaol . .. £63 per ton. - s 

a-Naphthol y . , , 2s. fid* per lb, d/d. 

P ^uttud . Ij^.rd* per lb* d/d. 

^-Napl,thy .UK d/(J. 


*- Bromides— 
Potassium 
Sodium 

Ammonium . . 
Calcium Lactate 

Chloral Hydrate 
Chloroform ,, 
Creosote Carbonate 
Guaiacol Carbonate! 


He k am i ne .»» •< 

fC^^roptaoapbiterj. 


6s, per lb. Firmer. 

A steady market. Prices aocordtog 
to quantity j 
12a 9d.— 14s. 9d. per lb. 

11a id.— 13a 4d. „ 

10a 2d.— 12a 2d. „ 

10a 9d. — 12a 9d. „ 

Crystal £29, Powder £30 per tom 
Carriage paid any station to 
Great Britain, 

Per lb. 


4 * 9d. — lOd. ) 
.. 9|d.— iod. y 
.. lid.— la ) 


Steady market. 


2a 9d. "per lb. for beet 
make. Market firm. 

"3». 9d. p<sr. lb. 

2s, per lb, for cwt. lota 
6a. 6d. per lb. Little demand, 

13a per lb. for small stocks 
' available. More inquiry, 
available. Slightly weaker. 

3a 9d. — 4a per lb. for foreign 
' »akto* - Firmer. ' ' 

x?-{ 
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Iron. Ammon. Citrate, B-P- la. Hd. — 2i. 8d. per ib., aooordlng Tartar Emetio ‘ ; . la. 4d.'per 1b. : :U; 

to quantity. Thymol .. .. . . 13a. 6d,—~ 14a. 6d. perlb, for good 

Magnesium Carbonate— white crystal from ajo wan seed. 

Light Commercial . . £36 per ton net. Distinctly firmer. 

.. £75 per ton. Im. t)%. PERFUMERY CHEMICALS •. 

Heavy Commercial . . £26 per ton, less 2 {%. Acetophenone .. .* 12s.6d.per lb. 

Heavy Fur© .. ..Is. 6d. — 2a. 3d. per lb., according Aubepine , . .. .. 13s. 6d. ># . 

to quantity. Steady market. Amyl Acetate •••. ■ . 3s. „ 

Menthol — Amyl Butyrate * . . . 7s. 3d. M 

A.B.R. recryst. B. P. 55a. per lb. Amyl Salicylate .. .. 3s. 6d- „ 

Synthetic .. .. 26s. — 35a. per lb., according to Ariethol (M.P. 21/22° C.) 3s. Od. »» 

quantity. English make. Steady Benscyl Acetate from Chlo- 
demand. rine free Benzyl Aloohol 3s. 3d. „ 

Mercurials .. .. Prices reduced. Market quiet. Benzyl Alcohol free from 

Ked oxide .. . . 4s. 9d.— 4a. lod. per lb. Chlorine .. ..8s.6d. „ 

Corrosive sublimate .. 3s 3a. Id. „ Benzaldehyde free from 

White procip. .. ..4a. Id. — 4s. 2d. „ Chlorine * .. • • Ss* 3d. *, 

Calomel .. . , 3s. 6d.— 3s. 6d. „ Benzyl Benzoate.. ..3a. Od. 

Methyl Acetanilide . . 20a. per lb. Cinnamic Aldehyde • 

Methyl Salicylate .. 2s. 9d. — 2a. lid. per lb. for Natural .. . . 18a. 6d. M 

carboys. Slightly easier. Ooumarin .. ... 2 la. >» 

Methyl Sulphonal .. 24a. per lb. Scarce. Citronellol •• .. 19a. »» 

Methylene di-tannin .. 7s. 6d. per lb. in stood demand. Citral . . 10s. „ 

Paraformaldehyde .. 3s. 6d. per lb., without much Ethyl Cmnamate ,. 10s. „ 

inquiry. Ethyl Phthalate . . . . 3s. Od. *» 

Paraldehyde . . . . Is. (kl.- -ls. 8d. per lb. Eugenol . . . . . . 10a. „ Cheaper. 

Phenacetin .. 7s. per lb. Dull. Geraniol (Palmarosa) .. 35s. „ Cheaper. 

Phenazone . . 7s. 9d. per lb. for cwt. lots. Geraniol .. . . »• 10s. — 17s. 6d. per lb. 

Considerable competition. Heliotropine . . . . 8s. Od. per lb. 

Penolphthalein .. .. 7s. 6d. per lb. Iso Eugenol .. .. 15s. Od. ,, 

Potass. Bitartrate — Linalol ex Bo is de Rose. . 20s, „ 

09/100% (Cream of Linalyl Acetate .. . . 20e. „ 

Tartar) . . . . 88s.— 90s. per cwt., less 2*%. Me^yl Anthranilate . . 9s. „ Advanced. 

Firm market. Inquiry good. Methyl Benzoate . . 6s. », 

Potass. Citrate .. . . Is. 8d.— 2s. per lb. Musk Ambrette . . . . 52a. 6d. „ 

Potass. Ferrioyanide .. 3s. per lb. Musk Xylol .. .. 19s. »» 

Potass. Iodide .. .. 16s. 8d.— 17s. 5d. per lb., accord- S! roli ?ruL* , A 4 “ S’ 

ing to quantity. Demand con- Pheay Ethyl Acetate .. 10«. 

tinues. Phenyl Ethyl Aloohol . . 16s. ,, 

Potass. Metabisulphite .. 7 $d. lb., 1 -cwt. kegs included. Rhodinol . . . 02s. 6d. „ Cheaper. 

Potass. Permanganate . . 8|d. — 9d. per lb. for B.P. crystal Safrol .. .. , . Is. lOcL „ 

English make. Terpineol 2s. 9d. „ Advanoed. 

Quinine Sulphate . , 2s, 3d. — 2s. 4d. per oz., in 100 oz. Vanillin .. . . 26s. 6d. per lb. 

2 tins. Steady market. 

Resorcin . . . « ,, 6s. 3d. per lb, ESSENTIAL OILS 

Salol . . ' . . . . 4 b. per lb. Rather dull. Almond Oil, Foreign 

Silver proteinato . . 10s. per lb. S.P.A. , 14s. 64- per lb. 

Sod. Benzoate, B.P. . . 3s. 3d. per lb. In more plentiful Anise Oil . . . . • . Is 1 Id. „ 

supply. Bergdinofc Oil .. .. 14s. 6d. „ 

Sod. Citrate, B.P.C., 1923 U. 9d. — 2s. per lb.* according to Bourbon Geranium Oil .. 29s. 6d. „ 

quantity. Much firmer in com- Camphor Oil . . . . 75s. per cwt. 

mon with other citrates. Cananga Oil, Java . . 9s. 4$d. per lb, 

Sod. Hyposulphite— Cinnamon Oil, Leaf . . 5fd. per oz. 

Photographic .. .. £14— £15 per ton, acoording to Cassia OiL 80/85% .. 9s. *6d. pet lb. 

quantity, d/d. consignee’s sta- Citronella Oil— 
tion in 1-cwt. kegs. Java 85/90 <7 ..4s. lOd. 

Sod. Metabisulphite cryst. 37s. 6d. — 60s. per cwt. nett cash, Ceylon /0 ’ * 3s 7 Ad* " 

according to quantity. Clove Ou!!' !! Sb. Hd. ", Cheaper.. 

Sod. Nitroprusside . . 16s. per lb. Less for quantity. Euoalyptus Oil 70/75%. . 2s. 3d. per lb. f 

Sod. Potass. Tartrate ; ; ' Lavender Oil— 

(Rochelle Salt) . . 76s. Gd.— 81s. 6d. per cwt., accord- French 38/40% Esters 24e. 6d. per lb. 

mg to quantity. Prices reduced. Lem<m Oil . . . . 3s. Id, 

Sod. Salicylate .. .. Powder 2s. 9d.— 2s. lid. per lb., Lemongrass Oil .. 2|d. per oz. 

Crystal at -s. 10d.— 3s. per lb. Orange OiL Sweet .. 12s. 6d. per lb. 

Market weaker. Otto Of Rose Oil- 

Sod* Sulphide— Bulgarian .. .. 34s. per oz. 

Pure recryst lO^is. 2d. per lb., according to Anatolian . . . . 26s. per oz. 

, ... , , i/y . , Palma Rosa Oil . . . . 18s. 6d. per lb. Cheaper. 

Sod. Sulphite, anhydrous £27 10s— £28 10s. per ton, accord- Peppermint Oil— „ 

*>• quantity, 1-cwt. kegs English .. .. 70s. per. lb. 

* u d©d* In largo casks £1 per Wayne County . . 17s. 9d, per lb. Advanced* 

ton less. Jaj$nese; ( . v ... 14s. 6d. per lb, Advanced. 

Sulphonal.. . . 18s. tkL per lb. Petitgridn W , , , . 9fl. 0cL per J^. 
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TRAD? NOTES 

Official train Inteffigettce, 

The Department of Overseas Trade development 
and Internee 35 Old Queen Street, London, 

"g 1 ""*;. ^ foUowin « inQ'uries for 
Bntwb poda. British firms may obtain further 
information by applying to the Department ' 
quoting the specific reference number. 


CHEMISTRY AND INDUSTRY 


m 


“f tall »® rte new offices at H Bedford 
(Telephone : Museum 64; 
Wire: Systemized, West Cent London) 

Import* of Medicines from (treat Britain 

ther Ofa™ 1 has published a notice relating 

«d. £>m^ffi^ n mt0 4 Fr ^ * certafa 

A-r ,^r Bntam - Aooording to the Law of 
._!* April, 1923. medicines nl fnroim. A»»:. i 


( 211 ). . 

(22033 /F , r> 

’ ^ntfed At«gd^ : IUu n ^ ft ti^ U oiJ a — '*. “ .cgmwsrea u 

(The Secretory, Trinity House, Tower Hill, Lwidon - ^Ff 0 * 8 ' 8 ’ P rov *ded the labelling 

SjST/FW Creowte,’ ^ law and wl 

(22087 /r . VV. /C.C. /2) ; Brass, (21955/F.W./E.C./2), 


Trade Information 

^4 Fouuura Pump of extremely interesting design 
has been put on the market by the Central Scientific 
Ohio Street, Chicago, under the name 
°f the Cenco Hmc Pump. 1 " As the result of 
trials earned out by Prof. C. T. Krupp and C. 8 
l “™® r >. of . t h e Laboratory of Fhvsics, University 
of Illinois, it was ^concluded that the Cenco Hyvao 
Pump was quite rapid, reaching a surprisingly 
high vacuum and that it was therefore well suited 
to be used as a force pump to any large throated 
rapid-acting mercury vapour pump. This conclusion 
was reached after the pump had been in almost 
continuous use over a long period. According to 
the makers the pump produces a vacuum of 0-001 
mm. without the use of a preliminary or backing 
pump, and they claim that it constitutes the smaUest, 
most efficient and most economical outfit for obtaining 
a vacuum of 0-001 mm. that has ever been produced! 
Measuring 4$ by 4* by 7} in., on a base 9 by 18 in., 
the pump runs at 240 revolutions per minute, requires 
only 1/12 h.p. to operate it and weighs only 16* lb. 
It is supplied mounted or unmounted, with or without 
an electric motor, the price unmounted being $50, 
whic h includes the provision of a pulley and a supply 
of oil especially selected for high vacuum work, 
it is of interest to call attention to this pump in view 
of the modem demand for efficient vacuum pumps 
that will produce a high vacuum and maintain it 
during long periods of continued use. 

Messrs. Manhve, Alliott and Co., Ltd., have sent 
us copies of two circulars, one of which illustrates 
some of the many varieties of plant supplied by this 
hrm for the chemical industry, e.g., filter presses, 
stearine presses, evaporating plant, oil-refining plant, 
drying machines and centrifugal machines. The 
ot her circular illustrates hydro-extractors and wash- 
ing and ironing machines designed more particularly 
for the laundry trade. Messrs. Manlove, Alliott 
states that these circulars refer to but few of many 
different types of apparatus and the firm’s services 
arc at the disposal oi clients whether for advice or 
* x peri mental work. Copies of the circulars and 
further information can be obtained from Messrs. 
Urn l°ve, Alliott and Co., Ltd., at Bloomsgrove 
Works, Nottingham. 

The Technical Advertising Service, whose work 

US roofmtlv ' ‘'In V . 


phar- 
satisfies the 

\ iaw w uen such impor- 

toWoa takes place from countries which offer simUar 

40 ^ consideration of the 

regulations concerning the importation of medicines 

been decided to allow the 
importation of medicines from Great Britain. 

French Fertiliser Trade In 1923 
The French imports of fertilisers in 1923 were 

^™L m F'? h0B ? h % e8 ’ 66 ’ 773 metr *c tons, bone 
superphosphates 6593 t., basic slag, 41,682 t„ 
mtrote of soda, 268,435 t. (262,358 if from Chile), 
nitrate oflimeand caloium cyanamide, 25,169 t. 
The export included 129,102 t. of mineral super- 
phosphates, and 234,385 t. of basic slag. ^ 


was 


recentty Iw 




PUBLICATIONS RECEIVED 

°Z Sm ^ rjcLLUM Crookes, O.M., F.fl^P Bg 
K E. Fournier d’Alkb, D.So., F.Inst.P. With a 
foreword by Sir Oliver Lodge, F.B.8., D.Sc., LL.D. 
i p. toix+ 412. London: T. Fisher Unv?in, Ltd.. 1924. 
Jtrrice 25s. • 

Thb Chbmisis’ Yt.au Book, 1924. Edited by F. W. Atack 
M.So., assisted by L. Whinyates, A.M.C.T Pp* 
p 14 . 7 : Manchester: Sherratt and Hughes', 1924." 
x ncc aIj, 

Tub Modern Soap and Detergent Industry, including 
Glycerol Manufacture. By Q. Martin, D.So., 
»n* ■ ^ eor y an( f Practice of Soap Making . 

London: Crosby, Lockwood and Son , 
1924. Price 36s. V 

Low Temperature Carbonisation. By 8. N. Wellington 
and W. B. Cooper. P v , ix-f 2.38. London: C. Griffin 
and Co., Ltd., 1924. Price 25s. 

A Text-Book of Inorganic Chemistry, edited by J 
Newton Friend, D.So. Vol. VII. , Part /. Oxygen 
by J. Newton Friend and D. F. Twiss. Pp. xzv+ 
370. London: C. Griffin and Co., Ltd., 1924. Price 
18s. 

Tratto di Chimica Generals, ed Applicata All' 
Inpustria. Vol. I. Chimica Inorganic a. By Dott. 
Ettore Molinari. Part I. 5 th edition, revised and 
enlarged, Pp. scv.+6S0. Milan: Ulrica Hoepli 
1924. Price L. 40. * 

Drainage Investigations at Aberdeen. By Prop. James 
Hendrick, P.Sc. Pp. 11. Reprinted from M The 
Scottish Journal of Agiiculture.” Vol. VII No 1 
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CHEMISTRY A 

PUBLICATI?N« OF TMB iMPERlAL MmEKAL ReSOUBCBS 
Bureau. Mineral Industry of the British Empire 
and Foreign Countries, H.M. Stationery Office , 
1924: ■ 

Coal-Mining Accident Statistics, 1912—1922. Pp. 
76. Price Pyrites, Statistics, 1910—1921. 

Pp. it? +16. Price Is. 

Statistical Information, compiled by Sperling and 
Co. Pp . 33. London : Basildon House , E.C. 2. 

Publications of the Department of thb Interior, 
Bureau of Mines. Washington: Government Print* 
ing Office , 1923 and 1924. 

Analyses of Ohio Coals. Pp. v + 40. Technical 
Paper, 344. Price 5 cents. 

Change Houses in tiib Lake Superior Region. By 
C. E. Kin dale. Pp. iv+$l. Technical Paper , 289. 
Price 16 cents. 

Thirteenth Annual Report hy the Director of the 
Bureau of Mines to the Secretary of the Interior 
for the Fiscal Year ended June 30, 1923. Pp. 21. 
Price 5 cents . 

Iron Ore, Pig Iron and Steel in 1922. By E. F. 
Burchahd and H. W. Davis. Mineral Resources of 
the United States, 1922. Part /. Pp. 341—376 
No. 1:21. 

Production and Briquetting of Carbonised Lignite. 
By E. J. Babcock and W. W. Odell. Bulletin No. 
221. Pp. vi-f-S2. Price 20 cents. 


■. ■fcs#.-’*.; 

6pcmdmg period in. lnt ; In tl» 
were valued at *19,844.861 and exports at *4(1,038,827: ■ 
1”. the * latter: importe, *25,018,276, export^ ' 
( 2 t p * r : Jiine, %8lv 

42fd.)> The figures for ■ import* itfe for. Customs 
j actual value# the figuri# #houM h*: 
multiplied byl*9 approximately. * 1 ~ 

Of tie imports the United Kingdom provided " 
in the first six months of i 923 10416^6, the XJ.S.4. • 
being next in importance with $3,121/ 724. v -^ 
stocks which had accumulated are now becoming 
exhausted and the exchange; though adverse, is 
fairly stable, both helpful factors % the import 
trade. Items of imports in the first six months of 
1923 included “ anilines, ” 4800 tons ; 203,600 gal. 
tmplate, 3,19,000 t, ; malt, 123,000 ty ; olive oil, 
222,000 t.; coal, 292,000 t.;/ fuel oil, 6,40,000 t* ; 
gasoline, 870,000 gal. ; kerosene, 2,536,000 .'Mi'; 
naphtha, 2.133,000 gal. 

The principal exports were frozen meat, and the 
other products of the cattle rearing industry, stieh 
a 9 ; hideSi wool, etc. There are no manufacturing 
industries in the country, even for. supplying the 
home market, though some minor ones might be 
established if the tarifis^at present in force could 
be modified to help the importation of raw materials 
and machinery. 


Recovery of Gasoline from Uncondensed Still 
Vapors. By D. B. Dow. Technical Paper, 810. 
Pp. u-f53. Price 15 cents. 

Uses of Water in the Oil-Shale Industry, Vm h 
Particular Reference to Engineering Require- 
ments. By J. J. Jakosky. With a chapter on The 
Sanitation of Oil-Shale Camps by A. L. Murray . 
Technical Paper, 3SW. Pp. vi+67. Price 10 cents. ' 

Self-contained Mine Rescue Ox ygkn Breathing 
Apparatus. A Handbook for Miners. By I) J 
Pabxkb, G. 8. McCaa, and E. H. Denny. W 
xtv. 13!). Price 20 cents. 


Report on the Financial and Economic Con. 
DITIONS IN UrdOOAV, DATED SEPTEMBER, 1923. 
By A. E. Cleuoh, H.M. Vice-Consul, Monte- 
video. Department of Overseas Trade. Pp. 30 
_ H M Stationery Office, 1924. Price 1a. 

. R unfortunately not possible to record any 
improvement in the position of Uruguay since 1922 
( cf.Che.rn. and lnd., 1923, 1118). The bad financial 
condition of the country must be improved by the 
raising of loans, increase in taxation, and develop, 
mrnit of industries. The last-named object is 
difficult of realisation owing to Uruguay’s lack of 
fuel and raw materials such as iron, The country 
is vitally dependent on the demand for meat in 
European markets and ttfa shows signs of improving. 
Trade returns and CuMjBfe receipts show a gradual 
but consistent lncre^jj ^B ihere is no question of a 
boom in prospqetjr? feu t oven with depressed 
e xch anges ..jjroders will be dealing with 
«t*We conditions. jSBj i. first si? months of 1923 


THE INSTITUTION OF STRUCTURAL 
ENGINEERS 

The Institution of Structural Engineers is arranging 
to hold an Internationa! Cement Congress at the 
International Building Exhibition, Olympia, London, 
on Tuesday and Wednesday, April 22 and 23, 1924. 

It is proposed that the following and probably 
other subjects shall be discussed during the course 
of the Congress : — 

1 . Ciment fondu in practice. 

2. Surface dust on concrete floors in factories. 

3. Cement in sea water. 

4. Cement in concrete roads. 

5. Preparations to withstand oil. 

. J’P 1 ® influence of size and shape in compression 

test blocks. 

7. Microscopy of cement. * 

8. Porosity of concrete blocks. 

^ 9. The use of sea water in mixing cement. 

The papers in these subjects will be grouped and 
printed in advance so that when the Congress meets 
a group of papers may be taken as read and dis- 
cussed without waste of time. 

k 011 *® °* meeting of the Congress will be 
11 to 1 and 3 to 5 on each day. 

-1 The Council of the Institution believes that this 
Congress will do much towards the solution of 
problems which confront chemists, engineers, manu- 
facturers and others connected with the cement 
•industry, .-u- 

The Council of the' Sooiety of Chemical Industry 
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EDITORIAL 


T HE short article in this week’s issue on “Steam 
Generation at the Critical Temperature,” re- 
called to us our student days. It seems a very 
long time ago since we struggled with Carnot’s cycle and 
the formulae of Gibbs and Helmholtz, and we confess 
that we have forgotten what little we then knew of 
thermodynamics and have no inclination to return 
to it. But wo should enjoy sometime reading again 
the tracts of Andrews on tho continuity of the 
gaseous and liquid states. Who Andrews was and 
what he looked like, wo never knew ; whether he 
was addicted to verse or worse ; but we have a 
vague recollection of his researches and will rofresh 
this. Did he not deal with mixed gases— or was it, 
Caillctet ? and find that carbonic acid could be 
liquefied at a higher temperature if mixed with air 
than if pure ? Has anyone repeated these experi- 
ments ? is there an easy explanation of the facts and 
ure the matters of any practical value ? Perhaps ' 
some reader can enlighten us on some of these points 
connected with critical temperatures. It is not 
surprising that one retains a curiosity about some 
j >arts of a science and some parts only. If tho science 
is your business or avocation you are spurred by the 
thoughts of home and the tax-collector to know 
your subject. But the amateur must choose some- 
what daintily, perusing only those topics which 
appeal to him and the books whence he may learn 
and clearly discern such truths as attract his in- 
quisitive turn, Voltaire, whose advice to a journalist 
constitutes our only text-book in that art, said, 
Lcs livres sont la peinture de la vie humaine, il 
on faut de solides, et on en doit permettre d’agroables.” 
Somebody else, of like nature to our own, after 
speaking of the value of Greek as a school subject, 
said that a wise man oh leaving school will throw 
away his Euclid but keep his Theocritus. We all 
make a selection for ourselves, usually preferring 
that which is the most interesting or tho least fatigu- 
ing, even Jinny : Some parts of the Bible by heart 
sho recited, ana much in historical chapters delighted, 
but in points about faith she* was something short- 
sighted. ; 

* * * ■ 

The Cantor Lectures now being delivered by Mk 
h. V, Evana^ut.: the. Rbyol goqjtety of Arts aje of:; 


interest and importance, and Mr. Evans is intro- 
ducing some novel features such as kinematograph 
films to show the changes which occur in some of 
the molecules, with which the gas manufacturer is 
dealing. The scientific examination of the distillation 
of coal at various temperatures and under various 
conditions has received much attention during the 
last twenty years, and Mr. Evans’ own contribution 
to this subject is by no means inconsiderable. The 
products of coal distillation have received an amount 
of attention incrediblo except to those who have 
followed the subject closely and since the discovery 
of naphthalene and benzene a hundred years ago 
the gas manufacturers have made great advances 
in the output of intermediates. It is from ono of 
these, H-acid, that the cure for sleeping sickness, 
Bayer 205, is derived, as we announced in last week’s 
issue. But though the literature on coal products 
is extensive the actual knowledge we possess of the 
structure and properties of coal is comparatively 
scanty. This fossilised sunshine is steadily yielding 
to research and the fuel problem is at laftt being 
approached by men of insight and practical experi- 
ence. When, as sometimes happens, we have 
occasion to light or re-light a fire m what is called 
a domestic hearth we wish someone, Mr. Evans for 
instance, w'ould explain to us exactly what happens. 
The flame of the paper, sufficing to light the wood, 
the exact process of the burning of the wood and 
then the way in which a piece of coal begins to 
ignite ; all these present problems which we should 
like to explain to a younger generation whose 
curiosity is insatiable, but we are ourselves not 
sure of the facts and they seem not readily accessible 
in Evenings at Home or the Boys’ Own Paper ; 
consequently, we shirk the subject. Some of our 
chemical friends have shown us that a lump of 
sugar oannot be ignited by a match unless the 
lump be “activated,” if that is the right word, by 
the addition of some cigarette or other ash to a 
comer of the lump. At present this is merely a 
parlour trick, perhaps Mr. Evans oan include this 
problem in his third Cantor Lecture. By the way, 
wo owe him arid our readers our apology for omitting 
in our previous issue a notioe of his seoond lecture. 
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REPORTS OF THE PROGRESS OF wood pulp, and paper will be found to contain inany 
APPLIED CHEMISTRY interesting pointy. Mr. Fort, who writes on Bleach- 

The advent of the Annual Rej>orts of the Progress Dyeing, Printing and Finishing, complains that 

of Applied Chemistry is always awaited with a certain ^ a d trade has hindered the development of inven- 
eagerness, even if one wishes only to see how far tions and improvements, but he nevertheless finds 
the review of the development of one’s own particular that there is plenty of attractive work to draw atten- 
subject coincides with one’s own views, or to glean tion to, of particular importance being the develop- 
ideas from the trend of other departments of applied ment of the dyeing of cellulose acetate silk, 
chemistry. Whatever may be the reasons — and & 1 Acids, Alkalis, Salts, etc., Mr, H. J. Bailey 
there are many — for procuring the Reports, these arc discusses the recovery in the heavy chemical industry, 
now indispensable, and the Society of Chemical a ^d its set-back owing to the trade depression. He 
Industry has done well in offering advantageous gives a clear description of the Quinan and Schmiedel 
terms to those who, having one, wish for all, though processes of sulphuric acid manufactures, and reviews 
they will be too late to procure the first volume, the increasing use of electrolytic methods for pro- 
Volume VIII, which will be issued in a few days, ducing soda and its consequence, the growing output 

is again edited by Mr. T. F. Burton, B.Sc., editor of of synthetic hydrochloric acid. The subjects treated 
the Transactions and Abstracts. Plant and machinery in this section include, inter alia, hafnium (celtium), 
are this year treated by Mr. J. H. West, who records nitrogen fixation, ammonium compounds, various 
the important events of the foundation of the Institu- acids and salts. Mr. E. A. Coad- Pryor in the section 
tion of Chemical Engineers and that of the Ramsay on Glass, remarks on the improvement in the quality 
Memorial Chair of Chemical Engineering, and of scientific glasswaro and glass containers, an im- 
describes Dr. Hele-Shaw’s “stream-line filter,” and provement due to the growing recognition of the 
other developments in the domains of fine grinding, value of technical control, and indicates the increasing 
“ heat pumps,” heat transference, leaching and other importance that is being attached to the physical 
chemical -engineering subjects. In the review of side of the subject. As in former years, this section 
Fuel, Mr. E. C. Evans discusses the scientific, econo- shows the valuable work done by the Society of Glass 
mic and social aspect** of the fuel problem. Peat, Technology. Dr. G.N. White observes that the meagre 
lignite, oil shales and liquid fuel provide material results in the Ceramic Industries is due to the com- 
for some interesting discussion, especial mention plexity of the materials used and the type of work in- 
being made of hydrogenation, as in the Bergius volved. As usual a good deal of work on clays has 
process. Coal receives full attention under the heads been done, particularly in relation to colloidal pheno- 
of analysis, constitution and low- temperature car- mena and hydrogen-ion concentration, and attention 
bonisation, and coke is discussed from a variety of is called to various improvements in kilns, and work 
standpoints, particular attention being paid to on the crazing of glazes on semi-porcelain. Much 
“ combustibility.” Messrs. F. M. Potter and D. Ivor recent work on refractories is noticed and, under 
James contribute a lengthy account of progress in the building materials, the decay of building stone and 
Gas Industry, and refer to an unusually large number the setting of cement are dealt with. Important work 
of papers embodying the results of careful work * by Japanese investigators in this and the preceding 
directed towards obtaining a maximum of efficiency section is noteworthy. 

and a reduction of operating costs. Naturally, Prof. C. 0. Bannister contributes the section on 
carbonisation is to the fore, but the accounts of Iron and Steel, which treats of the manufacture of 
benzol recovery, corrosion, the yield of ammonia, iron and steel, foundry practice, the properties of 
tar and its products will be found of much interest, iron and steel, and metallography, concluding with 
Recent work on the origin of petroleum, the analysis, a full discussion of the important problem of corro- 
distillation and other treatments of crude oils, is sion. Non-Ferrous Metals are again dealt with by 
described by Dr. S. J. M. Auld in the section on Prof. C. A. Edwards and Mr. H. I. Coe, who cover 
Mineral Oils, which also includes chapters on motor recent advances in metallurgy, metallography, in- 
fuels, lubricants, and lubrication, wax, natural gas, eluding accounts of the mass of work on aluminium 
asphalt and shale. alloys. The section on the Electrochemical and 

An interesting review of the dyestuff industry is Electrometallurgical Industries, by Dr. J. N. Pring, 
given by Mr. J. Baddiley in “ Colouring Matters and contains a full account of progress in the construction 
Dyes,” in which he points out that the quality and of electric furnaces, and in their use, such as for the 
range of British-made dyes is now satisfactory but manufacture of calcium carbide, electric steel, ferro- 
tliat the industry still needs nursing. This section alloys and non-ferrous alloys. 

will be read most closely owing to recent events, Under Oils, Fats and Waxes, Mr. R. G. Pclly 
but apart from the economic side, nunierous points outlines the state of the trade in and technology of 
of a scientific and technical nature aaKleserving of these products, and discusses drying oils, marine 
close attention. Much steady k recorded animal fats, solid fats, hardened oik, soap, fatty 

by Dr. C. Doree, who deals wirt^'mres, Textiles, acids, and waxes. Dr. R. S. Morrell comments 
Cellulose and Paper, Interesting ‘yWork on the upon the steady increase of literature relating to 
chemistry and structure of cotton is reviewed, and Paints, Pigments, Varnishes and Resins, and provides 
wool and flax receive attention, as well as other fibres, a very full discussion of that relating to drying oils, 
natural and artificial. The discussion of recent resins, both natural and synthetic, and varnishes, 
work on the constitution of cellulose is particularly Under pigments and paints, points such as the 
full, and the chapters on cellulose compounds, lignin, preparation of chrome pigments, the use of lead in 
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paint, plastic flow and other subjects receive atten- 
tion. Mr. B. D, W. Luff contributes some interesting 
material in the section on India-rubber, special 
reference being made to the growing use of rubber 
latex. Problems of the chemical and physical 
properties and constitution of rubber are reviewed, 
other subjects iff this section being vulcanisation, 
compounding ingredients, accelerators, ageing, test- 
ing and analysis. The contribution on Leather and 
Glue is due to Mr. B. Woodroffe, who deals with 
curing and salting, liming, bating, tanning and 
analysis, the “ most interesting work during the year ” 
having been done in connexion with the last-named 
subject. There is also a short account of work on 
glue and gelatin. 

Mr. H. J. Page opens his account of “ Soils and 
Fertilisers ” by considering the nitrogenous fertiliser 
industry, showing the increasing use of synthetic pro- 
ducts, and mentioning the newer ones. After discuss- 
ing the relative efficiency of various nitiogenous fer- 
tilisers, space is devoted to phosphatic and potassic 
fertilisers, and to various materials for soil treatment. 
The report on “ Soil ” is confined mainly to work on 
methods of examination. “ Sugars, Starches and 
Gums ” are reported on by Mr. R. F. Lyle under the 
heads of the cane-sugar industry, the beet-sugar 
industry and the analysis of sugar products. Mr. 
Lylo finds there is not much of particular interest to 
report in regard to starches and gums, though refer- 
ence is made to Prof. Ling’s work on the determina- 
tion of starch. 

Mr. H. Lloyd Hind, in his account of the Fermenta- 
tion Industries, notices the centenary of Pasteur, 
and shows how the conception of hydrogen ions is 
linking up isolated facts in fermentation and pro- 
viding explanations for processes that were formerly 
empirical. Starch is dealt with at length in this 
report, as are enzymes, yeast and fermentation and 
cellulose fermentation, and an interesting descrip- 
tion of the rosearch scheme of the Institute of Browing 
is given. In the report on Foods, Br. Monier- 
Williams records advances in our knowledge of 
vitamins, milk and dairy products, fruit juices, and 
discusses the use of food preservatives, and food 
poisoning, and in Sanitation and Water Purification, 
Mr. J. H. Johnston chiefly reviews work on the 
theory of purification, the disposal of sewage, water 
supply, and disinfectants. Br. H. King has much of 
interest to record in his reports on Fine Chemicals, 
Medicinal Substances and Essential Oils, e.g., work 
on the pituitary hormones, on insulin, synthetic 
thymol, anaesthetics and hypnotics, organo-arsenic 
and antimony compounds. Bayer 205 and other 
antiseptics. Dr. John Weir contributes the section 
on Explosives, and remarks that there was no out- 
standing advance in the manufacture or application 
of explosives during the past year, although interest- 
ing activities were shown in certain directions. 

In the course of a short notice, it is impossible 
to treat such a large subject in any way adequately, 
l'iit it is hoped that enough has been said to show the 
"'■do scope and interest of tho Reports of the Progress 
of Applied Chemistry, and to indicate their value to 
jdl who are in any way connected with or interested 
>o chemistry and v chemical industry. 


INDUSTRY 

SCIENCE AND SCIENTISTS UNDER 
NAPOLEON L 

By A. R- PEARSON, MiSc., LL.B. 

Fauvelet de Bourrienne, who was Bonaparte’s 
private secretary from 1797 to 1802, referring to the 
fact that the class of sciences had been given prece- 
dence over that of literature in the Inslitut National , 
says in h : s Memoirs ; “ Considering the state of 
literature and science at that period, the First Consul 
did not make a wrong estimate of their importance. 

. . . Although the literature of France could 

boast many men of great talent, . . . yet they 

could not be compared with Lagrange, Laplace, 
Monge, Fourcroy, Berthollet and Cuvier, whose work 
has so prodigiously extended the bounds of human 
knowledge.” France, during the Napoleonic period, 
was indeed extremely rich in men whose names are 
writ large in the history of science ; Vauquelin, 
Proust, Guyton de Morveau, Gay-Lussac, Coulomb, 
Hatty, Biot, Arago, Lamarck, de Candolle may be 
added to Bourrienne’s list. The state of literary 
depression, which prevailed throughout the Consulate 
and Empire, was partly due to the attitude of 
Napoleon himself. His practical mind was naturally 
attracted by science ; but literature had not much 
appeal to him, and in his later years he disliked ‘.and 
distrusted literary men. They were theorists, phrase- 
mongers. “ These people,” he said, “ are good for 
nothing under any government. I give them rewards 
because it is my duty as Chief of State ; they occupy 
and amuse idle minds. But I will make Lagrange 
a senator ; there is a brain.” 

The period of the French Revolution was a time 
of revolution also in physical science. Speculation 
and the construction of “ systems ” were giving 

lace to quantitative experiment with, balance, 

urette and calorimeter. The overthrow of the 
phlogiston hypothesis by the work of Lavoisier, 
Laplace’s investigations in celestial mechanics, and 
the discovery of galvanism, had not only Stimulated 
the enthusiasm of the initiated, but had aroused a 
more general interest in science. This revivification 
or renascence was nowhere more evident than in 
France. The tragic fate of Lavoisier and Bailly 
during the Terror was quite unconnected with their 
status as scientific men. It was part of the result 
of a transient outburst of political fanaticism, and. 
must not be construed as representing a general 
hostility towards science. The famous dictum of a 
member of the revolutionary tribunal, that the 
Republic had no need of savants, was meant rather 
to silence a petitioner than to lay down a principle 
of Republican government. The Jacobins made 
much use of the services of scientific men in the 
national defence ; and some of the latter, who would 
have been condemned on political grounds, were 
saved on account of their possible utility to the State. 
It was on this plea that Guyton de Morveau saved 
the great mathematician Lagrange from being exiled 
on account of his foreign birth. 

In the sccifti reaction after the fall of Robespierre, 
it was fashionable to take an enlightened interest 
in science and literature. Thus Bonaparte writes 
from Paris to his brother Joseph in July, 1795: 
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“ Luxury, pleasure, and the arts are reviving here in 
a wonderful manner. . . . Libraries are formed, 

and we have lectures on history, chemistry, botany, 
astronomy. . . In the same year, the Conven- 
tion founded the Ecole Polytechnique, as a school of 
pure and applied science, to rank beside the colleges 
hitherto exclusively devoted to law, literature and 
medicine. (The last of these three subjects was 
rather an art than a science in those days.) 

The old Academic franqaise and the Acadhnie des 
Sciences having gone the way of other royal institu- 
tions in 1793, the Convention created in 1795 a 
National Institute, composed of men distinguished 
in various branches of learning. The Institute was 
originally divided into three classes, devoted respec- 
tively to science mathematical and physical, to 
scienco moral and political, and to literature and the 
fine arts. It was reorganised in 1803 under the 
. First Consul’s direction in four classes, namely : — 

(1) Physical and mathematical science. 

(2) French language and literature. 

' (3) Ancient literature. 

(4) Fine arts. 

It was characteristic of Bonaparte to suppress the 
class of moral and political science. He would not 
encourage discussion, criticism and possible ridicule 
oi) Ips government by the ideologues whom he so 
despised. 

Bonaparte had himself been elected a member 
of the Institute in the classes of science and arts at 
the end of 1797, and he acknowledged his election 
in the following letter, which displays a clear percep- 
tion of the value of research and the contribution 
which science can make to national prosperity : — 

“ Citizen President, — I am honoured by the 
suffrage of the distinguished men who compose the 
Institute. I feel that before being their equal I 
shall long be their pupil. If I can convey in any 
more expressive manner my esteem for you, I shall 
be ^lad to do so. 

True conquests, the only ones which leave no 
regrets, are those which are gained over ignorance. 
The most honourable, as well as the most useful, 
occupation for nations, is to assist in extending 
human knowledge. The true strength of the French 
Republic should henceforth consist in not allowing 
a single new idea to exist without adopting it as part 
of its own property. Bon ap arte. ” 

Acting on these opinions, he included in the 
Egyptian expedition of 1798 a band of scientific 
men — chemists, physicists, biologists — who were to 
assist in developing the resources of the country. 
The idea of adding a corps of savants to a military 
expedition was a novel one, and the party was an 
object of some suspicion to the rank and file during 
the hot and thirsty march up the Nile to Cairo. The 
men, having noticed that all vestiges of r 
were carefully examined, vented their dii 
1 invectives against the savants ; who, the^ 
started the idea of the expedition in orders 
out antiquarian researches. And when, ^ 
alarm, they were ordered to open the square! 
the learned party, mounted on asses, wr 
instruments and baggage, safe footing jwb 
used to receive it ^sdtSTimlitary jests : ^ 


Stand baok, here come the savants $rid ; the 
demi* savants ! ” i 

One of the General’s fifst acts after subduing the- 
country was to form an Institute of Science and Arts 
at Cairo, modelled on that of Paris. It consisted of 
the savants, staff-officers and others interested in 
learning. The mathematician Moifge was president, 
Bonaparte was vice-president, and the secretary was 
Fourier, afterwards famous for his work on the 
mathematical theory of heat-conduction. The papers 
read before the Institute show a great diversity of 
topics. Thus we find contributions by Berthollet 
on the occurrence of salammoniac and on the produc- 
tion of indigo in Egypt ; Fourier describes^ 4 a general 
method of extracting the roots of equations ’ ; and 
one of the staff -officers gives an account of a bust of 
Isis found near the Nile. 

Bonaparte’s intention was to plant a permanent 
colony in Egypt, and with this end in view he proposed , 
a number of important practical matters for considera- 
tion by the Institute. Scarcity of fuel is a perennial 
problem in that country, and it is not surprising to 
find, among the first of these questions : What means 
are there of economising fuel in the army ovens ? 
Water supply naturally claimed attention ; the 
relative advantages of windmills and water-mills 
were discussed, and Berthollet and his assistants 
carried out complete analyses of the dissolved solids 
of the Nile water. The resources of the country 
for manufacturing gunpowder, and the possibility 
of finding a substitute for hops, in beer, were other 
problems doalt with. 

Of all his scientific advisers at this time, Bonaparte 
seems to have placed most confidence in Berthollet. 
Their connexion had begun in 1796, when Berthollet 
and Monge were sent to follow the victorious general 
in Italy, and to select the works of art which were 
to be sent from the captured towns to Paris. Berthol- 
let was one of the small party which accompanied the 
General’s sudden return from Egypt in 1799, 

During the Revolutionary wars against the First 
Coalition, Berthollet had been employed by the 
Committee of Public Safety to superintend the 
manufacture of nitre, and this work seems to have 
given rise to his first ideas on chemical statics and 
affinity. He observed that the earthy matter from 
which the nitre was extracted always retained a 
portion of it, in spite of the fact that the aqueous 
solution was far from saturated ; and he attributed 
this to an equilibrium between the “ affinity ” of the 
nitre for the earthy matter and its tendency to pass 
into solution. The phenomenon is now called ad- 
sorption, and it is well known that the proportion of 
a substance adsorbed can vary continuously. Hence 
doubts arose in Berthollet’s mind as to the validity 
of the Law of Constant Proportions* These ideas 
were further developed during his stay in Egypt by 
an investigation of the natron lakes in the desert 
south-west of the Delta. The action oi brine on the 
calcareous’ rock has caused deposits of carbonate of 
>da, and these deposits were the subject of Berthollet V 
tefcvpaper on chemical affinity and mass action, 
read before the Cairo Institute. The complete 
theory was published in the famous Essiti (te Stotiqve 
chimiqmm 1803. 






245 


™ w fi^quent ejtjperimemttM 

demonstratioiw before the Institute in his kboratory, 
wWeh was installed in the palace of one of the Beys. 
The Mamelukes hiu| a great respect for prophets sad 
magicians, and Bonaparte, with, his usual readiness 
to draw advantage from circumstances, determined 
to oppose Sorcerer to soberer. He therefore invited 
the principal sheiks to one of these demonstrations, 
expecting to enjoy their astonishment and to impress 
them with awe of the French conquerors. ft But ” 
says Bourriefme, all the wonders of the transfor- 
mations of liquids, electrical commotions, and 
galvanism occasioned in them no surprise. They 
watched om clever chemist with imperturbable 
c 1 aIra - 1 Andwhen the demonstration was concluded, 
the Sheik, El Bekrf informed the interpreter that 

it was very fine; " but ask him/’ he said, “ if he can 
make me be in Morocco' and here at tho same time ” 
Borthollet shrugged his shoulders. “ Then in that 
caso,” answered the Sheik, “ he is but half a magician.’-’ 
The standard of professional competence for magicians 
has always been high in Egypt ; he needs both courage 
and Bkul who will claim succession to Moses and 
Hermes Trismegistos, or maintain the traditions of 
Memphis and Alexandria. / 

Berthollet’s services ultimately gained him the 
(Toss of the Legion of Honour, and he became a 
Senator and Count under the Empire. 

Bonaparte became First Consul towards the end of 
1799, and in organising his administration he chose 
Laplace as Minister of the Interior. Laplace’s studies 
in mathematical astronomy, his nebular hypothesis, 
his theory of capillarity and his proof that sound- 
waves are propagated under adiabatic conditions, 
form a sufficiently imposing monument in the temple 
of science : but as a minister he was a failure. Bourri- 
enno says of him,; “ As to Laplace, Bonaparte always 
held a highS^mion of his talents. His appointment 
to the IVyjjjPcry of the Interior was a compliment paid 
to scienCeTbut it was not long before the First Consul 
repented of his choice. Laplace, so well adapted lor 
science, displayed the most inconceivable mediocrity 
in administration ; as if his mind, constructed to 
grasp the system ot the universe and to in" crpret the 
laws of Newton and Kepler, could not descend to the 
level of matters of detail nor apply itself to the duties 
of the department with which he was entrusted.” 
Laplace was indeed wasted in the ephemeral details 
of administration. Of his ministerial colleagues, 
Carnot set a high example of integrity in public life ; 
ialleyrand has left us a few epigrams and a reputation 
•or political agility ; while Cambac4r£s was famed for 
the excellence of his dinners. But what permanent 
(nuts have their labours given to posterity ? Tenues 
recesserunt consumti in ventos. Laplace has rendered 
humanity a more enduring service, and can say, with 
Horace, MohumerUum feci aere perennius. 

Laplace was superseded after a ministry of six 
^eks, and nominated to the Senate, He and the First 
unsul, each the most eminent living man in his mitier , 
iad a cordial regard for each other. The statesman 
iave the scientist the Cross of Honour, and the scientist 
i« d icated his Mtcaniguc create to the statesman. 

^ After a short period under Lucien Bonaparte, the 

-offered to £< 


'.'/Jt-V - . - ■ . . • i v - ... - -v .. , - - . 

o£wo^ nce ’ Antome Chaptal, 4 

industrial chemist. 
^. s , nam f 18 st»U to be found in chemfokl 
textbooks, it is not associated with any fundamental 

"vSSZT? A UCh r M those of <™temporari* • 
Berthollet Gay-Lu^sao and Vauquelin The value 

> of his work lay m his applications of chemistry to 
agriculture and manufactures. /Iready in 1781 
when professor of chemistry at the College of Mont-’ 
polher, he had started a factory whore he made 
mineral acids, alum, sal-ammoniac, white lead 
copperas and other chemical products. He devised 
improved processes for the extraction and application 
of the dye in madder root, and was the author of 
fje™ ^'? rks . on applied chemistry (Teinture du coion 
1807 ; Cliimie appUquie aux arts, 1807 ; L’ Industrie 
franoatae, 1816). During the Terror, on the repeated 
invitation of the Committee of Public Safety, seconded 
by the entreaties of his friend, Berthollet, Chaptal 
devoted himself to organising the great powder fac- 
tory at Grenelle. Ihia circumstance saved him 
; from sharing the fate of Lavoisier, for he had been 
imprisoned once as a leader of the southern Girondists 
and would certainly have been brought before 
Pouquier-Tinville as a political “ suspect ” had not 
his services been necessary to the Jacobins. 

Chaptal became a member of the Institute in 1799 
and was called to the Council of State in the following 
year ; Here he came in contact with tho First Consul 
and in November, 1800, succeeded Lucien as Minister 
of the Interior. He was an active and successful 
administrator. It was he who was charged with the 
reorganisation of the Institute in 1803, and with the 
formation of the Society for the Encouragement of 
National Industry. Many useful reforms and pro. 
jects in education, public works, and the improvement 
ot agriculture and manufactures were carried out 
under his ministry. 

As Napoleon developed his system, he no longer 
wanted men of independent mind. He wished 
everything to be under his own immediate cognis- 
ance. As Chaptal puts it* : “ He needed valets, 
not counsellors. His ministers were merely head 
clerks. ’ Chaptal was by no means this kind of 
man, and m August, 1804, two months after Napoleon 
became Emperor, he tendered his resignation, 
alleging the desire to resume his scientific work. 
Napoleon accepted the resignation, but nominated 
him to the Senate, where his scientific knowledge 
and expenence continued to be of great use. M6nevaL 
the Emperor’s Secretaire de PortefeuiUe , says in hk 
Memoirs : I have heard Napoleon complain that 

this minister did not seek opportunities to talk to 
mm . . . and did not inform him often enou gh of 
the business of his. department. Perhaps the ' 
Emperor was yielding to certain prejudices inspired 
by the recollection of his unsuccessful experiment 
in entrustmg the same ministry to Laplace ‘ 

* M/fo* tor savante 

be distracted from their studies, and that they 
to devote themselves entirely to the 
multifarious details of administration, . . . How- 
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ever, this was not so in the case of M. Chaptal, who 
was a practical savant. For the rest, he continued 
to be treated with great regard by Napoleon, who 
constantly gave this distinguished scientist the 
proofs of appreciation of his talents.” 

Chaptal rejoined the Emperor during the Hundred 
Days, being made director-general of agriculture, 
commerce and industry. His declining years were 
spent in agricultural pursuits at Chanteloup, where 
he enjoyed the society of his friends Laplace, 
Berthollet and Monge. 

After Trafalgar, it became of the first importance 
to mako France as nearly as possible independent 
of overseas products. A Council of Commerce and 
Manufactures, of which Chaptal was a member, 
was formed to advise on this problem. Strenuous 
efforts were made to find substitutes for indigo, 
cotton, cane-sugar, coffee, quinine and the like, and 
large rewards were offered to inventors. Chevreul, 
then assistant to Vauquelin at the Museum of 
Natural History, carried out one of the earliest 
researches of his long career on the colouring- matter 
of the woad plant (I satis linctoria), with a view to 
restoring it to the position in the dyeing industry 
from which Indian indigo had ousted it. 

Coffee, so extensively used in France, was very 
difficult to replace. Tisanes of various herbs were 
an alternative rather than a substitute. The annual 
report of the Institute in 1814 mentions that an 
infusion of the roasted seeds of the yellow flag (Iris 
pseudacorus) is recommended, and is said to possess 
febrifuge properties which make it a possible sub- 
stitute for quinine. Other roasted seeds and roots 
had been tried, but the report finally admits that 
” the drinks so obtained resemble coffee only in 
their dark colour and bitter taste.” 

The scarcity of sugar yas the most keenly felt 
of all privations, Proust, the famous defender of 
the Law of Constant Proportions against the attacks 
of Berthollet, had discovered grape-sugar while 
working in Madrid in 1799. As the overseas markets 
for wines w r erc cut off, an alternative use for the 
grapes was welcome ; and a member of the Institute 
named Parmcntier published in 1811 directions 
for purifying grape- juice and preparing a sweet 
syrup from it. Proust received tno Cross of Honour 
and a considerable sum of money from the Emperor. 
The reward was clearly well deserved, but public 
opinion at that time was unaccustomed to seeing 
honours conferred for any but military and political 
services, and tho learned pharmacist seems to have 
incurred some ridicule in the press : 

“ Pour avoir compose 

De sirop de raisin trois ou quatre topettes, 

Mon vieil apothicaire est mis dans les gazettes ! ” 

The existence of sugar in beetroot had long been 
known, and the first beet-sugar factory had jfcge^v; 
started in Silesia under the patronage of thhjKdia^ 
of Prussia in 1799. The Institute therefore app^n 
a committee to inquire into the production oOu|j|r 
from beet and other vegetables. This committST, 
which included Chaptal, Fourcroy, Guvton de 
Morveau and Vauquelin, published in 1811 4 r Instruc- 
tions pour extraire le sucre de betterave.” Tho 
first successful French manufacturer was Baron 


Delossert, one of the leading industrialists of th< 
day, and a member of the Council of Commerce 
On hearing of the sucoess of Delessert’s process 
the Emperor at once rode off with Chaptal to th< 
factory at Passy. Having examined everything, 
he took off his own Cross ol Honour and fastened it 
on Delessert’s breast, Under the drastic protection 
of the Continental System the industry grew apace ; 
but at the Restoration, the market being suddenly 
flooded with the West Indian product, many factories 
were closed. 

Napoleon recalled with pride at St. Helena that 
he had established a system of technical education 
to supply the needs of industry. From his technical 
colleges, he said, “ hundreds of able chemists went 
to the different manufactories. In each of them 
I caused a person well-skilled in chemistry to reside. 
In consequence, everything proceeded upon certain 
and established principles, and they had a reason 
to give for every part of their operations, instead 
of the old vague and uncertain mode.”f The 
provision of teachers for the technical colleges was 
the function of the Imperial University, which was 
created in 1806, and placed under the control of a 
council of eminent savants. These educational 
measures were drawn up and piloted through the 
Corps Legislatif by the Comte de Fourcroy, director 
of public education under the Ministry of the Interior. 
Fourcroy, like Chaptal, was not only a chemist 
but an efficient minister. Indeed, his work in 
organising the educational system, successively 
under the Convention, the Consulate and the Empire, 
is a better title to fame than his chemical work ; 
for, although he turned out a great bulk of research, 
chiefly in collaboration with his pupil and friend 
Vauquelin, much of it was superficial and hasty. 
He was an excellent teacher, however, and his 
lectures on chemistry at the Jardin des Plantes 
drew large audiences. jk 

Professor Volta, of the University oiTavia, in- 
vented his electric pile in the year 1800, and the 
First Consul invited him to come to Paris and 
demonstrate some experiments before a committee 
of the Institute. In spite of his load of adminis- 
trative work and the peace negotiations with 
England, Napoleon insisted on being present at the 
session when Biot presented the committee’s report, 
and on his proposal a gold medal and a sum of 
money were awarded to tho inventor. So struck 
was he with the importance of Volta’s work, that 
he created an annual prize of 3000fr. for the en- 
couragement 'pi studies in the science of electricity 
and galvanism. This prize was qwarded to Davy in 
1808 for his work on electrolysis of solutions, and was 
divided in 1809 between Gay-Lussac and Thinard. 

Napoleon was similarly interested by Chladni’s 
observation that sand spread on a metal plate 
forms regular figures when the plate is set in vibration. 
After seeing the experiment he desired the Institute 
to offer a prize, open to all the scientists of Europe, 
for a mathematical theory of the phenomenon. 
There appears to be no record that this prize was 
ever awarded. 

+ Napoleon in Exile. A Voice from St Helena. B. E. 
O’Meara, 1822. 
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In thfci year 1802 the Institute , was charged to 
present to the Council of State a report on the pro- 
gress and condition of science, literature and art 
since 1789. Owing to the war, the report was not 
presented to the Emperor until 1808. The deputa- 
tion of the class of science was admitted first into 
the Imperial presence, and after an introductory 
speech by the president Bougainville, the secretaries 
Delambre and Cuvier read the reports of their 
respective sections. These reports give a striking 
picture of the foundations of modem science in the 
making. - 

Delambre, for the mathematical section, dealt 
with the measurement of the arc of longitude on 
which the metric system is based. He was himself 
responsible for the northern half, from Dunkirk to 
Rodez, and his colleague Mechain for the rest as far ' 
as Montjouy, near Barcelona ; a further extension to 
the Balearic Isles was carried out by Biot and Arago. 

Cuvier then gave an account of the advances in 
physical science, of which may be briefly mentioned : 
Lavoisier’s theory of combustion ; the work of 
Dalton and Gay-Lussac on thermal expansion ; 
Berthollet’s theory of affinity arid mass action ; 
Ilaiiy’s proof of the uniformity of corresponding 
angles in crystals ; the discoveries of Galvani and 
Volta, and l)avy’s applications of the voltaic pile ; 
.Jenner’s discovery of vaccination ; the application 
of chlorine to destroy “ germs of contagion ” by de 
Morvcau ; the analytical work of Fourcroy and 
Vauquelin on vital products. 

The Emperor replied briefly to the deputation, 
assuring the Institute of his support. “ The well-being 
of my peoples and the glory of my throne,” said ho, 

“ arc alike interested in the progress of science.” 

Meneval, who was present on this occasion, says 
that “ the Emperor remained struck by the eloquence 
and clearness of ideas of M. Cuvier, who spoke 
fluently for several hours. Suspending the rule which 
he Had imposed on himself, of not distracting learned 
men from their studies, Napoleon made M. Cuvier 
Master of Requests in the Council of State, and gave 
him a high appointment in the Imperial University,” 

Cuvier, whose first paper on palaeontology had 
appeared at the opening of the Institute in April, 
1790, was in fact made a Councillor of the University, 
and later Councillor of State. 

It has been mentioned above that tho Emperor 
became increasingly reluctant to hear any opinion 
but his own on administrative matters. His con- 
tempt for men in general, the habit of despotic power, 
and his confidence in his star, made it useless to 
oiler advice directly, however good the arguments 
by which it was supported. But he was always 
mure receptive towards scientific men. He welcomed 
their conversation ; ho was always alivo to -the 
possibilities of their work, and ready to encourage 
research. The following anecdote, recounted by 
Vhaptal himself, shows the circumspection necessary 
bi approaching him, and at the same time proves 
his real regard for scientific work. Tho celebrated 
Prussian scientist and traveller, -Alexander von 
Humboldt, had settled in Paris in 1808, and the 
Kmperor suspected him of being a spy, “ One day 
he ordered Sayary, Minister of Police, to have him 


removed from Paris within 24 hours. The order 
was communicated to Humboldt, who at orioe came 
to me and asked me to speak to the Emperor op his 
behalf . I went to the soiree at tho Tuileries ; as 
usual, the Emperor drew me aside to converse. 

“What is there new in the scientific world?” 
ho asked. 

“ Nothing,” I answered, “ and were not M. Hum- 
boldt publishing his travels in Central America, we 
should be in a state of complete stagnation.” 

“ These works are very important, very important?” 

“ They could not be more so. M. Humboldt is 
master of all the sciences, and when he travels, 
it is as if all the Academy of Science went too. It 
is astonishing that he has been able to collect in 
three years all tho material on which he is working 
in Paris. Moreover he has adopted our country ; 
he publishes his work in our language, he employs 
our engravers, our artists, our printers.” 

“ Does he not also engage in politics ? ” 

“ His reputation brings him into contact with 
many foreigners, who come to see him ; but I have 
never known him concern himself with anything 
but science.” 

“You think he is necessary to France ? ” 

“ There would be general regret if he chanced to 
leave us.” 

Napoleon called Savary, and ordered him not 
to put into execution the order which he had received 
that morning. . . . “ If I had apjjeared to be aware 
of the step he had taken, and had spoken to hiujj^ 
on the subject, I should have obtained nothing. 

Napoleon’s predilection for science was not entirely 
a white passion. It was made subservient to aggres- 
sive political designs. But whatever his ultimate 
motives were, we must ascribe to him this merit, 
that he was the first great monarch to give science 
its truo place as a factor in human life. Others 
before him had indeed patronised science. The 
Academy of Sciences under Louis XIV. and XV. 
was an appendage of tho Court, and the Court 
took an interest in the little tricks and wonders of 
science, just as it did in Madame du Barry’s Indian 
dwarf or a new ballet. Frederick the Great likyd 
to surround himself with learned men such as Voltaire 
and Lagrange, not so much because their knowledge 
was of value to the State, as because they gave an 
intellectual lustre to his Court. British monarchs 
would sign charters allowing a Society or an Institu- 
tion to call itself Royal ; but it is to be feared that 
their interest evaporated with the ink. 

These rulers cannot, of course, be blamed for not 
seeing beyond their generations. They lived for 
the most part when physical science was as yet in 
its childhood. But Napoleon came at a time when 
it had begun rapidly to prove itself, and was prepared 
to play a fundamental part in civilisation and 
progress. He encouraged it to do so. His Legion 
of Honour was open to scientific, as well as military 
and political, achievements. His keen and enlight- 
ened interest in the advancement of science and his 
respect for scientific men are in refreshing contrast 
to the ruthless combativeness and self-will of the 
rest of his career : and under his rule science enjoyed 
a prestige which it had not known before. 
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A STUDY OF THE DESTRUCTIVE DIStlL^ 
LATION OF COAL 


In the first of a series of Cantor Lectures delivered 
at the Royal Society of Arts on February 25, Mr* 
E. V. Evans considered the question of coal con- 
servation from the viewpoint of a chemist in the 
gas industry. After indicating the particular con- 
ception of efficiency which the gas manufacturer 
may acquire from a study of methods adopted in 
the chemical industry, he demonstrated that car- 
bonisation as practised in the gas industry is not 
the wasteful process which the pure chemist has 
often believed it to be. One ton of coal containing 
300 therms will yield about 72 therms of gas of 
560 B.Th.U. per cb. ft., 17 therms of tar, and 190 
therms of coke. The process loss will be 12 therms. 
Under conditions of low-temperature carbonisation 
the coal will yield about 35 therms of gas of 1090 
B.Th.U. per cb. ft., 26 therms of tar, and 223 therms 
of coke ; under these conditions the process loss 
will be 16 therms. 

Low-temperature coke contains about 9-3 per 
cent, of volatile matter, and this represents about 
29 therms of the potential volatile matter of the 
original coal which is subsequently burned in the 
household fire as a gas of low calorific value. It 
would appear that, if the process of low-temperature 
carbonisation is to bo as remunerative as that of 
high temperature, the consumer of the solid fuel 
must be prepared to pay for practically the whole 
of the potential volatile therms at their true gas 
price. If these potential volatile therms be added 
to those actually obtained in low-temperature 
carbonisation the result is not materially different 
from that obtained in high -temperature practice. 
Thus the low-temperature process is not superior 
from the point of view of efficiency ; it is simply 
a different distribution of the thermal energy of the 
original coal, and may be considered as a high tem- 
perature process arrested. 

The secret of preventing wastage of gaseous 
therms and of conserving the energy of the original 
Coal lies firstly in the possession of a well-designed 
retort house maintained in the highest possible 
state of efficiency and repair. Improvements which 
may be obtained as a result of laboratory investiga- 
tion are of slight importance compared with the 
wastage that may occur owing to imperfect working 
conditions on a large scale. The results of working 
under known imperfect conditions have been 
examined in some detail in an experimental plant. 

Particulars were first obtained relative to the 
, volume, calorific value, and analysis of the gas 
evolved from hour to hour when a typical Durham 
coal was carbonised under standard conditions. 
One of the outstanding observations was thedarge 
volume of gas of very high calorific vahie gg&yed 
during the first few minutes after charging tHr^oal 
■ into the retort and this led to the application of. a 
higher vacuum during the early stage of the car- 
bonising period for the purpose of preventing decom- 
i position of the unstable hydrocarbons evolved during 
^ Period. An initial vacuum of H in. water 
. gtinge gradually reduce# until a normal vacuum 


L-. was reached at; the end of The flmhoulf. UM# 
these conditions a larger volume of gas of lowep§.' 
calorific value was made, but there was no apparent?* 
v increase in the yield of gaseous therms. > 

In other experiments the normal vacuum of A in. 
was reduced to level gauge for 10 minutes during 
each hour in order to reproduce thb conditions 
under which a retort is worked in actual practice 
when a proportion of the retbrts connected to V 
common retort-house governor ' is chftrged with 
fresh coal each hour. There was a definite, indent 
in the volume curve when the vacuum was deduced 
and immediately afterwards the calorific value of 
the gas rose appreciably. Again the thermal yield 
of gas was not materially affected. 

The results obtained when carbonising coal in a 
retort in the crown of which there was a hole J in. 
in diameter* were, however, fundamentally different. 
With a uniform vacuum of A in. throughout /there 
was evidence that the rich gases were being lost 
through the hole during the early stages of the 
carbonising period. During the later stages there 
was a more rapid evolution of gas duo to the influence 
of the furnace gases pulled into the retort. The. 
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calorific value of the gas was reduced materially, 
but it was noteworthy that the manufacture of gas 
was prolonged over a longer period owing to the 
manufacture of producer gas,/ In this case the 
thermal yield of gas was slightly increased, but it 
was very difficult to determine what was the yield 
of true coal gas owing to the Inclusion of the producer 
gas reaction. It was estimated from the gas 
analyses that about 2 therms of coal gas (per ton 
of coal) had been replaced by producer gas therm h. 
Superior results might be obtained by continuing 
the process and increasing the quantity of producer 
gas formed. Were it desired, however, to mix 
producer gas with coal gas for the purpose pf dilution 
it would be more economical to manufacture this 
gas in a producer and to add it under control. 

The admission of air to -the retort at a point 
corresponding to that at which the v furnace gases 
were added resulted in the destruction of about 
5 therms of true coal gas as a result of combustion. 
This loss was partly counterbalanced by "the ‘forma- 
tion of producer gas to the extent of aboujj 2 therms. 

The admission of air through the door of the 
retort resulted again in the loss of rich gas by leakage 
during -the early stages of in 
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gas^during the later stages. In this ■ 8&so". there ^he principle of condensing, as compai^Tyiih, Sa; 
was evidence that hydrogen had been burnt in the ^17-18 per cent, for the most modem sufferpowi 
ascension pipe of the retort | in was n^worthy station at 3601b. pressure and 700° F. superhea 
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that the oxygen content of the gas was not increased. This is, of course, a complete revolution in steal 

A feature, of the lecture was the number of models practice, and in fact, enables an efficiency to t 

exhibited to illustrate the results obtained. t ? A V" obtained from raw coal almost equal to the Pies 

“thermal model ” is illustrated in Fig. Lv: The engine using expensive oil. Secondly, for the fir 
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•resents the rate^ot which gas is evolved, time we have a successful large-scale production < 
oalorifiovalue, and thelength, time, steam at the actual critical temperature, that i 
Thus the volume representes the yield of gas in about 706° F, . , (376° C.), equivalent to 32001 
therms. The example illustrated shows' the effect pressure. The most familiar example to the chemi 

of critical temperatures of liquids is the use of carbc 
dioxide in a thick glass tube, and it may be remeii 
hered that this phenomenon was first observed i 
long ago as 1822-1823 by Cagniard do la Tour, ar 
much work on the subject was also carried out 1 
Faraday (Philosophical Transactions , 1823 and 1845 
If liquid carbon dioxide contained in a glass tube 
slowly heated it expands and then at about tl 
critical temperature (in this case 88*7° F.), tl 
definite meniscus of the liquid begins to get indistim 
and suddenly vanishes, the whole of the liquid havir 
been converted into a gas at the same volume. Tl 
exact difference betwoen a, liquid and a gas at tl 
same volume is not known and is presumably som 
thing to do with molecular complexity. 

In the “ Benson ” generator water is converte 
in the same way into steam at the critical tomperatm 
of 706° F., that is, the whole mass of the water in tl 
coils is bodily changed into steam at the same volun 
without the absorption of any latent heat, since tl 
volume remains the same, about three times tl 
original water at 60° F. It will be obvious that < 
no latent heat is absorbed, and this figure, of cqurs 
diminishes in proportion to the rise in pressure ( 
can be seen on consulting the steam tables, there 
no ebullition or “ boiling,” that is, the suddc 
conversion of small particles of water into compari 
tively largo bubbles of steam, the energy require 
for this increase in volume constituting the latei 
(lost) heat. It is on these highly ingenious lin< 
that the essential trouble of the small-bore cc 
steam-generator has been overcome, the fact tiu 
because of the absorption of latent heat and cons< 
quent ebullition the water will not stop in conta< 
with the sides of the tube, and the generation < 
steam is spasmodic and apt to be explosive. Tl 
generation of steam at the critical temperature ha 
of course, completely eliminated this difficulty t 
that narrow-bore steel coils can be used which wi 
withstand almost any pressure ; in % fact, we ai 
informed that the present installation has been teste 
hydraulically to 6400 lb. pressure. 

The actual installation at Rugby, which is only ox 
of a number of different arrangements possibl 
consists of generator coils of Jin. steel tube, Jii 
thick, placed to a height of ,8 ft. 0 in. round an inn* 
vertical cylinder of firebrick. This is surrounded h 
an outer casing pf lighter refractories and a supe: 
heater, consisting of similar coils is placed on the to] 
the whole installation having overall dimensions < 
17 ft. Oin. and 7 ft. Oin. wide. Distilled water 


of reducing the normal vacuum to level gauge each 
hour when there was a hole in the retort. The 
marked effect upon the volume and calorific value 
of the gas is realised at once by an inspection of 
this model. 'The volumes of the several constituents 
of the gas are shown in the curves reproduced in 
Fig. 2. In the analysis model the plan is a repro- 
duction of the analysis curves and the height repre- 
sents calorific value. Thus by dissection of the 
model the contribution of each constituent of the 
gas to the therm yield at any stage of the carbonisa- 
tion is clearly demonstrated. 


STEAM GENERATION AT THE CRITICAL 
TEB4PERATURE 

THE BENSON 3200 lb. PRESSURE BOILER 
(From a Correspondent) 

The Benson 3200 lb. pressure steam generator or 
cod “ boiler/* the invention" of Mr, M. Benson, of the 
Benson Engineering Co., Ltd., 109, Kingsway, 
London, W.C. 2, which, it is understood, has now 
oeen put into operation with great success at Rugby, 
possesses extraordinary interest for the chemist and 
Bio chemical engineer. In the first place it means 
that p ~ ' 


that ]>ower can be generated from coal by means of passed in continuously at the bottom of the eoil h 
steam in layge^ ^we^j^tiona ftt^,^veral^ pum 
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working at 3200 lb. pressure, the evaporation on 
the trials being about 8000 lb. per hour, although 
10,0001b. is the normal figure and is easily obtained. 
The installation is heated from the bottom by means 
of an oil blast flame with heated air, simple for con- 
venience in ap experimental unit, and, of course, 
pulverised fuel or gas would do equally well. The 
water as it travels upwards through the coil is 
gradually raised to a higher and higher temper- 
ature, until when 90 per cent, of the total length 
has been traversed the critical temperature of 
steam 700° F. is attained the pressure being, 
of course, all the time 3200 lb. At this point the 
whole mass of the water in the coil, three times the 
volume when at 60° F., as already stated, is bodily 
and quietly converted into steam at the same volume 
without the absorption of latent heat, and therefore 
without ebullition. For the remainder of the travel 
in the coil the steam is then very slightly superheated 
to 720° F., and subsequently passed through a reduc- 
ing valve, during which the temperature is lowered 
to 620° F. and into the superheater, being finally 
discharged from the latter at 1500 lb. pressure, and 
850° F. It will then be used in a small high-pressure 
turbine, running at 20-25,000 revolutions per minute, 
exhausting at 200 lb., generating 350 kw. in the 
process, into an ordinary condensing turbine, giving 
a further 900 kw. down to 29 in. vacuum. 


FORTHCOMING EVENTS 

Mar. 7. Society of Chemical Industry, Chemical 
Engineering Group f the Engineers* Club, 
Coventry Street, W. 1, at 4,30 p.ra, “ Ad- 
sorbents: With Special Reference to Silica 
Gel,” by Prof. E. C. Williams. “ Activated 
Carbon,” by Major V. F, Gloag. Dinner will 
be held at 6.45 p.m., and at 8 p.m. discussion 
on the two papers will commenoe. 

Mar. 7. Royal College of Scienob Chemical Society. 

Annual dinner at the Imperial College Union, 
Prince Consort Road, S.W. 7, at 7.15 p.m. 

Mar. 7. Society of Chemical Industry, Manchester 
Section , the Textile Institute, 16, St. Mary’s 
Parsonage, Manchester, at 7 p.m. “Some 
Chemical Qualities of the Living Cell,” by 
Prof. F. Gowland Hopkins. 

Mar. 10. Royal Society of Arts, John Street, Adelphi, 
W.C. 2, at 8 p.m. (Cantor Lecture.) “ A Study 
of the Destructive Distillation of Coal,” by 
K. V. Evans. 

Mar. 10. The Ceramic Society, Central School of Science 
and Technology, Stoke-on-Trent, at 7.30 p.m. 
“ Improperly Pugged Clay, and its Effect on 
(a) the Wage-earning Capacity of the Opera- 
tive, and (b) the Loss by Defective Ware to the 
Employer,” by A. Hollins. 


The enormous economy to be obtained by working 
at 1500 lb. and 850° F., will be apparent on studying 
the heat entropy or Mollier diagram, and in the 
chemical industry still further substantial economies 
would be possible by using exhaust steam from the 
second turbine at, say, 40 lb. pressure for heating and 
process work, or using one special turbine from 
1500 lb. and 850° F., direct down to 40 lb., and little 
or no superheat. Further details will, therefore, be 
awaited with interest, as the work unquestionably 
represents a complete revolution in steam practice. 


GRAPHITE AS A METALLIC MODIFICATION OF 
CARBON 

The metallic character of an element is deter- 
mined mainly by the presence of free electrons, 
which enable the element to conduct electricity 
without an accompanying transference of matter, 
make it a good conductor of heat, and produce its 
opacity and metallic lustre. In all these respects 
graphite is definitely metallic in character. It is 
highly opaque and lustrous, and reflects light without 
appreciable selective absorption ; its electrical con- 
ductivity is greater than that of mercury, and the 
temperature co-efficient is the same in sign and 
magnitude as that of the majority of pure metals ; 
its thermal conductivity at high temperatures is 
even greater than that of the metals. Chemically, 
also, graphite resembles the metals in bgihg insoluble 
(without pronounced chemical change) maBsblvttts, 
with the exception of molten metals. Thei§sen^JWic 0 
even extends to the power possessodTty gfamiite 

of yielding the positive C ion in sutficknjfcon- 

centration to be electromotively act rr&^Dhem. 

Ztg., Feb. 27, 19U.) * 


Mar. 10. Biochemical Society. Annual General Meet- 
ing, the Lister Institute, S.W. 3, at 4.30 p.m. 
(1) “ Demonstration of Method for Investigat- 
ing Calcium and Phosphorus Metabolism in 
Rats,” M. A. Boas. (2) “Variations in 
Growth-Promoting and Anti-Rachitic Value of 
Milk from the same Cow kept under Varying 
Conditions of Light and Diet,” E. M. Luce. 
(3) “ Influence of Diet and Management of the 
Cow upon the Calcium and Phosphorus Reten- 
tion of Rats Fed upon the Milk,” M. Ay Boas 
and H. Chick. (4) “ The Possible Sitfjrf ficance 
of Hexosephosphoric Esters in'>p8Efftcation : 
Part II. The Phosphoric-Esterase of* Ossifying 
Cartilage,” R. Robison and K,:/M. Soames. 
(5) “ Part III. The Action o£tJp#l3one Enzyme 
on the Organic Phosphorite' Compounds in 
Blood,” H. D. Kay and R. Robison. (6) “ The 
Effect of Insulin on 4he Phosphoric Esters 
Present in Blood and^Atuscle,” H. D. Kay and 
R. Robison. # * 

Mar. 11. Institution of ^Petroleum Technologists. 

Annual General Meeting at the Royal Society 
of Arts, John Street, Adelphi, W.C. 2, at 
6 p.m. Address to be delivered by H. Bar- 
ringer, M.I.Mech.E. 

Mar. 11. Royal College of Science Chemical Society. 

At 5 p.m., “ Colloids,” by H. D. Murray, B A. 

Mar. 12. Institution of Civil Engineers, Great George 
Street, Westminster, S.W. 1, at 7 p.m. Dis- 
cussions on “ CO2 Recorders,” introduced by 
C. E. Stromeyer, and “ The Practical Testing 
of Steam Boilers,” introduced by R. H, Parsons. 

Mar. 12. Royal Society of Arts, John Street, Adelphi, 
W.C. 2, at 8 p.m. “ Personal Recollections of 
Some Notable Scientific Men,” by A. A. Camp* 
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Mar. 12. THS Institute of Metals, Annual General Meet- 

and 13. ing, the Institution of Mechanical Engineers, 
Storey’s Gate, Westminster, S.W. 1, commencing ' 
at 10 a.m. and ooncluding at 5 p.m. each day. * 
The following papers will be submitted; — (1) 
The Relation Between the Tensile Strength and t 
the Electrical Resistivity of Commercially Pure 
Copper,” \y. E. Alkins. (2) “The Brittle 
Ranges in Brass as Shown by the Izod Impact 
Test,” D. Bunting. (3) “The Cadmium-Lead-, 
Zinc System,” M. Cook. (4) “ The Relative 
Corrosion of Zinc and Lead in Solutions of In- 
organic Salts,” J. Newton Friend. (5) “ Deter- 
mination of the Thermal Coefficients of Expan- 
sion of Some Commercial Metals and Alloys,” 
J. Newton Friend. (6) “ Copper-Zinc AUoys 
which Expand on Solidification,” K. Iokibe. 
(7) “ The Equilibrium Diagram of the Copper- 
Tin System,” M. Isihara. (8) “The Constitu- 
tion of the Alloys of Copper and Cadmium,” 
C. H. M. Jenkins. (9) “X-Ray Studios on the 
Copper-Aluminium Alloys,” E. R. G. P. Jette 
and A. F. Westgren. (10) “ Tho Tensile Pro- 
perties of Aluminium at High Temperatures,” 
T. Martin. (11) “ The Investigation of a 
Fatigue Failure of Brass Tubes in a Feed Water 
Hottter — with a Consideration of the Nature of 
Fatigue,” W. E. W. Millington and Prof. F. C. 
Thompson. (12) “ The Effect of Casting Tem- 
perature on the Physical Properties of a Sand- 
Cast Zinc-Bronze,” F. W. Rowe. (13) “ The 
Alumi uium-Copper Alloys. Alloys of Inter- 
mediate Composition,” D. Stockdale. (14) 
Note on the Effect of Cold-Drawing and Anneal- 
on Some Electrochemical Properties of a Low- 
Tin Bronze,” H. J. Stuart Wilson. 

Mar. 14. Society op Chemical Industry, South Wales 
Section , the Technical College, Mount Pleasant, 
Swansea, at 7.15 p.m. Joint discussion with 
the Faraday Society on “ Slags and Fluxes in 
Melting and Refining, with Reference to the 
Problems of Slag Inclusions.” 

Mar. 17. Birmingham University Chemical Society, 
the Chemical Lecture Theatre, Edgbaston, Bir- 
mingham, at 5.30 p.m. “ Ionisation in Non- 
Aqueous Solvents,” by R. L. Wormell, B.Sc. 

Mur. 17. Institution of the Rubber Industry, Man - 
Chester Section , Midland Hotel, Manchester, at 
7.30 p.m. “ Selling Rubber Goods,” by Capt. 
E. E. Buckleton. 

Mar. 17. Institution of Electrical Engineers, Savoy 
Place, Victoria Embankment, W.C. 2, at 
7 p.m. “ Illuminating Engineering, its Appli- 
cation and Value to the Electrical Industry.” 
Discussion to be opened by Messrs. L. Gaster 
and J. S. Dow. 

Mar. 18. Society of Chemical Industry, Birmingham 
and Midland Section , the University Buildings, 
Edmund Street, Birmingham, at 7.15 p.m. 

“ The Fermentation of Cacao,” by A. W. 
Knapp. 

Mar. 18. The Hull Chemical and Engineering Society, 
Hull Photographic Society’s Rooms, Grey 
Street, Park Street, Hull, at 7.45 p.m. 

“ Anthracene and its Derivatives,” by W. 
Thevenax, Ph.D. 


SOCIETY OF CHEMICAL INDUSTRY 
GLASGOW SECTION 

The fifth meeting of the session was held in the 
Institute of Engineers and Shipbuilders, Glasgow, 
on February 22. 

Mr. W. E. Moodie occupied the chair, and a paper 
by Messrs. Walmsley and Stewart on “ Notes on 
Continuous Causticising * and Cresylic Acid ” was 
read by Mr. Stewart. 

The process outlined was one in operation in the 
chemical works department of the Corporation of 
Glasgow. The various stages in the continuous 
process for the production of caustic soda from 
soda ash by treatment with lime was first described. 
Attention was directed to the reversible nature of 
the essential reaction : Na^CO :J -f Ca(0H) 2 ^CaC0 3 -f 
2NaOH and to tho fact that the production of 
caustic soda depended largely on the strength of 
the sodium carbonate solution. There was no 
advantage in obtaining the maximum causticity — 
a causticity of between 85 per cent, and 90 per cent, 
being ideal for the treatment of tar acids. In the 
continuous process the settling rate of the calcium 
carbonate was of prime importance and was governed 
by (a) the physical and chemical character of the 
lime used, (o) the conditions of mixing the reacting 
substances, and (c) the presence of organic impurities 
in the sodium carbonate solution. The rate of 
causticisation was much more rapid than generally 
supposed and varied from 3 to 15 minutes, according 
to whether the lime had been slaked before mixing 
or allowed to slake in the carbonate solution. The 
temperature of the carbonate liquor was also im- 
portant as rapid settling was obtained with higher 
temperature. 

A full description of tho “ Dorr ” continuous 
causticising plant was then given. The presence 
of organic impurities in the liquors containing the 
regenerated sodium carbonate affected the texture 
of the cake of calcium carbonate produced and by 
so doing the process of filtering. Tho caustic 
solution was used in the treatment of tar oils. The 
resulting cresylate solution was allowed to settle, 
evaporated and carbonated with the waste gases — 
containing 80 — 90 per cent, of carbon dioxide — from 
the sulphate of ammonia plant. The carbonated 
liquors were allowed to settle and the regenerated 
sodium carbonate was, after settling, returned to 
the feed pans of the causticising plant. The extrac- 
tion of cresylic acid was next described and the 
character of tho acid was shown to depend to a 
considerable extent on the character of the mother 
tar. 

The liability of unrefined tar acids to discoloration 
on exposure to light was commented upon. The 
discolorisatipn in alkaline solution was found to be 
due to the absorption of oxygen. It had been 
proved that on separating a distillate into two frac- 
tions, those distilling above and below 206° C., 
the lower boiling fraction would not, in alkaline 
solution, absorb oxygen to any extent. The higher 
boiling fraction ctia absorb oxygen. In works 
practice a certain amount purification took place 
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as some of the bodies responsible for the discolora- in an^ equivalent amoiuftt of lQ per cejcit. to'04q2JN): 
tion dissolved in sodium carbonate solution, giving aqueous thallous hydroxide, while the adaitiqti : ; „pf 
rise to a dark coloured alkaline liquid. The sub- .acetone dicarboxylic ester to the same reagentf 
stances show the chemical characters of both acids in the cold causes the immediate formation' of the. 


and phenols and are soluble in water, which accounted 
for their presence in the drainage water from tarred 
road surfaces. It was suggested that the toxic 
character, towards fish, of such drainage water 
might be due to these substances. 

The property, which cresylic acid possessed, of 
darkening in sunlight was detailed and shown to 
fee due to two distinct reactions. ( 1 ) A slow develop- 
ment of a pink colour — of purely academic interest, 
and (2) a rapid development of a dark red colour 
— a property associated only with certain samples 
of cresylic acids. The mechanism of change was 
believed to be similar in the two cases. 

An interesting catalytic action of “ conditioned ” 
metals was mentioned as being responsible for the 
production of a red colour. Freshly distilled samples 
of cresylic acid- — of the darkening variety — turned 
red when boiled under a reflux condenser and in 
contact with a steel strip. The peculiar “ pitting ” 
action of cresylic acid upon aluminium was men- 
tioned. A useful practical test to ascertain whether, 
or not, a sample of cresylic acid would darken on 
standing was given. An acid, which on warming 
with paraformaldehyde, did not darken in colour 
was not likely to undergo change on standing. 

An animated discussion followed and largely 
centred round the disposal and value of the “ cake ” 
of calcium carbonate formed in the cauticising 
process. It was mentioned that this waste material 
could be used as a “ filler ” for tar preparations and 
also for agricultural purposes provided that it was 
sufficiently dried and of low caustic and phenolic 
content. 

BRISTOL SECTION 

At the meeting held on February 7, a paper 
entitled “ Further Applications of Thallium Com- 
unds, I. Thallous Hydroxide ” was read by 
C. Mcnzies and E. M. Wilkins. 

The convenient solubilities and ease of crystallisa- 
tion of most organic thallous salts, the insol ability 
of the iodide, and the ready solubility of tho hy- 
droxide in water with formation of a strongly alkaline 
solution, make a standard solution of the hydroxide 
a reagent by means of which almost any acid may 
be titrated with simultaneous formation of a readily 
analysed salt. Thallous normal adipate and pimelate 
made in this manner are described, the latter being 
more readily soluble in water than the former. 
Dilute aqueous solutions of thallous palmitate and 
oleate behave as dilute soap solutions forming froths 
on shaking, only the oleate giving a froth perma- 
nent in the cold. Thallous oleate is soluble^mgfether . 
When salts of the alkali metals are tdD^^Ale for 
convenient preparation information ‘aJBIjHP their 
probable nature may be obtained by premH&g the 
mofe sparingly soluble but generally isor^rphous 
thallous salts. Thus the thallous salt fef saiicyl- 
aldehyde (m.p. 186° with decomposition) crystallises 
in yellow needles from a solution of salicylaldehyde 


crystalline monothallium salt. n + 

* On February 16 a successful dinner of the Bristol 
and South-Western Counties Sections of the Institute 
of Chemistry and of- the Society of Chemioal Ihdustry 
was held at the Royal Hotel, College Greeny tinder { 
the chairmanship of Mr. M. WV Jones; sujJpprtedJ 
by Messrs. W. J. U. Woolcock (general manager 
of the Association of British Chemical Manufacturers), i 
R. D. Littlefield (H.M. Alkali Inspector), E. HiSHttvell 
and R. Robertson (Bristol Gas Co.), J. Bernard 
(manager, Netham Chemioal Works), Prof. F. Francis, 
Prof. J. McBain, Dr. T. Howard Butler, Mr, A. 
Marsden and Mr. A. Wintlc. 

Following the loyal toast, the ohairman regretted 
that Sir E. Cook had been prevented from attending 
by illness. 

Mr. R. D. Littlefield, in proposing “ The Society 
of Chemical Industry,” outlined the history of the 
Society and said that the Society was recognised 
as the leader in all matters affecting the interests 
of the chemical industry and of those connected with 
it. The Society had life and vigour and so had the 
elements necessary to continue its vigorous existence. 
In reply, Mr. W. J. U. Woolcock, after reading a 
letter in which the President, Dr. E. F. Armstrong, 
F.R.S., regretted his inability to be present, spoke 
of the progess of the Society during the past yearfl 
and said the Council was most anxious to obtain 
the closest co-operation between the Sections and 
the Council. After paying a tribute to the work of 
the Bristol Section, and to that of its hon. secretary, 
Mr. Marsden, Mr. Woolcock then discussed the 
need for informing the public, referring to the great 
demonstration of chemical industry and chemistry 
to be provided in the British Empire Exhibition, 
and the movement for rapprochement between 
scientific societies. 

Prpf. J. W. McBain then proposed “ The Institute 
of Chemistry,” paying a warm tribute to its work, 
and Mr. G. S. W. Marlow replied. Dr. T. Howard 
Butler proposed “ The University of Bristol,” to 
which Prof. F. Francis responded. A musical 
programme was provided. 


CHEMICAL ENGINEERING GROUP 

On February 26 a symposium was held jointly 
with the Institution of Mechanical Engineers on 
“ The Treatment of Water for Industrial Purposes.” 

In the first paper, Mr. J/P. O’Callaghan described 
the sedimentation and filtration of turbid river 
water for works use, illustrating his remarks by 
means of the Beckton plant. This plant, one of 
the largest in use, deals with four million gallons 
of Thames water daily, and consists of four sedi- 
mentation basins of great efficiency and eight rapid 
sand filters of the gravity type. Lime is added in 
suitable proportions and Hie treated water is 'allowed 
4 hours for reaction and sedimentation. By this 
. means the £ightr, and Coke Co,. 
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boaid ^from su^ym^ .'.o^ lOO^^d^Bopldi^ and showed how the three vitamin! 
ills, per annum. Mr. O’Callaghan then, . influence growth in animals. Vitamin B and hail- 
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softening by the lime-sodia process, of beri were then described, mention being 
which he showed the advantages* to boiler users, the isolation of a very rich vitamin fraction, Tbiyl 
and softening by the Permutit zeolite process. # I\mk. Vitamin C was the least stable of the 
Mr. B. Heastie, B,Sc>, discussed the phief methods vitamins, and a deficiency of this in the diet was they 
for the purification of;, ..watoiysyiz.V distfilatiom '^ of scurvy. Vitamin A and the deficiency ; 
filtration, water. . b''^ v ~ — - A,L <rj - — x ^ 


r purificatibn,softening -disease rickets were dealt with. It was suggested;, 
byfiltf ation thrbugh zeolites, and the use of boiler that this vitamin may be of an aldehydic nature* 
compounds. In conclusion th© author considered and contained no nitrogen. Vitamins were also of 
physical purification by means of heat, the action some importance in the vegetable world. Their 
of vacuum and by electrolysis, and the elimination influence on veast growth' and bacteria was men- 
of iron. The extraction of oil was treated under tioned and the effect of “ auximones ” on plant 
the heads of mechanical, chemical and electrolytic growth referred to. 
methods. The paper was richly illustrated by ;. 
numerical and other data. . / r , 

“ Water Softening by Means of. Doucil ’* was the 
title of the contribution by Messrs. T. P. Hilditch 
and H. J. Wheaton. The softening effect of natural 
zeolites was largely a surface action, so that only presidency of Monsieur R. Etienne to discuss the 
a small proportion of the soda content was utilised, refining of petroleum. 

If suitable porosity and surface could be secured, >. Monsieur A. Guiselin, member of the General 
a base-exchanging compound could be made in • Petroleum Committee, considered tho necessity for 
which a much larger proportion of the combined the scientific extraction in France of petrol and 
soda could be utilised to produce soft water. This oils from petroleum and the future of petroleum, 
had been realised by Messrs. J. Crosfield & Sons, in Madagascar. The question of origin was lightly 
Ltd., who had discovered how to produce a complex touched upon by the speaker, who traced the neces- 
i 1 icate , . containing replaceable combined soda in sity for refining crude oils to yield petrol, paraffin, 
i" 1 - dried gel. The dried product con- lubricants, fuel oils, etc.* The first use of petroleum* 


the w 

tained 13-T^pip cent. 22*0 per-cent. AlgOa, was for lighting as a substitute for shale oil, but 
and 64-7 per cent. SiO a ; rather more than 3 per further uses had been developed. If, during the 
cent, of the soda was converted into non-exchange- initial period, only one quality of crpde oils had been 
able calcium silicate, and the remaining 10 per cent, available, such results could 'not have been obtained, 
could be completely replaced alternately by lime especially in the absence in those days of methods 
and soda. In practice and if completely softened for separating or modifying the constituents. It 
water were required, about 40 per cent, of the . is owing to the many qualities of natural oils that 
exchangeable soda, or 4 per cent, of the weight the variations in commercial needs could be met ^ 
of anhydrous doucil present, waB exchangeable for y at the beginning, but in 1910 there was a crisis in 
lime before the doucil allowed appreciable quantities the production of petrol which was avoided by the 
of calcium or magnesium salts to escape. The. excess production of crude oils so that stocks of 
production and application of doucil were described by-products grew apace. The war equalised matters 
in detail, by* the great demand for residues, but later caused 

Mr. H. W. Coulson read a paper on “The Treat- a new crisis owing to the enormous increase in the 
ment of Condensing Water”; in which he discussed demand for petrol which had to be made either by?; 
the use of water contaminated with minute organisms recovery from natural gas or by cracking. At 
and showed how the use of a minute dose — sometimes present equilibrium had not been established, and ) 
as little as J part per million,” — of chlorine inhibited the refiners concentrated on the oil fields were* 
the formation of the jelly-like deposit that was profiting from the situation. Owing to this situation 
otherwise produoed, preventing heat transference, the consuming countries Were affected by variations 
causing loss of Vacuum, and entailing frequent in the markets in neighbouring countries ; thus 
( leaning. Experience gained in a number of power France, requiring small amounts of residue, had to 
plants indicated that there was no danger of cor- pay highly for them because England reqwed &'■ 
rosion due to the chlorine, which, apparently, was large amount. This dependence would be less felt; 
at- once absorbed by the organic matter, in the were it possible to import crude petroleum from all ■ 
water. ; , ,,y sources and refine • them as required. Monsieur 

Guiselin then discussed the report of the U.S< 
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^ I . resources of petroleum was approaching. He then 

At a meeting of the University of Birmingham " quoted figures from American literature to uphold 
(Vmical Society, held on February 18, a paper was _ the contrary argument. In discussing refining, the 
giv en by Mir. GL E. Forsther, B.Sc., on " Vitamins : speaker pointed out that the American gallon varied 
tlx ir Chemistry and Importance to life*” in weight, and drewthe conclusion that refining 

. The spe^or sketched yjtf *' * -vv,,,- w .. .-w 

idea of 
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crude oils refined there. He then considered the 
numerous advantages, technical, transport, economic, 
storage, of refining petroleum at the point of con- 
sumption. Concluding the first part of the address, 
Monsieur Guiselin discussed technical problems of 
refining, such os treatment of emulsions. In the 
second part of the address, the oilfields of Mada- 
gascar were discussed. These fields were discovered 
in 1899 by an engineer prospecting for coal, 
and since 1919 many efforts have been made to 
persuade the public authorities to pay attention 
to them. 

Professor L. Bertrand then followed with a paper 
entitled “ General considerations on the Bituminous 
Sands and Grits of Madagascar/’ which described 
the results of a mission carried out in Madagascar 
by the speaker and Monsieur Joleaud. It was 
concluded that these bituminous deposits were the 
residues of old oil-fields which had lost almost entirely 
the lighter oils owing to the fact that the triassic 
sands of that region had been long deprived of their 
former covering of more recent and impermeable 
strata. It seemed, he said, that there was little 
chance of finding petroleum in commercial quantity 
y in regions where triassic sands are uncovered, an 
opinion borne out by borings in another locality. 
Inis, however, did not imply that no petroleum 
was to be found in Madagascar, as there was every 
reason to suppose that oil-fields did exist there, but 
a thorough geological study was needed of the 
region before exploration could be begun satisf actorily. 

INTERNATIONAL 'CEMENT CONGRESS 

The Institution of Structural Engineers is arranging 
to hold an International Cement Congress at the 
International Building Exhibition, Olympia, London, 
on Tuesday and Wednesday, April 22 and 23, 1924. 

It is proposed that the following and probably 
other subjects shall be discussed during the course 
of the Congress : — 

1. Ciment fondu in practice. 
v 2. Surface dust on concrete floors in factories. 

3. Cement in sea water. 

4. Cement in concrete roads. 

5. Preparations to withstand oil. 

0. The influence of size and shape in compression 
test blocks. 

7. Microscopy of cement. , 

8. Porosity of concrete blocks. 

9. The use of sea water in mixing cement. 

The papers in these subjects will be grouped and 
, printed in advance so that when the Congress meets 
a group of papers may be taken as read and dis- 
cussed without waste of time. 

The hours of meeting of the Congress will be 
\ 11 to 1 and 3 to 5 on each day. /JggL 

The Council of the Institution believes 
* Congress will do much towards the so|Rj|jb of 
problems which confront chemists, engineers, manu- 
facturers and others connected with the cement 
industry. 

The Counoil of the Society of Chemical Industry 
has nominated Dr. Geoffrey Martin and Dr. David 
Prentice as its delegates to the Congress. 


CORRESPONDENCE 

THE PROFESSION OF CHEMISTRY AND ITS 
POSITION 

Sib, — T he Editorial in the issue of February 22 
once again laments the fact that chemistry is not, 
as yet, a “ closed ” profession, and as usual, a com- 
parison is made with the professions of law and 
medicine. 

I venture to submit that this attitude is open to 
criticism which, though it may not be generally 
accepted, is, I maintain, not altogether unreasonable. 
There is but little real analogy either in its origin, 
or in its relation to the general public between the 
profession of chemistry and those of law and medicine, 
with which it is compared. The legal professions are 
actually " closed,” for as is well known, they can 
only be practised by those who either have been 
called to the Bar or have passed the examinations of 
the Law Society. Its unique position is derived, 
no doubt, partly from its ancient association with 
Ecclesiastical Authority and partly from the privileges 
with which law makers, even in comparatively 
primitive states of society have hedged themselves 
about. It is in many ways an entirely unproductive 
profession (except to its practitioners) and its cost 
to the community is one of the overhead charges 
which are part of the price of a complicated state 
of society. 

Medicine on the other hand, though for practical 
purposes largely a “ closed ” profession, is not 
absolutely so, for there is nothing to prevent anyone, 
practising the art of healing, providing they do not| 
hold themselves out to be legally qualified, though 
such unqualified praotitioners are, of course, in a 
serious position if accidents happen in the course of 
their treatment. 

The legal qualification to practise medicine is the 
entering of the name of the practitioner on the 
Medical Register of the General Medical Council, 
but there is this difference between medicine and law, 
that in the former there are several qualifications 
which entitle the holder to registration, for a degree 
in medicine of a British university and also the 
various diplomas of the Conjoint Colleges of 
Physicians and Surgeons and the Society of Apothe- 
caries are, ipso facto , registrable. In passing it is 
worth remembering that these qualifications do not 
merely involve theoretical training, but also actual 
practical experience. The esteem in which the medi- 
cal profession is held by the publio is due to its 
intimate association with individuals, for they 
attend both to one’s arrival and departure from this 
world, and their assistance is called in to deal with 
those “ ills which human flesh is heir to.” 

No such conditions apply to the position of the 
profession of chemistry, nor are they likely to, for 
despite the admitted importance of chemical science 
to the community, the personal services of chemists 
are never likely to be required by the average member 
of the public. 

It i$ therefore unlikely that the Legislature will 
take action to put the profession of chemistry into a 
position similar to that of medicine, for it would argim 
that tlie usual employers oi chemists not. feeto 
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general public are or ought to be the best judges of 
what qualifications are desirable. In actual fact, in 
cases where chemists have to undertake statutory 
duties in official appointments — i.e., Public Analysts 
and Official Agricultural Analysts — the profession is, 
for practical purposes, more or less closed, for it is 
now almost invariable for appointments to these 
positions only to be sanctioned by the Government 
Departments concerned when held by Fellows (or 
Associates) of the Institute of Chemistry. 

It cannot be said therefore that the State has been 
altogether neglectful to provide for a standard of 
competence in practitioners of chemistry where the 
interests of the public demand such. 

It may be doubted if excessive introspection is any 
more a healthy sign in a profession than it is in an 
individual, and the public, if they take any interest 
in this matter, may well think these continual com- 
plaints neither dignified nor reasonable, for in the 
end the status of a profession in the public esteem 
depends more on the attitude of its practitioners 
than on the intrinsic value of their services to the 
e ommunity . 

In discussing the general position of tho profession 
of chemistry it would be more reasonable to compare 
it with the profession of engineering. Both are of 
comparatively recent growth, and the relationship of 
thq (bodies granting diplomas are similar. In both 
cases it was realised in the early years that the 
academic training of the universities and colleges of 
university rank was not altogether adequate, and 
chartered bodies were organised within the profes- 
sions with powers to examine and grant diplomas of 
competence, the qualifications for which required not 
only a high standard of theoretical knowledge, but 
also of practical professional work. There is, how- 
ever, this difference, that in the case of chemistry 
there is only one body, the Institute of Chemistry, 
which grants diplomas in several branches of 
chemistry, whereas in the case of engineering there 
are different institutions such as those of the Civil, 
Mechanical and Eleotrical Engineers, each dealing 
with its own branch of the science. To this extent 
then the profession of chemistry is more united and 
better organised than is engineering. 

In both cases the actual word “ chemist ” or 
“ engineer ” has a wide significance, and is used by 
many whom the chartered bodies would not recognise 
as in any way qualified practitioners of their science — 
in the case of chemists the position is unfortunately 
complicated by the Pharmacy Acts giving the title 
“ chemist and druggist ” to those who are legally 
on the register as qualified to sell and dispense 
poisons within the meaning of the Acts, so that to 
the general public the word “ chemist ” connotes the 
keeping of a pharmaoy store. On the other hand, the 
Kmtlemen who quite reoently held up the railway 
traffic of the country call themselves “ Locomotive 
Engineers,” though it is permissible to doubt if they 
could any more design a locomotive than could a 
chemist, whilst a plumber, whose business is expand- 
ing, blossoms out into a “ Sanitary Engineer/’ 

The word “ profession ” again offers some diffi- 
culty, for in its widest significance it connotes the 
af t of publicly J^oimcing one's skjU jn an art 


science, and is quite loosely used — one has heard of 
“ professional ratcatchers,” Professor “ So and So,” 
the famous prestidigitateur, and so forth. In the 
case under discussion it is arguable that it is per- 
missible to restrict the phrase “ profession of chemis- 
try/* to* Connote only those who practise this science 
in virtue of holding the technical diploma of the " 
chartered body- — i.e., The Institute of Chemistry. 

It must be admitted that even if the phrase “ pro- 
fession of chemistry ” be limited to this, it is not 
practical politics to attempt to limit tho use of the 
word “ chemist ” to the same lirhited significance, 
at any rate without the voluntary reliquishment by 
the pharmacists of the claim to this title. 

There are, of course, many distinguished “ chem- 
ists,” especially among the members of the teaching 
profession, holding academic qualifications of a high 
order who are not at present members of the profession 
of chemistry in tho restricted sense indicated, but 
unless and until university degrees in chemistry in- 
volve definite practical professional training, in 
addition to theoretical knowledge, which, to return 
to the analog3' of medicine, is fully comparable with 
the “ clinical ” experience necessary for a degree in 
medicine, it is perfectly reasonable to regard such as 
insufficient qualifications for membership of the 
profession of chemistry. 

The Institute of Chemistry has already done much 
to open its portals to all bona fide chemists, indeed 
more than some members think altogether desirable. 
In the near future it may be hoped that all chemists 
worthy of the name will take these qualifications 
for it is increasingly probable that without them it 
will be impossible for a chemist to obtain a first-class 
post. This has already largely occurred in engin- 
eering, for in advertisements for engineers it will 
usually be seen that the applicants must hold the 
diploma of the appropriate chartered body. — I am, 
Sir, etc., C. L. Claremont 

247, Kennington Road 
London, S.E. II 


INTERNATIONAL CHEMICAL RELATIONSHIPS 

Sir, — Your columns are scarcely the place to 
indulge in a historical discussion, but editorial matter 
is legitimate game, and on February 29 your remarks 
contain much on which comment is needed. 

With the motive and tone of your article no one can 
quarrel, and it is refreshing to find one of our leading 
technical journals recognising, what has long been 
forgotten, namely, that the search for knowledge 
should be above the barriers that divide nations from ■ 
each other. 

In your remarks on the relationship between 
French and German chemists you say, “ During the 
last sixty years . . . now defend.” There are two 
questions which must follow a comment like the- 
one just quoted. Can any intelligent chemist any- 
where, who has taken the trouble to study the 
history of the matter deny : (1) That in the Franco- 
Prussian war France got what she asked for, and 
richly deserved. (2) That the increasing mass of 
^evidence goes to show that there is little to choose 
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between the culpability of France, Germany »nu owier 
countries for the outbreak of 1914. 

As for the fact of invasion, Germany was invaded 
by France’s ally on her Eastern frontier in a manner 
which left* nothing to be desired even by the most 
whole-hearted anti-German. The question of in- 
vasion is about as broad as it is long. International 
amity will never be secured while we maintain the 
fiction of a pariah nation who attempted to upset a 
number of friendly, innocent, unprepared neighbours, 
arid no Gennai¥*^>htnrnist'"who is worth his salt will 
ever acquiesce iri such a preposterous version of 
what occurred. 

It is interesting to observe how the passion for 
investigation and truth seems to leave scientific men 
of all nations when they deal with matters outside 
their own science. Why, say on a matter like the 
origins of the war, is it left to a historian like Mr. 
Gooch to display the real scientific attitude while 
scientists display all the prejudice and partisanship 
which one/ associates with the street corner rather 
than with men whose life work is the careful pursuit 
of knowledge. 

One recent instance of this attitude occurs in 
Mellor’s recent “Inorganic Chemistry,” where, in deal- 
ing with the Stassfurt deposits (p. 428, vol. 2), the 
author disfigures his book by introducing a wholly 
irrelevant comment on the origins of the recent war, 
which merely shows that on matters outside his own 
province the author is as unscientific as he w ell can be. 
Truly the fact that a man is a great chemist does not; 
mean that he is a great scientist, — I am, Sir, etc., 

Wallsend-on-Tyne T. Wallace 

Sir, — The writer has read your “ Editorial ” in 
. the issue of February 29 with a good* deal of interest. 
Bp you not think that your suggestion rather tends : 
to show that, as a matter of fact, German scientific 
, : , ?men are still of the same opinion as they were in 
1913 or 1914 1 Surely, for a really repentant main, 
a suggestion such as you offer is unnecessary. If the ; 
/ man is repentant, he will confess and acknowledge 
that he has done amiss, without undue prompting' 

/ Bo you not think that your “ Editorial ” might bo 
misconstrued by the French, who have been invaded 
considerably oftener than twice by the German 
nation, and whose attitude is one of ineradicable 

n icion ? They would probably say that writing 
as yours cannot be its own reward. And offers 
such as yours would make things worse. The 
writer’s recollection is that Germany and France have 
/ fought considerably more than 30 or 40 times in the 
last 600 years, and in the majority of these cases * 
// Franco has been invaded. 

- Before the war, the writer has been told by Ger- 
inans, in his own office, that wwere a dying nation ; 

/ - that Germany intended A 1 — — 1 

• that of France ; that force 
* that yeally mattered. It is| 
this idqa, except by meeting* 

V The writer very diffident!; 
that we are here as a 


Our place, and 
ie only argument 
lible to deal with 
its own ground. 
Ventures to suggest^ 
n to do judgment and 
justice, end neither of thep have been accomplished, 
G^meny has not yet suffered to anything like the 
exrant/shamade other nation* suffer.* She has not 


ixuhjlu nucquate restitution, or reraymejo^ or^ 
done anything, except attempt toevaae the consey 
quences of her actions. She Tias appealed to force, 
and until she is compelled, by force, to feel retributive 
jultice, she will be unrepentant. Offers like your"; 
own — no matter how well-meaning — will simply be 
used as an argument for escaping the penalties she 
should be compelled to pay. As a chemist, you will 
understand that the balance should be equipoised— 
that is justice. No correct analysis oan be given if 
that fundamental law were trifled with-r-and you? 
cannot speak about mercy unless it is founded on 
justice. The writer says this while bearing in mind 
the verdict of the Roman General, who summed up 
the Teutons in his day : “ Cunning in ferocity ; born 
to lie,” It would seem that this strain of mentality 
is not yet extinct in the German “ Republic,” and it 
would be well to think of it in making any suggestions 
of the kind you have done. In other words, Germany 
must first of all prove by deeds, and not by letters, 
that she is willing to recompense all those countries 
she treated so barbarously. Apparently, you seem 
to have some faint agreement with the writer in your 
remark^ on the Hamburg declaration of The Associa- 
tion of Tropical Diseases. This is hardly a sign of a 
repentant race, is it ? And what effect would the 
letter you suggest, signed by a dozen scientific men, 
have on a nation like France, and to what extent 
would it represent the seventy millions of people who 
constitute Germany ?— I am, Sir, etc., 

Wolverhampton T. Moore Hickman 

[We do not think our coliimris are suitable for the 
discussion of history or foreign politics ; if any 
correspondents can make suggestions for more 
cordial relations between foreign chemists we shall 
/welcome them. — E d ] 


THE EPILATION OF SKINS 

Sir, — When we have lived for another 6000 years 
we may be in a better position to judge whether 
Mr. Jerome Alexander’s mummies are better than 
those of the Ancient Egyptians. His criticism of 
my knowledge., of rigor mortis would be fairer if he 
quoted my remarks more fully and did not leave put 
a subsequent sentence ‘‘ and probably other times 
as well, which supplies the omission he complains 
of. But my paper was riot a dissertation pn rigor 
mortis, information on which can be found in text- 
books on physiology ; it merely outlined the con- 
nexion between rigor mortis and its resolution With 
epilation and bating. 

While all leather workers appreciate Mr. J. T. 
Wood’s unbounded zeal for research it is obvious that, 
neither he nor any other individual cbuld hare made 
binuelf thoroughly acquainted with all the" highly 
technical sciences concerned. , It is not surprising, 
therefore, that he begins his criticism of a medical 
subject with a “ howler.” He demands the word 
“ depilation ” which means pulling the hair down. 
An animal has to be described as staritogvin a 
certain postfire man at attention). cannot 
null th<f hair down 
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mdre : than -we own pull the epidermis,™ from the* ^ PFR^OMAI ANn riTUPD Nrmrc 

soles of his feet/ The skin is the outoitoost organ / PfcK5UWAL ANP OTHER NOTES 

of the body hot the uppermost or lowermost. There- T P^of. W. H. Perkin, F.R.S., Waynflete Professor 
fore the hair^ can, anatomically^ only ^be pulled out/ ^ Chemistry in the University of Oxford, has beeir. 
It is as easy to be accurate as inaccurate and sayes ^elected to the board of the British Dyestuffs Corpora-^ 
confusion in science* Mr. Wood’s second ‘ ‘ howler tion, Ltd. Prof. Perkin has for some time supervised" 
is ‘ ^bacterial trypfein,- Shade of Pasteur I V Trypsin research department of the Corporation, and he * 
is a name given to a speoifio enzyme system made will continue to do so whilst serving as a director, 
by an animal’s 'pancreatic gland and has nothing : \ Dr. J. I. 0. Masson, M.B.E., reader in organic 
to do vdth bacteria which ate vegetable organisms, chemistry in the University of London, has been 
His third “ howler *' is to misquote my nohien- appointed a fellow of University College, London, 
clature apd thus attempt to make it, appear that I, ^ Sir Arthur Duckham, the well-known authority on 
also, am pot conversant with my subjects. 1 do the carbonisation of coal, is at present visiting the 
not think it just for him to misquote people, especially United States in connexion with the development 
when he is criticising the quotation. . , of carbonisation in that country. 

Hi* statement that l ‘‘had m knowledge, of tan- V Oii February 15, the degree ofb.Sc. was conferred 
mng may or may not be t W e, what has that on jfc.- A . Preath, director of the scientific labora- 
got to, do with Tanmng'.js. not mentioned m tory of Messrs. Brunner, Mond and Co., by the. 
my^paper. W Mr, Wood should choose me to v University of Leyden for a thesis on “ The Ternary 
hurl this onslaught at I do not know ;^ I have never and Quaternary Equilibria in the System Sodium 
yet expressed any knowledge about tanning. I'" Perchlorate— Ammonium Sulphate — Ammonium Per- 
fancy that he must be thinking of somebody else/: c h] Q rato~-Sodium Sulphate— Water.” 

He goes on to say that I am not telling the truth The retirement of Dr. H. J. H. Fenton, of the Uni- 

Z m LSion ! In^ ly C6 pa?r1' ^tovelbeeSrSk ^ £ verity Ch^l^boratory, Cambridge, is 

and open, describing not theories, as he alleges, but;- «SPlJ ed ^ Cu "? *“ bee ? . gwa l ^ 
experimental facts as lucidly as I can so that anybody, • reec * 0I J °* Warsaw m recogmtion of her 

including Mr, Wood, can repeat the experiments, researches on radium. 

Yet he does not do this, but merely produces state- ti The Council of the Royal Society has decided to 
ments. For" instance, he has examined the limes recommend for election in the Society the following 
and has found few enzymes there. But we arc candidates :—Dr. T. N, Annandale, Mr. J. E. Barnard, 
vouchsafed no details ; wo do notknow what tests Pr°f. J. F. Gem mill, Dr. M. H. Gordon, Prof. P. 
he refers to or which class of enzyme he has tested - Groom, Dr. C. K. Ingold, Prof. P. F. Kendall, Prof, 
for. "' Completely ignoring my experiments he VL. V. King, Prof. L. J. Mordell, Dr. T. Slater Price, 
declaie^ that ammonia will unhair a hide, yet he ; ., FcoL C. V. Raman, Prof. L. J. Rogers, Dr. Alexander 
does pot tell us what precautions were taken to Russell, Prof. C. Spearman, and Dr. F. Twyman. ^ 
remote or stop the action of thrombase at the hair* V Mr. Theodore Rendle has taken up the appoint-- 
roots. One can put skin into ammonia as I described, ment of technical works manager to Messrs. Cnivers 
but that is no proof that it is the ammonia which is and Sons, Ltd., Histon, Cambridge. Up to the 
doing the unhairing. Perhaps Mr. Wood will be present, Mr. Rendle has acted as technical consultant 
kind enough to give us the technique for the exclusion to the group of polish manufacturers associated 
of thrombase and saproprotease from the export ' with Messrs. Hargreaves Bros. & Co., Ltd., of Hull, 
mental “ ammonia unhairing ” to which he refers, being a director of Hargreaves (London), Ltd., and 

Mr. Wood’s strictures about the medical profession chief chemist to Messrs. E. Brown and Son, Ltd., 
will cause them to listen to him when he cam tell Manufacturers of Meltonian Polishes. t -v; 

them something new about the chemistry of child- protest against the Proposed Anglo-German Dyestuffs Agreement j 
hirth or even lupus of the skin. Ho will then also a protest against the proposed agreement between; 
hear Of Runter’s famous advice to Jenrier to “Be the British Dyestuffs’ Corporation and the Interessen- ; 
accurate.* ’ It is as important to be as accurate iu-fv-Gemeinschaft was made by a deputation from the- ■ 
controversy as in nomenclature, and to place, as ' British Association of Chemists, which was received 
I have done in ray paper, one’s cards on the table. V by the President of the Board of Trade, the Rt. H on J 
As I hayeHned to demonstrate experimentally, the Sidney Webb, M.P. The deputation, which was 
hlood in the skin is a valuable agent for the tanner, introduced by Mr. C. S. Garland, consisted of Messrs. 
Blood is probably the most important and powerful j. j. Allpas, J..Barr, E. M. Marchant and A. Stewart? 
c hemical in the world, yet I have not seen the word Mills, ^ 

fiiyen even a line in a leather cheuoist’B index, in - , Mr . Sidney Webb expressed his pleasure at meeting 
H [)ite of., the fact that tanners deal with an orgaii the representatives of the chemical profession, a|ai 
which hasTecently been an elaborate living structure — expressed the view that the present Government - 
the skinny- ;4. ^ y c •• • had the greatest sympathy ana appreciation of the 

Mr. Wood refers ine to a paper’ by Mr, Collett,* labours of scientific workers. The future, not only 

which t6 refutb ' v ^ — “ * " ‘ ■ ‘ 4 

lending about the bacterial * 

- I am, Sir, ©to., 

aspirations 
Ell MdAin whether 
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members of the deputation present were in possession 
of that solution of all economic problems, the applica- 
tion of the infinite resources of atomic energy to 
production and social needs, but he was conscious 
that it was in the direction of the utilisation of 
hitherto undiscovered forces that progress would be 
made, and he was confident that the world in the 
year 2000 a.d. would be as different from the world 
of 1924 as the world of to-day differed from that of a 
century ago. He did not visualise in the immediate 
future the possibility of scientific men being placed 
in control of the whole administrative machine ; the 
scientific man must for a long time at least depend 
upon the lay administrator and the representatives 
of democracy, politicians, liaison officers, and the 
interpreters of the conscious consent of democracy. 

Members of the deputation expressed their concern 
for the future of the organic chemical industry if the 
terms of the proposed agreement were correct. 
The possibility of the British Dyestuffs Corporation 
becoming the mere agents for the United Kingdom 
for the I. G. must have a disastrous effect upon the 
industry in this country, and completely reverse the 
policy of H.M. Government with regard to the 
building up of the industry which was regarded as 
one of our first lines of defence in peace and war. 
The dyestuffs industry was the only training ground 
for technological chemists. The dyestuffs industry 
was not merely concerned with the manufacture of 
dyestuffs, but was at the basis of the whole organic 
chemical industry with its innumerable products 
applied to services of the community in the most 
diverse spheres. The comparative failure of the 
British Dyestuffs Corporation was attributed to the 
want of appreciation of science and the attitude of 
hostility to tho technical directors of the Board by 
those whose interests were purely commercial, 
and a plea was made for the strengthening of the 
scientific direction of the Corporation. In marked 
contrast to the failure of the British Dyestuffs 
Corporation figures were given where the dyestuffs 
industry of this country had carried on successfully 
and profitably under the direction of scientific men. 
In one case production had been quadrupled since the 
year 1920, and the scientific staff correspondingly 
increased. It was emphasised that the superiority 
of the German Dyestuffs Corporations was due to 
the scientific direction and appreciation of scientific 
Work in Germany, and that if the same condition 
prevailed in this country we need not fear German 
competition, given the necessary protection which 
has been promised under the provision of the Dye- 
stuffs Act. 

In reply it was stated that no definite agreement 
had been submitted to the Board of Trade, and that 
before any such statement could be ratified it would 
halve to be ratified by the shareholders of the British 
Dyestuffs Corporation at a general meeting, and * 
would require the approval of H.M. Government. * 
Before that approval could be given full considera- 
tion would be given to all parties interested. A full 
consideration would be given to the points now raised 
by members of the deputation and the interests of dye- 
stuffs makers other > than the British Dyestuffs 
Corporation. 


MARKET REPORT 

This Market Report is compiled from special informatioi 
received from the Manufacturers concerned. 

Unless otherwise stated the prices quoted below cover fair 
quantities net and naked at sellers * works . 


GENERAL HEAVY CHEMICALS 

In spite of labour troubles the demand for hoavy chemicals 
is well sustained, but there are no fundamental changes in 
prices to report. The effect of the revision of tho German 
reparation levy is somewhat obscure, and it remains to be 
seen whether the rebate of the duty will be counterbalanced 
by tho increased cost of manufacture, caused partly by the 
stabilisation of the currency. 


Acetic Acid, 40% teoh. . . 
Acid Hydrochloric 


Acid Nitric 80° Tw. 


Acid Sulphuric 


Ammonia Alkali 


Bleaching Powder 

Bisulphite of Lime 
Borax, Commercial- 
Crystal . . 

Powder 


Calcium Chloride . . 

Potash Caustic • • 

Potass. Bichromate 
Potass. Chlorate . . 
S alamm o nia o . » • • 

Salt Cake 
Soda Caustic 76% 

Soda Crystals 

Sod. Acetate 97/98% 

Sod. Bicarbonate 
Sod. Bisulphite Powder 
60/62% 


Sod. Chlorate 

Sod. Nitrate refd. 96% . 

. So^L Nitrite, 100%basis. . 
^ta&JSuIphide oono. 60/65 
g^ A flulphite, Pea Cryst. 


£24 per ton. .Fair inquiry. 

3s. 9d. — 6s. per carboy d/d., ac- 
cording to purity, strength and 
locality. 

£21 108. — £27 per ton makers 
works according to district and 
quality. 

Average National prices f.o.r. 
makers* works, with slight varia- 
tions up and down owing to 
local considerations : 140° Tw., 
Crude Acid, 65s. per ton. 168* 
Tw., Arsenical, t6 10s. per ton. 
168° Tw., Non-arsenical, £0 15s. 
per ton. 

£6 15s. per ton, spot, delivery. 
General export demand good, 
particularly from the Continent. 

Spot £11 d/d. ; Contract £10 d/d. 

4 ton lota. 

£7 per ton, packages extra, 

£25 per ton. 

£26 per ton. 

(Packed in 2-cwt. bags, carriage 
paid any Btation in Great 
Britain.) 

£5 17s. 0d. per ton d/d. 

£30 — £33 per ton. 

5Jd. per lb. 

3d. — 3£d. per lb. 

£32 per ton d/d. 

£4 10s. per ton d/d. 

£17 — £19 10s. per ton, according 
to quality. 

£5 5s. — £5 10s. per ton ex railway 
depots or ports. 

£24 per ton. 

£10 10s. per ton oarr. paid. In 

£19 — £20 10s. per ton according to 
quantity, f.o.b., 1-owt. iron 
drums included. 

3d. per lb. 

£13 5s. — £13 10s. per ton ex 
Liverpool. Nominal. 

£27 per ton d/d. 

About £15 per ton. 

£15 per ton f.o.r. London, 1-cwt. 
kegs included 


RUBBER CHEMICALS 

Antimony sulphide . . Expected to advance in sympathy 


Golden . , 


with the crude metal. 

5|d. — Is. 3d. per lb., according, to 
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Crimson . . ... Is. 3d.— Is. 8d. per lb„ according 

to quality. 

Arsenic Sulphide, Yellow Is. lid. per lb. 

Cadmium Sulphide , . 4s. per lb. 

Carbon Bisulphide ,. £24 — £26 10s. per ton aocording 
to quantity. 

Carbon Black . . . , Prices continue low but expected 

...../ to advance in the Spring. Two 
or* three case lota can now be 
bought at 6£d. per lb. ex wharf. 
For direct shipment in quan- 
tity the price is about 6d. 
per lb. o.i.f. 

Carbon Tetrachloride . . £66 per ton, drums free. 

Chromium Oxide . . Is. 3d. per lb. 

Indiarubber Substitutes, f 6d - 7d - P e . r lb \ I ? earer ow “« * 

White and Dark 1 " or T« d 008 , t of ra P e 80cd ° d - 

L Good demand. 

Lamp Black . . . . 40s. per cwt„ barrels free. 

Lead Hyposulphite .. 7 $d. per lb. 

Lifchopone . . . . £22 10s. per ton. 

Mineral Rubber “Rub- 

pron V ,, .. £16 10s. per ton f.o.r. London. 

Sulphur £10 — £12 per ton, according to , 

quality. 

Thiocarbonilide . . ... . 2s. 9d. per lb. 

Vermilion, pale or deep . . 3s. 4d. — 3s. 6d. per lb. 

Zinc Sulphide . . . . 7$d. — Is. 8d. per lb., according to 

quality. 

WOOD DISTILLATION PRODUCTS 

All acetates command a good trade, but those are the only 

products in this section which show any activity. 

Acetate of Lime — 

Brown . . , . . , £14 10s. per ton d/d. Demand 

active. 

Grey £21 per ton. 

Liquor , , . , . . 9d. per gall. 32® Tw. 

Charcoal . . . . , . £7 6s. — £9 10s. per ton, according 

to grade and locality. Market 
steady. 

Iron Liquor * , . . Is. 7d. per gall. 32° Tw. 

Is. 2d. „ „ 24° Tw. 

Red Liquor . . . . lOd. — Is. per gall. 14/16° Tw. 

Wood Creosote , . . . 2s. 7d. per gall. Unrefined. 

Wood Naphtha — 

Misoible . , . . 6s. per gall. 60 % O.P. Dull 

market. 

Solvent . . . . 6s. per gall. 40 % O.P. Dull 

market. 

Wood Tar . . . . £5 — £6 per ton according to grade. 

Demand not very brisk, Ample 
supplies. 

Brown Sugar of Lead . . £47 per ton. Demand active. 

TAR PRODUCTS 

Acid Carbolic- 

Crystals . . . . 7}d. — 8d. per lb. Better demand, 

and firmer market. 

Crude 60’s . . . . Is. lOd. — 2s. per gall. Firmer, with 

more inquiry. 

Acid Cresylic, 97/99 , .. Is. lid. — 2s. Id, per gall. Steady. 

Increasing business and numer- 
ous inquiries. 

Pale 96% . . . . Is. 10d.— 2s. per gall, Steady 

demand. 

Dark .. ,. Is. 1 Id. per gall. Steady business. 

Anthracene Paste 40% . . 4d. per unit per cwt. Nominal 
price. No business. 

Anthracene Oil-*- 

Strained .. , . 10d. — lid. per gall. Very quiet. 

Unstrained , . . . SJd. — 0d. per galL 

Benzols — 

Crude 66V .. .* 10W. — Is. per gall, ex works m 


asd Industry 

Standard Motor 
Pure 


Toluole— 90% .. 

Pure . . 

Xylol coml. 

Pure 
Creosote— 

Cresylic 20/24% 

Middle Oil 

Heavy V 

Standard Specification ) 
Naphthar— 

Crude .. . . 8d. 
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Is. 4jd. — Is. 6d. per gall, ex work* 
in tank wagons. 

Is. 8*d. — Is. 10d. per gall, ex 
works in tank wagons. ...? 

Is. 4Jd. — Is. 7d. per gall. 

Is. 8d. — Is. lid. per gall. 

2s. 3d. per gall. ; 

3s. 3d. per gall. 


. 1 Id. — 1 1 id. per gall. Few inquiries 
') 8|d. — lOd. per gall, according to 
grade and district. Market 
quieter. 


Solvent 90/160 
Solvent 90/190 
Naphthalene Crude- 
Drained Creosote Salts 
Whizzed or hot pressed 

Naphthalene — 

Crystals 
Flaked.. 

Pitch, medium soft 

Pyridine — 90 / 1 40 


-9d. per gall. Y 
.—Is. 3d. [ 
L— Is. 3d. ) 


Is. Id, 
Is. Id 


More inquiry. 
Prices show up- 
ward tendency. 


Heavy 


£7 — £8. Fair business. 

£10 — £14 per ton. Prico nominal. 
No business. 

£16 10s. per ton. 

£17 per ton. 

60s. — 70s. per ton. More enquiry. 

Prices hardening. 

16s.— 15s. Od. per gallon. Mora 
demand at higher prices than of 
late. In the South as much as 
17s. 6d. has boon quoted. 

11s. — 12s. Steady with fair busi- 


INTERMEDIATES AND DYES 

Business in dyestuffs is maintained, but without much im- 
provement. Prices remain firm. 

In the following list of Intermediates delivered prioes 
include packages except where otherwise stated. 

Acetio Anhydride 95% Is. 6d. per lb. 

Acid H 48. 6d. per lb. 100% basis d/d. 

Acid Naphthionic . . 2s. 5d. per lb. 100% basis d/d. 
Aoid Neville and Winther 6s. lid. per lb. 100% basis d/d. 


Acid Salicylic, tech, 

Aoid Sulphanilio 
Aluminium Chloride, an- 

hyd 

Aniline Oil 
Aniline Salts 
Antimony Pentachloride 
Benzidine Base 
Benzyl Chloride 05% . . 

p-Chlorphenol . . 
jp-CJhloraniline . . . , 

o-Cresol 29/31° C. 
m-Crosol 98/100% 

p-Oresol 32/34° O. 

Dichloraniline , . 
Dichloraniline S. Acid 
p-Diohlorbenzol .. 
Diethylaniline 

Dimethyaniline . . 
Dinitrobenzene . . 
Dinitrochlorbenzol 


Dinitrotoluene — 48 /5 0° 
66 / 68 ® 

Diphenylamine . . 

Monochlorbenzol 

a-Naphthol 


Is. 4d. — Is. 6d. per lb. Steady 
demand. 

10*d. per lb. 100% basis d/di 
Is. per lb. d/d. 

7|d. — 8|d. per lb. naked at works. 

7 Jd. — 9d. per lb. naked at works. 

Is. per lb. d/d. 

4s. 6d. per lb. 100% basis d/d. 

Is. 3d. per lb. 

4s. 3d. per lb. d/d. 

3s. per lb. 100% basis. .-i- 

5d. per lb. Demand moderate. 

2s. Id. — 2s. 3d. per lb. Demand 
modorate. 

2s. Id. — 2s. 3d. per lb. Demand 
moderate 
3s. per lb. 

2s. 6d. per lb. 100 % basis. 

£75 per ton. 

5s. per lb. d/d., packages extra, 
returnable, 

2a. 5d. per lb. d/d. Drums extra- 
9d. per lb. naked at works. 

£84 10s. per ton d/d. Advanced in 
sympathy with benzol 
8d. — 9d. per lb. naked at works. 

Is. 2d. per lb. naked at works* 

3s. 3d. per lb. d/d. 

£63 per ton. • 

2s. 6d* pe* lb. d/d. 

Ma: ia i\* . A iA ’ - 



flffiMr. and; i^ustrv ■**, 


• -Naphthylamine 
/1-Naphthylamine 
m-Nitraniline . . 
PrNitranilino 

Nitrobenzene 
o-Nitrochlorbenzol 
Nitron aphthalene 
p-Niilapphenol *. 
p-Nitro-o-amido -phenol 
m-Phenylene Diamine 
p-Phenylene Diamine 
. R,. Salt 

Sodium Naphthionate 
o-Toluidine 
p-Toluidine 
m-Toluyiono Diamine 


• 4s. per lb. d/d, 

. . 5a. 3d. per lb. d/d. 

. . 2a 6d. jper lb, d/d* 

. . 5Jd. — 6|d. per lb. naked at worka. 
. . 2s. per lb. 100% basis d/d. 

. . llfd. per lb. d/d. 

> . Is. 0d. per lb. 100% basis d/d. 

* 4s. 6d. per lb. 100% basis. 

- * 4s. 6d. per lb. d/d. 

. • 10s. fld. per lb. 100% basis d/d 
. 3s. per lb. 100% basis d/d. 

. 2s. 7d. per lb. 100% basis d/d. 

. 7d. — 8d. per lb. 

. 3s. 10d.— 4s. fld. per lb. d/d. 

. 4s. 6d. per lb. d/d. 


Hexamine '’ . ; . ; ,7.V* 

■ ' W eaker. v Larg^ supplies -fcyatflS 

v-.;. -V ' ; able..' '' • - , ;y.»;" y v 

Homatropine Hydrobro- 

mide .. .. ,, 30s. per oas. ; ; „ / 

Iron. Ammon. Citrate, B.P. Is. 1 Id.-— 2s. 3d, per lb. f aocording 
. to quantity. . 7. .7 


PHARMACEUTICAL AND PHOTOGRAPHIC 
CHEMICALS 

The principal items are in good demand for home trado and 
export orders generally show some indication of an improve- 
ment, whioh is expected to continue. 


Aeid, Acetic 80% B.P. 
Acid, Acetyl Salicylic 

Acid, Benzoic 


Acid, Boric B.P. 


Aoid, Camphoric . . 

Acid, Citric 

Aoid, Gallic 

Acid, Pyrogollic, Cryst.. 
Acid, Salicylic 


Aoid, Tannic 
Acid. Tartaric 


Amidol 
Acetanilide 
Amidopyrin 
Ammon. Benzoate 


W . ’ * peril, 

Ammon. Carbonate B.P. £35 per ton. 


. £52 per ton, 

. 3s. Gd.— 3s. 9d. per lb. Weaker 
tendency. 

. Commercial acid 2s. 9d. per lb. 
B.P. quality remains scarce at 
4s. per lb, 

. Cryst. £54 per ton. Powder £58 
per ton. Carriage paid any 
station in Great Britain. 

18s.— 20s. per lb. 

. Is. 5Jd. per lb., less 5% for ton 
lots. Market firm. 

3s. per lb. for pure crystal. 
Steady market. 

Gs. per lb., for 28 lb. lots. 

English make, 2s. 3d. per Ib„ 
which is below the price of im- 
j>orted material. 

38. 0d. per lb. for B.P. quality. 

Is. Id. — Is. l|d. per lb. less 5%. 
Firmer with more demand. 
Continental acid offered at la 
per lb. less 5% c.i.f. U.K. port- 

98. per lb. d/d. 

3s. per lb. Weak. 

13s. 3d. per lb. Demand negligible. 

3s. 9d. per lb. English make. 


Magnesium Carbonate- 
Light Commercial 
Magnesium Oxide— 
Light Commercial 
Heavy Commercial 
• Heavy Pure ♦ * 

Menthol— 

A.B.R. reoryst. B. P. 
Synthetic , . 

Mercurial^ ♦ . . 

Red oxide . , , 

Corrosive sublimate , . 
White procip. 

Calomel -• . . 

Methyl Acetanilide 
Methyl Salicylate 

Methyl Sulphonal. , , 
Methylene di-tannin 
Paraformaldehyde 

Paraldehyde 
Phenacotin . . 
Phenazone v V 7 . . 


o Penolphtlialein .. 
Potass. Bi tartrate — 
99/100% (Cream 
;,^.-,a? ft rt^r) • ... . 


* £36 per ; tonnefc. •; ...• * *:* ’*•* 

* £76 per ton, le&s 2J%. . 

. £26 per ton, less 2$%. * 

* I®* 6d.— 2s. 3d. per lb., according 

to quantity. Steady market. S 

66s. per lb. • v '." ' ’/ ! V 

. 26s. — 35s, per lb., aocording to 
quantity. English paake. Steady 
domand. ; 

-■ Prices rediiOed. Market quiet. 

, 4s. 9d. — is. lOd. per lb. 

. 3s.— 3s. Id; ? U ^ „ 

. 4s. Id.— 4s. 2d. 

. 3s. 5d»— 8s. 6d. . „ • 

* 20s. per lb'. 

* 2s. 9d.— -2s. 10d. per lb, for 

carboys. Slightly easier. 

24s, per lb. Scarce. , 

7s. 6d. per lb. In good demand. 

■ 38* 6d. per lb., without much 
inquiry. 

Is. 4d.— Is. 8d. per lb. Cheaper. 

7b. per lb. Dull, 

7b. 9d, per lb. fo$ owt; lots. 
Spot prices much lower than 
forward offers. 

7s. 6d. per lb. Firm, 


Atropine Sulphate 

Barbitone . . 
Benzonaphthol . . 
Bismuth Salts . . 

. Bismuth Carbonate 
.• ■. ** Citrate . . 

»» Salicylate 

' n Subnitrate 

Borax B.P. 


. ; Bromides — 

Potassium .. 
Sodium 
Ammonium 
Calcium Lactate 

Chloral Hydrate . . 
Chloroform . . 
Ckeosote Carbonate ' 
Guaiacol Carbonate 


. 12s. 6d. per oz, for English make., 
Market neglected. 

. . 15s. per lb. Weak market. 

. Gs. per lb. Firmer. 

. A steady market. Prices aocording 
to quantity : 

12s. 9d.— -14s. 9d. per lb; 'V - 
.; Us. 4d.— 13s. 4d. „ 

. 10s. 2d.— 12s. 2d. i , 

. 10a 9d.— 12a 9d. „ 

. Crystal £29, Powder £3d per ton. 
Carriage paid any station in 
Great Britain. 

Per lb. - 

* 0d.— lOd. *) ^ 

* 3jd. r Hncerta^^iarket. 

* 2s. 6d. per lb. for l^^English 

make. Prices. redliHE^ \ 

3s. 9d. per 

* 2a per lb. fo# cwt. lots. 

6s. Od. per lb. Little demand, 

' snaall stookg^ 


Potass. Metabisulphite 
Potass. Permanganate 

Quinine Sulphate 

Resorcin ... . 

Silver protelnate 
Sod. Benzoate, B.P. ' 


?•*. • V 38s.— 90s. per ewt., less 2|%. 
L c- ' . / Firm market. Inquiry £ood. 

Citrate } . . . la. 8d— 2a. per lb. ^ 8 

. Potass. Ferrioyanide .. 3s. per lb. - 
Potass.' Iodide ' . . . . 16s. 8d.— 17s. «d. per lb., aooord- 

ing to quantity, v Demand con- 
_ tinues. ••• • 

- Potass. Metabisulphite . , 7$d. lb., l-cwt. kegs included. 
Potass. Permanganate . . 8Jd— 9d. per H*.; for B.P. etystal 
_ . , English make. 

Quinine Sulphate . . 2a 3d,— 2a 4d. per oa, in 100 oz. 

. / . tins. Steady market. ' 

Rasorpin .s 4 6s.3d^perlb. 

Salol . . * t . . . . . 4a per lb. Price fluctuates. 

Silver protelnate ., 10s. per lb; f 

Sod. Benzoate, B.P. V. 3s. 3d. per lb: In more plentiful 
. supply. - • 

Sod. Citrate, B.P.C., 1923 Is. 9d.— 2s. per lb^ according to 
i .•'",<•• • qiiantity*. « Much finder in com- 

_ . „ . mop with . Other citrates, 

Sod. Hypowilphite— ■ ■ 

Photographlo .. .. £14— £16 per ton, aeooriing to 

..quantity, d/d.' consignee’s sta- 
: : v. \ ' tion in 1-cwt. kegs. . , - 

Sod. Met&bisulphite oryst. 37s, fld.— 60s. per pw^ nett cash, 

„ , 4 accordiig to quantity. ’ 

Sod. Nitropruss.de 16s. par lb. tsss for/tostotity. 

Sod. ; . Potass. '..Tartrate . *\?*F*} ■ 

(Rochelle Salt) . . 76s* 6d.— § Is. 6d . per cwt., accord 
o ' ^ ing to i prices reduced 

^?^ to e-v- n>. 



:T ^3Pdw;WwfJ*k .y» : r..: - *.10d.— Is, 2d. per lS. t according tp% Ottd cflfloac Oil-— 

■•■ >•?>•;•< , ''.'. quantity. . . .;// '.'1 : Bul gari an ■ . 

Sod^ Sulphite, anhydrous £27 10»^£28 lOa per ton, accord- '/. '‘Anatolia^- 

ing to v quantity, . I -cwt,. keg* ■ Palma Rosa Oil . . 
r. included. , In large casks £1 pe**? Kepperaint Oil-* 

• ton less,^, ... . English ./>' 

Sulphonal. . t . 18s, 6d. pet U> v f , /, *+? t Wayna County * 

Tartar ?&netio . , ^ ' \ , ^is. i(d, per tty X ’ 

Thynioi. ; * > . . . ;v* 13s. fid.— 144: fid; per lb; for good - Sandal Wood Oil— 

t V-i'/ white crystal from ajowan «»d. c 


PERFUMERY CHEMICALS^ 


, Australian 


i% issued, per lb. 

• 27s. 6d. per oz.' Much cheaper. 
; . 21s. per oz. ,, . 

, . 18s. 6d. per lb., ■' 

, , 70a per lb. 

U\ 18s, per lb. Advanoed. 

• / ifis. per lb. Advanced. 

9s. fid. per lb. 

'v. 25s. per lb. - 
.. 21s. per lb. 


Acetophenone' . .12s. 8d 

Aubepine ,. **<-.?', 13s. 6d 

Amyl Acetate ", * - 3s. 

Amyl Butyrate . . . . 7a 8d. 

Amyl Salicylate . . 3s. 6d. 

Anethol (M.P. 21/22° 0.) 3s. 9d. 
Benzyl Acetate from Chlo- 
rine-free Benzyl Alcohol 3s. 3d. 
Benzyl Alcohol free from 
Chlorine . . .v 3s. 8d. 
Benzaldohyde free from 
Chlorine . , . 3s. fid. 

Benzyl Benzoate. . . . 3s. 9d, 


12s. fid, per lb, 
13*. 6d. M 

3s, „ 

7a 8d. „ 

3s. 6d. „ 

3s. 9d. ,, i 


Natural ■; , 

17s. fid. *, 

tt 

Coumarin . 

. 21s. 

” 

Citronellol 

. 16s. 


Citral 

. 10s. 

tp 

Ethyl Cinnamate 

10s. 


Ethyl Phthalate,> 

3s. 9d. 

ff 

Eugenol 

10s. 9d. 


(iomniol (Palmarosa) 

. 35s. 


Geraniol , * 

10s.— 17^| 

fid 

Heliotropine 

9s. per lb. 


Jso Eugenol . . , 

16s. 9d. 


Linalol ex Bois de Rose . 

20s, 


Linalyl Acetate . . 

. 20s. 

ff 

Methyl Anthranilate 

. .9s. fid. 

tf 

Methyl Benzoate , 

. 6s. 

ft 

Mu-»k Ambrette . . 

. 52s. fid. 

tt 

Musk Xylol 

. 20s. 


Nerolin . . . . . 

. 4s. 


Phenyl Ethyl Acetate « 

. 10s. 


Phenyl Ethyl Alcohol . 

, 16s. 


lthodinol . . . , , 

. 62s. fid. 


Safrol .. , 

. Is. lOd. 


Jo^ineol . . 

. 2s. 9d, 


Vanillin .. 

20s. fid. per lb. 


Cheaper. 

Much cheaper. 


Cheaper, 


Advanced. 


Advanced. 


PATENT LIST 

The dates given in this list are, In the case of Applications for Patents 
those of applications, and in the case of Complete Specifications accepted, 
those of the Official Journals In which the acceptance Is announced. Com- 
plete Specification* thus advertised os accepted are open to Inspection at 
the Patent Office immediately, and to opposition within two months of the 
date given ; theyare on sale at Is. each at the Patent Office, Sale Branoh, 
Quality Court, Chancery Lane, London, W.C. 2, 15 days after the date 
given. -V ' t ' 


X.— QENEUAL ; PLANT ; MACHINERY 

Applications 1 

Brooke, and Woodall -Duekham, Ltd. Centrifugal separ- 
ators. 4401. Feb. 20. 

Dempster and Sons, and Toogood. Regenerator furnaces* 
4545.. Feb. 22. v \ 

English Grains Co., and MoConechy. Drying apparatus. 
3528. Feb. 11. 

Evans (Allgem. Elektrizitats-Ges.). Furnace. 4704. 
"Feb. 23. 

.. Farbenfabr. vorm. F. Bayer u. Co. Apparatus for produc- 
ing intimate mixture between gases and liquids. 3782. Fcb.l3. “ 
(Ger., 6.4.23.) 

Fothergill. Evaporators. 3968. Fob. 15. 

Green. Refrigeration etc. 3837. Feb. 14. 

Heenan and Leek. Separation of solid matter from gasos. 
3868. Febr 14. 

Higgins. Apparatus for separating liquids of different 
specific gravities. 4598. Feb. 22. 

Imray (Meiater, Lucius, u. Briining). Expelling volatile 
substances by means of a stream of vapour. 4281. Feb. 19. 
Jackson (Bum and Co,). Kilns. 4145. Feb. 18. 

Leach. Refining-apparatus. 4505. Feb. 21. (U.S./ 

21 2.23 ) 

McLeod. 3589. Sec 11. ;5 


ESSENTIAL OILS 
Almond Oil, Foreign 
S.P.A, , , , . * . 14s. 6d. per lb. 

Anise Oil’.. ♦. .. Is. lid. „ 

Bergamot Oil . . . . 15s. fid. „ Dearer. 

Bourbon Geranium Oil 29s, fid. 

Camphor Oil . , . , 75s. pet cwt. 

Oananga Oil, Java ... 9s. 4^d. per lb. 
Cinnamon Oil, Leaf • , . Very little offering. 

Cassia Oil, 80/85% , .. 9s. 9d. per lb. 

Citroneila Oil— 1 - . 

Java 85/90% .. . . 4*. lOd. „ 

Ceylon . » .. . ... 3s. 7$<L M 

Clove Oil .. ... .. 8s. 7£d. „ 

Eucalyptus Oil 70/75% . . 2$. 3d. per- lb. 

Lavender Oil— * > 

I'Venoh 38/40% Erter. 24*. 6d. per lb. 
UmonOU .. . .. 3a. Id. „ 


Marks (Folysius). Drying sludge. 3534. Feb. 11/ V v > 
Pfisterer. Apparatus for washing, mixing, and satuiating 
fluids. 4373. Fob. 20. 

Pfisterer. Apparatus for mixing etc. 4378. Fob. 20. 
Phillips. Apparatus for cooling substances, liquids, or 
gases. 4521. Feb. 21. 

Stehli. Sintering -machines. 3670. Feb. 12. C 
Thermokept Corp. Vac qumising liquids, 3520. Feb. .11. 

. (IT.S., 17.2.23.) 

Complete Specifications Accepted 
30,318 (1922). Arbuckle. Separating the liquid and solid 
components of mixtures. (210,855.) Feb. 20. 

31,157 (1922). Lomplough and Harper. Retorts or stills* 
(211,219.) Feb. 27. 

33,777 (1922). Appareils efc Evaporateurs Kestner. Com- 
bined digesting and evaporating process. (204,fi70.) Feb. 27, 
4842 (1923). Akt. de Norsks Saltverker. Production of 
coarse preeipitatosJrom solutions. (194,876.) Feb. 20, 

8641 (1923). Hunt (Reynolds)* , Centrifugal deoanting oir 
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10,461 (1923). Imray (Aqttazone Corp.)* Apparatus for 
dissolving gases. (211,371.) Feb. 27. 

12,271 (1923). Bethune. Apparatus for condensing dis- 
tilled vapours. (197,341.) Feb. 20. 

13,842 (1923). Algem. Norit Maatsch. Treating liquids 
with purifying and decolorising agonts. (198,366.) Feb. 27. 

22,703 (9123). Aktiebolaget Separator. Centrifugal separ- 
ators. (204,046.) Feb. 27. 

II— FUEL; GAS; DESTRUCTIVE DISTILLATION; 
MINERAL OILS; LIGHTING 

Applications 

Atjkineon, and Stein and Atkinson. Gas-producers. 4367. 
Feb. 20. 

Black. Manufacture of liquid fuel. 4559. Fob. 22. 
Boughton. Manufacture of coal gas. 4523. Feb. 22. 
Donald. Drying peats etc. 4111. Fob. 18. 

Ges. f. Chcrn. Produkfcion. Manufacture of higlily-active 
absorption carbon. 4628. Fob. 22. (Czecho-Slov., 22.2.23.) 

Humphrey, and Synthetic Ammonia and Nitrates, Ltd. 
Manufacture of combustible gases. 4649. Feb. 23. 

Mackay. 3896. See IX. 

McLeod. Cylindrical rotating retort. 3589. Feb. 12. 
Montgomerie. 4358. IX. 

Potts (N. V. Algem. Norit Maatsch.). Manufacture of 
aotive carbon. 4529. Feb. 22. 

Schwarz. Treatment of hydrocarbons. 3785. Feb. 13. 
(U.S., 13.2.23.) 

Shoro. Conversion of heavy to light hydrocarbons. 3742. 
Feb. 13. 

Complete Specifications Accepted 

30,678 (1922). Gas Research Co. Gas-generators. 
(199,695.) Feb. 27. 

32,136 (1922). Woodroffo and Scott. See XXIII. 
32,920 (1922). Dobson, and Sugden and Co. Regenera- 
tive furnaces for gas production etc. (211,267.) Fob. 27. 

2642 (1923). Kroll. Cracking petroleum products. 
(210,972.) Fob. 20. 

9181 (1923). Dicker (S.E. Co.). Destructive distillation 
of shale etc. (21},033.) Feb. 20. 

9514 (1923). Reitinayer, and Brunner Ges. Continuous 
distillation of wood. (211,368.) Fob. 27. 

18,343 (1923). Gas Light and Coko Co., (prid Noden. 
Rotary scrubbers and washers for gus manufacture etc. 
(211,409.) Fob. 27. 

18,365 (1923). Meister, Lucius, u. Briining. Manufacture 
of highly -active charcoal. (200,839.) Feb. 27. 

21,100 (1923). Ruhr, Apparatus for distilling coal etc. 
(208,117.) Fob. 27. 

III.— TAR AND TAR PRODUCTS 
Applications 
Schwarz. 3785. See II. 

Stewart and Walmsley. Purification of crosylio acid. 
8702-3. Fob. 13. 

Complete Specification Accepted 

32,174 (1922). Vivian. Treatment of tar and like liquid 
hydrocarbons. (210,909.) Feb. 20. 


Hereward, Thoms*, and Scottish Dyes! Ltd. PtadUotloii of 
hydroxyanthraquinones. 4173. Feb. 18. ; y> : 

Imray (Meister, Lucius, u. Briining). Manufacture of vat 
dyestuffs. 4281. Feb. 19. 

Knecht and Muller. Dyestuffs. 3828. Feb. 14. 

Soo. Chem. Industry in Basle. Manufacture of . thio- 
naphthisatin etc. 3548. Feb. 11. (Switzerland, 18.7.23.) 

Sokal (Kallo u. Co.). Manufacture of vat dyestuffs. 4079, 
Feb. 16. 

Complete Specifications Accepted 

21,276 (1922). Davies, Thomson, Thomas, and Scottish 
Dyes, Ltd. Production of colouring matters. (210,703.) 
Feb. 20. 

30,923 (1922). Imray (Soo. Chem. Industry in Basle). 
Manufacture of azo dyestuffs and chromium compounds 
thereof. (210,890.) Feb. 20. 

31,254 (1922). Imray (Soc. Chem. Industry in Basle). 
Manufacture of azo dyestuffs. (211,223.) Feb. 27. 

31,595 (1922). Lewcock, Voss, and Gas Light and Coke 
Co. Manufacture of sulphurised dyes from carbazole- 
derivod indophenols. (211,234.) Feb. 27. 

2282 (1923). Marris, and Walkor and Sons. See XV. 

11,985 (1923). Soc. Chim. de la Grande-Paroisso. Manu- 
facture of green dyestuffs dyeing in reduotion-baths. (199,706.) 
Feb. 20. 


V.— FIBRES; TEXTILES; CELLULOSE; PAPER 
Applications 

Barrett, Coward, and Tootall Broadhurst Lee Co. Cellulosio 
material and manufacture thereof. 3606. Feb. 12. 

Harbens, Ltd., Leon, and Sharrat. Manufacture of arti- 
ficial silk. 3532. Feb. 11. 

Marks (Bamberg A.-G.). Manufacture of artificial silk. 
3989. Feb. 15. 

Moeller. Treating waste paper. 4012. Feb. 16. 

Nebrioh. Production of paper pulp. 4316. Feb. 19. 

Soc. Anon. La Collophane. Drying cellulose films. 3563. 
Feb. 11. (Fr., 12.2.23.) 

Soo. do Brevets Textiles. Improving vegetable fibres. 
3501. Feb. 11. (Ger., 14.2.23.) 

Tubizo Artificial Silk Co. of America. Manufacture of 
artificial silk. 4078. Feb. 23. (U.S., 24.2.23.) 

Complete Specifications Accepted 
2282 (1923). Marris, and Walker and Sons. See XV. 
10,213 (1923). Heberlein u. Co. Improving vegetable 
fibrous materials. (196,298.) Feb. 27. 

14,503 (1923). Meister, Lucius, u. Briining. See VI. 
22,583 (1923). Dobler. Manufacture of paper. (205,793.) 
Feb. 20. 


VI— BLEACHING ; DYEING ; PRINTING ; 
FINISHING 

Applications 

Courtaulds, Ltd., and Whittaker. Dyeing artificial silk. 
4604. Feb. 22. 

Hall apd others. 4542. See IV. 


IV.— DYESTUFFS AND INTERMEDIATES 
Applications 

Bates, Brightmoro, and Webber. Manufacture 
derivatives of the chlorohydroxytoluenes. 4082. FebjdjC^;' 

British Dyestuffs Corp., Clomo, and Perkin. ManUfl^KpSft 
of gamma tetrahydroquinolono etc. 3642, Feb. 12. ; : f' 

Clayton, Stokes, and Holliday and Co. Colouring flffl p fers 
of the pyrazolone series. 3704, 3710-1. Feb. 13. 'Ww? ' 
Hall, and Silver Springs Bieaclung and Dyeing Co. 
Manufacture and application of dyestuffs. 4542. Febt^22. 


Complete Specifications Accepted 
24,746 and 29,321 (1922). Plouson’s (Parent Co.), Ltd. 
(Plauson). Dyeing. (211,178.) Feb. 27. 

28,139 (1922). Russell. See XIV. 

. 30,460 (1922). Grant. Waterproofing processes for fab- 
rics. (210,865.) Fob. 20. 

10,017(1923). Usines de Keukelaere, Apparatus for 
dyeing bobbins of combed wool. (211,370.) Feb. 27. 

14,503 (1923). Meister, Lucius, u. Briining. Production 
of colour effects on paper and fabrics. (198,693.) Feb* 20, 
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APPLICATIONS 

Biohowsky and Harthan. Production of cyanogen com* 
pounds. 3706. Feb. 13. 

Brown. 4175. See XIII. 

Canada Carbide Co., and Freeman. Manufacture of sodium 
sulphide. 3800. Feb. 14. (U.S., 14.2.23.) 

Carpmael (National Electrolytic Co*). Manufacture of 
chromates. 3993. Feb. 15. ; 

Chemical Engineering and Wilton’s Patent Furnace Co., 
Wilton, and Wilton* Manufacture of sulphate of ammonia. 
4397. Feb. 20. , 

Crosland. Kiln for calcining lime etc, 4055. Feb. 16. 

Fabr. de Prod. Chimiquee de Thann et de Mulhouse. 
Manufacture of cyanides. 3961. Feb. 15. 

Johnson (Badischo Anilin u. Soda Fabr.). Manufacture of 
hydrocyanic aoid and cyanides. 4284. Feb. 19. 

Lande, and N. V. Industrieele Maatsoh. Rendering per- 
oxides etc. safer for handling. 3685. Feb.. 12, 

McDavid, Williams, and Nobel’s Explosives Co. Recovery 
and concentration of nitric acid. 3529. Feb. 11. 

N. V. Stikstofbindingsindustrio Nederland. Manufacture 
of ammonia from products containing cyanides etc. 3763. 
Feb. 13. (Holland, 21.2.23.) 

Soc. Anon. Comp. G4n. des Produits Chimiques de Louvres. 
Manufacture of salts of chrome. 4086. Feb. 16. (Fr., 16,2.23.) 

Complete Specification Accepted 
6597.(1923). Henkel et Cio., and Weber. Treating am- 
monium chloride lyes in iron vessels. (207,142.) Fob. 27. 

VIII. — GLASS ; CERAMICS 
Applications 


CHEMISTRY AND INDUSTRY • 


2<$3 


of lead products, ■ 4314. 


compound^. 


Leyser and Nathansohn. Extraction of roasted zinciferous 
dres etc. 4190. Fob. 18. 

Mookay. Electrochemical treatment of oopper ores. 3792, 
Feb. 13. 

Nathansohn. Dechlorination 
Feb. 19. (Gor., 3.10.23.) 

Rein. Cupola furnaces. 3841. Feb. 14. 

Riemsdijk. Production of refined steel and alloys from 
titaniferous ironsand. 4428. Feb, 21. 

Skappel. Recovery of metals from their 
4518. Feb. 21. (Norway, 26.2.23.) 

Stehli, 3670. See I. 

Complete Specifications Accepted 

22,454 (1922). Rosonhain and Grogan. Improving com- 
mercial aluminium. (211,027.) Feb. 27. 

27,458 (1922). Honnes. . Preparation of oros for leaching* 
process. (210,824.) Feb. 20. 

30,502 (1922). Gronqvist, Cementation of iron and steel. 
(210,870.) Feb. 20. 

31,052 (1922). Hamilton and Evans. Manufacture of 
iron and steel alloys. (211,210.) Feb. 27. 

31,127 (1922). Diehl. Preparation and smelting of ores, 
roaster-residues, slags, eto. (211,215.) Feb. 27. 

5719 (1923). Bardt. Precipitating or recovering metals 
from solutions. (211,005.) Feb. 20. 

11,219 (1923). Akt. Ferrolegeringar. Heating metals or 
alloyB in an electric furnace. (211,039.) Fob. 20. 

11,616(1923). Goldschmidt A.-O., Schertel, and Llity. 
Refining tin. (190,938.) Feb. 27. 

18,660 (1923). Siemens u. Halske A.-G. Load alloys. 
(201,176.) Feb. 27. 

XT.— ELECTRO-CHEMISTRY 


Cobb. Firetjiriteks, crucibles, eto. 4537. Feb. 22. 
Dynami4prt*Werk Engelliorn u. Co., Engelhom, and 
Schuofor. ^Manufacture of refractory compositions and 
bricks. 4388. Feb- 20. (Ger., 20.2.23.) 

Priest. Refractory coverings for furnace shafts, flues, etc. 
4631. Fob. 22. 

Soc. d’Exploit. des Proc. Hidoux. Drying and pulverising 
clays etc. 4038. Feb. 23. (Fr., 24.2.23.) 

Complete Specification Accepted 
121 (1924). Rieehers. Manufacture of raw plate glass. 
(209,417.) Fob. 27. 


Applications 

Crouoher and others. 3558. Sec XIX. 

Dragonetti. Selenium cells. 3551. Feb. 11. (Ital., 
12.2.23.) 

Mackay. 3792. See X. 

Complete Specifications Accepted 
32,373 (1922). Rutter. Galvanic batteries or electric 
accumulators. (211,255.) Feb. 27. 

11,219 (1923). Akt. Ferrolegeringar. See X. 

XII. — FATS ; OILS; WAXES 


IX.— BUILDING MATERIALS 
Applications 
Crosland. 4055. See ML 

D6colland. Manufacture of aluminium cement in rotary 
fumaeos. 3888. Fob. 14. (Fr., 14.2.23.) 

Gayon. Manufacture of binding eto. substances for building 
materials. 3692. Feb. 12. 

Huizer. Preservation and treatment of wood. 3807. 
Fob. 14. 

Mackay. Bituminous emulsions. 3890. Feb. 14. 

Marks (Polysius). 3534. See I, 

Marks (Polysius). Burning raw consent sludge. 3535, 
Feb. 11. 

Marpillero. Construction materials. 3981. Feb. 15. 
Montgomerie. Bituminous etc. emulsions. 4358. Feb. 20. 
N. V. Bataafsche Petroleum Maatsch. Manufacture of 
emulsions of asphalt eto. 3781. Feb. 13. (Holland, 30.10.23.) 
Fob. 13. 

X.— METALS ; METALLURGY, INCLUDING 
ELECTRO-METALLURGY 


Applications 

Holton. Detergent. 4420/ Feb. 21. 

Karrjmermann. Extraction of oil from vegetable sub- 
stances. 4603. Feb. 22. (Belg., 21.1.24.) 

Wilhelm. Extraction etc. of fatty acids etc. from oils etc. 
3619. Feb. 12. (Ger., 24.12.23.) 

Complete Specification Accepted 
34,884 (1922). Petroff. Manufacture of detergent com- 
positions. (211,294.) Feb. 27. 

XIII. — PAINTS ; PIGMENTS ; VARNISHES ; 
RESINS * 

Applications 

Brown. Simultaneous production of iron -oxide pigment 
and hydrochloric acid. 4175. Feb. 18. 

K. D. P. Co. Manufacture of vegetable resins. 4069- 
Feb. 16. (Ger., 17.7.23.) 

Semcnza, Semenza, and Welch. Red load paint. 3550. 
Feb. 11. 

Complete Specification Accepted 


Applications 

Borchers and Stimson. Purification of alloys containing 
iron and molybdenum, uranium, eto. 3022 and 4570/ 
Fob. 12 and 22. 

Evans. Recovery of zinc and copper from alloys. 4553. 
Feb. 22. 

Fischer. Manufacture of ductile metals. 4279. Feb* 19. 


31,248 (1922). Goldschmidt A.-G. Production of amor- 
phous, finely subdivided litharge. (189,132.) Feb. 27. 

XIV.— INDIA-RUBBER ; GUTTA-PERCHA 
* Applications 

K.D.P. Co. Manufacture of caoutchouc eto. 3574-5. 
Feb. 11. (Ger., 5 and"20.4.23.) 
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Compete Specification Accepted 
28,139 (1922). RuEsell and Broomflold. Waterproofing by 
the uso of rubber latex. (211,188.) Feb. 27. 

XV.— LEATHER ; BONE; HORN; GLtfE 
Applications 

Nelson, Bale, and Co. Manufacture of thin sheets of gela- 
tin. 4183. Fob. 18. (Sweden, 3.5.23.) 

Schottler, and Tumor Tanning Machine Co. Machines for 
* treating hides etc. 3842. Fob. 14. 

Complete Specification Accepted 
2282 (1923). Mams, and Walker and Sons. Treatment of 
spent tan spent dyewpods, straw, and like inert vegetable 
matter. (211,322.) Feb. 27. ■ 


^>,451 (19221. w gokal (Kalle ,u. 
or layer, (210,862.) Ffeb. 20. 

- .vr-;. t , --JV 

' ' " Complete Sp&^idmON .* 

21,946 (1922). Bu Font ; da Nemours and- Co. High? 
explosive^. (184,487.) Feb. 20. t- 15 , 

■■ ' V - " ■' % •■'xxiir.^ANAtysxs' 

- Complete SpucmoATitoNS : Accepted 
’ 32,136 (1922). Woodrofle, and Scott, Ltd-“ Apbaratm 
for determmmg the volumetrio proportion of a gas or traarti 
m gaseous mixtures. (211^240.) Feb. 27. •, K ■ . 

„ t* 0 J^ ld23 )' Simmance. Gas calorimeters. (210.95Q.! 
■Peb. 20.. ^ 


XVI.— SOILS ; FERTILISERS 
Applications 

Carpmael (Chera. Fabr. auf Aktion, vorm. E. Sobering). 
Means for protecting plants and animals against insects etc. 
; 4195. rob. 18. 

Pease. Fertilisers. 4420. Feb. 20. 

Hod fern (Scheel). Fertilisers. 3564. Feb. 11. 

XIX.— FOODS; WATER PURIFICATION- 
SANITATION 
Applications 

Carpmael. 4195. See XVI. 

Croueher, Gush, and Gush. Electrolytic systems for 
treating wator. 3558. Fob. 11. 

powder*’’ 3864. “"T' ■***”**" ^ 0t °‘ 

3S^“ k F 6 b 0a u. ° f 8CedS 0tC ‘ Wlil,,UrfUraI - 

HiziCres Francises. Amylacoous flours. 

4051. Feb, 16. (Ger., 19.2.23.) 

Complete Specifications Accepted 
, 4339 (1023). Lasson, and United Water Softeners, Ltd. 
Manufacture of water-softening materials. (211,340.) Feb. 27. 

8851 (1923). Ottesen. Preservation of food substances bv 
cooling. (211,032.) Feb. 20. * 

XX. -ORGANIC PRODUCTS; MEDICINAL 
SUBSTANCES ; ESSENTIAL OILS 
Applications 

University of Toronto. Manufacture of anti-diabotio 
products. 42o2. Feb. 19. (U.S., 2.3.23.) 

Wacher Ges. f. Elektrochom. Industrie. Manufacture of 
acetic anhydride. 3663. Fob. 12. (Ger., 12.2.23.) 

Complete Specifications Accepted 
_ 22,006 (1922). Imray (Meister, Lucius, u. Briining). 
Manufacture of amides of alkylatod acids. (210,809.) Feb. 20 
. 32,095 (1922). Nobel Industries, Ltd. (Du Pont de 

w an ^ Production of urea derivatives. (211 245 ) 

Feb. 27. ' * m * 

< 1 r! 23, - 1 M«“t°r, Lucius, u. Pruning. Manufacture 
Of aiaminodiaryldialkylmethanes. (204,722.) F’eb. 20. 4 

1 XXL— PHOTOGRAPHIC MATERIALS AND 
'/..V?" PROCESSES 

Applications 

, Roemmel. Photography. 4540. Feb. 22. . , 

xSr tUre ° f phot ° gr °P hic 


TRADE NOTES 

Official Trade Intelligence 

The Department of Overseas Trade (Development 
and Intelligence, 35, Old Queen Street, London, 

. 1 ) Kw received the following enquiries for 
British goods. British firms may obtain further 
information by applying to the Department and 
quoting the specific reference number 

^ UUe ^ ' Tinplate, galvanised ' sheets', steel 
(230) ; Brazil : Iron tubes (852/22/F.G./E.C./2) • 
British India : Iron and steel (the Director-General 
India Store Department, Branch No. 10, Belvedere 
Road, Lambeth, S.E, 1) ; Chile : Steel,' copper, 
bronze, copper, soap, tin, oil, turpentine, paint 
varnish, calcium carbide (8388/F.L./G.C.) ; Cuba • 
Tinplate aluminium foil (245); Hardware, paper 
heavy chemicals (246); Finland,-. Tinplate, gal- 
8teel ( 23 °): LKm'a : Lubricating. 
»£(8^2T.R. /C.C./2) ; Netherlands : Leather cloth 
(233); Silk (234); Brass tubes (235) ; New Zealand: 
Builders hardware, wall-paper' (226); Poland : 
Twpkte. sted (230) ; South Africa : Iron pipes 
(13,21 1 /E,D. /E.C. /2) ; Spain: Chemicals (238); 
Switzerland : Steel (239) ; United Kingdom : Lead- 
covered .cable, zinc, copper, bronze, brass, steel 
(the Controller, Post Office Stores Department, Studd 
Street Depot, Islington, N. 1) ; United States : Heavy 
chemicals (21,940/F.W./C.C./2). y 

Census of Production for 1 924 

•A cans'is of production in Great Britain during 
1924 is to be taken by the Board of Trade in 1025, 
and schedules will be issued lqter to all persons and 
firms who will be required to furnish information, 
rhe inquiry wfli cover not only manufactures, but 
also agriculture, fishery, mining and building, but, 
whereas the 1907 census included all undertakings, 
it is under consideration whether only undertakings 
employing more than 5 persons (including the 
tployer) will be included. The examination of the 
send census, in 1912, was interrupted by Jbhe war, 

5ft; when peace came the returns could>hot be 
I^Jiended or completed. Now that trade is becoming 
pjnore normal, the need is |elt for this 'peiiddical 
review^ of the facts of industry, ho ^ah tb provicte a 
sound basis on which to build a reliable eltiniate of 
the national income.— (Bd. of Tt. 8^ 1924.) 
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EDITORIAL 
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T ^SSi C °^ S • a P 6 * 104 in bfe, and we are 
ragdly attaining to it, when leisure and 
indolence ar© much desired. An 

r^5fl^ f0re * $?' °f *“ aidless stroU through 
a small garden are the due reward of earlier years 
of work and study. The activity of youZr pS 
;V r °£ u % postponingour enjoj^entof^t 
Mr & consider our due. Our juvenile friend 
Mr. Woolcock urges us not only to arrange a set 
j£ Pamphkte which will explain to the viltors t o 
the Wembley Exhibition the importance of chemistry 
to the na<&, but by specious eloquence - he has 
« “ d i 8 tv siting one of them m what he calk 
our mare time. In vain have we pointed out to 
him that quiet meditation and a contemplative mind 
are necessary for the tack ; his answer reminded us 
of the reply received by an Irish king who wrote to 
a subordinate chieftain, “ Pay me the tribute thou 
owest, or else — — The chieftain replied, “ I owe 

no tribute, and if I did .” It wiv 

indefinite as were Mr. Woolcock’s observations we 

n ,eft ^ heViDg t , hftt ulJesa the Pamphlet were 
a< ^ '/bm ® week something dire and terrible 
. ^ , a ' ox pound the achievements of 
a * vaorwP* to , average visitor to an Exhibition is 

f I& t r k; can we Muse to the 

habed^. fl - apper ’ *5? lon g-handed miller, the long, 
aired musician or the pale young curate ? When 

omoseVf^^K 6 ^ a d “ 1 ^ 1 beadache and 
s mn o ^ ta booed by anxiety, we have to think out 

sat axaf asH ■“ s ”“» 


the boihng broth. More conferences are to be held, 
a ^ to be inspected, estimates of expenditure! 
^idered and calculations about rents, 
[ a ^ aud . repays, the three R’s which play such an 
important part in a modem budget. " Give us 

Xo k r Z?' 3 some. « Gi^ us nothing to 

thtel ^m 18 xV T d ?“ Cobian allies. Sometimes 
like Mr, Dooley that we are a bit Cubian 
weU * , days are already getting 

wSTti, "t ,dren W1 i 1 wake earli er and the beef , 
Z JL "* , en ^ben your days is to add a piece on at 

pS,te«mri5 Dr- Ar ? 1 ^ tron « is succeeded in his 
Residency bya man of npe years— there is a retired 
ftxrfessor at Cambridge who would satisfy us— we 
shall have a restful time after next July/ We can 
^rhaps hold out till then and look forward to a 
onrrMTift °thf ul existence. Even as we write some 
H^^ dcnt pots. forward a desire for a universal 
We ar e in no frame of mind to undertake 
for ,,/ ^Sf*- Umv8 f 8al *l uiet wiU be good enough 
P on t h ^e receive a chemical journal 
wntten hi Polish. It gives us less trouble than any 
other publication which is sent to us. How rapidly 
a/ntbfk k ° W bttle fatigue we skim the pages after 
a satisfying meal and m a room religiously kept quiet 

PolaJdl “ 0U a Sunda y afternoon* ftail, 

* * * 


si( £ ^f.p^ces. Our youthful Pre- 
of ?n; Z&l ferity wc envy and covet, in spite 
tiie 4 ° Commandments, has conceived 

fiftimii ° n ? ous *4®* ^ time something waa 

about i? «!w?+ ? Chemistry House. ^Writing 

tatting About it would have sufficed for 
^OUver Twist he asks for more, 
minrifl T Z c . 0I ^ en ^ to have the idea simmering in our 

o 3’ %;/ripatrong anTstirs it 

round , 


« g«t satisfaction to announce- that ’ 
Hw Majesty the Kmg has been graciously pleased 
tL * patronage to the Annual Meeting of 

the Society to be held this year in Liverpool We 

tokU/^fb 3 1 iverpo ° 1 Season on fresh 
3 1 /, the Kbrn s appreciation of the Society's 
work and are confident that this distinction will be 

°f Liverpool, and by 
“ e “b®” °. f % Society, Formerly/Kings were 
fbeir physioal: strength, or if they were 
not chosen, they Imposed their mle on the community 
“«®*ied hi theiiseof the sworelS 
**8 than their competitors. -Id these 

modem days the success of aKiAg iTtedgedby 

*° ^bitS oj Kibtedte 
SSLifiL'JSSiQi has - been Oonspictions 

eohoeraed. . 
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CHEMISTRY AND INDUSTRY 


H*r. 14, 1M4 


SOME PAGES FROM THE STORY OF * 
INDIGO* 

By W. A. DAVIS, B.Sc., A.C.G.I. 

In the short time at my disposal I shall be able 
to turn only a few pages of the “ Story of Indigo.” 
This story, like that of linen, with which indigo has 
always been closely associated, begins in the very 
earliest periods of man’s history. Long before 
man was able to clothe himself in “ purple and fine 
linen,” tradition has it that he ornamented his 
skin with the extract of woad, one of the plants 
yielding indigo. Both linen and indigo had their 
origin in the early civilization of the East and it 
is interesting that both depend on very similar 
complex bacterial changes for their production. 

The linen fibre and the indigo used to dye it are 
both of plant origin and both are obtained by leaving 
the stems of a plant in contact with water, when 
certain peculiar changes set in spontaneously which 
in the one case set free the valuable linen fibre and 
in the other the far more precious blue dye indigo. 
In the warm climates of the older civilizations — 
China, Egypt and India — the conditions for the 
growth and fermentation of the flax and indigo 
plant were ideal, and until very recently the pre- 
paration of both linen and indigo was carried out in 
almost precisely the same way as was practised in 
the days of the Pharaohs. 

The Importance of the Indigo Industry 

The importance of indigo may be realised from 
the fact that not only was it the most widely used 
and valuable dye during countless generations of 
the past, but even at the present day it is by far the 
most important dyestuff. 

Neglecting the smaller indigo-producing countries 
such as Central America, Brazil, the Philippines, the 
value of the total world-market for indigo under 
pre-war conditions considerably exceeded 5 millions 
sterling. This value falls not far short of that of all 
other artificial organic dyes put together as can be 
seen from the following table showing the German 
exports of dyes before the war. It must be remem- 
bered that Germany then supplied six-sevenths of 
the world’s requirements of artificial organic dyes. 

Tabu? I 

1880 1890 1895 1900 1905 1907 1909 

Tons 

Aniline dyes 2141 7280 15,789 23,781 36,570 43,716 47,777 

Alizarin „ 5588 7906 8928 8591 9359 10,500 34,784 

1907 

V( dues. Aniline dyes . . . » . . £5,600,000 

Alizarin £1,200,000 

Growth of the Synthetic Indigotin Industry 

This is not the occasion to describe in^fitail the 
history of one of the greatest and most^ opiating 
achievements of modem chemistry — th.tr ' ' * Ration 
of what only 40 years ago was regairff zt as 
a dream — the manufacture on an ^scale 

from coal tar of indigotin, the chief ' <t of 

the valuable natural dyestuff indigo. > ,-jgresa 

* A lecture delivered to the chemists Lever 
Bros.* Ltd., Port Sunlight, on Jan. 28, 1924. 


of modem chemistry indigo has played a supreme 
part. It was from natural indigo that in 1841 
Fritsche obtained aniline — the parent substance of 
the so called " aniline dyes.*’ In fact the very 
name aniline is derived from the Indian name for 
indigo — nil, which passed into Europe in the Portu- 
gese (or Arabic) form Anil.f The apparent close 
relationship of indigo and aniline very early suggested 
the possibility of preparing indigo synthetically 
from coal tar, and it was while working with this 
end in view that W. H. Perkin in 1850 studied the 
behaviour of aniline with arsenic aoid, which 1 led 
to the discovery of the first aniline dye mauve. 
Then came the discovery of the diazo reaction by 
Peter Griess and the wonderful development of the 
azo-dye industry, which culminated in the synthesis 
of indigotin itself. The oycle was complete. 

So long ago as 1870, indigotin identical with the 
blue dyeing principle of natural indigo, was synthesised 
by Engler and Emmerling, but nearly 30 years had 
to elapse before the manufacture of synthetic indigotin 
became a commercial success. During this period, 
in German universities and German works, the 
problem was pursued persistently and without rest, 

Ohne Hast, ohne Rast.” The prize was one well 
worth winning — the capture of an industry repre- 
senting at that time, when the aniline dye industry 
was of smaller dimensions than at present, a money 
value far exceeding that of all other dyes put together. 
From 1865 to 1880, A. von Baeyer with his numer- 
ous pupils worked on the problem and a complete 
synthesis of indigotin in 1880— 1882 firmly established 
the structure of the indigotin molecule. 

Baeyer ’s processes were patented and purchased 
by the Badische Company for £20,000 and were 
worked on a large scale. It was soon found, however, 
that these processes were an economic impossibility 
because of the shortage of the world’s supply of 
toluene — the substance which during the great war 
was used in enormous quantities for the manufacture 
of the most powerful high explosive, trinitrotoluene 
(TNT). In spite of the very big increase of produc- 
tion of crude tar which followed the introduction 
of the modem metallurgical coke-furnaces — especially 
in Germany — the amount of toluene obtainable from 
crude benzene would only be enough to produce 
indigotin sufficient to cover one -fifth or one-sixth 
of the whole consumption. An increase of the pro- 
duction of crude benzene for the purpose of obtaining 
more toluene would have led to over-production 
of unusable (at that period) benzene and hence 
would have increased the price of toluene and finally, 
that of synthetic indigotin. 

Although the Badische Company had incurred 
heavy losses by working Baeyer’s processes, they did 
not hesitate to purchase in 1890 the patent of K. 
Heumann, who nad introduced a process starting 
with naphthalene. This was the turning point of 
the indigotin industry. Economically, fus process 
was far preferable to the synthesis from toluene*. ' 

t “ Nil ” (derived from Sanscrit) is the ordinary Hindustani j 
word for “ blue.’* Indigo is thus the ** blue ” dye. “ Indigo 
is derived from the Greek “ Indikon ” (Lat. Indicum), tho 
Indian (dye). The word M nil ” is also seen in the 
“ Nile ’’—the blue river. ' 
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Quite 60,000 tons of naphthalene were produoed 
annually in the distillation of tar and at this time 
-only about 15,000 tons had been utilisedr— the rest 
was a “ waste product.” 

But r even working this process the output of 
synthetic indigotin was not much increased until 
1897— that is seven years later, as is shown by the 
following data : — 

Tabubj 11 

1880 1890 1895 1900 

Export of synthotic indigotin from 

Germany in tons . . . . 497 733 658 1873 

The obstacle was the fact that the first stage of 
the process, the oxidation of naphthalene to phthalio 
anhydride by heating with sulphuric acid, gave a 
very poor yield. In 1897 a fortunate “ accident ” 
made the process ultimately a brilliant commercial 
success. Irom the breaking of a thermometer 
in the vat in which naphthalene was being heated 
with sulphuric acid and the keen observation of its 
effect by the chemist in charge dates the downfall 
of the natural indigo industry. It was noticed that 
the small quantity of mercury from the thermometer 
which fell into the sulphurio acid, greatly accelerated 
the action and that a nearly theoretical yield of 
phthalio anhydride was obtained. Instead of the 
action being very prolonged and accompanied by 
many destructive changes, it was complete in a few 
hours and its rapidity made it possible to collect and 
use over again the large quantities of sulphur dioxide 
evolved. This led to the development in Germany 
of the so-called “ contact ” process of manufacture 
of sulphuric acid — a process by the way (like the 
aniline dye industry) invented and worked in England 
so far back as 1875 by Rudolph Messel, of Messrs 
Spencer, Chapman and Messel, though only developed 
on a very large scale many years later in Germany. 
So that the fortunate “ accident ” already alluded 
to not only made synthetic indigotin an economic 
possibility but also gave to Germany what is now one 
of its most important industries. The sulphur 
dioxide liberated during the action of sulphuric acid 
on naphthalene was reconverted into sulphuric acid 
by the contact process, so that the process became a 
continuous one in which little or notning was wasted. 

The necessity of recovering large quantities of 
sulphur dioxide thus led the Badische Company 
entirely to reconstruct its system of manufacturing 
sulphuric acid. It is difficult, fully to estimate the 
indirect influence the synthetic indigotin process 
has had on other industries (such as other branches 
of the dyeing industry, the artificial fertiliser industry 
— sulphate of ammonia, superphosphate), by facilitat- 
ing and cheapening the production of sulphuric 
acid. That the processes and plant introduced at 
this time were an important factor in Germany’s 
military strength is abundantly clear. It was, too, no 
doubt, the lying idle of the liquid chlorine plant which 
bad formerly been used to supply chlorine in very 
large quantities for a later stage of the indigotin 
synthesis (the manufacture of monochloracetic acid) 
which gave the opportunity for the use of chlorine 
in the early gas attacks which so nearly changed the 
whole course of the war at Ypres, Tno magnitude 
of the change introduced* At tnie? time into German 


'ohemioal industry by the B.A.S.F. can be gauged 
by a few data. 

In 1888 the Badische produced 18,000 tons of 
sulphuric acid catalytioally and in 1900, 160,000 tons. 
In 1901 the quantity of sulphur dioxide recovered by 
this process from the manufacture of phthalio 
anhydride alone was about 40,000 tons. The first 
artificial indigotin plant was erected by the Badische 
at the cost of £480,000. In 1900 two competitors 
appeared, viz., Meister, Lucius, und Brttning of Hfichst- 
am-Main and Messrs. Geigy of Basle, the latter working 
Sandmeyer’s process. The considerable fall in price 
of synthetic indigotin which followed this acute 
competition led to Messrs. Geigy abandoning the field 
and to the amalgamation of the Badische and Meister 
Lucius interests with a capital of £1,200,000. Before 
long this partnership was, however, dissolved. In 
1910 the Rathjen Company of Hamburg with a capital 
of £280,000 started making indigotin, using an 
improved form of Sandmeyer’s process, and von 
Heyden of Dresden, one of the largest chemical 
works of Germany, also took up the manufacture, 
working the so-called phenylglycine process. In 
Switzerland the Society of Chemical Industry in 
Basle began making indigotin in 1911 — 1912. 

Although the introduction of the catalytic oxidation 
of naphthalene and the contact process of manu- 
facturing sulphuric acid were great steps in advance 
they did not enable synthetic indigotin easily to 
compete with the natural dye, which as I shall show 
has certain very real advantages. There is, indeed, 
good ground to believe that synthetic indigotin was 
sold at a loss for a long period in the endeavour to 
capture the market and that for this purpose large 
subsidies were given by the German Government. 
It should be emphasised here that the ultimate 
process adopted by the Badische Company involved 
the use of information derived neither from Von 
Baeyer, nor from the works laboratories, but from 
the Zurich professor Heumann, who had attacked 
the subject independently and devised methods that 
were far simpler than any of those discovered by the 
prime workers. The Heumann process involved 
fusion with caustic potash in the final stage. In this 
fusion water was a product ; this had an adverse 
influence on the interaction, and it was necessary 
in order to maintain control of the operation to carry 
it out with only small quantities of material. As an 
economic process the method was therefore unsatis- 
factory. Success was only made possible by the 
perseverance and technical skill displayed by the 
German manufacturers and by their obstinate 
determination to carry the day against Indian 
indigo. But this struggle could not well have been 
successful in the end had not at this time an invention 
been perfected by a firm having nothing to do with 
colour making. The invention was that of a process 
of making sodamide, NaNH*, from metallic sodium 
and ammonia. Sodamide, it was found, could be 
used with great advantage instead of caustic soda 
in the indigotin melt ; in place of water it gave ammonia 
which had no deleterious effect and moreover could 
be easily recovered and used over and over again. 
From this moment the process beoame an economic 
success, 



Natural Isdigo 

+K ?“ indigotin we have an industry in which. 

t^thT^J? 68 °L m ? de ™ science hare beenutilised 
which all that chemical and! 
?’^?® enn 8 s ^ n ^. can offer has been called in aid — 
i" preparation of natural indigo we have the 
^jJstry in which the prooesses 
< l ulte recently, of a very primitive char- 
acter, but very much different in fact from those 
practised m anoient Egypt 3C00 years b.c. The plant 
w ent m the field in the early morning, carted to the 
^ * a . c * or y (often 2 or 3 hours’ journey away) 
m builock carts and loaded into large cement-lined 
vat«. After loading the plant is “watered ’’—that 
w the vats are filled with water wanned if necessary 
to a temperature of 90° F. The watering takes St 
haff an hour to an hour. The plant is kept down and 
neid m position by means of cross beams fastened 
acroes toe tops of the vats. The plant is then left 

.H 1 tho water during about 12 hours: 
after about 4 hours a bacterial fermentation sets in, 
the effect of which is that the parent substance of 
tne dye, the so-called indican , originally present in 
deleaves of the plant, passes into solution. The 
materials originally fermented in the solution consist 
of protein and carbohydrate material exuded from 
^® c " t 8tems ®*>dthe gas liberated by the fermentation 
swf 8 t r lm J y u mt ™8 en and hydrogen in the early 
divide ^“dually the process changes, carbon 
dioxide is evolved m increasing proportion and the 
vat hquor becomes slightly acid. 

uuft 'IT* ori 8 in aUy present in the plant as the 
blue dye, but as a colourless, beautifully crystalline 
glueoside, indican, which itself is a compound of the 
f^ar dextrose with indoxyl. During the bacterial 
fermentation as fast as the parent substance indican 
E!ftf a J r °™ 4he leaves into solution, it is hydrolysed 
to m ^ ox P 1 ’ a colourless substance. 

, l i° n “ e°mplete, that is after 12 
2 a . 8h gbtly yeU°w solution, without any blue 
odour, is obtained. From this process the dye is 


« wattbte of to* clear Wb*?: 

J 8 t* 16 ® tmnrfeiTed to the “ filtering tables — hum 
frames acro ss which cotton cloths are stretched-^ 

. Ul * am Jem to dry slowly in the 

300 l.* 58 - ®nd sent down to the' Calcutta 

Bbounb ov THE Natubai Ihmgo Ikdpbtbv ; 

in FP^J 8 ® 7 tbe increase in prosperity of the Indian 
S^S^dustiy during a century had been phenomenal 
But the introduction of the Badieche processes 
bnraght about a rapid and steady decline, until 
“A® 1 . 4 l® 84 fbe war, only about 1 /20th of the 
m l?9fi, the high-level mark of 
natural mdigo, was being manufactured. 


Year 

1894*5 

1895-6 

1899-1900 


Tabdk in 

Exports oj indigo from India 
Owt. 


160,308 

187,337 

85,460 


Value 

Rs. 

4,74,59,153 

5.35,45,112 

3,08,78,848 


From 1897 to 1000 there was a steady decline. 

191 1 II " ?q’J2* • • 70.04,773 

19 2 3 •• M®® 37,68.025 

Si! if ‘ • • 22,01,326 

1918-14 , . 10,939 . . 21,29,070 


IOTA It 95, 042 acres wero under indigo; in 

area had falion to about 200,000 acres. 
Xn 1880 excluding the agricultural labourers, who 


ftnrf 18 10111 “ to lar « e vats at a lower level 

and then thrown up mto the air by means of a large 

paddle-wheel (bearing wheel) as a fine spray. In this 

* be , colourIess soluble substance, indoxyl, is 

d^SgJtin tm ^ eri0 own to the blue iZllubls, 
?r got “- After about 1J horns the beating 
w ended, and the wheel is then stopped and the indigo 

Wu<Tmud° 8 Wtl° Ut dui l n f about 4 hours > 

T d ' J V ! h , a g0 °d fermentation tho settling 

ve^nl^T 1 ' b ? t n ^ ith a bad fermentation it I 

ma? hl ?^? ® te + ^ d 20 to 30 P® r cent - of the indigo 
Zwr V" tlus ^ a y- After settling, the super- 

tati^irfnlrfsv f are ^ ly !“ n ofi (an operation necessi- 
J y s P ecla ] valves and tho thick blue mud 
transferred to a boiling tank whore water 

tZ ^ OUnt • f , Ute sul P huric add 
wadded and the mixture raised to the boil by five 

. ■^ U8 e treatment dissolves out a considerable 
I fP uritie8 (the so-called indigo- 
aiTe ? ta fermentation. After the boXg 
lif agamallowed t^S^c^jModMttuog . 


(jTo be continued) 


m ^rv E ,', Guvelet * e ’ ^-President of the j 
mente Kuhlmann, has been promoted Comnufifder o 
the Legion of ; Honour. Messieurs E. Hurajspof th. 
Socdt© de Carbonisation and de DistiSjrtion dei 
Combustibles ; J Naud, president of theiWam ant 
Anzin Iron and Steel Works ; J. F. VAgt direct™ 
of the Ste. Thdr6re Potash Mines j Ijh'^fielhomme 
president of toe Cie. Alais FrogeTet ^mi^e 
.Dumuis, director of toe SMaing Ironed 
fjl been appomted* c£evaJfew :<f - toe 

diiector of the 
and Technical Office of Maritime Fisheries, 
i appointed Commands, and Mona. E. Roux, 
of the Sanitary and Sci^ri%Servii!m of the 
f mm^ed'-Orand 




lift: 


J ” portable san6 

.' : . WASHP» ; •; * WU •; 

"’ _'CRww >^wwi M itoi)~ ; ' 

« o* K^namook, intr6du^4 ^e**" p^w^! 
>atentsand washer for carryincfout automtoteallv 

^^S^ dirty s tod? usiHg 
0 other power than * ve% low pressure fsav 4-5 lh v 
* >*' Thfe taaobine' whiiT^rSl? com! 


thespea dof-hand methods. EveQatonhr 31 b. w«r 
nothto^fcc^o** 8 e ^ tre ? le *X stK ' n K. there is p^t 

fKkk ^ operated py a series of water iets 

mfZS&PtF* *"£* PJP 0 * whole resting 
Ift” £*“ Niwen the wheels. The sand falls 
fr0m the hopper through an oscilktfng?Xa££ 
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The “Peebles” Portable Sand Washer 


WtOTH OVER CNOS Qt AXLfc 3-« 


4 ft ’ v contained _m a wrought iron tank, 6 ft x 

' ^ ft*. has effected what- may be described as a 

revolution in the washing of sand 

on thT«!L n0W been introduced a portable machine 
u ,*u 8 t mo J ? enera * bnes, which pan be wheeled 
£l b L^ n L from ^ fllt ^ bed t0 am)ther * ao that 
merely rTuii^ If ^ °“ t fe S P ot - ^ apparatus 
notions be coupled up by flexibVcon- 

to a dinpifn fc ^° ^' r ‘P I ‘e s *ure clean water supply, and 

tow mter • tbo^’nd 2 

ihar^ “??J he h ®>P«J. clean sand being dis- 
£3S£. oontumo endTf the 

The apparatus, of 4 total; weight of 13 cwt is 

i 

.vcr aH */fE? c *! t ,*?* te *&**» and has the 

iff «*8»^width 5 ft. 4 in., and height, 

ne output depends to some extent on the water 


sr^j^ssm 


rash 


> is 4-15 tons 


y«« BB OJIO. ynui 

o. it.)^of simd per; hour, the tlkne required to- 
h i ton b 


T a , w ‘ t ® motor - so as to separate all 

then falkw W ” nI ? a u ge P articles - The filtered sand 
then falls into a chamber at the bottom of whiob is a 

ifif +I ater ybioh forces the sand upwards and mixes 
thatiAedi** 61 ^ . The principle depends on the but , 
tod £ SkS 4 1 “P untie « lighter than the sand, 

abd are washed out in a stream of water over a web 

over on i y the heavier sand is carried 

water let r fi 0 " d ^ ambW - Here H Weets a second ; 
being proijeulid^o^to “ re ? eated - *be sand 

ST* «■” -*C- : 

grsivityfthe purifled^fSd £» ^ 


gravity, the 

from the mac«*««. 
clean water. The 
the repeated ohr- 
the machine, an* 
each - - 1 

--.tit 
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CHEMISTRY AND INDUSTRY 


• iiu? u; iiwi 


A STUDY OF THE DESTRUCTIVE DISTIL- 
LATION OF COAL 

The relationship existing between yields of tar and 
gas obtained by the distillation of coal, was the 
theme of the second of a series of Cantor Lectures 
delivered by Mr. E. V. Evans at the Royal Society 
of Arts on March 3. The dilution of a rich coal gas 
by the admixture of a small proportion of furnace 
gases under strict control was described and it was 
shown how the process enabled a gas of very uniform 
calorific value to be produced at the inlet to the gas 
holder. It is found to be more economical to reduce 
the calorific value of the gas to a desired standard in 
this way than to raise the temperature of the combus- 
tion chamber surrounding the retorts materially 
above 1300° C. The yield of gaseous therms is about 
the same whichever method be adopted, but the 
employment of higher temperatures results in a 
destruction of tar. The results of many investiga- 
tions upon carbonisation recorded in technical 
literature show a lack of appreciation of the part 
played by tar by reason of the fact that attention 
has been focussed too closely upon the gaseous 
product. 

When coal was carbonised at different rates in 
laboratory apparatus it was found that a very low 
rate of heating favoured the production of an in- 
creased yield of coke at the expense of the volatile 
matter. The greatest yield of volatile therms was 
obtained with the most rapid heating of the coal up 
to 1000° C. This condition also allowed of the 
production of a maximum yield of gas therms. With a 
decrease in the rate of heating the yield of gas therms 
fell and then rose slightly, the maximum yield of tar 
therms being obtained when the yield of gas reached 
the minimum. For the purpose of ascertaining 
whether a more careful method of carbonisation 
would still give a low yield of volatile therms, car- 
bonisation was carried out in two stages, a tempera- 
ture of 525° 0. being taken as the first stage. The 
process proved to be less drastic in that an abnormally 
high yield of tar was obtained whilst the yield of 
gas therms was quite low. These phenomena are 
explained by supposing that when coal is very slowly 
distilled there occurs simultaneously a fractional 
distillation of the tar with the consequent formation 
of pitch. The tar obtained under these conditions 
is a limpid brown fluid containing little pitch and 
practically no free carbon. The gas obtained from 
rapid carbonisation is characterised by a high propor- 
tion of unsaturated hydrocarbons, a fact which points 
to the decomposition of primary tar. It is significant, 
however, that the therms lost from the tar were 
approximately recovered in the gas ; thus further 
proof was obtained that the rapid heating of coal as 
in normal gasworks practice is not so wasteful of 
thermal energy as advocates of other methods of 
distillation have suggested. Very rapid carbonisa- 
tion is a gas-producing process, slower and juore 
careful distillation is a tar-conservirayi|g^e^s, and 
exceedingly slow distillation a jfli ig one. 

The analyses of tar o b^^gfe djrflBL^e Carbonisation 
of Durham coal at df^jm^fMperatures showed 
that there is a limit to ^ gas which may 


be produced from tar without producing such a degree 
of deterioration that the physical and chemical consti- 
tution of the residual tar is altered to an undesirable 
extent. At the higher temperatures naphthenes, 
paraffins and phenols are gradually replaced by pitch, 
and the free-carbon content of the pitch shows a vdry 
marked increase. 

In order to illustrate the complexity of the chemis- 
try of tar cracking the decomposition of cyclohexane 
by heat was considered in some detail. A novel 
feature of the lecture was the introduction of a cinema- 
tograph film in order to show the decomposition of 
cyclohexane to oyciohexene and ^.hexylene, and the 
formation of lower olefines from the latter. The 
decomposition of cyclohexene to hexadiene and the 
mechanism of the reactions giving rise to the produc- 
tion of butadiene, acetylene and naphthalene were 
also illustrated in a manner calculated to make a 
jcial appeal to those responsible for the teaching 


It was concluded that hydrocarbons of the cyclo- 
hexane and cyclohexene type are the main gas- 
yielding constituents of primary tar ; they are 
probably selectively cracked during the carbonisation 
of coal, leaving a residue of secondary tar less suitable 
for further cracking. The gas obtained is rich in 
unsaturated compounds, and has a high calorific 
value. Higher aromatio compounds are formed by 
polymerisation and condensation of these unsaturated 
hydrocarbons. Direct hydrogenation with the for- 
mation of benzene and its homologues takes place to 
an extent insufficient to account for the quantity of 
these compounds found in high-temperature tar. 
The relative proportions in which the various decom- 
position products are produced was shown to be 
influenced by the temperature at which the cracking 
takes place. At higher temperatures the proportion 
of free carbon and gas increases whilst the liquid 
decomposition products become more aromatic in 
character. 

In another series of experiments high and low- 
temperature tars were heated to various temperatures, 
the vapours being cracked in the presence of nitrogen 
or coal gas. Low temperature or primary tar gave 
a fair yield of gas at temperatures as low as 600° C., 
a large proportion of the tar being recovered as a,, 
liquid which may be regarded as second&ryt ar - 

Directly a primary tar has been <KS^eHed by 
cracking to a secondary tar v it' should be removed 
from the retort as quickly as possible, as the com- 
pounds present in high -temperature tar having 
resulted from the decomposition of less stable bodies, 
are themselves comparatively stable. They decom- 
pose only at the. highest temperature of carbonisation, 
mainly witlv the elimination of hydrogen, and the 
formation of compounds of increasing molecular 
complexity. A very limited* yield of gaseous therms 
is obtained from such a secondary tar by the sacrifice 
at considerable loss of benzene and its homologues. 
The nature of the gas obtained during carbonisation 
is indicative of the nature of the reactions taking 
place in the retort. The greater the percentage of 
unsaturated hydrocarbons in the gas the greater the 
quantity of primary tar which has been decomposed, 
and a low proportion of these hydiwaf]^^ 
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; ndioate that the gaci and tar have been subjected to 
oo long an exposure to heated surfaces. 

An analysis of the balance sheets of the London 
jas companies showed that it was economically sound 
or a gas undertaking to gasify as much tar as possible 
io long as working difficulties were not experienced 
n the retort house* and so long as the residual tar 
vaa not so degraded that its value per therm was 
■educed. In this connexion it was suggested that 
he free carbon content of the tar should not exceed 
[5 per cent. Microscope slides were exhibited in 
jrder to demonstrate a method of observing the free- 
carbon content of tar. 

The tendency in recent years in the gas industry 
las been to charge greater weights of coal into 
etorts and to extend the period of carbonisation. 
This process conserves tar, and there comes a point 
it which it is desirable to increase the temperature 
)f the setting so as to permit of the cracking of tar. 
The most recent tendency is thus to maintain the 
arger charges of coal and to reduce the period of 
carbonisation for the purpose of increasing the 
gaseous thermal yield, ft was forecasted that there 
ivould arrive a limit at which retort house difficulties 
rvould arise due to the production of too viscous a tar, 
)ut where precisely was this transition point was 
inknown. Since the cracking of primary tar as it is 
produced is such a different process from the cracking 
}f secondary tar in a heated chamber it was argued 
;hat the reduction of the free space in horizontal 
-etorts and an increase in the rate of heat transmis- 
sion within the mass of coal itself were matters de- 
manding careful consideration. 


ASBESTOS IN QUEBEC 

The output of asbestos, chief of Quebec’s mineral 
products, showed a considerable improvement during 
1923, the production reaching the record amount 
of 205,000 tons, valued at $7,500,000. In 1922 
163,706 tons were produced valued at $5,552,823. 
Whilst 1923 is the record year for production in the 
asbestos industry, it must be noted that when the 
previous high record was established in 1920 and 
199,573 t. was marleted, the receipts from sales 
reached a total of $14,792,201 or approximately 
twice the amount received for the tonnage sold 
during the year just closed. 

An important industrial development in the 
Province of Quebec is the establishment of a plant 
for the manufacture of asbestos products. The 
undertaking is of special interest because it represents 
a new venture in the manufacture of asbestos pro- 
ducts on a large scale in Canada. The plant is being 
erected at Asbestos, Quebec, where the asbestos 
ia being mined. This will help materially in keeping 
down costs, since freight charges will be eliminated. 
The following articles will be produced : asbestos 
roofings, shingles, packings, building materials of 
hU kinds, insulation, paper and mill board, brake 
tomigs and products. ; v V' 


LOW TEMPERATURE CARBONISATION * 

By A. McCULLOCH, A.M.C.T., A.I.C. 

The low-temperature carbonisation of bituminous 
coal may be dealt with under three headings:— 
(1) The need for a solid smokeless fuel, suitable 
particularly for domestic purposes. (2) The difficul- 
ties encountered in producing such a fuel from 
bituminous ooal, and (3) The progress whioh has, so 
far, been made in this direction, and the future of a 
low-temperature carbonisation industry. 

The Need eor Smokeless Fuel 

Lord Macaulay relates that in the year 1307 an 
Englishman was executed for the burning of raw coal 
to the detriment of his fellow citizen’s health, whilst 
in 1580 Queen Elizabeth prohibited the use of coal 
in London whilst Parliament was in session, “ because 
the health of the knights of the shires might suffer 
during their abode in the Metropolis.” 

Since these early days we have become inured to 
the emission of smoke from countless domestic and 
industrial chimneys, but a consideration of the 
damage occasioned by such smoke is startling. It 
has been computed that the extra cost for fuel and 
materials for washing in Manchester alone, owing to 
the smoky atmosphere, is nearly £250,000 annually, 
whilst the extra labour entailed totals 668 years. 
The annual national “ Black Smoke Tax ” is approxi- 
mately £40,000,000. E. D. Simon (“The Smokeless 
City,” Longmans, Green and Co.) states that 75 per 
cent, of the damage caused by smoke to property and 
health is due to domestic smoke, and that improved 
plant and a general desire for fuel economy amongst 
power producers are responsible for the tendency for 
the disappearance of air pollution from industrial 
smoke to disappear. By carbonising coal at the 
temperature of about 600° C., as distinct from 
carbonisation at about 1000° C., as in the modem 
gasworks, it is possible to produce a coke suitable for 
domestic purposes. Such a coke whilst smokeless on 
combustion, ignites readily, and can be made suffi- 
ciently strong to withstand considerable handling and 
transport. To replace the 35 million tons of coal 
consumed annually for domestic purposes, it would 
be necessary to carboniso 54 million tons of coal at a 
low temperature, but the by-products recovered would 
be of the following dimensions : — 

Light Spirit . . . . 121 million gallons. 

Tar . . 972 „ „ 

Ammonium sulphate . . 337,000 tons. 

With some reservations, it can be said that the tar 
is of such a nature that it will find use as “ fuel oil,” 
whilst motor spirit can be manufactured from the 
light spirit obtained. The fertilising value of am- 
monium sulphate is -well known. The national 
importance of such a low-temperature carbonisation 
system at once becomes apparent, and the question 
naturally arises, “ What practical difficulties are 
encountered in carbonising bituminous coal at a low 
temperature, and what progress has been made in 
establishing a low-temperature carbonisation indus- 
try?” 

* Lecture before the Manchester College of Technology, 
Evening Student#’, QheeoJ^l Society, on January 22. 
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The ManufActob# of SMOxJfcLEss Fuel 

Two main difficulties arise in the manufacture of 
low ‘temperature coke due to (a) the excessive swelling 
of certain types of bituminous coal on carbonisation 
at a low temperature, and (b) the low thermal con- 
ductivity of coal. 

(a) Bituminous coal may be regarded broadly as 
consisting of a fusible portion and a non-fusible 
portion. The fusible portion appears to melt at 
temperatures of 350° C. — 450° C., and acts in this 
condition as a binding or cementing agent for the 
non-fusible constituents. On the continued applica- 
tion of heat decomposition takes place, and the gases 
eVolved “blow out ” the pasty mass, causing the 
coal to swell. This swelling is excessive with oertain 
bituminous coals, normally employed for the manu- 
facture of metallurgical coke and as gas-coals, and 
measures must be taken in low-temperature carboni- 
sation to modify the swelling and prevent the charge 
sticking ” in the retort. At higher temperatures, 
such as obtain in a gasworks retort, the coke subse- 
quently shrinks, and this difficulty does not arise. 
Excessive swelling can be overcome by “ blending,” 
which consists in intimately mixing a strongly 


(1) Tha wwimj jriwwr Yr'iwpwiwire 

Carbonisation, &td. , Barnsley) & t^cal ofprooeStfeg 
m which the coal is stationary in the retort during 
carbonisation, the retort being heated externally. 
Blending of suitable coals is earned out in a Washer 
of standard type, and after draining, the coal passes 
to charging bunkers situated over individual retorts. 
The distance from centre to centre of the retorts- is 
21 inches, the retorts being built in batteries. Each 



retort is provided with two 
plates, situated inside, and 4 
of the retort. Mechanism is pro 
plates can be brought 
coal is , charged into tibe ‘ V 
Tes of Ihe retort, 


ewholedcpth 
wfcerebythe 
another* : 
reen the plates 
ipported oh a 
placed below the places; The distance 
between the plates and the sides of the retort is 
approximately four inches. When carbonisathmi. is 
complete, the period of carbonisation per charge being 
plates are brought nearer together, 


eight hours, 

the bridge-pit 

into a specially-designed cooling chamber, situated 
below the retort. Here it is cooled, the chambers 
being water-jacketed, the steam generated being used 
in auxiliary processes. The “Coalite” is obtained 
i . . - - prior to 

iderable 


swelling coal with a non -swelling coal, or with a coke 
obtained from a previous carbonisation. Another 
method is that adopted in the Illingworth process. 

The fusible constituents of bituminous coal decompose 
over varying ranges of temperature. By a selective 
preheating a portion of the fusible constituents can 
be destroyed, and the swelling * of the coal can be 
correspondingly modified. By blending and pre- 
heating the strength and nature of the coke can also 
be modified. In certain processes mechanical means 
axe taken to overcome excessive swelling. 

(6) In high-temperature carbonisation processes, 
the charge requires heating about eight hours before 
t carbonisation is complete, owing to the low thermal 

.conductivity of the coal. In low -temperature car- 

bonisation processes, the temperature gradient is in - pulverulent* condition, through a water Beal, 
comparison very low, and it has been found necessary . coked residue is the true low ‘ 
to reduce the thickness of the coal charge to four 
inches, in order that the period of carbonisation shall 
not be excessive. Alternately, a gaseous heating 
medium such as superheated steam, coal gas, or 
producer gas may be employed, or the coal may be 
passed continuously through the retort during the 
carbonisation so that each piece of coal comes into 
intimate contact with the hot wall of the retort. 

We may date the beginning of low-temperature 
carbonisation as a commercial venture from 1906, 
when Thomas Parker (who originated f the term 
“ coalite ”) patented plant in which the coal was 
carbonised at a low temperature, in layers of about 


four inches in thickness. Fronyl 
patents have been taken outs 
# nave been worked, although-, 
the high expectations entertain 
Definite progress has, hov 
manufacture of low-temperata 
difficulties centre round the 
title by-products, rather th$&\ 
manufajcture ofa satisfactory smoi 


Tlnpe l^p^ procCssoi may^ 4e^bed. 


(Bit date numerous 

k many processes 
tas yet justified 
\ the patentees. 

made in the 
I, and remaining 
pic utilisation ot 
the actual 
j domestic fuel. 


in large cakes requiring breaking 
sale. It is sufficiently hard to withstand o< 
handling and transport and burns readily, giving a 
pleasant, smokeless fire. 

(2) The “ Carbocoal” or “ Smith ” process, of 
American origin, utilises an externally-heated retort, 
through which the coal is meohanically propelled 
during carbonisation. The retort is of an inverted 
“ heart ” shape, and is provided with two internal 
shafts fitted alternately with paddles. The shafts 
revolve in the retort, and the ooal, fed into the 
retort by a screw conveyer from a charging bunker, 
is passed through the retort by the paddles. Car- 
bonisation lasts from two to three hours, and the 
coked residue is discharged from the retort in a 

‘ - - - - - - This 

luct. 

In order, however, to fit it for sale", it is briquetted, 
after mixing with pitch, in “ roll ” presses, and the 
" ovoid “ briquettes so obtained are carbonised at a 
high temperature giving a product known as “Carbo- 
coal.” The “ carbocoal ” briquettes are exception- 
ally hard and compact, but are more suitable for 
use in anthracite stoves and as boiler fuel; than as a 
smokeless domestic fuel for use in the ordinary grate. 

(3) In the Pure Coal Briquette Process the sensible 
heat of a stream of superheated coal-gas is employed 
for carbonisation, an intem^ly-heated retort being 
employed. This process represents the most recent 
development in low-temperature carbonisation, in so 
far as the properties of the fuel Obtained are dependent 
upon a preliminary treatment prior to oarbomsatioii, 
and upon the temperature conditions during car 
boniaatfcm. The.coal, cleaned by passr “ 
battery of “ froth dotation ’* cells, and 
“ static ” type, is pulverised to a fineness 
with that , required for powdered fuel {or 
furnaces aiid cement kilns: 

fe 




made wita regard toiaawjaftptimjber ton ojf pig i«m 
produoedin the. blast furrjaoe. Retorts Jum^been 
de^ed. to owbodlto 500- tonaof IrtmUi,* mr 
rotot p« 3* houM.and )t Ishopod thaVbT ^fi^ / 
^ We?? ««>d by theiyZucI 

tbo low oorts oi carbonisa- 

jsmg, aw priqttBtting. The process h$s yafr to be 
tried out m a la^o-soafe pkht, but experimental 

*?“** ovarTSdeT i 

•11 tP 6 *^* dCvelopi&enli of the process * 

2j ^ CTWd *9M IW * interest Sy, *11 concerned in 

ttZZ* 10 ™*’ T**?. ® 8 tt 4068 « entirely new 
departore in oarbwmation processes for the produo. 
tion of smokeless fuel. ^ 

processes 

central In the value of , tbfe iby-produots, a# distinct 
from the inam product. B&ktes the U cwfeof 
low-temperature coke obtained from every ton of 
coal carbonised there is obtained :— c • 01 

W ?® *® *? ^eiions of tar, which is characterised 
by its liqmd nature, its low free Carbon content 
|3 per cent.), and a composition approximating 

(а) 50 to 80 per oent. of hydrocarbons, mainly 
paraffin, naphthene, and unsatu rated hy- 
drocarbons, whilst benzene, toluene and 
t" 6 homologuee are either entirely ab- 

... J?®“ °r present only in small quantities. 

(б) 20 to 50 per cent, of tar acids— phenol 

bemg present only in small quantities, 
cresofe, and xylenols to the extent of 
3 to 4 ptr cent. of the tar, whilst the re- 
mainder are mainly higher phenols which 
' are viscous oils or resinous solids. 

W Small quantities of nitrogenous and sulphur 
Domes. 

(2) From processed employing extemaUy-heated 

46 - 5 ? 0 *■ of of 800 to 
1000 B.Th.U, pel* cb. ft. Prom many processes 

•tlSSF^S ^rnaUy-bBated retorts 20,000 to 

ft *V of o gas of approximately 230 
is.lh.U. per cb. ft. 

(3) Varying yields of ammonium sulphate which 
may be said to be from 10 to 25 lb. 

producing large volumes of low-grade 
, ,, •* B T.U. pr ob.ft.) must find application in 
ndustries m which such gas can be economically 

9 rnin 0d ’ f* Industry, whilst the 

small volumes 6fMgh-gradegaa (800 to 1000 B.T.U. 
per cb. ft.) fre«» other processes may find application 
as an ennehing agent for town’s gas produced bv 
gasworks pfpoestorin which Meammg w employed. 

he greatost diffiouHy centres intV economical 
ut lisation of the low-tcmperature tar. Our know- 
telge of ita cqmposition is far from complete, and 
although with sotne reservations with regard to 
viscosity and flash point it can be employed as fuel 
J.’; T e pave yet to dlsobver a scheme for its utilisation 
Ht ; i Vith ,tha| in existence, for the 
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rOnrttvUMING EVENTS 

Mar. 14.— Socuty « Cbmuoal iNBuMaVi^hwHt'jf^ei 
■ The . University College, rihs^M lV 

department, Swansea, st 8.45 p*m. “ a» l r ff 
tjons for Spsctrum Analysis in Works 
tones,” by J, R. Green. ; * ... ^ 

Mar.18. brsTixOTs ow }fjcui,B, Birmingham Section, toe; 

°J cto « mOTC< V New Street, BirnW! 
: L B A“o " Brittl ® Ranges in S? 6 

® un V®*> M - 8c - “The Rela- 
V 4..-1 T the Theobromine Content of Cacao to 

e. - ; , by A ' V; Kna PP and R. V. 

|#ar; 18, ioomre ovO^Miosn iNoustav. Edinburgh and 
m$r of Scotland Section, tho Hall of the 
36 > York Place, Edin- 
' ■ ® u , rg ^> a* ^'30 p.to. •' Co-ordination and Cb- 

. r ; y valency,” by Ur. N. V, Sidgwick, M.A., p .R ~ a . 

% r/ *&' BocsqirQy .CtaKicAt Ikdcsibt, Neweactle S& 

. CSiomioal Lecture Theatre, ArmstroUn 

" S? 11 ! 8 ®’ Newcastle, .at 7.30 p.m. “Es“i 

Uhrham Waters for Boiler . and Other Pur- 
poses,” by W; G. Carey. 

19, Uthfmnwr ox Gren. Enoinbebs, Great George 
Stmt, Westminster, 8.W. 1, at 0 p.m. • St* ' 
dent*’ Meeting, «Mhe Work of a Mechanicid 
Engineer's Office,” by A. J. Hill. 

SO, TBBCHBjncAi, Sooiutt, Burlington House, Pic- 
cadilly, W, 1, at 8 p.m. (Ordinary Scientific 
Meeting). .(1) Rotatory Dispersion of Deriva- 
Hves of Tartario Acid. Part I. Methylen* 
Derivative, by P. C. Austin and V. A. Car- 
(2) Th« Rotatory Dispersive Power 
of Organic Compounds. Part XV. Tho Mole- 
cular Weight of Ethyl Tartrate and the Origin . 

, Anomalous Rotatory Dispersion in Tartaric 
Acid ami its Derivatives,” by-T. M. Lowry and 
J. O. Cutter, 

Mar. 21. Institution op Mechanical Enoinkbbb, Storey’s 
Gate, St James’s Park, S.W. 1, at.fi p.m. 
General _ Meeting. Presidential address by 
W. H. Patchell. 

Mar. 21. Socisrv op Chemical Industry, Liverpool Sec- 
tion, the Overseas League, 14, Elliot Street, 
Liverpool, at 6 p.m. “ Some Aspects of a City 
Analyst’s Work,” by Prof. W. H. Roberts. ■ , 

Mar. 21, Society or Dyebs and Coloubists, Manchetter 
Section, 36, George Street, Manchester. (1) 

, Bi polar Electrode Electrolyeers for the iPro- 
auction of Bleaching Liquors,” by G. G? Hep- 
burn. (2) “ Properties of Cotton Wax in Rela- 
tion to the Scouring Prooess,” by R Q 
Fargher, D.Sc. 

Mar. 22. Royal iNsrmmoN of Gheat Bsmm, 21. Albe- 
marie Street, W. 1, at 3 p.m. “ Properties of 
Gam m Vacha/’ by Prof, Sir E. Rutherford. 
Alto ott March 29, at 3 p.m. 

Mar. 24. lNs^lro>» CP tocUAmcAL Enoxnbebs, Stored 

c< ^ P* m * Informal discussion on 

“ Failure in Metals.” 

■ '■ '$2^.J®Sn.££ mt**: ■■ 
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Mar. 20. Royal Society or Arts, John street, Adelphi, 
W.C. 2 (Ordinary Meeting), at 8 p.m. “ The 
Fishing Industry and its By-Products,’* by N. 
Green. 

Mar. 20. Royal Microscopical Society, 20, Hanover 
Square^ London, W, 1. Or. Stephen Miall will 
preside. (1) “Methods of Mass-Production in 
Sectioning Flax Stems,” by G. 0. Searle. 
(2) “ Microscopical Metallurgy,” by Dr. H. 
Wrighton, D.Met., (3) Lecture Demonstration 
on “Technical Microscopy.” No. 4: The 
Setting up and Adjustment of a Microscope. 
The Vital Necessity of Accurate Contraction, by 
J. E. Barnard. 

Mar. 28. Society op Chemical Industry, Chemical 
Engineering Group, the Lecture Theatre of the 
Institution of Civil Engineers, Great George 
Street, S.W. 1, at 6 p.m. “ Kinetic Elutria- 
tion,” by L. Andrews. 

Mar. 28. Royal Institution op Great Britain, 21, Albe- 
marle Street, W. 1, at 9 p.m. “ Insulin,” by 
Dr. H. Maclean. 

Mar. 28. Society op Chemical Industry, South Wales 
Section , the Technical College, Mount Pleasant, 
Swansea, at 7.15 p.m. Annual Meeting, 
addressed by Capt. H. Vivian, 

Mar. 28. The Manchester Literary and Philosophical 
Society, Chemical Section, at 7 p.ra. 

Mar. 28. Society op Chemical Industry, Glasgow Sec- 
tion , Engineers’ and Shipbuilders’ Institute, 
39, Elmbank Crescent, at 7.15 p.ra. “ The 
Influence on Chemistry of the Recent Know- 
ledge Gained of Atomio Structure,” by J. A. 
Cranston, D.Sc. 

Mar. 31. Royal Society op Arts, John Street, Adelphi, 
W.C. 2 (Cobb Lecture), at 8 p.m. “ Certain 
Fundamental Problems in Photography ” (Lec- 
ture II.), by Dr. T. Slater Price. 

The meeting of the South Wales Section of the Society 
with the Faraday Society, announced in our last issue 
for March 14, has been postponed until October next. 

The Ordinary Meeting of the Faraday Society that was 
to be held on March 17 will not take place, but an 
Ordinary Meeting will be held on Monday, April 14, at 
8 p.m., in the Rooms of the Chemical Society, Burlington 
House, W. 1, when a report on the Examination of Oppau 
Ammonium Sulphate-Nitrate will be given. 

The Physical Society of London is arranging to cele- 
brate its jubilee from March 20 to 22 next. The pre- 
liminary programme of the proceedings will be as follows : 
On Thursday, March 20, at the Institution of Electrical 
Engineers, Savoy Place, Victoria Embankment, W.C. 2, 
at 2.30 p.m., there will be an Exhibition of Apparatus, 
followed by a reception at 3.0 p.m,, and at 3.45 the 
Guthrie Lecture on “ Photo-electric Effects ijk the case 
of High Frequency and Allied Phenomena will be 
delivered by M. le Due de Broglie. On Friday, .J§|rqb 21, 
from 4.0 ho 5.30 p.m., and from 6.0 to 7.30 
nisoenoes by Original Fellows and other Follcy / ng 

standing will be given, and on Saturday, Marf/J , JJ*e 
will be a continuation of the Exhibition, andP^ ?. • ’fm. 
for 7.30 a banquet will be held for Fellows £ guests 
only.', 

The Council of the Physical Society extends to the 
members of this Society a Hearty invitation to be present 
at these meetings, and, according to present arrange- 
ments! no tickets will be required for this purpose. * ■ 


SOCIETY OF CHEMICAL INDUSTRY 

ANNUAL GENERAL MEETING, 1924 

Patrons H.M. The King 
PRELIMINARY NOTICE 

The Annual Meetings of the Society will be held 
in Liverpool from Wednesday, July 9, 1924, until 
Saturday, the 12th inclusive. 

His Majesty the King has been graciously pleased 
to grant his Patronage to the Meeting. 

The Presidential Address will be delivered by 
Dr. E. F. Armstrong, F.R.S., and the Messel Leoture 
will be given by the Rt. Hon. Viscount Leverhulme. 

A limited number of technical papers will be read, 
and there will be visits to at least two large works 
in the neighbourhood. 

A very interesting programme is being arranged 
by the Local Committee under the Chairmanship of 
Mr. Edwin Thompson, who was largely responsible 
for the groat success of the British Association 
meeting in September last. 

Whilst the business and technical side will be 
adequately represented in the programme, arrange- 
ments will be made to make the meeting an attractive 
social event. 

It is hoped that many of the Society’s overseas 
members who are coming to this country to visit 
the British Empire Exhibition will arrange their 
visit so that it may be possible for them to be present 
at the Society’s Annual gathering. 

Further particulars will be intimated as arrange- 
ments are completed. 

OFFICIAL NOTICES 

ANNUAL REPORTS OF THE PROGRESS OF APPLIED 
CHEMISTRY 

Vol. vm is now in preparation and will be issued 
shortly. The price of the book is 7s. 6d. to members 
of the Society, and 12s. 6d. to non-members. Vol. I 
is out of print, but copies of Vols. II, III, IV, V, Vl, 
and VII may be obtained by members at 4s. 6d., 
5s. Gd., 5s. 6d., 8s. 3d., 7s. 6d., and 7s. 6d., and by 
non-members at 7s. 6d., 10s. 0d., 12s. 6d., 15s., 
12s. 6d., and 12s. 6d. respectively. If Vols. II, 
III, IV, V, VI, and VII are ordered at the same time 
as Vol. VTH, the set may be obtained by members 
for £2 2s. 6d., and by non-members for £3 I6s. The 
appropriate remittance must accompany every order. 
Tne books are sent to purchasers post free. 

DEATHS 

Roberts, F. G. Adair (Original Member), of 08, Jforth 
Gate, Regent’s Park, London, N.W. 8- Chemical 
Manufacturer. On February 11, 1924. 

Richards, B^gar (elected 1889), of 00, AyrauR Street, 
Newport, R.I., U.SA. Analytical Chemist. On 
January 21, 1924. ; 

Francis, W. H. (Original Member), of I L Bramham 
Gardens, South Kensington, London, JfcW. ‘Whole- 
sale Drugfcst. In May, 1928; 



275 


i-'W.-'. anp xnbwteV 


CHEMICAL ENGINEERING GROUP 

On March 4 a joint meeting with the Hull Chemical 
and Engineering Society was held in Hull, and Mr. 
E. A. Alliott, B.Sc., M.I.Chem.E., read a paper 
mtitled “ Centrifugal Dryers, Their Construction 
and Use.” 

After a few remarks on the arts of drying and 
separating Mr. Alliott discussed constructional details 
oi centrifugal dryers, beginning with the basket, 
that part of the apparatus which has most influence 
on the design. Various materials, steel, copper, 
aluminium, nickel, etc., are used to make the baskets, 
which are discharged by hand or through discharge 
doors; one type is if ted out. Speeds of running 
usually vary between 8000 to 12,000 ft. per minute, 
though small machines of 12 in., and less diameter 
may be run at 18,000 ft. per minute. After con- 
sidering the relationships of running speed and size 
of basket, centrifugals were discussed under the 
headings of fixed spindle, suspended, and self- 
balancing machines. The behaviour of material in 
a centrifugal drier was dealt with and an acoount 
was given of various points connected with working 
practice, e.g., the method of filling, the distribution 
of moisture in the load, and the effect of heat, size 
of grain, viscosity, and capillarity on drying. Figures 
were adduced to show the efficiency of ‘‘spinning ” 
under commercial conditions and the question of 
labour and output was treated at length. The 
second part of the paper was devoted to centrifugal 
separators, beginning with a discussion of the chief 
features of emulsions and suspensions. A detailed 
account of separators, illustrated by practical data, 
was then given. 


EDINBURGH AND EAST OF SCOTLAND 
SECTION 

I Two papers were read at the meeting held on 
February 12. 

I “ Factory Plant Records as a Control of Efficiency 
in Manufacture,” by J. Adam Watson. The efficient 
working of any plant, and particularly of a chemical 
plant, can be most easily controlled by the use of a 
scries of daily reports drawn from every section of 
that plant. These reports, which can be drafted 
io that their filling up by the departmental foreman 
‘very day will occupy little time, are then handed to 
i special Record Department. The duty of this 
Apartment will be to tabulate the figures handed 
P it in such a way as to enable a diagram to be 
prepared at any desired time interval, which will 
’how clearly the efficiencies of the plant in bulk 
md detail. The diagram which does this is the 
flow-sheet, which indicates the course of all material 
required to produce the article or articles being 
manufactured!. It also shows the interdependence 
of the variems departments. From the details so 
obtained it is readily possible by substituting cost 
for weight to obtain the price paid for the finished 
article. Also the labour necessary may be shown 
by noting against each stage the man-hours required 


for its production. This scheme provides a basis 
for issuing instructions to such subsidiary depart- 
ments as the laboratory, buyers, etc., and at the 
same time it may be used to calculate a bonus for 
the workers. The adoption of such a system places 
fa the hands of the management a mass of data which 
will be invaluable for improving the efficiency of 
the processes and determining the minimum price 
of the articles being manufactured. 

II. “ The Viscosity of Rubber Solutions,’* by C. L. 
Abemethy, M.A., B.Sc. The importance of viscosity 
determinations as a means of factory control has 
lead to the study of the factors controlling viscosity 
and of the methods of measuring it. The various 
methods were examined with reference to their 
suitability, for rubber solutions, and the falling 
sphere method was described in detail. By its aid the 
viscosities of solutions of well-milled smoked planta- 
tion sheet in benzene and toluene could be examined 
from 7| per cent, up to as high as 30 per cent, or 
40 per cent, concentration, the concentration being 
expressed as grams per 100 c.c. of solution. Curves 
were obtained for the viscosities of solutions up to 
40 per cent., i.e. t 40 grams in 56 c.c. of benzene, 
at a range of temperatures from 10° C. to 60° C. The 
viscosity concentration curves were found not to 
obey Arrhenius' logarithmic law, ij—ke 0 , but to 

follow the law ^=Ke kv/o , where K and k arc con- 
stants depending on the nature of the rubber and on 
the temperature. The viscosity of the solid rubber 
could thus be obtained in absolute units. 


MANCHESTER SECTION 

A meeting was held on March 7 at the Textile 
Institute, Dr. Herbert Levinstein presiding. About 
70 members and visitors were present, and Prof. 
F . Gowland Hopkins, D.Sc., F.R.S., read a paper 
entitled “ Some Chemical Qualities of the Living 
Cell.” * 

Prof. Gowland Hopkins said that as one who was 
more or less responsible for having introduced the 
conception of vitamins into science, he had frequently 
had to speak on that subject to medioal and other 
audiences. The conception of a vitamin had certain 
encrustations about it which prevented everybody 
accepting what were really said to be very important 
scientific, facts. He had not attempted to define 
a vitamin. In an adult community, under good 
economic conditions, the need for something other 
than a supply of energy did not seem to assert itself, 
because the vitamins were always present in all 
natural foods. Special circumstances were required 
to make their importance obvious, or they would have 
been discovered many years ago instead of in the 
past ten years or so. Being connected with the 
subject of diet, they naturally attracted the attention 
of quacks, and therefore a good deal of nonsense 
had been written about them, whilst, on the other 
hand, it was equally true what was written about 
vitamins gave a great opportunity for trade stunts. 
They had not yet been isolated, so that their chemical 
composition was wnjqaownv liVhat he wished to 
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urge was that the facts known about vitamins were wasjikely to he any oumidaUiro; 
important. An animal can be fed upon a diet nlanufacturer, the wholesaler, nor ttye tegfeuer .. s 
consisting of the most excellent protein and really troubled themselves concerning this aspect , ol thee 
superior fat and best carbohydrate on the market, problem. The living organism was at times astoiwah- t 
and give it the necessary salts in the right ratio, ihgly' sensitive to -small, doses* e»d dWijjpew*; < 

So long as those materials were pure and not mixed late small doses until they, beoi^^ Jaw^; ^ ^ coiMj^ 
with traces of any other ingredient, the dietary there was plpvi$i6rii for 
would be eaten, enjoyed, fully digested, thoroughly contain neither no* Jtead n^ 

broken down in the body, arid its energy extracted, substance. It was not the f aultof imydpie o^werned y 
and yet any animal continuing" to eat it would in the preparation of foodstfins.. that > 
inevitably die. In order to convert that dietary position of things was taken for . granted, but the? i 
into a perfect one for the maintenance of life, materials time had seemed to arrive when a new profession 
must be added which acted in almost infinitesimal was required, or else the State should provide special 
concentration within the cellular structure of the Institutes where tests could be made which did npt : 
living organism. The only present definition of a come under ordinary chemioal 
vitamin of a definite constitution was that it was a should be tested biologically,, and foodstuffs for ; 
substance of extreme nutritive importance which their food content. living tissues w&O delicate, 
acted in infinitesimal concentration. W ith Fat-Soluble nicely balanced organisations and extremely serisitiye i 
yitamin A 0 004 mg. added to a synthetic dietary to maltreatment. 
made just the difference between certain death and 



excellent life in feeding a rat weighing 100 g. They 
must not despise the rat ; it was, in all essentials, 
of the same physical constitution as human beings. 
With a 70 kg. man 2} mgs. would be required to 
bridge the difference between health and death. 
Only under exceptional circumstances, such as a 
state of war, did the lack of vitamins affect adults, 
but the feeding of infants must be placed in a different 
category. 

The living cell was pre-eminently a colloidal 
system, though this factor must not be dwelt upon 
too much if they were to understand its chemical 
activities. Its colloidal nature represented the 
essential apparatus. There were small molecules 
in solution which were able to undergo high-velocity 
reactions characteristic of life. The living cell 
contained 70 per cent, of water, and much of its 
material was in simple solution. The colloidal 
apparatus was relatively stable and was largely, if 
not entirely, protected from the oxidations which 
yielded a supply of energy to the cell, but, on the 
other hand, the form of the colloidal apparatus was 
all-important in determining what precise energy 
transformation should occur. 

Prof. Gowland Hopkins also dealt ■with the ques- 
tion of food preservatives. It was extremely diffi- 
cult for a physiologist, biologist or medical man to 
say whether long continued use of material which 
apparently produced little or no effect within a short 
period might not, in the course of years, have a dele- 
terious effect upon health. One manufacturer would 
point out that the amount of preservative in his 
particular article was so small that it could not 
matter ; it was far below the medicinal dose, and so 
on. This would be equally true of another manu- 
facturer’s article, and of a third, and perhaps of a 
fourth, and one individual would partake of all four 
articles in the same day. Upon going into figures, 
it was astonishing what a very large dose of boric 
aeidathe consumption of various articles of diet might 
involve. There were, of course, enormous trade 
interests to be considered in connexion with the 
jSUppiy of foodstuffs. They wero all using infinitesim- 
ally small quantities of preservatives, and, in some 
jE^rol>lerii was whether there 


NEWCASTLE SECTION ; 

At the meeting held on February 25, a paper Vas 
read by Mr. C. W. H. Holmes, on “Some 

Aspects of the Physical Properties of Moulding 
Sands for Foundries.” Mr. Holmes first described 
the properties of a well-bonded moulding sand and; 
pointed out the importance of the strength of the, 
bond and the ratio of the various mechanical grades, 
a factor upon which depends the venting properties [ 
of the sand. He described the various methods of » 
sorting out the different sizes of sand and described < 
his modification of Crooke’s elutriator for deter- \ 
mining the proportions of the finer grades, which ? 
are impossible to determine ori sieves. An account 
was also given of the latest method of determining j 
the bonding factor by means of ‘dye adsorption. I 

On March 3 a joint meeting was held in Middles- J 
brough with the local section of the Institute of 
Chemistry and the Cleveland Institute of Engineers. 
Mr. C. H. Ridsdale, F.I.C., read a paper entitled, 

“ Engineers and the Interpretation of Chemical 
Specifications for Iron and Steel in Relation 'to 
Analytical Accuracy.” 

Exploration of the work of the British Chemical 
Standards’ Movement had revealed data whioh , 
should have practical bearing on the interpretation 
of chemical specifications. The engineer provided 
exact measurements for section or length as well as 
the weight, but for composition all that was given 
was a figure On paper that had no* exact » 

its value was determined arbitrarily after the steed, 
had been made by analytical operations subject tSI 
ever varying personal and other factor^ So that 
another test of the same sample might yield a different 
result. So, although the maker’s ov^n; chemist 
might find the material right he could nsifaf. ha sure 
it would not be rejected. Small differences near 
the border-line — quite within the range of working 
of good chemists — might, be enough to ofw^Ipj^ctioii. 
For the same reason exaggerated 4 irdporrehee was 
apt to be attributed both to the admail 

quantities of impurities and to tri^g in 

results j; ho^ver.^ ■ 
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for regarding any result by one or even two or tfcrnn nt,^ _ 4 i cent, might look a lot as oom- 
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variation, and whemer it was reasonable that of t he unit. A 
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degroe of foeness? 8 the°^.W b t,.^!^.^ 0 ., 8uc ^ . a 


YWAvw ww variation upom the 

« «“ »>•<«» or my 

.^ Considerations were submitted 
h^w^ w* 1 Mee * m £ l <> f the British Chemical 
Wiards Movement held on February 9, 1923 
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“““ circular letter to about 550 

co-operators., users of standards, and others, askimr 
for their opinion on a table showing that the tder? 
ances which would seem reasonabfe for amdy£ 
determination of composition wore really very Wall 

Toi,EaANC®8 0™ciAXiar GRANTED FOR WjaOHT AND Lmm 
AKD tbosb Proposed roa Composition. ta,aTa 
For ‘ 

Per Cent. 
Plus or minus for 
normal conditions. 

* V M •• 1*0 ) granted, see 

* Aam ( B.E.S.A, 

• ■ :1 * $ ' • • Y'05 ) specifications. 

Actually Pound suaeeatod 

exceptionally favourable 
conditions. 

% % % 

0*35 . , 0*025+ 

0*033- 
0*05 
0 025 

0032 <■ 

0-0077 (0 008) 

0*0032 ' 

0*012 


snouaa j&e reported to moh « 

the way was for chemiste 
stait further to improve their working. Ip that mu* 

to f“iliterthr^l, eVerythiD « shoaId *»' dam 
te facilitate desired exactitude. To this end 

ZS , S ?£ » a * lea8t *&£& 

standards obtainable by ah, just as they statmf+h! 

. iWf, W Mil »rte “2d“£± 

Btands.rrifl r»nf. mn «i.. 


*-v w«Min,w« oi xne cnemical Standards m 

ment then sent out a circular letterto ab^,t aW •ZT7 , ““ *<*««, ano Doth makers and chcmiate 
co-oneraters ,«««, „r at >°ut 550 ought to regard these standards not merelv W? 

img convenience to bh supplied or used »S h„* 
)ler- as a necessity for which thev had a t*icd,+ 


Woighfe 

^ongth 

Composition 


^ a nSiorwSZy IdT^igt 

However, these differences^ and difflculties ^S 
be removed, the more the 
ventilated and discussed between engineer mZiMte 
W« bfd 11118 * 8 ’ the Sooner would this come about? 
British 4 Ti Xa “. ple> the splendid work of the 
™ h Standards Association True, they onlr 
made recommendations, not laws, but these were 
more and more effective every day and 
we could oidy expect the British Chemicaf sta^datos 

tnf^t n t ti0n8 , t0 teke inthesam^^v 

for chemical specifications. y 


Carbon, np to . . 

Silicon up to ,, 

Sulphur up to W 
Phosphorus up to 

Manganese, pUda 
Carbon steels 
up to 

Alloy Steels, Oast 
Iron up to , , 


V*«u 

*0'36~0*?5 
0 * 76 ^- 1-20 
0*10 
0‘in— 0-20 
0*08 
0*05 
0*10 


% 

0*015 

0*020 

0-025 

0*013 

0-020 

0-005 

0-005 

0*007 


0*45 


0*021 

, 0*048 


0015 

0-025 



Director of Fuel Research from Anril^ 8 ^ 4 
Sinnatt ia Iieoturer in SSiels in ^ 

Manchester. Faoultv of 1 Vi,n n i^ 6 University of 

Director mRMMjron to°th« 1 ^*° °^‘ He » “to. 

GW RtoewcFAuSiltiS and . Gh «Wre' 

whioh 


iwg; 



278 


CHEMISTRY AND INDUSTRY 


Mur. U, m* 


CHEMICAL SOCIETY 

The third Hugo Miller lecture was delivered on 
Thursday, February 28, by Prof. J. Joly, Professor 
of Geology in Trinity College, Dublin. The lecturer 
was introduced by the President, Prof. W. P. Wyime, 
who briefly referred to the advantages of the applica- 
tion of physical science to geological investigations. 

Radioactive studies, said Prof. Joly, were of 
special interest in that thev appeared to throw light 
on the past history of the elements. Lord Rayleigh’s 
observations, eighteen years ago, that acid rocks 
contain a larger quantity of radioactive material 
than the basic rocks, and that the igneous contain 
more than the sedimentary, had since been con- 
firmed. The precise value of the ratio of the content 
of uranium to that of thorium, for which an approxi- 
mate average figure was 0*9 : 2, was not important, 
or indeed constant, since the rates of decomposition 
of uranium and thorium are unequal, the former 
being thrice as great as the latter. The results 
which he had to communicate were favourable to 
the view which had been adopted by many geologists, 
namely, that there is a primary basaltic magma on 
which the superctructure of the continents floats. 
It was of importance to note that the first silicates 
which were formed in th6 igneous rocks, the zircons, 
are exceptionally rich in uranium. The lecturer 
•suggested that an explanation might be sought in 
the isomorphism of zirconium oxide with the oxides 
of uranium and thorium. 

Prof. Joly then proceeded to give an account of 
the 4 4 haloes ” to which this concentration of radio- 
active elements in rocks gives rise. These circles, 
which have a radius of about 0 003 mm., and could 
readily be observed with a good microscope, were 
in fact cross sections of spheres around a zircon 
centre, and were due to the penetration of the 
material by <i-rays ; their existence was at one 
time erroneously ascribed to the presence of organic 
matter, since the bands fade when the material is 
heated. (Their appearance as concentric light and 
dark bands was illustrated by a number of photo- 
micrographic lantern slides.) 

Three kinds of haloes were due, respectively, to 
uranium and its family, to the thorium family, and 
to emanation ; in the case of the last-named a 
photograph showed the effect of the passage of 
emanation through interstices in the material, and 
the formation of haloes at points where, presumably, 
the radioactive material became arrested by adsorp- 
tion. It was possible to distinguish clearly between 
the haloes due to uranium and those due to thorium 
by measurement of the radii, and comparison 
(assuming, however, that the rays are parallel) 
with the known degree of penetration in air of the 
a-rays from various sources ; in the case of mica, 
the ranges for air must be divided by 2000. The 
lecturer hazarded the opinion that the effect was 
mi alteration in the molecular condition of the iron 
bv a -rays, since iron-free materials never exhibit 
haloes. If it were assumed that a rock contained 
twenty-five times as much uranium as was present 
in Lprd Rayleigh’s richest sample of zircon, calcula- 
tion demonstrated that the clearly observed haloes 


originated from an amount of uranium no greater 
than 3 x 10~ 18 gram. 

In some cases the light and dark areas of the 
haloes were reversed ; the phenomenon was explained 
by the lecturer as being parallel to the known reversal 
of photographic images by over-exposure- to light. 
Thus partial or complete bleaching of portions of 
the mica may result from over-exposure to the 
ionising a-rays. It is supposed that in the case 
of new micas (one hundred million years) there has 
not been time for reversal, whilst in the case of the 
old micas (two hundred million years) such reversal 
has taken place. The nature of the halo depends 
also on the radioactive strength of the nucleus. 

Examination of an old mica — Ytterby mica— bad 
led to the detection of the presence of three different 
varieties of haloes which could not be identified with 
those due to any known element. Two of these, 
called respectively X t and X*, of which the smaller 
corresponded with an a -ray penetration in air of 
1 cm., might be produced by any existing element, 
such as a rare earth, or by an element which has 
now disappeared by disintegration ; the third could 
only be ascribed to a hitherto unrecognised element, 
to which the name “ hibemium ” had provisionally 
been given. 

Prof. Joly concluded by remarking how few of 
the existing elements are radioactive, but that this 
comparatively scarce phenomenon was involved in 
the genesis of the elements. The studies which he 
had described carried one back to events of two 
hundred million, possibly even a thousand million, 
years ago. 

Prof. H. B. Dixon, proposing a vote of thanks to 
the lecturer, said that the discourse to which they 
had just listened was one of the most delightful, 
as regards both material and delivery, he had heard. 
Borrowing a phrase from Mr. Pickwick, he asked 
them to tY surround with a halo of united cheering ” 
the. name of Prof. Joly— physicist, chemist, geologist 
— the Hugo Muller lecturer for 1924. 

Seconding, Dr. A. S. Russell expressed thanks for 
a most interesting and stimulating lecture, dealing 
with a fascinating area of junction of the sciences. 
He asked whether one of the haloes might be due 
to an element of the actinium series, and whether 
the a-ray of 1 cm. penetration in air might be due 
to the head member of the polonium group. 

The motion for the vote of thanks, when put by 
the President, was carried with acclamation. 

Prof. Joly, after brief acknowledgment, said that 
he had considered the actinium question, but was 
unable to endorse the suggestion. He regarded that 
element as a side branch of the uranium line, and not 
strong enough to produce a halo by itself. 

At an ordinary meeting on Thursday, March 6, 
1924, the President, Prof. W. P. Wynne, announced 
that nominations to vacancies among the Officers 
and Council had been received as follows : To bo 
one of the Secretaries, Prof. C. S. Gibson ; as Vice- 
Presidents who have filled the office of President, 
Prof. Sir J. J. Dobbie and Prof. W. H. Perkin ; as ' 
Vice-Presidents who have not filled the office of 
President, Mr. A. J. Greenaway and Prof. J. C. Philip ; 
as members of the Council (Town), Dr. 0. L. Brady, 
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Dr. A. E. Dunstan* Prof, T. S. Moore (County), Mr. 
B. Lambert, Prof, F. L. Pyman, Prof. D. R. Boyd. 
As the number of nominations did not exoeed the 
number of vacancies, no ballot, would be necessary 
this year. 

The President reminded Fellows that the Annual 
General Meeting would be held at 4 p.m. bn Thursday, 
March 27, and would b£ followed by an Informal 
Dinner, tiokets for whioh could be obtained from the 
Assistant Secretary for the sum of 7s. each. He hoped 
that, whether they chose to wear evening or morning 
dress, a large number of Fellows and their guests 
would be present. 

Prof. J. R. Partington gave ah account of experi- 
ments on : — • „ 

The reaction between lime and nitrogen peroxide. 
J. R. Partington and F. A. Williams, 


that the reaction, 2PbO -f Te =^Pb 2 0 -f TeO took 
place when the buttons of lead containing tellurium 
were fused with litharge, for the black substance in 
the mass was soluble in concentrated sulphurio 
acid. 

Prof. Partington said that although one would 
not expect the tellurium monoxide to exist at the 
temperature employed — it decomposes at an un- 
determined temperature above 180° — it might exist 
in the presence of litharge. Elementary tellurium 
requires the use of fuming sulphurio acid for its 
dissolution. 

Dr. 0. L. Brady discussed : — 

The isomerism of the oximes. Part X VII. The action 
of 1 -chloro-2'A-dinitrobenzene on some isomeric old- 
oximes . By 0. L. Brady and R, Truszkowski. 
1-Chloro-2 : 4-dinitrobenzbne reacts with the 


Thb reaction between pure nitrogen dioxide and 
lime has been investigated, and it has been shown 
that the products of reaction are calcium nitrite, 
oalcium nitrate, nitric oxide and nitrogen. The 
proportion of calcium nitrate in the product is more 
than equivalent to the calcium nitrite. The loss of 
nitrogen as elementary gas varies, the maximum 
being about 5%. The existence of the hydrate of 
calcium nitrite, Ca(NO a ) 2 , 4H 2 0 has been confirmed. 
The thermal decomposition of calcium nitrite has 
been found to commence at 230°, the products 
below 480° being calcium nitrate, calcium oxide, 
nitric oxide and nitrogen. Above 480°, nitrogen 
dioxide is also obtained. It has been proved that 
calcium nitrite is readily oxidised to calcium nitrate 
by nitrogen dioxide, which is reduced to nitric 
oxide and nitrogen. The nitrogen set free during 
the reaction of nitrogen dioxide and lime is due to 
this reduction. Calcium nitrite when heated in 
oxygen below its decomposition point (230°) was 
found to remain unoxidised, but on admitting 
nitrogen dioxide oxidation occurred, the dioxide 
being alternately reduced to nitric oxide and repro- 
duced from this by oxidation with free oxygen. 

Prof. F. G. Donnan congratulated the authors on 
the thorough way in which the reaction had been 
examined, the President referring also to the interest 
of a detailed study of the behaviour of nitrogen 
dioxide in the manufacture of sulphuric acid. 

Prof. Partington also described the following 
confirmatory experiments : — 

Tellurium monoxide. By J, J. Doolan and J. R. 

Partington. 


sodium salts of substituted benzcm^aldoximes to give 
dinitrophenylethers which have the ^-configuration 
since they are decomposed, on being warmed for a 
short time with alcoholic sodium hydroxide, with the 
formation of sodium dinitrophenoxide and the corre- 
sponding nitrile. o-Hydroxybenzan/ialdoxirae does 
not reaot in this way and in a few other cases the 
yield of ether is small. With the sodium salts of 
syn-aldoximes a complicated reaction occurs but 
from the products only sodium dinitrophenoxide 
and the corresponding aldehyde could be isolated. 
The binary fusion curves or the anti- oximes and 
ohloro dininitrobenzene indicate that in certain 
oases well defined additive compounds are formed 
consisting of equimolecular amounts of the two 
components. That stable additive compounds with 
ohloro dinitrobenzene were characteristic of those 
oximes which could readily be converted into syn- 
isomerides seems to support the view that the forma- 
tion of additive compounds is at the base of isomorio 
change in the oximes. 

Prof. T. M. Lowry pointed out that the greater 
tendency of a reactive compound to form additive 
products was observed also in other cases. 

Prof. J. F. Thorpe considered that the Beckmann 
change itself was a proof of the Hantzsch- Werner 
hypothesis. He preferred, however, the ring-formula 
(I) to the alternative (II) employed by Dr. Brady ; — 


RCH 

°<i 

NCH. 


0:N*CH a 


RCH 

0K >jU. 

OH/ 


(I) (II) (III) (TV) 


The experiments of Divers and Shimos^ on the 
production of tellurium monoxide by heating tel- 
lurium sulphoxide, STe0 3 , in a vacuum at 180°, 
were repeated and confirmed. The product had 
the properties described by Divers and Shimos£, 
and the results obtained by Weber are therefore 
incorrect. 


Dr. Brady, in reply, said that whilst he had no 
great preference for the formula (II), he thought 
that there was some justification for it, in that the 
great solubility of the compound in water (HI), its 
ready formation of additive compounds (IV), and the 
shift in the position of the absorption band might 
thus be accounted for. 


Dr. 8. W. Smith agreed that difficulties arose in The President doubted whether, a sodoxyl group 
the assay of tellurium ; fusion with litharge at a low and an iodine atom could be attached to the same 
temperature was necessary. He bad reason to think, / nitrogen atom. 
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The dimorphism of 
phenylchtoroarsine). 
late D. C. Vining. 

The dimorphism of diphenylarsenious chloride, 
which has not been previously recorded in the 
literature, has been definitely established. The 
unstable form* which melts at 18*2-1 8*4°; forms 
odourless, silky needles. The stable form, m.p, 
38«7*-38*9°, forms rhomb-shaped biaxial doubly 
refracting crystals. Both forms have a normal 
molecular weight in benzene solution. The boiling 
point of pure diphenylarsenious chloride is 
178:8°/10mm. 

Prof. Gibson .. said that his results absolutely 
confirmed those of Dr. N. V. Sidgwick, of whose work 
he had only recently been made aware, and to whom 
he was indebted for some of the material. 

Dr, Sidgwick, expressing gratification that the 
results were identical with those obtained under his 
direction, said that he believed that in America the 
material could not be obtained in the solid condition 
until it could be seeded with that from unexploded 
German shells. Unlike Prof. Gibson, however, he 
had experienced no difficulty in obtaining the 
Unstable form. The material was such as to cause 
the investigator extreme physical discomfort. 

Dr. M. A. Whiteley recalled that the first specimen 
which she received, when sent to another laboratory, 
arrived in the solid form ; a few hours after the siphon, 
with solid at the nozzle, had been returned, the whole 
of the material had solidified. 

Prof. Gibson said that no difficulty was experi- 
enced in working with the liquid substance, but the 
solid was unpleasant to manipulate. 


ROYAL MICROSCOPICAL SOCIETY 

A meeting was held on February 20, Mr. A. Chaston 
Chapman, F.I.C., president, in the chair, and Mr. 
W. E. Hall read a paper entitled “ A Simple Appa- 
ratus for the Extraction of Micro-Organisms from 
Samples of Water.” 

The microscopical examination of samples of 
water is greatly facilitated by means of the following 
simple apparatus. The sample is collected in a 
small straining jar through which any quantity of 
water can be passed and the organisms retained in 
a quantity of water convenient tor carriage. 

From this concentrated sample the organisms 
pan be extracted by passing it through a filter paper 
about If in. diameter placed over a small funnel 
attached to a vessel from which the, air is extracted 
by means of an exhauster consisting c&a modified 
form of filter pump. 

The organisms are finally was! 

, paper by means of a wash bottle 
of water, in which the organism 
^ astage trough or 

a oomoressorif 


of the Institute c 
[ekfola Medal, th 
ibolk- C 

Medal is awards 

bliahed by a iritis 
age, brought to tt 




the filter 
about 2 c.o. 
an readily be 
Placed in small 




At the 46th Annual Meet) 

Chemistry on March 3, the 
gift of the MaccabebafiSj Waa 
3^Hin|foelw 

for the work of most promise 
chemist unde* thirty ’ years < 
notice of the adjudicators during^the yea?. 

Mr. A. Chasten Chapman, F.RJj ; » , the reform 
President, in his address referred to the 
activity of the Institute durfog hi* 
office. The roll of membership had ineriiaed ! b 
1129, and about 1000 new ehemistjS had bee 
absorbed into useful professional life. He empfij 
sised that the Institute endeavoured tq counter* 
the modern tendency fo turn opt - Esaifi&emri 
fectly educated specialists. He deplored theteadenc 
on the part of Government Departments to unde: 
value professional scientific and technical servid 
especially in view of the fact that the public chemia 
service is beooming every year a more imperial 
part of the machinery of government. f 

Dealing with the proposals for closer oo-operatic 
amongst chemical societies, which he thoujgg 
should have the warm support Of all, ha express^ 
the hope that in any scheme of eo-operatfim, tl 
Institute would not sink any of its individualit; 
The general public was coming more and more 1 
recognise in chemistry one of the most powerfi 
factors in the creation of material wealth, at a tin 
when it is more important to create wealth than 1 
quarrel about the distribution of what little the w< 
had left us. He quoted Mr. Baldwin, the late Print 
Minister, who, in a recent speech at Glasgow, ha 
said that under the stimulus of the war we had mac 
great headway in pure chemistry, and we had echoo 
of chemistry in this country which compared wif 
any in the world. We should take care that oi 
industries absorbed the output of those school 
and should not be content to run only rnle-af-thim 
industries and leave those more highly organise 
industries, which depend upon science and bra 
power, to the foreigner. He felt that those wor< 
had a very special significance with reference to t! 
reported negotiations between the British Dyestui 
Corporation and the Interessen Gemeihschaft. 

The new President, Prof* G. G. Henderson, F3/€ 
Regius Professor of Chemistry in the University 
Glasgow, was formally installed. 

The officers, Council and Censors for* 1924-1 
were elected as follows - > '*> 

Vice-Presidents : — Prof. E. 0. C; Baly, .03*^ 
F.R.S., A. Chasten Chapman, F.ILS., ‘ A. . Mor 
Dr. T. Slater Price, O.B.E.y Prof, A.Smithel] 
C.M.G., F.R.S., and Dr. E. W. Voe^ker^ 

Hon. Treasurer Mr. Patrick H. Kfrfcaldy# : 

General Members of Gmiicil i^rrlt, Arcbbutt* X 
E. F. Armstrong, F.R.S., E. R. Bolton* Prof; 
Boon, Dr. F. D. Chattaway, F.R.S., R. Leslie ' 

Dr. H. G.Colraan, John Evans,, Dr. R. H/ “ 

Prof. A. J. Hale, Mr. G. Nevill Huntly, Pn 
Lewis, W. McD. Mackey, DrV H. McCombie 
Dr. R. S; Morrell, G. H. Perry, O.B.E, f % y, 
Philip, . 033^ F.R.S., Dr^ " * 
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aim by refinements of installation and careful 
maintenance, and this meant both equipment and 
maintenance expense. Therefore, in considering 
a pyrometer installation the glass manufacturer 
must decide what his demands for accuracy will be 
worth against the initial and operating costs of 
various systems. It is always advisable to install 
both the indicating and recording type of instrument 
side by side. Experience at a number of modem 
plants showed that pyrometric measurements were 
reflected in the costs sheets. The morale of the 
furnace men was improved by eliminating errors 
due to guessing at temperatures, and oost per unit 
of output decreased. The depreciation on pyrometric 
equipment was not excessive, about ten per cent, 
per annum being a fair amount, judging from success- 
ful installations and improvements could be incor- 
porated into the system, replacing features which 
became obsolete and thus keeping the installation 
up to date. A well planned system would reduce 
overall costs in a year more than sufficient to pay for 
the investment and often would leave several times 
this amount if used intelligently. The most forceful 
argument for the adoption of pyrometer control in 
a glass works was on the score of economic savings, 
but the information thereby made available to the 
management and staff was also important in showing 
each man a tangible effect of his operation on the 
thermal conditions. 

III. “ Recent Advances in the Design of Tem- 
perature Measuring Instruments, etc.,” by R. W. 
Whipple. One difficulty of disappearing filament 
pyrometers was to get two lamps which would be 
interchangeable. Methods for overcoming this diffi- 
culty were indicated. He had been much impressed 
with what he had seen recently in the United States 
in the matter of automatic temperature control. 
Considerable work was being done in glass works, 
such as those of Messrs. Keuffel and Esser, where 
lehr temperatures were controlled from 200° C. 
to 600° 0. For every kind of glassware a special 
cooling curve was followed. In the United Kingdom 
automatic temperature control was being developed. 
The main principle in such control was a galvano- 
meter needle which was deflected by some method. 
Lantern slides were then exhibited showing various 
forms of controller, including (1) Brown, (2) Bristol, 
(3) C. Engelhard, (4) Leeds and Northrup, (5) Cam- 
bridge, (6) Barr, (7) Althorpe. 

IY. “Practical Applications of Pyrometers to 
Glass Works,” by C. E. Foster, F.fnst.P. Both 
optical and total radiation instruments were cali- 
brated for what were known as “ black body ” 
condition and when used on hot bodies which were 
not technically “ black bodies ” the reading would be 
in error by an amount which varied with the actual 
condition. An ordinary large glass melting tank 
was by no means a “black body.” The author 
suggested that luminous gas flames might have the 
power of selective emission, that is, they radiated a 
light which was not in proportion to their temperature, 
but might be of an intensity which would correspond 
to the brightness of a solid hot much 

higher temperature. Considering & molten 

glaw, viewed obliquely in a furnay^^H^ did not 


realise “ black body M conditions, it obviously had a 
considerable reflecting power, but itg reflecting 
power as experienced in measuring with a total 
radiation pyrometer was relatively much less than 
the unoxidised surface of molten metal. This was 
reasonable because there was some considerable 
transparency in the glass so that it would actually 
emit a greater proportion of the heat from inside. 
Thus it was actually found that molten glass approach- 
ed more nearly to a true “ black body” than un- 
oxidised molten metal. 

V. “ Reflections on Pyrometer Design,” by W. 
Bowen. Economy in fuel consumption, long life 
of furnaces or other heating devices employed, 
elimination of waste of raw materials and of irrepar- 
able losses of finished produots all depend upon thef 
raising of the heat-treated materials to no less, and!' 
no more, than the requisite temperatures. A few' 
of the standards which a good pyrometer should} 
fulfill were discussed with reference to the new) 
“ Pyro ” radiation pyrometer, an instrument compact 
in shape, extremely portable and simple in operation. 
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ACAD&MIE DES SCIENCES 


On February 18, Dr. Roux described the work 
of M.M. Sergent and Rougebief on the dissemination 
of grape yeasts by insects. The authors concludect 
from their experiments that certain insects, pari’ 
ticularly Drosophyla, play an important part in\ 
spreading the yeast. Dr. Roux also communicated^ 
a note by Monsieur Maz6, indicating that in the 
manufacture of Cantal cheese the peptisation of 
the casein is accompanied by putrefaction if the 
medium is insufficiently acid. To avoid this pheno- 
menon it is suggested that a suitable lactic ferment 
should be introduced during manufacture to maintain 
a sufficient degree of acidity. 

Monsieur Perrin described a method worked out 
by Monsieur Tien for measuring very small quantities 
of heat, and drew attention to Monsieur Kuhn’s 
work on the action of ultra-violet rays on ammonia. 

On February 25, Prof. C. H. Moureu read an 
account showing how Maurice Barr&s, the dis- 
tinguished French writer who died recently, had fore- 
seen the part that science would play in deciding the 
future of the country, and recognising the valuable 
work he did in helping the movement in favour of 
scientific research. Professor Moureu then com- 
municated a #aper by MM. Dufraisse and Gillet on 
“ Curious Stereo -chemical Observations in the Series 
of Benzalacetophenone.” Monsieur Le Ch&telier 
communicated a note by Monsieur Chesneau, showing 
the similarity in the chemical composition, of the 
glass in ancient windows of ages varying by 100 years. 
Monsieur Schloesing described work by Monsieur 
Lebedantshev on the chemical and biological modi- 
fications undergone by dried soil, shoeing that 
drying reduced to one-third, and even qne*; tenth, 
the microbial fauna and flora of the soil. Monsieur 
D ’Arson val presented a note by Monsieur Villard 
on a direct-reading actinometer for the measurement 

of solar ultra-violet. ' 
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■ A CORRECTION 

?»«; as ».a to Bin 

but of the 3rd series, which k Vd Ts ’of the wL?^ 

g Ejg ^jy.y -y ti»; .to t£ A&JJS 

physik^-I amflBir, ^ esJahrbuch der Chemieund 

TS-^tteesok 

COLLOID CHEMISTRY 

Sm, -Referring to the letter of Mr. A. V Slater 
3 n page 38 of your current volume, I would caU the 
ittention of your reader* to the fa^t that about £ 
ind of this year I expect to oomplete a comprehensive 

mdTpXd Tv £° U0id ^mistiy, Theoretical 
r ,, PP bed > ,t° which over 150 of the best men 

)f there 1 hHJ^v aIread 7 Promised contributions. 
If these 19 are citizens of the British Empire and 
expret that other Englishmen will also Srfta. 
r PP 6 ™, steady been received from B 

•sigmondy , E. F. Armstrong, A. Mary, E. E Avres 
-. Barus, C. Benedicks, H. J. Creighton p’ 

jT'wSfTn’ * &• *«£ 

asnLi I grt t & 

Kik ttss? 

H R ^ Ug ^’ f J - Mardle8 * R K PrausX; 
11. K. Procter, M. Samec, H. N. Snencer W TT 

Treh m r N Zertf erma d , tr''« I l agiwara ‘ S ' Utzino . M.’ 
.??“> Zerban and H. Schade. Many others are 

von^W 1 ’^ 6 m \ ai1 ( T - Bradford Robertson and P. P 
von Weimarn) or else will soon be ready (W. D. 

ancroft, H. Bassett, G. Bredig, W Clavton IT A * 
S“*“j E. Hatathek, w. H. SiSXl' 5oi' 

SrJ OtaT^' £ T L. Michaii,: 

Thmer. j A- B ‘ Se ,? rle ’ S ‘ E - Sheppard, W. E. S. 
i umer, and many others). 

If any of your readers can send me reprints of 

WSJnr* sub l ect , or suggestions as 

cuff 'S or dis. 


hydrogen peroxide ^ a^bleaching agent 

n t +S , Tff'fj® ad t Witl i, interest y°«r report of a meet ing 
fo]!rfw«T ? k am Sectlon of the Sooioty of Chemical 

SlSa#* ** ’ ■ 226 °* W *•«* 

pitI a L aSt °!^ hed a L Mr ' T rotman’s reply to Mr. 
S^S* tbe “ 6 ° f V^ 08611 Peroxide for bleach- 

SgJ®* preRe " m ? gelatm. His statement that 
hydrogen peroxide is not being used for this purpose 
He would, no doubt, be suVLod 
^J® a ™ tba * my firm, Messrs. B. Laporte, LtZ, has 
hydrogen peroxide in large P quantities for 
• gekt ‘ n for the A twenty years. 
oaln+hT rt J oemg used more than over for bleaching 
gelatm made from cither bones or fleshings. 8 

thl m? u “ ^e to caU Mr. Trotman’s attention to 
the following, which I have taken from page 248 of 

JSSS h l Mr ' H « Ben® MSc 

ff. b 5^ ed b y, Messrs. Bailliere, Tindall and Cox, in 

whom d r SS C i emlB r tr y Seri6S - Mr - H - G Bennett, 

, h o tbe Pleasure of knowing personally, 
hashadaiarge experience m the bleaching of gelatm 
wrth hydrogen peroxide, so that his remarks arebased 
on practical experience. 

w ' 2f, aco ? nn .t of . ita freedom from bases, and because 
its residue m aim-nlir uminn „ — : # 1 , 


ciisJaH t oCii ** w nave included or dis- 

uA'ttffiS * “* "•*“«“ »- ~ 

Brfr n^U 16 * ”!S 8a y that I hope to see the 
vSv riVS* °° nt f ued 88 heretofore. The Uni- 
the ™ 1148 ^ 88 8 Monograph 

tSm the ^ National 

s2!™ 8114 the Second 

UniwTsk m held next June at Northwestern 

?T-T^ n ’ "l- The moro helpful in- 
fadTS? ° n the subjeot, the better for 
Sir eto^ ^d* for the ohemical profession. — I am, 


j , mvuom irom oases, and because 
ite residue is simply water, peroxide of hydrogen has 
of great service m practice, and in most 
factories it has shown itself superior not only to the 
other peroxides, but also to all other oxidizing agents 
„ "f^PBcation is simple, a concentrated solution being 
added to the gelatine sol before or after evaporation 
It is the most “ foolproof ” of all the oxidizing agents 
^Bmg. and it yields the purest product 
Bleachmg action is perfectly satisfactory, but only 
m a, non-acid sol. Hydrogen peroxide is moderately 

S shvbtlt C1 «ik 0l r tl0n ’ w d its B* each mg action is bead 
m shghtly alkalme solution. An acid sol bleaches 

SolutZ y nf° r n at al i ; an Saline sol induces 
Int? v a °5 ygen , and consequent waste. The 
groat disadvantage of peroxide of hydrogen is its 
great expense, which is enhanced by an increasing 
demand for it in other industries. A minordD 
vantage is its instability, which leads to lossin 
transit and storage. It is sold usuaUy in strengths 
indicated by the volume of oxygen obtained from 
umt volume of the solution, when treated with per- 
manganate m a nitrometer (e.g., “ 15 vols. peroxide^”) 

It is a fortunate feature of both the oxidising and 
roduemg agents usually employed in bleaching? that 
hey have considerable antiseptic power. This assists 
I"".' » F»«rvta g the gelatin W^SSS 

SSStS” “* Ip " i0d »d 

the^nn^TAT*® h “ Bo° k m 1021 ; since then, 
the price of hydrogen peroxide has been reduced' 
considerably, so that ite use for bleaching gelaWn hre 
®“ 6 ^.^an ever a sound oommfroial propo- 
trire b« klhitfjV 0 ?’ lts ®* ten ded uses in other mi&s. 
pr®criomljam! 0 s“ ° Wfag *° “ Cre<Wed 

LU ]£h6,1924 cm ChS“for 

B. Laporte, Ltd. 
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PROF. H. BAKER’S 

Sir, It oocurred, to me some time ago that a 
eubetance whichmightbe used to teat the various 
hjrMtheses twit forward to explain the experiments 
ot H. B. Baker is liquid nitrogen tetroxide. In this 
k® ^ rj3afi NO t and N 8 0. are known to be present, 
.and Wie change from one to the other is easily followed 
oy the change in colour. If one takes the liquid at 
room temperature it is deep orange red ; this 
changes to pale yellow in a freezing mixture. If 
now the liquid at room temperature is dried, it may 
change to pale yellow, if polymerisation has occurred, 
or, if the colour persists it may also persist in a 

S C ^ ng oxr m v ixtlire 11 fixes the equilibrium 

lf a U 4 jt2lNO a at ordinary temperature. It should 
therefore be possible, if this is a suitable liquid, to 
decide between two theories, and I am carrying out 
experiments on these lines. — I am, Sir, &e., 

' . . , „ . J. K Partington 

Chemical Research Laboratory, 

- East London College 


MAGNESIUM OXYCHLORIDE CEMENT 

With reference to the article by Dr. J. H • 
Paterson in Chemistry and Industry of February 29 
1924, it is to be regretted that the article contains 
many inaccurate statements. 

In view of the importance attached to opinions 
expressed in the Journal of the Society of Chemical 
Industry these mis-statements should not go un- 
•orrected. •* ^ 

Dr. Paterson states : — tv; 

J.- That in pre-war days the bulk of the magnesia 
used m this country was imported from Ham- 
burg, and was there made by the calcina- 
tt of ma g»®site rock imported from Euboea. 

. JL During the war a large amount of magnesite 
was shipped from India and oalcined m this 
country, but.it did not yield a very satisfactory 
product, and the high cost of carriage has made 
its use prohibitive since that period. 

The calcined material is ground in tube or ball 
mills. 

If the temperature of burning is carried above 
1000 C., the resulting product will not react 
with magnesium chloride. 

The kilns used are frequently of the bee- 
hive type. 

The facts are : — 

* I. In pre-war days the caustic burning of magnesite 
was chiefly carried out in Euboea and India, 
Mid the lump calcined material was shipped to 
Holland, where it was ground and distributed. 

A small quantity of the lump oalcined material 
went to Hamburg, where it was ground, and 
and then distributed chiefly to Germany and 
the United States of America. Hamburg was 
not a calcining centre. 

■ffib ; With regard to India— during the war and since 
% ;~7both caustic oalcinecyfi|gnesite and crude 
magnesite have been being shipped to 

tWs country. ^ , 

cru<ie mggneeit^lB recognised as being 
^bigrade. v 


It was not enjoined here,’ hdvrw^toirimr the 
war' to produce caustic or phwtfb jfiaterial 
but to obtain dead-burnt magnetite to be daed 
for making refractory magnesite bricks/ It was 
^e to produce mngneaite 

bnoks in tow oountry on * large scaleas t he 
AustHMi supply had been out off, Owtog to 
toe high degree of parity of both lbdian tod 
gffig V^tobility jf the 

JOgb temperature^ there was® 
toonni^ily dead-burning thesemagneeites, bii 
this dunoulty wae everoome to a bulge extor 
by adding oxide ofiron«t anirohsalt to tt' 
magnate. Dr. Paterson seems to hto» co»v 
tosed the Indian and Greoian oaJoined mairhe. 
pites, vhioh contain only about 0-2 peT-cCnt, 
oxide of iron, with toe Austrian nLmesito 
containing about 7 per cent, bxitobf from 5 
“tter is quite unsuitable for cement purposes 
but is highly valued as a refractory material 
. Indian magnesite has been*! regularly shipped^ 
to this country since toe war, but owing t? 
ship- building and other strikes consumptio: *' 
been curtailed. " v..- ..... 

During too latter part of 1922 Ttirlihp oaustii 
oalcined magnesite was introduoed to Ameriod 
apd now commands there, because of its quality 
a premium in price over toe domestic product, 

4 lne following statement based bn authoritative} 
°8>a y from Washington shows that during thi 
first half of 1923 the total imports of Indiai^ 
caustio magnesite were almost equal to double 
the total of all other magnesites imported into 
M toe; United States during toe same period. 

ino^ve^! importod Jftnuar y to June. 1923, 

India. Greece. Germany. Scotland. Netherlands. Italy 
Per cent. ' ■ 


in. 

IV. 


v. 


Jan.. 1 
Feb. 87-2 — 

March 48*4 — 
April 65*2 — 

May 72*4 61 

June 60S — 

Total . 

for six 

m oft this 64^ 73 1*77 


2*7 

1*6 


1*24 


2*6 

U-2 

7*7 

3*33 


01 


88 8 
10*2 
38*2 
34*8. 
18*8 
30*2 


28-88 0(W7 


■ rft , . - . j . ~ . w " . , m. vv v * 

The demand for Indian magnesite has since 
increased. 1 ' . 

HI. .Calcined caustic magnesite is largely gronmi 
under millstones. 

IV. Indian apd Grecian magnesites, iaven when 
.. calcined at a temperature over 1000*0;, will 
• ^to magnesium chloride. V 

■ Todead-bum these magnesites, to.y tocarry 
toe stage when the resulting product .will be 

shrunk, requires a tampetoture of 
... gw 1500° 0. ... /. ■ ; 
r. She kilns used are not frequently of the bee 
. WVe^vpe. In Euboea, India and toe#*tes 
. - toe Wins used for producing CauSfc#eaioined 
magnesite are generally gw.&redsha&iilbs. 

-I am, Sir, etc., ; • g, XJjjtofe . 

TheMiittDRand Metallurgical 



■ M- 

dftvoteS 
Journal ./ 


■ ">*4 V*.:.' 'iffl 

. O^Susafflw 

f po^tiojt of fiii piwrtiotil 

SwftS* 

^teaS^SaEftSWSS-’ 

spssgi^e. 

niofll ohoffligtr g- hearing on teoh- 

is pot scMar^ fbr the necessity 1 . 

[vfe d ^^S|rafor 

he felt and ; 

he S^oui#® S#* :l»*ter atay ; ie ; 

dustrial 8id/S? bnlTSrS. 6 W?* and - 
ssen the appreciation nf ^ tends to 

ft A S.“ , Sr ld 2s'tt 

£«. d TEfcT„T ,>t ft! 

mfiS?” ®?¥ y °< ftftSdWrftldd 

^ n ulti “ate end the pubhcaS 

itai^SSSn h ?“ l8tl ! y •&** staU 

is onlS^fu $i«g ohwtihjaJ work. Thus and 

«. be X IhtL^ubSSnsrf ttXeS^l °* ^ 
uaiit^Jf sbd&S&dl^^^ 

have a lotifmr °f JnP^ ^F 0 ^* 3tf on© may 

t f'm, yet^KliiCe b 2Si «eYb **“ the 

be enhaneed > whl» °*u% society will 

which »*J|^aSM!gMfiisga< 


S&fftS^aTsS® 

(^miin{^,^!^., ta ^v B trepgth of any county * 

rotes and L, SS 0 * proceed to form dm 
«M M IU i ' ~^o do ^10, we must come together 

to oflViMujj brethren » and, 

‘ftfttftZS 

theacnentifle 

;.;•> .;- ■; i ':‘ y , J- Adam Watson 


TOE STATUS of CHEMISTS AND CHEMISTRY 1 
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tor all he can tell without specific information, and 
one liquid or powder looks much like another. 

We have to look for improvement in our status 
in the first place to the concerted efforts of profes- 
sional chemists themselves, acting each in his own 
sphere, and together through the Institute, and in 
the second place to a gradual enlightenment of the 
public through education, exhibitions, lectures, etc., 
as to the social importance of chemistry. — I am, Sir, 
etc., Stanley I. Levy 


THE EDITOR IS ADMONISHED 

Sib, — I am a very humble individual, a regular 
Uriah ’Eep, but thank goodness I can always kick 
an editor. That is the unalienable right of every 
Scotsman. 

I am out to criticise. Why, why, did you compare 
the profession of chemistry with law ? Do you not 
see that it is the same as a comparison between a 
thoroughbred racehorse and the vermiform parasite 
which infests its bowels. Chemistry, the greatest 
productive science which has in its applications 
made civilization, and on which with its fellow 
sciences all the wealth, prosperity and progress of 
the world have been built, you compare with the 
pettifogging law founded on the sin, misery, chicanery 
and errors of humanity. I don’t like it, Mr. Editor, 
and I just feel like “ Coffee and • pistols for 
two.” 


PERSONAL AND OTHER NOTES 

His Majesty the King has been graciously pleased 
to grant his Patronage to the Annual Meeting of the 
Society of Chemical Industry, which will boneld in 
Liverpool in July. 

Mr. W. A. Turner, a founder and the managing 
director of W. T. Owbridge, Ltd., manufacturing 
chemists, died reoently at Hull. 

Monsieur R. Masse, president of the Cie. Francaise 
d’ficlairage et de Chauffage par le Gaz, and of the 
Cie. National© des Matures Colorantes, has been 
promoted Commander of the Legion of Honour. r. 

The Gold Medal of the Institution of Mining and V 
Metallurgy has been awarded conjointly to H. W. ?•; 
Gepp, M.Inst.M.M., and Gilbert Rigg, M.Inst.M.M / 
in recognition of their joint and individual servic<&> 
in the advancement of metallurgical science and 
practice, with special reference to their achievements 
in the treatment of complex sulphide ores, and i jf 
the development of the electrolytic process for ilj 
production of zinc in Australia. 4 \ 

Prof. Sir D. Orme Masson, K.B.E., who hr/ 
retired from the chair of chemistry in Melbourne 
University, will shortly pay a visit to England. ; 
Prof. J. A. Schofield, of the Chemical Department, { 
Sydney University, is also coming to Europe on a' 
visit this year. 


Again, you go into high politics. Now the late 
trouble on the Continent is outwith our purview. 
Instead of talking of apologies, why don’t you get 
up some practicable scheme to benefit everyone. 
For example, preach the doctrine that an inter- 
national language of science is essential. Take 
Volapuk or Esperanto, add thereto an efficient, 
flexible vocabulary suited specially to the needs of 
scientific description. Get this introduced into the 
schools instead of French or German, and gradually 
get all scientific literature printed in this language. 

Recently I had to hunt up information on some 
enzymes, and I had to het translated papers in 
Japanese, Russian, Italian, French and German, 
incurring considerable expense and loss of time. 

Now there is a job to your hand. It would in time 
do more for international amity than possibly any 
other scheme. I believe the time is ripe for a 
start. 

Growth would be gradual, but in time it would 
arrive at fruition. Consider the advantages. Any 
book oould be sent anywhere and read with exactly 
the right shades of meaning. Students Could go 
from one country to another independent of 
language. Doctors, chemists, physicists and ffiolo- 
gists all the world over would be bound by thjgfcie 
of language, /aBBr 

Of course, all we can do is to start it, but 
might count it as an offset againstjfche awft^debt 
we leave them. *. 

Be higher in your ideals, Mr. lkBtor. We^jire the 
salt of the earth.*— I am, Sir, eta,, 

/•:. : Caret Law 

‘ Paisley ; ; ■ * , /’■ : •;? 


Prof. N. Parravano has been appointed corre- 
sponding editor to represent Italy on the Committee 
for the International Critical Tables published by the 
International Research Council. 

Mr. N. J. T, M. Needham, Gonville and Caius 
College, Cambridge, has been elected to the Benn W. 
Levy research studentship in biochemistry. 

The eleventh election to Beit Fellowship for Scien- 
tific Research will be held in July. Information cai^. 
be obtained from the Rector, Imperial College ot 
Science and Technology, South Kensington, S.W. 7.) } 
Applications must be received by April 19. 

Mr. A. F. Wenger, who died recently at Newcastle- 
under-Lyme, was the founder and principal of 
Wengers, Ltd., Stoke-on-Trent, manufacturers of 
ceramic colours. 

Oil Discovery in Holland 

The Government Mineral Research Department 
has been drilling in Eastern Holland for a year, 
where salt and coal have been brought to the surface^ 
and now reports, states the Times, a discovery of oil 
near Winterswyk. In one place a deep bore was 
made, but as nothing of particular interest was 
found, it was decided to dismantle the workings, 
but during the dismantling a weak stream of light 
petroleum, greenish in colour, suddenly oaipe to 
the surface. Twelve gallons were cofiected* Jpd the 
hole wets closed, but on February 26 was^#pened, 
when several barrels were filled. It is known 

whether the quantities are sufficient estab- 

lishment. of a netrolenm industry 




Nickel Ores. Monograph issued by the Imperial 
Institute. Pp. 80. London: John Murray. 
Price 5s. 

“ Nickel Ores ” commences with a short sketch, 
historical, mineralogical and metallurgical, and the 
main part of the work is devoted to the sources of 
supply of nickel ores in the British Empire and in 
foreign countries. Statistics' for production are 
given for the eight.year period 1913-1920. The 
world’s production of ore in terms of metal content 
averaged about 30,000 tons annually for 1913 and 
’914, increased to os high as 47,000 tons in 1918. 
he estimate a ttributed to the Metal Igeseljschaft that 
be production fell quite so low as 6000 tons in 1921 
i incorrect ; the offioial Canadian figures alone 
mounted to 9600 tons. It may be added that the 
laledonian production in 1921 was practically nil, 
ut that re-production commenced again in 1922. 
hete are potential supplies of nickel in many 
ountries, but the world’s production is almost 
xclusively derived from Canadian and New Cale- 
onian sources. The monograph is provided with 
be usual excellent references to the literature of 
|ie subject. W. G. Wagner 

ands and Crushed Rocks. By Alfred B. 
Skarle. Vol. I, Their Nature , Properties and 
Treatment. Pp. xiv-\- 475. Vol. 17, Their Uses 
in Industry. Pp. vm-f281. London : Henry 
Frowde and H odder and Stoughton , 1923. Price 
52 s. 67 


In compiling these volumes Mr. Searle has drawn 
opiously on the publications of H.M. Geological 
lurvey and the Memoirs on Resources of Glaes- 
oaking and Refractory Sands by Prof. P. G. H. 
loswefi, but errors have crept m which are not 
>resent in the memoirs. The introductory chapters 
>n the geology of sand deposits, etc., are very loosely 
mtten, and would not receive the approbation of a 
;eologist, 

A very wide interpretation of the subject of the 
volumes has been made, and it is a little difficult at 
times to see any connexion between the matter 
introduced and “Sands and Crushed Rocks.” The 
portions of the book dealing with the mechanical 
devices used in the quarrying and treatment of sands 
and rocks contain a good deal of data and illustrations 
extracted from trade catalogues which may be of use 
to quarrym asters and managers. W. J. Rees 



and Physics of Clays and Other 


Ceramic Materials. By Alfred B. Searle, 
Pp. xiii-V 695. London : Ernest Benn Limited , 


1924. Price 65 s. net. 


There is need for a b6ok which critically sums 
up the modem views on the properties of refractory 
and ceramic raw materials and products, but that 
need is oertainly not met by the present volume. 

The contradictions, misconceptions and mistakes 
in the book are so numerous as to necessitate an 
unhesitating condemnation of it. As a contribution 
to the literature of refractory materials the book 
is of IlttJhR r ' jab . . ' •’ RebS- : . -i 


MAGADI SODA CO., LTD. 

On February 13, an extraordinary general meeting 
was held to consider a resolution to place the oompany 
in voluntary liquidation and to appoint a liquidator 
and an advisory committee to co-operate in the 
liquidation of the oompany and its proposed recon- 
struction. During the discussion, the chairman, 
Mr, Samuel, M.P., said the fact that he had rendered 
himself liable for over £260,000 to try to save the 
company, was sufficient proof that he had confidence 
in its future. Altogether roughly a half million 
of fresh capital would be required, but it was estimated 
that £250,000 would be sufficient to turn the company 
into a profit-making concern. As the result of a 
poll the resolution was carried. 

At the statutory meeting of creditors, the receiver 
and liquidator stated that total liabilities were 
£2,316,244, and there was a debit on the profit and 
loss account to November 30, 1923, of £693,317. 
Attempts had been made to formulate a scheme of 
reconstruction, and it was possible that shortly a 
proposal might be made to provide the necessary 
working capital otherwise than by the shareholders. 
A creditor opposed these schemes, and asserted that 
negotiations nad been taking place with Brunner 
Mond and Co. As no resolutions were passed the 
voluntary liquidation will be continued. 

THE BRITISH ALIZARINE CO., LTD. 

For two years after 1920 when the capital was 
considerably increased and a dividend of 10 per cent, 
was paid, the profits of the British Alizarine Company 
considerably contracted and no distribution was 
declared. Last year there was a very pronounced 
recovery, net profit, after setting aside £20,000 for 
depreciation, going up from £5,000 to £24,100. This 
enables the directors to resume the payment of 
dividends and the shareholders will get 5 per cent, 
less tax, though in former years the tax has been 
paid for them. There then remains to go forward 
£42,900, as against £36,600 brought in. The directors 
have therefore treated the avaliable surplus in a very 
conservative manner. Stocks and open accounts 
figure for £245,400, as against £188,500. The 
indebtedness to the bank has increased from £191,700 
to £208,600. 

INTERNATIONAL PAINT AND COMPOSITIONS CO., 
LTD., 

At the ordinary general meeting the Chairman 
said that the profit for 1923, after writing oft bad 
debts, was £55,689, as compared with £37,462 in 
1922. It was proposed to place £15,000 to general 
reserve, to apply £6000 to the payment of a final 
dividend of 3 per cent, less tax, on the preference 
shares, making the full 6 per cent, for the year, and 
to apply £19,000 to the payment of a dividend of 
5 per cent, less tax on the ordinary shares for the 
whole year. Investments stood at £201,736, com- 
pared with £187,289. The increase was mainly 
accounted for by investments in associated companies 
.lately eatebltm^ ^ip. Spain an<J - Austria. The 



acquisition of the undertaking of the Standard Anti- 
fouling Composition and Paint Co., Ltd., had brought 
the company a substantial amount of additional 


~ ^ ttmOUUV O] 

business in the course of the past year. Although, 
t f was to be a slight improvement in the 
"“PPkg depression, no less than 1 , 000,000 tons of 
Bntub ^ shipping was still laid up, and there was 
no great hope of any marked change in the immediate 
future. t Nevertheless, the directors were assured by 
experts that trade was improving, and if this opinion 
proved to be correct, better trade ought before long 
to bring about more employment ofshippirtg, and 
consequently a greater demand for the company’s 
goods. They were relieved at last of the incubus 
of depreciated stocks, and were beginning to reap 
the fruits of their acquisition of the Standard Co. 

UNITED TURKEY RED CO. 

Profits during 1923 were £210,203, and deducting 
the deficit (due to depreciation of stocks) of £54,037 
brought forward, £150,226 is available. After paying 
all arrears and preference dividends for 1923, there 
; m a balance of £81,488, of which £40,000 is plaoed 
;V*0, reserve. It is proposed to pay 2 ^ per cent, (tax 
on the ordinary shares for the year, leaving 
£24,421 to be carried forward. 


■- ,-t v- * y * 

. PARLiamwii akt mws : 

*/?>-&:■ houae op commons 

Expiring Patents * 

Mr. Alexander said that Mr. & diver’* proposal 
as to the advisability of inquiring into the practica- 
bility and desirability that all expiring pat^tS writ 
in use should thi :^ of the nation, 

had already been oonsidermv^but w*a nob thought 
to be in the public int'wet.THP®^ 21 ;)/ 7 ;, - : : 

Centos of Production Ht Commerce A r ‘H. 7 7 v v 

Mr. W^bb, in answer to Mr. ftiobol, stat^yTlbl 
steps would be taken to reihstitute* 
census of production, suspended during the, ur . A 
period, and that it had been decided that a O ‘ |V 
should be taken next year in respect of the pre ai j7 
year.~^(Feb. 26.) v : / \ v .‘;- • - w- 

Patent Pees •/ 

Answering Mr. Smedley Crboke, Mr. Webb 
that the average fees received ; on< application^ foi 


AWW.IOU VI 4 : a 

patents amounted to rather more than ^ ™ 
tion. The patents maintained in force for 
term of 16 years were about 4 per cent, of the 
number granted. Replying to Lieut,. -Commt 
Burney and Mr. Crooke, he said he believed the 
of the ratent Office did not do appreciably more 1 

* _ ------- .maintain th? Patent Office. It was not practical 

™ e .°J “1 Sharp, Mr. G.'Dougiag to reduce the British scale of fees at the present tim$ 


BRADFORD DYERS' ASSOCIATION, LTD. 


ATX*. V. ^ ‘VUUVU WUO AIJUWOI1 OU&U? UJL AC/CH ttV UXU3 present Mlu o 

.weslcted over the annual general meeting onr^aw was it possible to establish a fair basis of com 


February 28. After reviewing the difficult trading 
conditions of the past year, Mr. Douglas said that 
the figures of exports <m not bear out the statement 
that the high price of dyeing had crippled the trade 
and led to an increased export of grey goods. Dyeing 
prices were approximately 10 per cent, lower, though 
this economy was counter-balanced by higher prices 
" for raw cotton and wool. From 70 to 80 per cent, of 
the Association's requirements in dyes was drawn 
from British makers, who were making undoubted 
progress in reliability and quality, though, without 
question, they could not live under existing conditions 
th® protection of the Dyestuffs (Import 
Regulation) Act. The Association, together with 
a# the other colour users, had expressed, both to the 
directors of the British Dyestuffs' Corporation and 
to the Board of Trade, disapproval of the terms of 
the proposed agreement between the Corporation 


comparison between British and American fees oWiAg 
to difference in practice with regard to the permissible] 
8C< (^b°26 a ) S ^ ngle ^ >a ^ ervt an ^ ®Gier conajldcratip:^ 

League of Nations (Scientific Property) j 

Answering Sir C. Marks, Mr. Ponsonby stated t: • ] 
the report on scientific property prepared by fij 
League of Nation’s Committee was under consider 
tion by the Departments concerned, and that 
would not be in a position to state the views of 1 
Government until their reports had been reepirt^ 

— (Feb. 26.) 



mieinsohaft. * Profits 
was added £448,369, 


and the German Interessen*, 

for 1923 were £640,403, to whk ^,,u Va , 

leaving £994,772, of which £126,000 was carried to 
reserve (now £1,125,000) £271,296 was allocated for 
, w* payment of 4s. pier ordinary share (making Ss. 
, P«r share for the year) and £473,477 carried forward. 

O ELECTRO BLEACH AND BY-PRODUCTS, LTD. 
profit for the year ended December 31, 1923, 
Mjjpr deducting all charges, is £52,047, to which is 
T' fcdded.,£1245 brought forward. Final dividends are 
k*W> 6 htPi^ilde(L gf flt per c ent, .o n the preference shares 
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’) and of 13 per cent, 
per cent, for the" 
It is recom- 
.j be oarried Tfe reserve (which 
Tttd£a2Bl wii^ Awards 


D £2 


Reparation Coal and Coke Deliveries 
Mr* W. Graham, replying to Mr. Ayles, wuu 
the average monthly deliveries of ooal (inolu 
coke expressed in terms of coal) made, by Germai 
reparation account were 1,500,000 tons for the 
1921 and 1,505,000 t. for 1922. Accord 
information supplied by the British delegate 
Reparation Commission, it was belie vec 
average monthly quantities obtained by 
concerned, was as follows r^January to 
1923 (passive resistance period) (includ^ig a 
average of 129,600 1. to Italy bn 

547,700 t., and October, 192& 

(after passive resistance ceaseA and up^ at 

December 17, a certain quantlr deliv^riidlo Iti 
on reparation account), 996, 40® . --(Feb. 27.) 

White Lead (Geneva Convention) 

In reply to Lord H. &vendis^B&n|bi 0 k ^ 
said that the Home Sci&et&xy t( 
soon as possible, a Bill design * 

“ — s. qt.the Convention 
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A^monUAlkAU 
Bleaching Ponder 


1MJ 

1819 

838 

1792 

2858 


Crystal 
. Powder 


. sp5r*T.i^ 

< (on lota. 

« P«r ton, package* cotta. 


237 

1522 

2813 

482 


Calcium Chloride 
Potaeh Oaoatlo i. 
Potaaa Biohromate 
P<waaa. Chlorate . . 

galammonl^ 

SalttW • 

<hubtlo 1b% 


H hiolud^ j of 

N ‘>uru Pho»pll«l« '-' ^....J 1 :; . ’ 

test , that trials to 

conducted W been 

y^B. U Past three 

ab e - The reeiiKbtSiT^^ 0nS ’ w « re W^Vour- 
not conclusive, kni! in the 8648011 were 

y , et f "»y avaUaffi,- „ ’*** ^ ^ntts wero not 
phosphate could fcn* L ( f tty ,?f? e value of raw 
^ determined 

elusive result* ^ere obwi M $| U *u!l S0<)n M ftn y eon- 

hslied.^ j|j^j^r^9h^uied tb^w .would hi pub-. 


per ton. 

*28 per ton, 

i ^ 2-owt. bogs, oarriai 

KLr 

’• per ton d/d. 

" Z&^tolHrton. 

• • 5|d. per lb. 

-•* “.— 3|d. pe, ih, 

* ’ 5f 2 .^? r t<m 

'*♦ V't 

?”*• mearbcmsta ' # * fiio ^ t6n ‘ 3 v 

^owd^ 4 10 ^ P" ton carr. paid. ^ 

'■ •i.' ■■/*. . ‘ ‘ ' ' P r ! aea .^uoed to 218 -H 119 aer 

Sod. Nitrite, lOO^tbaalt taT^ ver ^ 100 ^ BominaL 

Sod. Suiph^S^ii d/d - ^ 

Sod. Sulphite, P* a*"* ?,* 418 P» ton. 

' : :l 
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Crimson . . . . $d. ib. f according 

Awcnio Sulphide, Yellow la. lldl^Hb 

Oadmiiim ^ *«• per id. 


Cadmium Sulphide 
Carbon Bisulphide 

Carbon Black 


Carbon Tetrachloride . 
Chromium Oxide . 

Indiarubber Substitutes, 
| White and Dark 
Damp Black . . 

Dead Hyposulphite 
Lithopone 

Mineral Rubber “ Rub. 

pron ” 

Sulphur . , , . * ] 

Thiocarbanilide . . 
Vermilion, pale or deep .* 
2inc Sulphide , , 


• 4s. per lb. 

• 4 £24- £20 10s. per ton according 

to quantity. 

. . Prices continue low but expected 
to advance in the Spring. Two 
or three case lots can now be 
bought at 8*d. per lb. ex wharf. 
For direct shipment in quan- 
tity the price is about 0d. 
per lb. o.i.f. 

• £56 per ton, drums free. 

• Is. 3d. per lb. 

r5d. 7d. per lb. Dearer owing to 
j increased cost of rape Beed oil, 
v. Good demand. 

. 40s. per cwt., barrels free. 

. 7|d. per lb. 

. £22 IQs. per ton. 

i £15 10s. per ton f.o.r. London. 

£10 £12 per ton, according to 
quality. 

2s. 9d. per lb. 

3s. 4d. — 3s. 0d. per lb. 

* 8 * 8d. per lb., according to 
quality. 


Benzole— 

Crude M’b .. .. Idjd,^ls. per gaff. worii a 

„ tank wagons. 

Standard Motor . . la. 4*d.-le. 8d. per galL ex works 
« la tank wagons. 

Jfure * ’ • • Is. JOd. per gall ex 

m, , works in tank wagons. 

Toluol*— 90% j* 4*d.-ls. Td.^ gall. 

Xyloloon^ “ i! 

CreJZL - 3s. Jd. per gall. 

• l 1 W— llid. per gall. Fewinquirie. 
Heavv ° • ’ -1 8id ~ 9 * d ' tT **"• eoeor^ ” 

Standard' Specification J easier. a ° d Strict. Marl»t 
Naphtha — 

S^vent 90/180 ' ‘ 2d.^l e 8 4d ] ^^ r ^ 6mand - 

Solvent 90/190 . . Is id —U 3d l ^f.^T U P‘ 

Naphthalene Crude- M ' J ward *«KJenoy. 

nrained Creosote Salts £7-£& Demand still good 
Whizzed or hot pressed £10-£14 per ton. Not much 


Toluole— 90% .-. 

Pure •. 
Xylol coml. 

Pure 
Creosote — 

Cresylio 20/24% 


WOOD DISTILLATION products 

All acetates command a good trado, but these are thn 
products m this section which show any activity. y 

Acetate of Lime — ^ 

Brown .. £14 10a ^ ^ d ^ d D eman<J 

~ / active, 

rey / . . . . • £21 per ton. 

Charcoal' " 1 1 % <Z"- 32 ° 

. . £7 5s. £9 10s. per ton, according 

to grade and locality. Market 
Iron Liquor , , • . Is. 7d. per gall 32° Tw. 

w^>d L cr^ r sote : : : ; 

Wood NaDhtha— . d> P" gail Unrefined. 


Naphthalene — ■ 

^y»tols .. .. £16 10». per ton. 

p.. F ' aked ' ' •; •• £17 per ton. 

Pitch, medium soft . . 65«._70s. per ton. Bettor demand 
mr prompt and forward delivery . 

Pyridine— 90 /1 40 .. More demand 

at higher prioes than of late. 
In the South as much as 
1 7s. 6d. has boon quoted. 

Heavy . . 1 Is. 12s. Steady with fair husi* 
ness. 

INTERMEDIATES AND DVES 

Drovem«mf “dyestuffs is maintained, but without much im- 

provement. Prices remain firm. 

li* 1 ® following list of Intermediates delivered prices 

mclude packages except where otherwiee stated P ™^ 

Acetic Anhydride 98% . . 1 8 . 6d. per lb. 

Acid NaphtMonic * ! £ £ £ £ ** d /* 

Acid NeyiUe and Winther 8s. 1 ld.^erlb. Wol bll dM 

Acid Salic vlio. tech. i. u /o (i/d. 


Red Liquor 
Wood Creosote • . 
Wood Naphtha — . 
Miscible 


"° ,b ® "• *■ P* r B*U- 60 % O.P. Dull 

« , . market. 

V " " •• 6s- per gall. 40 % O.P. Dull 

xxr jrp market. 

° * * •• £5 Z7 £6 P 61 * 1011 according to grade. 

Demand not very brisk. Ample 
» « supplies. 

Brown Sugar of Lead . . £47 per ton. Demand active. 


Acid Sulphanilio 
Aluminium Chloride, an* 
a b ? di * *• •• l». per lb. d/d. 

Aniline 8alts ^ 

Antimony Pentachloride 1 1 « d)d * W ° r, “- 

Bwiyi'Siorid, 98% £ ld d : « ,00% b ~ u "* 

p-O. lorphenol . . .. 4a 3d. per !b. d/d. 

ZonMjn* 0.' ' •’ 8d C'lb ' D % h T' „ 

*»-Cresol 98/100% 

p-Creeol 32/34° 0. .. ktt 3d. per lb. Demand 

Dichloraniline , . . , 3a *^° derate 

:: 100,4 ^ 

Diethylaniiine . . .. 5s. per lb. d/d., packages extra, 

tvs aL ... returnable. 

Esrcr :: :: « lie 

IlinrUoohlorb«uol ■ • 10. pw ta, ./d, in 


* -w /0 UQOIO U/U. 

Is. 4d. — Is. 5d, per lb. Steady 
demand. 

10*d. per lb. 100% bask d/d. 


Acid Carbolic — 
Crystals 


Crude 00 ’a 


Acid Cresylio, 97/99 


Pale 95% 



Cnetrain© 



TAR PRODUCTS 

• . 7fd.-~8d. per lb. Better demand, 
and firmer market. London 
prices reported up to 9d. 

“ 3d ’ K® r 8 s11 - Firmer, 

with more %uiry. Tendency 
to higher vajytes. 

*’ Demand 

still goode^Market firm. 

** P er S a H- Steady 

|'^ , £i nd per ? aU - au>Bd y 
Nominal 

• • P° r Kail- Very quiet. 

# ?* ®r*»— Pd. per galL 


Benzyl Chloride 95% 
p-Chlorphenol 
p-Chloraniline 
o-Cresol 29/31° 0. 
w-CresoI 98/100% 

p-Creeol 32/34° a 

Dichloraniline , . 
Dichloraniline S. Acid 
p-Diohlorbenzol . . 
Diethylaniiine , . 

Diroethyaniline . . 
Dinitro benzene . . 
Dimtroohlorbenzol 
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I^lJf^lacbfad .. w 9&'ftfe.’perl&d/d<'' k 

Monochlorbenxol . « $93 per ton. 

4 -Naphthol .. 2a. 0d. per lb. d/d. 

/J-Naphthol > v , . la,. Id. per lb. d/d. 
o-Naphthylamine > * Is. fid. per lb. d/d. 
0-Naphthylamine , . 4a per lb. d/d. 
m-Nitraoiline . . *. 6a. 3d. p4r lb. d/d. 

p Nitraniline 2*. fid. per lb. d/d. , 

Nitrobenzene i . .. 5{d.— 5|d. per lb. naked at works, 

o-N it roohlor benzol V. 2a per lb. 100% baak d/d. 

Nitronaphthaiene ,, llfd. per lb. d/d. 

p-Nitrophenol . . la 9d. per lb. 100% basis d/d, 

p-Nitro-o-amido -phenol. . 4a, fid- per lb. 100% baaia 
m-Phenylene Diamine . . 4a. fid. per lb. d/d, 
p-Phenylene Diamine * 10a. fid. per lb. 100% bask d/d. 

R. Salt .. .. 3a. per lb. 100% baaia d/d. 

Sodium Naphthionate . . 2a. 7d. per lb. 100% baaia d/d. 
o-Toluidine .. ,, 7d.— 8d. per lb. . 

p-Toluidine . . , . 8a lOd.— 4a fid. per lb. d/d. 

m-Totuylene Diamine *. 4a. fid. per lb. d/d. 

PHARMACEUTICAL AND PHOTOGRAPHIC 
CHEMICALS 

The principal items are in good demand lor home trade and 
export orders generally show some indication of an improve- 
ment! which is expected to continue. In some products, 
however, weakness is evident and priced fluctuate within 
comparatively wide limits. 

Acid, Acetic 80% B.P, . . £52 per ton. 

Acid, Acetyl Salicylio . . 3s. 6d. — 3s. 8d. per lb. Weaker 
tendency. 

Acid, Benzoic . , . . Commercial acid 2s. 9d. per lb. 

B.P. quality remains scarce at 
4s. per lb. 

Acid, Boric B.P, .. Cryst. £fi4 per ton. Powder £68 

per ton. Carriage paid any 
station in Great Britain. 

Acid, Camphoric . . .. 18s. — 20s. per lb. Business 

normal. 

Acid, Oitrio , . . . Is. 5|d. per lb., lees 5% for ton 

lota. Market firm. 

Aoid, Gallic . . . . 8a. per lb. for pure orystal. 

Market firmer. 

Acid, Pyrogallio, Cryst. . . 6s. per lb., for 28 lb. lota. 

Acid, Salicylio .. , . English make, 2s. — 2e. Cd. per lb., 

which is below the prioe of 
imported material. Various 
prices quoted for different 
brands. 

Aoid, Tannio « , . . 8a. 0d. per lb. lor B.P. quality 

Acid, Tartario .. Is. Id. — Is. l|d. per lb. lesa tf%. 

Firmer with more demand 
Continental acid offered at la. 
per lb, less 5% o.Lf. U.K. port. 
Amidol .. ,, 9a. per lb. d/d 

Acetanilide .. . . 3s. per lb. Weaker. Offers are 

being made down to 2s. lOd. 
to stimulate the demand. 

Amidopyrin . . . , 13s. ad. per lb. Demand negligible. 

Ammon. Benzoate . . 3a. 9d. per lb. English make. 

Ammon. Carbonate B.P. £37 per ton. Prioe advanoed. 
Atropine Sulphate , « 12a. Bd. per oz. for English make. 
Market neglected. 

Barbitone.. .. ,. 16a. per lb. Weak market. 

Bonzonephthol , . .. 6a. per lb. Firmer. 

Bwmuth Salta . , . , A steady market. Prices according 

to quantity ; 

Bismuth Carbonate 12s. 9d.-14a 9d. per lb, 

„ Citrate.. .. lie. 4d.— 13a. 4cl. ,, 

» Salicylate . . 10a. 2d.— 12s. 2d. ,, 

t, Subnitrate .. 10a 9d.— 12a 9d. „ 

Borax B.P. . . . , Crystal £29, Powder £30 per ton. 

Carriage paid any station In 

7 ..;. 


Bromides— Per lb. 

Potassium ,, 9$d. — 10d. “) English make. 

Sodium .. .. 9$d. — lOd. [ No alteration of 

Ammonium .. 10$&— lid, ) any moment. 

Foreign prices are somewhat 
unsteady. A lot of damp 
sodium bromide is being offered* 

Calcium Lactate V* 2a. 0d. per lb. for best KngHafr 
make. Prioea steady. 

Chloral Hydrate . . , , 3a. 9d. per lb. 

Chloroform , . . , 2s. per lb. for cwt. lots. 

Greoaote Carbonate , , 6a Od. per lb. Little demand. 

Guaiaool Carbonate , . 12s. 6d. per lb. for email stocks 

available. 

Hexamine ,, 3s. 9d. per lb. for foreign makes. 

Weaker, Large supplies avail- 
able. 

Homatropine Hydrobro- 
mide . , ... , • 30s. per oz. 

Hydroquinone . . . . 3a. 9d. per lb. Foreign make. 

Iron. Ammon. Citrate, B.P. la. 1 id. — 2s. 3d. per lb., according 
to quantity. 

Magnesium Carbonate — 

Light Commercial . . £30 per ton net. 

Magnesium Oxide- 

Light Commercial . . £76 per ton, less 2$%. 

Heavy Commercial , . £20 per ton, less 2} %. 

Heavy Pure . . . . 2s.— 2a. 0d. per lb., according 

to quantity. Steady market. 

Menthol— 

A.B.R. recryst. B.P. . . 60s. per lb. Slightly dearer, but 
market rather erratic. 

Synthetic .« .. 26s. — 3fis. per lb., i according to 

quantity. Englishmako. Steady 
demand. 

Mercurials .. .. Prices reduced. Market quiet. v 

Red oxide . . . . 4s. 9d. — 4s. lOd. per lb. 

Corrosive subliqaate ,. 3s. — 3a. Id. „ 

White precip. . , , . 4s. Id. — 4s. 2d. „ 

Calomel .. .. 3s. fid. — 3e. 6d. „ 

Methyl Acetanilide . . 20a. per lb. 

Methyl Salicylate . . 2a. 8d. — 2s. lOd. per lb. for 

carboys. Slightly easier. 

Methyl Sulphonal . . 24s. per lb. Scarce. 

Methylene di tannin ,. 7a 6d. per lb. In good demand. 

Paraformaldehyde ..3a. fid. per lb., without much 

inquiry. 

Paraldehyde , . Is. fijd. — la. 8d. per lb. in free 

bottles and cases. 

Phenacetin .. .. 6a. 0d. — 7s. per lb. Dull. 

Phenazone *, 7s. Cd. per lb. for cwt. lots. Spot , 

prices much lower than forward * " 
offers. 

Penolphthaloin , . . . 7a 3d,— 7s, fid. per lb. Firm. 

Potass. Bitartrate — 

99/100% (Cream of 

Tartar) .. 88s. — 90s. per cwt., less 2$%. 

Firm market. Inquiry good. 

Potass. Citrate . . . . Is. 8d. — 2a. per lb. 

Potass. Ferrioyanide , . 3s. per lb. 

Potass. Iodide ,, 10a 8d.— 17s. fid. per lb., accord- 

ing to quantity. Demand con- 
tinues. 

Potass. Metabisulphite 7fd. lb., 1-owt. kegs included. 

■ Potass. Permanganate « . 8|d. — 0d. per lb. for B.P. orystal 


English make. 

Quinine Sulphate . . 2s, 3d. — 2a 4<f. per oz., in 100 ox, 
* tins. Steady market. 

Resorcin . . . . . . 6s. 3d. per lb. 

Salot ., .. 4a per lb. Price fluctuates. 

Silver proteinate 10§. per lb. ~ 

Sod. Benzoate, B.P. . . .. 3a, 3d. per lb. In non plentiful 

• '•••• ' •- •• supply, 



m 




find. Hyposulphite — * 
Photographic . , M 

Sod* Metabisulphite oryst. 

Sod. Nitroprueside 
Sod. Potass. Tartrate 
(Rochelle Salt) 

Sod. Salicylate . . 


Sod. Clte.te, ^ J>.a, 1S2S lrtd-4 W'lfc.; sooordiiw to ;V 

• quantity. Much fimw in oom- At OItS 

mon with ottor citrates. ‘TT??* 

.i ' I^*- WrPf*8fc 

«*-£l« p« ton, according to V-,?'- " t :, 

37s. 6cL-—0O*. per owt. nett cash, rt ^ 

according to quantity. 

10s. per lb. Less for quantity. 

76e. 6d.— 81a. 6d. per owt., accord- ifc 
tag to quantity. Market quiet * 

A weak market with various prices Cevlon^- ^ ” 
quoted. Powder 2s. 7d.—2s. lOd. ' ~ * — * *' 

per lb. Crystal at 2s. 7d.— 

2s. lid. per lb. Market weaker. 


:. IfSrma 


Camphor Oil 
Oananga QU, Java 
Cinnamon Oil, Leaf 


7«s, per owt, 

8a. M. per lb.t - ; 

«W. per o*. Advanced, 

•* firm. • v •• ■ 

> v 33.perlb.<ataoper. 


-Maaiael 


fie. 3d. 


.kf;y 


Sod, Sulphide — 

Pure reoryst. . . . . 10cL — Is. 2d. per lb., according to 

-4 _ . ■ quantity. 

® od * SulpWte, anhydrous £27 10s.— £28 10s. per ton.aooord- 
. > ing to quantity, 1-cwt. kegs 

; , included. In large casks £1 per 

ton lees. 

Sulphonal. . .. . . 18s. 6d. per lb. 

Tartar Emetic . . . . Is. 4d. per lb. 

Ttoymol .. .. ..13a. 3d— 14s. per lb. for good 

white crystal from ajowan seed. 

Somewhat cheaper than of late. 


Clove Oil.. . .... . 

Eucalyptus Oil 70/75%. 

Lavender Oil — 

Prenoh. 88/40% Esters 24*. 6d. per lb, 
mum rh'l ~ * . 


3a. «d. 

* 3d, per 2b* 


Slightly clearer. 


PERFUMERY CHEMICALS 

• • • • 12s. 6d. per lb. 

• • ... 13s. 6d. „ 

3s. „ 

7s. 3d. 

3a 6d. 


Acetophenone 
Aubepine . . 

Amyl Acetate 
Amyl Butyrate 

Amyl Salicylate __ _ 

Ahethol (M.P. 21/22° 0.) 3a M. 
Bensyl Acetajte from Chlo- 
rine-free Benzyl Alcohol 3s. 3d. 
H^nzyl Alcohol free from 
Chlorine ... 3s. 3d. 

Benzaldehyde free from 
~ * 3s. 8d. 

3a. 9d. 


Lemon Oil .5 .... 
Lamongraee Oil 
Orange CHI, Street 
Otto of Hose Oil— 
Bulgarian , 
Anatolian .. 

Palma Kosa Oil .. 
Pegw^t Oit-r 

Wayne County 
Japanese ,* : 

Petitgrain Oil 

Sandal Wo od Oil — 
Mysore . / . . 

Australian .* 


fr.*dr 
v. 2fd, pero*. M 
13 b. 8d* par lb. , 

•• 30s. per o*. M^ket rseovsred. 

•« 24s. 0d, per os. • ; * 

• • I3s. v 6d. per lb. : x- ; v 

. V 70s. per lb. 

» 18s. 6d. per lb. Advanced* • y ' 

* * Hono offering on spot. 17*. per ib; 

offered. , . • 

. > > 9s. 6d. per lb. 

. 25s. per lb, 

. 21s. per lb. 


Chlorine . , 

Ben*yl Benzoate. . 
Cinnamic Aldehyde 
Natural 

Ooumarin . . 

Citronellol , . 

Cittal 

Ethyl Cinnamate 
Ethyl Phthalate . • 
Eugenol 

Gemniol (Palmarosa) 
Gemniol .. , , 

Heliotropine 
Iso Eugenol .. 

Linal ol ex Bo is de Hose, 
linalyl Acetate .. 

• Methyl Anthranilah»»- - 
Ifethyl Benzoate . , 
:*w«k Arab, •- jb . 

Mk£XfU-\' •. 

^Narolin .. 

Phenyl Efchyl;^ ?tafce 
Phenyl EfcbjFAhv s ol 
Bhddlnot* 

BafroJ 


. 17s. 6d. „ 

. 20s. „ Cheeper. 

. 16s. „ 

• 10s. 

. 15s. 

3s. 0d. 

10s. 9d. „ 

35s. 

10s. — 17s. 0d. per lbi 
8s. 3d. per lb. Cheaper. 
15s. Bd. 


TRADE NOTES 

Official Trade Intelligence 

Department of Overseas Trade Pevelopment 
8W1? K gence, 35 5 °, ld 9 ueen Street, London, 

S' if: P ^ ,as , r ®ceived the following enquiries for 

Klrt Brit ! Sh fim8 “^ obtainTrth" 
h y ?PPlymg to the Department ''and 
quoting _ the specific reference number. 

Canada : Copper sheets (251) ; Dominican fitpub- 

/IS C iht . 


(1008/8/ 

(271); 



Advanced. 

Cheaper 


lie : Hollow-ware 

Cement, paint, oiis {zii) ; Iceland: Sugar (262) 
Itoly : Silk (263) ; Netherlands : . Leather (264) • 
.* Glassware (268) ; South Africa * Leather 
fifial' ^ Sweden : Chemicals 

£ fef- 1 lln ^ •' , R i b ^ OT ' Ve « etable oils, copra, 
tin (J7z) , iron and steel, brass* tinplate (273). 

French Company News 

'■it®*.- 8 ® oMW ' de 1 -Artois Produits Chimiques et 

P^ehv lL M 4 n0W ,o art ^ 1 J ork “ ita faSies at 
«^ hy - 1 -4 rr f ( Pas de Calais /. which includes a 
eulphunc-aeMi plant, a nitric-acid plant, and ^factory 
ma nufacture of PhosplizoW.T^Eic 
fertiliser containing 11 to 12 per cent, of ttltS as 

nh^o*^ 11 Tb 12 ***- ° mt °* V*to-8oh!m?pho8- 
phono acid. The urea is manufactured under licence 

AzotL 0 ZLdt* rf'tJ’Z the So<si4td Jm^mduiU, 

Azotes, and it is hoped to produce UiKm terns of 

Artmia.If«r 




yiel( 

iinifoBjjusv- 

largo wrniakmeri ^ ^dESST* 


<-<>in 

^y lmt ffttfe^ 
I^rhaps to -'“ 
•Iwtrieto^ 
rtM uidufitrtri 
u "' oure ^('„ 
to too fopiSSIS 

<•» the taT^ 1 
<J, 'rcli C jb 1 
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EVAPORATING AND, DRYING, 


PART I 


be ..£ a i e j* “ost fascinating interest to an unset 
entific body of readers, and that a great deal of it 
can be explained in very simple language. Easy 
readmg is, of course, hard writing, and our own 
experience ^ satisfies us that some writers find it a 
very labonous task to provide matter which is easy ' 
reading. What has surprised us somewhat is the 
extent to which some readers are exasperated by 
no elementary articles on chemistry which have 

occasionally appeared in our columns. There' is vo* 3 * 110 material trom a substance, is of very great 
hardly any journal circulating in this ^ country;^^? 01 ^ 110 © MJti to the chemist and to the tngm&sr, 
Wept our own, which e^ery now and then makes a ™ nci much study has been given to the problem^! the 


■ ^ By S. G. URE, M.A., &Sc., MLChamE. . 

, , 0n account of its very extensive employment in 
the chemical industry, evaporation, the removal 
by vaport ation of a comparatively valueless hon- 
yolatile material from a substance, is of very great 


deliberate effort to 
* may be easily read 


" — 7 ; — — wvvh w i/jau ui 

development of plant for thfe purpose. . 

T^e heat required for vaporisation may be supplied 


to the substance directly, or 
boundary wall. Brine solution is often concentrated 
directly by exposure to the sun’s rays. : Dfreet 
heat ng is also frequently employed in modern 
sulphuric-acid concentration-plant- as represented 

H ncolon i 1 1 ~ ir : . • 


publish a chemical article which 
-- — — i by an accountant or a barrister- 
v at-law whose only chemical knowledge is an associa- 
, won with a chemical company. We have recently 
received abimdant, well-meant and sincere criticism 
irom Jeamed renders, who appear to us to forgot 

to4he distinguished and highly fuipnuno-acia concentration-plant- as represented 

and J h L t they t re “iV 16 P° 88es8io11 by tbe cascade, Kessler and (Jaillard types? lathe 
ox much information which a number of less fortunate , ~ 

BWiyiduals lack. A journal, so it seems to us, will ' ■ 

'V Puruiy over bo read through from oover to cover by 
’ j° no indiyidual - The readers of the Times 
, include many to whom fashion notes, company news, ..V 
rac ing news, film news and musical news are of 
entire indifference. They do not complain, they ;:'" 
merely turn on to the leading articles, or the foreign 
news or the golf news. We do not know whether 
we hare misconceived the idea of a scientific weekly ' 
journal, but our ambition is that each week everfe 
reader will find something of interest, lhat each 1 " 
week the reader will find a good deal which does not 
make any appea 1 we fully expect. The Society of 
UiemicaJ Industry has an opportunity of doing its * 
raiall share in bringing chemistry home to the 
people of this country. It has been of great use in 
y. OTgunsi ng, and to some extent financing the British 
.empire Exhibition publications we have mentioned. 

”v^ Ual ‘ deet ‘ n g s make a considerable item in the 
publicity which chemistry needs ; we trust that the 
- patience of our readers will enable a little to be done 
knowtedge* *° diffuse elementary chemical 


' , °P e timo or another few can escape the necessity 
tor tying some problem connected with evaporating 
and drying often under conditions of. great discom- 

'Z'-zSh 00 ul lons t0 ° resemble, in their 

unreasonableness, the mediaeval request for gowns 
i¥ Wde out of giant’s beards. Mr. Ure, whose UKT 
^Ittgartiole on evaporating «ve publish in this issue* 
.^troubled with no such limitations, for the problem* 

. dworusses are confined to the calmer realms of 
* Wemioal engineering. We arc 
, , W Mr. Ure s article on “ Evi 
V^Phnt/* of which the part, d 
‘^\jjwl a PP^ ar , in a later issue, 



issue, a: 

^.:»W5jflji^ged for him to c 
dealing ..with various 

vt'WOltryilrulArl "!« 4k n ! l 



;lad to draw attention 
)rating and Drying 
1 to Drying Plant 
announce that we 
>utc several other 
iportant classes 'of 


. v . ™ maportant classes of 
c hemical and related industries. 



, ■ • uiuunuiGB, 

a^ui the literature and it is our 
commented 


Caiilard Concentrator 

Fig. 1 

last-named plant, illustrated in Kg. I, the sulnkuric 
ad f altted “*. the fonn of a flhe spriSt the 
f°P oi a large vertical tower. Whilst Burning gases 
from a producer enter at the bottom. 
trated acid collects ut the bottom, and th©^ products 

together with the vapopt'lrtlivfecl, 
leave at the top of the tower, and f > aftw 

a re ??P e ™* or and scrubber, td reinbve any 
eb.™ wh,ch they may oonta^sSrw-dfe- 

charged into the atmosphere. In the Ke^r T ian< . 
tig. 2, hot gases from the produoe* ba#* ! %v«tf the 

r&s it ssssahr 


- - — — wHvuiuawu liquor an 
fcS5* t . towor P ro vided with a imml 





- 


‘y\V:*v 

I- 

Ir UK." [L«Sw Wf .rf. i 


j:i 

lower pans are heated ^radiation Th ® -V^tMfofc. <>» heating iufonted ^ {j^** 0 btt ^$S 
from a furnace and the upper pans hv fl™* ** Ue ^ a ? e8 °* evaporation eannot Ka £^’ temperature** 
Although an efficient xmma of fl - 8 ?® es Awing ^ 0 ^PaTiy obtained!^. 



Hautfhton’a Cascade Concentrator 

Pio, 3 


1,l '\ t the resultin 

"itli dirt 0 r 1 " 

;nelai° ^through' a , oi oil **»W «££ W0 ^ I ?! nt > th'e 


• , . 'v .- • . -v no*' 9 . . v '. ■ • ■*. 

ft £l2B&* ^ transited b : 
rlk mfi, a the^ material through a ; o£(Sl t8 J Sftttfr V io * l -P oin t, heneTthe 
► '. commonly adopted . Medium when h£h 


a vapour 
adoption 

temper*. 


"“tom 


29$ 


“irETiJ" <"2!“' »bdiviaed?nto i»»r t^. S3 ShS 2-S?® 
Xn the hrst type, the heating element comists 

wWK “ mbCr ? f hor f ont » 1 t“bee placed inside a shell, 
which may bo cylindrical, with axis vertical or 


I 


----- — . w «v, vjuw is ‘upinic pig) 

carded m favour of the fourth type, which is some 
titriea. referred to as > the standard *. evaporator 
F^^ thc| , are vertical; hut in ;this case the 

liquid nows through the tubes and the steam surrounds 
them* This permits of a neat arrangement in the 
evaporator, as the heating element is usually formed 
of the lowest section of the shell, which Is fitted With 
a tube plate at either end into which ihe tubes are 

fixed. An illustration of such a hOating element Is 
^gi ven in Fig. 6. The steam is adrijittAl through an 


y v ■.*sh 

- ■■■f.V : J] 


Horizontal Tube Evaporator by J. P. Devine Co. 

■$ ;• Flo. 4 • 

horizontal, or have the form of a rectangular box. 
fho steam passes through the tubes, which are * 
completely submerged in the liquor to be concen- 
trated. It is claimed for this arrangement that it 
permits of quick cleaning and removal of the tubes 
irtien repairs are necessary, and that it gives an 
efficient steam circulation and allows of provision 
bemg made for the removal of condensed steam and 
non-condensahie gases. Sometimes coils are used 
instead of straight tubes, as illustrated in Fig 5 r - < 





n- « li 




Coll Evaporator by Manlove, Alllott and Co., Ltd. 

f if-;.. • Fi«. 5 . 

next bjP been realisable in practice 
2kb^ln«lH a ^ 0< f s, ® ted oi horizontal tubes flUed 
liquid, the steam surrounding the tubes -The 

;SoSi y of e fj? erienc6d witb thfa W STs® 

removal of the vannur mfhniif fkn j ’ fr rnw the 

vertical 
in the 
are con- 
tBaders, which 
team and the' 
lively. These 
circulation of 


y — U 1 W 1 w 

removalof the vapour, without 
tbe third type the 
«nd contain the steam, whilst s 
4*?P*<W -^to be eoncentrated. The 
n^QtM at top and bottom to 
introduction of 
: -the condensate,' 
interfere witj 



Heating Element used In G. Scott and Son’s 
• Evaporator > ■ -v> V 

-- 1 ■ Fio. rt ' J 

opening in the cylindrical portion of the element 
.tabes are specially arranged to ensure equal 
distribution of the steam over the whole hewing 
surface, v To maintain a rapid circulation ot the 
liquid through the tubes, and tims/obtain a high 

Somrt^mef ♦h ansference ’ dP^bm^tubes «re fitjfed. 
Sometimes these are placed outid*; /<the heating 

element} in other cases they are i#uated at remilar 
• intervals among the smaller tubXVancafwnbe^t. 

Biat U cino V lJ,' S ?m t & »<>«■ ^vine, as ^11 as 
Kw, CampbeH qn.l McLean, adopts the eentr^'tobe 

type of downcomer, sometimes insulated from the 

& •1^a&nr U ii an r ga P’ whilst HanJkive; iiliott 

f Si I* d lullerton ; Hodgart . and Barclay toiplov 
c b ) '™. comer > formed by the cyljadraMul-Sliei I 
^•Jataurface on the heating elemmfcISamca. 
this typo of heating cfcmeht is imStaTth. 
^basket, type and is illustrated iu l’ig.^^lqthi ) 
case- the heating element consists of 

parallel tubes fixed to the tube bl^fafea^jsd t» 
the ends of a cylinder, which is c^(|h4^M«i 11« r 
mdiameter than the evaporator. sh*Jl,^i»d usuall' 
3c ? es , of »«89 «ttwli»M®SfDi« 

4 aiAAtfi -is ^ntrorliip.^H. ♦ u - . i.. ^ _ a. . • . . s’ r ^ i . 



- •'<* the outer or the side^ 

l*r * ; 


With this’ 





I 



I-rillie Evaporator 
Fig. 8 


O' Several firms manufacture evaporators boloncrW 
™J} e second type, in which horizontal tube&V? 
Ti^i^ Un + e ^ i^ y tIle Seating medium, and the 
2^ ^ We^rated passes inside. &i 
&&■ . Jwmontal evaporator belonging to/ thiT 


Basket l^pe BvapWator by J. P . Devltw , 

■••>*■ ' "'.-i'-'v-, Fiq. t 

and repair and t ha f <,11 *1, - f^P^^tor for cleaning 

• ; ; . t 

evaporator, and ^anv fii , m t yP e of 

d(, signed workimr V)rr?hf ® have since been 

1 arsfiti ; 

^iJlio evaporator shrmm o| this type is the 

•bo HtcaKSnStS t^tf mat w aU >' in Fi «- 
evaporator f rdi n Whinh^ijfe 11 at on . l! ^ >L Sl 




m 


iUr/*iS*w 


Vchemistr's: _ 

the U bend to the one immediately above, thus climbing film evaporator is a typical example 
producing counter-flow to the steam. During its the last type of this group. In > this the liqu; 
passage through the tubes some of the liquor flashes ascends inside a series of vertical tubes, which a: 
into vapour and passes through as little pistons of surrounded by the heating medium. M. Kestm 
liqvid with vapour between. * ' * 

In the Yaryan evaporator, shown in Fig. 0, the & 

horizontal tubes for carrying the liquor are coupled 
at the end so as to form a sinuous passage of con- 
siderable length. Several of these nests of tubes 
are contained in an outer shell, to which the heating 
vapour is admitted, the condensed vapour being 
drained off at the lowest point. In this plant thqflfe 
liquor enters at the top of he nest of tubes, and w 
flowing downwards is discharged into a separate 
chamber, where the removal of the vapour from the 
concentrated liquor takes place. 

An approximation to the next type is obtained 
when in type 3 of the first group the liquid level is 
lowered so that a considerable portion of the tubes 
extend into the tube spaco. Then the uncovered 
portion of the tubes become coated with a thin film 
of liquid obtained from the froth. 

A recent patent described an evaporator consisting 
of a number of hollow steam -heated cylinders mounted O' 
with their axes vertical. 'J he liquor was applied to 
the outer surface of one cylinder as a thin layer, and 
was transferred from one cylinder to another by the 




Kestner Patent Falling Film Evaporator 
Fig. li 

claims that with this type of evaporator the vaporisa- 
tion of the liquid at the bottom of the tube produces 
a column of rapidly moving vapour within the.tube, 
which dra v vs up a thin film of the liquid being con- ^ 
centrated over the surface of the tube. OtheF 
writers on the subject maintain that^he action is 
analogous to that of an air-lift namely, a 

series of vapour spaces alteatiitmg with "pistons of 
the, liquor. In this plant tubes of 7 ra. in length and 
5 cm. in diameter, are used, whereas the firm of jjlto, 
Campbell and McLean, which also manufactures a 

rV A . ! ,, A „ , verti al film evaporator does not employ very long 

vacation of one cylinder against another, the final tubes. - 

concentrate being removed by a scraper. This * Tr rn 

might Jbe classified as a j^ eva-porator of the vertical ; ; Hkat TransfjbkenCh 

flhh ■ type, 'Its action is analogous ; To deal with entrainment * or _ , 

tq, that /of .arinn;«^»r, V s ; The Kestner vertica ■:$& evaporators of the firat. OTrtim *. 


Kestner Evaporator — Salt)! 

Fio. io 
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- provided above the free surface of the liquid, but in concentrated at atmospheric pressure without injury* 
evaporators of the" film variety the separation of the The rapid movement of the liquor inside the tube 
vapour from the liquor is generally effected in another tends to prevent the formation of scale, and thud 
vessel termed the separator. In this vessel advantage maintains the high coefficient of heat transfer, 
is taken of the high velocity of the liquid, usually which may amount to 3000 calories per square 
about 10 feet per second, to produce separation by metro per hour per degree C., a figure very difficult 
centrifugal action, and to cause this the liquor is to exceed in general practice. When solids are liable 
usually discharged into the separator tangentially to be deposited upon the heating surface by the 
to the surface of the vessel. Tne coefficient of heat liquor being concentrated, many devices are resorted 
transfer in the case of a condensing vapour transmit* to to maintain the heat transmission efficiency of 
ting its heat through a boundary wail to a boiling j^he plant. In addition to the employment of high 
liquid; is influenced by the temperature difference ^Welocities sharp gritty material is added to the liquor 
between the vapour and the . liquid, the density of which, being carried round by the stream, tends to 
the liquid and its viscosity, and the cleanliness of the remove any scale which may be deposited. The 
boundary surfaces. Now, with a steam supply at a basket type of evaporator has the advantage that the 
given pressure, the only way to increase the tempera- basket can be removed to clean off the scale. When 
Jure difference between the vapour and the liquid badly scaling material is being treated, two 
is to lower the boiling point of the latter, and as the baskets are frequently employed, one in operation 
boiling point is a function of the pressure existing in the plant and the other undergoing cleaning and 
at the surface of the liquid this has led to the employ- repair, thus minimising the delay caused through 
raent of evaporators working under vacuum. During cleaning. In other cases an extra evaporator, or 
evaporation, as the. concentration rises, so will the calandra, is installed and connexions are so arranged 
boiling point of the liquid, and therefore the rate of that any of the evaporators or calandras in the set 

can be easily isolated for cleaning or repairs. , 

The evaporation per square metre per hour from 
the free surface of the liquid is another important 
factor, especially in plants of the submerged heating , 
element type, for upon this factor depends to a 
large extent the vapour space required. This factor 
is a very variable one, and depends largely upon 
the nature of the material, and the conditions under 
which concentration is effected. From figures derived 
by Professor Hinchley from data supplied by 
G. Scott and Sons, Ltd., one finds such rates of 
evaporation as 43 kg. per sq. metre per houi* for > 
malt extracts, 78 kg. per sq. metre per hour for caustic 
soda liquors, etc., although an evaporation of 2700 kg. 
per hour per sq; metre has been attained in certain 
instances. Generally the higher the rate, the greater 
the trouble likely to bo experienced from entrainment 
and frothing. Some liquors when heated foani or 
Simplex Film Pressure Evaporator by Blair, Camp- froth freely, and various devices have been adopted 
bell & McLean, Ltd. to overcome this trouble. With the submerged 

Fig. 12 heater type of plant, tho customary procedure when 

* handling a foam-forming liquid is to lower the liquid 

, _ • . „ „ _ _ . „ , . level until part of the heating element project ^ '■$ 

heat transfer will fall off. The reduction of the above the free surface into the vapour space. In ii. 
boiling point is also advantageous and even eompul- this way the froth rising from the liquid is further/ p 
sory when evaporators are required to handle delicate heated, thus bursting the bubbles, and forming ^ 
liquids. In determining the vacuum to bo applied, drops of liquid which fall back into the origifid - 
m an evaporator Of the first group, when dealing with mass. I 

a delicate substance it must be remembered that the , ^ i > 

pressure at a point will increase with its depth below Sometimes this trouble is overcome by reducing 
the free surface, and therefore such a vacuum will be the rate of evaporation from the free surface of the 
required as will prevent destruction of the material liquid, but this is not an infallible remedy for foaming, 
in contact with the lowest point of the heating element, as certain liquids have been found to " boil off- , 
Tiie velocities of the vapour and liquid over the even under gentle boiling, A crude device and one 
surfaces of the tubes affect inversely the thickness never recommended by evaporator manufacturers, 

°i the films covering these surfaces and therefore the is to cover the free surface \*ith a thin film of oil, 
late of heat transfer. Also the greater the velocity but such a method has decided limitations. Other y 
oi the liquid the shorter is its time of contact with the factors which : affect the foaming propensities dl v 
b ating surface, and there is less likelihood of its being liquids include their concentration, the working 
damaged by being raised to too high a temperature, pressure inside the plant, and the pressure/^ the 
With rapid circulation, such os is obtained in the steam admitted to When, 

libn oai} m . fcuniaitate and 






Caustic-Soda Soap Lye Evaporator by Fullerton; Hodgart & Barclay, I td. , 


Fro. 13. 



To St Ram TRa* 


Quadruple Effect Evaporator 
,, Fro. 

^ura carbonate which frothed badly,*,™* under 
¥ »0fttle bothng, Manlovo, Alliott and CojEtd. found 
>vhen a certain concentration hadjlm attained 
;v&^ ou i|f ^“Pletely disappeared 'Md did not 
kfeJWn. The small quantity of JjfijEld actuallv 

“• jr 

■ to elmmiate £|pmig troubles 
1 S® the film type, netpftheless makers 
Of evaporators fit sa^al 1 devices at 


by GT. Fletcher & Co., Ltd* 
14* 


T ' s ' ,|rv 7u T 



^Lr H f id l WhiCh *W tO ‘# dt 

either by entramment or foamMa . v 

Materialfl Maori ■ ' '.1r 


/ J ^««uuucjn or ioi 

subsides to be concentrated, 

tw« a Jik'T monly made of “Od eted^bWS 
S^d hl L has proved «BmiitaUe^4w*;i^^L« 

#Psphor bronze or lead tubes 

casipgs of evaporators and se par ators ash - tis 
lron > niildstoel Qr.opppgg^*^^ 1 --^ 




£7 r 'P5T»^v» ■* vf' (U 9HvOlWft|pCr& tlO n ((g w 1^4 't)WVi^i?<W‘ 

j* <ifetUI©d water, it is customary to . cover with -if 
alW^ain^ °f t ^i generftUy fioposited electrolytic- 
tee H$ff SSSSS^SJ^ 

'■• Sl NOLE ANi)-JttrtTJCPLE EFjKCT.EvAPOttAXOBS "; 

™«^ 1,Ie rressure “ available, the’ 
wasi» steam at suitable pressure is available +u« 

^e^h^i 8 -^ 0 fe ,t ^i?- ngle evaporators, as here 
^e heat rs .obtained at the minimum cost and the 
i^nt;_,inyolv:ea tee minimum capital outlay. Id 

d^w"** W k®^ 14 u necessary to concentrate two 
d^eren,t solutions havpig different boiling points 

1,1 following manner. Two 
*T*ti2r£ W»PQt**»» are used, Aa the firet 

titM i< 1i^L W i e soda Solute* is concern 

trated by . heat < obtained from : live steam. The 
yapour pvolyed during this process; instead of going 
4 ®®P r ®: h «® te ^ or condenser, is passed into the steam 
space of the second evaporator which is fed with 
weak soap lye. This system is illustrated in Fig *13 
and provided one had a number of substances having 
a suitable senes of gradually diminishing boilSg 
P 0 ™^. th ® principle could ho equally well applied 8 
so that each substance would bo concentrated hi 
trln^ 1 ®™P°ri*p > *V *be heat required for its concern 
tration being obtained from the vapour evolved from 
the yibstancu having the next higher boiling tern- 
perature. This is really a combination of simple 
and multiple effect evaporation, the steam being 
used as m the multiple effect plant arid the liquors 
as in the single effect evaporator " 

,iwfi 2 givC ? a secti ” nal elevation of a quadruple 
.'ffeet evaporator working on the purely multiple 
( ffect principle. As will be seen the steam and the 
liquor are admitted to their respective compartments 
m the first effect. The vapour generated by the 
passage of % liquid through the tubes collects in 
the vapour space and after passing through the 
r(W £ le d *nto. the heating space of the second 
ffect The liquor rising through the tubes of the 
irst effect flows into the side down-tako, which is 
scaled, and is earned into the liquor space of the 
second effect. Here the pressure in the vapour 
space is less than that existing in the vapour space 
"f the first effect, and therefore steam will bo flashed' 

'r!n«W „ thu -ii ll ? t i li 1 u , or ’ and a fu rther heat 
i unstercnce will take place between the vapour 

n the heating element and the liquor, which will 
'encrato more steam from the latter. 

this steam passes into the heating space of the 
lurd effect whilst the hot liquor flows in a similar 
uanner into the corresponding liquor space. Here, 
mo to a fqrther pressure reduotion, more steam is 
imeratcd in a similar manner to that described 
hove, and then ‘both yapour jand hot liquor pass 
o the heating and liquor spaces of the fourth effect, 
ho steam evolved in this effect by a repetition of 
ho process is withdrawn through a pre-heater or 
miaenser bv a pump which maintains the requisite 
acuum in the last effect. The liquor at the required 
■mccn tration leaves tee last effect for the next 
aae observed that too 


m 


1 cone 


te Sts***:**'##. 


x wio «wona ana third eifAota 
t mwTL? 1 tc Steam traps fitted with steam "sp'acte eori- 
nectedtothe heating chambers of the third andfourth" 
®flrots rrepectively, thus permitting steam flashed'* 

■ hlw, red M°u ?I1 i m F e88ure *<> l>® utilised m tS- 
heaters. Multiple effect evaporation is resortedto 
m plants of the submerged heater and film types ® 
dweribed it will bo observed that th^ 

W& of tSftlhJ^b 68 P r*-® “ th ^. 8ame direction as the#' 
beat-Wpplying medium, and such, plants t 
j«r said fb. work on the parallel current system. If 
§bo weak liquor entered the plant at the last effect 
first ^ C ffrf tr ^ ted f liqUO fl being discharged from the 
flow remained as before, the 
^ Ohnol/T,? °P cr a to on the counter current system, 
-.f^d ^ri .effect be fed mdependently.asin 
'hofailwSfl? dung_ 4 iff^ ere: nt. liquids, the operation would : 
bo tewnM parallel feed, An analysis by Weber of 
oi -working, shows y that if th» : 
fc. W + , fed + f t04he evaporators below a critical 
.temperature the steam consumption is greatest hi ' 
the oase^of paraUel current and feast in the comte” 
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Multiplex Evaporator by Blair, Campbell and 

McLean, Ltd. 

Tig. 1# 


typej.but with a feed abovo the critical 
temperature tee steam consumption is greatest with 
counte^curemt Operation and least in parallel flow. 

melf^t l °^!l, th t\ eVaI>0r ^ n *** »>• of steam used is 
greatest iwith the parallel current, and least with 

the counter current, with a feed below the critical 
temperature leastin tee . parallel current flriw 


aoa Vtj-mfrpbt m-j; 

> ' , ~ H ; if ' •-’••■ ''Vi 

and greatest in the counter current flow when tlie first, servee to convey the liduor to the liijtior'Bpw* 
feed is above the critical temperature. As one would of the second effect, where the pressure is lees than 
expect, the amount of vapour to be condensed from in the separator chamber of the first effect. Rising 
the last effect gradually rises in the counter-current through the tubes of this effect more vapour is 
and parallel feed types as the temperature of the produced. Again, the liquid and vapour are pro- 
feed is raised. Under a critical temperature, the jeeted against the baffle plate on the top of this 
amount is least in the case of a counter current flow, effect, and then enters the second separating chamber, 
but alove a critical temperature it ultimately After separation the vapour enters the heating space, 
becomes the greatest of all the types. Parallel and the liquid enters the liquor space of the third 
current places a constant load on the condensing effect in the manner described above. When the 
plant irrespective of the feed temperature. Another vapour and concentrated liquor, after imp rrging 
method of passing the liquor through the evaporators^hpn the third baffle plate, enter the third separating. 

. adopted by G. Scott and Sons, L d., especially w hei^Pchamber, the vapour is removed through a suitable 1 
{the' concentrated liquor has for various roasons to preheater and condensing plant, and the conoen- 



Pracho Bouillon Evaporator 
Ft >. 10 


leave the plant at a higher temperature than the trated liquor is withdrawn from the top of the 
boiling temperature, consists in feeding the weak third baffle plate. Sufficient vacuum is maintained 
liquor into the first effect, passing it from this of ect in the separator of the third effect to ensure successful 
into the third and then into the second, from which working of the plant. The separating chambers 
it is discharged from the plant. are so dimensioned that the short tubes of the heaters 

In Blair Campbell and M -Lean's multiplex film can be easily cleaned or removed if repairs are 
evaporator, shown in Fig. 15, the liquor is fed by required. The whole plant is compact, requiring 
gravity into the first effect which is h 'ated by live little floor space and presenting a minimum surface 
steam, which may consist of exhaust steam at a through which heat may be lost by radiation. 

S ressure from zero to 5 lb. per square inch. The Multiple effect evaporators are generally used 
quor and the vapour generated thig^rom by its when only high-pressure steam is avalable, and 
passage through the heater tubes, projected plants of this type have been manufactured having 
against a baffle plate and then passes^h rough an 12 effects. With such a plant usually engaged on 
opening into a separator. After ^separation the water distillation, the initial steam pressure requires 
liquid collects on the upper s the baffle, to be generally in the neighbourhood of 100 lb. per 

whilst the vapour passes into ihejnpp space of the square inch for successful working. Multiple effect 
next : effect. A pipe descendiiflGgRfrn the liquor evaporators, however, usual y consist of triple and 
space of the second effect to plate of the quadruple effect plants, and, it is stated th$t with 




SOMEPAGES FROM THE STORY OT INMGO 

2*75 lb. of water in a triple effect, and 3*33 lb. of ®y w * A * DAVIS, B.Sc., A.C.C.I. . v 

water in » q^rupte W «rf V ^ Dmuhb 0 , th B Natcral Indigo firoorittr 

evaporation taking the cost in a single effect plant ^ 

as unity works out at 0*552 for a double effe t,0 *406 for (Co'fi tied) 

a triple^ffect, and 0-276 for a quadruple effect. .At When war broki out, the supplies of synthetio ' 
sight, therefore, it Should appear that multiple mdigotin from Germany being cut off, a serious 
effect evaporation is an economy, but one has to shortage of indigo was felt which led to an enormous 
remember that ■ aifcq plants involve a much larger rise in the price of indigo. Indian indigo which 
capital outlay than in the single effect plant, and also had been selling at Rs. 250-260 per cwt. jumped to 
necessitate^ higher initial steam pressure to ensuro^, boi t 1000 Rs ® thig i evel maintained during 

the requisite temperature drop between each effect. ^ ho firet two years of war. In India arrangements 
rr, . . were immediately made to increase the area under 


Thermo-compression 


indigo, and in 1016-1917 the acreage was 756,400- 


Recently considerable attention has been directed nearly a four-fold increase. 


to rendering the low-pressure steam evolved from 
the liquor suitable for re-admission to the heat ng 
space. The method by which this can be carried 
out consists in removing the low-pressure steam from 
the ebul ition chamber ^ and compr ^ sing it to such a 
pressure that it can be again admitted to the h sating 
space. When this is done evaporation will take 
place with an expenditure of energy equal to that 
supplied by the compressor, the latent heat present 
in the in't al steam having been transferred to the 


Vihikt.cn his way heme frem a meeting of the 
Britifh Association in Australia, Prcf. H. . E. 
Armstrong j who had always been keenly interested 
in the struggle between natural and synthetic indigo, 
sent a letter to the leading Calcutta paper, the 
Statesman , urging tha necessity of renewed research. 
Considerable interest was aroused and in 1915 an 
official conference was held at Delhi and the matter 
was referred to the India Office. After giving full 
consideration to the issues, the India Office made 


low pressure steam w hi' h it has produced. This 
seems to point to an eeonomieal me 1 hod of evapora- 
tion, provided a suitable method of compression is 
availa le. Two types of compressors have been 
tried, the pump compressor and the injector com- 
pressor. Of these compressors the latter is the 
type adopted by Praehe Bouillon, Kestner and 
Blair Campbell, and McLean in thrir evaporators 
working on this system. In this type the steam 
consumption required to operate the compressor is 
largely increased, the greater the difference in 
temperature to be maintained between the steam 
and the liquor. This necessitates 1 hat evaporators 
working on this system should only have a small 
temperature difference between the steam and the 
liquor, usually about 6°. With such a small tempera- 
ture drop, special attention must be given to the 
prevention of scale on the tubes, as this causes the 
heat transference to fall off rapid! v. In the Prache 
Bouillon Evaporator, illustrated in Fig. 16, the heating 
element consists of a series of vertical or inclined 
tubes through wffiich the liquor is circulated mechani- 
cally by a pump. Sufficient pressure is maintained 
in the tubes to prevent the formation of large bubbles 
of steam, until the liquor is discharged into the 
separator, when, on the reduction of this pressure 
the steam is flashed off. A portion of the steam from 
iho second effect is carried to the preheater, and 
the remainder passes through the compressor, and 
is then discharged into the heating space of the 
first effect, the vapour produced in the first effect 
being admitted to the heating space of the second. 
In this plant there is a three degree temperature 
drop in each effect. To keep the tubes dean, finely 
ground quartz is introduced into tin evaporator 
and circulated with the liquor. The makers claim an 
evaporation of 6} lb. of distilled water per lb. of live 
steam used. 

(To be continued) 


certain recommendations and eventually an under- 
standing was arrived at with the Bihar planters. 
Prof. Armstrong acted as scientific adviser to the 
India Office, and as a result of his invitation the 
author went out to India in May, 1916. A small 
cess was levied on all indigo exported from India 
to pay the costs of research, so that the indigo 
producers largely paid the costs of the investigation. 

Feeling very doubth 1, Ike most chemists at the 
time, of the future of natural indigo, Prof. Armstrong 
stipulated that at first my engagement should be 
for one year, during which time I could more fully 
look into the question. In the course of this year 
many rather surprising facts emerged which led me 
to consider that, providing certain conditions were 
realised, natural indigo could still put up a good 
fight. I, therefore, recommended the extension of 
the work for a period of .five years. In the first 
place, 'after a careful examination of all the facta 
available, it appeared clear that the issue was pre- 
eminently an agricultural one and that the main 
problem w'as to ensure the satisfactory growth of 
the indigo plant. Some years earlier a greatly 
improved type of indigo plant had been introduced 
into India from Java, where it had been developed 
by ths Dutch indigo research station. The Java 
variety, Jndigofera arrecta , when introduced into 
India gave such phenomenal returns as compared 
with the old Sumatrana plant, that the planters, 
who had been going through a very thin time, 
thought their salvation had come.* The old plant 
had given about 5 seers (10 lb.) of cake indigo per 
acre, but with the new plant yields of 20 to 40 seers 
were obtained for several successive years on many 

* Soe - especially D. J. Roid, “Ten Years' Practical 
Exporionca with Java Indigo in Bihar" (Aq. J . /m/m, 
1917, 12, Part 1.), ami Indigo Publications Nor. I, 2, 4 And 6 ; 
also Prof. H. E. Armstrong’s paper, “ Soil Doficitmcioe in 
India," read before the Royal Society of Arte in May, 1919. 
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estates, Several planters who had taken ' up the . suitable m&ouiiaj 
plant on the large scale had made very r sub-^ no longer obtain 
spite of the competition of a growth. - L 
W very low yield of in digo The soils were veryvai 


stantial fortunes in 
synthetic indigotin. 



nface to places 


per acre with the old Sumatrana plant had meant as ia^usual in areas ^ubject tb atihuaf fiotklWdurin# 
that the costs of sowing, cultivation, manufacture .the rains. In' ^ praotically a|l 

and overhead charges were unduly high in proportion had failed ba4lyvvt^exeJ:wi|ii v . a . great deffmetioy ^ ol 
to the return. From an examination of actual' either phosphate pr orgai^ matter, oftenboih, 
working expenses at several factories it became in; t^;aoih : . v ,/ : .V v 

clear that by increasing the yield of indigo per acre Systematic manorial L trials w$re histi’^ioct and 
the cost of production could be so greatly diminished maintained during si^ yoars, both at* the Agricultural 
as to make it possible to compete easily with synthetkflfc Research Institute at Pusa and oh numerous planters l 
indigotin. The following table shows this: — estates. In many cases cj^raordihaty increases of 

crop— both of indigo and the cold We^lm^ ctois 
(oats, wheat)— wore obtained by proper manurial 
treatment — either superphosphate alone or bombinecl. 
with green manure (sannai). In Several oases poor 
soils which were practically useless for cropping gave; 
yields of W maunds of oats per acre, whilst others gave 
a yield of 30 maunds after manuring as compared 
with 13 without. This side of the question has been 
dealt with in detail in iny Indigo Publications issued 
by the Agricultural Department of India, and the 
story has been told in two papers read by Prof. 
Armstrong at the Royal Society of Arts in 1919 and 


Yiolri of indigo per aero 

Cost of production of 1 maund 1 * 
of indigo with charges lls. 40 

Sears 

per acre 

n 

320 

10 

100 

20 

80 

30 

53 

40 

40 


1 Factory maund ~ § cwt.=- 74*66 lb. 
1 Soorv~i/40 maund — nearly 2 lb. 


As was stated by Bernard Coventry, . C. I. E . , a 
large indigo planter who was largely responsible for 
the introduction of Java indigo and subsequently 
became agricultural adviser to the Government of 
India, “If we could grow the plant properly it 
would give at least 20 seers of indigo per bigha 
(0-87 acre), and with such a yield I w'ould undertake 
to undersell synthetic indigo at practically any 
price.” 

The trouble was, when I arrived in India, that 
the Java plant which at first had given sucli extra- 
ordinary yields had largely ceased to do so, and the 
high hopes originally formed had in many cases 
been disappointed. On some estates big yields had 
been maintained for a few years, but in many cases 
after three or four years the yield rapidly fell off, 
and, what was even more serious, the plant failed to 
give seed. A mysterious disease, the so-called 
“ wilt ” disease of indigo, had appeared, neither 
fungal nor bacterial in origin, which was accompanied 
by a great falling- off in plant. Whereas the Java 
plant at first had given two, sometimes three, mag- 
nificent cuttings with a total yield of 200-300 maunds 
of plant of high quality in the season, in 1910 the 
yield had fallen to 50-70. maunds per acre. Only 
a single cutting, often a poor one at that, was 
obtained, and the yield of cake indigo had fallen 
from 30 to 40 .seers to about 5 to 7 seers per acre. 


1910-1917 

1917- 1918 

1918- 1919 


Yield of indigo por aero 

Ac res Y iold per at* re ca ko i nd i go 

80,600 . . seers 

64 ! 200 iXM I '* 

to make a 
itates : some 
tony different 
^convinced me 
was in reality 
had boeome so 


One of my first tasks, therefor* 
thorough examination of the plant 
000 samples of soil were taken fro] 
estates and analysed. The rcsujj 
; "Jthat- %*the so-called “wilt” disci 
; : due^fcc^soil starvation; the soil 



1922. 

In my final report to the Government of India in 
1922, I stated: “ In my opinion the importance of 
proper manuring in N. Bihar cannot be over-estimated 
— it is the keynote to the prosperity of the indigo 
industry and ultimately of the ryots on sipall holdings 
who depend largely on special crops such as tobacco, 
chillies, grown on lands manured with indigo seet; 
(the refuse plant obtained after steeping the indigo). 
Most planters’ estates have been greatly impoverished 
by lack of proper manurial treatment, especially 
since the advent of the high-yielding Java variety 
of indigo which more rapidly strips the soil than other 
crops, The effect of proper manurial treatment is 
cumulative. By improving the yield of indigo from 
the present 50-75 maunds of green plant per acre up 
to 150-200 maunds (which actual planters’ trials have 
shown to be possible) the output of indigo soet is 
doubled, and so a far more efficient manuring of rabi 
(cold weather) crops (cereals, tobacco, chillies, etc.> 
with correspondingly higher yields becomes possible. 
The value of the lands let out to the ryots for growing 
tobacco is also 'greatly increased. Lands which 
ordinarily would bo let. unmanured only for Rs. 20 
per acre, ara gladly taken after seeting, by ryots at a 
rental of Rs. 100 to 120 per acre. Increased profits 
from good yields of cold Weather crops such as oats, 
wheat, mustard, tobacco, and the rental derived 
from lands let out to ryots, would go far towards 
bearing the expenses of indigo cultivation and 
increasing the possibility of competing With synthetic. 

Thus, in one of the best worked and largest indigo 
concerns, after allowing for the profits from rabi 
crops, the actual cost of production of indigo ha;' 
worked out recently at only Rs. 0 per maimd, whilst 
it has been selling at Rs. 400 per maund or more. 
In fact, success in the future in competing with 
synthetic indigotin will depend as much on the 
increase in the profit from, other brpps bj 


manurinl 
itself." 


! hy* cqnrinuou^ stripping without any treatment as from an increased jdqld bf jn< 
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and, what was then most important, gave extra- more particularly his unscrupulous satellites— stirtec 
ordinary yields of very high quality seed— 10 15 up racial hatred and unrest. The Champaran/nquifj 
maunds per acre instead of 1*2 maunds as in Bihar, followed which gave to Mr. Gandhi great prestigi 
He took up the cultivation 6i seed on the large scale, among his fellow Indians. Then caraq the masfeacri 
and other tpa planters followed suit, and a very pro- of Europeans in the Punjab, the JaUianwallahbagl 
titable indigo seed industry was developed which incident, the cashiering of General Dyer f who/ in tin 
met all the wants of Bihar. opinion of most Europeans, saved India irom whole 

It was found that extraordinary yields of green sale insurrection and raassacre) s and the introductioi 
plant were obtained— 200 300 maunds an acre— as of the so-called “Reforms.” We then saw All th< 
oompared with 50-70 maunds at most Bihar disastrous effects of “ putting new wine into ok 
factories — and the plant was unusually rich in ^bottles ’’—the non-co-operation movement and iti 
indigotin. Encouraged by these results a small consequences. 

experimental factory was started at the Panchnoi The Government adopted the unprofitable aik 
Tea Estate in 1919, and this was shortly followed by undignified course of attempting to placate. th< 
the Assam Indigo Co., Ltd., a company formed to implacables. During 1920 and 192 1 Bihar and Assan 
develop indigo on a larger scale. One of the assets were in a very troubled state. In Bihar it became 
of the natural indigo industry is that it gives a very very difficult o obtain supplies of indigo plant anc 
large quantity of the highly valuable manure — seet — to work the factories ; at many factories during th* 
and this indigo seet has been found to be an ideal indigo season daily strikes occurred. Plant ooulc 
manure for tea (as it bad been found to be for tobacoo not be grown or carted. Several factories wen 
in Bihar). In this way a supply of manure for the burned down by incendiaries and everything ww 
tea crop — a very important question in Assam— in a state of uncertainty — even terror. Disafiectior 
could be very cheaply obtained and heavy outlay was stirred up in Assam also, and thousands of ignorsffl 
on artificial fertilisers avoided. coolies were induced to v desert the tea estates anc 

In my opinion the main hope, of Indian indigo return to their distant homes— often to peris! 
to combat synthetic indigotin lies in developing the miserably from starvation and disease on the way 
production in unusually favourable yielding areas The loss of the Russian market and the over -produo 
■ such as Assam. Bihar at the present time supplies tion of tea following the eoarse-plucking introduced 
only * l «th of the requirements of China and Japan during the war led to a great slump in price, and th< 
and of the world’s requirements. A sufficient tea-planters for a year or two were selling their te« 
increase in the production from Bihar seriously to at a heavy loss. 

" stem the tide of the synthetic material is not to be The net result of all this was that in 1922— the 
anticipated even if suitable manuring were generally year my agreement terminated— the Government oi 
adopt ed, and progress in this direction is greatly India was faced with a deficit which exceeded thal 
handicapped by the present shortage and high cost of the previous year — which itself had constituted t 
of phosphatic manures, although the supply of these record in the financial history of British India 
to Bihar planters has been organised by the Indian Retrenchment became necessary; and not only wai 
Marketing Agency. The area under indigo in Bihar the indigo research abandoned but grants to the 
has recently been diminished by «grarian difficulties Indian Tea Association, to the Institute for Tropica] 
in Champaran, and the spread of the more profitable Diseases, and other organisations were cut. 
sugar cane cultivation. With a good extraction, Before my agreement came to an'end I had strongly 
the very high yields of fine plant in Assam should recommended that the work be continued, as much 


enable indigo to be produced at a price which could 
easily compete under natural conditions with 
synthetic. 

TltE DEBACLE 

I have dealt in this paper on very general issues 
only, and have neglected the many points of special 
interest to the scientific worker. These questions 
ate fully dealt with in other papers, and a general 
review was given by Professor Armstrong at the 
/ Royal Society of Arts in 1922. 

Up to a point everything appeared full of rosy 
■ promise, but in 1920 and 1921 the which 

had been looming over India burst the 

violence of the typhoon. It is interestfadBffiat this 
Storm had its origin in Bihar, the bWR? of the 
indigo planter. In 1916 Mr. Gandhi first began 
^^rating in Bihar. When he first appeared on the 
scene, Mr. Morshead, the Commissioner of Tirhoot, 

. / realising the danger, issued an order excluding him 
from the province. Mr. Gandhi appealed to the 
Iieutehant-Governor, who revoked the Commisr 
? ^oner’s dqcisioniw ^Ir. Gandhi was allowed to tour 
thftnmh Hie indiuo districts of Bihar, where he — And 


still remained to be done; but in spite of this the 
Standing Finance Committee* stated that “ it was 
the opinion of the Committee that sufficiently satis - 
VJactory results had been obtained by research in the 
past, and it was felt that the financial situation would 
not justify further retention of the officer,” Strangest 
of all, the Hon. Member for Agriculture, in the Legis- 
lative Assembly, f after expressing thanks to me, 
announced : “ We gave him notice the moment we 
found that his services were no longer required, and 
he himself informed the Government of Lidia that 
he thought there was no necessity for any further 
research in that particular line. Therefore the House 
will note that officers are not anxious to continue a 
day longer than they think it necessary for their 
particular purposes, especially when they are engaged 
for special periods. (Hear, hear.) ” 

The statement here made that “ I thought there 
was no necessity for any further r^^arch ” is com- 
pletely false. In my final report tc* tiie^GtMaeiiiment 

* Report in the St te*tnan> February 1, 19X2. 
t R port* of ttie Debate of the Legislative Atafembly hrM 

■ Ilf 1 - 1029. . 'Li' . 4 ’ ■ >'*' ri . 
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In view of their ^ le K“»«noufl crops, 

reflection possible^S™ “l®’ lt - f ft* most serious 
industry, peculiar to*tJi« •pi U *L lnte l l ^ ence that an 
India, uACSuv t hi«rir, E ^ t ‘ ^ nd Particularly to 
its agriculture nf a !■ ^ ncmle the root industry of 
«ne«£t ^ sSd b fl i n6 t ge t£an whkb 1,6116 « more 
support. Sculfcl k°», pF T r , f eoo 8nition and 
country the c£,ef industry of the 

it is in sorest need of heh> ^ nved ^ scientific aid when 
not regained To interrupt . i, ®,PP or tmiities lost are 
present stage is an i^ 0 i!”!i est i gation ttt the 

Nothing that sh ? rt of madness.” 

effect in ka<W to d ° n r’ k owever > had any 

OoveZSt M lnd^r the P art * 

abandoned ; and - ‘♦W ni* 5 - * mdigo work was 

eluding thi hwlf 6 m * lstr y eut adrift. In con- 
'« tnw bntf account— one <•>>«><» - 


A S DISTII?LT^ DESTRUCTIVE 
DISTILLATION OF COAL 

delivered at^e Rovaf Snc^t 8 °r / antor Lectures 
Mr. E. V EvL deti^ 6 ^ ° f , Arts 011 March 10 
take place when ordinal cmI k^ndL^* may 
bomsation. It is oonceivL th»V^i, d goul « CM * 
the coal charge is rapidlv tranaf 6 7i ter cru *t of- 
even while some nf thf - y trail8f ormed into coke 

of the 'chareT rlt ?W Tl in tho <»**** " 

transmission of heat intrs 1( ^cntity. The slow 

is due to the cellukr natare ofThe r oa^W^° har ® e 

which results from the fusion A“ 6oarl>o msed mass 
stituents of the coal The ™ th ?. w»mous eon. 
zone, which is indicatiVeof this^iwion h>Ch th * P 1 ® 84 * 6 
converge upon the centre nftu i’ may S^^ally 

y »5»- S . ’S.Y 01 ^ 

tion of the plastio laver m »„T “7 , The forma, 
very materWv rXed i. n !r- ded> or at le “* 

absorbent material guohas o&e^rith'rt, 8 an , “ ert 
it ww demonstrated experiment^ H j™ 1 ? ad 
procedure enables a lai^Ti™ th . at such * 

gas evolution from coal mLw^ 86 m , rate of 
he obtained. The cnnroa g (J11 g carbonisation to 
volume and calorific value of 5?P rodnC t!J . sllo,y the* 
carbonisation of * the" 

mixed with coke and hAnAfAfli samo coair 

The carbonising TO ^? ut a binder, 
extent that the whole of^tJit? 06 e ™ ted to 8u ch an 
the briquettes in 61 hours as col™^.7Kt U ?? 


7uC . w « OJ c of the ttt 

SSSSStf. h S Sisss * n 1= 

mert matter introduced Into the^rt TT 8 f ° r the 
mC rf^ e , “ th f throughput of ell” th6re 13 ** 

preriL^re^S^K d ^ bed in ^ 6 

products should be enS.ni^* i ? 6 yie ^ of volatile 

Syfrg 5 h22l ur~i 


I “ nnot do better than ouoto the pr , od “ cte s} »buld be enhanced bv S ? volatUe 


the 




jt ju mi in mind rordinarv 7 Tt ww re 


gas and 

10 ^Oa! after 1i»nw 



30? , ,V|«5MJ2ryK3C _ . , 

757 .. . . .. ... ,... v . , 

briquetted with coke gave from 68-2 to 71 k l therms ; , t 
of gas and frond 310 to 27*5 therms of tar per ton *&***• 
of coal. .7. Mar* 22. 


^After demonstrating the different nature of the 7~;' r •'* 

Solid reiidve resulting from the carbonisation of f : ;7 A; 

briquette and that the formation of a plastic layer v . ^ 

•Was in fact avoided, the lecturer put forward a‘Mat\ 24. 
hypothesis to explain why the enhanced yields^,. (^4^' r ^ 
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tar were obtained. The larger cells of normal coke 
require a considerable amount of binding material 
which is not required by the small -cel led coke 
resulting from the carbonisation of briquettes; 
It is conceived that the pa ent substance from which 
the binding material originates is distilled away 
Aqnder the influence of more rapid heating and is the 
source of the higher yield of volatile products. 
"Herein may lie the explanation of why many 
laboratory tests, such, for example, as the deter* 
mination of volatile matter in a platinum crucible, 
fail to indicate the suitability of coals for car- 
bonisation. 

k Briquet te carbonisation makes possible the blending 
of coal prior to its being charged into the retorts, 
and the gas industry may in future put on the 
market a solid as well as a gaseous fuel of constant 
quality. Furthermore, there is the advantage that 
i n a charge of briquettes is withdrawn from the 
Jretort after 3£ hours of normal high -temperature 
carbonisation there remains 5*6 per cent, of volatile 
matter in the coke and this is distributed uniformly 
throughout the mass. There;^ no central core of 
friable material such as rfk§0 from the partial 
^‘carbonisation of ordinary coedr The business of the 
gas industry may thus expand in the direction of 
padding a Smokeless fuel suitable for general 
{pCMtio use. In .this connexion the removal of 
xv fem" cop? becomes a question of some 


; FORTHCOMING EVENTS 7; 

ROYAL iKSTriuTIoW OF GrEATBkFTAIN, 21 j AiW 
marie Street, Vh 4£ at S p.m; .‘‘ Properties 61 
Oases lit- • V by ‘ ■■ Rutherford 
AUo on March 29,at 8 ■' <■ ' ^ 

Institution or Mechanical Engineers , Stbrey^i 
Gate, S.W.L at 7 p,m: Inform a VdiscuWlon Ot 
« Pa uiire In -Metal*”.-. ■ " ■ ■ w 

Royal ^ ' ^ocartrft' or Abts, (Cphb Lecture), Jqhi 
Street, Adelphi, W.Q.‘2j at 8 p.m*. 14 Cettait 
Fundamental Problems ;iu Photography I 1 
^Lecture I.), by Dr. TA Slater Price. fv 

SocriTY of Chemical tinghdft 
SecHon. AnnuidMeeting, TqUpwvbd hy ; ^ 
ordinary meeting, at jvhicb papers Will^be rew 
by the late J. M. Wilkie and collaboriiora. 

Royal Society or Aura, at 8 p.m. “;The Pishing 
Industry and its BydProdi^ts,* by N. o Green. 

Royal MiciiOBCoiidAL 8 q6ieVv, 26, HanoVej 
Square, London, W l. Dr. Stephen Miall wil 
);p preside. (1) u Methods of ^las* Production dr 

Sectioning Flax Stems,” by G. Oy Seirle 
>7 A - <2) 44 Microscopical Metallurgy,” by Pr. .H 

Wright on, D Met., <3) Lecture Demonstratior 
on “Technical Microscopy.” No, 4, by J, E 
A Barnard. y 1 ..A A ' ') 

Mar. 27. The Chemical Sociaftp. Annual General Meet 
ing, Burlington Hdusp, Piccadilly, W. 1| a! 
y aA.-.-. A p.m. Address by Prof. W. P.’ Wynne, D.Sc. 
7 F.R.S. An Informal Dinner will be held at th€ 

7 *• v* -K; Hotel Cecil, Strand, W.C. 2, the same eveningj 
AAAA'; •• at 7- for 7.30 p.m. ■: A'-. A'. ■ • .• ’• 

• Mar. 2®. Society of Chemicax. iNDCSThr, Chcinica 
Enuineering Group , the Lecture Theatre oMh< 
; ? ;: y& : -i . • s^{Jhatltdtion- - ,oL Ciyfl- ^Engineers, Gr^at Oeorg( 
- . Street, S.W. I, at 6 Vi p.m ; " "■ ** Kfnetic Bhitria 

lion,” by L, Andrews. • - - A..- 

Mar. 28. Royal Institution of Gheat BiuTAiN, 21, Albo 
' r , . marte Street, W. I, at 6 p.m. ^insulin,” bj 
;;A?:A;., "a, Br. H. Maclean. \ ‘A: , 

Mar* 28. Society of Chemical iNnuJfRY, Sov th X Valet 
Section, the Technical College, Mount Pleasant 
at 7.15 Annual Meeting, 


Swansea, 
addressed by Capt.AJ 
History of Coppei? 


T fiyian. u Notes on th< 
selting in S^aweia.” 


Mar, 28. 


Society of &j$&cAh'‘ Industey (Ntiipcnstlc 
Section), Nej^stle Chexocal iNppaTBY Clvh, 
and In stitu^b of Chemistry (Wetevatfle ami 
■ : #.E Coat ^Section)* Joint Dinner to be held 
at Tille.v^A Blackett Street, Newcastle, at 7 . 3(1 
p.m. Oiair to be taken by Prof. Henry Louis. 

Apr. 7. London Section, at Royal lnstitution, ..21,' ‘Albe- 
marie Street, W. 1, a.t ; '8.C> ; ..^rpt: : %v|5. .Ann- 
strong, F.R.S., will deliver ad addrewi on “ Sir 
James Dewar as an Ex^rimei^al^tj” with 
demonstrations., V .•/ ^ 

Note.— O wing to an error in setting up typis of the 
meeting of the B i r m i n gha m Bee tion^kil lie, Soc i e r> 

... -* • -• ‘ ‘ :4V - ■ t " v ’ — vl at 

Conr 
ir.itler.i 


meeting of the Birmingham f y °* 
Chemical Industry, held on afc 

that meeting on 44 The ( < J n ' 

tent of Cacao to its Fementation,” wa» in^ n;ider ; 
the notice . of the. Birmingham Soctiort ; o^th0 luM:itt 


; uavi/jujco a 4ucoi»uu ui oumu rent or yacao to ns r ernmniayiplL was jugiuuvv 

ijftb several types of process for the notice of the Birmingham Sociidii: of ^ JhAtitn'o c 



Committees of the Council wet! 
mu 27 new itiptyi h»ro mown _ .1 _ « ■ •. 


. . -. V — - 7 "». uii/vgifl 

ANNUAL GENERAL MEETING, *1924 

PATRON, HJH THE KING ;. Riporte of various Com^ttees of r< : 

official notice ■ ' % 

and th mited ^^oaTpa^^jT^^ ' yea^ l^k nlmMoLd* th TK Rep0rts> Bering the 

A-renr^rteresti^ programmed being arranged VbbTm iv V °?Vr f r print ’ but C0 P ie » of 

j£.% 3 S’ ^ *U ™£?f£ £**4 

j&f W^svasss 

Jjjj J»Je made to make the mee®i^ kt^K S IdT*® 1 * ** £2 2s ' 6d ? and bv non-members foi 

hoped that’ many of the Society’s remittance must accompany ever* 

«hn *re coming to this country to ' ' h 00 ^ &Te 8ent to purchasers postfree. ■ 

.the Bndh Empire Exhibition « ill mmngo the£ ^ ■*-- - 

•Visit so that it may bo possible for them +« ' ^ 

at the Society’s Annual gathering ™ ^ b ° P Wnt m«t ne .«„» 

Further particulars wifi be blttaated shortly . tBT: OF MEMBERS ELECTED, «.\J 

March' 14, 1924 ' ’'•"•’"'i'.- 

meeting of council «™». a** 

m,iiib4*, .. . fev ^SSaSSuLbLk”-^ 


■£r- w interesaen Uemein6 

wM ^ssar4i&^ M * ta *■* **—■*« 

M.^iric i?[!)‘r , 'iT^^f &rai,w ° f ' t % Annual Goi^ ! <f |SW*t ’’ ^ , lta “ e -. Irk * al! . *> rk M/l 

* •>% » ** 12 »«*, a '*gLg“£, Va srris'Vff-'j 

ie ^onorarv SeorofcarvaHmA# «» n ■% Jn 5r e .^ 1 'Canada.. Chemical Imported 


the Honbmry Sepretaryship of the 

^^cc^or 


OrarTo ' K a ~ 2 i* J vanaua * Wwmical Importer^ 

w not yet'be^-m^ed * T* “■** or »» N^Ih. Mf* ° f Ag * ealUa *' ^**W# 

Mr. Charles Er Mmiroe, Chairman of the National B ’’ ,J \ e United Ste»l Cos., Ltd., Ritbirl 

nn,.»i of Cheltenham, will attend the' E'eser, Miss Margaret E., 42, Rayensxvood Road »*£ 

J aru *> Bristol, Technical Chemist. ' 


5r. : ::.v"--:' •'■;■■■• ..;• . han«^iw 5 chsnii.t. , . ? ■ ' " 

®d «« delegate from Morga ^ H j a mld M., ^d ylman Street, London, 

Htj • ir ; ^ *- 


* of Che 


^he Sobit 
Mr. W, 

Sociev 

5“ 1“k^SSs^5SS^S ? 


pww a 4 iUUBWy f ;..;< > .‘ ’••;■• ^ 

j -s -nominated; as delegato from 
- Kelvin Centenary Celebrations, 


M “^n£?^w ^7'^" P “ ,mortto “ *>**- Shee^ 

■ . ^ ndo n, ^.14. jManafactariiig Chemi^^^^ 

^ be coriU*uiiJf\ '> ' '’ v i ^ 
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SOUTH WALES SECTION " ’ 

At the meeting at Swansea on February 15 a joint 
paper on “ The Increasing Use cf Physical Methods 
for Purposes of Control/* by Messrs. L. Taverner and 
H. J. Williams, was read by the latter. 

Until comparatively recently analytical methods 
of control only had been used in the production of 
finished metals for various purposes. Such methods 
enabled the production cf metal of chemical compo- 
sition, fitting it for the desired use, and the compo- 
sition thus obtained would persist. Subsequent 
alterations would be cf physical, not chemical, nature)* 
necessitating physical methods cf control during 
manufacture. Earlier attempts at this-^bend, drift 
and welding tests for wrought iron and steel — with 
the more modern mechanical tests called for by engin- 
eers — were applied to finished metals to ensure that 
these had the desired properties, and were in no sense 
‘‘control methods/’ Of her methods had to be 
sought, originally to explain failures, the microscope 
being the first aid in this direct ion. Accurate tempera- 
ture measurement was necessary for t he work carried 
out by Roberts- Austen for the Institution cf Mechani- 
cal Engineers, and this led finally to the adoption of 
Le Chatelier’s t hcrmocouple, which, combined with a 
recording device, rendered accurate temperature 
* measurements, and records, possible. Previously, 
other forms cf pyrometer — Wedgwood’s, Siemens, 
Gurnelly’s- -had been used ; almost every physical 
property had been utilised for high- temperature 
measurement. 

Workera turned first to iron and steel, and Rad- 
field’s observation that 1 *16 per cent, carbon steel 
could not be hardened below Barrett’s “ recaleseenco 
* point,” but, hardened from 15° C. higher, was glass 
hard— rft difference no worker, however skilled, could 
: detect without instrumental aid — led to a demand for 
pyrometers, which had persisted, until now these 
instruments were almost universally used. Instances 
; were quoted of the detection of causes cf failure by 
means of the microscope, which also indicated the 
remedy, for the application of which pyrometers wero 
nfcoeBsary. Examples of the application of “ macro- 
graphy ” were also dealt with, and the various methods 
of determining hardness discussed, together with the 
modem methods of fatigue test, and the application 
of X rays. 

At the conclusion a number of lantern-slides was 
shown, exhibiting, among other things, the extreme 
ease with which the change in properties of steel with 
increasing temperature can be followed by the aid 
of the microscope, and also some typical cases of 
failures in steel, the cause of which was. at once 
evident on microscopical examination. 

At the meeting at University College, Swansea, 
on March 14, Mr. J. R. Green read a^paper on “ Sug- 
gestions for Spectrum Analysis in "Works Labora- 
tories.” Prof. J. E. Coates, O.B.E., D.Sc., who was 
1 in the chair, explained that owin£ to the inability of 
„„ another member to give his expected paper Mr. 
Green had made up the deficiency at short notice. 

^ The lecturer gave a short summary of the work of 
W. JL Hartley, and of Pollok and Leonard, on spark 
speotrayof metallic solutions . They found that 


spectra of dilute solutions were always much simpler, 
(containing fewxr lines) than those of concentrated" 
ones, bit the fact that they used solutions and 
worked with spark spectra limited the usefulness of 
their results. A. de Gramont had greatly extended 
this work, and had found that as the relative propor- 
tion of an element (usually metallic) in a substance 
decreased, there were always certain definite lines 
which were the last to disappear. These he had 
called the “ raies uitimes,” and they lay usually in 
the ultra-violet, so that they coula not be photo-, 
graphed by attaching a camera to the usual spectro- 
scope with glass lenses and prism. 

There were usually, however, a number of sensitive 
lines in the visible spectrum of a metal, and the 
copper arc was used to show, those of the copper 
spectrum ; this fact rendered it possible to use a 
direct-vision spectroscope, in conjunction with a 
camera, as a spectrograph. It was preferable to use 
a replica diffraction grating to obtain the spectrum, 
as it gave much higher dispersion, and the wave- 
length scale was more even. The construction of a 
simple spectrograph, using a grating replica, was 
shortly described, and a number of lantern slides of 
spectrograms taken on it were projected to show the 
sensitive lines of iron, tin, lead, zinc, copper, nickel, 
and sodium. 

Very fair quantitative* results could be obtained 
by comparing the intensities of lines with the intensi- 
ties of the same lines in spectrograms, taken under the 
same conditions, of similar substances (e.g, } alloys)" 
of known composition. The rapid estimation of 
traces of impurities in this manner was often of the 
greatest value in a works laboratory. Hill and 
Luckey had shown that lead could be estimated in a 
couple of minutes or so in copper, by measuring the 

time for the violet line (4058 A.U.) to vanish or to be 
reduced to a given intensity,; using a button of copper, 
0*4 g. in weight, in the positive crater of a carbon arc. 
The lecture concluded with a demonstration of the 
taking of a spectrogram of some tin of unknown 
purity, using the grating spectrograph described, and 
pure tin as comparison substance. The sample was 
found to contain iron/estimated at 0-25 per cent. 

There was a short discussion, and the meeting 
terminated with a Vote of thanks to Mr. Green. 


NOTTINGHAM SECTION 

a meeting on March 12, Mr. G. J. Ward, of 
the Stanton Iron Works, read a paper entitled 
“The Effect of Centrifugal Action on Concrete.” 
v If a concrete mixture be put into a cylindrical 
mould and the mould be rapidly rotated about its 
axis, the concrete will be forced towards the periphery 
of the mould and will form a lining to it. ff the 
spinning be continued long enough the concrete will 
retain its form after the mould is brought to rest. 
Hence the use of this process in the manufacture 
of pipes. A speed of about two feet per second i s 
maintained during filling of the mould, but aii 
increased speed causes the larger and heavier particle 
to move outwards. This movement obeys the same 
laws as those governing the settling, of 




/w*Ur: Hmitfng velocity of large and fonall PhJD., in which" a descriptive ^ given of 

particles settling together is given by K*/D(d — 1 )( 1 ) an extractor ; (2) a receiver for distillation under 
Ufber^ D is the diameter of tie particle in inches, reduced pressure for very small quantities of dis- 
d its specific gravity, and K a oonstant of value 0*16. tillate ; (3) a modified internal condenser which 
At the end cl three minutes" spinning, the agr regate allowed of substances being introduced into the ftM r 
was well packed and the inner lining was sol dified. without removal ; (4) an absorber ; (5) an improved 
Excess water is swept out from the bottom, and a type of sodium press with increased number of holes ; 
polishing bar 'passed; through while the mould is V and (0) a convenient form of reaction chamber and 
revolving again for -another minute. The pipe is pressure-equalising dropping funnel. The speaker 
then left for 10 hours in an atmosphere of steam at said that these various forms had been evolved from 
90° P; and is then removed to the stockyard for timo to time to replace or modify forms at that time 
further maturing. The author considers that thq* hi use which had been found in many ways to be 
spinning set is almost entirely a physical and not lacking : he bad thought that as they had proved so 
a chemical effect . Methods were then given for the useful, many members might possibly find them of 
determination of the right proportions of aggregate, use also. 

sand and cement, and also for tneasuring the strength Prof. Patterson was warmly thanked, on the 
ol the resultant concrete. A number of slides were motion of the Chairman, for his paper and for the 
shown illustrating both the theoretical and practical trouble of exhibiting the forms described, 
sides o! the process, Mr. T. C. Mitchell then read a summary of a paper 

inuring the discussion Mr. Droop Richmond asked on “The Electrical Conductivity of Solutions of 
n the sole object of the aggregate (granite) was for Double-Salts,” which had gained the award for him 
hardenmgjie outside surface, and also if the formula of the Student Associate Prise of the Glasgow 
A/D(d~-1) would not be mpre approximate. Mr. Sectio n ; he showed how this was a logical continua- 
• ' tion in its way of the work of Caven and Ferguson ; 

Burford enquired as to the composition of the frame- they had examined in solid form the resistance to 
work for the original mould. With respect to the dissociation of various double-salts to heat: he 
chemical change involved in the setting of the oon- himself had examined their resistance to dissociation 
crete, would not heat be generated giving rise to in fluid medium to dilution. Pure salts were used 
expansion ? Was it necessary to have an approxi- and the following types were examined 
mate chemical formula for the concrete at the finish ? 1. The electrical conductlvitv of solutions of 

Mr. Gray asked if there was any relationship between CuS0 4 , CoS0 4 , ZnSO,, NiS0 4 , K S0 4 and (NH 4 ) S0 4 . 
the bursting strengths of spun and ordinary concrete. IX. The conductivity of equimolar solutions^ of 
Mr. Pentecost enquired as to the method oi introduc- CuS0 4 and ZnS0 4 mixed. This was found to approba- 
tion of the concrete into the mould ; was it weighed mate within experimental error to the mean of those 
or measured ? observed in the simple systems. This was taken As 

In reply Mr. Ward stated that the outside surface th© type of non-double-salt-forming system, 
of the pipe was hard even without granite; the III. The conductivity of solutions of salts BSO*,' 
phief use of the aggregate, however, was to fill the MSO^xKO, . where R»0a, Co, Zn, or Ni, and 
interstices, and thus economise in the amount of M=K or (NH 4 ). , ; 

cement necessary. With reference to the formula In conclusion, Mr. Mitchell said that it was very 
KWD(d-l), although this was empirical, it was * ^ fficul , t 10 generalise from the results obtained, but, 
approximately correct, and was found to give good “ an ythmg could be said, he might state that in every 
results when used in connexion with coal washing examined the observed conductivity of the* 

There would possibly be a slight increase in the double salt waa le sa than that calculated by taking 
temperature on setting of the concrete, but any tbe mean of tbose °* the equimolar solutions, and 
expansion caused thereby would hardly be noticeable ^ difference he had expressed in percentages on the 
owing to the same amount of expansion in the mould basis of the mean calculated result : he called this 
as steel and concrete possessed about the same tbe Percentage difference. This indicated that th© t 
coefficient of expansion. In resistance to external 8alt8 had not been completely dissociated at the 
stresses, spun concrete was certainly stronger than dilutions examined. With the Cu and Co salts, 
ordinary concrete. The concrete was shovelled into this Pontage difference, at any given dilution, was \ 
the revolving mould, and the amount was gauged § reater m tbe caso of complexes with K than with 
fairly accurately by noticing the thickness. A but this waB reversed m the case of Ni and 2p 

chemical formula was not involved in the setting of was therefore desfiS 

the concrete, able. The Cu salts showed a unique lack of dissocia- : 

r tion with dilution, adding one more interesting 

■ " ' ■ example of the curious behaviour of this radicle in 

GLASGOW SECTION this series 


The meeting held in the Institute of Engineers 
and Shipbuilders, on March 11, was presided over 
by Mr, W. E. Moodie, Chairman of the Section, 
and two papers were read. . 

The first paper was on “ Modifications of Labora- 


Mr. Mitchell was complimented on his paper and 
cordially thanked for his summary of it. 1 

A discussion was then opened by Mr. Gilbert Gunn 
on “ Ihe Use of Pulverised Fuel for Boiler Heating.” 
A short historical account was given by the speaker, 
who then described the modem construction of 


t«ry Apparatus,” by Prof. T. S. Patterson, D.Sc., , suitable furnaces. He described difficulties he bad 



encountered, and hoped that the discussion would" 
clear up some of those difficulties. An exceedingly 
vigorous discussion followed, in which several 
members took part. Mr. Gunn was thanked for his 
contribution to the discussion. - 


araohis and coddiwir oiis in amount^^a 
2 to 8 oz. per day for periods up' to ,'36 .daysr.VAt^ 
intervals samples of butter fat xrom; the milk of, 
individual cows, were examined! or Reichert- Wollney; 
saponification and iodine values, refractive index and 
; vitamin A content. , Curves showin&the rise and fall ,• 


ASSOCIATION OF BRITISH CHEMICAL 
MANUFACTURERS 


cows, and would appear, to indicate "definite passage' 
of the oils to the toSwertUfce of total- 


in these values show marl 

. i 

fat showed a distinct fall <|uriiig the cod-liver oil 
The monthly meeting of the Council was held on . hut whether this is due to a specific effect 

March 13, Sir William Pearce presiding in the absence* ° f 5® M . OT to the_ advancement; of ifie period of 
of the Chairman through illness. The Council con- lact ? tl ?n, W uncertain, /pie vitamin A value rose 
v «idered a request from the Chemii 

financial support towards the upkeep ui ine juiorary, a , r . . ^ 

acids, failed. / 
g esters of .£/ 
v . , , appears too great' - 

for the method to be of any ti^e in- quimtitefive' work. 
The majority of recorded analyses of butter f At, ; 



understanding 
members of the Association are at liberty to make 
Use of the Library through their accredited repre- 
sentatives. 


particularly those in Which the ^ „„ , 

fatty acid is given to One or more places of decimals;^ 
are regarded as of dbubtful value. , . . ••//. w J . ;; 

G. D. Elsdon* B.Sc., read a paper entitled, : 
'‘ What is Bondon Cheese l ”, in which he reviewed 


v The General Manager presented a report dealing 
with the arrangements in connexion with the 
Qbemical Section of the British Empire Exhibition 

and with regard to the scientific exhibit said that V A1 _ -7^ - — r— — — . 

already £4206 10s. had been subscribed towards the* the evidence w*th regard to the > composition of Bondoh 
thereof. A further £1800 is still required. The .<*ee%^33hf -opinjou Wa«..^ted that a Bon^on$ 
Arrangements for tho publication of the technical ^ ieos ? mw& be a whole milk ^ 
volume entitled “ Chemistry in the XXth Oehtury-TV-:'^^ 0 ^ contain at least 20 per cent, of fat. Objee^, 
are well in hand -v ■ - ; tiohwas taken to the pleading of “Trade Custom 

':Q± letter was received from the New Zealand ajtd 3 > prosecutions ^ underthe Sale of Jfood andDrugS^:; 
South Seas Exhibition Company, Ltd.; giving notice f : m ^ fc b T?V ^ lUe ^^ration has been carried, 
that an Exhibition of the World’s Arts, Produ<^,-i number \ 

and Manufactures will be held in the City of Dunedin, _ ® roam ^ e ? se was the t,tfe of a paper by , 
New Zealand, during 1925-1926, the opening date T ;"' Hodgson, M.A., who objected to the standard. 
. being approximately November 1, 1925. The&uncttr percent- of fat in cream cheese proposedtobe| 
j-de^ded that the Association as such could not par- : ^,m>n the recent legal proceedmgs ^tituted by the^ 
- ticlpate in the Exhibition Holbom Borotigh Council because it did not take 

\ Various routine matters were also dealt with. ' mto acoount the composition of the original milk 

from which the cream cheese was made; the sugges- 
•o'V >/:>£; tioh was made that in any similar prosecution, the 
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from such an infonnatiohuWould have to bp. 
Eon to the High Cdiirt of Justice instead of to the 

.AMb.. i u. ^ i 


An ordinary meeting was held in the Chemical . ^ 

Society’s Booms on March 5, Mr. G. Rudd Thompson. ; , til v 

in the chah, and five papers were read. f Q^ Sessions, and the debisicm 6f the High Court 

. : I — “The Composition of Beef and Malt Wine T ' , would, of course, be binding oh the whole country, 
was discussed by G, D, Elsdon, B.Sc , who described whc^reiMS the decision of the Ldnddn Quattei* Sessions 
a recent case of adulteration of beef and inalt winA r % binding on London only: • ' r 

'H? gave the composition of various extracts of bo&i V— “ Some Facts on thAComposjtion and tk^coni- 

^hd malt, including those taken from previously position of Eggs ” were detaded fey ll. J. Thomson, 
published works, and those obtained under ordinary?, E,I.Q., and James Sorley, F.I.C^r CbntrAry td Jean's 
commercial conditions, and examined ? by Himself , statemeiit, the fat could be completely extracted from 


A number of analyses of wine likely to be used in the dried 
w “~paration of beef and malt wines were also given;--;-' spirit, el 


^j^wofeum 
er or chforoform, A v small ^dpbrtidn ?of 

* It * .x J ' vi j 


commeroiaiv 


■ and a standard was suggested which all commercial ; -aiy benio acid present was simultahedusly^extraOted 
^^les of such tonic vines should reach. Finally, U by petroleum spirit or ether, 


... ^ . .... >ted extraotlbn 

with ether, in a separator, of yolk Muted wi$h water 
removed all the fat, but petroleum spirit extrabted 
only a small fraction of it. The yolkof a recently, lai 
hen’s- egg contained 0*59 per centi of free fatty aci 
tl*72 per cent, of the fat) and 4*28 per oen|. d ur 
"ble matter. It was sho\^i that extractio 


fairly complete analyses of a num 
ijbohic wines were detailed. 

r P*~A paper oil the “ Effect of JHty Diet on the 
Composition of Butter Fat ” was J^ented by Prof. 

prummqnd, D.Sc., and H>^ Channon, B.A., v * 

} Cows were given^ as a supplement to a fixed sa^ 



bosch obtained by Luc©,. 


.’SSSPldgaSgSSgg^ SS^f tm ° ?“ f* *>■» 1 h«X k2fz s*S8B 
• - - '• E,r - igy.*-^ "*n><r*«» J «w» » Ji 


r : ' ox ; xu© 

‘ ISM&&. m ' W»S=TI=' Dry fodder 

53*&§te£83S ^“s aSlis 

beeh riv^Sr^tn , *1????*^ wwountf wHen insulin had. -v 00 ^ remaining out-of-doors on «. rrJrmrvioLi -f. j.S -ZYr. 
or1«ra the «Bimal W«lfed® . (?) Novernh 

methvwfa w2^L. the T 164 ^ convulsions. Two ; . » «^piafefo d 


j"Ti > w lvl umxcy-tfrraw), tw 

out-of-doors on a ploughed paddock* ' 

A 1 ? 2 ^* , 1923 '&* Bm 

*^8 unaltered. '?■> f 
192 3-Jyly. 1 923. Diet of fresh meadow' 
a oiover, the oow remaining in a dark stAlf 
lUgust, laaa-October.l^C^f^ 
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CORRESPONDENCE 

THE ENGLISH LANGUAGE 

Sir,— The importance cf the correct and effective 
nse cf our own language is being more and more 
recognised by most professional men in 1 his country, 
especially by chemists and engineers. Hence I may 
perhaps be allowed to make a few comments on this 
subject, supplementary to the excellent editorial 
paragraph that appeared on p. 1225 in the December 
issue cf this Journal last year. It seems to me some- 
what cf an inversion of the natural order of things 
ft that Englishmen should consult the book of an 
American author in order to learn how to write our 
common language correctly. The important task of 
producing a work of this kind was taken in hand 
. many years ago by the Rev. Dr. E, A. Abbott, the 
well-known headmaster for several years of the City 
of London School, whose little two-shilling book, 
How to Write Clearly (Seeley) reduces the subject to 
short rules, followed by excellent examples and exer- 
cises. (Old City of London boys will be pleased to 
note that Dr. Abbott is still alive.) In tne preface 
to. the book the author observes: “Speeches in 
Parliament, newspaper narratives and articles, and, 
above all, resolutions at public meetings, furnish 
abundant instanocs of obscurity arising from the 
monotonous neglect of some dozen rules.” Whether 
this strong indictment still holds good, I must leave 
present-day Members cf Parliament, etc. to answer 
tor themselves. One of the i ules is as follows : “ Do 
not introduce literal statement immediately after * 
metaphor.” 

.... The first example given of neglect of thiB rule is of 
special interest to chemists. It runs thus : “He 
was the father of Chemistry, and brother to the Earl 
of Cork.” 

The gentleman here referred to is doubtless the 
Hon. Robert Boyle, who was the fourteenth child 
and youngest son of the first (the “ great ”) Earl of 
Cork, and is known to all of us as the discoverer of 
the fundamental law connecting the volume and 
pressure of a gas. He was also the founder of the 
-Boyle Lectures.” The Hon. Robert Boyle was 
buried in the Church of St. Martin ’s-in-the-Fields, 
Trafalgar Square, but whether th^e above formed part 
of an epitaph I have not been able to discover.— 

I am, Sir, etc., A. E, Johnson 

24 Parkdale, 

. I Wolverhampton 

THE EPILATION OF SKINS 

Sir, — In reply to Dr. Ross’s letter In your issuo 
of March 7, I propose to leave the question as to 
what are “ howlers ” to your readers. 

With regard to my remarks about tanning, Dr. 
Ross ought to know that when we speak of tanning, 
we mean all the processes from the raw skin onwards, 
and as is well known, the preparatory processes are 
the most important part of the work. To quote a 
saying of the late Lord Allerton, “good leather is 
made, before ever the skins go into the tan liquor.” 

I have not said that epilato is incorrect, but the 
m&e pf : the word by pr. Ross is pedantic. The word 


depilate i* in common 4s is alio' the word dejpifiU-. 
tory. As to the direction in which the hair is pulled' 
out, I say nothing. , 

The reasons why I stated that Dr. Ross's results 
are not true are : — 

(1) Thrombin, or thrombase, is not a proteo- 
clastic enzyme, but a coagulating enzyme* 
See Hammarsten, ‘ Physiological Chemistry,” 
p. 299 e seq. Also Effront, * Biochemical 
Catalysts,” p. 33 et sev There is no evidence 
that ihrorabin “ digests the rigid insoluble 
protein fibrin,” as stated by Dr. Ross. 

(2) “ Saproprotease ” or bacterial .trypsin, or 

bacterial tryptase, whichever term you prefer, 
exists in the soaks, but is not found in the 
limes, except in very small quantities. The 
reason for this is now evident from Collet’s work, 
which I quoted, in which it is shown that the 
bacteria from the soaks are killed by the lime* 
and that the organisms which are always found 
in old limes are merely surviving. , ; 

In answer to Dr. Ross’s request for the methods 
used in examining the limes for tryptic enzymes, 1 
used Fermi’s method <“ Alte und neue Method© zum 
Nachweis der proteolytisehen Enzyme, Centr. Blatt 
f r Bakt.” Bd. XVI., p. 176). See also Wood and, 
Law, “Some Notes on the Enzymes concerned in the 
Bating and Puering Process” ( f.S.CJ 1912, p. 1105), 
in which details of the method are described. 3 he 
limes were tested both in their original condition, 
and also after careful neutralisation. No tryptic 
enzymes were found. 

Dr. Ross’s description of blood as a “ chemical Jig 
. will be new to most of us. In the tannery In wl^jhT 
I am occupied we get rid of all the blood thr- 
oughly as possible, and yet the skins unhair; ^ 

Dr. Ross refers mo to his experiments. In his 
paper he twice states that salt is an inhibitor, and 
having replaced a guinea pig’s blood bylbaline solu- 
tion, and so prevented unhairing action, he concludes 
that thrombin is the unhairing agent, because no 
unhairing occurred when the blood was replaced by 
the saline solution. I confess I cannot follow the 
logic of this deduction. — I am, Sir, etc., 

Nottingham Joseph T. Woo® 

March 15, 1924 

THE PROJECTED ANGLO-GERMAN DVR 
AGREEMENT 

Sra,— By inadvertence the name of Mr* K, Ford 
Morris, M.I.Chem.E,, Chairman of Council, wan 

omitted from the list of members of the recent 
deputation to the Board of Trade on the British 
Dyestuffs Corporation and Interessen Qemeinflchaft 
agreement. 

I shall be extremely obliged if you will be so good 
as to inform your readers of the fact.— Your* 
faithfully, A, Stewart Mills, 

Assistant Secretary, the British 'Associn 
tion of Chemists 

London, : ^ r 

March 8, 1924 
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' *QUAt JFICATfON <>F CHEMISTS 

Sib,?— H ay I be allowed to draw attention to an 
aspect of this question which is apt to be lost sight of. 

[t has been the practice of public analysts generally 
\all Fellows of the Institute of Chemistry) to take 
youths In to be: trained as analytical chemists. 
Sometimes a fee may be charged and in other cases a 
small wage mar be paid, but this point is immaterial, 'i 
At least one well known .firm of public analysts, to 
my knowledge, make* no attempt to teach these 
students or apprentices any theory. Nor is it sug- 
gested that a youth on' entering such an apprentice- 
ship should endeavour to take a degree. Conse- 
quently they acquire a certain amount of skill in 
performing analytical operations* but the knowledge 
of chemistry which they possess depends on their 
own independent study, which must necessarily be 
done in their spare time. Under such circumstances 
I admit it is possible to take a degree, but it is 
extremely difficult. At least it was not done very 
often 15 or 20 years ago. Many men, however, did 
become qualified, both by study and practice, to 
hold the title chemist, yet hold no academic 
qualification. 

Now the point I wish to make » this. The 
Institute of Chemistry, through its members, has 
trained hundreds, probably thousands of men in the 
above system. Many of the men so trained have 
held good positions and have done useful work as 
“ Works Chemists.” Now the Institute wants to 
turn its back on those men and deny them the right 
to call themselves chemists, and, as a consequence, 
prevent them from holding positions as such. Also, 
it is becoming increasingly difficult to obtain a good 
post, or a post of any kind, unless the applicant 
holds some academic qualification, or is an A.I.C. 
Experience comes second to other qualifications in 
many oases. I agree that the movement in this 
direction is inevitable and is also right ; but what of 
the large body of “ Unqualified Chemists ” who have 
no hope now of obtaining the necessary qualification 
and who are greatly handicapped thereby ? 

Mr. Claremont m your issue of March 7 says: — 

‘ The Institute of Chemistry has already done much 
to open its portals to all bo a fide chemists.” How ? 

I was not aware that one could enter the Institute 
except by examination. Continuing, he says : — 

“ In the near future it may be hoped that all chemists 
worthy of the name will take these qualifications.” 
Again I ask how is the man or 35 or 40 going to 
take these qualifications ? Is the Institute going to 
let him in by the back door, or has he to turn to 
and spend several years* hard work to pass the 
necessary examinations, a task well nigh impossible 
to many quite experienced chemists ? I agree that 
it is desirable that chemistry should be a closed 
profession, but before it is made so provision should 
lx; made for those who entered the profession before 
;l degree was considered necessary. — I am, Sir, 
yours faithfully, “ An Unqualified Chemist” 


A. Duokham, who has been visiting the United 
Sl ates in connexion wit h questions of low-temperature 
vrboriisaticm, haa now returned to England. 


. r*' " . . , 

PERSONAL AND OTHER NOtES 

Duke M. de Brrglie, the eminent physicist/ who 
has dope such valuable work on X-rays, molecular 
physios, etc., has been elected a member of the 
Acad&nie des Sciences in the Section of Free Acad; 6 * 
micians by 36 out cf 66 votes. The other candidate 
was the veil -known chemist, Prof. A. Desgrez, who/ 
received 29 votes. \ 

Sir Max Muspratt, Bart., has been appointed by the 
Association of British Chemical Manufacturers as 
one of its representatives on the Federal Council. 

Dr. James Kenner, Senior Lecturer in Chemistry 
at Sheffield University, has been appointed Professor 
of Organic Chemistry at the University of Sydney. 
During the war Dr. Kenner was in charge of the big 
gas station at Calais, being responsible for almost 
the whole of the phosgene gas used by the British 
Army in France. He has been at Sheffield University 
for 14 years, and has carried out many researches in 
organic chemistry. 

Count L. M. H. de Chardornet, who has died at 
the age of 84 years, was the first to develop a com- 
mercial process for the preparation of artificial silk, 
his patent being dated 1884. Count Chardo. net, 
who was a number of the Institute also carried out 
inteiosting work on ultra-violet rays. An extended V 
notice will be published later. 

Chemical Society 

The annual * general meeting of the Chemioa* 
Society will be held at Burlington House on Thurs- 
day, March 27, at 4 p.m,, when the President will 
deliver his address, and the LongstafT medal for 
1924 will be presented to Prof. F. G. Donnan, F.^fciL 
The informal dinner will be held the same evening 
at the Hotel Cecil at 7 for 7.30. 

FRANCE 

Output of Iron Ore 

The production of iron ore in 1923 was 23,225,564 
metric tons, compared with 21,032,000 t. in 1922.; 
Stocks at the mines at the end of December were 
4,473,749 1. ' , 

Alcohol 

The total output of alcohol during the first four 
months of the 1923-24 season was 1 ,114, 756 hectolitres, 
cf w hich 632,368 were reserved for the State, and the 
rest placed on the market. Imports were 90,997 hi,, 
exporta were 73,358 hi., and stocks on January 31 
were 1,177,137 hi. 

Industry In the Ruhr 

At present 33 blast furnaces are alight in the Ruhr, 
compared with 45 bef >re the Occupation. Those 
steel works w hich are in the vicinity cf waterways and 
supplies cf coal, are producing 50 per cent, cl their 
normal output, the others producing from 35 to 30 per 
cent. Complaint is made of lack of orders. The 
average production cf the coal mines not included 
under the French Regie, is 237,980 t, per day, 
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f */ampnuTK isincr.. , 

In a written answer to Hr. Lorimer, Mr. Webl 



Second Year Book of the Institution of the 
Rubber Industry, 1923. Pp 

don . 10, 0hd/t%7lQ Ot063 Rood, xva**, it rwt on. ;•» m** ... . . f j. 

rn hn 4 i - . . This quantity was inclusive of direct imports; i 

Instituti^rf tBA^p^KKf f T h ^ + Y °P of V any, into-fche Irish JVee St^ 

institution of the Rubber Industry contains much year in question.— Mar. 11.) 1 ■ 

interesting material and provides evidence of the r ’■*:/ " v ^ ; 

mrOwWi in membership and utility of the Institution. Scottish Shale Oil industry / 

W*” ar ® PJ™ te f “ the Year Book, Replying to Mr. Clark, Mr: Webb said that hob* 
^»jrt.Ki2 )e, ? 8 + Wlt ” ?^ r ' ^ay® 9 P a per on the use, arranged forthe Anglo- Persian. Oil Co. to be can 

iilS ^' maIu ^ g and “ olu des scientific con- suited on soms of tie questions raised by the depute 
toSST* %"» ™ r , ke ” rt "■ tion on February 26. Concerning the future pc&fcg 

>' Poi j ltt ’.^' A' ^ l P iams > 0. • F. Twiss, of the Scottish sh 4e and oil industry but that thr 
’h«JZZ?7 and ° ther ? > , Vf n are also papers company had not yet had time; to reply, Me would 
devoted to the commercial side of the industry; . like, however, to say that any danger of ah ear& 

tnth»T‘"™ P ZLl!T£Zt ^ un^sUnKg^d ^CuS ^ustry^as no longer imminent, 
closer relationship between all sides of the rubber ’ ~ - 

industry.” A warm welcome can be given to this 
second volume, with its promise of still better things 
iq^ the future. 6 


PARLIAMENTARY NEWS 


Anglo- Perjlan Oil \ v , .'.3' 

Replying to Sir F. Wise, Mr. Alexander stated 
that during the year ending December 31, 1923; 
5 4 per cent, of the imports of petrojeutn spirit Into 
this country were imported direct from Persia. Ip 
V addition, 320,433,790 gallons of crude pil We 
imported from Persia to be refined in this country* 
c ‘ —(Mar. 12.) v ; > ' ^ 


HOUSE OF COMMONS 
Dyestuffs (Imports) 

P^plybig to Mr. Hogge’s enquiry as to imports , ..*• •''///■' .j. i 

of dyes and dyestuff materials during 1921, 1922 mMPANV luru/c ^ ; 

and 1923, and what proportion came from Germany, v- , COMPANY NEWS 

Mr, Lunn gave the foUowing particulars ‘ THE BRITON FERRY CHEMICAL AND MANURE CO< 

, * Total con^dfrom ,Si ' improvement in manufacturing profit* i* 

imports Owmany , shown by the report of the Bnton Ferry Chemical 
Cwta. rw^ and Manure Company for the year 1923, the gross 


Coal-tar dye intermediates 
/including aniline oil and 
salt-, and phenyl glycine) 
^ihii^hed coal-tar dyestuffs 




mi 
1022 
1023 
1922 
1023 

1921 

1922 

1923 
19?1 

1922 

1923 

1921 

1922 
1923 

Om Mantles . , / .. . 

Answering Mr. Foot, Mr. 


extracts 


ro, natural 


dyeing substances, 
rf " > than dyewoods 


Cwts 

4465 

41 

1349 

57,m 

56*157 

97,008 

147,800 

121,299 

293 

1305 

757 

6428 

10,450 

10,480 


Cwta, * 
1721 
10 
267 
33,960 
4 - 1,051 
218 

* 258 

• 301 


for deprecia- 


figure being £45,191, after prot w 

tion, compared wit}^ only £3014 f<£ 1922, Struck 
before providing depreciation, which* on that 
oocasion required £5000; With interest and transfer 
fees the total available is £46,921, against £31,336 
> ’ previously, when £25,677 ; was transferred from 
^income-tax account. After allowing for debenture 
interest and redemption; placing £5000 to plant 
renewal account, £5000 to reserve; and providing for 
J. corporation tax, there remains, including £4603 
P'i brought ;in, £20,212/ " ftovision has been made for 
< the jfreference dividend; including 
tir W - January 31, 1924, and the directors have feSom- 

Webb said that an mended a dividend of Is. per- shore (less, tax) oh the 

■ 1 . M — At... 


p . — & * ocvAvi. LfieiL «ui juicuttiDu » uiviubuu ui per- snare fiess^ax) on tne 

application for the appointment of a committee ordinary capital, being the first distribute 

tmder the Safeguarding of Industries Act (Depreciated ordinary shareholders since the 74 pel* cent Tvpaid 

Uurrency) to consider the removal of the 33J percent/ for 1920.' ■ ■ ^ : 

duty imposed on imported gas mantles, had been ‘ : - 

received, but that, ha UNITED ALKALI CO.. LTD^t 


. O. ... . . A — O *J.C*V* MWA1 

received, but that he was awaiting further inform a - 
TOn for which the applicants had been asked,— 
(Mar. 11.) ■ - - • 

Empire Production of Sugar 

Mr. Webb said that the output of sugar in 1923-24 
jrithin the British Empire, estimated by Messrs. 
Wiitett and Grey at approximately 4,000,000 tons 
was/ ^produced in the following areas : — British 
India, n 3, 025,OW tons; Australia, 279,700 t; 
Mauritius, 20^00 t. ; Katal, 180,350 t. ; British 
/ ast Indies ^ jBo,000 t. ; British Guiana, 90,000 t. ; 

1 1 .) 


UNITED ALKALI (CO., LTDe- 
The profit for 1923 amounted to £352,332, And th< 
year has been so good that although a scrip bonus 


of 60 percent., 

Was given in April 


squiring £300,000 ..room the reserve, 

<7 *il, 1923^ the ordinary dividend is 

to be maintained at 10 per cent. ; £I00;(^L wiIl be 
put to the reserve, and £16,000 trill be added; to th< 


balance forward, 
dubts 

company », fT i *»« «.y uwu vtu^iyj w w- - 

costs have, in consequence, began furi^er ^ 

The, plant apd machinery have, is usual, ’ been wel> 



an<t 


maintaix 



. r*r«zr, 

y'px^vjy0$:**:y '■ ■ - «ty the pi 

fo****. “ ■ J^ta«M»d,44' *at&&ry~ Lei with * • * «•- *hper lh. 

erport jfeisbLt and very *t<*dy values.. ’ ; 4. - !;4 Indiana bb^r Substitutes, f W.-^7d. ~ ,k 

AaM.Hyd^Wprto ,U,v<, .* i-^|fe& / •'' -.J^ 


Aoid ; , Hydrochloric 
Add 


tjm&JZ&VC hi.-" i*n*lfi& . ... 

...;-■• ifg®t. ; ^'PSTOi ■trpngth had Lend Hypaeulphhe 

i( *' r- '. V " ■* ■ >'" . 'LithoponsL 

'**. ** 1 ■f. ^^X, j^SP m«kan ,-;Mfr>"rel Robber’ VjRjjbl 


Wr.-,«g» • ■MHanv.a.,-. - ......... ... 

.-V •"&'.. -I-- : -^fc^ 108 t0<a ^»«"d ■$&£?;": ••■ •.fUHta.perton Lo-rLondou, 

Add Bulphurio ... - Z " " £ '^ per top. according^ 

- '■■>'■ : "< nwAprt wprk*, with«lijs)itvq<4|J'’' Tbloo4rt^ilid® . . : ., 2 *.%<J i 1 * ' ...'•• A 

J : -{Jj®?, P*h pr deep . , 8*. 4d'~ "*«. 6d north - ’"' 

\<A ' y m^: v: tr’tym. M', p« um. . wfe* .- .. p •:* : : * • * per1b - •*«*■*« 

■ V; ^WOOD OISTILLATION PRODUCTS 

“ ,8 *‘ PW ^ trad* but the* are the only 

"odupts in this section which show any activitv /-V ■■■ ? i 


bought at ejd. per lb. e*i 
For direct ohipnpent. in-, 
tlty, the price ia abodt^.M 

f i ■ ' ?■<&& 

dnmu free - : 

-.— M.perlb. Dearer owing* 
•nowwied cost of rape Kritli 
Good demand. 

40*. per rW*. B Um*b bee. 

7|d. per lb. 

£22 10s; per ton, 


Ammonia. Alkali ? “ 


Bleaching Powder . 

Bisulphite of Lime 
Borax. Oox/uneroial— 
Crystal a, ,, .0 

Powder-' 


Calcium Chloride 
Potash Caustic v • 
Potass, Bichromate 
Potass, Chlorate . „ 
Salammoniao , « 
Salt Cake 4 ♦. 
Soda Caustic 76% 


Soda Crystals 


per . ;..^V:-/u .- : , •.- •, ,,; ' f • • 

;•; (Paokjd m r 2 >ewt. bttgB r 

Britain^ in Qreat . ' Iron Liquor 

• • “ l7 - ^ PW ton d/d. ^ ■ Red Liquor 

, . f30— £S3 i per ton.- ; ; ^.Wood Creosote . 

. ^ Wood Naphtha— 

... U-3|d.per lb. - . .- . Miscible 

• • £32 per «op d/d; . ■■ 4' " 

• • £4 10s. per ton d/d, 

£17~- 10 I Os. per ton, according 

nnlliv • « n 


'if;:*-, 


’^ N - toqua^iiy, 

,7 ' * * £0 «*.— 6A i«|. per ton et railway 

£ 3 - tr*.™* . . - " . 

>«<: ;^ESsr 0,3*. *“ ■# >• 

6 ®/62% ..: .. Price* redtjned to £18— £19 per 

ton according to quantity, f.o.b., 

Sod. Chlorate . i drums “ lduded - : 4 

Sod. Nitrate ref d. 88% ., £i 8 ae^-£| 8 lfl». p«^ ton ea 

Sod. Nitrite, .00%bteis.. “ A 

8od. Sulphide oono. 60/05 About £15 per .ton. ‘' ; 

Sod. Sulphite, Oryet. £1# per ton f.o.r. London, l^nt. 

' keen hirhidfvi 




Wood *Tar 


3rown Sugar of lead 

-• £ , ■ •* - 

Acid Carbolic- 
Crystal* 

Crude 60’s 

A<^id Ch&syiic. 97/99 
Pule 95% 

Dark . . 


Steady.' 

le* 7d. par gall, 32° Tw. 

Is. 2d. „ 24 e Tw. 

. I 0 d* — Is; per gall. 1 4/ i.rVw/ V: 

• 2 s. 7d. per gall. Unrefined. • ? 

• to. per gall. 60% O.P. DulT- 

.■ 1 market. : ’ 

• 6 »- pot gull- 40 % O.P. Dir '' 

market*- ;•, . 

^iT^ 6 P 61 * 400 According to gmue 
Demand not very brisk. Ample 
supplies, - 

£47 per ton. Demand active* ^ '} 


TAR PROOUCTS 


. . v.?$ 

7)d.'^6d r - p^r' ib, ‘Better detfuaij 
and firmer market. X^dhdbA 
prices reported up to m^z 
2s.— 2s. 3d. per galL Marked 
stronger t better demand.; limitV 
od supplies. \ . 

Is. lid.— 2s* id. per gall. Demand 
still good. Market firm. • ^ 
Is. 10a.— 2s, per gall. 

demand, ■ . _ 

Is. 3d>-ls, tld. per gall. Steady^ 
business, ’ - 


40% . v '4d. por^unit por ewt. Nondnqi 
.. prioo,, |fq bnnineas. 


kubbbr chemicals 

Antimony sulpljide , , , E*{ 

Onbbni' ' ■-■■ ^C- : motel. - - v ' ; — r“ “»« per fwt. Nominal 

#«ti*ymoene 4^-^;. v V" pn< ^' No buoine*. _ 

Cr ““°“ ^ ik, «ori^ , j.c^d ; ;; 8|iZwf’ t ^ r S - Vor y^ ; 

ion.— 14. per galL oz woriko In 
tenkwagona ,/. V 

I*. AW.— 1 % SgL pw g*n. ex wocka 


^reenio Sulphide, Tellpw la. I Id. per ljb. 
'•ulmmrn Sulphide .. 4a per fbi - 
>arbon Btoilnhide ..£24— WlOe. 


,u ■- . ' ..V-?.. Seined 
-.Uostnuned 

>w la. ild. wfe ; ; ' / y - 

. • 4a perl'.lbiZ'v-"''',-. - • \£... - • 




ton according 

jrZ 'saSir.^.v ■' ! *-•■• .V- v 


Standard Motor 



f,<JHSMiSTBT. AJto.-IKDUtrtflti" 




Benzole, Pure . . . . 

Toluole— 90% . . . . 

lure . . • . 

XylQlcoml. •• 

Pure . . * . 

Cm * t*- — 

Crepylir 20/24% 

Middle Oil 
Heavy .. 

Standard Specification 
ha— 

Crude . . . . 8< 

Solvent 00/160 
Solvent 90/190 
Naptit hMiMm* (’rude — 
Drained Creosote Salta 


la. 8|d.— Is. lOd. per gall, ex 
Works to tank wagons, 
la. 4id.— la. 7d. per gall. 

Ik fid r- 1** 1 Id. por gaLL 
2a 3d. per gall. 

3a. 3d per gall. 

lid. — 11 Jd. per gall. Few inquiries 
) 8d. — 9d. per gall, according to 
( gr»*i© and district. Market 


. . "1 8d. — 9d, per gc 
. . > grmi© and < 
ition ) easior. 

. . 8d. — 9d. por gall. \ 
.. Is. 2d.— Is. 4d. \ 
.. Is. Id.— Is. 3d. ) 


Better demand. 
Prices show up- 
ward ’ tendency. 


Drained Creosote Salts £6— £8. Demand still good. 
Whizzed or hot pressed £9 10s. — £12 per ton. • Not much 
inquiry. 


Naphthalene — 
Crystals . . 
Flaked./ 

. Pitch, medium soft 


Pyridine — 90/140 


/?-NaphthyUmine 
m -Nit ran time 
p.Nitraniline 
Nitrobenaens . 

o-Nitmch lor benzol 
K itronaph thalene 
p-tVUrophenol *.v 
p-Nitro^Kamido.phenol. 
m-Phenylone Diamine . 
p- P ben y lotie Diauiine . 
R. Salt 

Sodium Naphthionate , 
o To'uid ne .. . 

p-Toluidine 

m-Toluylene Diamine/ , 


, 4a. per lb. d/d. y ^ 

. 6a %i. per Ih. d/d. 

. 2a 4d. per lb. d/d. 

. d^d.— fifth per lb. naked at worko» : 
. 2a per lb. I0tt% basis djd, 

K 1 1 |d. pe> lb. d/<t/ : / 

. la 9d* per lb. 100% basis d/d. 

. 4a 6d; par tb. 100% baria 
. 4s. 2d. per lb. d/d. 

. lbs. fid. per lb. 100% basis d/d. 

. 3a [»er lb. tOO% haais d/d. 

. 2s. fid. per lb. 100% basis d/d. 

. 7d. — 8*1. per lb. 

. 3s. 10d.— 4a. 3d, per lb. d/d. 

. 4s. fid. per lb. d/d. v ; 


£14 6s. per ton. Prices reduced. 
£14 6s. por ton. Prices reduced, 
65s. — 70s. per ton. Better demand 
for prompt and forward delivery. 
Prices hoidcning. 

17s. — 17s. Cd. per gall. More 
demand at still higher prices, 
lls. — 12s. Fewer inquiries. 


PHARMACEUTICAL AND PHOTOGRAPHIC 
CHEMICALS 

The market is dull and values generally lower. 


Arid, Acetic 8**% H.P. 
Acid, Acetyl Salicylio 


Acid, Benzoic 


£.•2 r»er ton 

3s. fid. — ;ls. 7d. per lb. Weaker 
tendency continues on a quiet 
market. 

Commercial acid , 2s. 6d. per lb. 
B.P. quality is being sold in 
small lots at 4s. fid. lb. 


INTERMEDIATES AND DYES 

Business in dyestuffs is maintained, but without muoh im- 
provement. Prices remain firm. 

In the following list of Intermediates delivered prices 
include peck ages except where otherwise stated. 

Aceric Anlijdride 96% . . Is. fid. per |b. 

Acid H. . • . . . . 4s. 4Jd. per lb. 100% basis d/d. 

Acid JSaphtbinnic .. 2s. 6d. r lb. 10**% d/d. 
Acid Neville and Winthor 5s. lOd. per lb. 100 % basis d /d. 
Acid Salicylic, tech. . . Is. 4d. per lb. Steady demand. 
Acid Sulphanilie .. 10^d. per lb. 100% basts d/d. 

Aluminium Chloride, an* 

hvd . . Is. per lb. d/d. 

Aniiine Oil . . . « 7?d. — 8Jd. per lb. naked at works. 

Aniline Salts , . . ♦ 7|d. — Od. per lb. t?aked at works. 

Antimony Pentachloride Is. per lb. d/d. 

Benzidine Base .. ..4s. fid. per lb. J00% basis d/d. 

Benzyl Chloride 96% .. Is. 3d. per lb. 

p-Chlnrphenol •• . . 4s. 3d. per lb. d/d. 

p-Chloranilijne .. .. 3«. per lb. 100% basis. 

o-Cresol 19/31° C. .. 4}d.— 5Jd. por lb. Demand 
moderate. 

m-Cresol 98/100% .. 2s. Id — 2a. 3d. per lb. Demand 

moderate. 

fM>esol 32/34° 0. . . 2e. Id.- 2». 3d. per lb. Demand 

moderate 

Dichloraniline . . . . 3s. per lb. 

Dichloraniline S, Aoid . . 2a, fid. per lb. 100% basis. 

jnDlehlorbenzol * • . . £75 per ton. 

Diethylaniline .. . . 6s. per lb. d/d., packages extra, 

returnable. }' 

Dimethyaniline .. .. 2s. 6d. per lb. d/d. Drums extra. 

Din iiro benzene .. . . 9d. per lb. naked at works. 

Dipitrochlorbenzol .. £84 10s. per ton d/d. Advanced in 
sympathy with benzol. 

Dinitrotoluene — 48/60° C. 8d. — 9d. per lb. naked at works. 

66/68° C. Is. 2d. per lb. naked at works, 
Diphenylamine . . . . 3s. 3d. per lb. d/d. 

W ennoble rbenzol . . £63 per ton. 

aNftphthol ...... .. 2s. 6d. per lb. d/d. 

p Naphttxd . .. .. Is. Id. per lb. d/d. 

a-Naphthylomin© .. Is. 4fd. per lb, d/d. 


Aoid, Borio B.P. .. Crynt. i‘64 per ton. Powder £68 

per ton. Carriage paid any 
station in Great Britain 

Acid, Camphoric . . .. 18s. — 20s. per lb. Business 

normal. 

Acid, Citric . Is. fid. per lb., less 6% for ten 

1 lots. Market extremely firm. 

Upward tendency. 

Arid, Gallic , . 3s. per lb. for pure crystal. 

Market firmer. 

Acid, Pyrogallic, Crysfc.. . fis. per lb., for 28 lb. lots. 

Acid, Salic j lie .. .. Market uncertain. Prices quoted 

from 2s. Od. per lb. down to 
to Is. lOd. for ton lota. 

Acid. Tannic «. . . 3a. Od. f#»r lb. f«.r° KP. quality. 

Acid, Tartario . » .. Is. ifd. per lb. less 6%. Much 

firmer with more demand. Up* 
ward tendency. 

Amidol .. . • 9s. i»er lb. d/d 

Acetanilide . . 3s. per lb. Weaker. Offers are 

being made down to 2s. lOd. 
to stimulate the demand. 

Amidopyrin .. .. 13s. fid. per lb. Demand negligible 

Ammon. Benzoate . . 3s. 9d. per lb* English make. 

Ammon. Carbonate B.P.- £37 per ton. 

Atropine Miiphaie . , 12s. fid. per oz. for English make, 

Barbitone . . , . 16s. per lb. Weak market, , * 

Benzonaphthol . . . . Os. 3d. per lb. Firmer. 

Bismuth Salts . • . . A steady market. Prices according 

to quantity : 

Bismuth Carbonate .. 12a, 0d.- — J4s. 9d. per lb. 

„ Citrate .. .. lls. 4d. — 13s. 4d. „ 

„ Salicylate .. 10s. 2d. — 12s. 2d. „ 

„ Subnitrate .. 10s. 9d. — 12s. 9d. „ 

Borax B.P. •• . . Crystal £29. Powder £30 per ton. 

Carriage paid any station in 
Great Britain. 

Bromides— Per lb. 

Potassium , . . . 9|d, — lOd. T English make. 

Sodium .. 9i<L— 10J. V No alteration of 

Ammonium .. .. lOJd — lid.) any moment. 

Foreign prices are somewhat 
unsteady. A lot of damp 
sodium bromide Jis bfiing oftfiwd; 







• .'. ■ • ;« ■ ■ - ■■ ’ .*■ ■ V ■ Vllfo" 1 ; ■“.■■?- -yf 'Jv T . *'. ’’ ■ ‘! 

>P 1h. fr»H hM» - ‘.l/. c * 



Chloral 

Chloroform w 
Crwote Carbonate 
Otiai^col Oirbonftte. >*; 

Hexamine V ' / *:,<]’[ "■■ . , ■ 

Homatropine Hydrobro- 
mide 

^ydrdqumox^ , , V* 

Iron. Ajumcm. Citrate, B.P, 

Magnesium Carbonate — 
k*ght Commercial # t 
Magnesium Oxide— 

UfBEfat Commercial ,, 
Heavy Commercial . . 
Heavy Pure ,, 

Menthol — 

A.B.R. recryst, B.P. 
Synthetic 


^ 0d per 1h. for hast Erurif-h 
™ a *®- This Is cheaper than the 
Continental product of the same 
... qwity. Indifferent qualities 
, _ are ottered dotra to Is, 9d. lb, 
36, Ud. per ib. > 

per lh. fnr cwt, lot*. 

6a.— fla.W.perlb, Uttte denwpd. 

P* T *b- for , small stock* 

- waitable. 

**", l’ er * b - for foreign malm. 
W««k©r. Largo supplies avail- 


Sod HannauQsiiitfr— . 
Photographio . . 

S°d, Meta bisulphite crysfc. 


m 


S6d, Nitroprusside , .. 
M- Pot**. Tartrate 
?•>' (Rochelle Salt) • . , . . 


.308, per 09 , 

3a. 9d. per lb; Foreign make* 
ie* l Id. — 2a. 3d, per lb,, according 
to quantity.; 

£38 per ton net. 

£75 per ton, less 2J%. 

£20 per ton, less 2 J%. 

2s.— 2s. fid. per lb., acdording 
to quantity. Steady market. 


Mercurials — > 

Had oxide \ . 

Corrosive sublimate . 
White precip. . „ 
Calomel . f 

Methyl Salicylate ,, 

Methyl Sulphonal 
Paraformaldehyde 

Paraldehyde 

Phehacetin . , 

Phenozono , . # [ 

PonoJphthalein . . 

PotttMH. Hi tartrate— 
99/!<w>% (Cream of 
Tartar) 

Potass* Citrate 
Potass. Iodide . . ,, 

Potass. Metahisulphite . ■* 
Potass. Permanganate— 

H P. Crystal , , v 

Commercial , , ti 

Quinine Sulphate , , 

PeHorcin * , 

Salol .. .. 

NUver proteinate 
,S(xl « Benzoate, B.P. . . 

Sod. Citrate, B.P.Q,, 1923 


‘ o« S * k Marker firmer. 

> * *os, 35s. p© r ||>. f according to 
quantity. English make. Steady 
demand. 

. 4s. 9d.— 4s. I0d. per lb. 

. 3a.— 3s. id. 

* 4s. Id.— 4s. 2d. 

. 3s. fid — 3s. fld. „ 

’ & J d r* 28 - W. lb. for carboys. 

Slightly easier. 

. 24s. per lb. Scarce, 

’ S0 : w * P«r lb., Without much 
inquiry. 

U K «;~ U - P° r lb - fn fres 

bottles and cases. 

0s. 6d.— 7s. per lb. Dull. 

7«. fid. per lb. for cwt. lota. Spot 
pnoes much lower than forward 
otters. 

7b, 3d.— 7s. 0d. per lb. Firm. 

88s. per cwt., less 2^% for ton 
lots. Firm market. Prices have 
upward tendency. 

Is. 8d. — 2a. per lb. / 

10s. 8d. — 1 7s. 5d. per lb., accord- 
ing to quantity. Demafad con- 
tinues. 

7^d. lb., I -cwt. koga included. 


Sod. Salicylate 


. Sod. Sulphide— 

Pure recryst. . , , 

Sod. Sulphite, anhydrous 


Sulphqnal.. 

. Tartar Emetic 
Thymol . , 


*14— £|« pa, ton . MconHiw i 
. q««niity. d/d. oonwgnisV* 
turn m l-owt. kegs. 

37a. fid — 0O 8 . per cw t. nett tik 
•°Wding to quantity. ^ 
Ifis. per lb. Usss for quantity,: 

70s. 6d,-l8i*. 0d, per cwt., accoii 
mg U> quantity. Market quie 
A weak market with various pricw 
quoted. Pbwder 2s. 7<t— 2s.lfic 
Crystal at 2s. 

**. lid. per lb. ‘ 

lOd. Is. 2d. per ib., according t< 
quantity. 

£27 10s — £28 10s. per ton, accord 
4 g . *?, quantity, l^wt. kvff 
included hi largo casks £1 am 

ton k««. ^ 

18s. fid. per lb. 

Is. 4d. per lb. 

13a. 3d.— 14a. Per lb. for good 

Whiu. wyatal from ajowan wed. 
Somewhat cheaper than of late. 


perfumerv chemicals 


M 

w 


Acetophenone .. .. 12a. 6d. per lb. 

Aubepme.. ... .. 

Amyl Acetate 3^ 

Amyl Butyrate '« ’ * 7- oa 
Amyl Salicylate .. . . 3s. fid 

H Anethol (M.P. 2>/2»° C.) 3s. 9d. 

Benzyl Acetate from Chlo- 
rine-free Benzyl Alcohol 3s. 3d. 

Benzyl A|. ohol free from 
Chlorine . . 3s. 3d 

Benaaidehyde free from 
Chlorine . , 

Benzyl Benzoate.,’ 

Cum tunic Aldehyde 
Natural 

Ooumarin . 4 

Citronellol 
Citral , , , 

Ethyl Cinnamate 
Ethyl Phthalate. 


3s Si. 
3a. 9d, 

17s. fid. 

20 «. 

103. 

lot. 

15^. 

3s. 9d. 


« *” V •• 38. JM. 

A 

lUniniAl /!»„» v 


8J r“, 9d ; P 01- lb ‘ oa "iage paid. 
English make. 

8dj— 81d per lb, carriage paid. 
-English make. 

2s, . 3d.— 3a. 4d. per oi.. in 100 or. 
^ tins. Sieedy market. 

0s. 3d per H>. 

3a. 3d. per lb. Price fluctuates, ; 

1 0s. per Ib. 1 

3s, 3d. per lb. la more plentiful 
supply. 

Is. Iki. 2s, per lb., according to 
quantity. Much firmer m com. 
.mob with other citrates.; 


Oeraniol (Palmarosa) 
Oerauiol . . M 

Hello tropin© . . 

*eo Eugenol 

Linalol ex Bois de Rose , 
Linaly I Acetate 
Methyl Anthmnilate 
Methyl Ben/oate 
Musk Ambrette . . ’ 
Musk Xylol ,. f . 

Nerolin .. 

Phenyl Ethyl Aoetate . 
Phenyl Ethyl Alcohol . 
Rhod’mo! , . . f 

Safrol 

Terpmeol . . 

Vanilla 


35s. 

10s. — I7e. "fid. 
8s. 3d per lb. 
15s 9d. 

22s. fid. 

22s. fid 
.9s. fid. 

6s. 

52s. fid. 

19s. 

4a. 

12s. fid, 

10s. 

57s. fid. 

16. H>d 
2s. 9d. 


•> Advanced. 
„ Advanced. 



Almond Oil, 
&P.A. .. 
Anise Oil . . 


Bergamot oil 
Bourbon Geranium Oil 
Camphor Oil 
Canancra OHh .lava 
Cinnamon Oil, Loaf 


CHEMISTRY 

ESSENTIAL OltS 

Foreign . 

. . ♦ 14®, fid. per ?h 

. . . Again advanced to 2s. 6d. per lb« 

Firmor market forward. 

. .. 1 fid. per lb. dearer, 

n Oil . . 30s. „ „ 

. . . 75s. per cwt. 

\ . . 9s. 3d per lb. 

if . . 6 Jd. por o 2 . Advanced. * Market 
firm. 

!, . . 9a. 3d. por lb. Cheaper. 


Cassia Oil, 80/85% . . 9a. 3d. por lb. 

Citronella Oil — 

Java 85/90%.. . . 5s. 3d. „ 

, Ceylon 3s. 0d. „ 

Clove Oil 8s. fid. „ 

Eucalyptus Oil 70/75%. . 2s. 3d. per lb. 
Lavender Oil — 

Fren/'h 38/40% Eaters 24s. fid. r ©r lb. 


Much firmer. 
Slightly dearer. 


Lemon Oil 
Lernontmiss Oil 
Orange Oil, Sweet 
Otto of Rose Oil— 
Bulgarian 
Anatolian 
Palma Rosa Oil . , 
Peppermint Oil — 
Enerlinh 

Wayne County 
Japanese 

Petittrmin Oil 
Sandal Wood Oil— 
Mysore 
Australian 


3s. 4d. „ dearer. 

, ITfd. per oz 
, 12s, 0d. per lb. 

30a. per oz. 

24s. fid. per oz. 

18s. Od. per lb. 

70s. per Ih. 

18s. fid. por lb. 

None offering on spot. 19s. per lb. 

offered. 

9s. fid. per lb. 

25s. per lb. 

21s. per lb. 


TRADE NOTES 

Dyestuffs (Import Regulation) Act, 1920 
The following statement relating to applications for 
licences under the Dyestuffs (Import Regulation) Act, 
1D20, made during February has been furnished to 
the Board of Trade by the Dyestuffs Advisory Licens- 
ing Committee. 


4BS, . -jOwb 

Eosine B, Black GF, Brown 2G, Fast Helio BK, eaeft 
booklet containing concise instructions for use, arid £ 
table of the general properties of the particular dye* 
stuff. A special hook is issued, relatin^to “ Chlorazol 
Colours on Cotton Yam.” Othefc M^ooklets of a 
similar kind are also devoted to Ionamine B, Disul- . 
phine Green B, Solochrome Black F, Quinoline 
Yellow, Lissamine Green V cone ., and Aoronol Brilliant 
Blue, most of which are additions td : tie Mrige of 
dyestuffs manufactured by the Corporation. In 
addition, the Corporation issues a series bf larger 
booklets, amongst which mention may be made of 
those on “ Basic Colours on Cotton,” and on ‘‘Mor- 
dant and Non-Mordant Colours.” Mention can be 
made of only a few of the products of the Corporation, 
but even this limited note would be incomplete without 
drawing attention to the booklet on Lake Colours, 
illustrated by a large number of fine colour plates and 
accompanied by a couple of charming colour prints, 
showing the effects produced by the use of these 
lakes. All the literature mentioned can be obtained 
from the British Dyestuffs Corporation, 70, Spring 
Gardens, Manchester. 

Technical and Scientific Books . — We have received 
a catalogue of second-hand and new technical and 
scientific books, which can be obtained from Wv and 
G. Foyle, Ltd., of 121-125, Charing Cross Road, 
London, W.C. 2. Messrs. Foyle render ready service 
in supplying out-of-the-way books, as well as current 
publications, and, further, are willing to supply any 
book in stock on approval. Their catalogue, Dept. 
No. 7, contains a long list of books under the headings 
of Brewing, Brick-making, Cements, Concrete, all 
branches of Chemistry, including Chemical Engineer- 
ing, Colour manufacture, Dyeing, etc., Explosives. 
Fuels, Ceramics, Glue, India-rubber, Inks, Leather, 
Metallurgy, Oils and Fats, Paper, Photography, and 
many other subjects of interest to chemists. 


The total number of applications received during 
the month was 445, of which 372 were from merchants 
or importers. To these should be added 35 cases 
outstanding on February 1, making a total for the 
month of 480. These w'ere dealt w ith as follows 
Granted, 369 (of which 344 were dealt with within 
seven days of receipt). Referred to British makers of 
similar products, 72 (of which 52 were dealt with 
within seven days of receipt). Referred to repara, 
tion supplies available, 22 (all dealt w ith within two 
dhys of receipt ). Out -standing on February 29, 1924, 
17, Of the total of 480 applications received, 418, 
or 87 per cent., w ero dealt with within seven days 
of receipt. 

Trade Information 

Dyestuffs. — What '’magic there is in this simple 
word ! And tho British Dyestuffs Corporation has 
done its best to show something of this magic in a 
tastefully produced series of booklets, illustrating its 
products. One series illustrates Chlorazol Dyes 
(Chlorazol being the group name for the Corporation’s 
direct colours, replacing the old name “ Dianol ”), 
e.gr., Fast Bordeaux LK, Fast Orange R, Fast Scarlet 


PUBLICATIONS RECEIVED 

Tub Second Annual Rbpobt op the British Cast Iron 
Research Association, foh the Year 1922-23. Pp . 
19, Birminyham: The Birminyham Printers. Ltd.. 
1923. 

Abridged Scientific Publications prom the Research 
Laboratory of the Eastman Kodak Company. VoI. 
VI., 1922. Pp. 238 +vii. Sew York: Eastman Kodak 
Company, 1923. 

Manganese and Manganiferous Ores in 1922. Depart- 
ment of the Interior, U.8. Geological Survey. By 
H. A. C, Jenison and II. M. Meyer. Mineral 
Besources of the United States, 1922. Part I. Pp. 
585 — 594. No. 1: 28. Washington: Government 
Printing Office , 1924. 

A Treatise on Light. By It. A. Houston. Pp. xi-f-486. 
London: Longmans Green and Co.. 1924. Price 
12 s. Qd. : 

Messrs. H. K. Lewis and Co., Ltd., have arranged to 
act as agents for the publications of the Chemical Catalog 
Company in the British Isles, and will be pleased to supply 
a list of these works to any enquirers. All the principal 
books jire. kept in stock . 
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EDITORIAL 


T HE long letter from Dr. P. Fritzsche, which 
we print in this week’s issue translated into 
English, is so interesting and important 
that it requires some comment. Dr; Fritzsche states 
that the view he puts forward is one animating the 
vast majority of German scientists. We do not 
dispute this claim; we in England have very 
inadequate means of finding out the opinions of 
the vast majority of German scientists, and we 
have no reason to doubt that Dr. Fritzsche is right 
in claiming to speak for this majority* He asks us 
a question about the Boer War ; our answer is that, 
a great many people in this country thought the 
Boer War was a mistake and that the British policy 
at that time was mistaken ; they did not hesitate 
to publish that opinion, and we do not recall that 
any important manifesto supporting the British 
policy was ever published by a body representing 
the science of this country. We have no wish to 
discuss pure matters of history, and we do not agree 
with Dr. Fritzsche’s views as to the origin either of 
the Franc o-Prussian War or of the late war, but this 
is not the place to argue the matter or to explain 
our reasons. We are concerned with the future of 
international chemistry, not past history or past 
politics. That a spokesman of German men of 
science should state that in 1871 France was allowed 
to escape with very mild peace conditions and that 
U 10 damage to France in 1914-19.18 was well merited, 
seems to us not likely to conduce to a very spbedy 
reconciliation. We wonder if Dr. Fritzsche saw 
( -hauny immediately after the war; we did, in the 
spring of 1919, and the impression left oil our mind 
is still vivid. If Gorman men of science think that 
this piece of destruction was well merited, wo have 
uo more to say. Dr. Fritzsche, who compares 
Germany, in 1914 to a harmless passer-by attacked 
hy robbers, is not likely to value very highly the 
opinions of one of tho robbers, whether France 
or Britain. 

♦ - * * 

It seems fairly obvious from Dr. Fritzsche’s letter 
that German men. of scienoe on the whole approve 
the destruction in the North of France and in 
Belgium, and tb&t their feeling towards their neigh- 


hours is one of dislike perhaps tinged with a little 
contempt. We confess that we have heard from 
friends who have visited Germany since the war that 
many people in that country believed that Germany, 
a harmless, good-natured country, was in 1914 
attacked by a gang of robbers, and, that this country 
and Belgium were accomplices to this scheme. 
But We did not imagine that German men of science, 
well eduoated and gifted with tho art of weighing 
evidence and arriying at a logical conclusion, could 
in this year 1924 adhere to such an opinion. The 
German men of science, believing as they do in the ; 
view put forward by Dr. Fritzsche, are not likely 
to desire any cordial relations with the men of y 
scienoe in the great majority of other countries. 
Our Belgian friends will not for some considerable 
period of time acquiesce in the view that the treat-" 
ment of Belgium by Germany was well merited, 
and we think that it will be equally difficult to 
convince some of the scientific men, even in the 
countries which were neutral during the war, that 
this action was particularly creditable to Germany. 
However, if the German men of science are satisfied 
on this point, the other men of science in the world V; 
can remain dissatisfied. We fear that Professor 
Noyes has a long task before him in attempting to 
promote kindlier feelings among chemists in alp- 
countries. Dr. Fritzsche’s letter is of considerable^ 
Value in letting the whole world know the attitude 
of German men of science, and his obviously sincere v 
statement is a definite view which can bo recognised : 
by all who read his letter. 

* * * 

The jubilee of the Physical Society, which has 
just been celebrated so brilliantly, tempts one to 
look back on science generally and wonder at the 
progress made these last fifty years. Physics at 
ono time included all natural knowledge ; thus 
Aristotle included all nature in his “ Physics,” and 
a trace of this conpeption still exists in the chairs 
of natural philosophy at some of our universities. • 
Centuries passed before the allied sciences of 
chemistry, geology, botany and zoology began to be 
considered as separate studies, and then physics 
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itself began to be divided up, as the new phenomena 
of astronomy, meteorology, magnetism became 
known. For a time physics was limited almost to 
the laws of motion, but it has since more than made 
up for any past restrictions by invading many other 
fields of activity, including our own field of chemistry. 
Many yejirs ago we actually heard Sir Ernest 
Rutherford say that lie did not know where the 
dividing line between physics and chemistry was, 
and nowadays we know still less. People who 
were apparently immersed in placid domains of 
“ pure " chemistry and who only appeared at times 
before learned societies with syntheses and analyses 
of organic compounds of the greatest complication, 
matched only by their names, now appear as familiars 
of Bohr, Zeeman, Mich el sen, Langmuir, and many 
others who delve into the structure of matter. In 
this very issue we print two articles, worthy of the 
closest attention, that show how indefinite the 
border line is, if there is one. What, one wonders, 
docs Prof. Armstrong think of it all ; and where 
is the “ purity ” of chemistry and, indeed, of any 
science nowadays ? 

* * * 

How calm and peaceful was the world a hundred 
years ago ! It is true that another great war had 
just ended, but think how small text- books were in 
those days. Cavendish, Rumfortl and Watt were 
just dead ; Humphry Davy was developing his 
safety lamp and making arc lights ; Dr. Thomas 
Young was objecting to Newton’s theory that light 
consisted of little bodies travelling u with an eel- 
like motion,” and saying “ how amusing and 
popular” were the external phenomena of elec- 
tricity ; Oersted and Ampere were playing to such 
good purpose with magnets : and Wollaston had 
discovered but. not comprehended the Fraunhofer 
dark lines. And March 12, 1824, marks the birth 
of Kirchhoff, who was destined to gather up the 
scattered phenomena of spcctium analysis and 
become the founder of the *' far-reaching science of 
celestial chemistry.” Celestial it is in its bdauty, 
but familiarity has robbed it of some of its glamour. 
KircbhofT’s work with Bunsen was done somewhere 
about 1860, and 14 years later Prof, Guthrie founded 
the society for the advancement of physical science, 
whose jubilee has now been so worthily celebrated. 
And our own Society will attain its jubilee in eight 
years 1 But for the present we have the Annual 
Meeting and several other matters to think about. 

* * * 

Our correspondence column this week provides us 
with other editorial comments. The status of 
chemists who are not qualified to become Fellows 
of the Institute is not an easy problem to solve. 
We have published ill the Journal of the Society 
of Chemical Industry some letters which, in places, 
criticise the Institute, a body witji whom the Society 
works cordially. We see no reason why our corre- 
spondents should not criticise* the Institute, the 
Society, or even, if they think fit, the Koval Society 
or the intellectual department of the League of 
Nations. Letters from critical individuals are printed 
with no hall-mark of editorial approval ; they are 


the spontaneous effusions of those who have some- 
thing to say, and choose our columns as their medium. 
We make this explanation lest any readers fancy 
that an official publication such as our Journal should 
exclude any statements which refle$$ on the aristo- 
cracy of the chemical world. Sinde the days of 
Milton we imagine no one considers that any useful 
purpose is served by unduly restricting the liberty 
of individuals to disclose their views. In every 
association which possesses a set of rules some 
arbitrary line must be drawn which inflicts hardship 
on those who are excluded by it. A fixed sub- 
scription, ft qualification, residence in a particular 
place, nationality, and all similar tests exclude 
people who are on the border line and resemble very 
closely those admitted within the fold. The remedy, 
probably the only remedy, is the duo recognition of 
this fact. Mr. Winston Churchill is very nearly a 
member of Parliament, and his political utterances 
will be Very nearly as valuable as those put forward 
by the actual members. The man who just escapes 
the liability for super-tax is nearly as wealthy as 
he who pays it. Many a virtuous chemist has failed 
to secure a C.B.E., many a bold bad man has been 
kept out of a baronetcy by someone with a better 
claim to the title and estates. We recommend our 
correspondents to reflect on the philosophical views 
of that four-footed animal who concluded that the 
great length of the vascular bundles through which 
the sap had to flow, and the poor opportunities for 
photo-synthesis, necessarily tended towards the 
impoverishment of the grape. 

* * * 

The Report on Vitamins of which a second edition 
has just been published, appears to contain matter 
of interest to us all. The stability of some of the 
vitamins* seems to be quite extraordinary. The 
schoolboy absorbs in cod-liver oil vitamins which the 
cod extracts from tho plankton of the sea. The small 
animals which compose the plankton derive their 
vitamins from the microscopic organisms known as 
diatoms. Where the diatoms obtain their vitamins 
is not explained, but it seems hardly probable that 
they make it by some synthetic process. We imagine 
that small quantities of it are absorbed by the diatom 
from something that it feeds upon, and that the 
vitamin increases when the conditions are suitable. 
If we remember the life-history of tho diatom cor- 
rectly it has a siliceous skeleton which does not grow 
in size, it is not like the skeleton of a lobster or mi 
oyster. And the next generation of the diatom 
consists oi slightly smaller organisms equally limited 
in their powers of growth. One might suppose from 
this that the breed of the diatom is steadily degener- 
ating, but this seems not to be the ease. As we are 
on the subject of natural history we are interested 
to see some recent work on the occurrence of snails 
on soils of varying acidity. It is not the ordinary 
snail preying on vitamin-producing herbs in i f » e 
garden which is the subject of this memoir, but the 
pond-snail, a parasite of which is the liver- flu 1 <\ 
which kills so many sheep. The price of mutton i a 
function of the acidity of the soil, and of the occur- 
rence of pond-snails and some other variables. 
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ATOMIC STRUCTURE 

By Dir. J. D. MAIN SMITH 


In Bohr’s scheme of the structures of the atoms of 
the elements, the division of the extra-nuclear elec- 
trons into groups, and the subdivision of the groups 
into sub-groups, is determined by two quantum 
numbers, an azimuthal quantum number governing 
the eccentricity of the elliptical orbit of an electron 
rotating about the nucleus, and a radial quantum 
number, such that the sum of the radial and azimuthal 
quantum numbers determines the major axis of the 
orbit, and, consequently, the energy of the electron 
in the orbit. If k be the azimuthal quantum number, 
and n be the sum of the azimuthal and radial quantum 
numbers, the energy of the orbit is inversely propor- 
tional to n z , the major axis of the orbit is directly 
proportional to n 2 , and the latus rectum of the orbit 
is directly proportional to k 2 . The number of differ- 
ent types of orbits having the same total quantum 
number n is equal to n . The maximum number of 
electrons in an atom that can possess the total 
quantum number n is equal to 2 n 2 , and tho maximum 
number of electrons in any one type of orbit, i.e., in a 
quantum sub-group, is 2 n. Bohr then proposed the 
following scheme of structure for tho elements : — 
Total — 

Quantum number ..12 3 4 

Numbor of electrons 2 8 18 32 

Subgroup- 

Quantum numbers.. I* 2 l 2 fl 3 8 3„ 4 A 4 2 4 a 4 4 

Number of electrons 2 4 4 6 6 6 8 8 8 8 

This scheme, however, does not conform to the 
spectral evidence on which alone the scheme of 
quantum groups claims to be deduced. It is certain 
that the 2 quanta group or L level consists of at least 
3 levels, the 3 quanta group or M level of 5 levels, 
and the 4 quanta group or N level of 7 levels. The 
emission of radiation, for example, by the sodium 
atom when its valency electron moves from a 3 2 to a 
3j orbit ought on tho foregoing scheme to be charac- 
terised by a single yellow line, whereas in fact the 
radiation consists of the well-known yellow doublet. 
To reconcile this and many other spectral anomalies, 
Bohr has recently resorted to dividing the elliptical 
orbits into two types, a and b, such that electron 
transitions only occur from a to b, or b to a, but never 
from a to a, nor from b to b. This device, however, 
invalidates tho scheme of quantum tub-groups, by 
which the number of electrons in a level is eqflal to 2 n. 
The Bohr sub-groups can therefore no longer be 
maintained as integral portions of atomic structure. 

The chemical evidence, on which Bohr partly based 
his theory, consisted almost entirely of the general 
properties of the elements as disclosed by the periodic 
classification. This evidence can be regarded as 
supporting any scheme of atomic structure by which 
Hie electrons are divided into groups of 2, 8, 18, and 32. 
The detailed structure of the atom requires a much 
‘•loser acquaintance with the specific, properties of 
each element, and these properties can be shown not 
merely not to support Bohr’s detailed scheme, but 
hive the spectral evidence, to controvert it. This 
•■valence, for example, involves that the second 
periodic group (from Li to Ne) must be subdivided 


into two groups of two electrons each and one group 
of four electrons, that the third periodic group must 
be subdivided in precisely the same way as the second, 
and that the fourth periodic group must extend 
from K (19) to Kr (36), and that the fourth group of 
electrons is not added to between Sc (21) and Ga (31). 
The chemical evidence further indicates the creation 
of a new group at titanium (22), and of yet another 
new group at manganese (25), the new groups when 
completed having 4 and 6 electrons respectively. 
The structure of the scandium ion is, consequently, 

2.224.224, the structure of the chromous ion, 
2,224,22404, and the structure of the cuprous ion, 
2,224,22446. Similar evidence of similar structure is 
furnished by the two groups of transition elements, 
from Zr (40) to Ag (47), and from Ct or Hf (72) to 
Au (79), each of these transition groups containing 
eight elements succeeding a tervalent element. The 
evidence furnished by the rare-earth transition group 
is much less certain, but indicates that the first 
formed groups as in X© (54) and the La ion persist, 
and that the additional electrons go to form two new 
^groups of Band 8 electrons, respectively, the samarous 
ion having the structure, 2,224,22446,2244000,224, 
and the lutecium ion having the structure, 

2.224.22440.2244008.224, this transition group thus 
consisting of fourteen elements also following a ter- 
valent element. 

The rules discernable from these structures are 
that the number of sub-groups in a quantum group is 
2/1-1, the number of electrons in a quantum group is 
2 n 2 , and the number of electrons in a sub-group is 2k, 
every sub-grolip possessing radial quantum number 
being divided into two equal groups differing slightly 
in total energy. It consequently follows that the 
number of levels in the various quantum groups is 
1, 3, 5, and 7, for the quantum numbers 1, 2, 3, and 4, 
as required by the spectral evidence. It may further 
be inferred that the 5 and 6 quanta groups would 
contain a maximum of 9 and 11 subgroups, being made 
up of 22446688 10, and 22446688 10 10 12 electrons 
respectively. 

The foregoing scheme differs from Bohr’s chiefly 
in the number of electrons in the sub-groups having 
radial quantum number, the sub-groups having the 
whole of their energy in tho azimuthal quantum being 
identical with those in Bohr’s scheme. The latter, 
however, is not compatible with the detailed properties 
of specific elements, whereas the former is deduced 
on no other grounds than the chemical idiosyncrasies 
of individual elements. To take one of the simplest 
cases in chemistry, the existence of carbon monoxide 
is inexplicable in Bohr’s scheme, but follows from the 
foregoing scheme. 

In devising the scheme account has been taken, not 
merely of the properties of the element© as disclosed 
by their valency, i.e., capacity for oxidation or reduc- 
tion, but also by their residual affinity as disolosed 
by their co-ordination compounds. One of the chief 
iiiferences to be drawn from the scheme is that the 
bond between two non-ionisable atoms consists of one 
electron, except in a few' instances where the chemical 
properties indicate a double-bond, two electrons then 
being assigned to the junction between two atoms. 
This inference alone is possible for the elements 
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'1 

possessing the co-ordination iiumbe/ef six In the thirds 
and fourth periodic groups, for the groups can accom- 
modate only one sub-group of six electrons. Similarly 
this inference is alone possible for the elements 
possessing the co-ordination number of eight, for 
the completed group having the highest quantum 
number possesses only ono ' sub-group of eight elec- 
trons. For the elements of the second periodic group 
uo such inference is imperative, and it is conceivable 
that a pair of electrons may function in the chemical 
bonds between such atoms as carbon, nitrogen and 
oxygen. The bulk of the evidence of inorganic 
chemistry, at least, is, however, opposed to the idea 
that more than one electron invariably functions 
in a single bond. The existence of triatomie hydrogen, 
the positively charged diatomic hydrogen molecule, 
the hydroborons, nitric oxide, nitrogen di- and tetrox- 
ides, and chlorine dioxide, is readily explicable on 
tho ground that the chemical bond is identical with one 
shared electron. The existence, on the other hand, 
of elements with diatomic molecules, such as F 2 , 
involves the acceptance of tho idea that a chemical 
bond must sometimes consist of two electrons, and it 
may be inferred that the single bonds between carbon 
atoms in organic chemistry frequently consist of 
dielectronic junctions. These considerations enable 
the following definitions to be made — positive 
valency is numerically equal to the electrons contri- 
buted by an atom, by ionisation or by sharing, to the 
structure of another atom, and negative valency is 
numerically equal to the electrons acquired by one 
atom, by ionisation or by sharing, from another atom ; 
negative residual affinity is the capacity of an atom 
to acquire electrons by sharing with an atom having 
valency already operative, and positive residual 
affinity is the capacity of an atom, having valency 
already operative, to contribute electrons by sharing 
with another atom ; the co-ordination number of an 
atom is equal to the number of other atoms with 
which electrons are shared. From these definitions 
it follows that tho co-ordination number of an atom 
has no necessary maximum, and is determined only 
by the number of atoms possessing residual affinity 
that can be accommodated at the surface of a central 
atom. It may be inferred, however, that the most 
stable structures will bo obtained only when such 
30-ordinated atoms contribute to the central atom a 
lumber of electrons equal to the maximum number 
hat can be accommodated in the sub-group next to 
hat already containing a maximum number of elec- 
trons. The cases of two typical co-ordinating ele- 
ments illustrate the points. The chromous ion has 
the structure 2,224,22404, one of tho 3 2 groups posses- 
sing none of its four possible electrons. The addition 
of BNH.j groups, however, completes the structure 
by contributing six shared electrons, forming the 
groups 2,224,22446. On oxidation to the chromic ion 
with the structure 2,224,22403, the addition of 6NH 3 
groups gives the structure 2,224,22436. In this case 
one of the 3 2 groups is incomplete and the complex is 
consequently less stablo than in the . case of the 
chromous complex. The three electron&Mthe 3 a sub- 
group can, however, be arranged in theaPucfcure with 
a symmetry scarcely inferior to that of four electrons, 
owing to the fact that the orbits of the* electrons of 


^the seobhd 3 2 group do not diverge dial 
circular orbits, the three electrons having their orbitdin ~ 
the three octahedral planes of symmetry peiTpendicu^r; 
lar to the three tetragonal axes, the six 3 3 electrons ■ 
having their orbits in the six planes of symmetry 
perpendicular to the six digonal axesf and the eight I 
electrons in 3* and 3* elliptical orbits having their 
axes coincident with the eight directions of the four 
trigonal axes. The groups in the chromous complex 
have four 3* electrons in orbits with axes coincident 
with the four tetrahedral trigonal axes of the inner 2 
quanta group, the eight electrons of the 3 2 groups; 
having the axes of their elliptical orbits coincident ! 
with the eight directions of the four octahedral 
trigonal axes, the six 3 3 electrons as in the former case d 
having their orbits in the six planes of symmetry 
perpendicular ter the six digonal axes. 

The cobaltous ion has the structure 2,224,22425/;: 
As the 3 quanta groups are largely filled, co-ordination 
can take place only in the 4 quanta groups, the 
maximum number of electrons being that found in the 
next transition group, i.e., six as in the Ag ion, 
Smaller co-ordination numbers should exhibit greater 
stability, with a maximum stability at 2, the number 
of electrons possible in the first 4 X group. This is the 
known order of stability of cobaltous complexes. 
On oxidation to the cobaltie ion, with the struoture 
2,224,22424, a symmetrical structure can be obtained 
with six additional electrons from 6NH* groups only 
by rearrangement of the 3 a and 3 3 electrons, the 
structure becoming 2,224,22446,2, the 3 quanta 
group having its complete quota of electrons, and the 
next sub-group, 4j, having its complete quota of 2 
electrons. The symmetry of the structure is identical 
with that of the chromous complex, with the addition 
of two electrons in highly elliptical orbits having their 
orbital axes coincident with those of two of the less 
eccentric 3» orbits, and emerging from the atomic 
surface in the space between two sets of three of the 
six NH 3 groups, by which they are sterically protected 
from approach of and reaotion with other atoms as 
valency electrons. To this high degree of symmetry 
is to be ascribed the great stability of the cobaltie 
complexes as compared with the unco-ordinated 
cobaltie ion and the complexes of other elements of 
this transition group except chromium, for; which, as 
already indicated, a similar symmetry is suggested and 
similar stability exists. : 

The following tables indicate the atomic Structures 
involved at the various critical points in the periodic 
classification: — 

Total quantum nura- 

tier. . . . n~ 1 2 3 4 6 0 

Azimuthal quantum / , 

number .. k- 1 112 11223 1122334 11223 1122 
He (2) . . . . 2 

Ol (4) . . ..22 

C (0) .. ..2 22 r; 

No (10) .. .. 2 224 

Ar (18) and Sc 8 (21) 2 224 224 .... . 

CV (29) . . . . 2 224 22446 

Kr (36) and Y 8 (39) 2 224 22446 224 

Ag l (47) 2 224 22446 22446 ■ 

Xe (54) and La* (57) 2 224 22446 22446 224 

Lu 8 (71) .. .. 2 224 22446 2244666 .224 , 

Au l (79) .. . ... 2 224 22446 2244668 22446 

Em (86) .. .. 2 224 22446 2244668 22446 224 

U* (92) .. 2 224 22440 2244608 22446 2244 





■~r ; :-i is: ■' ■ : , .’ v ; > ] ^ :-;. x "v 7 ' '«■* "» 

Tranaitwn Groups 

Total quantum num- ' '•■'■/ 

' ■ ber . . ■ ' n«» T 2 X 'X;'’ V "■ 

Azimuthal quantum • , 

number . . r , k=. . 1 112 m 2» 23 
Valency of ion — .Eu. i g 


Fe (20) 

Co (27) 

Ni (28) 

Ou (29) .. 
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tum num- 
ber, n*» 1 
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2 224 224 i2t 04' ( 
2 -224 224 ^14 ] 
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Zr (40) 
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22446 
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2 
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Ru (44) 
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Rh (46) 

X 2 
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I’d (46) 
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.. 2 
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3 
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4 

. 


.. 2 

224 

22446 

22446 

— 01 
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— 17 

16 
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— 58 



224 


!! 2 
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— 

224 


COUNT L. M. HILAIRE BERNIGAUD D1 
CHARDONNET 

Tho death of Count L. M, Hilaire Rornig&udid 
Chardonnet closes a career of singular devotion to> 

; technical ideal.* Born at Besan^on in 1839, an 
trained at the Ecole Polytechnique, he left tha 
Institution (1891) well-equipped for pioneer researc’ 

• work. 

# Early investigation of the absorption of ultra- vide 
light by growing plants, and an extension to liuma 
physiology in connexion with diseases of the eye 
brought him into contact with tho Biological School 
and there is no doubt that the well-known work oa 
P asteur on the silkworm fixed his attention and 
directed his imagination in the line of what proved to 
be his life work. 

The great Reaumur, as early as 1734, in a work on 
the natural history of insects categorically forecasts 
the possibility of ‘ 4 Artificial Silk.” There appears 
to have been no result from this until 1855, when a 
certain Audemars of Lausanne patented the manufac- 
ture of a product which he calls “Artificial Silk.” 
This appears to bo based on a curious mixture of 
cellulose nitrate and caoutchouc, but no result of this 
invention can be traced. X 

Chardonnet, it appears, worked in the period 1878- 
1884, 4n which year ho deposited with the Academy of 
Sciences a pli cachets, which is a specification of the 
definite invention,, even of the details of projection; 
of his collodion through an orifice of 1-10 mm. 
dimension into a bath of water which solidi fled tJjbG 
thread. He describes the silky aspect and indicates 
the tenacity of thread in terms of breaking straiq* 
30 kilos, per square mm. of section. ' XiX 

Following this* in the Exhibition of 1889, in the 
machinery section, Chardonnet organised a practical 
demonstration of the manufacture, for which he 
received the Grand Prix. With the increasing 
recognition of the possibilities of the invention his 
friends of Besan^on induced him to identify the new 
industry with his birthplace, and the necessary capital 
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Chemistry Department, 
Birmingham University 
March 8, J924 , 


r. W. C. White hhs died of illness contracted 
s V ,no years ago whilst erecting an oil-extraction 
lU:int ln Bombay. During the war, Dr. White, who 
V s authority on shale oil, did valuable work at 
lr Cretna Munitions Factory, 


for the pioneer factory was found by local financiers. 
From this date onwards the development of the actual 
industry was rapid, and the company reached in 1900 
a position of very great financial success. 

As is well known, the production of thread from 
cellulose nitrate is associated with exceptional 
difficulty, and the success of the Chardonnet group 
in overcoming theso difficulties rather encouraged 
inventors to explore the possibilities of the alternative 
solutions of cellulose derivatives. The subsequent 
history of the matter which was rather in favour of 
the cuprammonium product, and. later, still more in 
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favour of tho product made from viscose, are matters 
of common knowledge. 

The recognition of. the pioneer work of Chardonnet 
has been world- wide. In this country the definite 
recognition of this achievement is in the award by 
the Society of Dyers and Colourists (1914) of the 
Perkin Medal. , Chardonnet was the recipient of 
many other honours ; he w r as elected Member of the 
Institute in 1018. 

As stated in our opening words, this is a career of a 
typical “ genial ” inventor, not a mere empiric, but 
of a student seeking by the strict methods of science, 
to realise a technical ideal. 

Chardonnet died at the age of 84, and within a few 
weeks of his death filed a new patent for a mechanical 
improvement of Iiis spinning apparatus, for which the 
drawings were prepared by his own hand. It is clear, 
therefore, that in this ease the extraordinary difficulty 
of his career, only known to those who are aware of 
the inner history of “ Artificial Silk,” in no sense 
impaired his faculties. 

The writer had only occasional personal contact 
with Chardonnet, and therefore cannot speak further 
than of the impressions so obtained, which were those 
of a genuine enthusiast, great clarity of vision, and 
entirely honest. In Hilaire de Chardonnet we cordi- 
ally recognise a type of pioneer peculiarly French, 
and as in other notable instances Franco sows the 
seed and raises the tender plant against enormous 
difficulty, preparing the larger harvest perhaps for 
those who come and follow after. 

C. F. Cross 


EXPLOSIVES AND THERMITS 

By A. MARSHALL 

• 

An explosive has been defined as a solid "or liquid 
substance or mixture of substances Which is liable, 
on the application of heat or a blow to a small 
portion of the mass, to be converted in a very 
short interval of time into other more stable sub- 
stances largely or entirely gaseous. 1 There are 
some apparent exceptions to this definition. It has 
for .instance been pointed out by A. Slingervoet- 
Ramondt 2 that a mixture of aluminium powder 
and potassium chlorate behaves as an explosive and 
that silver acetylide detonates when ignited although 
the reactions give no gaseous products : 

2 A1 -f KC10 3 “ Aljj 0 3 + KC1 
C 2 Ag 2 — 2C 2 Ag. 

A mixture of magnesium powder and potassium 
perchlorate has indeed been used on a considerable 
scale in the British service under the name of 
Ophorite as a bursting charge for incendiary shell, 
smoke bombs, etc. 3 It has however been shown 
by J. Kggert and H. Sohimank that the destructive 
effects produced by silver acetylide are due to the 
presence of impurities such as silver nitrate and 
silver oxide. 4 When prepared bvyMtesing acetylene 

1 A. Marshall, “ Explosives,” 2nd agjjSpHT, 1. 

3 Ghent. Weekblad., 1917, 544. 

s A. Marshall, “ Dictionary of 1920. 

*Ber. t 191 8. 51, 454. Z. Elektr$]tiffi:i 1918, 213; Z. ge*. 
Schiest'U. Epre n gsUtjJw. , 1918, lw§f?117, 153, 287. Also 
W. Brieger and H. Sohimank, tbit 


into a solution of silver nitrate in nitric acid the 
acetylide may contain as much as 43 per cent, of 
the nitrate and the product is as violent as silver 
azide and more so than mercury fulminate, and the 
evolution of gas is almost 'as great. If made by 
passing acetylene into an ainmoniacal solution of 
silver nitrate the acetylide is much purer but even 
then contains some 14 per cent, of oxide, and the 
effects are much smaller. These effects are therefore 
due to the evolution qf gas by the impurities intensi- 
fied by the extreme rapidity of the reaction. 

The comparatively mild explosions of mixtures of 
chlorates and perchlorates with such metals as 
aluminium or magnesium appear to be due to the 
evolution of gaseous oxygen. A proper investigation 
of these apparent exceptions therefore only confirms 
the accuracy of the above definition of an “ explosive.” 
It should, howeyer, be borne in mind that it is 
possible to have an explosion even when no explosive 
is present. An explosion is said to occur whenever 
gas or vapour expands or generates pressure with 
sufficient violence to produce a loud noise. So one 
may have an explosion of a cylinder of compressed 
gas, a steam boiler or a pneumatic tyre, or again of 
a mixture of air and a combustible vapour such as 
that of petrol. 

Schimank has defined a thermit as a system which 
is capable of undergoing an endothermal chemical 
reaction with great or comparatively great velocity, 
without giving gaseous end-products. 6 Pure silver 
acetylide would therefore be a thermit, but the 
ordinary product contains impurities which convert 
it into an explosive. It is evident that the reaction 
spreads through a column of this substance with a 
speed equal to that of the ordinary detonating 
explosives, that is several thousand metres per 
second. The thermits of commerce, such as a 
mixture of aluminium powder and iron oxide, react 
with a much lower velocity, probably only a few 
metres per second. If they were rapid there would 
generally be a sufficient proportion of gas-forming 
impurity present to convert them into explosives. 
With a slow mixture the generation of gas is too 
gradual to cause an explosion and tho consequent 
scattering of the material. A better definition of a 
thermit would therefore be “ a substance or mixture 
capable of undergoing an endothermal reaction 
■with sufficient velocity to prevent tho reaction 
dying out, without giving off sufficient gaseous 
products to scatter tho material.” If the velocity 
of reaction be of the same order as that of a higii 
explosive and tho material be not specially pure, 
it will in most eases behave as an explosive and 
not as a thermit. 

6 Z. ges. Schiess-u. Sjrrengvtoffw., 1918, 13, 158. 


Prof. H. Carmichael, for 37 years a consulting 
chemical engineer in Beston, Mass., and before thai 
professor of chemistry in Iowa College, died recently 
aged 77. He was the originator of processes for 
handling copper ore, and for making boards from 
wood pulp. 
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THE MECHANISM OF MOLECULAR 
ACTIVATION 

By R. G. W. NORRISH, B.A. 

It is now generally admitted that, in order to 
explain the high temperature-coefficient of chemical 
reactions we must have recourse to some hypothesis 
of molecular activation, such as that originally 
suggested by Arrhenius. 1 According to this view 
only a small percentage of the molecules of a reacting 
substance are in a reactive state, and become so by 
the absorption of a certain quantity of energy. 

It can easily be shown that such an hypothesis 
leads to an expression for the temperature coefficient 
r) of a reaction. 


AND INDUSTRY 3*7 

may imagine reaction between two molecules to 
occur only after a collision in which a minimum 
momentum exchange has been effected. This would 
mean that a minimum force of distortion must be 
exerted between the colliding molecules before 
reaction could occur, and it follows from the mathe- 
matical treatment that the work done during the 
exercise of this minimum force of distortion is equal 
to q, the critical increment of the reaction. 

There is, however, one point which requires 
mention, 4 namely, that it follows as a mathematical 
necessity, in order to preserve the Maxwellian 
distribution of velocities, that energy absorbed in 
the activation of molecules, either from the kinetic 
energy set free on collision, or from the kinetic 


7,_kl ^ e — (<Ia H: qb H ) ( 1 _ 1 

V R ATj ~T 2 

where k x and k a arc the velocity constants, at absolute 
temperatures Tj and T 2 differing by 10°, and q a , 
qi» etc., aro the energies of activation per gram 
molecule of each molecular species, termed by 
McG. Lewis the critical increments of the substances. 

It should be noted that if a molecule becomes 
activated in stages, then the q measured from the 
temperature coefficient will be that referring to the 
slowest of the processes of activation proceeding. 

Many attempts 2 have been made in recent years 
to provide a universal theory of molecular activation 
on the basis of the absorption of temperature radia- 
tion in equilibrium with the system, in terms of 
quanta. The authors of the radiation theory write 
q~~NhV 

where V is the frequency of the active radiation, 
N the Avogadro number and h Planck’s constant. 
From a knowledge of the temperature coefficient of 
a purely thermal reaction it is thus possible to 
calculate the frequency of the activating radiation. 
The substance in question should thus show an 
absorption band in the region of the spectrum 
corresponding to V, and the reaction should also be 
photochemically accelerated by subjecting the react- 
ants to light of the requisite wave length. Neither 
of these predictions have in general proved true, 
though there is no reason why the radiation theory 
in a restricted sense should not continue to be 


energy of vibration, should take an appreciable and 
calculable time to pass from the one form to the 
other. This time is equal to or greater than the 
so-called period of' relaxation, and its existence 
warns us that we are dealing here with something 
outside the Newtonian mechanics. It is probable 
that at this point, that is in the transfer of energy 
from the outside to the inside of the molecule, the 
quantum relationships of the atom enter in. 

Upon this kinetic theory of activation we may 
regard the catalytic effect of such substances 
as water vapour, ammonia, polar surfaces, and 
solvents in general as a preliminary weakening of 
the molecular system of the reacting substance, 
effected by close molecular association, and thus 
rendering lower the valuo of the critical increment 
of activation necessary to render the molecule 
c ompletely unstable . 

An example 5 of this is provided by a mixture of 
ethylene and bromine, which when dried and placed 
in a vessel of non-polar paraffin walls reacts only 
extremely slowly at 0° C., whereas at higher tem- 
peratures, when an appreciable number of favourable 
impacts occurs, it reacts in spite of these conditions 
at much greater velocities. When, however, the 
gases are damp, or polar walls of stearic acid are 
substituted, the velocity of combination at 0° is 
very great, the critical increment of activation, 
having been lowered by the catalysts so that mole- 
cular collisions of much lower momentum exchange 
are now favourable. 


regarded in the light of a working hypothesis. 

We will now consider briefly an alternative method 
by which the problem of chemical reactivity may bo 
attacked, which may be termed the hypothesis of 
kinetic activation. 

A calculation of the increase in number of molecular 
collisions per second with temperature, has shown it 
to be totally inadequate to explain the high tem- 
I>eratiirc coefficient of a reaction. If, 3 however, wo 
regard only those molecules of the substance which 
have a kinetic energy of translation exceeding a 
certain limiting value, as being potentially active, 
we obtain an expression for the temperature coefficient 
of the right form, since their number increases 
exponentially with temperature. Thus we may 
huagino the molecule of phosphine to decompose 
when the energy of its rotational degree of 
freedom passes a certain limiting value. As a 
parallel conception for a bi-molecular reaction, we 


It would seem that, the kinetic and the radiation 
theory of molecular activation are together sufficient 
to cover the broad field of chemical reactivity, and 
they arc by no means mutually exclusive ; indeed, 
there would seem no reason why both processes 
should not at times be simultaneously operative in 
the same chemical reaction. 

That molecular activation, whether kinetic or 
radiation al, takes place iri terms of quanta seems 
extremely probable in view of our modem know- 
ledge of atomic and molecular structure, and if wo 
follow G. N. Lewis 6 in regarding activation as the 
displacement of the bonding electrons of the molecule 
to higher quantum orbits, it follows as a mathematical 
necessity. Thus it follows that there there must be 
some undiscovered process by which the external 
energy of vibration or collision is transferred in 
terms of quanta to tlio interior of the molecule, a 
process which occupies an appreciable period of 
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tun© already referred to above as equal to or greater 
than the period of relaxation/' With activation 
by radiation the process is presumably instantaneous. 

In view of this reasoning it is of interest that 
experimental evidence is now available to show that 
activation is a quantum phenomenon. In our 
study of the various reactions which sulphur under- 
goes with hydrogen and with oxygen, ‘Hr. Kideal 
and I have shown that in all cases the critical 
increments of activation of the reactions are 
the simple multiple of a constant quantity which 
may be regarded as the critical energy required to 
displace one bonding electron of the sulphur molecule 
to the next higher quantum orbit. 

values of the critical increments found for 
the various reactions investigated are shown in the 
acct>mpanying table, which is taken from our paper 
On v t)ie Conditions of Reaction of Hydrogen with 
Sulphur, Part IV” (loc. cit). ' 

Critical 
Incre- 
ment Number 
at 300° of froo 
or heat sulphur 
of reaction bonds 
por pro - 

gm. mol. auced 
** c cals. 

1,400 
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There is evidence (discussed at the end of our 
paper on the reaction of sulphur with oxygen) to 
suggest that the sulphur in the A and B surface 
relations, at least, is activated by molecular collision 
alone, so that if it turns out that the wave 2745 A.U. 
is the photochemically active agent, os seems likely,- 
we shall have obtained evidence that the sulphur 
atom, whether activated by collision dr by radiation, 
always requires a critical increment of activation 
which is some multiple of a constant value, a multiple 
depending upon the number of bonding electrons 
which require elevating to their higher quantum 
orbits. 

For example the activation of the molecule S :: S 
involves the displacement of four bonding electrons, 
a process which may be identical with dissociation, 
while the activation of the molecule (I) involves the 
displacement of but two electrons, to give th# 
broken ring (II), 

.s 


s 


■s' 


S 


S 


Reaction 


S a ) gaseous 


«■ a +8 surface . . 
J(S t ~*-2S) gas dissoc 
Liq, S~*S 3 gas . . 
Latent heat at 31 0‘ 
gm. mol. S fl 
Allotropic 
liquid S. 

O a -f S surface A. 

O, f S surface B. 


Temp, 
coeff. 
2*19 
1 48 


per 
change of 


1-48 

1-48 

1-78 


25,7/50 

50.000 

28.000 

23,200 

25,750 

25,750 

37,450 


/uc 
x2 — n 

4 


Con- 
stant - 
— c/n 
cals. 
12,865 
12,875 
12,500 
14,000 

11,600 


S 


s 


S' 

I 


S : S 
H 


In addition we have just found that the reaction 
between hydrogen and sulphur vapour can bo effected 
photochemically by ultra-violet light, composed of 
the wave lengths given by the mercury vapour lamp. 

The critical increment 51,460 found for the gaseous 
reaction i( 2 H 2 -hS 2 ~ 2 H 2 S) corresponds to an activat- 
* J 11 # wave length of 2762 A.U., a wave length which 
may therefore reasonably be expected to occupy 
- the head of the absorption band of sulphur in the 
ultra violet. This point will shortly be tested 
experimentally. It may be mentioned that there 
is a fairly strong line in the mercury vapour spectrum 
at 2745 A.U., which will account for the photo- 
chemical activity of mercury vapour ultra-violet 
light, found for the above reaction. At the same 
time strong lines exist also at 2536 and 3127 A.U., 
bracketing this supposedly active line, and since 
the absorption band of a vapour usually has con- 
siderable breadth, these may also be absorbed by the 
Sulphur, without necessarily contributing to the 
photochemical reaction, which is probably extremely 
selective in character.* 


The former of these processes involves a multiple 
of 4, while the latter involves a multiple of 2. 

A further pieco of evidence seemingly in favour of 
the conception of kinetic activation occurring in 
quanta has recently been advanced by Olson and 
12*480 v $fcQ r ch,® who subjected a mixture of nitrogen and 
hydrogen to an electron stream. Reaction com- 
menced only when the activating electrons reached 
a certain minimum velocity, and thereafter as the 
velocity of the electron stream was increased the 
reaction rate increased by a series of jumps pro- 
ducing a step-like curve. The experimental facts 
seem to indicate that the nitrogen becomes activated 
by electron impact when this reaches a minimum 
value and that as the violence of the electron impact 
is increased, the intensity of the activation of the 
nitrogen molecule increases by a series of jumps 
corresponding to the absorption of an integral 
number of quanta for a given collision. 

Further experiments of this relatively simple 
nature should throw much light on the absorbing 
problem of chemical reactivity which appears to 
be becoming slowly bound up with the wider 
problems of quantum dynamics. 


* Since writing the above the attexi 
been drawn to the work of J. I. GraKtp 
spectrum of sulphur vapour in the ult* 
Soo,, 84A, 311). The absorption speCt 
wae obtained, and consists of a band i 
length 3415 A.U. to wave length 262 


f the author has 
the absorption 
)lot ( Proc . Roy. 
for S a vapour 
>tehing from wave 
A.U. showing fine 


" * , . snowing nnt 

structure ami having its head at 2665 A.U. in close agree 
ment with the predictions of the above work. 


1 Zcit. Physikal. Chem ., 1889, 4, 226; 1889, 28, 317. 

2 Papers by W. C. McC. Lewis, J. Chem . Soc., 1914-1922. 
Perrin, Abe. Chem. Soc. (ii), 1919, 177. General discussion 
by Faraday Society on tho Radiation Theory, 1922, 17 , 546. 
Earlier papers by Trantz, Z. Wist. Photochem., 1900, 4 , 16U 
and Krtigor, Z. Electrochem., 1911, 17 , 463. 

8 Sutton, Phil. Mag., 1914 (VI), 28, 798. Todd and Owen, 
^bid., 1919, 37, 225. Lindemann, Tram r. Farad . 1922, 

17, 546. , 

4 Lindemann, ibid. 

8 Norrish, J. Chem. Soc., 1923, 123 , 3006, 

8 G. N. Lewis, Valence, Chemical Monograph Series, p. 15“ 
7 Nornsh and Rideal, J. Chem. Soc., 1923 , 128 , 696, 108 , 
3201. ■ 

* J. Amcr. Chem. Soc. (XLV), 1923. 1606. 
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Mar. 2B» Society oir Chemical Industry, Glasgow Sec~T^ 
tion, Engineers’ and Shipbuilders’ Institute, 
39, ElnUmnk Crescent, at 7.10 p.m, “ The ; £ 
Influence on Chemistry of the, Reoent Know^y 
V ' iedgv CTained . pf Atomic Bt imoturV^y^ V' : A& 
Cranston, D.Sc. v . 

Mar. 31. Royal Sqpikxy of Arts^, John^ Street, Adelphiv 
W . C. 2 (Cobb Lecture), at 8 p.m v “ Certain , ' 

, y Fundamental Problems in Photography ” (Lee- .a 
tur^ II.), by Dr. T. Slater Prioe, 

Mar. 31. Society of -CnfiMrcAn Industry, London Sect ion, 
with Institute of Chemistry , Tendon and South* i 
'Eastern Counties Section .— Jo int Meeting in’ 
the Hall of . the Institution of Mechanical-. 
Engineers, Storey’s Gate, 8 \V. 3, at 8 p.m., 
when the following cinematograph films relating 
to chemical industries will be shown, by the;.- 
kind permission of Mr, W. J. XJ. Woolcock, 
O.B.E, :--(l) “Coal, and it? Products”; (2>- 
“ Heavy Chemicals.” 
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ANNUAL GENERAL MEETING, 1924 

•M'..’ \ ^ • -. July 9—12 ' 

PATRON i H.M. THE KING 

Preliminary information regarding thin meeting* 
was given on p. 309 oi Chemistry and Industry for! 
March 21. 

A programme will be issued shortly. : 

Members are asked meantime to note that the 
railway companies in Great Britain (except the 
Metropolitan and London Electric Railway Com- 
panies) have agreed to issue tickets at the ordinary 
single fare and one-third for the double journey to 
passengers travelling to attend the meeting. The 
tickets ■frill be available from July 8 to 14. 

OFFICIAL NOTICE 

ANNUAL reports of the progress of applied 

CHEMISTRY 


Apr. 1. Hull Chemical and Engineering Society, Hull 
Photographic Society’s Rooms, Grey Street, 
Park Street, Hull, at 7.45 p.m. “ The Con- 
stitution of Goal,” by A. R. Wurnes. 

Apr. 1. Manchester Literary and Philosophical 
, Society, 36, George Street, Manchester, at 5.30 
p.m. “Physical Research in the Cotton In- 
dustry,” by Dr. A. E. Oxley, M.A. 

Apr. 2. Society of Public Analysts, Chemical Society’s 
ItooniB, Burlington House, Piccadilly, W. 1, at 
8 p.m. (1) “ The Routine, Examination of 
Dairy Products, with Special Reference to the 
Mojonnier Tester,” by L. H. Lampitt, 35. B. 
Hughes, and M. Bogod. (2) A Report on the. 
World’s Dairy Congress held at Washington, 
D.C., U.S.A., by J. Golding, D.S.O. (3). 
“ Experiments on the Absorption of Copper 
following the Consumption of Vegetables con- 
taining Copper Sulphate,” By J. C. Drummond, 
Miss M. G. Palmer, and Miss D. E. Wright. 
(4) “ Determination of Sugar in Urine by means 
of Fehling’s Solution with Methylene Blue as 
Internal Indicator,” by J. H. Lane and L. 
Eynon. (5) M Attempt to extend Mitchell’s 
Colorimetric Method to the Catechol Tannins,” 
by Miss P. H. Price. Informal dinner has been 
arranged at St, James’s Restaurant, 178, Picca- 
dilly, W, l/at 0.30 p.m. 

Apr. 2. Institution of Civil Engineers, Great George 
Street, S.W. 1, at 6 p.m. “The Manufacture 
of Solid-Drawn Steel Tubes,” by Enginoer- 
Captaip J. A. Richards, R.N. 

Apr. 3. The Chemical Society, Burlington House, Picca- 
dilly,. AV. 1, 8 p.m. “ The Tautomerism of the 
Dyads.” .Part II. “Acetylene and its Halo- 
gen Derivatives,” by E. H. Ingold (Usberwood). 

“ The Potassium Salts of Phenolphthalein,” by 
H. Bassett and p. J. T. Bagnali. “ A Phase- 
rule Study of the Cupro-, Argento-, Auro-, and 
Thallo-Cyanides of Potassium,” by H. Bassett 
and A. S. Corbet. “ The Hydrolysis of Potas- 
sium Ferricyanidos and Potassium Cobalti- 
cyanide by Sulphuric Acid,” by H. Bassett and 
A. .8. Corbet...,,, 1 ■ '?■ 


The eighth volume of these Imports is now ready 
and copies are in course of being despatched to 
purchasers. 

Full particulars regarding the above and preceding 
volumes will be found on p. xiii of the Advertisement 
Section of this issue. 

UST OF MEMBERS ELECTED, 

March 14, 1924 

(continued) 

Nagai, Professor Yuzaburo, Dept, of Applied Chemistry,' 
Faculty of Engineering, Tokyo Imperial University, 
Tokyo, Japan, Professor of Applied Chemistry. 
Pozzi-Escot, Professor Matius E., c/o Sociedad Quimico 
Industrial “ Lima,” Lima, Peru. 

Itatz, Roswell D., c/o Dominion Tiro Factory, Kitchener, 
Out., Canada. Technical Superintendent. 

Savage, Joseph, 111, Greenway Rond, Runcorn. Chemist 
and Works Manager. 

Smellie, Peter, 13, Dean Park Crescent, Edinburgh. 
Chemist. 

Smith, Thomas A., c/o J. E. Pearse and Co., 88 to 94, 
Overstotie Road, Northampton. Technical Chemist." 
Somerville, Percy G., The National Benzole Association,; 
Wellington House, Buckingham Gate, London, SAW; 
Secretary. . & 

Taylor, Thomas, 2a, Hartington Road, Buxton, Derby-' 
shire. Director of Chemical and Colour Works. 
Weiss, Morris L., 441, Riverside Avo., Newark, N.J,. 1 
U.S.A. Research Chemist. 

Wait, F. G., Mines Branch, Dept, of Mines, Sussex 
Street, Ottawa, Canada. Chemist. 

Wilkie, Arthur L., 2, Osborne Street, Sherwood, Netting:. ; 
ham. Analytical Chemist. 

DEATHS 

Bents, Ernest (elected 1890), of Westwoodside, Wilhraham, 
Rond, Manchester, S.W. Technical Chemist. On 
February 20, 1924. 

Chambers, Edgar V. (elected 1920), of The Manso, Light- 
cliffe, Torks, Chemical Engineer. In July, 1923, 
Mansfield, John F, (elected 1915), of Riverview, Devon- 
port Avenue, Resale, Yorks, Chemical Manufacturer. 
On February 15, 1923. _ 
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BIRMINGHAM AND MIDLAND SECTION 

The annual general meeting was held at the 
Birmingham University on March 18, Dr. E. B. 
Maxted presiding. 

Mr. George King (hon. secretary) announced that 
the following officers had been elected for the ensuing 
year : — Chairman, Prof. G. I 1 . Morgan, D.Se., F.R.S. ; 
vice-chairmen, Mr. F. R. O’Shaughnessy and Dr. 
D. F. Twins ; hon. secretary and treasurer; Mr. G. 
King ; Committee, G. H. Blenkarn, 8. A. Brazier, 
W. A. 8. Caider, W. T. Collis, W. C. Davis, A. E. 
Johnson, A. W. Knapp, Dr. A. Parker, Dr. E. B. 
Maxted, C. Watson, Dr. W. Wardlaw, 0. E. Wood, 
Dr. T. J. Murray, J. 0. Mann and L. M. Jones. 
The meeting approved the election of about a dozen 
associate members. 

The following papers were then road : — (1) “ The 
Fermentation of Cacao ” by A. W. Knapp, B.8c., 
and (2) “ The Relation of the Theobromine Content 
of Cacao to its Fermentation ” by A. W. Knapp 
and R. V. Wadsworth. 

Mr. Knapp pointed out that there was no com- 
plete account of what precisely happened in the 
fermentation of cacao. Many planters could pro- 
duce the kind of bean that cocoa manufacturers 
required, but the former had neither equipment nor 
the scientific training necessary to carry out success- 
ful experiments. Manufacturers definitely preferred 
fermented cocoa to unferincnted cocoa. An attempt 
to find out when the theobromine first went into the 
shell of the bean showed that it began within 
24 hours, but there was a sudden increase between 
48 and 00 hours. Washing the beans did not appear 
to affect appreciably the theobromine content of 
shell or nib, a conclusion which, in respect of cacao 
shell, was contrary to the expectation expressed 
by one of the authors in a previous paper. They 
were satisfied from an examination of the cacao 
beans of commerce that theobromine passed into 
the shell during fermentation. Theobromine, free 
and combined, existed only in the cotyledons of the 
fresh cacao bean. The skin of the fresh bean was 
practically free from theobromine. As fermenta- 
tion proceeded the temperature was high enough to 
kill the bean, and at once the liquid which per- 
meated the bean contained theobromine. Thus theo- 
bromine passed into the shell, so that it was usual 
in a well-fermented bean of the “ forastero ” type 
to find from 0-8 to 2*98 per cent, of theobromine in 
the dry shell, practically all of which had come from 
the cotyledons. Hence the longer the fermentation, 
the less theobromine would be found in “ nibs.” 

Dr. Maxted asked for information on the influence 



perature, neither was he aware of an artificial produ< 
comparable with the real article. The importance < 
aeration in the fermentation process could not l 
over-rated. He knew of nothing that contradicte 
the theory that theobromine might exist as a tannat* 

YORKSHIRE SECTION 

On March 17 there was a good attendance t 
to hear the president of the Society, Dr. E. f . 
Armstrong, F.R.S. , deliver an address on “ Some 
Problems in the Chemistry of Fats and Oils ” ; 
Dr. L, L. Lloyd in the chair. 

The feature of the address which marked it 
throughout was the skilful manner in which the 
facts and the most recent theories were knit together 
to make a connected whole. The great difficulties 
in manipulation were touched upon, and the speaker 
explained why the chemistry of fats and oils was in 
such a backward condition, notwithstanding their 
very great importance in industry. The address 
does not admit of condensation, but its scope will 
be gathered from the subjects treated, viz., the 
nature of the fatty acids, unsaturated and saturated, 
and their glycerides, the structure of the fats, the 
Hardy- Langmuir theory of the oil film, crystalline 
structure with Bragg's results, and the hydrogenation 
of fats. Certain biological questions were also 
treated. 

The president suggested that some University 
should be equipped with the necessary accommoda- 
tion and funds to carry out the laborious research 
needed to elucidate the many problems still awaiting 
solution. 

BRISTOL SECTION 

On March 0 the annual general meeting was held, 
and the following officers were elected for the coming 
session : — Chairman, M. W. Jones, Esq. ; Vice- 
Chairman, Prof. F. Francis ; Hon. Secretary, Arthur 
Marsden ; Hon. Treasurer, M. W. Jones ; Auditors, 
Dr. Bywaters and F. J. Popham ; Committee, 
Drs. Butler and Rixon, Messrs. Gray, R. Robertson, 
R. P. Littler, E. Lewis, 0. J. Waterfall, D. T. H. 
Beaton, 0. M. Watkins, E. J. HoJmyard. A hearty 
vote of thanks to the University, for the excellent 
facilities granted during the session, was carried 
with acclamation. 

At the ordinary meeting which followed, a paper 
on “ Fuel Economy Questions ” was read by Mr. H. 
Womersley, who discussed the properties of the 
chief fuels and their use for raising steam, special 
attention being paid to the rates of combustion of 
coal from different areas. Thus, with similar con- 
ditions, northern coals were open and quick burning, 
whereas Forest of Dean coal was medium and 
Somerset coal slow- burning. Detailed accounts were 
given of the modern application of high-pressure, 
superheated, and exhaust steam, and it was suggested 
that in the near future factories using low-pressure 
steam would use exhaust steam from power stations. 
In conclusion the insulation of high-pressure mains, 
recording instruments for boiler plants, pulverised 
fuel and other points were considered, the paper 
leading to an excellent discussion. 
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,, An , ordinary meeting was held on Thursdsv 
March 20, when the President, Prof. W P Wynne’ 
read a conciliatory address which the Council 

] Xi V *ZTV a th ? Ph y«ioa! Society on the occS 
of the celebration of its fiftieth anniversary. Further 
announcements were to the effect that the Famday 
Lecture would be delivered by Prof. R. A. Millikan 

:T;t ne - 12 ,r^ ofduno 2<i - «d that the siS 

\ Chemical Industry had kindly arranged for copies 
of tho Report on the Progress of Applied Chemistry 
to bo available for Fellows of the Chemical Society 
at the reduced price of 10s. y 

The first paper was read on behalf of the author 
by one of the Secretaries 

7/ Creon <Mt ^ lh ‘° nyl ehloride on alizarin. By Albert 

A contradiction of a statement previously^ made 
(December « 1923), that the action of thZyl ' 
chloride on alizarin gives an isomeric form of the 
lal ter substance. The product is mainly 2-acctyl- 
alizarin, together with a small amount of, unchanged 
alizarin, .and arises from the interaction of an un- 
stable intermediate compound and the acetic acid 
usod m recrystallisation. Q 

l> r - I . C. Austin then read the following paper • 

/tofofory dispersion, of derivatives of tartaric acid. 

' , ,f Methylene derivatives. By P. C Austin 
and V. A. Carpenter. 7 Austm 

Ily the action of formaldehyde on tartaric acid 
two compounds can be obtained, one of which is 
strongly doxtro-, tho other l:evo- rotatory. These 
were prepared and examined in order to obtain 
urther evidence on tho nature of tho dynamic 
isom.uid.es which are present in aqueous solutions 
V ^artario acid of all concentrations (Lowry and 
\T ti m i mnS ' Roy ~ Soc -’ A - ]!) 22, 222, ‘249) 

of Ihc method ^ 0 ! T^’ P r ?P ared by a modification 
ot the method of Lobry do Bruyn and van Ekonstein 

(lire. trav. chim. J902, 21, 313) was found to posset 

a = c rotation (a J 0 - 81o . 3 for a0 , ut f 0M f 

Mtflerent concentrations. Its rotatory dispersion is 
simple, i.r. , it is expressed by one term of Prude’s 
cquatwn Dimethylene tartrate on tho other hand 
s strongly dextrorotatory but its rotatory dispersion 

or1h P Til ' Alternative f ormul® are suggested 
the latter compound. It is claimed that the 

is’llueT charact :,T t of the dispersion of tartaric acid 
duo to an oscillation of the molecule between two 
‘■on figurations, since this oscillation is prevented by 

lives 8 of sb^T *V G hydroxylic groups, when deriva^ 

,, y 8ull plo dispersion result. 

T ; M - ^ ,w / y said that the evidence which 

,V^r ^ rt, r rOU f h ii. fonVa o d . enablcd ono t0 obtain a 
lion | ,S i ° f th< l P ossd),e isomerism, the explana- 
| . ,)( _J n g chemical m character. 

ill., tn it.,' ?! ckard doprecated tho practice of referr- 
i : ?d ,, . .® XJsteno ° of dynamic isomerides of tartaric 
If Tu™ ? 8 P roven when there was 
:i s(a(p m pnf CX( T Pt t r °t a ry dispersion for such 
i“ 'hiilmM' 5* collabora tion with Dr. Kenyon, 
of ,nt^,! L ned . mftny P ases in which measurements 
y dispersion, might be considered to point 
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to the- existence of dynamic isomerism, but he had 
unable to find any support for this view 
Further, Mr. Hunter had recently shown that rotarv 
dispersion could not, in the present state of knowledjnf 
be considered to possess any chemical sicmifi.M>nn<! 
whatever, and that in all probability simplest atorv 
dispersion did not exist. Finallv/he 
how X-ray measurements of crystal structure could 
be considered m relation to rotatory dispersion 
m^urements made with a substance l solKT 

J k/WXi)' C 1 C i ,n a , y ® ald tllftt tho expression 
Z'u z 2 ,+ M X ~V) when 1 writ ten 

Pi/( U 1 . v ) + Pi/iv^—v*) was similar in form to an 

th^rT/ 1 Cml - ,,0y T t tidal calculations ; it is 
thus not empirical, but has a definite physical 
meaning, He objected, therefore, to the iwe' of a 
variation such as |>j = k, /(A»— A 2 »)_ * m\ “ 

t J,' ^ ' Hunter asked how the dispersion cauations 

Wp th0 , m f ,y i ene derivatives ° l tartar™ affiZ 
been calculated ; it appeared that only two of the 
observations had been used for this purpose He 

tarPirt* that | the cvldenco for the existence of boro- 
tartaric acid in aqueous solutions of boric and 
tartaric acids ought to be supplemented, and out 
lined a method dependent on change of p n of mixtures 
of the acids whereby this might be aJcompRsh.d 

folbwijg paper’ Wy WftS inWtod to read 

Th paT\v di lf rsive . V 0 f :r of organic compounds. 

V ' • ■ moieculllr weight of ethyl tartrate 
and tte origin of anomalous rotatory dispersion in 

md j O ’ Cuttor’^ derWatives - By T - M - Wry 

(o) The cryoscopic constant of carefully-purified 
formamide, melting at 2-2° is 6-16° ner uram mni . 
of urea in 1000 grams of solvent ^ grammoL 

nJfi 1 1 >,lnfl0d <“ gfaoml ”) ethyl tartrate is uni- 
molecular m this solvent up to a concentration of 

ieinTs-lS 0 '* Z7 ValUe ° f the cryosco P !c co ™tant 

being 5 18 . Iho dispersion curves for ethyl tartrate 
char!ictcr° VCnt ar °’ ho " ever - Wrongly complex in 

(c) The molecular weight of ethyl tartrate in 

t0 ? ea ? y double its normal value 
at a concentration of about 20 per cent. In this 
range of concentration the rotatory power of ethd 

xxzsr ap - abo “ 10 £«*• && 

(d) In ethylene bromide, the polymerisation of . 
eth yl tartrate is more rapid than in benzene, but is 

r-?T ed l> y a progressive diminution of the 
iaivorotatory power of the ester. 

(e) Ethyl tartrate gives even higher dextrorotatinns 
m naphthafcne at 70° than in formamide al S- 
but x t is more strongly polymerised (50 per oent’ 
at 9 per cent, concentration), in this solvent at 80° 

h m Tb^ ene n the Same Wperature (Patterson) ’ 

• J ^ b ose results are incompatible with Astburv’s 
view that the dextrorotatory component of tartario 
acid is a single moleeulo, whilst the lsevorotatorv 
component is a polymeride in which tho structme 
of the crystal is m part maintained. 

Prof. Lowry added that he was unable to see anv 
valid objection to the use, from the point of view 
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of rotatory power, of an equation “with one positive 
and one negative term. 

The discussion was resumed by Dr. W. T. Astbury, 

• who said that Prof. Lowry’s remarks were directed 
against a misconception of his theory, and included . 
the unwarranted assumption that the speakers 
views regarding tartaric acid were applicable also 
to its esters. His own suggestion was that, grantee! 
that the dispersion is represented by the two-term 
Drude equation arrived at by Prof. Lowry, the 
■. cl-term is to be associated with the carbon nucleus 
^ (irregular tetrahedron) of the molecule, and the 


oxygen was then introduced, and the^'teiSipSfetip^i 
was measured as before. A third admission '.'otS 
oxygen was sometimes carried out in a similar 
manner^ . „ ^ ; ; ; i- , 

The following are typical results obtained with 
4-5 gm. of charcoal : — at 18°, 1*299 o.c. gave 52 Cat j 
at 199°, 1-331 o.c. gaye 115 Cal, ; at 283% 1-295 o.c. 
gave 154 Cal. ; and at 450% Q-593 o.c. gave 224 Cal. :' 
per gm. mol. oxygen adsorbed. The heat of adsorp-% 
tion decreases as successive quantities of oxygen are 
adsorbed on the charcoal. ■ ■ ! 

It is deduced that the heat of formation of stable" 


T-term with the remainder which is subject to the groups of carbon and oxygen atoms on the surface 
action of various chemical and physical disturbances, increases with rise in the temperature of adsorption. 
As an example of physical disturbance ho cited This is in agreement with the experiments of>Khead 
the force which is brought into play during super- and Wheeler on the thermal dissociation of the ; 
saturation and crystallisation. The crystal-structure, adsorption complex. : %; 

the stable system towards which concentration and ^ £ " 

supersaturation are tending, suggests that finally Prof. J. h. lhorpe discussed: 
the /-rotatory parts of adjacent molecules link up Ring-chain taut&merisin. Part X. Inhibited tauto- 
and evolve a /-rotatory system which completely merism. By F. Dickens, L. Horton and J. F. 
overpowers the dextro-nueleus. These arguments Thoipe. 

could not, however, bo transferred bodily to the case Whes the sodium salts of the acids (I), in which' 
of another substance such as the ester. The speaker’s the tetrahedral angle i is altered by making R, R. 
suggestions were simply an attempt to find a basis represent cyclohexane, ‘ 

for the two terms, assuming these to be correct, in 

, the case of the acid; no sound general theory of Rx /CH(CN)CO a H R \ y,OH(CN)*CO 

anomalous rotatory dispersion exists. He was yC<* yC<% I 

unable to ascribe any meaning to “ simple ”, and R/ X CN Rj ^C(:NH) 0 

** complex dispersion ; the former indicated only t Tf 

. that the dispersion appears “ simple ,5 within the 
range examined and within the limits of experi- dimethyl, and cyc/oheptane, respectively, are treated 
mental error. Finally, he regarded Dr. Austin’s with mineral -acids, neither of the compounds (I) or 
arguments, intended to correlate borotartaric and (II) can bo isolated, the only substances present 
methylenetartaric acids, as fallacious, since they were being the acid amides (III) and the imides (IV) 

.based on the assumption that the methylene- and 

. boro-groups are equivalent in their action on light; ^ \ >CH(CN)C0 2 H 1L yCH(ON)*CO 

the point could be illustrated^ by reference to the I 

isomorphous d - and /- rotalxory potassium and Ri CO*NH a Ri ^CO NH 


-'ammonium sodium tartrates. ' III IV* 

In reply, Dr. Austin remal-ked that Dr. Astbury 

had himself suggested an alternative solution of the The amounts of (III) and (IV) respectively are : 
problem of anomalous rotatory dispersion as a Cyclohexane, 100%, - nil. Dimethyl, 70%, 30%. 
corollary to his work on the X-ray examination of Cjyc/oheptane, nil, 100%. 

, crystals. Dynamic isomerism still" offered a better The entrance of the mobile hydrogen atoms to 
explanation, since in the compounds described the form the free carboxylic acids (I) leads at once, in 
4-carbon chain persisted, although with k»vo- all cases , to the formation of the oximino-compounds 
rotation. (II), but tautomerism between these substances is 


Mr. W. E. Garner described experiments on : — 

The heat of adsorption of oxygen by charcoal. By E. 

A. Blench and W. E. Garner, 

The heat of adsorption of oxygen on a purified wood 
charcoal has been determined over a range of tem- 
peratures from 18° to 450°, andifor varying, degrees 
of saturation of the charcoal The charcoal; 
suspended in a pi at inu m^i jB Bp^feon t ain cr , was 
heated at 900° for two hTHH^|9E high vacuum, 
cooled to the experimental ^Hme^ature, a small 
quantity of oxygen was kitrocmted into the space 
above the charcoal, and the rE^un temperature was 
measured with a thermocouple. The gaseous pro- 
ducts, carbon monoxide and ioxide, were removed 
&nd analysed ; the gas pressure above the charcoal 
was reduced . to. 10~ 3 mm., a further small volume of 


inhibited since, on or shortly after their formation, 
the oximino-compounds undergo changes in two 
directions : — 

(i) tf the deflection of the tetrahedral angle is 
sufficiently great, as in the cycZohexane series, tin 
amido-form (V) is quickly attained. 

R x y C(ON)-CO * R x ,C(CN) COnH 

>c< I ><Y 

R/ N C— O R/ ^C:NH 

■ NH 2 

V VI 

(ii) If the deflection is not great enough, tlx* 
imide (IV) is obtained, as in the cyc/oheptane series. 

The amino-eompounds (V) are, however, unstable ■, 
and tend to pass into the isomerid&s (VIL in whi< 



form 

(HI): 


liydroli^eS to the kind amides v SOCIETE~ DE 

_j.-_x *i_ jl. j:^.ii...i : -' 


, are^readUy hyd 
he mixed products in the dimethyl series 


CHIMIE 1NDUST RlELLE 

The Economic Group mot on February 27, vfcd 


toectidiw 0r0 ' < ^ Ue ^ °^ Rng< ^ ^ >r ° Cee< ^ n ^ i** ; tbs' chidna«i!wS?p oi'SoMleur* 1 (1 DrouJete/'di! 

dir^uons. i .,. v; ..:^:>,^ V ■ . : fh- _ '-V---ibi the Industrial Property Section of the Mirdst^g 

The experiments supply further proof that the of Qo mme rce, to hear a paper on “ The General 
cyctoheptane ring is not mupkna*. v ; Technique of Aotion ” by Monsieur Otlet, director':’ 

The -President congratulated Prof , Thorpe on the^of the International Institute of Bibliography bt] 
completeness of the investigations carried out in Bruxelles. Monsieur Otlet said that three ordeifcj 
his laboratories. ••■V, - r"' , ;of ideas or movements had developed under different^ 

names and had been elaborated into independent 
bodies of doctrine : the doctrine of administration, 
the doctrine of works organisation, and the doctrine 
of (t documentation.” Many facts are common * to 
all three, such as human co-operation in the works, 
_ publio services, and scientific institutions, the great; 

Prof, G. T. Morgan, F.R.S,, welcomed Br. F. W . * ^ re p] ace routine and empiricism. There Was 

Aston, F.R.S., and recalled the lecturers former rcaaon t 0 ask in what measure these three doctrines^ 

association with the^ Society. Br. Aston delivered a i n particular “Taylorism” and the conceptions* 

lecture entitled ^ Atomic Wmghts and Isotopes, elaborated by the International Institute of Biblio- 
and commenced, by showing hw the existence of graphv and Documentation, are of mutual assistance, 
isotopes modified Balton s postulate that atoms of g uc b an investigation leads to the question, is it 
the same element are similar to one another and possible to outline and elaborate a general technique 
equal in weight. The two methods by which the Q f ac ^ on [ n w }jich should be synthesised the data 
postulate can be tested experimentally are either an( j principles G f the three doctrines, thus forming 
by comparing the weights of individual atoms or three parts of one whole. 

Monsieur Jean Gerard followed with a paper on 
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by demonstrating that chemically identical samples 
of an element can have different atomic weights. 
The lecturer dealt with the method of analysis by 
means of positive rays, describing the apparatus and 
method of Sir J. J. Thomson and leading up to 
bin own work on the measurement of the mass 
spectrographs of the elements. Various elements 
were discussed and the mass 
isotopes indicated. The work on the attempted 
^enaration of the isotopes of neon by distillation 


and the partial separation effected by diffusion 
experiments were discussed. Beviations from the 
whole number rule among the elements were then 
eonsidered. Hydrogen is the oldest known exception 
and it has recently been shown that tin is another 
exception. Tin tetramethyl was used for this work, 
and it was shown that while the masses of the lines 
of tin were integral with regard to each other, yet 
when compared with the two strong xenon lines 
they gave values less than whole numbers by 2 — 3 parts 
in i<)00. It is suggested that these divergencies are 

.1 . r c ^ 


“ The Organisation of a National Office of Chemical 
Documentation,” in which he attempted to show : 
that in chemistry the question of documentation was 
of enormous .importance. Amongst the sources of ; 
documentation were printed material, unpublished 
Various e * err J!? n ^ s reports, information on industrial and commercial 
-numbers ot their establishments, and the lecturer suggested the; 

establishment of a complete office of chemical 
documentation comprising seven departments.' Pure 
chemistry ; apparatus, etc., for laboratory and 
plant ; fuels ; - metallurgical and mineral industries ; 
organic industries ; agriculture and agricultural 
industries, and economic organisation, comprising 
sources, markets and legislation. Such a bureau; 
should possess a bibliographic card index, a collection ! 
of documents, a collection of chemical standards of 
raw materials and manufactures, a collection of 
samples, a list of research institutions, a list of* 
manufacturers of products and plant, and a collection': 
of commercial information and catalogues. The 


due to the method of ^packing of the nucleus. ^ lne documentation would be made up of cards referring 

~ ^ general, special and occasional literature.: 

Such an office, useful in every way, could only reach 
complete utility in a “Chemistry House ” in which 1 ; 
were concentrated all the material and moral forces 
of associations of chemists and chemistry, thus 
corresponding to a programme under consideration ; 
by the Soci6t6 de Ohimie Industrielie. 


lecturer concluded with a discussion of the spectra 
of isotows and gave an account of the work of 
Bronsted and Hevesy on the partial separation of 
the isotopes of mercury by distillation in high vacua. 

At the meeting held on March 17, Mr. K. L. 

Wormell, B.Sc., read a paper entitled “ Ionisation 
in Non- aqueous Solvents.” The lecturer showed 
i hat all liquids were capable of conducting an electric 
current when suitable substances were in solution. 

Types of conductance curves were discussed especially 
tor solvents of low dielectric constants, e.g., sulphur 

dioxide, methylamine and, bromine. The relation . * : . • , i 

between solvent power and dielectric constant was March 12, was the centenary of the birth* m 
briefly indicated. The connexion between unsatura- Kbnigsberg, of Gustav Robert Kirchhoff , the pioneer/ 
tion and ionisation, and finally the conception of the investigator, with Bunsep, of . spectrum, analysis, 
solvation of ioilS, wcre'.descrih^d' '.Iff some detail. * j; Kirchhoff died in 
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CORRESPONDENCE 

A GERMAN SCIENTIST'S OPINION 

Sir, — In your Editorial of February 29, you profess 
yourself ignorant as to whether the majority of 
German scientists ; still approve the actions of the 
German Government before and during the World 
War. 

Although I do not count among the leading German 
scientists I am enabled by a long and laborious life 
in the service of chemistry, which has brought me 
into contact with very many colleagues both at home 
and abroad, to inform you what is the current opinion 
amongst people of mv circle concerning your way of 
thinking. 

Before I go into details I should like to put the 
following question to you. What would you reply 
if a German, before entering into an exchange of 
scientific ideas with you, demanded of you publicly 
to condemn the attitude of the British Government 
during the Boer War or before the World War, an 
attitude which thwarted William II. in his striving 
after peace ? I believe the reply would be that the 
matter need not be further discussed. We Germans, 
however, are well known to be always objective, and, 
as I cannot free myself from this national failing, 
I will therefore discuss your contention more closely. 

You say that between the French and Germans 
there are deep misunderstandings and opine that 
the guilt of those differences falls on the Germans 
as they have invaded France twice within the last 
sixty years. Apart from anything else, the choice 
of the last sixty years has been made much to the 
detriment of Germany. If you will kindly contem- 
plate a somewhat longer interval of time, entirely 
different grounds for these differences would come to 
the surface, grounds which are entirely to the dis- 
credit of the French. As regards the German 
invasions of France, ipe first took place as the reply 
to an insolent insA to our venerable monarch* 
who was to be clialAiged in order that his expected 
defeat would strengthen the tottering French throne. 
The enemy is recognised to have been treated most 
humanely in that campaign and, unfortunately, 
was allowed to escape with very mild peace conditions. 
The second invasion was rendered necessary because 
Germany had already palpable proofs of the fact 
that a number of jealous neighbours had banded 
together to carry out a stroke against her, by which 
she would be economically and politically weakened 
sufficiently to be unable to have a further voice 
as a serious competitor in the counsels of the world. 
That Germany first of all finished off the weakest 
of the accomplices in order to free the road to the 
most vindictive and dangerous adversary is, to my 
knowledge, a generally agolied process when a harm- 
less passer-by is attacfcijjpjy robbers. Possibly the 
damaging of the foe ^IlSSnt farther than wisdom 
counselled, but the daS&hge w r as well-merited and 
the authors must ‘ Jap , allowed extenuating circum- 
stances as the purpbae of the enemy plot was the 
economic £uin of Ajerjmany. These facts are, of 
course, represented by your Government and Press 
in a light Jbd it is a case of opinion versus 

opimon/^'Which qiPthe two is the right one will 


be ascertained by impartial historic research, ti 
the realms of science, however, it is not at all necessary 
to await this verdict, for a Peace Treaty has already 
been concluded between the belligerents. It ii 
not a German custom to require of one of the com 
batants, after a treaty has been signed, that h( 
should explicitly condemn his attitude before anc 
during the struggle ; nor is this generally the case ir 
England. This demand can only bp made of Ger 
mans. Why ? Is the Peaoe Treaty not taken seriously 
in England either ? It certainly is not taken seriously 
by the most dishonourable of our enemies, as be aots 
on the presumption that it is binding on Germany 
only. It is true that he signed it voluntarily but with 
the unmistakable intention of breaking it as soon as 
ho felt strong enough. When this was the case, he 
broke the Treaty, invaded Germany, drove thousands 
of her inhabitants from their homes* imprisoned 
them and to this day carries out through his 
myrmidons the most revolting outrages against the 
property and liberty of the population of the occupied 
territories. No foreigner, able to judge objectively, 
who calls those facts to mind, will have the courage 
to. demand of a German that he should disapprove 
of the actions of the German Government in the 
year 1914 in order to enjoy the privilege of being 
tolerated in an international assembly ot scientists. 
Justice demands that, in the realms of science, 
politics should henceforth be mute ! If the Gennan 
scientists can conquer their feelings to the extent 
of forgetting the past and also the crying injustice 
which is stul being meted out daily to their com- 
patriots, it is a proof of Belf-abnegation which must 
suffice the scientists of all foreign nations as a basis 
of negotiations. We will then say to you, welcome ! 

I cannot ho|>e that you will adopt this way of 
thinking. It is, however, the idea animating the 
vast majority of German scientists who hope therefore 
that no obscure German man of science may be 
found ready to accede to your wishes. Such 
admission as you require would surely be used to the 
detriment of the German nation, which would have 
to pay in the last resort for such a dishonourable 
and shameless attitude. — I am, Sir, etc., 

Dr. P. Fritzsche 

Leipzig 

March 10, 1924 

QUALIFICATION* OF CHEMISTS 

Sir, — I wish to give my support to the remarks 
of “An Unqualified Chemist * which appear in 
your current issue. 

I was the pupil of a public analyst (a Fellow of the 
Institute), and a fee of 200 guineas was paid when 
my articles were signed. The laboratory in which 
I served my time was a regular “ pupil shop.’ 
There were about half a dozen pupils altogether— 
the number varied — and although I cannot say that 
no time was devoted to teaching theory, the amount 
of time so spent did not exceed one hour per pupil 
per month ! There was very little encouragemeni 
given to attend evening classes or to obtain theoretical 
knowledge otherwise. The only qualification required 
of a prospective pupil, was the .possession <-» 
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200 gttineafc ; thore was no entrance examination 
Whatsoever, and no consideration of one’s previous 
educational record. At the end of the three years 
one had to find a job elsewhere — if possible. 

Personally, I , was lucky. About six months after 
the termination of my pupilship I obtained a job in 
a works, and now hold a responsible position. 

By attending evening Hasses I have improved my 
theoretical knowledge and have gained the Associate- 
ship of the Manchester College of Technology in 
General Chemical Technology. Nevertheless, X am 
denied admission to the Instituto. — I am, Sir, yours 
faithfully, 

“ Another Unqualified Chemist ” 

Sir, — I can assure “An Unqualified Chemist” 
that he is not alone in his amazement at the fearful 
and wonderful ways of the Institute of Chemistry. 
It is not only those who have no degrees who are 
victimised. I, personally, am a Master of Science, 
am just preparing to sit for the Doctor of Science 
(in Chemistpr) and have been chief chemist to a firm 
jpf witf ld*wide repute for seven and a half years. 
Presumably because I gained my degrees by spare- 
time sttidp without attending day classes in a 
university, the door is closed against me unless I 
pass their exam. This I will not do. On the other 
hand, I know men without degrees, but with friends 
in high places, who have been admitted without 
trouble. Their qualifications are no higher than 
mine. Can it be that kissing goes by favour ? 

There is so much dissatisfaction with the Institute 
that one feels it should put its house' in order before 
trying to dictate to the world who are and who 
are not chemists. “ Who made thee a ruler and a 
judge over us \ ” — Yours, etc., 

A Chemist 

ROTATORY DISPERSION 

Sir, — I followed with interest the discussion on 
rotatory dispersion at the last meeting of the 
< hemical Society, but was deterred from taking part 
in it by the closure of the discussion consequent 
<m the lateness of the hour. If therefore you find 
the. following remarks of sufficient interest I should 
be glad if you would publish them. 

Dr. Pickard was very insistent that no rigid proof 
H the hypothesis that tartaric acid and its esters 
contain dynamic isomerides with rotatory * powers 
of opposite sign and different dispersion had been 
brought forward. That must be admitted. Never- 
theless the hypothesis accounts satisfactorily for : — 

H) the fact that the rotatory dispersion of these 
substances is undoubtedly complex and gener- 
ally anomalous ; 

(/>) the manner in which the dispersion curves 
vary with change of temperature, concentra- 
tion and solvent ; 

b) the fact that derivatives of high negative and 
high positive rotary power and (as far as can 
he determined) simple dispersion can be 
obtained. \ 

It in granted that these facts form no rigid proof, 

1 1 I would willingly , abandon the hypothesis in 


favour? of another embracing a still larger class of 
facts. * Failing this, however, I see no reason for 
abandoning it until evidence can be found that it 
is incorrect. 

With reference to Dr. Astburys remarks I should 
like to protest against his contention that the 
rotatory dispersion of derivatives of tartaric acid 
has nothing to do with that of tartaric acid itself. 
No chemist would quarrel with Mr. Austin for 
seeking to increase our knowledge of tartaric acid 
by examining its derivatives, and no one who has 
studied rotatory dispersion can doubt that the 
ultimate cause of the complex dispersion of the 
esters and certain other derivatives of tartaric acid 
is the same as that of the acid itself.— I am, Sir, etc., 

E. E. Walker. 

REVIEWS 

Sir, — In the current issue of Chemistry and 
Industry there appears a review of a new book on 
clays and ceramic materials, which raises the question 
of reviews in general. I am not acquainted with 
this particular book, nor with its author, but think 
it unjust to the latter and unfair to your readers that 
a 700 page book should be dismissed with a few 
contemptuous lines. Those of us who have not 
ready access to an up-to-date scientific library are 
largely guided by your reviews in our purchase of 
new books, and we require information about the 
scope, arrangement and general treatment of the 
subject-matter, in addition to the reviewer’s con-, 
sidered verdict on the book as a whole. When the 
reviewer disagrees with the author, surely the reasons 
for such disagreement should be given. If the book 
in question is as/ bad as your reviewer thinks it is, 
why mention it at all ? If ho wants to save us from 
spending 55s. on it, he should tell us something about 
the book and give us some opportunity of judging 
for ourselves. Pontifical statements that a book is 
bad arc valueless. 

Another recent case which occurs to me, is the 
review in Chemistry and Industry (1923, 1013) of the 
now edition of Bloxam’s “ Chemistry.” Here the 
reviewer is so intent on proving that the book has 
not been thoroughly revised, that he states dog- 
matically : “ . . . ft is noteworthy that no mention 
is made of permutit as a water softener.” Had he 
taken the trouble to consult the index, he would have 
found this reference, both under “ Permutites ” and 
“ Water softening.” 

Such cases, fortunately, ale not frequent, but they 
do suggest that some reviewers should take their 
responsibilities more seriously. — I am, Sir, etc., 

N. K. Smith 

168, Trent Boulevard, Nottingham 


CONTINUOUS CAUSTICISING AND CRESYUC ACID 

Sir, — The attention of Mr. Walmsley and myself 
has been drawn to the possible ambiguity of a state- 
ment which appears in the abstract of our paper 
“Notes on Continuous Causticising and Cresylic 
Acid,” which appeared in Chemistry d? Industry 
of March 7. The statement was tfyat “ There was 
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n6 advantage in obtaining the maximum causticity 
— a causticity of between 85 per cent, and 90 per 
cent, being ideal for the treatment of tar acids.” 
That, of course, only applies to a continuous process 
where all factors aiding rapid settling of the precipi- 
tate produced have to be exploited and in which 
regenerated sodium carbonate is recausticised. — 
I am. Sir, etc., 

R. F. Stewart 

Glasgow 

March 19 ; 1924 

HYDROGEN PEROXIDE AS A BLEACHING AGENT 

Sir,— I have read Mr. Weber’s letter in the last 
number of the Journal. 1 did not see the report of 
the discussion before publication. I know, of 
oourse, that hydrogen peroxide is used for bleaching 
gelatin, I intended to emphasise certain difficulties 
connected with its use. The extract given by Mr. 
Weber from Bennett’s book indicates these also. 
They are : (1) Hydrogen peroxide is a poor bleaching 
^Vagent in acid solutions. (2) If used in alkaline 
solutions there is some danger of hydrolysis of the 
gelatin. (3) Gelatin acts as an anti-catalyst, and 
at the temperature at which gelatin liquors are 
bleached, much of the peroxide remains undecom- 
posed. (4) This residual peroxide, unless removed by 
means of a reducing agent, may cause a “bubbly ” 
appearance in the dried cakes, I have such a sample 
before me as I write. — I am, Sir, etc., 

S. R. Trotman 

1, Regent Street, Nottingham 


PERSONAL AND OTHER ITEMS 

Sir William M. Bayliss, F.R.S., Professor of 
Physiology in University College, London, has been 
elected by the Belgian Academy of Medicine a 
corresponding member. 

Prof. H, von Halban has resigned his post as 
Conservator of the Chemical Institute of the Univer- 
sity of Wurzburg. 

The Nichols Medal for 1924 was presented to Dr. 
C. A. Kraus, of Brown University, at the March 
meeting of the Now York section of the American 
Chemical Society. 

The Iron and Steel Institute has awarded the 
Bessemer gold medal for 1924 to Prof. A. Sauveur, 
professor of metallurgy and metallography at Harvard 
University. 

Helium in South Dakota. 

It is announced that drilling in S. Dakota has 
revealed the presence of a high-pressure natural 
gas well which has the largest content of helium yet 
recorded. 

Explosion at Oppau. V " 

o The Times reports the explosion of a gas generator 
at the Badische Anilin und Soda works at Oppau. 
ttCpnsiderablo damage is reported to have been caused 
and it is ^$ught that parts of the w orks will have 
to^lose d#wn fpr three months. 


Coal Output, 1923 ^ ...... ....... 

, The French production of com in 192$ increased 
by 6,600,000 metric tons, to 38,576,815 t., a gain of 
roughly 20 per cent., due largely to the mines in 
the Nofd and Pas de Calais districts] where recon- 
struction made great progness. In these districts 
alone the gain in production was nearly 5 J million 
t., or 354 per cent. Still better results are recorded 
for coke. Excluding coke ovens belonging to metal- 
lurgical works, the production of coke at the mines 
has increased from 1,030,755 1. in 1922 to 1,985,735 1. 
in 1923, a gain of nearly 95 per cent., this gain being 
largely due to the mines of the Nord. district; A 
similar increase is shown in the ptitput of briquettes, 
viz., 147*3 per cent, to 3,056,376 t. 

Imports in 1923 comprised 26, 26£(, 865 tv of coal 
and lignite (17,954,597 t. from Great Britain); com- 
pared with 22,384,126 t. in 1922 (12,098,927 t. 
from Great Britain) ; coke, 3,628,398 t. in 1923, 
(384,101 t. from Great Britain), against 5,140,183 t. 
in 1922 ; briquettes, 776,267 t. Exports were, coal 
and lignite, 2,364,172 t. ; coke, 496,398 t. and 
briquettes, 238,116 1. Supplies of coke are approach- 
ing those of 1913, and the new plant now under 
construction (cf. Chem. & Ind . 1923, p. 794), will 
bring about still further improvement. 

CANADA 

Water Power 

Since 1900 when the total installed horse power 
was some 150,000, water power development in 
Canada has been very rapid, and to-day the Dominion 
possesses nearly 3,000,000 operating h.p. and some 
21,000 miles of transmission and distributing system. 
The total value of water power production for present 
installation is estimated at over $83,000,000 per 
year. Out of the 3,000,000 operating h.p., no less 
than 900,000 h.p. is in the Province of Quobec, 
where there is an available total of 15,000,000 h.p. 

AUSTRALIA 

Radium mining 

The Radium and Rare Earths Treatment Co., 
Melbourne, is working some radium-bearing properties 
at Mt. Painter, in South Australia, where a shaft has 
been sunk and some exploratory work carried out. 
The chief radio-active minerals on the property are 
torbernite (hydrated phosphate of uranium and 
copper) and autimite (hydrated phosphate of uranium 
ana calcium). Another property is situated at Olarv , 
near Broken Hill. Mr. S. Daddow, of London, lias 
been appointed chemist to the company.— (Chem . 
Eng. and Min. Rev. y Dec. 5, 1923.) 

UNITED STATES 

Factory Explosion 

The daily Press reports that an explosion^ “ pre- 
sumably of TNT,” occurred on March 1 in the works 
of the Ammonite Co. at Nixon, near New Brunswick, 
causing many deaths and casualties. The Ammonite 
Co, was manufacturing a fertiliser from the materials 
contained in TNT shells after the TNT had been 
extracted at the arsenal, and it is Supposed that some 
TNT left by error in the sh^ 1 * +bA ft-rnlnsiou. 



. BRITISH INDIA ; 

Final Memorandum of the Groundnut Crop of 1923-24 

From information based on reports received from 
the three^provinoos of Madras, Burma and Bombay*;’: 
winch comprise 99 per cent, of the entire groundnut 
area of British India, the total yield is estimated at, 
l,07$QW in shelly as agdn^t,. 1,236,000 \ 

tons la§t year^ior a decreas^^ J3 per" cent. The 
total area under the crop is 2,731,000 acres, compared 
with 2>633,000 acres ih 1922-23.1 The conditions qf 
the; weather on the whole have been unfavourable. 
The quantities exported by sea to foreign countries 
during the nine months (April to December) 1922*23 
and 1923-24 have been 159,200 tons and 158,500 tons 
respectively;— (Ind. Tr. J. t Feb, 21, 1924!) 

; ..GENERAL * ' • •' 

Patents in Japan ,; ;V r 

A translation of all the Ordinances and Notifica- 
tions published in Japan since the earthquake and 
relating to rights in industrial property has now been 
received, and may be consulted in the Public Library 
of the Patent Office, 25, Southampton Buildings, 
Chancery Lane, London, W.O, 2. 

/Notes from Italy 

The Sugar Crop . — The production of beet sugar 
during the campaign 1923-24 in Italy by 39 factories 
was 3,114,500 quintals (from 28 million q. of beets 
grown on 93,000 hectares), compared with 2,610,073 q. * 
(23-9 mill. q. of beets grown on 85,000 hectares) in 
1922-23. Imports of sugar during 1923 totalled 
314,626 quintals. — (G. Chim. Ind. ed. App Jan,; 
1924.) 

will be held in Milan from April 12 to 17, when special 
attention will be paid to fertilisers, fuels and chemistry 
in the national defence. As the Sample Fair will 
tie held at the same time, an exhibit will be provided 
to show the scope and quality of chemical production 
in Italy. , . 

The Photographic Exhibition 

This year the Photographic Exhibition has been 
held in conjunction with the Ideal Home Exhibition, 
so that visitors were more numerous than ever, 
although some prominent makers were not repre- 
sented. Once again Messrs. Johnson, Matthey and 
Co., Ltd., delight the eye with their beautiful exhibit 
of crystals and silver nitrate, potassium chloro- 
l >la finite and gold chloride, and Messrs. Johnson and 
Hons show, hi addition to • various photographic 
chemicals, the various stages in the manufacture 
of the “ Scaled ” brand of hydroquinone and metol. 
Messrs . David >: Allan demonstrate a variety of 
appliances designed to aid the photographer, many 
being suitable for Use in laboratories where Occasional 
photographs have to be taken at short notice. Of 
great interest, as showing the quality of British 
products, was the exhibit by Messrs. Wellington and 
Ward of prints frpm negatives on “ Anti-Screen -”v 
1 >kites which were developed in Central Africa at 
j;ver The same 


. . ;,V 

attract all interested in ortho-chromatic photo 
graphy, . Messrs. Ilford, Ltd., exhibited’ 

. seri^ of colour filters and illustrated the v&rjpii 
steps in the making of a dry plate. Many Weil 
known makers of photographic products, p&pex$ 
films and plates were represented, and the higl 
quality of the specimen prints exhibited provider 
convincing testimony to the excellence required t< 
keep in the front rank of this particularly English 
industry. ' .. 


REVIEW 

Quantitative Chemical Analysis. By Prop. 
Frank Clowes, D.Sc., and Prof. J. Bernard 
Coleman, A.R.C.Sc. Twelfth Edition. Pp. vti-f 
576. London: J . and A. Churchill , 

Price 18^. . . .; ,V' 

■ The twelfth edition of this well-known book by the 
late Prof. Frank Clowes and Prof. J. B. Coleman has 
just been issued. First published in 1891 as a book 
of instruction in quantitative analysis, its range baa, 
in the course of time, been extended so much, as to 
render it also a useful book of reference on general 
analysis for those engaged in analytical and consulting; 
practice. ; 

The arrangement of the matter conforms to the 
primary purpose of the book. After an introductory^ 
part oovering 72 pages, which deals with the prelimin- 
ary and general operations employed in analysis^ 
comes a description of the more important gravi- 
metric determinations of single substances. This fir£: 
followed by a similar section dealing with volumetric* 
analysis. After this comes Part IV. which covers $n 
immense range of applications. The analyses bf 
alloys, of ores, of silicates, of iron and steel, of wate^ ; ,, 
of food, of soap and oils, fat and waxes, are dealt 
with. Part V is devoted to the ultimate analysis of 
organic compounds and the determination of molecu- 
lar weights. Part VI deals with methods of gas- 
analysis by means of the Hempel apparatus and thieg.' 
Lunge nitrometer. The determination of vapour 
density by the Victor Meyer and the Dumas method,^ 
is also described in this section. The remaining parti J; 
contain typical results of analyses, tables of lieJhjl;!,? 
constants^ and details regarding the materials ^ 
in the analytical laboratory such as distilled Watorjf | 
compressed gases, analytical reagents, etc. 

The book has deservedly achieved a high degree qf v 
popularity on account of its detailed and trustworthy:^: 
directions. Only well-tried and established method*?* 
are given. As a result, a student who has worked; 
conscientiously through only a fraction of the con- 
tents of this book will have attained confidence iiv;. 
his own work, and the large number of practical;, 
applications given to the teacher to choose from,^ 
render it easy to maintain and stimulate the student*a| 
mtereedb. ’ qualities which render the boqky 
valuable to th© student will also commend it to Up? 
practitioner; For wbrit of a more special natuA. 
references are given to. suitable treatises. The ; 
reviewer has no doubt that the book trill maintain 
its 7 ^ : 

* ft 
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PARUAMENTARY NEWS 
HOUSE OF COMMONS 
Safeguarding of Industrlea Act 

Mr. Graham stated in reply to Sir F. Wise that the 
revenue received under Part I and Part II of the 
Safeguarding of Industries Act during the period 
from April 1, 3023, to February 29, 1924, amounted 
to £357,000 and £230,000 respectively. — (Mar. 12.) 

Fire Precautions 

Answering Mr. Gray, Mr. Henderson said that the 
recommendations dealing with fire precautions in 
factories and workshops he hoped to incorporate in 
the Bill which is now under consideration, and the 
Report of the Royal Commission on Fire Brigades 
and Fire Protection would no doubt afford a useful 
basis for legislation on other topics, as opportunity 
offered. With regard to the recommendations made 
by the Commission on the subject of lire brigade 
organisation, he could not say when legislation would 
be possible. — (Mar. 13.) 

Safeguarding of Industries Act 

In reply to Sir F. Wise, Mr. Graham said that 
the net amount of revenue received under Part II 
of the Safeguarding of Industries Act on mantles 
for incandescent fighting and component parts 
thereof, during the months from April, 1923 to 
February, 1924 inclusive, was £35,867. — (Mar. 13.) 

Safeguarding of Industries Act 

Mr. Webb, in reply to Mr. Lamb, said he was 
aware that serious unemployment was being created 
in tbe pottery trade (china) because German and 
Czechoslovakian ware was being imported at prices 
below the British cost of production, but he did not 
feel that any advantage would be gained in forming 
a committee to report on the position. — (Mar. 18). 
Glass and Hollow-ware 

Answering Major Burnie, Mr. Webb said he had 
received from members of the glassware trade and 
the hollow-waro trade, applications for the Depre- 
* ciated Currency Order of October 1922, issued under 
Part II, of the Safeguarding of Industries Act, to 
be reconsidered by a committee set up by the Board 
of Trade in accordance with Section 9 of the Act, 
on the ground that German exports to this country 
were no longer assisted by a depreciated currency. 
He had invited the applicants to furnish certain 
information, on receipt of which the applications 
would be carefully considered. — (Mar. 18.) 

Poison Gas 

Replying to Mr. Broad, Mr. Walsh said that the 
expenditure in the current financial year on poison- 
gas experiments was about £80,000, and a similar 
sum had been provided for 1924-25. The animals 
experimented upon were cats, guineapigs, goats, 
mice, monkeys, rabbits and;|jij&L The total number 
used from April 1, 1923, present date was 

689, out of which 618 animflMave bean killed ’or 
destroyed. The GovernmcnflHpi signally to the 
Washington Resolution of which condoned 

the use in war of asphv and poisonous gaB, 

. but thlsResolutioU had been ratified by all 

the sigijfotory ppyafrrs.— (MffiBife ,J 


Dyestuffs 

Answering Mr. Turner, Mr. Webb said that the 
negotiations between the British Dyestuffs Corpor- 
ation and the Interesscn-Gemeinschaft were still 
proceeding and no draft agreement had yet been 
submitted to the Board of Trade. — (Mar. 18). 


COMPANY NEWS 

UNITED ALKALI CO., LTD. 

At the annual meeting the chairman said that, 
generally speaking, the year had been one of steady 
progress. A feature of outstanding interest was the 
centenary of the alkali industry in this country, 
at which some 1300 guests, including scientists, 
public men and consumers were entertained and 
shown some of the operations of the company. 
The effect was being followed up by a striking display 
at the British Empire Exhibition, where, under the 
auspices of the Association of British Chemical 
Manufacturers, was being prepared a survey of British 
chemistry, from the simplest practical processes to 
the most advanced theoretical developments, which 
was expected to bo unique in the history of exhibi- 
tions. Referring to the company’s interests in Spain, 
the chairman said that much attention had been given 
to the close co-ordination of the mines and their 
consuming works. The results obtained entirely 
justified the policy adopted, and very large quantities 
of pyrites were .available at a cost much below the 
price at which this raw material for the production 
of sulphuric acid could be bought from any other 
source. 

An efficient research organisation had always been 
well maintained, and with the company’s large 
interests in the development of the organic chemical 
business in this country it had been necessary to 
increase these research facilities still further. 

In conclusion the report and accounts were 
adopted (cf. Cham. & Ind., p. 235, 1924). 

BRITISH PORTLAND CEMENT MANUFACTURERS, 
LTD. 

The final dividend on the ordinary shares is to be 
5 per cent., making 10 per cent, for 1923. The carry 
forward is £187,751. The same dividend was paid 
in 1922, when the carry forward was £188,144. 

BRITISH GLASS INDUSTRIES, LTD. 

At the annual meeting, the chairman, Sir W 
Sinclair, reviewed the position of the company and 
its associated companies, and reported progress in the 
scheme of reorganisation. To reorganise the com 
pany it was proposed to reduce the capital from 
£5,000,000 to £2,255,218, and to increase the reduced 
capital to £5,000,000 by the issue of 2,409,709 new 
£1 shares and 1,340,291 new 5s. shares. The working 
for the 21 months ended December 33, 1923, resulted 
in a net loss of £32,412, but he (the chairman) believed 
the corner had been turned; all the associated 
companies were making profits and the reorgan 
isation would have a favourable influence. v Th 
report aiid accounts, were adopted. . ^ 
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< REPORTS 

First Experimental Report to the Atmospheric 
Corrosion Research Committee of the 
British Non '•Ferrous Metals Research Asso- 
ciation. By W. H. J. Vernon, B.Sc, Pp. 62 
(Presented to the Faraday Society , Dec. 17, 1923.) 

Mr. Vernon’s report is a record of a patient and 
conscientious study of the alteration which occurs 
to various metals when exposed to different atmo- 
spheric conditions over periods ranging up to twelve 
months. The work was carried out at the 
Royal School of Mines, South Kensington ; Mr. 
Vernon expressed his appreciation of the advice and 
encouragement accorded him by Prof. H. C. H. 
Carpenter, F.R.S., and the staff. The full measure 
of the valuable and detailed information included 
in the report will only be gained by reference to the 
original. All that can be attempted in the present 
brief survey is to call attention to the most important 
results which have emerged from Mr. Vernon’s work. 

The research concerns “ tarnishing ” or “ sur- 
rosion,” rather than ‘‘ corrosion ” in the ordinary 
sense, since the layer which was produced oil 
the metallic specimens exposed in the tests generally 
clung closely to the unattacked metal. In fact, 
in the quantitative work, the magnitude of the 
alteration was expressed not by the loss of weight, 
but by the gain in weight. The discoloration of 
the surface as a result of exposure was also studied, 
and the loss of “ reflectitivity ” — measured by Guild’s 
method on a Lummer-Brodhun photometer — was 
employed as an alternative means of following the 
tarnishing process. 

The larger portion of the report is devoted to the 
description of “ Field Tests” in which metal plates 
measuring 10 cm. square (either with polished or 
matte (emeried) surfaces) were exposed to four 
different types of atmosphere. These were : — 

(1) Exposure in a basement-room, at South Kensing- 
ton, which was heated continuously so as to keep 
the temperature above the dew-point ; thus the 
air w r as always unsalurated with water vapour. 

(2) Exposure in a tank-room t in which the moisture 
content from time to time reached the saturation value. 

(3) Exposure in an ordinary domestic kitchen at 
Wimbledon, in which gas was used for cooking and 
lighting. 

(4) Exposure out of doors on the robf of the 
Royal School of Mines at South Kensington. 

The metals and alloys studied included copper, 
zinc, brass, nickel, nickel silver, monel metal, cupro- 
nickel, tine silver, standard silver, “ special standard ” 
silver (containing 1-75 |>er cent, cadmium) and iron. 
The behaviour of iron differed fundamentally from 
that of copper in that the iron rusted in isolated 
s]>ots and remained bright elsewhere, whilst the 
copper soon became tarnished over the whole surface. 
The tarnishing of the copper specimens kept in 
the basement-room, however, usually commenced 
at the edge of the plates and extended inwards, a 
sequence of beautiful colours being observed. In 
t he kitchen merely a gradual darkening of the copper 
occurred. The copper specimens exposed out of 
doors also darkened cbnsider&bly; and oyer certain 


areas' a blue deposit (containing sulphate) and a 
green deposit (containing presumably basic carbonate) 
appeared. The nickel specimens when exposed in 
the “ kitchen ” were found to be susceptible to the 
change known as “ fogging ” ; in the early stages 
of fogging, the film produced was capable of being 
removed by washing with alcohol and rubbing with 
cotton-wool. Fogging was also noticed on some of 
the brass plates under all the “indoor” conditions 
of exposure ; but here it was impossible to remove 
the film with alcohol. As regards the silver alloys, 
it is interesting to note that, whilst bright plates 
of “ special standard ” silver lost their reflecting 
power much more slowly in the kitchen atmosphere 
than did bright plates of ordinary “ standard ” and 
“fine 5 ’ silver, there was little to choose between 
the three varieties when rough (emeried) surfaces 
were compared. 

Particularly interesting are the results of the 
gravimetric method of following the progress of the 
attack. Curves showing the relation between weight 
increment (W) and time (t) have been plotted in 
many cases. Three types of curves may be dis- 
tinguished 

(1) Those in which the rate of increase falls off 
with the time, as the surface-film becomes thicker 
and obstructs the access of tho tarnishing agent to 
the unchanged metal below. In the case of copper 
exposed in the warm basement-room, the curve is 
a parabola. It is significant that the same relation 
(W 3 =kt) which was found by Pilling and Bedworth 
for the high-temperature oxidation of copper hold* 
good for the tarnishing of copper in damp air at low' 
temperatures. 

(2) Those in which tho rate of increase does not 
alter with the time. In the case of zinc exposed in 
the basement -room, the curve is a straight line, 
indicating that the corrosion product had no pro- 
tective action on the unchanged metal below. 

(3) Those in which the rate of attack increases 
with the time. The iron specimens kept in the 
tank-room rusted at a rate which increased as the 
rust accumulated. 

The last seven pages of tho report are devoted to 
tho description of “ Laboratory Experiments” mainly 
upon the tarnishing of copper by London air, which 
had been treated in different ways. Mr. Vernon 
thinks that, although hydrogen sulphide is certainly 
a powerful tarnishing agent when present, an appre- 
ciable amount of discoloration can occur even in air 
which contains very little hydrogen sulphide ; he 
suggests that some other sulphur compound may 
have the power of causing the change, and describe* 
an experiment in which tarnishing is produced arti- 
ficially by means of a mixture of sulphur dioxide 
and benzene vapour. Whatever the tarnishing 
constituent in London air, experiments show that it 
is removed by filtration of the air through granu- 
lated silver, and even by washing with water. 

The observation of U. R. Evans that the velocity 
of tarnishing of copper by hydrogen sulphide is 
very greatly reduced if the gas is dried is confirmed. 
But Mr, Vernon describes an experiment to show that 
not only water, but also benzene, has the power of 
aoq^fttuig, -tfie >.hy^pgen sulpiude On 
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the metal; he concludes that the tarnishing of 
copper is not an electrochemical process. 

It is understood that these laboratory researches 
are being continued, and the publication of fresh 
results will be awaited with interest by all who 
have studied the present report. U. R 4 E. 


&EPORT ON THE ECONOMIC AND FINANCIAL CON- 
DITIONS in Venezuela, September, 1923, By 
r J\ J. Morris, Chargd d’ Affaires, Caracas . De- 
triment of Overseas Trade . Pp. 31. H.M. 
Stationery Office , 1923. Price Is. 

Trade in Venezuela for the last twelve months has 
beep comparatively good. The only difficulties im- 
posed by the war were high freights and curtailment 
of markets. With these removed the country has 
made steady progress and seems likely to continue 
to do so (cf. Chem. and Ind., 1923, 17). The greater 
part of the population is engaged in cattle raising, 
and the production of such agricultural commodities 
as coffee, cocoa, sugar, cotton, tobacco, and maize; 
balata, rubber, Tonka beans, timber, and other 
tropical forest products are also obtained. Coal is 
foubd in parts. Tho petroleum industry is now 
attracting great attention, and the most promising 
fields are in British hands ; 334,923 tons was ex- 
ported in 1922, against 218,146 t, in 1921, and with- 
better transport facilities no doubt the industry 
would gain fresh impetus. 

In 1921 imports were valued at £4,090,294, and 
exports at £5,719,909 ; in the first six months of 1922 * 
they wore £1,885,682 and £3,431,385, respectively. 
The United Kingdom and Trinidad supply about 
one-quarter of the imports, the United States about 
one half. British firms seeking business in Venezuela 
are in a good position for there is marked preference 
for their goods, owing to the cordial relations of the 
country with Britain. The principal distributing 
tdwns are Caracas, the capital of the country, for the 
comparatively wealthy centre and northern zone, 
Ciudad Bolivar for the hinterland and the south, a 
district of poor and primitive conditions, and Mara- 
caibo for the petroleum areas and Andean regions ; 
importers are recommended to work through all 
three centres together. 

The principal imports are textiles, machinery, 
crockery, drugs, chemicals, perfumery, automobiles 
and foodstuffs. In drugs and chemicals British firms 
are not adequately represented, the United States, 
Germany and France holding the market. Among 
items of import in 1922 (first six months) were coal, 
8008 1. ; cement, 4215 1. ; drugs, 257 t. ; perfumes, 
soaps, and toilet preparations, ^59 1. ; tanned skins, 
42 1. 

Several manufactures lmvi 
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MARKET REPORT T 

This Market Report is compiled from special information 
received from the Manufacturers concerned. 

Unless othsrwim Hated the prices ~ quoted below cover fair 
quantities net. and naked at sellers' works,* 

0BNBRAL HEAVY CHEMICALS 

Business is maintained at a satisfactory level with a fail 
export business and very steady values. • . * r 

Acetic Acid, 40% tech. .. £24 per ton* Fair inquiry. v 
Acid Hydrochloric •• 3s. 9d. — 6s. per carboy d/d., ac- 
cording to purity, strength and 
locality. . • 7. .• 

Acid Nitrio 80° Tw. £21 100.— £2T per ton makers 
works according to distriot and 
quality. r| 

Acid Sulphuric . • . . Average National prices f.o.r, 

makers’ works, with alight’varia* 
tions up and down owing to 
. local considerations^ 140° Tw. # 
Crude Acid, 06a. per ton. 108° 
Tw., Arsenical, £6 10s. per ton, 
168° Tw., Non-arsenical,’ £6 15s. 
per ton. 

Ammonia Alkali ..£01 5s per ton, spot, delivery. 

General export demand good, 
particularly from the Continent. 
Bleaching Powder .. Spot £11 d/d . ; Contract £10 d/d. 
4 ton lots. 

Bisulphite of Lime . , £7 per ton, packages extra. 
Borax, Commercial — 

Crystal . . . . . . £25 per ton. 

Powder .. £26 per ton. 

(Pocked in 2-cwfc. bags, carriage 
paid any station in Great 
Britain.) 

Calcium Chloride .. £5 17s. 6d. per ton d/d. 

*• Potash Caustic , . . . £30— £33 per ton. 

Potass. Bichromate .. 5Jd. per lb. 

Potass. Chlorate .. .. 3d. — 3$d. per lb. 

Salammoniac • • u . . £32 per ton d/d. 

Salt Cake . ♦ . . £4 10s. per ton d/d. 

Soda Caustic 76% . . £17 — £19 10s. per ton, according 

to quality. 

Soda Crystals . . . . £5 6b. — £5 10a. per ton ex railway 

depots or ports. 

Sod. Aoetate 97/98% . , £24 per ton. 

Sod. Bicarbonate . . £10 10s. per ton carr. paid. In 
Sod. Bisulphite Powder 

00/02% . . .. Prices reduced to £18 — £19 per 

ton according to quantity, f.o.b., 
1-owt. iron drums included. 

Sod. Chlorate .. .. 3d. per lb. 

Sod. Nitrate refd. 06% £13 5s.— £13 10s. per ton ex 

Liverpool. Nominal* 

Sod. Nitrite, 100 %basis. . £27 per ton d/d. 

Sod. Sulphide oono. 60/05 About £15 per ton. 

Sod. Sulphite, Pea Cryst. £15 per ton f.o.r. London, l*owt. 

kegs included 


RUBBER CHEMICALS 


Antimony sulphide 


Expected to advance in sympathy 
with the crude metal. f 
6 $d.— -Is. 3d. per lb., according to 
quality. " ; ; v 

Is. 3d. — Is. 6d* per lb., according 
to quality. 

Arsenic Sulphide, Yellow Is. lid. per lb. * . . .. V 

Cadmium Sulphide . . 4s. per lb* 


Golden * . 
Crimson 


Carbon Bisulphide 

4/ 


£24— £26 l Os, per tan 



*0 advance to the Spring. Two 


:' '. &v 


r -toti can now bo 

>■ T, wharf.; 

■ ^fr® 04 «Wpmeht lh *nai,.'! 

■ ■ - ■«■ ■;„■> about 6d. 

Carbon Tetraohloride , £sn rL^l>f’- V V’“ 
Chromium Oxide '. . hi SiT^er °b d ™ m * free ' "y-'- *'.■■' ' 
fodlMuW,;, gj.brtitut*., per ib. Dearer owing to 

::: Ec E t w “^ 

Mineral _ Rubber '“Rub: £S2 ^ P?* *®n. 

Sulphur ' ■ , t ; ‘ ' • . * ‘ finJS? 1 o* >er London. 

- ’ •• £«0-«2 per ton. according to 

Thiocarbanilida . . .. 2B. q 0d K ™r Tb 

VermUiop, pal© or doon a« 2t * ??? «, 

Zinc Sulphide ". P ;; ^T-^-P^lb. 5 U- ^ 

■;:<;v feS.“ -Per b,,ac?ordi " 8to 

ah „> . W00D DISTILLATION PRODUCTS 

All acetates command a eood trado h,V+u 

th ° onl r 

“£&' S ton d/d ' D “ 

£21 per ton. ! 

9d. per gall. 32° Tw. 

£7 6s.— £9 10s. per ton, according 

steid^ 0 ** d l0 °* hty - Mark <* 

1«. 7d. per gall. 32° Tw. 

}?\ 2 d. „ „ 24° Tw. 

l°d.— Is. per gall. 14/16? Tw. 

2s. 7 d. per gall. Unrefined. 


!*• 4$d.— .ig. 7d t gap ', 
la. 8d.— U. Ud. per gall* - 
2a 3d. per gall. 

3a. 3d. per gall. 


Toluple — 90% , . 

*' : jr A •'•" . Pure. .. ■■ 

. Xylol ooml. .. 

:>?# .'’-Ptire 

Creosote— 

s*- Heavy' ' ^ y*’ P^ r according 

= 22?/. di8tri0t - M " 

Splvrat 90/160. ".ft^d— 7a 8 4d ] £4*“ 

Solvent 90/100 , a ldCa M f P "f 1 “ 8ho 7 ' 

Naphthalene Crude la. Id.-— la. 3d. ) ward tendon 

■- V^tezedoryint t? ^*^5 f® £8 - Demand Still good. 

, vvmrzedorhotpreaeod £9 10e.-£12 per ton. Not mu 

Naphthalene—- inquiry. 

Pitlh ya ^r d F, , aked • £l «— £19 por ton. 

fttcfc medium aoft .. 65s._70ft per ton. Betterdema* 

V ■•■.." for prompt and forward deliver 

Pyridine— 90/140 . 17s . 

•• 1/3 ; 17s ; 6 d. per gall. Mo: 

XT demand at still higher nrioe 

Heavy .. iia-i2 8 . Fewer inquir4. P “ 


Brown 

# 

Grey , , 

Liquor . . 
Charcoal . . 

Iron Liquor ,, 

Hod Liquor , , 

Wood Creosote . . 

Wood Naphtha- 
Miscible 

Solvent . , 

Wood Tar 

Brown Sugar o;f Lead 

Acid Carbolic- 
crystals 


8 market gaU - W% 0P - Du ” 
40 % o p - D ““ 

£5 i^!. P !f “ cordia « 40 «mHe. 
Demand not very brisk. Ample 

supplies. 1 

£47 per ton* Demand active. 

tar products 


• 7Jd.— 8d. per lb. Better demand, 
and firmer market. London 
prices reported up to 9d. 

2s.— 2s. 3d. per gall. Market 
stronger ; better demand * limit- 
ed supplies. 

Is. l id.— 3s. Id. per gall. Demand 
still good. Market firm. 

Is. 10d.--2s. per gall. Steady 
demand, J 

ls 'w-'~ l8 ' 1Id ' per « 8)l - Steady 

Anthracene Paste 40 0/ business. 

% . . 4d. Per -uwt jper owfc. Nominal 
Ann price. No business. 

•• i^r-A^rgaU. Very quiet. 

•• 8 i d -“r# pet galL - - . 


Crude 60^8 

Acid Crosylic, 97/99 
Bale 96% 

Lark 


Anthracene Ojl 
^trained 
Unstrained ] 

BoriiColQ^ 

Uruclo 66’s 
Standard Motor • 
Pure ' -4*' 


*' ' ,^ 8 * P® r gall, ex works in 

tankwt^pnij. y 

... * ** <i f~ 1 ** ®d.per gall, ex works 

wagons:^-' . 

..‘•V' per gall. ; &s 


INTERMEDIATES AND DYES 

AeStw Anhydride 08% . . l fl . W . per lb. - 

Acid NanhVhinni.: ’ * * f 8 ' 4 ^ d ’ P or >•>• 100% haeia d/d. 

Ani^e Salta H ! ' 7^5^ WOTta - 

'*!?»■ & works - 
Srn^-% :: ^ 

• 4s. 3d. per lb. d/d. 

. 3a. per lb. 100% basis.! 

* . 4fd. — 6|d. per lb. 

moderate. 

. 2s. Id.— 2s. 3d. per lb. 
moderate. 

2s. Id.— 2s. 3d. per lb. 

moderate 
3s. per ib, 

2a. 6d. per lb. 100% basts. , 

£76 per ton. 

■ 6 “* P° r 4l&* paokagea extra 
returnable, 

2s. 6d. per lb. d/d. Drums extra 
?!?; Pf* Ib ‘ naked at works. « 

£84 10s, per ton d/d. Advanoed ii 

£83 per ton. 

2e, M. per lb. d/d. 

Iftld. per K>.d/d. 

, 1«. «W. per lb. d/d. 

iftperlb/d/d. > 

os. Sdriper Ibi. t 

bj^rnr- 


Ajcaixyi uniona 

p-Ohlorphonol 
p-Chloranlline , . 
o-Cresol 19/31° C. 

m-Cresol 98/100% 

p*Creeol 32/34° O. 

Dichloraniline . . 
Diohloraniline 8. Acid 
P’Diohiorbenzol . , 
Diethylaniline . . 

Dimethyaniiine 
Dinitrobenzene . . 
Dimtrgchlorbenzol 


Deman< 

Deman< 

Demand 


Diphenylamine 
MonoQhlorbenzol 
o Naphthol w' ... 

P Naphthol v , 
o-Naphthylamino 
/?Naphthyiamine 
m-Nitraoiline : i . . 

TO .... ?,* 
!SwSr. 
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o-Nifcrochlorbenzol . . 2s. per lb. 100% basis d/d. 
Nitronaphthalene .. llfd. per lb. d/d. 
p-Nitrophenol .. . . U. 9d. per lb. 100% basis d/d. 

p-Nitro-o-amido-phenol. . 4s. fid. per lb. 100% basis. 
m-Phenylene Diamine . , 4s. 2d. per lb. d/d. 
p-Phenylene Diamine .. 10s. fid. per lb. 100% basis d/d. 
R. Salt .. .. ..3s. per lb. 100% basis d/d. 

Sodium Naphthionate . . 2s. 6d. per lb. 100 % basis d /d. 
o-Toluidine . . . . 7d. — 8d. per lb. 

p-Toluidine ., ..3s. 10d.— 4s. 3d. per lb. d/d. 

m-Toluylene Diamine . . 4s. 8d. per lb, d/d. 


PHARMACEUTICAL AND PHOTOGRAPHIC 
CHEMICALS 


The market is dull and values gcnorally lower. 

Acid, Acetic 80% B.P. . . £52 per ton. 

Acid, Acetyl Salicylic . . 3s. 5d. — 3s. 6d. per lb. Weaker 
tendency continues on a quiet 
market. 

Acid, Benzoic . . . . Commercial acid 2s. Od. per lb. 

B.P. quality is being sold in 
small lots at 4s. fid. lb. 

Acid, Borio B.P. . . Cryst. £54 per ton, Powder £58 

per ton. Carriage paid any 
station in Great Britain. 

Acid, Camphoric . . .. 18s. — 20s. per lb. Business 

normal. 

Acid, Citric , , . . Is. 6d. per lb., less 5% for ten 

lots. Market extremely firm. 
Upward tendency. 

Acid, Gallic . , . . 3s. per lb. for pure crystal. 

Market firmer. * 

Acid, Pyrogallic, Cryst.. . 6s. per lb., for 28 lb. lots. 

Acid, Salicjlio .. .. Market uncertain. Prices quoted 

from 2s. 3d. per lb. down to 
to Is. lOd. for ton lots. In 
good- demand. 

Acid, Tannic .. .. 3s. Od. per lb. for B.P. qualitv 

Acid, Tartario .. .. Is. ljd. per lb. less 5%. Much 

firmer with more demand. Up- 
ward ten deucy. 

Amidol ,, .. . , 9s. por lb. d/d. 

Acetanilide .. 2s. 8d.— 3s. per lb. Weaker. 

Offers at low prices are being 
made to stimulate the demand. 

Amidopyrin .. .. 13s. fid. per lb. Demand negligible 

Ammon. Benzoate . . 3s. fid.-— 3s. 9d. per lb. English 

make. 


Ammon. Carbonate B. 
Atropine Sulphate 
Barbitone. . , . 

Benzonaphthol . . 
Bismuth Salts 

Bismuth Carbonate 
„ > Citrate . , 

>, Salicylate 
»» Subnitrate 
Borax B.P. 


Bromides — 
Potassium 
Sodium 
Ammonium 
Calcium Lactate 


Chloral Hydrate . . 


P. £37 per ton. 

.. 12s. fid. per oz. for English make, 
. . 15s. fid, por lb. Weak market. 

. . 6s. 3d. per lb. Firmer. 

, . A steady market. Prices according 
to quantity : 

. . 12s. 9d. — 14s. 9d. per lb. 

.. Us. 4d.— 13s. 4d. „ 

. . 10s. 2d.— 12a. 2d. 

. . 10s. 9d— 12s. 9d. „ 

. . Crystal £29, Powder £30 per ton. 
Carriage paid any station in 
Great Britain. 

Per lb. 


. . 9|d. — 10d. *) 
.. 9£d. — 10d, [ 
.. 10id— lid.) 


English make 
Prices uncertain 


. • 2s. 3d. per lb. for best English 
make. This is cheaper than the 
"Continental product of the same 


quality. Indifferent qualities 
are offered down to la. 9d. Ib. 


. . 3a. 9d. per lb. 


« . 2a. imp lb. for cwt. lpt*. 


Croosote Carbonate . , fis. per lb. Little demand, 

Guaiacol Carbonate . . 12s. Od. por lb, for cwt. lots. 

Hoxamine . , . . . 3s. 9d. per lb. for foreign makesl 

Weaker. Without much inquiry. 

Homatropine Hydro bro- 
mide . . . . . . 30s. per oz. 

Hydroquinone . . .. 4s. 3d. per lb. Foreign make. 

Iron. Ammon. Citrate, B.P. Is. lid.— 2s. 3d. per lb., according 

to quantity. 

Magnesium Carbonate — 

Light Commercial . . £30 per ton net. ' 

Magnesium Oxide — 

Light Commercial . . £75 per ton, less 2$%. 

Heavy Commercial .. £26 per ton, less 2|%. 

Hoavy Pure . . . . 2s.— 2a. fid. per lb., according 

to quantity. Steady market. 

Menthol— 

A.B.R. rocryst. B.P. , . 60a per lb. Marker firmer. 

Synthetic . . . . 28s. — 35s. per lb., aooording to 

quantity, English make. Steady 
demand. 

Mercurials . . . , Very much firmer in view of the 

rise in the price of quicksilver. 

Red oxido . * . , 4s. 9d. — 4s. lOd. por lb. 

Corrosive sublimate . . 3s. — 3s. Id. „ 

White precip 4s. Id. — 4s. 2d. 

Calomel , . . . 3s. 5d. — 3s. fid. 

Methyl Salicylate . . 2s. 7d. — 2s. 9d. per lb. for carboys. 

Slightly easier. 

Methyl Sulphonal . . 24s. per lb, * 

Paraformaldehyde . . 3s. fid. per lb., without much 

inquiry. 

Paraldehyde . . . . Is. 4d. — Is. 8d. per lb. in free 

bottles and cases. 

Phenacetin . . .. fis. fid. per lb. Dull. 

Phenazone . . . . 7s. fid. per lb. for cwt. Iota. Spot 

prices much lower than forward 
offors. Firmer tendency. 

Penolphthalein . . . . 7s. 3d.— 7s. fid. per lb. Firm. 

Potass. Bi tart rate — 

99/100% (Cream of 

Tartar) .. 88s. per cwt., less 2£% for ton 

lots. Firm market. Prices have 
upward tendency. 

Potass. Citrate . . , , Is. 8d. — 2s. per lb. 

Potass. Iodide .. .. I6s. 8d.— 17s. fid. per lb., accord- 

ing to quantity. Demand con- 
tinues. 

Potass. Metabisulphite . . 7$d. lb„ l -cwt. kogs included. 

Potass. Permanganate — 

B.P. Crystal . . . . 8$d. — 9d. per lb. carriage paid. 

English make. 

Commercial . . . , 8d. — 8£d per lb carriage paid. 

English make. 

Quinine Sulphate . . 2s. 3d. — 2s. 4d. per oz., in 100 oz 
tins. Steady market. 

Reooroin fis. 3d. per lb. 

Salol , . . . . . 3s. 9d. per ib. 

Silver protqinate . . 10s. per ib. 

Sod. Benzoate, B.P. . . 3s. 3d, per lb. In more plentiful 
supply. 

Sod. Citrate, B.P.O., 1923 Is. UcJ* — 2s. per lb., according to 
quantity. Much firmer in com- 
mon with other citrates. 

Sod. Hyposulphite- 

Photographic . . .. £14 — £15 per ton, according to 

quantity, d/d. consignee's sta- 
tion in 1-owt, kegs. 

Sod. Metabisulphite cryst. 37s. 6d. — 60s. per cwt. nett cash, 
according to quantity. 

Sod. Nitroprusside . . 16s, per lb. Leas for quantity. 

Sod. Potass. Tartrate 

v , (Rochelle Salt) . , 76«. fid.- — 81a. fid.per cwt., accord* « 
-iiY:. : ing to^quaritltjf. 

: ‘'VS:' ■ 
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Sod. Salioylate .. .'. A weak market with various prices Lemon Oil 

quoted. Powder 2s. 7d. — 2a,10d. Lemongraea Oil 

per lb. Crystal at 2a, 7d. — Orange Oil, Sweet 
, 2s. lid. per lb. Otto of Rose Oil- 

Sod. Sulphide— Bulgarian 

Pure reoryat. . . . . lOd. — Is. 2d. per lb., acoording to Anatolian 

quantity. Palma Rosa Oil . . 

Sod. Sulphite, anhydrous £27 10s^— £28 l(te. per ton, accord* 


ing to quantity, 1-cwt. kegs Peppermint Oil- 
included. In large casks £ l per English 
ton less. Wayno County 

Sulphonal. . . , .. 18s. 6d. per lb. Japanese 

Tartar Emetio . . . . Is. 4d. per lb. 

Thymol .. .. .. 13s. 6d«— 15s. per lb. for good Petitgrain Oil 

white crystal from, ajowan seed. Sandal Wood Oil — 


. . 3s. 4d. „ dearer. 

. . 2fd. per oz. 

. . 12s. 6d. per lb. 

. . 30s. per oz. 

. . 24s. 6d. per oz. 

. . 18s. 6d. per lb. Very short • 

supply. 

. . 70s. per lb. 

. . 19s. 3d. per lb. Again advanced. 

. . 18s. 3d. per lb., but very litfclo 
being offered. 

. . 9s. 6d. per lb. 


PERFUMERY CHEMICALS 


Acetophenone .. . • 

12s. 6d. per lb. 

Aubepine . . . . . . 

13a. 6d. 

>1 

Amyl Acetate . . * . 

3s. 

*» 

Amyl Butyrate . . . , 

7s. 3d, 

M 

Amyl Salicylate . . . . 

3s. 6d. 

it 

Anethol (M.P. 21/22° C.) 4s. 1 

„ Advanced. 

Benzyl Acetate from Ohio- 



rine-free Benzyl Alcohol 3s. 3d. 

»* 

Benzyl Alcohol free from 



Chlorine 

3s. 3d. 


Benzaldehyde free from 



Chlorine 

3s. 6d. 

IP 

Benzyl Benzoate . . 

3s. 6d. 

„ Cheaper. 

Oinnatnic Aldehyde 



Natural . , 

16s. 6d. 

,, Cheaper. 

Coumarin 

20s. 

n 

Citronellol 

16s. 

a 

Citral . . . . . . 

10s. 

a 

Ethyl Cinnamate 

15s. 


Ethyl Phthalate . , 

3s. 9d, 

a 

Eugonol . . 

11s. 

„ Advanced. 

Geraniol (Palmarosa) 

35a. 

M 

Geraniol . . , . . • 

10s. — 17s. 6d. per lb 

Heiiotropine . . . . 

8a. 3d. per lb. 

Iso Eugenol 

15s. 9d. 

II 

Linalol ex Bois de Rose . . 

21s. 6d. 

)» 

Linalyl Acetate . . 

21s. 6d. 


Methyl Anthranilate 

.9a. 6d. 

II 

Methyl Benzoate 

6s. 

V, 

Musk Ambrofcte . . 

52s. 6d. 

If 

Musk Xylol 

19s. 

11 

Nerolin 

4a. 

It 

Phenyl Ethyl Acetate . . 

12s. 6d. 

II 

Phenyl Ethyl Alcohol . . 

16a. 

It 

Rhodinol . . . . 

57a. 6d. 

It 

Safrol , , 

la. lOd. 

II 

Terpineol . , .. , . 

2s, 9d. 

II 

Vanillin ,, .. 

25s. 3d.- 

—26s. 6d. per lb. 

* 

ESSENTIAL OILS 

Almond Oil, Foreign 



S.P.A 

15s. por 

lb. 

Anise Oil . . . . 

2s. 6d. 

per lb. Firmer market 


forward. 

Bergamot oil . . 

17s. per 

lb. Still advancing. 

Bourbon Geranium Oil . . 

32s. 

> if n 

Camphor Oil . . . , 

75s. per owt. 

Ruuinga Oil, Java 

10b. per lb. 

Vinuninon Oil, Loaf 

6$d. per oz. 

OtssiaOil, 80/85% 

9s. 3d, per lb. 

Pit lonella Oil— 



•lava 85/90% ... 

5s. 3d. 

i» 

' ylen 

3s. 9d. 

if 

Pluve Oil ' . . 

8s. 44d. 

ii 

jSu.-iilyptu, OU 70/75%. . 

2s. 3d. per lb. 

Lavender Oil— ■ ■ 



French ^10% J)iteti 


p^r lb,./ 



KTur-cnTi- «iv 

■ «.■# . itii- ■ 


Mysore . . . . . . 25s. per lb. 

Australian . . . . 21s. per lb. 


PATENT LIST 

The dates givra In this list arc, in tho case of Applications for Patents 
those of applications, and in the case of Complete Specifications accepted 
those of the Official Journals in which the acceptance is announced. Com- 
plete Specifications thus advertised as accepted are open to inspection at 
the Patent Office immediately, and to opposition within two months of the 
date #ivcn ; they are on sale at Is. each at the Patent Office, Sale Branch, 
Quality Court, Chancery Lane, London, W.C. 2, 15 days after tho date 
glvcu. 

I. -GENERAL; PLANT; MACHINERY 
Applications 

Akt.-Gos. fur Chomischo Produkto vorm. H. Sobei de- 
manded Askenaay, and Sakom. Manufacture of colloidal 
substances in grains etc. 5173. Feb. 28. 

Bibby. 5868. 6Ye II. 

, British Thomson -Houston Co., Ltd. Processes for making 
emulsions. 4819. Feb. 25. (U.S., 27.2.23.) 

Oarretero. 1 Irving apparatus. 5354. Mar. 1. (Sp,\ 

7.6.23. ) 

Compagnie General o du Basalte C.G.B. Tilting melting- 
furnace. 4944. Feb. 2C. (BY., 29.6.23.) 

Grailss. Centrifugal drying-machines etc. 5552. Mar. 4. 
(BY., 8.3,23.) 

Hun sen. Method of producing porous substances. 5997. 
Mar. 8. (Denmark, 9.2,24.) 

Hertonboin. Apparatus for extraction of solid matters 
in suspension in liquids. 5971. Mar. 8. (BY., 12.3.23.) 

Hood. Mixing-machine. 5692. Mar. 5. 

International Combustion Bingincoring Corporation. Pul- 
verisers. 4833. Feb. 25. (U.S, 15.3.23.) 

Lengersdorff. Furnaces etc. 4924. Fob. 26. ( Gef. , 

20.2.23. ) 

Millar, Crystallisation and drying of soluble substances. 
5219. Fob. 29. 

Nyrop. Treatment of liquids alone or in conjunction 
with gases or vapours. 4826. Feb. 25. 

Pehrson and Pehrson. Rotary furnaces. 4798. B’eb. 25. 
Rigby. Rotary kilns, 5289. Mar. 1. 

Soc. l’Air Liquide, Soc. Anon, pour 1’ Etude et PExploitation 
des Proc<klt$s G. Claude. Separation of gaseous mixtures. 
4799. Feb. 25. (BY., 10.3.23.) 

Soc. TAir Liquide, Soc. Anon, pour V Etude et V Exploitation 
dos Procodds G. Claude. Purification of gases etc. 6017, 
Mar. 8. (BY., 20.11.23.) 

Cooke and Micbal. Agitating and mixing device. 6067. 
Mar. 10. 

Deutsche Ton- und Stoinzeug-Werko A.-G. Grinding- 
milis. 6394. Mar. 12. (Ger., 3.12.23.) 

Garstang. Furnaces. 6337. Mar. 12. r 

Haas. Drying-tunnel, etc. 6184. Mar, 11. 

Hanemann and Speichert. Vacuum furnaoee. 6426. 
Mar. 12. (Ger., 15.3.23.) 

Hutchins and Swinburne. Extraction of dust etc. from 

; / ' i 

13. 

a-- ■ . '■ 


gases and liquids. 6259. Mar. IR 
% \ Llo vd. ft ■■ 



944 ^ 




“ f^ e ' Method , of manufacturing solid products from Ooffin. Manufacture of coal gad'. 5970. Mar. 8 /': " ^ 
^ tj * A ° r materials. 0524. Mar,. 13. Goskar. Manufacture of carbonised briquettes*, ‘f&i 

:,_^tto^n/^d ; Worthington -Simpsoii, Ltd. ''Evaporators. Mar. 8. .'•'■/ 

J514. Mar. 1^. ^ * : odbyan* ' Bituminous soluti^l^JN^ 

etellars. Preparations for. building furnaces etc. 6170. Green . Water-gas plants, 4982, Fab£27. v 

V1 ^. a % ri Heath. Manufacture of hydrocarbons o| low bbilfogTpdk 

»oc. Anon, le Caroono. Process for rendering porous from hydrocarbons of high boiling point. 5049. Pob^27i 
^permeable to liquids. 0623. Mar. 14. (Fr., Hinman, Artificial fuel 4821,. Feb. 25. ■ 

r7 isr* • Jackson. 4900. See IX/'Y.-xiv . V:^;^ r ‘l 

Wade (Silica Gel Corporation). Separating a gas from a Koppers. Ovens for distilling fuel. 5449. Mai, ' J 
nxture of gases. 0296. Mar. 11. (Ger., 2.3 23.) \ 


Complete Specifications Accepted 
29,946 (1922) and 4554 (1923). Mackenzie, Silvester, 
»nd Outwin. Fractionating, distilling, or scrubbing column. 
(211,542.) Mar. 5. 

.32,160 (1922). Jung. Filtering apparatus. (197,910.) 
Mar. 5. 

32,231 (1922). Schnetzer. Preventing formation of scale 
in steam-boilers, evaporators, economisers, etc. (211,688 ) 
Mar. 5. 

32,700 (1922). Pickford. Recovery of volatile liquids, 

, solvents, etc. (211,699.) Mar. 5. 

' ^32,734 (1922). Coshinan. Furnaces. (211,962.) Mar. 

32,753 (1922). Burn, Lancaster, and Langford. Mixing 
qr washing viscous, plastic, or pulverulent substances, 
(211,965.) Mar. 12. 

1570-1 (1923). Patrick. Manufacture of catalytic agents. 
(212,034-5.) Mar. 12. 

' 3938 (1923). Silica Gel Corporation, and Patrick. Manu- 

facture of gels. (212,065.) Mar. 12. 

5111 (1923). Minimax Ges. Production of foam for fire- 
extinguishing. (204,007.) Mar. 12. 

6310 (1923). Knight and Smith. Means for separating 
liquids of different specific gravities. (211,717.) Mar. 5. 

6445 (1923). Appareils et Evaporateurs Kostner. Evapor- 
ating apparatus for concentrating acid liquids. (195,305.) 
Mar. 5. 

13,502 (1923). Oderberger Chomische Werke Akt.-Gcs. 
Production of colloidal solutions and reversible dried residues. 
(197,966.) Mar. 12. 

19,609 (1923). Boeder. See V. 

24,423 (1922) Ionidcs, and Ransomo Machinery Co. 
(1920), Ltd. Mixing machines (212,163.) Mar. 19. 

30,726 (1922). Noamloozo Vennootschap Algemeene Norit 
Moatschappij. Process for treating liquids. ( 1 88,667. ) Mar. 

1 33,341 (1922). Gill. Furnaces, gas-producers, etc. 

(212,303.) Mar. 19. 

735 and 734 (1923). Roucka. Indicating, measuring, or 
recording physical or chemical quantities or qualities at a 
distance. (191,729 and 191,730.) Mar. 19. 

901 (1923). Elmore, and Chemical and Metallurgical 
Corporation, Ltd. Tanks and other objects with acid- 
resisting linings and coverings. (212,355.) Mar. 19. 

. 4115 (1923). Roucka. Apparatus for indicating, measur- 
ing, or recording physical or chemical quantities or qualities, 
(193,398.) Mar. 19. 

6982 (1923). Roucka. Apparatus for recording physical 
or cheimcal values. (194,717.) Mar. 19. ‘ 1 _ 

20,531 (1923). McIntyre, and Milne and Son, Ltd. 
Grinding, refining and mixing machines. (212,490.) Mar. 


Mackenzie, Outwin, and Sylvester. Carbonising plant etc 
5272. Feb. 29. - ■ 

Minerals Separation, Ltd., and , Wood, .’treatment o 
finely divided coal 5263. Fob. 29. { . '■ v 

Morris. Gas -generating apparatus. 5306. Mar. 

NovAk and Trebicky. Extraction of coal, peat, etc. 5790 
Mar. 0. ; 1 " ; 

Simon. Combustion of waste and residues; 5770. Mar. 6 
Simon. Firings for readUy-ignitable fuels. 5771. Mar, 0 
(Ger., 10.3.23.) , ; * 

Simon. Combustion of granular etc. fuels. 5772. Mar. 0 
(Ger., 5.4.23.) 

Smith, Heat treatment for fuels etc. 5103. Feb. 28 
Thompson. Apparatus for drying and utilisation of peat 
4845. Feb. 26. 

Aktiebolaget Separator. Reclaiming oil from chips 
0140. Mar, 10, (U.S., 23.8.23.) 

British Thomson-Houston Co., Ltd, 651Q. See XII. 
Duns tan, Pitkethly, and Smith. Utilisation of gas. . 6371 
Mar. 12. • ^ • 

Forwood and Taplay. Treatment and production oi 
hydrocarbons. 6705. Mar. 15. t 

Glasgow. Manufacture of water-gas. 0521. Mar. 13. 
Rice. Smokeless fuel. 6223. Mar. 11.. 

v Complete Specifications Accepted 
33,113 (1922). Jorgonsen, Ronne, and Middelboe. See IX. 
33,335 (1922). Du Boistosselin, Dubois, Tabb, Vamier, 
and Hertenbein. Agglomeration of powdered or finely 
crushed fuel by moans of pitch. (197,639.) Mar. 19. 
33,341 (1922). Gill. See I. 

33,563 (1922). Lymn. Utilising caking fuel in gas-pro- 
ducers. (212,311.) Mar. 19. 

23,087 (1923). Boyon. Purification of brown coal wax. 
(209,389.) Mar. 19. 

20,805 (1922). Smallwood. See X. 

29,068 (1922). Kirke. Water-gas plants. (211,537.) 
Mar, 5. 

29,111.(1922) and 17,607 (1923), Lockwood. Treatment 
of coal or other mineral (211,538.) Mar. 5. 

31,680 (1922). Algemeone Norit Maatsoh. Production of 
decolorising carbon. (189,148.) Mar. 5. 

, 32,387(1922). KoppersCo. Purification of gases. (190,131.) 
Mar. 12. ‘ ‘ * 

32,961 (1922). Marshall See XIL , 

1787 (1923). V.L. Oil Processes, Ltd., and Lucid. ^Treat- 
ment of mineral oils. (211,664.) Mar. 6. 

1922 (1923). Greene and LaucJks. Carbonising real. 
(211,667.) -Mar. 5. < , . v * 

3190 (1923). Starkey. Low or medium temperature rib 
filiation of oil shale, bituminous coal etc. (212,053.) Mar. IS 
10,879 (1923). Travers and Clark. Manufacturers of ga 
from coal etc. (211,748.) Mar. 5. 


FUEL; GAS; DESTRUCTIVE DISTILLATION; 
MINERAL OILS; LIGHTING 
i 0 '. Applications 

Bibby. Filtration of gas etc. 5668. Mar. 8. ■ 

Donald. Drying peat ©to. 5108. Fob. 28. 

Manufacture of fuel briquettes. 

.Mamif&oture of incandescent ' 


Mar. 12. • 

31481. (1923). Algem. Norit Maatsoh. Process of pro 
ducing decolorising -carbon. (208,50b.,) Mar. 0. 

x ; m,~TAR AND TAR pR^ 

;\> Applications ' >' ' 

Edwards. Production of phenolic compounds Jrorn cc 



XV.-D^^^s VAJfl) INTERMEDIATES 

i 'teVUCAVlONS .:V.. v ' v . 

5305 UrM Mar et |f P fS!, 9 ^3^ n<>U ' I>rodu<;ti<,n of f “* dyes. 

mordant 

niSk) M ^ UfaCtUr ° ■* Vat ^ : 4!)37 ‘ **> 20. (Aus- 
l riS230 >to “ f “ t ” eO,Va : dyM -. 4m Feb - (Ana- 

l ,u ^doatlon t o|Mlm»^g S ^tt’ OT T^fl^^ m s^b. Jy 0du<5 ^ 011 *"<1 

Oarpmael (FafbenfftBr. vorm. P. Baver n»H v vr , 
tuns of dyaj. 660.*.- Mar. 13. "ayer imd Co.). Manufac- 

Cie. Nationals do Mat. Colorantea ekdePmA nu nr 
farturo of blaok va* dyestuffs. 6632. Mar. U.' (Fr ie^m 

u£SSt£rjgr. £ ’Sr- 2 - *-"« 

-SS&SSArtftzz >*—«• -' 

Complete SeEorHcATioNs Accepted 

f 1,258 / 192 ^- Burt. Boulton, and Haywood Ltd and 
^Manufacture of indophenolio bodTes. ’ 

1223 (1923). Green. Saunders, Frank, and British n V c 

** *. 

1.114(1923). Green, Saunders, Frank and ia 

Ltd ' ..Manufacture ’ of aso dyestu&L' 

,, y7 "? ( ! 923) - J,,lra y (Soo- of Chemical Industry in Basic) 

lo^nm m Tr° dy ,« U i fIa ' < 211 ’ 742 -) Mans. f ' 

M-n.nf.ti ~ ? oh ?* on : '(Badisoho Anilin u. Soda Pabrik) 

“«« (212,143.) Mar. 12. 

,-45.5(1923). Bloxara (Chom. Fabr. Griesheim v 

mam\ a ^ dyD8t , uffs -„< 211 - 7 «-) m«. 5 ° n) - 

"0 488 1923 * U * 5 Uguenin Alct.-Oes. See VI. 

„»:™S 

' -FIBRES ; TEXTILES ; CELLULOSE ; PAPER 
Applications 

'»™ fmm e ^^;^f5rkar P T 688 f0r a ' tifi,ial 

i'-’pro^^ ^T° nt C °- ManU,< “ ture “ f -«“• 
^(rmnton. Method for delinking printed paper. 5349. 

!{:“>• ^nufacture of artificial silk,. 4777 Feb 25 
Jt? : lhy ’ T* S *^ine Filter Co. Becovery of deter, 
t "tc. used u* cleaning fabrics. 5558. Mar 4 

V'wirm n. Paper. 4832. Feb. 25. (tTS 2 i 1 2T\ 

yLsr lomld on reels, 

V IX !J 0T }:. Wood pulp, 4896. Feb. 26. 

,w * ii, ». ,rt8<,cW sUk - 
''tka 834 °- M «- 12. 

I.h. T'S™ WootsChaapHoliandsche Kunstzijde 
Mar 10 , r * M *- to * p *iP«ing artifloiaL silk. 6100 . 


WbfasK’tK&SSf .,™„ 

-^SBSKr^r-' ~ WS& 

V, BiK8r * . vv aterproof material. 6532. Mar. 13. *■ 

*>i ••’ '' Sp*cieications Accepted 

,f nufw ’ ture '«* «i 

^ -* th«l 

«*« *«» Co.). Woi 
(2luIo.) 92 Mar. 3^ *** ***°'. Ma "“f«ture of pap, 

^oda of trea, 

i ote. ’(201 .ofa A ' M&r°5 d0i ' Man " fftcture Of fabrics for filter 

^ e ‘ papor «wu»ufaoture. (212,471. 
VL— BLEACHING : DYEING ; PRINTING • 

\ ...:.. finishing ’ 


_ Applications 

pXZjxsx. -arsa #—• 

siSfc'telaST - * *—• W 

^Co^andor. Preparation for bleaching etc. fabrics. 4875. 

-"5Sfta?- — i.3 

ElainTnd' ^„ Bleachin 8 and dyeing kiere etc. 6576. Mar 14 
H virt H T 10n - yams etc. 6258. Mk^U ' 

r 8 * Kershaw, and Bleachers Assoc Ltd +• 

of effects on textiles. 6663. Mar. 15 ^ Aroductl ^ 

'* J^gbara. Treating paper. 6340. Mar. 12. S 

Man 10?‘ Peq ° l0n ^ ng ° F b,eachin « fibres. 6159// 

COMPLliTP! SPKCIFICATIONS ACCEPTED ’ ^ 

D.vS\ffii 2 ., P M. ^ Ca ')> Ltd. (Plnnson). 
(2lto84 ( .j 9 1lar *T hursL Appa ' a ^ ^ bleaching etc. 

yams. (21 9 2,I48.) NU Mar. j Apiwratus for dyeing and sizing 

,dye^SN2U^7T^'‘ C °‘ Y ««»- 

tu»;M2f„!Si;Xte^ M r^ 

materials. (202,630.) Mar.J2. * ^tde iibres and other 
20,488(1923). Purand u. Huguenin Akt fw at p 

x ! L«r way xx"-* ”^““i 

warps. (^ 99 644.) SU »tt!T9. G ! b ’ Appamtu * for printing 

m-ACIDS , ALK^S^TS; NON.MEl'ALLIC ■ 

Applications 

fe* 00, Production of aolubte barium: 

Johnson (Badische Anilin- u. Soda-Fahrit\ xr g : 
of alkali cyanide. 5345, Mar } ^ abnk). Manufacture 

Nathansohn. 5351. SeeX* 

S Ath S2?° hn - 6m ‘ SmXIIL 

; ?Iar 12. Pr0dUOUOn °* ‘ uiphuri « -id- mC 



CHE1MISTRY AKi> t$a>V*T&T 


Rhenania Verein Chemischer Fabrikon Akt.-Gos. and Star. 

barium hydroxide or strontium hydroxide. 

<51ol. Mar. 10. 

Smith, and Chemical and Metallurgical Corn. Treatment 
of load chloride. 6734, 6736. Mar. 16. 

Smith. Method of producing white commercial pure 
ammonium chloride. 6618. Mar. 14. 

Complete Specifications Accepted 
29,791 (1922). Nitrogen Corporation. Ammonia syn- 
thesis autoclave. (188,051.) Mar. 12. 

2665 (1923). Howard and Alvord. Proee ss of making 

metal sulphides. (212,045.) Mar. 12. 

7813 (1923). Verein fur Chemise he und Metallurgisohe 
Produktion. Production of chemically-pure hydrochloric 
acid. (196.258.) Mar. 5. 

18,911 (1923). Jackson (L’Air Liquido Soc. Anon.). 
Separation of the constituents of air and the production of 
argon. (212.185.) Mar. 12. 

19,218 (1923). Henkel et. Cie., and Weber. Treatment of 
ammonium chloride lyes in iron vessels. (211,791.) Mar. 5. 

23,950 (1923). Norsk Hydro -Klektrisk Kvaelstofaktie- 
selskab. Process for the synthetic production of ammonia. 
(205,477.) Mar. 12. 

6445 (1923). Appareils et Evaporateurs Kestnor. See I. 
14,954 (1923). Urfer. Synthetic production of ammonia. 
(199,032.) Mar. 19. 

VIII. — GLASS ; CERAMICS 

A CPU CATIONS 

Michaolis. Manufacture of plato gloss. 4897. Feb. 26, 
(Ger., 2.3.23.) * 

Oppermann. Melting glass. 4864. Feb. 26. (Bole . 
23.5.23.) 

R^nvart. Drawing glass in sheet form. 5332. Mar. 1. 
(Bolg., 5.3.23.) 

Wade (Empire Machine Co.). Cooling and annealing sheet 
glass. 5548. Mur. 4. 

'Sellars. 6176. See 1. 

Soc. Anon, elite Progil. Cold enamelling on wood, metal, 
etc. 6122. Mar. 10.' (Fr. 7.5.23.) 

Young. Manufacture of porcelain etc. 6697. Mar. 15. 

Complete Specifications Accepted 
28,039 (1922). Gronqvist. Production of metallic coatings 
on refractory materials. (211,530.) Mar. 5. 

30,764 (1922). Ruck and Lehanc. Manufacture of refrac- 
tory articles, such os retorts. (211,543.) Mar. 5. 

12,621 (1923). Chem. Werko vorm. Auerges. Rendering 
enamel opaque. (197,933.) Mar. 5. 

27,582 (1923). Danin. Production of refractory articles. 
(212,501.) Mar. 19. 

IX. — B 


IX.— BUILDING MATERIALS 
Applications 

Cape Asbosios Co., Ltd., and Gow. Material for forming 
walls etc. 4905. Feb. 26. 

Carpenter. Binder for binding an aggregate. 5000. 
Mar. 4. 

Govan. 5750. See II. 

Jackson (Warren). Manufacture of bituminous composi- 
tions. 4900. Feb. 26. 1 


33,340 (1922), Kitchen, Lefebure, and PowoH Woo( 
Process Syndicate, Ltd. Impregnation of timber, (212,301 
Mar. 19. 

22,982 (1922). Andrews. Manufacture of Portland cement 
(211,547.) Mar. 5. 

32,524 (1922) and 4269 (1923). Hodson. Manufacture of 
basic bricks oto. (211,944.) Mar, 12, 

6192 (1923). Building Accessories and Flooring Co., Ltd., 
Goodwin, and Smith. Manufacture of coloured asphalt. 
(212,106.) Mar. 12. F 

21,143 (1923). Building Accessories and Flooring Co., Ltd., 
Goodwin, and Smith. Manufacture of asphalt. (212,188.) 
Mar. 12. 

7250 (1923). Eriksson. Manufacture of a porous material 
from Portland cement. (212,419.) Mar. 19. 

X.— METALS; METALLURGY, INCLUDING 
ELECTROMETALLURGY 
Applications 

Bagley. Blast etc. furnaces. 6625. Mar. 14. 

Ellis (Bliss Co. ). * Process for working zinc. 6282. Mar. 11. 
Ellis (Gamlon). Process for reducing ores. 6729. Mar. 15. 
Ellis. Means for reducing ores. 6730. Mar. 15. 

Morgan and Levin. Manufacture of wrought iron by 
piling. 6706. Mar. 15. 

Rushen (Schregor). Utilisation of blast-furnace dust, 

burnt-out pyrites, otc. 6533. Mar. 13. 

Smeeton, Smeeton -Wright Furnaces, Ltd. Protecting 
metals during cooling. 6548. Mar. 13. 

Southern. Roasting and calcining ores etc. 6627, 
Mar. 14. _ 

Cachemaillo (Westinghouse Lamp Co.). Manufacture of 
thorium or bodies coated with thorium otc. 5037. Feb. 27. 

Calvor and Pocock. Treatment of metals etc. 5071 
Feb. 27. 

Compagnio G<$n6ralo du Basalte C.G.B. 4944. See L 
Ferranti, Ltd., and Ferranti. Protection of metals. 5603. 
Mar. 4; 

Ford. Manufacture of puddled iron. 5500. Afar. 4 
(U.S., 9.4.23.) Mar. 4. 

Hennes. Extracting metals from ores etc. 5697. Mar. 5. 
Hutchins. Electrodeposition of metals. 5604. Mar. 4. 
Millar. Desulphurisation and concentration of sulphide 
iron ores. 5908. Mur. 7. 

Nathansohn. Separation of lead and zinc in roasted 
compound ores. 5174. Feb. 28. 

Nathansohn. Process for obtaining products for metal- 


lurgical treatment from zinc chloride solutions. 5 
Mar. 1. (Ger., 9.7.23.) 

Rogers. Silicon steel. 5194. Feb. 29. 

Skappel. Splitting up ores etc. 4939. Feb. 26. (JS 
26.2.23.) 

Snead and Co. Heating and annealing metals. 4 
Feb. 25. (U.S., 15.3.23.) 

Thierry. Welding aluminium. 6018. Mar. 
.(Fr., 20.6.23.) 

Complete Specifications Accepted 

32,682 (1922). Sunderland, and Sutcliffe. Bright 
nealing of wire etc. (212,291.) Mar. 19. 


Lorenzotti, Marpillero, and Marzola. Manufacture of 
fibrous building material etc. 5867. Mar. 7. 

Muller. Manufacture of bricks etc. for resist, ititr X-rays etc 
5450. Mar. 3. (U.S., 8.9.23.) 

Subox Akt.-Ges. Manufacture of building materials. 
5581. Mar. 4. (Ger.,; 26.3.23,) 

Ebner. r i roatment -O^j^^erial s for manufacture of 
itructural articles. GSMyaaKtav 14. 

MoHardy. Setusoningi^|^ 6196. Mar. II. 

COMI’LETI^^^^pIOATIONS ACCEPTED 
33,113 (1922). JbJMpIr, Bonne, and Middelboe. Utiliza- 
ion of the combusjjpiL gases from rotary cement burning 
ill*. 


13,105 (1923). Fox. Treating the surface of bronze, 
brass, and* like metals. (212,457.) Mar. 19. 

26,805 (1922). Smallwood. Manufacture of ore or fuel 
briquottos etc. (211,529.) Mar. 5. 

28,039 (1922). Gronqvist. See V III. 

28,919 (1922). Moxliam. Treatment of silicious me hi I- 
bearing minerals. (211,536.) Mar. 5, 

29,256-7 (1922) and 10,721 (1923). Leighton and Demcl. 
Manufacture of gold leaf. (211,530-40.) Mar. 5. 

1321, 11,642—3 (1923). Petrie, and Petrie and McNauelit, 
Ltd. Sherardising metals in wire or strip form. (212, OU) 
Mar. 12. 

1356 (1923). Cliief Consolidating Mining Cp. Treatment- 
of silicious ores. (201,879.) Mar. 5. ;.A, A..; 
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$1923). Mark? (American Manganese Steel Co.).; 
Electric furnace inciting of manganese stool scrap. (212,121.) 
Mar. 12. ... ' 

8800 (1923). Jones. Smelting furnace. (212,188.) 
Mar. 12. 

10,337 (1923). Harrison (Robertson Co.). Protecting 
metal articles. (211,746.) Mar. 5. 

14,097 (1923). Potts (Eloetro -Metallurgical Co.). Zir- 
conium steel and process of making same. (212,171.) Mar. 12. 
15,061 (1923). Duparc, Alloy. (200,074.) Mar. 6. / 

17,831 (1923). Rossi. Powdor for soldering aluminium. 
(211,780.) Mar. 5. 

30,405 (1923). Rousseau, Machines for recovering precious 
metals. (212,208.) Mar. 12. 

XX. — ELECTRO-CHEMISTRY 
Applications 

Brown. Storage batteries. 6332. Mar. 12. 

Loke. Electric fumacos etc. 6134. Mar. 10. 

Slater, Cunningham, and Fine Cotton Spinners’ and 
Doublers’ Assoc. Insulating material. 6724. Mar. 15. 

Si immel, Willis, and Consolidated Mining and Smelting 
Co. of Canada, Ltd. Acid-proof structures for electrolytic 
oi o. operations. 6310. Mar. 12. 

Brindley. Eleetrio primary cells. 5246. Feb. 29. 

Fuller’s United Electric Works, Ltd., and Welch. 
Thermo -electric batteries. 4837. Feb. 26. 

Hutchins. 5604. See X. 

Midler and Strasaer. Lead electrodes for accumulators. 
5251* Feb. 29. (Swiss., 8.3.23.) 

Price. Electric accumulators. 5343. Mar. 1. 

Complete Specifications Accepted 

31,895 (1922) and 20,868 (1923). Seal Co. (London), Ltd., 
Puttinson, Rose, and Jasoourt. Inert galvanic colls. (211,571.) 
Mar. 5, 

33,1.94 (1922). Quain. Ozone apparatus. (211,982.) 
Mar. 12. 

6089 (1923). Mallett. Sooondary batteries. (211,714.) 
Mar. 5. 

7252 (1923). Marks. , See X. 

22.008 (1923). Metropolitan- Vickers Electrical Co., Ltd. 

( W'fst inghouso Eloctrio and Manufacturing Co.). Electric 
fumacos. (212,190.) Mar. 12. 

22.009 (1923). Metropolitan- Vickers Electrical Co., Ltd. 
(Wcstinghouse F.leotrio and Manufacturing Co.). Electric 
furnaces'. (212,191.) Mur. 12. 


Complete Specifications Accepted 

22,727 (1922). Gardner. Paints, enamels, japans, etc. 
(211,516.) Mar. 5. > v 

6432 (1923). Smith (Indelible Coloration Corporation). 
Fusible staining-ink. (211,718.) Mar. 5. 

XIV. — INDIA-RUBBER ; GUTTA-PERCHA 
Applications 

Cohen. Manufacture of rubber from latex. 0619. Mar. 14. 
(Holl., 4.12.23.) 

Broomfield and Russell. Manufacture of rubber com- 
pounds. 4892. Feb. 26. 

Complete Specifications Accepted 

22,645 (1922). Owen, and Rowe, White, and Co. Manu- 
facture of articles from rubber. (211,515.) Mar. 5. 

24,592 (1922). White (Goodrich and Co.). Manufacture 
of vulcanised articles. (211,524.) Mar. 5. 

XV -LEATHER ; BONE; HORN; GLUE 
Applications 

Anderson. Manufacture of leather. 6006. Mar. 10. 
Simmons, and British Xylonite Co., Ltd. 6714. See XIX. 
Fitzgerald. Production of mouldable products from 
blood. 6082. Mar. 10. 

Fitzgerald. Moulding solid objects obtained from blood 
etc. 0083. Mar. 10. 

Bader, Eggort, and Wagner. 5629. See V. 

British United Shoe Machinery Co. (United Shoe Machinery 
Corp.). Tanning hides etc. 5404. Mar. 3. 

Miller. Treatment of leather. 5883. Mar. 7. 

Walter. Manufacture and treatment of leather. 5789. 
Mar. 6. 

Complete Specification Accepted 

10,583 (1923). Johnson (Badische Anilin u. Soda Fahrik). 
Manufacture of tanning materials. (212,144.) Mar. 12. 

XVI. — SOILS ; FERTILISERS 
Application 

Adelantado. Manufacture of phosphate fertiliser, 5710. 
Mar. 5. 

Complete Specification Accepted 
27,377 (1922). Thompson. See XIX. 

XVI J - SUGARS; STARCHES; GUMS 
Applications 


XII. — FATS ; OILS ; WAXES 
Applications 

Douglas -Pectin Corporation. Oil or fat emulsions. 4969. 
Feb. 27. (U.S., 4.9.23.) 

Wilson, Detergent compositions etc. 5374. Mar. 3. 

British Thomson -Houston Co,, Ltd. Methods of pro- 
tecting oils against oxidation. 6510. Mar. 13. (Fr., 13.3.23.) 

Price. Treatment of oils. 6544. Mar. 13. 

Complete Specifications Accepted 

31,632 (1922). Dujardin. See XIX. 

33,961 (1922). Marshall. Solutions of non-mineral oils 
with mineral oils. (211,978.) Mar. 12. 

13,560 (1923). Lewis. Extraction of oils and fats from 
°il or fat bearing material. (212,461.) Mar. 19. 


Schliiter. Production of rice-starch. 5510. Mar. 4. 
Kalhauge and Jorgenson. 6636. See XVI II. 

Maxwell. Extraction of sugar. 6531, Mar. 13. 

XVIII. —FERMENTATION INDUSTRIES 
Application 

Kalhauge and Jorgensen. Method of producing yeast 
from molasses etc. 6636. Mar. 14. 

Complete Specification Accepted 
29,576 (1923). Langemcyer. Manufacture of yeast. 
(207,546.) Mar. 19. 

XIX.— FOODS ; WATER PURIFICATION ; 
SANITATION 
Applications 


X HI.-— PAINTS ; PIGMENTS; VARNISHES; 
RESINS 

Applications 

1 Manufacture of, paint. 6704. Mar. 15. 

1 Shuck, and Maclean and Co. Manufacture of 
print ing-inkB. 6543. Mar. 13. . 

^ iiliansohn. Process for nhtaining lead carbonate; 5352. 
M - '■ (Uer., 26.1.28.) . 


Berczeller. Treatment of soy beans. 5327. Mar. 1. 
Bolton and Mills. Apparatus for treatment of sewage 
otc. 4716. Feb. 25. 

Bradley, Whymper, and Peek, Freon and Co. Manufacture 
of chocolate. 5805. Mar. 6. 

Croft and Letten. Manufacture of fish meal etc. 4985. 
Feb. 27. 

- Douglas-Pectin Corporation. Manufacture and use of a 
jellifying product, 4968. Feb., 27, (U.S., 23.4.23.) 



V 

J’aitclowitz. Production of preserves of fruit etc. 4767, 
fob. 25. : '- T .-!■ • 

Magrath. Softening, sterilising, etc. water. 5550. Mar. 4. 
Reynolds, and Jeyos* Sanitary Compounds Co., Ltd. 
Purification of air. 6280. Mar. 1J. 

Simmons, and British Xylonite Co., Ltd. Manufacture of 
casein products. 6714. Mar. 15. 


... . .. 

7 ' ’ ' XXti. -EXPLOSiVES ; ■ 


. . .■ ;• • , V r/ . 

Gurney. Matohea. 4838. Feb. 26. ^ 

Roes. Matches $to; 5498. Mar. 4. 

Schulz. Method of impregnating lucifer matches. 
Mar. 3. (Ge*i, 0.3.23.) . 
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21,645 (1922). Sauer. Process for purifying liquids, 

184,473.) Mar. 5. 

26,617 (1922). Ward Baking Co. Production of food 
•products. (186,634.) Mar. 19. 

27,377 (1922). Thompson (Visser). Do-watering aeti-. 
/atod sludge and producing a fertiliser therefrom. (2 P*28C. ) 
tfar. 19. 

31,632 71922). Bujardin. Manufacture of cattle -fooding 
jakes and oil. (211,923.) Mar. 12. 

31,698 (1922). Elektro- Osmose A.-G. (Graf Schwerin 
3es. ), Ruppel, and Dietrich. Purification of water. (21 1 ,562. ) 
dar. 5. ' ; '\ ■■ 

12,587 (1923). Hilditch, Wheaton, and Crosfiold and 
Sons, Ltd. Means for purifying or softening water by 
means of base-exchanging compounds. (212,453.) Mar. 19 

XX. — ORGANIC PRODUCTS: MEDICINAL 
SUBSTANCES ; ESSENTIAL OILS 

; Applications 

>■■■ Agoloum Ges. Preparing stable colloidal solutions of 
; jnlver. 6228. Mar. 11. (Austria, 14.3.23.) 

Naugatuck Chemical Co. Treating styrol etc. 6251. 
Mar. 11. (U.S., 30.6.23.) 

Sartig. Process of denicotinising tobacco. 5678. Mar. 5. 

Soe. of Chemical Industry in Basle. Manufacture of 4* 
oxynaphthaleno-1 -ary lket ones. 5784. Mar. 8. (Swiss, 
6.3.23.) 

Wado (Karpen and Bros.). Manufacture of hexa- 
methylenetetramine. 4932. Feb. 26. 

Complete Specifications "Accepted 

32,520 (1922). Hirchberg. Compositions containing form- 
aldehyde. (211,943.) Mar. 12. 

14,502 (1923). Iinray. (Soe. of Chemical Industry in 
Basle). Manufacture of solutions for medical injection. 
(211,771.) Mar. 5. 

14,672 (1923). Bloxam. (Cliem. Fabr. Griesheirn-Elek- 

tron). Manufacture of acylacetyl compounds.' (211,722.) 
Mar. 5. 

21,181 (1923). Layraud. Manufacture of new salts of 
C.C-di-substituted barbituric acids, (202,600.) Mar. 12. 

25,666 (1923). Pereira. Manufacture of 3.10-porylene- 

.quinone. (206,134.) Mar. 12. 

20,749(1923). Soc. des Etablissement Barbet. Apparatus 
for tho production of formaldehyde by catalysis. (206,158.) 
Mar. 19. 

28,997 (1923). Bloxam. (Chem. Fabr. Griesheim-Elok- 

tron). Manufacture of acylacetyl compounds. (211,814.) 
Mar. 5. 

XXI. - -PHOTOGRAPHIC MATERIALS AND 

PROCESSES 

Applications 

Farmer. Colour photography and photographic printing. 
5651. Mar. 5. 

Sondormann, Woit-he, and Ziehxn. Manufacture of colloid 
layers containing chromate colloids sensitive to light. 6695. 
Mar. 14. 

Complete Specifications Accepted 


■ Application / • 

Newton and Newton. Apparatus for^detectiug noxic 
gases in the atmosphere. 5906. Mar. 7. T 

Official trade Intelligence .C>f> -fv ^ 

The Department of Overse&a Trade (Developineiit% 
and Intelligence, 35, Old Queen Street, London, > 
S.W. 1) has received the following -enquiries for 
British goods. British firms may obtain further 
information by applying to the Department and 
quoting tho specific number ^4 rgentina : Centri- 

fugal pumps J9319/F.L./E.C./A./2) ; Australia : 
Bootmaking materials (412/7/1/1/215); Belgium : 
Artificial silk (286); Brazil: Artificial silk yams: 
(305) ; British India : Steel (The Directors, Madras 
and Southern Mahratta Railway Co., Ltd., 25, 
Buckingham Palace Road, London, 2 S. W. 1 ) ; Italy,: 
Linseed oil, varnishes (293), leathers (22275 /F.W./ 
M.C./2) ; Norway: Electrodes (298); Poland : 
Shellac, gum arabic (301) ; United States : Mustard- 
seed oil, rapeseed oil (22291 /F.W. /C.C. /2). 

Australia : Hardware (412/7/1/1/216) ; Belgium : 
Metals, chemicals (307); British India : Steel 
(East India Railway Co., 73-6, King William Street, 
London, E.C. 4, Ref. 3701/43/T.G./E.C.) ; Ecuador : 
Hardware (322); Egypt : Cast iron (12682/ 
F.E/E.C/2) ; France : Sugar, (308) ; Italy : Leather 
(310) ; Netherlands : Artificial silk (313) ; Iron and 
steel tubes (314) ; South Africa : Fluid disinfectant 
(13,356 /E.D. /C.C. /2); United Kingdom,: Steel (Cor- 
poration of Trinity House, Trinity House, Tower 
Hill, London, E.C. 3) ; United States : Pharmaceutical 
goods, hardware (320). 

Safeguarding of Industries Act U 

A complaint under Section' 1 (5) of the above Act, 
that rongalite, sodium formaldehyde sulphoxylate 
and zinc formaldehyde sulphoxylate had been 
wrongly included by the Board of Trade in their 
lists of dutiable articles was recently submitted to 
arbitration under the above subsection, apd the 
Referee hats now awarded that they were properly .so 
included and that the complaint has failed. 

Patents- in Jugoslavia 

A copy of an Ordinance modifying the Regulations 
for applications for patents, etc., claiming priority 
under Article 4 of the Industrial Property Convention 
of 1 911 , may bo consulted at the Patent Office 
Library, 25, Southampton Buildings, Chancery Lane, 
W.c.2. ; 


32,988 (1922). Clark. Production of photographic nega- 


, tivea. (212,294^ 
5000 (1923), 
.•'Mar. 19. 

19 , 1*8 (1923). 
graphio fUnw, 121 , 



Trade Information 

t Urht nr onmnna ^19 qoo \ Mr. A. F. Bird, 22, Bedford Street, Strand, W C 2, 
c has been appointed English agent for the sale of 

i. fiir AnUin-fabrikation. Photo- publications by the Chemical Catalog Co., Inc., of 
i&Mar. 19. > T — ' 
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EDITORIAL 

T HE discussions on chemical co-operation last year, and the learned Referee has incidentally 
which recently took place at various local pointed out that the statement in the article that 
sections of the Institute of Che mis try he decided that calcium carbide was not synthetic 
provide a number of useful ideas and suggestions, is wholly inaccurate. We know ourselves from 
A good many of these depend on the acquisition of bitter experience how easy it is to make such 
a Chemistry House and many formal and informal inaccurate statements and how fallacious is the 
meetings are now being held to investigate the memory as to quotations unless the wording be 
merits of particular schemes and particular sites, verified almost immediately beforehand. Wondering 
Some of the possibilities of co-operation are inde- whether Sir William Pope or ourselves had made 
pendent of the existence of a London mansion this slip and fearing the latter, we have refreshed 
containing the headquarters of the various societies, our memory by reading again the article, and 
Throughout Great Britain there are local sections with humility and diffidence wo suggest that the 
of two or three distinct societies, each local section learned Referee himself is under some slight jmis- 
luiving a large committee, some honorary officials apprehension. The whole tenor of the Calcium 
and meetings where interesting chemical com- Carbide articles is an argument that calcium carbide 
munications are read. He would be an acute man, is a synthetic organic chemical and that the Referee’s 
with a nice sense of discrimination, who could tell decision that it was not &o was inaccurate. It is 
from reading a report of a local section paper whether true that Sir William Pope first showed that it was 
it had been read before the Institute, the Society of organic and went on to argue that calcium carbide 
Chemical Industry, the Institute of Metals or some is not only an organic chemical but is also a synthetic 
other bod/. It would be a highly irregular pro* organic chemical. This we suppose was to satisfy 
^ceding for some ambitious local section to appoint our readers that it would not have been possible 
one joint committee of two or three of these societies, for the Referee had ho considered calcium carbide 
with one joint 5 honorary secretary, eight or ten joint to be organic to have excluded it on the ground that 
meet ings a year and some scheme of joint reporting, in >ny case it was not synthetic. A careful search 
joint publication and sharing of expenses. Wo through the article has failed to disclose a statement , 
cannot conceive any well-drawn rules which* would that the Referee decided that calcium carbide was 
permit such a proceeding, and it would not only be not synthetic. It is interesting to notice that 
irregular but undignified. But we are of opinion chemical terms are now for some purposes being 
dud, but for am unqualified respect for rules— the defined by legal minds. All definitions of any value 
result of a training which some chemists consider are rigid; it is frequently of no consequence that; 
almost criminal*— we should, if actively engaged in they are logical. If chemists do not frame their 
the work of the Herefordshire local section, make own definitions or adopt some unanimous views of 
the experiment, treating the consequence in the the meaning of the words they employ, they lay 
maimer advocated by Lord Milner. Is there a local , themselves open to having definitions thrust upon 
section of the Great and Little Cumbraes and the them by lawyers. The Federal Council, which has 
adjacent islands of Great Britain and Ireland ? hardly anything to do except trying to raise funds 
■ - ■ w. ...... for Chemistry House, to select a suitable site, to 

• • foster co-operation between some bodies who have 4 

'• lie Referee’s Award on the inclusion of “ Ronga- as yet only elementary ideas of it, to propound % 
• il! V’ a formaldehyde sulphoxylate, in the Safe- satisfactory scheme for the dyestuffs industry here 
gv-irding of Industries Act, I92T, has now been and to assist in preparing for the Copenhagen' 
published. l‘he Award refm« to. an article which meeting, might profitably ; spend a week-end at 
Wared in thjja Journal jtgt fcew and 



3fiO CHEMISTRY AND INDUSTRY 4 April** m* 


half-a-dozen definitions to start with. No definition 
of an “ organic 55 chemical will satisfy everybody. 
A definition could be framed which would now 
satisfy 60 per cent, of the chemists of this country, 
and if this were adopted each year the percentage 
would slightly grow until the non-conformists would 
on analysis reveal merely “ trace.” 

* id * 

The letter from Mr. N. K. Smith, in a recent 
number of this Journal , on the subject of the review 
of a recently published book, raises some interesting 
and difficult points. If a book is in the opinion of 
the reviewer good, it h-r worth while devoting a certain 
amount of space to a discussion of it, and to the 
explanation of errors and doubtful passages. If 
the book is in the opinion of the reviewer bad, the 
space available for the review is necessarily restricted. 
If a number of errors be mentioned as instances, 
unless ample space is taken up, the result is unsatis- 
factory both to the author and the readers. In the 
particular case Mr. Smith refers to, the reviewer 
originally wrote a much longer and detailed review, 
and it was at the request of the editor that his review 
was curtailed and left in very general terms. If 
wo had sufficient space, nothing would afford us and 
our readers greater satisfaction that the exposure 
pf a number of errors, the true explanation of the 
facts and the proper deductions to be made therefrom. 
No one has read Macaulay’s review of Croker’s 
Boswell without enjoyment and profit, and most 
of our readers are no doubt familiar with this instance. 
But how much time and space is involved ! The 
practice of this journal is to be careful in the choice 
of reviewers, to afford as much space as possible— 
too often inadequate — for a good book and less space 
for a book which does not attain that standard. 
Only in the case of good books is it worth while to 
point out errors, and even then not errors which are 
obvious to everyone who reads the book. We are 
expressing no opinion as to the particular book in 
question ; we have not read it. From the opinion 
of the reviewer, it seemed to fall into the class of 
books for which we cannot afford a column for a 
review, and we accordingly invited the reviewer to 
curtail his observations, and we must ourselves be 
saddled with the blame, if any, for this proceeding. 

♦ * * 

Cynics may shake gloomy heads over the fact 
that the announcement of the “ isolation of vitamins,” 
by Dr. W. Eddy, of Columbia University, was made 
in the issue of the Times dated April J . The state- 
ment runs that the “ new material is proved to be 
definite, chemical and indiy^tu^l, , . . is crystalline, 
possesses a definite^ielteg dboint of 233° C., and 
. . . behaves Further, it contains 

“43 per cent. hydrogen, about 

25 per cent, n per cent, oxygen,” 
* and “ is prea^fcWgrowlg yeast in the proportion 
of one partp||F f 40,000.” Prof. Drummond will 
doubtless b^Meased with the spelling of “ vitamin,” 
but we wefur what he thinks of this “ definite, 
chemical ajpjftdividual ” body, with its approximate 
contentrqf ffitfrogen and oxygen. 


EVAPORATING AND DRYING PLANT 

PART U 

By S. a URE, M.A., B.Sc., M.I.Chem.E. 

The term drying is used, with few exceptions, m 
industrial work, to denote the removal of small 
quantities of liquid, usually water, from a substance 
or structure. The method by which this liquid is 
removed will naturally vary with the substance being 
treated. Drying may bo effected either by chemical 
action, by adsorption, by mechanical means, or by 
the addition or removal of heat. 

Chemical Action 

When water is to be removed from a substance by 
chemical means, this may be done by effecting its 
decomposition by bringing it into contact with such 



Fig. t 


substances as metallic sodium, the carbides, and the 
nitrides, or by drying agents such as calcium chloride, 
lime, sulphuric acid, etc. For drying gases on a large 
scale, calcium chloride is employed, and, since 1SS0, 
various large-scale plants using calcium chloride 
have been designed. Daubine and Roy have de- 
signed such a plant which is capable of treating 
30,000 cubic metres of air per hour. It consists 
(Fig. 1) of a cylindrical shell, inside which arc ten 
trays, each containing a layer of calcium chloride, 
24 cm. thick. Each tray is also fitted with a cooling 
coil. The air to be treated enters at the bottom of 
the cylinder, and is then admitted either to a central 
distribution tube, or to the annulus formed by the 
outer wall of the unit and the outer walls of the closed 
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trays Containing the caloium chloride. In tho first then transferred by a worm conveyor, and discharged 
type of unit the air passes from the central shaft, into the outlet pipe from cyclone 3, where it meets 

tray 8, and then down- with a partially dried current of air, which carries it 
wards through the mass of calcium chloride, After into cyclone 2, where separation again takes place, 
its passage through the mass, the dried air flows into The gel which collects at the bottom of this vessel, 
the annulus, which is connected with the delivery is carried by a conveyor, and discharged into the 
pipe of t ie unit. Li the second type, the air, entering inlet pipe to the plant. The incoming untreated air 
through the annulus, passes upwards through the carries this gel into cyclone 3, in tho bottom of which 

bed ot calcium chloride, and is collected in the central the gel ultimately collects. From this vessel the gel 

tube, which in this case is attached to the outlet pipe, is carried to the activator for heat treatment, after 
Provision is made whereby hot gasos can bo passed wliich it is again admitted to the plant. The air, 
through the layers, to regenerate the calcium chloride, after passing in turn through the cyclones 3, 2, 1, is 
lor continuous working, therefore, the plant consists discharged into a battery of Jbag dust collectors, 

of throe such units, one being used to dry the air, which remove any gel which has been brought over 



Silica-gel Air-Drying Plant by the Kestner Evaporator and Engineering Co., Ltd. 


F.o. 2 


whilst the calcium chloride is being regenerated by 
hot gases in the second, and cooled by tho ooils in 
the third. 

Adsorption 

In this type of drying tho moisture is removed by 
being adsorbed and condensed within a structure 
containing ultra- microscopic pores, although these 
adsorbed vapours may be at temperatures and pres- 
SU ' VH considerably above their liquefaction point. 

- l,, h natural substances as bauxite, clay, charcoal, 
ote. after activation, possess this property in varying 
degrees. An artificially prepared adsorbent is silica 
K ( b which is the substance used for drying air in the 
1 > »nt illustrated diagrammatically in Fig. 2, In this 
plant, the silica gel is fed into "the current of air 
leaving cyclone 2, and is carried by this air into 
cynono 1. Here the gel, having adsorbed the 
moisture, falls into the bottom of the oyclone, and is 


by the dried air. Plants of the typo illustrated are 
capable of haudling large quantities of air such aa 
would be required in blast-furnace work. Where 
small quantities of air have to be dried, the static 
type of plant is used. In this the air passes through 
a bed of silica gel, which surrounds a number of 
parallel tubes, fixed at their ends to two tube plates 
attached to the ends of the containing vessel. When 
drying is in progress, water is circulated through the 
tubes, wliich are also used to carry the hot gases 
employed during the reactivation period. This 
plant consists of two vessels, which, working alter- 
nately, produce a continuous supply of dried air. 
From tests made on a plant capable of handling 
100 cb. ft. of air per minute, it was found that 
from 91 to 98 per cent, of the moisture was removed 
from tho air, and that the temperature of the entering 
air could bo varied from 53° to 107° F, without 
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causing the percentage of moisture removed to fall 
below that stated above. 

Under the heading of mechanical separation can be 
included the removal of moisture from spongy 
materials, by compression in hydraulic or other 
presses, as well as the use of centrifugal machinery. 

Addition or Removal of Heat 

Drying by the removal of heat is practically con* 
fined to the treatment of gases, the temperature 
being reduced until the water vapour is converted 
into ice, which can be easily removed. Sometimes, 
however, this method, in conjunction with centrifugal 
separation, is employed in the treatment of delicate 
liquids, such as fruit juices. When a solid is heated, 
the outer layers of water which it contains are 
evaporated, and, owing to the difference in concentra- 
tion between the outer layers and the centre, diffusion 
of the water takes place from the interior to the surface 
of the body. For drying to be continuous, therefore, 
it is essential that the rate of diffusion of the water 
through the material shall equal the rate of evapor- 
ation of the water from the surface of the substance. 
Sometimes the rate of diffusion is the controlling 
factor in drying, and, if this is the case, if the rate of 
evaporation from the surface exceeds the rate of 
diffusion through the material, cracks are liable to be 
produced on the surface of the material. With 
fibrous materials on the other hand, the moisture on 
the surface layers is usually replaced as quickly as it 
is removed, and then the rate of drying is directly 
dependent upon the rate of surface evaporation ob- 



Vacuum Shelf Drier by F. Shaw and Co. 

Fig. 3 

tainable. The surface evaporation itself is a diffusion 
of water vapour through a relatively stationary 
film of air in contact with the surface, and then dis- 
persion of the vapour by convection into the sur- 
rounding atmosphere. Naturally the thickness of 
this air film will affect the rate of evaporation, which 
will also be directly affected by th$j||$jx>sed area of 
the material, and the difference in Jjwi&ure between 
water at the temperature ofethe |p« of the film 
in contact with the materkJpjhui^ ifcEe partial pressure 
of the water vapour in thejffifroo &ir. Since the 
vapour pressure at any iPhperature over two non- 
miscible substances etyuap the sum of their partial < 
vapour pressures, wififttr, if the substances are 
.iaa^^ be 
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lowered, it follows that, other factors remaining 
constant, the rate of drying in the second case will hfr 
less than the rate of drying in the first. 

Discontinuous Driers 

One of the earliest forms of drying plant consists 
of a well-ventilated chamber, upon the floor of 
which the goods to be dried were laid. Sometimes 
the floor was made of iron plates, and was heated 
from underneath either by a number of small fires 
placed at different points or- by metal pipes which 
carried the flue gases produced by a single furnace, 
and so distributed the neat more, uniformly over the 



Johnston Drier by Manlove, Alliott and Co., Ltd. 

Fig. 4 

floor space. When air inlets are provided in the 
floor, these are usually so arranged, that the air, 
before entering the chamber, is heated by passing 
round the pipes carrying the flue gases. Tne neated 
air laden with water vapour is removed through 
suitable ventilators in the walls or roof of the chamber. 
Sometimes the heating element consists of a series 
of pipes placed round the walls, through which 
either hot water or steam is circulated. The air 
inlets are then placed in that portion of the wall 
behind the heating pipes and the outlets in the 
walls or roof, in such a position that the heated air 
must traverse the chamber. 

To increase the accommodation in the chamber, 
the goods are often placed on trays which are sup- 
ported on racks. These chambers usually work at 
atmospheric pressure, but where recovery of the 
vapour evolved is desirable, the outlet is connected 
with a suction fan. A development of the ordinary 
chamber drier is the vacuum shelf drier, manufacturer 
by various firms such as F. Shaw, J. P. Devine Co. 
and G. Scott and Sons. This plant, illustrated ii 
Fig. 3, consists of a heavily ribbed cast-iron box 
fitted with a number of shelves. These shelves art 
made of rolled steel p’ates flush -riveted together n1 
the edges through a welded ring. Steam is admitted 
to the Space between the plates through bent pipes 
which allow of the expansion or contraction of the 
shelf with variations of temperature; An ioM 
pipe is attached to one comer of each shelf, the of her 
end of the pipe being connected to a steam header, 
which forms an integral part of the outer, casing 
The shelves are so arranged that the condensed 
steam will drain to another qqijier of the plato 
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** pa&‘^S&» bewail ■ m progress in the otJwrf stover it be 
found that drying in these stoves is stoppedv and 


i'masmr-mt . 

ft ;the Outer casing _ iw _ „ r iM[ 

'■ Id the smaller sizes, only one door is provided, remains so, until tho contents of the newly charged 
rat for larger driers a door is fitted at each end stove become as dry as the* others. Dryers of this 
f required. The doors may be of the hinged or type, whether of the cylindrical or box pattern, 
liding pattern, and when closed form an airtight are designed to withstand vacuum, and are suitable 
oint by the pressure of their machined faces agdlnst ; for drying such substances as dyes, explosives, fine 



Drier by the Lennox Foundry Co., Ltd. 
Fig. 5 


i rubber ring contained in a groove cut on the 
nsido skirting. Windows are fitted in the doors 
o permit of inspection of the material in the dryer 
luring the drvmg operation. A cast-iron vapour 
»ipo connects the top of the casing with a condenser, 
foeh stove should De provided with its own con- 


chemicals, foodstuffs, extracts, etc. This type of 
dryer is sometimes electrically heated. Another 
type of dryer, illustrated in Fig. 4, consists of a 
flat bottom cylindrical pan, provided with a steam 
jacket. The pan is provided with a cover, to which 
is attached tho mechanism for operating the stirring 



Firman Drier by Manlove, Ailiott and Co. f Ltd. 

Fio. (> 


li, !i for, if a number of. these stoves are coupled and the stool for the vapour pipe. The dunging 

<0 ■■ ' otmuon condenser, it will be found that, for hole is situated in the cover, whilst the machine is 

,l|il i it. working all the stoves must be charged at discharged through a rectangular opening in the 

u nr\ If an attempt is made to introduce a bottom of the pan, which can bo closed by a hinged 

n, v charged' stove into the system, after drying and balanced door. This dryer is designed to obviate 
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tho labour required in charging and discharging the 
shelf type of drier. Here the material is fed into 
the drier in hulk, and during drying is continually 
. broken up and turned ' over by the stirring gear, 
which also automatically discharges it through the 
opening in the bottom of the pan. Sometimes tho 
outlet for the pan is provided at the side (Fig 5). 
In the Firman drier, made by Manlove, Alliott and 
Go. (Fig 6.), a steam jacketed cylinder made of inild 
steel plates is mounted with its axis horizontal. 
Tnside this cylinder and rotated by a suitably driven 
central shaft are a number of scrapers. The material 
is fed into the drier through an opening in one of the 
end plates of the machine, and discharged through 
a second opening at the lowest point of the c.ylin- 
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THE USE OF GRAPHS IN CHEMISTRY 

By J. R- JERROLD, M.A. 

The use of graphs to show solubilities at varying 
temperatures is well-known, and other graphs showing 
the composition of binary and ternary alloys are of 
frequent occurrence but some other curves receive 
inadequate attention in our chemical publications. 

The change in radioactive substances and another 
changes where tho rate is a uniform percentage of 
the value at a given moment are indicated by the 
curve y=e x shown below (Fig. 1), in which the 
horizontal distance x denotes . the time, and O A 
represents the state at the time which is taken as 
tho origin. 
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Imperial Grain Drying Machine by Hlair, Campbell and McLean, Ltd. 

Fjg. 7 


drical wall. The only difference between this machine 
and tho Shetland drier is that the upper portion 
of the latter machine is rectangular instead of semi- 
circular in cross-section. These machines are largely 
used in the handling of waste products during their 
conversion into manures. All the above machines 
are of the discontinuous type, and, in addition to 
the labour often involved in charging and discharging, 
there is frequently a considerable heat loss due to 
the cooling down of the plant before discharging 
operations can begin. 

[To be continued) 


The curve deserves far groater attention 

from chemists than it receives. It is shown in 
Fig. 2, and the theory of probabilities proves that it 
represents the curve of normal error. The line 0 A 



It is announced that *Mr. H. Hollfll|p r M.Sc., which divides the curve symmetrically separates the 
senior gas chemist to tjufe South Metropolitan Gas departures due to chance errors ? into two dashes, 
Co., has been ^jLjppoin^^phief gas chemist to tl^ those which are too little, and thyse which are loo 
Gas Light and Coodjifiiifc; irreat. The vertical distances sho w* joqntber of 
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such errorsVw&H errors are those close to tie median 
line, they are frequent in number. The large errors 
which are shown by greater distances from the median 
line occur less frequently and the curve will, at a 
suitable distance, become practically coincident with 
the horizontal axis. This implies that errors exceed- 
ing a certain figure ill practically not occur. 



o 

Fig. 2. 


The importance of this curve in chemistry is obvious. 

1 E a score or so of determinations of an atomic weight 
he made and suitably plotted on the basis of this 
curve, the median line can be drawn and this denotes 
the probable true atomic weight. So, too, a number 
of inaccurate analyses of a compound will — if suffi- 
ciently numerous — enable us to determine correctly 
(lie true proportions. It is the only curve that 
enables the truth to be rigidly deduced from inaccur- 
ate premisses. In fact, what we mean by truth is 
simply the median line drawn through the curve 
which results from plotting human opinions, whether 
true or false. This is, of course, merely a mathemati- 
cal statement in few w r ords of Lord Balfour’s “Foun- 
dations of Belief.” If only wo can get some definite 
statements of the beliefs of many individuals as to the 
theory of solution, the existence of bivalent hydrogen 
atoms, or any other problems where opinions are not 
unanimous, the truth can be elucidated by plotting. 

But this curve shows not only the truth and the 
probability of error, but the normal and the proba- 
bility of the abnormal. Wc may take the median 
line to show the average height of men, the very tall 
and the very short will bo denoted by positions close 
to t he horizontal line. Or we may arrange humanity 
in the order of their intelligence ; the great, mass of 
normal people occupying the central positions in the 
curve, Fellows of the Royal Society on the extreme 
left, lunatics on the extreme right. If the members 
of the Society of Chemical Industry be classified in 
this manner, one can judge how long it will take for 
them to secure their Chemical House. It depends 
mi the average member. 

The curve may be considered politically, the 
extreme right- will be occupied by such men as Lord 
Cu izon and Lord Birkenhead, the extreme left by 
some vigorous men from the Clyde school of politics. 
The most elementary integration will enable one to 
see what types of opinion must be included to enable 
a Prime Minister to command a majority. If a 
Prime Minister includes the extreme men, he will have 
to include a great length of horizontal space to obtain 
a majority ; on the other hand, the central p&rty 
r< i [u ires only a short horizontal length in order to 
include, a majority. This principle is capable of 
frequent application, and the mathematical analysis 
i* not so difficult as might be expected. 


FORTHCOMING EVENTS 

Apr. 4. Society of Chemical Industry, Liverpool Sec- 
tion, The Clubrooms of the Overseas League, 
14, Elliot Street, Liverpool, at 6 p.m. 
“Agriculture and Chemical Industry: Some 
Suggestions for Closer Co-operation Between 
the Chemical Manufacturer and the Farmer,” 
by K. If. Rideout, B.Sc. An informal dinner 
will be held after the meeting at the University 
Chib, Mount Pleasant. 

Apr. 4, Socikty ok Chemical Industry, Birmingham 
Section . Joint meeting with the Chemical 
Engineering Group, at the White Horse Hotel, 
Congrieve Street, Birmingham, at 6.30 p.m. 
“ The Premier and Other Disintegrating Mills 
and their Applications in Industry,” by Captain 
F. J. 0. China, informal supper at 8.30 p.m. 

Apr. 4. Society ok Chemical Industry, Manchester 
Section. Annual general meeting, the Textile 
Institute, 16, St. Mary’s Parsonage, Manches- 
ter, at 7 p.m. “ The Tautomerism of Amidines,” 
by Prof. F. 3,. Pymnn, D.Sc., F.R.S. 

Apr. 7. Ceramic Society, Central School of Science and 
Technology, Stoke-on-Trent, at 7.30 p.m. (1) 
“ Note on the Use of Wood-Wool as a Packing 
Material,” by B. Olsen. (2) “ Electrical 

Porcelain ; the Effect of Varying the Composi- 
tion upon some of ils Properties, ” by E. Wat- 
kin. Short communications will also be given 
by F. 8. Worthington and Dr. J. W. Mellor. 

Apr. 7. Society of Engineers, the Apartments of the 
Geological Society, Burlington Hou.se, Picca- 
dilly, W. 1, ut 5.30 p.m. “Gas-firing (Flame 
Control),” by A. C. lonides. 

Apr. 7. Institution of the Rubber Industry, The 
Engineers’ Club, Coventry Street, Piccadilly, 
AV., at 8 p.m. (1) “ Improvements in Education 
in the Rubber Industry,” by Dr. T. J. Drake- 
ley, and (2) “ The Buyer Criticises the Manu- 
facturer,” by H . F. Trevillion. 

Apr. 7. Society of Chemical Industry, London Section , 
at the Royal Institution, 21, Albemarle Street, 
W. 1. Prof. II. E. Armstrong, F.R.S. , will 
give an address on “Sir James Dewar as an 
experimental inquirer,” with demonstrations. 

Apr. 8. Institution of Petroleum Technologists, The 
Royal Society of Arts, John Street, Adelphi, 
W.C. 2, at 5.30 p.m. “ The Crude Oils of 
Burinah and Assam,” by W. J. Wilson, F.l.C. 

Apr. 8. Institution of Civil Engineers. Joint meeting 
with the Institute of Chemistry and many 
other Engineering Societies, Great George 
Street, Westminster, S.W. 1, at 6 p.m. Dis- 
cussion on “ Standards of Comparison in Con- 
nection with the Thermal Efficiency of Internal 
Combustion Engines. 

Apr. 8. Institute of Metals, North-East Coast Section, 
Armstrong College, Newcastlo-on-Tyne, at 7.30 
p.m. Annual general meeting. Birmingham 
Section , the Chamber of Commerce, New Street, 
Birmingham, at 7 p.m. Annual general meeting. 

Apr. 10. Institute of Metals, London Section , tho Insti- 
tute of Marine Engineers, at 8. “ Failures in 

Metals and Alloys,” by 0. H. Gulliver, D.Sc. 
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SOCIETY OF 

ANNUAL GENERAL MEETING, 1924 
July 9—12 

PATRONs H.M. THE KING 

Preliminary information regarding this meeting 
was given on p. 309 of Chemistry and Industry for 
March 21. 

A programme will be issued shortly. 

Members are asked meantime to note that the 
railway companies in Great Britain (except the 
Metropolitan and London Electric Railway Com- 
panies) have agreed to issue tickets at the ordinary 
single fare and one-third for the double journey to 
passengers travelling to attend the meeting. The 
tickets will be available from July 8 to 14. 

OFFICIAL NOTICES 

ANNUAL REPORTS OF THE PROGRESS OF APPLIED 
CHEMISTRY 

The eighth volume of these Reports is now ready, 
and copies are in course of being despatched to 
purchasers. 

The price of the book is 7s. fid. to members of the 
Society, and 12s. 6d. to non-members, post free in 
each case. 

For full particulars see page xiii. of the Advertise- 
ment Section of the issue of March 28. 

BIRMINGHAM AND MIDLAND SECTION 

During the meeting held on March 18, Mr. A. W. 
Knapp read a paper on “ The Fermentation of 
Cacao,” of which the abstract reached us too late 
for inclusion with the account of his paper on the 
theobromine content of cacao. 

Mr. Knapp said the cacao bean, as it came from the 
pod, was covered with a fruity pulp. It was neces- 
sary to dry the bean in order to obtain a stablo pro- 
duct, and the drying could be more rapidly accom- 
plished if the beans were first allowed to ferment, 
either in boxes or heaps. Sacckaromyces cerevisice, 
8. ellipsoideus and S. theobromce , had all been found in 
satisfactory cacao fermentations. With “ foras- 
tero ” cacao, which was fermented for six or more 
days, after the third day the temperature is usually 
48-50° C. This was a very high temperature for 
yeast fermentation and was not satisfactorily ac- 
o tainted for by the presence of acetic bacteria. The 
cider-like liquid which ran away during fermentation 
was known as “ sweatings,” and about 10 million 
gallons of this liquid, which contains about 10 per 
cent, of sugars, ran to waste every year. 

A detailed account was given of the changes occur- 
ring in the interior of the bean during fermentation. 
These included the distribution of the isolated masses 
of yiolet pigment throughout the bean, and the 
oxidation of the tannins to brown bodies in the 
prince of an oxidase, ft was this oxidised tannin 
produces the chocolate colour of roasted cacao 
was, however, odourless and tasteless, 
thus was responsible for a reduction in 
ringer, ey but did not account for the character- 
J8|rt1e cocoa aroma. The oxidation was continued 
inuring drying. 
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JlcketfdeyThad su^efttcii the 
cacao might be replaced by killing the beaaV'.by 
freezing, and removing the pulp by washing. Perrofc 
had suggested that the bean should be steamed, and; 
the pulp removed by dilute alkali. Neither of these, 
methods gave a bean which had the chocolate aroma 
on roasting. Experiments were described to show 
how far the normal changes could be brought about 
in the absence of the pulp. In the presence of 2 per 
cent, aeetio acid at 40-43° C. the skinned beans 
assumed the appearance of fermented cacao, but, on 
roasting, the aroma was lacking. Research was 
needed to show what substances were produced in 
the bean during fermentation, which, on being 
heated, gave the cocoa aroma. 


GLASGOW SECTION 

The seventh meeting was held in the Institute of 
Shipbuilders and Engineers, on March 28, and was 
presided over by Mr. W. E. Moodie, F.I.C., Chairman 
of the Section. 

Prof. T. S. Patterson gave an addendum to a 
paper on “ Modifications of Laboratory Apparatus,’' 
communicated by him to the Section at its last 
meeting, and ho was able to show an improvement 
on the second of the series then exhibited which had 
since occurred to him : namely , by the suitable 
change and simple redesign of the receiver for dis- 
tillation under reduced pressure applicable to small 
quantities of distillate. He showed how this applied 
to larger quantities and also demonstrated another 
piece of apparatus designed for this purpose a long 
time previously, but sutlering from the disadvantage 
of too large a number of joints which had to be kept 
air-tight. A description of a test-tube rack of simple 
construction, which rapidly drained the tubes 
concluded Prof. Patterson’s remarks. 

Dr. J. A. Cranston then read a paper on “The 
Influence on Chemistry of the Recent Knowledge 
gained of Atomic Structure,” beginning with a review 
of the genetic relationship of the elements, in which 
ho pointed out the undue prominence given to the 
number 8 by the classification suggested by Newlands 
and incorporated by Mcndcleefl in his table, which, 
notwithstanding its failings, had been to chemists 
a map of the world . One thing, however, remained 
clear, and that was that some relationship obviously 
existed between the elements, as shown in the 
diverse forms in which they had been tabulated, 
but that the rare earths had generally been a difficulty 
A table constructed on the Rydberg series and atomic 
numbers was shown and made the basis of furthei 
remarks. A consideration of Sir J. J. Thomson V 
work showed that some relationship existed between 
matter and electricity, and this relation had ben 
resolved into that between the electrical .content 
and the chemical properties and structure of tin 
atom by the ^ discovery of radio-activity, for lb' 
expulsion of a- and /?- particles was followed by t! 
well-known change in position in the classification 
~~ or change in the atomic number — to that of tl-e 
resultant element. That the relationship between 
matter and electricity was not confined to the radi 
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During tho discussion, Mir. Burtord said he rather 
doubted the colorimetric estimation of small amounts 
of morphine, and considered that a blank parallel 
estimation should be performed. The addition of 
powdered silica to give an increased air space seemed 
a good idea, as calcium phosphate would appear to 
bo a non-conductor of heat. The camphor filter 
also would seem to t>e very useful. 

Mr. Powell, in reply, stated that a blank control 
experiment in the colorimetric method was neces- 
sary, although this method was only used where 
morphine was well below the minimum of the 
Dangerous Drugs Act. 

EDINBURGH AND EAST OF SCOTLAND 
SECTION 

The annual general meeting was held in the Hall 
of the Pharmaceutical Society, Edinburgh, on 
March 18, 1024, Dr. Alexander Lauder in the chair. 

Dr. Alexander Lauder was re-elected chairman for 
the ensuing year, and Mr. W. A. Williams was elected 
vice-chairman. Mr. W. T. H. Williamson was 
re-elected hon. secretary and treasurer, and Dr. T. 
Rettie, hon. auditor. The following new members of 
Committee were elected : Prof. Sir James Walker, 
Prof. Hendrick, Dr. H. E. Watt, and Major R. Bruce, 

The sixth ordinary meeting took place after the 
business mooting, when a lecture was delivered by 
Dr. N. V. Sidgwick, M.A., F.ll.S.,on ‘ £ Co-ordination 
and Co- valency.” 

Chemical combinat ion is duo to rearrangement of 
the outer or valency electrons between the atoms 
concerned. This can occur in two ways, leading 
to two kinds of linkage : — 

(a) One or more electrons are transferred from one 
atom to the other, the atoms being held together by 
the resulting electrostatic charges (electro- valency, 
ionisablc, not directed in space). 

(b) One or more pairs of electrons (one pair to each 
link) are in some way shared between the atoms so as 
to count for both (covalency, non-ionisable, directed). 

No other form of valency need be assumed if we 
remember (1) that besides the ‘ octet 1 (corresponding 
to a co valency of 4) we may have a stable group of 
12 or even 10 shared electrons (covalency of 0 or 8), 
as in SFj and OsF 8 ; (2) that though the two electrons 
required for a covalent link usually come one from 
each atom, they may both be provided by one of the 
atoms. This leads to a second kind of co valency, 
which we may call a co-ordinate link. Such links 
attach the NH 3 groups in a complex ammino. 

Hence the ordinary eovalency of an atom (like its 
electro valency) is deter mined by the number of its 
valency electrons, i.r. t by its group in the periodic 
table. But in its co-ordinate compounds this 
restriction no longer holds, since there the other atom 
rovides the electrons for the link. The covalency is, 
owever, found to be limited in a different w ay by the 
position in the periodic table. The maximum coval- 
ency (co-ordinate oi&pthorl is for hydrogen 2 ; for 
the elements from to fluorine P ; for those 

from sodium to ab^jpeopper 6 ; and for the heavier 
elements 8. The reason for this limitation is not 
known, although it has a close relation to the size of 
the sub-group^ of electrons on Bohr’s theory. 


An interesting discussion followed, the 
including Prof. R. N. Craven, Prof. Wilson and Dr . 
J. A. Cranston, of the Glasgow Section, Prof. C. G. 
Darwin, Edinburgh University, and Principal Laurie* 
Heriot Watt College, Edinburgh. \ 

CHEMICAL SOCIETY 

«r >*■, , 

The annual general meeting was held on Thursday, 
March 27, at 4 p.m., the President, Prdf. W. P. 
Wynne, occupying the Chair. 

The Treasurer, Prof. J. F. Thorpe, having pre- 
sented the Report of the Council and the Balance 
Sheet, their adoption vras moved by Dr. F. L. Pyman 
and seconded by Dr. O. L. Brady, both of whom 
referred with regret to the retirement of the senior 
Secretary, Prof. J. C. Philip, and the Editor, Mr. 
A. J. Greenaway. Prof. H. E. Armstrong associated 
himself with this expression of regret, and referred 
in congratulatory terms to the Council’s efforts to 
co- operate with other Societies, particularly in the 
domain of publications. The Report and Balance 
Sheet w r erc then duly adopted, and a vote of thanks 
to the Auditors was acknowledged by Dr. R. 0. 
Farmer. 

In acknowledging a vote of thanks to the Treasurer, 
Secretaries, Foreign Secretary and Council, Prof. 
Philip referred to the retirement of Sir William 
Tilden and Dr. Alexander Scott from the office of 
Vice-President, recalling that the former was respon- 
sible for the initiation of the Society’s Annual Reports 
on the Progress of Chemistry, whilst the latter, who 
was President during two difficult years of the war, 
instituted the movement which led to the formation 
of the Association of British Chemical Manufacturers. 
He expressed his cordial thanks for the help afforded 
him by the Officers and Members of the Council 
with whom ho had been associated during his eleven 
years’ tenure of office, and to the Assistant Secretary ; 
he also took that opportunity of emphasising the 
debt which Fellows owed to one particular committee, 
the Publication Committee, whose duties at the 
present time were especially arduous and delicate. 

Sir William Tilden recalled the early days of the 
Society, of which he was elected a Follow in 1864. 
In alluding to the then prevailing views of chemical 
const iiution and interaction, he spoke of the differing 
character and number of the papers then and now 
read before the Society. He desired to congratulate 
the President and the Society on the progress it 
had made, and to wish it every success in the future 

Dr. J. F. Spencer, Prof. A. J. Allmand and Prof. 
J. S. Brame were elected Auditors. 

The President then handed to Prof. F. G. Donna n 
the Longstaff Medal, saying that by his researches 
and inspiration he had established an unrivalled 
position in British physical chemistry, and referring 
in the briefest terms to the scope of his work on 
colloid systems, on the application of therm o<h 
namical principles to chemical problems, find m 
the domain of ionic chemistry. Prof. Donn;o» 
expressed his appreciation of the honour thus con- 
ferred upon him. 

In his Address, the President took for his theme 
the debt which chemistry owes to Russia, referring 
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first to the effort# in which' the Society had joined 
to mitigate the acute distress existing among Russian 
chemists, and expressing confidence that the high 
tradition of their science would be maintained as 
time and circumstances would permit. It was 
largely to the fact that, except in the earlier years, 
,he Russian language was usually employed, that 
ic attributed some lack of appreciation in this 
:ountry of so distinctive a school of research . 

With a brief reference to the conditions under 
vhich chemical study and research have been carried 
mt in the past, and to Lomonosoffs anticipation 
,f Lavoisier’s experiments on the calcination of tin 
uid lead in air, Prof. Wynne turned to Kazan as 
( icing (apart from Petrograd, the home of Mendeleeff, 
Mcnschutkin and Beilstein) the most interesting 
ditre of chemical learning, having an influence 
,n the development of Russian chemistry comparable 
with that or the famous laboratory at Giessen, 
flaus, the first occupant of the Chair of Chemistry 
:■< Kazan, was best remembered for his discovery 
i»f ruthenium; Zinin, who became Professor in 
1837, originated the use of ammonium sulphide 
in the reduction of nitrobenzene, nitronaphthalene 
mid m-dinitrobenzene to the corresponding amino* 
compounds. His successor, Butleroff, established a 
school of thought which quickly became prominent, 
mid further enhanced his reputation by the publication 
in 1864 of a text- hook of organic chemistry which 
was remarkable even in a remarkable age. Butlorofl, 
an going to Petrograd, was succeeded by Markowni- 
koff, who was in turn followed by Saytzeff and Flawit- 
zky. Names such as these naturally led to a brief 
survey of the development of the Russian Chemical 
Society, which was founded on 6/18 November, 
1X08. 

The debt which chemistry owes to the Kazan 
school could be broadly stated to bo the searching 
scrutiny of the property of unsaturation as mani- 
fested, on the one hand by hydrocarbons isologous 
with the paraffins, and on the other by carbonyl 
derivatives. Butleroff s work on the interaction 
<»f methylene iodide with silver acetate, and the 
action on the product of lime water, had laid some of 
tiie foundations of Bayer's view that the photosyn- 
thesis of sugar from carbon dioxide and water is 
achieved through the intermediary of hydrated 
formaldehyde ; the part which he took in tlie con- 
troversies concerning molecular constitution, 4 and 
ariioulaiiy the constitution of isomerides (including 
is synthesis of fort , -butyl alcohol in 1864) were a not 
mmtural result of his association with Wurtz and 
kokulc. Further, a claim might reasonably be made 
I'at the prolonged use of the zinc alkyl compounds as 
nit helical reagents until the discovery of the more 
ouvoniont magnesium compounds was due mainly to 
lu ‘ llsf “ made of them at Kazan by Butleroff (e.g., in 
aimrxion with pinacoiin), and later by Saytzeff. 
Kgmr, and their collaborators. Polymerisation 
' sfl engaged Butleroff’s attention, and to him the 
11 n mt explanation of the course of the reaction 
m " n ,U olefines was ‘due. 

(hie of Butleroff ’s first students at Kazan was his 
ucirxsor, Markownikoff, who put forward certain 
tics relative to the behaviour of directive influencas, 
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and the formation of additive compounds wlurfh 
although not rigid, were useful, and have Jed ■ for- 
stages to modem views of partial valencies, residual 
affinities, and induced altornate polarities. Later fiei 
turned his attention almost exclusively to an investi- 
gation of the naphthenes, which he discovered in 
Caucasian oil, the change in structure which may 
occur when cyclic compounds are reduced by hydrogen 
iodide being incidentally discovered. 

Much of the work of Saytzeff was concerned with 
the systematic synthesis of alcohols by the aid of 
zinc alkyl compounds ; in this enquiry he was assisted 
by his most brilliant student, Wagner, who after- 
wards continued the investigations at Petrograd. 
By carefully-regulated reactions, Wagner was able 
to show r that the first stage in the oxidation of an 
unsaturated carbon chain was the formation of 
dihydroxy- derivatives, with subsequent disruption 
at that point or elsewhere ; his results led to an 
acceptable view of the course of the action of fused 
potassium hydroxide on oleic acid, and contributed 
towards the more recent elucidation of the probable 
manner in which fatty acids are broken down by the 
organism. Wagner’s studies in the terpeno series 
were no loss noteworthy. 

Prof. Wynne then spoke more particularly of the 
chemistry of the carbonyl group, in the earlier develop- 
ment of which Butleroff, Saytzeff and Wagner were 
all concerned, and mentioned the w r ork of Petrieff, 
of Odessa, on mesoxalie acid. He also briefly 
referred to the once vigorous condition of the schools 
of chemistry in the former Russian cities of Warsaw, 
Riga, and Helsingfors, associated with the names of 
Walden, Aschan and Komppa, and recalled von 
Lebedeff’s researches on alcoholic fermentation. 

Having emphasised the advantages which would 
accrue to chemists from a more widespread study of 
the Russian language, the President concluded" by 
saying that, with sympathy and admiration for those 
who are carrying on the good work, he looked forward 
to the time when their nation would again play a part, 
in the advancement of chemistry no less vigorous 
and distinguished than was the case before the war. 

Prof. H. E. Armstrong moved a vote of thanks to 
the President, and accompanied his proposal with a 
request that he w ould allow the Address to be printed. 
Seconded by Prof. H. B. Baker, the vote was carried 
with acclamation. 

The President, then declared the following to be 
duly elected, a ballot not having been necessary : — 
Secretary, C. S. Gibson ; Vice- Presidents who have 
filled the office of President, Sir J. J. Bobbie, W. H. 
Perkin ; Vice-Presidents who have not filled the 
office of President, A. J. Greenaway, J. C. Philip ; 
Members of Council (Town) O. L. Brady, A. E. 
Dunstan, T. S. Moore, (Country) D. R. Boyd, B. 
Lambert, F. L. Pyman. 

The Informal Dinner was held at the Hotel Cecil 
after the Annual Meeting, and some 2(X) Fellows and 
their guests w r ere present. 

Mr. H. J. Evans proposed “ The Chemical Society,” 
coupled with the name of the President. 

The President, in reply, said this was the first 
occasion on which there had been an informal dinner. 






and as it was an obvious Success, he was sure the 
Council would endeavour to make it an annual affair. 

Prof. C. T. Morgan, F.R.S., proposed “ The Retiring . 
.Secretary,” coupling with the toast the name of 
Prof. J. C. Philip, F.R.S. The speech was mainly 
h in a humorous vein, but in referring to the valuable 
work which Prof. Philip has done since he became 
secretary, Prof. Morgan said the war came within 
A 8 months of Prof. Philip’s assumption of the office, 
fand that fact alone increased the secretarial duties 
enormously, not to mention the increased member- 
ship. One outstanding fact during Prof. Philip’s 
tenure of office was the admission of women 
, as Fellows of the Society. This innovation, hinted 
Prof. Morgan, might have been the cause of the 
disappearance of Prof. Philip’s facial adornment. 
Another step forward to bo associated with Prof. 
Philip was the co-operation of the Society of Chemical 
Industry with the Chemical Society in the publica- 
tion of chemical abstracts. That had led to the 
formation of the Bureau of Chemical Abstracts, a 
composite body representing both Societies, and of 
which Dr. Philip is the first Chairman. After an 
amusing reference to the attributes of the ideal 
secretary, Prof. Morgan said that Prof. Philip had 
all the qualities which an ideal secretary should have 
as wadi as other excellent personal qualities, all of 
which made it a matter of regret that lie was resigning 
his office. They were all extremely grateful for the 
work he had done for the Society as senior executive 
officer, and hoped that they would continue to have 
the benefit of nis mature advice. 

Prof. Philip, in replying, said it would be idle to 
deny that the machinery of the Society was now a 
little more up-to-date than it was, say, 10 years ago, 
and he consoled himself with the reflection that the 
time and energy which had been put into that work 
had not been wasted. It was fortunate that the 
Chemical Society should have taken a foremost part 
in endeavouring to bring about the co-ordination and 
eo-operation of the different chemical bodies. It 
had also assisted in bringing the Association of 
British Chemical Manufacturers into existence, and 
there was the joint Library scheme, whilst last year 
the separation of the Transactions from the Abstracts 
had rendered it possible for there to be one indepen- 
dent British organisation for the production of 
abstracts, and this might possibly ultimately lead to 
a sole publication in the English language. This 
was work accomplished of which the Society might 
feel proud. Finally, Prof. Philip congratulated the 
Council on arranging this informal dinner, because 
it enabled them to escape the sort of exhibition there 
had been at one or two recent dinners when very 
distinguished persons had displayed a colossal ignor- 
ance of what the c|ieinist. really was. Referring to 
Prof. Morgan’s remark nwut his changed appearance, 
Prof. Philip saidjthikt students had defined this 
as a “ b e a v er ea veraent .* ' 

The final toa^t^fcas “ The Longstaff Medallist for 
; 1924,” coupled with the namo of Prof. F. G. Donnan, 
F.R.S. In proposing this toast, Prof. E. C. Baly, 
F.R.S. , said that ip Prof. Donnan they had a person- 
ality which had both dominated a very far-reaching 
ac^opkol rq^arch, and had also endeared him to all. 


In trying td vojice appreciation of 
found himself overwhelmed by the recogidf ^ 
jbis own indebtedness to him, but he was proud tt 
speak of Donnan as a stimulating personauty, , aa. ♦ 
great philosopher, of his never failing wealth of helpful 
criticism and advice* and of his enthvsia&inforDame 
Nature and he* haj diwork. The I ms^ 
was a triennial epoch in the annals of the Society* and 
be felt that the Council, > inhonquring^ Hof, Bomtw 
had honoured itself by insenbing a very ^stinguiahed 
name on an already distihguisli^d rolL ! 

- Prof. Donnan, w r ho was enthusiastically .received; 
said he failed to recognise the picture which Prof 
Baly had painted, but he again thanked the Counci 
very heartily for awarding him the Lpngstaff medal; 
and the company for the manner in which the toast 
had been received. ’ , vV 7 , v .. . 

There -was a musical programme during the evenings 
part of which was contributed by members «f the 
Society. ' . , 

INSTITUTE OF CHEMISTRY 

Mr. Marlow, Assistant Secretary of the Institute 
speaking before the Edinburgh Section on March 
20, the Glasgow Section on March 21, and the Bir- 
mingham Section on March 24, said that, although 
his remarks must not be taken as being an official 
expression of the views of the Institute, the con- 
solidation of British chemical interests was one o! 
such immediate importance that there were certair 
principles which should be discussed by tho Loca 
Sections. 

The main objects of co-operation were 

(a) Economy in Organisation. —A* an instance, 
they would perhaps realise that the indiscriminate 
circularization which was now going on from all 
the bodies was extraordinarily wasteful in labour, 
in materials, and in postage. Given co-operation 
it was a simple matter to send all this forth in an 
orderly economical manner. 

(b) Economy in Publications and in Printing.— 

Much had already been done in this respect by the 
provision of a Bureau of Chemical Abstracts, but 
much remained to be done in other directions, and 
he hoped that in time we should see one Journal 
covering every aspect of British chemistry. This, 
would, by reason of its large circulation, prove a.j 
still more valuable advertising medium, ana reduce i 
thereby the cost of publication. They, as Member^ 
of the Institute, could give a lead. Their own| 
Journal was only issued every two months ard,j 
consequently, much of what it contained was alr< edy I 
very much out of date. Reports of ther sectional^ 
meetings would have appeared in Chemistri / 
Industry and in the trade papers, so that the Inst-i-J 
tute's Journal was not only out of date; but 10 
extent provided an unnecessary duplication, 1*3 
cost £650 last year for printing and postage a!<>ne-| 
the Institute had a good opportunity of giv uig a| 
lead in this matter, ^ Jj 

(c) Provision of a Joint Library , — Much Had a ‘ r ^ 7| 
been done in this direction, an<f chemists as a who J? | 
should be very grateful to the Chemical ^ 
who had allowed their Library to form the nucleoj 
of a really national cheniical libra^. 
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or for chemistry as a whole. Many schemes might 
bo put forward but ho hoped that they would think 
in terms sufficiently largo to bring all the functions 
of chemistry into the one building. This would cost 
money, and he doubted whether that money was 
available on the purely voluntary basis. Therefore, 
he suggested that Chemistry House should be run as 
a business proposition ; that they should float a 
separate company, in which the main bulk of the 
shareholders were chemists, in order to secure a 
building which was very much too large for their 
immediate needs and that they should let for profit 
the space not immediately required. He thought of a 
scheme which would require roughly £300,000 in 
capital. He hoped that the chemical societies would 
invest some of their capital funds in a mortgage on 
the property. The space actually required for the 
chemical bodies, including a library of the size 
suggested to him by the Librarian of the Chemical 
Society, would be nearly 20,000 sq. ft. 

The professional standing of chemists in the eyes 
of the world depended upon the public esteem of 
their work, and they must neglect no adventitious 
aid to publicity. They should use the importance 
of their headquarters as a piece of propaganda by 
assuring that their building had a frontage on to an 
important thoroughfare in London. This would, 
however, involve a rental equivalent to nearly 
£9000 per annum. They would, therefore, agree 
that the extent of the accommodation required even 
now by chemistry was such that a plan conceived 
on a small or voluntary scale would be likely to fail. 

This standing rental of £9000 represented a sub- 
scription of about li>8. per head for every individual 
in the chemical bodies. They should, therefore, 
utilise the profits from their letting— (a) to produce 
a reasonable, though perhaps small, return on the 
capital ; ( b ) to allow the chemical organisations to 
live rent free ; and (c) to devote the residue either 
to further interest on the capital, or to reserve. They 
would, however, realise that with ( b ) fixed at £9000, 
if the scheme were not coneeived on a broad plan, 
(c) would varnish and (a) would be reduced to neg- 
ligible quantities. On the scale he had suggested it 
was possible to make the scheme succeed, but he 
doubted whether the scale could be reduced. It 
had been suggested that they should not combine 
business and sentiment by allowing the chemical 
societies to live rent free, but they must remember 
the extent to which they were now rent free, and 
must realise that whether they would or not, they 
were considering a matter which represented one of 
the ideals of chemists. It did not seem to him to 
matter very much to their pockets whether that 
£9000 were used in providing an additional 3 per cent, 
interest on the capital, or in reducing subscriptions 
to the chemical bodies by thfljgffuount of about 15s. 

He trusted that the Ch^flKlndustry Club would 
move to headquarters a^pHpbf their first tenants, 
and he was assured possible to secure a 

site which would interfefcvsomo large restaurateur 
to take a large amount of space for a public restaurant, 
thereby securing not only the catering department 
of the club and a convenience for chemists, but a 
permanent advertisement of chemistry’s headquar- 


ters. He hoped that the rest of the space avaiiabf 
for letting would be taken up very largely by chemicf 
manufacturers or merchants, or by others intereste 
in the advancement of chemistry, so that Cheraistr 
House would be a real chemical headquarters t 
which the world wide interests in British chemistr 
would naturally gravitate. 

It had been stated that the Institute’s function 
differed so materially from those of the other bodie 
that it should not enter into a scheme of co-ordination 
Further, it had been urged that the Institute possesses 
its own headquarters, which were stated to b 
adequate. 

On the first point, it should be stated that, apar 
from pure circularisation, the Institute’s organisatioi 
was necessarily more complex and more complet 
than that of any of the societies, and for this reasoi 
was the more easily adaptable to dovetail the simila 
activities of the other bodies in the general interests o 
economic for chemists. For this reason, and be 
causo the common housing of all the bodies woul< 
tend to their rapprochement , he held that the Institute 
should not hold aloof, but should throw in its weight 
If the Institute held back, and chemists spoke still 
with two voices, none could say whether the Institute 
or all the other bodies speaking as a federation, wa.< 
correct. At great inconvenience the office accommo- 
dation of the Institute had been made sufficient for 
immediate needs, and for slight expansion. It 
could not be further extended without utilising space 
intended and specially suitable for other purposes 
If the Institute moved its headquarters to Chemistry 
House, the present building could be utilised as a 
research building, a purpose for which a quarter of 
the useful floor space was already used, thus securing 
a valuable additional asset. 

Discussion at Edinburgh Section 

Mr. Adam Watson felt that many of them would 
hardly ever see Chemistry House and that, therefore, 
the project might not appeal to the provincial mem- 
bers. They would be interested to know to what 
extent it would be possible to arrange for composite 
subscriptions and whether tho scheme for federation 
would be able to conceive not only one British .journal 
of chemistry but an international Journal of chem- 
istry which would avoid duplication. One of the 
great difficulties of the Local Sections was the lack 
of interest shown by their members. Dr. Dobbin 
felt that the financial aspect was likely to prove th« 
greatest bar to the realisation of such a scheme, 
Moreover, in many provincial centres they wanted 
to form their own chemical clubs. Ho would welcome 
economy in publications but had Mr. Marlow con- 
sidered the position of the trade press ? Mr. Bruce 
welcomed the scheme from the point of view of the 
advancement of science. To too many members the 
Institute was considered merely as a qualifying I '°dy- 
Mr. Williamson said that in Edinburgh they ^verc 
keen on local co-o] eration and their only regret 
was that London had held the first public meeting 
on the subject. r lhe scheme was most attractive 
but he was intrigued to know what would 1 ' 
financial position of the company when the chemkw: 
organisations wanted all -the space m ^ 
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Chemistry House. Mr. Martin asked how the pro- 
posals had been received by the other main societies 
interested. It was perfectly clear that such a scheme 
of co-operation would eliminate wasteful overlapping . 

Mr. Williamson interposed to say he knew that 
the question of accommodation of the Society of 
Chemical Industry was really pressing, and that 
the matter had already been discussed. He agreed 
that co-operation would reduce labour. The Chair- 
man, Dr. Lauder, thought that the main difficulty 
was that so many members lived in the provinces, 
and since they could not get to town they would 
have to bo persuaded of the real value to themselves 
and to the profession of the scheme. He could under- 
stand that it might appeal more readily to the 
members in the South of England. There was no 
doubt, however, that co-operation in the Journal 
and on Section meetings was valuable. 

In reply, Mr. Marlow said that the advantages of 
a common headquarters applied just as much to 
provincial members as to London members. The 
main point they must bear in mind was the fact that 
the scheme would be putting the finishing touches 
to the quiet but effective work of fifty years of 
Councils of the Institute on behalf of the profession, 
and they must remember that it would bring their 
profession more prominently before the eyes of the 
general public by whom, in the long run, their pro- 
fessional status was decided. He quite realised 
tlmt it would not be easy to secure the funds, but 
he was not pessimistic. He would like to see the 
consolidated organisations fathering future projects 
for the housing of their Sections, but they must first 
see that chemists as a whole were housed adequately 
in the interests of the whole profession, and not 
give primary consideration to the interests of any 
one Local Section. The plan was conceived upon 
such a scale that not even the most optimistic 
c hemist would anticipate that all the space would be 
needed for chemistry. The need of accommo- 
dation was perhaps more pressing in the case of the 
Chemical Society. 

Discussion at Glasgow Section 

T)r. Rintoul, the Chairman, thought that it was 
desirable that chemistry as a science should function 
a.s one unii. He welcomed the proposal that there 
should be one entity subdivided into the different 
departments. He hoped that the proposals would 
also have the eifect of eliminating the need ‘for the 
formation of further bodies. Ho realised, however, 
that the financial aspect was of vital importance 
and by no means easy. 

Mr. McCallum'asked whether Mr. Mallow favoured 
l he proposals put forward at the Liverpool Conference 
for the federation of scientific societies, to which 
Mr. Marlow replied that in liis opinion the whole chain 
of those proposals could not be brought to fruition 
until the important link of chemical consolidation 
k'd been securely forged. 

The meeting unanimously passed a resolution 
s npj)orting the resolution of the London Section 
asking tho Council to take steps to ensure co-operation, 
{| nd, on the motion of Mr. McCallum, the Section 
unanimously adopted a resolution that the Local 
^ tion of the Spoiety pi Chemical Industry be in- 


vited to discuss the London resolution and to support 
it. 

Discussion at Birmingham Section V : Co 

Prof. G. T. Morgan, F.R.S., the Chairman, having 
expressed sympathy with the project called upon 
Mr. Johnson, who discussed the position of the 
British Association of Chemists in connexion with 
co-opcration. Mr. Silvester said that there bad 
been much vague talk of these projects, and they 
were glad to have some conception of the difficulties 
which were to be faced and of the principles upon 
which they could be faced. Tho proposals were 
ambitious but not incapable of realisation. 

Mr. Marlow, in reply, said that he believed that the 
Association had been formed in the first instance 
through an under-estimate of the powers of the 
Institute to safeguard the interests of chemists. 
Their Charter expressly said that one of the reasons 
for tho formation of the Institute was the desire to 
advance the attainments, character, and status of 
chemists. He hoped, therefore, that when all chem- 
ists were working towards one end there would be 
no question of any differentiation between the 
Institute and any other body dealing with one of 
the functions allocated to the Institute under its 
Charter. Where they might at present differ was as 
to the method of accomplishment of that aim, but 
he hoped that the two bodies would consult together 
on the lines suggested at Liverpool. 3 

SOClfeTE DE CHIMIE INDUSTRIELLE 

The Fuel Group met on March 12, under the pre- 
sidency of Monsieur R. Etienne, to hear a paper 
by Monsieur J. A. Hardel on the possibility of 
industrial treatment of the bituminous shales of 
Madagascar. Monsieur Hardel first discussed the 
subject from the geological point of view, and gave 
some facts showing the industrial possibilities of 
the deposits, certain of them being large enough to 
permit of exploitation for hundreds of years. At 1 
present means of transit are very rudimentary, 
and both roads and railways will have to be estab- 
lished. Navigation on the local rivers would not 
be possible. The best way, therefore, would be to 
establish roads and pipe lines. Labour, food and 
fire-wood are abundant and would cause no difficulty* 
It would be advisable to work the deposits by shafts 
and to refine the material on the coast. The crude 
oil produced is similar to Mexican oil, and the shale 
yields from 80 to LOO litres of crudo oil per ton using 
surface samples, so that larger yields could be expected 
at greater depths. Treatment could consist of 
dry distillation, which would be simple as tho limits 
of distillation are small, or steam distillation, which 
would be very expensive. There is a new solvent 
method, however, which consists of treating the shale 
by solvents such as kerosene, heavy oil, paraffin, 
carbon disulphide, which extracts the oil and leaves 
the residue. To separate the useful products of 
this pasty solution it suffices to add an aqueous 
solution of sodium carbonate or soap, which separates 
tho layer of solvent laden with oil from the sand and 
other impurities. Volatile solvents can be recovered 
afterwards. 
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CORRESPONDENCE 

w THE UNQUALIFIED CHEMIST " 

Sir, — The position to-day of chemists who have no 
degrees is in many respects similar^ that of a large 
number of dentists prior to the enactment of the 
Dental Act of 1921. Just as to-day there are hun- 
dreds of men with theoretical knowledge, manipula- 
tive skill, and years of practical experience, but with 
no degrees, successfully filling important posts as 
.chemists, so there were hundreds of men practising 
dentistry of equal ability to the qualified dentists. 

The Dental Act sought to do for dentists what the 
Institute of Chemistry is, to a large extent, doing — 
and quite rightly- -for chemists, viz., to ensure' — -as 
far as examinations can ensure — that those practising 
the science should have attained a definite standard 
of ability. 

But whereas tho framers of the Dental Act realised 
that it was in a great many cases both impractical 
and unnecessary for men with years of practice to 
: sft for the same examinations as those just starting 
in the profession, and made provision accordingly , the 
> Institute of Chemistry is, apparently, not disposed to 
take such a just and practical view as regards those 
who, as chemists, have proved their ability by a 
greater test than academical examinations — the test 
of time and experience. 

If the Institute really seeks, as it professes, to help 
the bona fide chemist, it must seem to many that to 
work in the direction of getting the older and more 
experienced men regarded as unqualified simply 
because they have no degrees — and thereby minimise 
then- chances of advancement — is hardly in accor- 
dance either with its protestations or with justice. — 

I am, Sir, etc., V H 2 


A QUERY 

Sir, — I taki the liberty of enquiring whether one 
of the menders of your Journal could advise me 
regarding a continuous centrifugal separator which 
Would take only the solids (fine dirt) out of a fatty 
emulsion. The centrifugal used was only capable of 
effecting separation of a batch having an equivalent 
amount of dirt to that which the machine was capable 
of retaining (about 4 lb.) and choked after running 
for a quarter of an hour, when it had to be dis- 
: mantled and cleaned ; therefore, this is an impractic- 
able machine for our purpose. 

The fatty emulsion is the diluted grease recovered 
from the wool washers' effluent, which floats on the 
waters by the action of the nascent oxygen from the 
decomposition of hypochiorou^^id. a very successful 
and infallible flotation proceK^When floated off 
the residual waters, the \o\\ja3BE$f recovered grease 
is 160 gallons at lb. eq ua«H^007 lb., containing 
31 per cent, fat, 12 per ced^pBrt, and 57 per cent, 
water, which varies trov&.Mml g. and a litre. This 
is the recovery from thj§$effiuents of the two first 
bowls of a Leviathan machine, washing 9 bales of 
wool an eight-hour 'day. This concentrated 
to 3 or 4 times its volume and 
hoatod' tSfen stirred by live steam to, give 


it uniformity for the separator. It was slightly ack 
just above neutral, and proved the dirt to be free- 
this coincided with the experience we had with th 
centrifugal. , 

I am afraid that if a hot filter press were used th 
acid would play havoo with the filter cloths, am 
hero in Australia the washing and attention requireM 
to keep them in order would be a great worry. Wate 
and oil make a bad combination to go through i 
filter, and it seems to me almost impossible to obtaii 
the desired effect. 

If the emulsion is free from foreign matters— 
which in fact are protective colloids — the fat wil 
dissociate from the water by heat with the additioi 
of a little acid. 

I hope my appeal for advice on this matter will b< 
accepted by the Journal , for it may start the principle 
of the Journal being the medium to assist member! 
and others with advice when they are up against t 
problem and may elucidate problems which woulc 
interest many. Might I suggest that you even devot< 
a special page (printed on a different coloured papei 
so as to differentiate from the main body of th< 
Journal) in your Journal for this purpose. Here ir 
Australia we are very inefficiently informed oj 
mechanical appliances relating to chemical industries 
Trusting soon to have a reply in answer to mj 
request,— -I am, Sir, etc., Jean de Raevh 

Sydney, Australia 
Feb. 20, 1924 


THE INSTITUTE OF CHEMISTRY 

Sir,— -The letters you have published on the subject 
of the Institute of Chemistry seem to me to be rather 
spoiled by what I may call a touch of rancour. Your 
own subtle references to a certain vulpine bolshevist 
pleased me much, but I have to confess that I, too, 
am one of the foxes though I have nothing but praise 
for the grapes. 

Seriously, then, and without in any way wishing 
to cast doubts on the good intentions of the Institute, 
may I ask what provision eiosts for the case of the 
man trained as articled pupil (exactly as your other 
letters describe) \vho has attained to a position of 
responsibility and yet who cannot afford time for 
intensive study nor for exams., even if he still have 
the power to pass set tests ? It must be admitted 
that there is a time of life for passing exams, which 
passess away about the thirties, and after that time 
it is the experience and knowledge, tact and organising 
ability that find responsible positions for chemists. 

Will not the Institute sjate clearly whether or no 
there is a means whereby some of the older people 
can lend their support to what they all consider to 
be the accredited Institution of British Chemistry ? 
—I am, Sir, etc., R. Gf. Johnston, V:'- 

Scientist in oharge 

Midland Laboratory Guild, Ltd., 

Metallurgical Laboratories, 

King Alfred's Place, 

Broad Street, Birmingham 
* M&TOh 28 , ,. 18^4 • -j 
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ROTATORY DISPERSION 


Sir;— J>r. E. E. Walker, in his letter pf March 28 
rather misseB the point, of my remarks in the discus- 
sion at the Chemical Society on March 20. As I 
understand, the present’ position of the nuinerous 
investigations of rotatory dispersion, it can he sum- 
marised as follows ' r 

(а) For a long time it has been recognised that a 
mixture of two substances of unequal dispersive 
power and of rotatory powers of opposite sign will 
exhibit tlie phenomenon of anomalous dispersion, 

(б) The most refined methods at present employed 
for the determination of rotatory power give results 
which can be expressed by not more than two terms 
of tho Drude dispersion equation. 

(c) The majority of substances apparently require 
only one term of the Drude equation to express 
adequately their dispersive powers, 

(d) The hypothesis has been advanced that in the 
i'as i off a substanoe requiring tw'o terms of the equa- 
tion to express its dispersive powers, the substance 
in the chemical sense is heterogeneous, and is assumed 
to be a mixture of dynamic isomerides. 

(e) The greatest refinement of polarimetric measure- 
ments, however, hardly allows of a distinction be- 
w cen the cases in which one term of the Drude 
*<1 nation is sufficient and those in w hich tw^o terms are 
■equired to express the rotatory dispersion, except 
A'hen the two terms arc of opposite sign, the case 
vluch corresponds to “ anomalous rotation.” 

(/) Attempts to ascribe chemical significance to 
arieties of rotatory dispersion are becoming in^ 
reasingly difficult as facts accumulate. 

(g) Dynamic isomerides in the case of tartaric acid 
md its derivatives have not been isolated, but 
rerely postulated. 

It is true that the hypothesis of the existence of 
lynamic isomerides does account for the fact of the 
otatory dispersion of tartario acid and its esters as 
'utlined in Dr. Walker’s letter, but is this hypothesis 
ycessary ? The theory underlying the Drude equa- 
ion is that the rotatory dispersion is controlled by 
bsorption bands : the addendum advanced by several 
uthors that each absorption band indicates (or 
•elongs to) a distinct dynamic isomeride is not 
upported by the experimental results so far obtained. 

It therefore appears to me that Dr. Austin, Prof, 
iowry and their collaborators are unwise to allow 
lie exuberance of their enthusiasm for theoretical 
lews to tempt jbliern to write as if the existence of 
1 1 esc dynamic isomerides, which have been so often 
ostulated, has been definitely detected. It seems 
i scientific to do so, and is a practice, in my opinion, 

» be deprecated. 

Messrs. Austin and Carpenter are to be congratu- 
‘led on their experimental results obtained with 
•htions of the methylene derivatives of tartaric 
id, but these do not, in my ojpinion, throw any 
pbt on Dr. Astbury’s deductions from results 
Stained by /X-ray examination of tartaric acid 
— I am, Sir, etc., 

i lL PicKAfin ^ A 


OTHER TltlMCS ; 

Dr v J. I, 0, Masson, M.B.E., Reader in mor&apl^ 
Chemistry at University College, London, hasten 
appointed professor of chemistry and director of 
y Science Department in tho University of Durban^: 
Dr. Masson is one of the secretaries of the CheinicS* 

. Society. 

We are pleased to announce that Mr. William 
Cullen has become an honorary LL.D. of the Univer- 
sity of the Witwatersrand, air honour in which he is 
preceded only by General Smuts. 

The next meeting of the London Section will be 
held in the Royal Institution and Prof. H. E. Arm- 
strong, F.R.S., will give an address on Sir James 
Dewar as an experimental inquirer in interpretations 
of his work. The meeting is open to Fellows of the 1 
Chemical Society, who are cordially invited. 

The Council of the British Association has resolved 
to nominate Dr. Horace Lamb, F.R.S., formerly 
Professor of Mathematics in the University of Man- 
chester, as Resident of the Association for the 
Southampton Meeting in 1925. ' 

The centenary of J, Pullar and Sons, the largest * 
dyeing and cleaning company in the world, was 
celebrated on March 2fi, in Perth. It is interesting 
to recall that this firm was the first to use the first 
coal tar dyestuff when it was made by Perkin in 
' 1850.. ■ ... . . - *• ;/;• 

W. E. Sanger, who died recently in Chicago, wa# 
an authority on the technology of glycerin manm 
facture, ana had done much work on the <?hemica£ 
engineering of various branches of the oils and 
industry.;- •. 7 ( -.f 

The death is announced of Prof. H. Wolpert, 
formerly director of the Prussian Landesanstalt fi^p 
Wasser hygiene, and co-author, with his father, ofq£ 
large treatise on the theory and practice of ventilation- 
and heating. • • ■" td 

Prof. M. Gildemeister has succeeded the late Prof. 

V. Garten in the chair of physiology in the University 

of Leipzig. ' 

Dr. H, Sandqvist, lecturer in the chemistry an&j 
technology of wood at the Hernosand ' Teclmic4l;- 
Hochschulc } has been appointed professor of chemia&y? 
and pharmacy in tho Pharmaceutical Institute bl 
Stockholm. . v 

The Oppau Explosion 'y i 

The programme of the meeting Of the Faradayl 
Society to be held on Monday, April 14, in the Rooms \ 
of the Chemical Society, will include a Report on an 
investigation of the chemical, physical ana explosive J 
properties of Oppau ammonium sulphate-nitrate by 
Sir R. Robertson and Dr. G. Rotter, with Appendices 
by Dr, H. H. Thomas, Mr. A, L. Hallimond and Sir 

W. Bragg. ;; A short introduction by Sir R. Threfall 

will precede the report, giving briefly the conclusions 
of the Chemistry Research Board as to the causes off 
the Oppau explosion in 1921. Advance copies of the 
papers will be available (price 2s. to non-members) 
on application to the Faraday Society* 10, Essex 
Street, StrandJ W.G, 2. i&.- " ^ ‘ ’ 
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REVIEW 

Cobalt Ores. By E. Hai.se. Monograph of the 
Imperial Institute. Pp. 54. London : John 
Murray. Price. 3 s. 4 d. 

“ Cobalt Ores ” is a compilation of information 
which has been published during recent years on 
the occurrences and sources of supply of cobalt, 
both within the Empire and in foreign countries. 
It includes such meagre and statistical information 
as is available and also provides a useful list of 
references, general and geographical, to the literature 
on the subject. 

That part of the monograph dealing with the 
sources is handled well, but one is disposed to 
question the accuracy of some of the remarks which 
occur in the introductory chapter. For instance, 
the author says that “ nickel and cobalt may be 
regarded as interchangeable for many purposes”; 
one cannot recall any commercial or industrial use 
of cobalt where nickel could be substituted, although 
it is possible that, were cobalt cheaper, it might 
replace nickel for electro- plating. 

The author appears to be somewhat pessimistic 
regarding the future of cobalt unless it can be pro- 
duced at a lower cost. The chief use for cobalt 
still lies in the ceramic industry, but, notwith- 
standing an actual increase in price during very 
recent years, its application is appreciably extending, 
especially in the form of metal ; witness its use in 
the manufacture of permanent magnets to replace 
tungsten and other steels. 


REPORT 

Report on the Present State of Knowledge 
op Accessory Food Factors (Vitamins). 
Second edition , revised and enlarged. Compiled 
by a Committee, appointed jointly by the Lister 
Institute and the Medical Research Council. 
H.M. Stationery Office , 1924. Price 4s. 6 d. 

To the many students of nutrition who wish for 
an authoritative account of the present state of 
knowledge of vitamins and who have not the time 
to follow the original literature on the subject, this 
report will prove most valuable. It contains prac- 
tically all the material embodied in the first edition, 
together with accounts of research work which is 
being carried out by experimenters in an ever- 
increasing number of countries. The section on 
pellagra has been omitted, for whilst this is still 
regarded as a disease of dietetic origin, it is thought 
to be due to some quantitative oMualitative defect 
in the protein of the diet, rather tn||| to a deficiency 
of some accessory food factor. It a remarkable 
fact that in the early history of a siijpjcct, such as 
the whole study of vitamins, very little work has 
had to be contradicted, and that it has been found 
p<?ssible to reconcile the very different views on 
the cause of rickets, though not to explain why 
bhey are reconcilable. 

Much of the earlier work on accessory food factors 
vas necessarily undertaken to determine which 
oods did or did not contain the various vitamins, 


for the use of food substitutes during the war gave 
rise to very serious consideration on this point. 
During the last four years, however, work has been 
directed more to the scientific and clinical aspects of 
the subject. It has been possible to determine 
some of the physical and chemical properties of 
each vitamin, but no vitamin has yet been isolated, 
and practically nothing is known of their immediate 
action in the animal body. 

The technique for testing for tho vitamins A and 
B has been refined somewhat, so that more exactly 
quantitative comparisons can be made between 
cliff erent substances. 

It seems to be established that the vitamin A 
content of the fat, milk, etc., of an animal iB directly 
dependent on the diet, and it has been shown that 
this content oan be greatly increased by adding 
cod-liver oil to a diet, otherwise poor in vitamin, 
such as cows receive in winter, The rich stores of 
this vitamin in the liver oil of the cod have bofen 
traced through intermediate animals to the diatoms 
eaten by the various species of cdjpepods and other 
animals which form the plankton of the sea. The 
wide variations in vitamin content found in different 
samples of cod-liver oil seem to be due not so much 
to differences in preparation of the oil as to differences 
in the physiological condition of the fish when caught. 

The question of tho formation of vitamin A in 
plant tissues is dealt with, and the possibility of 
its growth- promoting function being due to a sub- 
stance other than the rickets-preventing substance 
is considered. There is a short summary of its 
properties as at present determined, such as its 
solubility, stability to heat, and susceptibility to 
oxidation. 

The more recent work on vitamin B has been 
chiefly chemical and physical. Its stability to 
oxidation has been demonstrated and some idea of 
the size of its molecules, or of aggregates of its 
molecules, has been gleaned from the fact that it 
will pass through permeable membranes which allow 
methylene blue and safranine to pass. Other work 
has been attempted, with varying results, on the 
physiological significance of vitamin B. 

Similar experiments have also been carried out 
on vitamin 0. 

Perhaps the most striking part of this report is 
the summary of Dr. H^rriette Chick’s work on 
rickets in children in Vienna, the full account of 
which has been published as a separate report 
(No. 77 of this series). Her general conclusions are 
that rickets may be prevented by a diet rich in 
the anti-rachitic factor (which may or may not be 
identical with the growth -promoting vitamin A) 
even in the absence of sunlight, but that sunlight, 
such as obtains in the summer months in Vienna , 
prevented and even cured many sufferers from 
rickets when the diet was very poor in the anti- 
rachitic factor. Experiments performed by various 
workers on rats with ultra-violet light and also with 
sunshine have supported these conclusions. No 
theory of the interaction of the two factors, vitamin 
and sunlight, has as yet been postulated. 

The report concludes with cnapters on the diet oi 
adults, the nutrition of infants, and the influence of 
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iiei on teeth ; And there is a bibliography of some 
ran /pages, which is a significant increase on the 
>hree or four pages of the earlier issue. 

The x various sections of the book are interestingly 
written ; experimental work has been accurately 
recorded and evidence for conflicting opinions on 
subjects even yot little understood has been carefully 
. balanced. It will prove a reliable book of reference 
for the student of vitamins and should supply the 
ever-increasing demand for a sound outline of a 
subject which hitherto has only been obtainable in 
cumbersome and expensive volumes. 


MARKET REPORT 

Ihis Market Report is compiled from special information 
received from the Manufacturers concerned. 

Units* otherwise- Mated the prices quoted below cover fair 
quantities net and naked at sellers' works. 

GENERAL HEAVY CHEMICALS 

Business is maintained at. a satisfactory level with a fair 
export business and very steady values. 

Acetic Acid, 40% tocji. . . £24 per ton. Fair inquiry. 

Acid Hydrochloric .. 3fi. Od.— 41s, per carboy d/d,, ac- 
cording to purity, strength and 


PARLIAMENTARY NEWS 


locality. 

Aeid Nitric 80 Tw, . . £21 10s. — £27 per ton makers 

works according to district and 


HOUSE OF COMMONS 


quality. 

Acid Sulphuric . . . . Average National prices f.o.r. 


Dyestuff* and the German Reparation Duty 

In reply to Mr. Waddington, Mr. Webb said he 
was aware that the price of German dyestuffs had 
not been reduced, but practically the whole of , the 
German dyestuffs imported into this country during 
the last few months had been against contracts made 
prior to November 17 last, and in respect of which 
the German Government undertook to continue to 
refund the amount of reparation levy, provided that 
delivery were made before the end of March, 1924. 
The price of deliveries made after that date would 
have been subject to an increase corresponding to 
the amount of the levy. The present position was, 
therefore, that now the British importer pays 
95 per cent, of the purchase price of any dyes 
imported to the German exporter, and 5 per cent, 
to the Customs, instead of 74 per cent, to the exporter 
and 26 per cent, to the Customs, as was formerly 
the ease. Consequently no reduction in prices was 
to be expected .—(Mar. 20.) 


makers’ works, with slight varia- 
tions up and down owing to 
local considerations : 140° Tw., 
Crude Acid. 65s. por ton. 168° 
Tw., Arsenical, £5 10s. por ton. 

' 168 " Tw., Non -arsenical, £6 15s. 

per ton. 

Ammonia Alkali . . £6 15s. per ton, spot, delivery. 

General export, demand good, 
particularly from the Continent. 

Bleaching Powder . . Spot £11 d/d. ; Contract £10 d/d. 
4 ton lots. 

Bisulphite of Lime . . £7 per ton, packages extra. 

Borax, Commercial — 

Crystal £25 per ton. 

Powder . . . . £26 per ton. 

(Packed in 2cwt. bags, carriage . 
paid any station in G?eat 
Britain.) 

Calcium Chloride . . £5 17s. 6d. per ton d/d. 

Potash Caustic .. .. £30 — £33 per ton. 

Potass. Bichromate . . 5jd. per lb. 

Potass. Chlorate . . ... 3d.— 3$d. per lb. 

Salammoniuo . . . . £32 per ton d/d. 

Salt Cake . . £4 10s. per ton d/d. 

Soda Caustic 76% .. £17 — £10 10s, per ton, according 


COMPANY NEWS 


to quality. $ 

Soda Crystals . . . . £5 5 h. — £ 5 10s. por ton ex railway 


BELL’S UNITED ASBESTOS, LTD. 

A dividend is announced of Is. 6d. per share on 
the ordinary shares, making a total distribution for 
the year of It) per cent. It is proposed to increase 
the reserve by .£10,000 to £38,000, and to carry for- 
ward £31,483, In 1922 the dividend t was 10 per 
cent, and the carry forward £37,911. 

BRITISH DYESTUFFS CORPORATION, LTD. 

The report for the year ended October 31, 11)23, 
reveals profits amounting to £251,422, against 
£102,657 in 1921-22. Depreciation is fixed at 
£160.025, against £411,382, the percentage allowance 
being the same. The fixed assets of the associated 
companies have been written down by £458,003 to 
£3,273,732, the Corporation having included £100,000 
formerly held as a reserve for research. Stocks, valued 
on a conservative basis, stand at £1,601,708, against 
£1,870,000, and goodwill, patents, etc. have been 
reduced from £1,000,000 to £750,000 as the result of 
*ums receivable from F l Du Pont de Nemours 
and Cp* • 


depots or jrarts. 

Bod. Acetate 97/98% . . £24 per ton. 

Rod. Bicarbonate . . £10 10s. per ton carr. paid. 

Slid. Bisulphite Powder 

60/62%.. .. £18 — £19 per ton according to 

quantity, f.o.b., 1-ewt. iron 
drums included. 

Rod. Chlorate . . . . 3d. i>er lb. 

Rod. Nitrate refd. 96% . . £13 5s. — £13 10s. per ton ex 
Liverpool. Nominal. 

Sod. Nitrite, 100% basis £27 por ton d/d. 

Rod, Sulphide cone. 60/65 About £15 per ton. 

Rod. Sulphite, Boa Orysfc. £15 per ton f.o.r. London, 1-cwt, 
kegs included. 

RUBBER CHEMICALS 

Antimony sulphide . . Expected to advance in sympathy 
with the crude metal. 

Golden . . . . . . 5[d. — Is. 3d. per lb., according to 

quality. 

Crimson .. .. la. 3d.— Is. Cd. por lb., acooriling 

to quality. 

Arsenic Sulphide, Yellow Is. lid. per lb. 

Cadmium Sulphide . . 4s. per lb. 

Carbon Bisulphide . . £24— £20 10s. per, ton according 
• to quantity, 
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Carbon Black . . . . Prices continue low but expected 

to advance in the Spring. Two 
or three caw lots can now he 
bought, at 6$d. per lb. cx wharf. 
For direct, shipment in quantity 
the price is about 6d. per lb. c.i.f. 
Carbon Tetrachloride . . £56 per ton. drums free. 

Chromium Oxide . . Is. 3d. per lb. 

Jndiarubbor Substitutes, / 3d. — 7d. per lb. Dearer owing to 

White and Dark ) increased coat of rape seed oil. 

t Good demand. 

Lamp Black . . . . 40s. perewt., barrels free. 

Load,Hyj)Osul|)hite . . 7£d. per lb. 

Lithopone . . . . £22 10s. per ton. 

Mineral Rubber “ Ruh- 

pron ** . . . . . . £15 10s. per ton f.o.r. London. 

Sulphur .. .. £.10 — £12 per ton, according to 

quality. 

Thiocarl>anilide . . . . 2s. 9d. per lb. 

Vermilion, pale or deep . . 3s. 4d. — 3s. 6d. per lb. 

Zinc Sulphide , . . . 7£d. — Is. 8d. ]>or lb., according to 

quality. 

WOOD DISTILLATION PRODUCTS 

All acetates command a good trade, but these are the 
only products in this section which show any activity. 
Acetate of Lime— - 

Brown . . . . . . £14 10s. per ton d/d. Demand 

! active. 

Grey , . . . . . £21 per ton. 

Liquor . . . . . . 9d. per gall. 32° Tw. 

Charcoal . . . . . . £7 5s.— -£9 10s. per ton, according 

to grade and locality. Market 
- steady. - 

Iron Liquor . . . . Is. 7d. per gall. 32° Tw. 

Is. 2d. „ „ 24° Tw. 

Red Liquor .. lOd. — Is. per gall. 14/15° Tw. 

Wood Creosote . . . . 2s. 7d. per gall. Unrefined. 

Wood Naphtha- • 

Miscible .. 5s. per gall. 60% O.P. Dull 

market. 

Solvent . . . . 5s. per gall. 40% O.P. Dull 

market. 

Wood Tar . . . . £5— £6 per ton according to grade. 

Demand not very brisk. Ample 
supplies. 

Brown Sugar of Lead . . £47 per ton. Demand active. 

i TAR PRODUCTS 

Acid Catholic— 

Crystals .. 7i|d. — 8d. per lb. Better demand , 

and firmer market, London 
prices reported up to 9d. 

Crude 60’s .. 2s. — 2s. 3d. per gall. Market 

stronger ; better demand. 

Achl Cresylic, 97/90 . , Is. lid.— 2s. Id. per gall. Demand 

still good. Market firm. 

Pale 95% . . . . Is. lOd. — 2s. per gall. Steady 

demand. 

Dark . . . . . . Is. 8d. — Is. 1 Id. per gall. Steady 

i business. 

Anthracene Paste 40 .. 4d. per unit per cwt. Nominal 

price. No business. 

Afottigracene Oil — - 4 

Strained . . 10d.-- l Id. quiet. 

Unstrained .. 8£d. — Pd. per 

Benzole — rW 

.Crude C5’s . . . . 10M.— -Is. works in 

• ' >■'. tank wo gons . W 

Standard Motor . . Is. 4JU. — Is. frLger Jail, ex works 

m in tank wagdite; 

Benzole, Pure , . . . Is. 8£d. — Is. lOd. per gall, ex 

' ^ ' works in tank wagons. 

Tolnqte~^0i§4 / >, .. la. 4jd.-~W 7<J. per gall. 


Taluole— Pure . ■ . , Is. 8d.— 4$. ltd. perjgal 

Xylol coml. .. . . 2s. 3d. per gall. • • v 

Pure . 3s. 3d. per gall. 

Creosote— 

Cresylic 20/24% . . 10 $d. per gall. Few inquiries. ’ 

Middle Oil .. 7|d.— 8|d. per gall, according to 

Heavy . . .. > grade and district* Market 

Standard Specification ) easier. J , 

Naphtha — 

Crude ..... . . 8d. — 9d. per gall,.') Better demand. 

Solvent 90/160* .. Is. 2d. — Is. 4d. > Woes show up- 

Solvent 90/190 ,. Is. 2d.— Is. 3d. ) ward tendenoy* 

Naphthalene Crude— ’ 

Drained Creosote Salts £7 — £8. Demand not so good. 
Whizzed or hot pressed £9 10s.— £12 per ton. Not ttiuel* 
inquiry. : \ '■■■ . ,**? ; 

Naphthalene— 

Crystals and Flaked .. £18— XlfLpcr ton. , 

Pitch, medium soft . . 57s. 6d. — 62s. 6d. per ton. Market 
dull. 

Pyridine— 90/140 . . 17s. 6d.— 18s. per gall. Demand 

well maintained. ^ . 

Heavy .. 11s.— 12s. Few inquiries. ■ 

INTERMEDIATES AND DYES 

Business in dyestuffs has increased and reflects an improve- 
ment in the textile trade. Orders have been for larger: 
quantities than of late. Prices remain firm. 

In the following list of Intermediates delivered prices, 
include packages except where otherwise stated. 

Acetic Anhydride 95% .. Is. 6d. per lb. 

Acid H. .. .. ..4s. 4£d. per. lb. 1 00%, basis d/d. 

Acid Naphthionic .. 2s. 5d. per lb. 100% basis d/d. 
Acid Noyillo and Winther 5s.. lOd. per lb.‘100% basis d/d. 
Acid SalioylioV^ech. ... is. 4d. per lb. Steady demand. 
Acid Sulphanilio . 10£d. per lb. 100% basis d/d. 

? Aluminium Chloride, an- 
■ hyd. .. .. Is. per lb. d/d. . 

Aniline Oil . . , . 7|d. — 8|d. per lb. nakcMl at works. 

Aniline Salts . . . . 7Jd. — l)d. per lb. naked at works. 

Antimony Pen taehlorido Is. per lb. d/d. 

Benzidine Base . . .. 4 h. tkl. per lb. 100% basis d/d. 

Benzyl Chloride 95% . . Is. 3d. per lb. 

ji'Chlorphenol . . . . 4s. 3d. per lb. d /d. 

ju-C^Ioraniline . . . . 3s. per lb. 100% basis. 

o-Cre$ol 19/31° C. . 4|d. — 5$d. per lb. Demand 

moderate. 

m-Creeol 98/100% ..2s. Id. — 2s. 3d. per lb. Demand 

moderate. 

p-Crosol 32/34° C. .. 2&. Id. — 2s. 3d. per lb. Demand 
moderate. 

Diehloraniline . . . . 3s. per lb. 

Dichloraniline S. Acid . . 2s. 6d. per lb. 100% basis. 

p-Dichlorbenzql . . . . £75 per ton. * 

Diethylaniline . , .. 5s. per lb. d/d., packages extra, 

returnable. lV .V 

Dimethyanilino . . . . 2s. 5d. per lb. d/d. Drums extra. 

Dinitro benzene ... 9d. per lb. naked at works. 

Dinitrochlorbenzol . . £84 10s. per ton d/d. Advanced In 
sympathy with benzol. 

Dinitrotoluence— 48/50 °C. 8d. — 9d. per lb. naked at works. 

66/68^. Is. 2d. per lb. naked at works. 
Diphenylamine .. .. 3s. 3d. per lb. d/d. 

Monochlorbenzol . . .. £63 per ton. 

a Naphthol . . . . 2s. 5cL per lb. d/d. 

f$ Naphthol .. ..Is. Id. per lb. d/d. 

a-Naphthylamine .. Is. 4£d. per lb. d/d. 
/LNaphthylamine .. 4s. per lb. d/d. • 

w-Nitramlino . . . . 5s. 3d. per lb. d/d. 

p'Nitraniline .. .. 2s. 4d. per lb. d/d. 

Nitrobenzene . . . . 5jd. — 5|d. per lb. naked at works. 

o-Nitrochlorbenzol . . 2s. per' lb. 100% basis d/d, ; 

Nitronaphtbalene^,. . * ;,1 l|d. '.per jb»,d/dv 
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l«ight Commercial 
^H s 4[oe«ium Oxide— 

;, r Light Cofhmeroial 
V ' 5^^ Commercial 
;■ Heavy Pm'e 
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■£■ ^*?^ ;, ^cryst v .B.K' .y.; 
'• Synthetic , i . >■ 


Acid, Boric B4\ 

Acid, Camphoric. c 
Acid, Citric . . 

Acid, Gallic r . , 

Acid, Pyrogallic, Oynt. 
Acid, Salicylic . , 

Acid, Tannic B.P. 

Acid, Tartaric . . 

Amidol 

Acetanilide 

AiriidopyHn 

Ammon. Benzoate . 

Ammon. Carbonate B.P. 
Atropine Sulphate 
Barbitone 
Bonzonaphthol 
Bismuth Salta . , 

Bismuth Carbonate* 

#» Citrate . . 

i» Salicylate 

n Subnitrate 

Borax B.P, . . 

Bromides— 

Potaaaium . , 

Sodium. , 

Ammonium . . 

< ’aleium Lactate 

Chloral Hydrate . . 
Chloroform . . 

Creosote Carbonate 
Cuaiacol Carbonate 
C examine . . 


Homatropine Hydrobri. 

nude . ... ; • 

1 lydroquinone 


90. oav— as, 9di per 
^Igiawix mekea 1 firmer* . ; 

Comraorokl acid 2a. 6d. per k 

BP „ quality is being sold i„ 
small lota at 4a. (td. lb. 

jW'J» ton, Powder £58 
l^r ton. Carriage paid any 
■ station in Great Britain. ■ 

• . ite.~2ig. ^ lb. Advanced by 
la. per lb. ' uy 

; pzjfr less 5% tor ^ 

" tSaLT 

• • fe per lb,, for 28 lb. lots. 

• ■ Prices quoted from 2s. 3d. ju )r lb 

dot ™ ^ Is. IOd. for ton lots.' 
In steady demand. 

‘ ' P® r Market quiet. 

’ Vic; less *%• Much 

irmer with more demand. Ud- 
ward tendency. ^ 

• 9s. per lb. d/d, « 

2s. 9d. per lb. for quantity. 
Larger Supplies available, ' 

• * 4s ' P° r ‘ b - Slightly dearer. 

• 3a 3d— 3a. fid. per lb. according 

to quantity. 8 

'•£37 per ton. 

' ‘ !*!' !£f ° Z - to, r English make. 

" ™ a \™‘ P° r ,to. Weak market, 

• ® s - 3d ' Per lb. Firmer. 

• a Steady market. Ibices avoiding 

to quantity : ® 

' n 28 '.?^ — 14 ‘‘- M - Per lb. 

• Me- 4d — 13s. 4d. 

• 10s. 2d— 12s. 2d. 

. 10s. 9d — 12s. 9d. „ 

• Crystal £29, Powder £30 per ton. 

Per lb. 

. 9d. y •* 

lojd. > Slightly firmer. 

Prices vary over a wide range. 
Good English make can be had 

V d ’ t0 2h ‘ **• per lb. 

3s. Od.porlb. 

2s- per ib. for qwt. lots. Very steady. 

0s. per lb. XiUlo demand. 

12s. 6d. per Ib. for cwt. lots. 

3s. Od— 3a. 9d. per lb. for foreign 
makes. Weaker. Without much 
inquiry. 


;‘4>' 1;.’ •*: ' v 

, Bed oxide 

^ Corrosive fmblimatc ! * 
White precip. , , 
Calomel .* 

Kethyl Salicylate 

Methyl SulplumaJ 

Paraformaldehyde 

Paraldehyde 

PHenacetin 
Pberiazone ^ , 

Phenolphthalein . . 

Potass. Bitart rate — 
60/100% (Croam of 
Tartar) 


- Y.v c i“ 

#76 per ton, loss 2}% 

*30 per ton, less 2}°/; 

"'■TV 8l1 ' l >1r to., according tA 

quantity. Steady market?® - 

«0s,. p«rlk Market firmer? 

26s— 36s. p 0r lb., aecording; ^ 

Very much firmer in view of the 
nse m the price of quicksilver, 

. higher prices expected. 

4s. 9d.-r^4s. 10d. per lb. 

3s— 3s. Id. ,, 

4s. Id.^ —4s. 2d. 

. 3s. 5d. — 2s. 6d. ” 

& w._a, w.porlk w 

24 s.V^b. han ° ther Salioylato s. 

3S 'utJirj/ J6r lb '' with o«.t nnieh.: 

1S 'bouiaT^deLi'° r ,b ’ W 

7s. per lb. Firmer. 

7s. i>d. per lb. for cwt. lots. Spot 
pnens much iower than forward 
offers. Firmer tendency. 

7s. 3d.— 7s. fid. per lb. plrm. 


Potass. Citrate- . , 
Potass. Iodide .v 

Potass. Metabisulpliito . . 
Potass. Permanganate — 
B.P. Crystal . . 

Commercial 

Quinine Sulphate 

Resorcin . . 

Salol 

Silver proteinate. . 

Sod. Benzoate, B.P. 

Sod. Citrate, B.P.C., 1923 

Sod. Hyposulphite- 
Photographic . . #| 

Sod. Metabisulphito cryst. 

Sod. ftitroprusside 

l P ^ as8< Tartiato 
(Rochelle Salt) 

Sod. Salicylate 7 . V 


carriage • paid. 


S8 t t r r v ™ t: ’ 'T 24% -W ton 
lota. Firm market. Frioeehnve 
upward tendency. 

Is. 8d.- — 2s. per lb. 

16s. 8d.— 17s. 5d. per lb., accord- 

K. qUAntlty * Dei ^ oon. 

71d. per lb., Lcwt. kegs incliicfed. 

8|d.— 9d. per lb. 

English make. 

8d^— -8td. per lb. carriago paid 
English make. H ™ ■ 

28 ’tin» ~st‘ 4< ?' pcr oz -< to 100 oa. 

tms. Steady market. 

6s. 3d. per lb. 

3s. 9d. per lb. 

1 0s. per lb. . r 

3 Vp P ijr ,b - in more pi 8 #^ 

la. Od— 2a. per lb., according «n 
quantity Much Armor in Join, 
mon wjth other citrates. - . ; 

ton# according to 
quantity, d/d. consignee’s st*V 

tion m 1 -cwt. kegs. ' 

37s. 6d.— 00s. per cwt., nett cosh, 

according to quantity. 

1 9s. per lb. I-ess for quantity.;, * 


30s. per oz. 

B :i. £ sta, 

- • . to quantity. * 


Sod. Sulphide — . 
Pure rocryst. . , 


■ ?fe«d— 8la.6d.pe r ewt.,acco«i; 
mg to quantity. Market quiet. 
M & Cf,t mn nn0ri Powdor M— 

^*.M.,x>rJb.,aooordm g ,e 
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Sod. Sulphite, anhydrous £27 £2$ ids. per ton, accord* Palma Rqea Oil . .- 

mg to quantity, 1-owt. kegs 
included. Xn large casks £1 per Peppermint Oil — 
ton loan. English.. 

Sulphonnl . . .. .. 18». fid. per lb. Waynes County 

Tartar Emetic . . . . Is. 4d. j>cr lb. Japanese 


Thymol 


..13s. fid.- 15s. per lb. for good 
white crystal from ajowati seed. 

PERFUMERY CHEMICALS 


Petitgrain Oil 
Sort dal Wood Oil — 
Mysore . . 
Australian . . 


. . IBs.'" fid. per Ib; V Very sKcir ( 
supply. 

. . 75s. per lb. Advanced 5s. per lb- 
. . 2 Is. per lb. Again advanced. 

. . 1 8s. per lb. btit very little being 
offered. 

. . 9s. fid. per lb. Advanced. 

. . 25s. per lb. 

. . 2 Is. per lb. 


Acetophenone 
Aubepino 
Amyl Acetate 
Amyl Butyrate 
Amyl Salicylate . . 
Anethol (M.P. 21/22 0.) 
Benzyl Acetnto from Chlo- 
rine-free Benzyl Alcohol 
Benzyl Alcohol free from 
Chlorine 

Benzaldchydc free from 
Chlorine 

Bc'nzyl Benzoate 
Cinnamic Aldehyde 
Natural 
Coumarin 
Citronellol 
Oitral 

Ethyl CinnArnato 
Ethyl T’h til u late 
Eugonol . . 

(teraniol ( Palma rosa) 
Gerardo l . . 

Heliotropine 
Iso ISugonol 

Linalol ex Be is do Rose . . 
Unalyl Acetate . . 

Methyl Anthranilate 
Methyl Benzoate 
Musk Ambrotte . . 

Musk Xylol 
Nerolin 

Plumyl Ethyl Acetate . . 
Phenyl Ethyl Alcohol . . 
Rhodinol . . 

Safrol 

Terpineol 

Vanillin 


1 2s. dd. per lb. 

I3h. Gd. 

2s. 9d. „ Cheaper, 

7s. 3d. 

3s. fid. r . 

4 s. ,, 

3s. 3d. 

3s. 3d. 

3s. fid. 

3h. fid. ,, 

Ins. (id. ,, Cheaper. 

20s. 

Ifis. 

10s. 

15s. 

3s. fid. 

Ik 

35s. ,, 

I Is. — 18s. fid. per lb. Advanced. 
8h. 3d. per ll>. 

1 5s. fid. 

21s. fid.‘ 

21s. fid. 

Os. fid. 
fis. 

52s. fid. ,, 

19 s. 

4s. 

12s. fid . 
lfis. 

57s. fid. ,, 

Is. 10*1. 

2 «. #. 

25s. 3d. — 20s. fid. per lb. 


ESSENflAL OILS 


Almond Oil, Foreign 

S.P.A 

An iso Oil . . 

Bergamot- Oil 
Bourbon Oorunium Oil . . 
Camphor Oil 
Ctmanga Oil, Js va 
Cinnamon Oil, Leaf 
Cassia Oil, 80/85% 
Citroiiolla Oil- • 

Java 85/90% 

Ceylon . . 

Clove Oil 

Eucalyptus Oil 70/75%. . 
Lavender Oil — 

French 38/40% 

Lemon Oil 
Lemongrasx Oil . . 

Orange Oil, Sweet 
Otto of Rose Oil 
Bulgarian 
Anatolian 


15s. fid. porlh. Dearer. 
2s. 7£d. per lb. Firmer 
forward. 

1 7s. per lb. 

32s. 

75s. porewt. 
fis. fid. per lb. 
ft id. per <>/.. 
fis. 3d. per lb. 

5s. 3d. „ 

3s. fid. „ 

8s. 4|d. 

2s. 3d. per lb. 

2 fis. per lb. Ad van 
3s 4d. ,, 

2:{d. per oz. 

13s. per lb. .\rf 

. 30s. per oz. ^ 

. 2 Is. fid. per 


Esters 


market 


PATENT LIST 

Tlv» dates pfivon in this list ore, In the case of Applications for Patents 
those of Applications, ami in the case of Complete Specifications aoooptod 
those of tho Official Journals in which the acceptance iB announced. Com- 
plete Specifications thus advertised as accepted are opon to inspection at 
ihO Patent Office immediately, and to opposition within two months of tho 
date given; they aro on sale at la. each at tho Patent Office, Sale Branch, 
Quality Court, Chancery L&no, London, W.C. 2, 15 days after the date 
given. 

L— Applications 

Binghatn, and Huntington, Heberlein. and Co. Apparatus 
for separating granular materials from water. 7155. Mar. 20. 

Brdgeat. Purification of products using alcohol as a sol- 
vent. 708fi. Mar. 19. (Austria, 15.12.23.) 

Carlsson. Manufacture of finely-dispersed substaneos. 
7284. Mar. 21. (Sweden, 6.2.24.) 

Davidson and Winzer. Kilns. 7249. Mar. 21. 

Field. Recovering solids. 7082. Mar. 19. 

Fritz. Hydrating, heating, and refining machines. G820. 
Mar. 17. 

Fulcher. Straining or filtering apparatus. 7040. Mar. 19. 
Golding, Pritchard, and UnitTSH Alkali Co. Means for 
effecting absorption of gases. 7208. Mar. 21. 

Imray (International Combustion Engineering Gorp.). 
Pulverizing-mills. 0968. Mar. 17. 

Koppors Coke Oven Co., Ltd. (Koppors). Tunnol ovens 
and kilns. 7174. Mar. 20- 

Lemmons. Filters. 7006. Mar. 19. 

Lomax. Preparation of solutions of solid or other soluble 
materials. 7337. Mar. 22. (U.S., 4.4.23.) 

May hew and Ramsay. Grinding, milling, and pulverizing 
apparatus. 7354. Mar. 22. 

Pink. Apparatus for separating liquids of different specific 
gravity. 7181. Mar. 20. 

Weokor. Separating volatile substances from non-volatile 
etc. substances. 7091. Mar. 19. ( Ger. , 20.3.23.) 

L — Complete Specifications Accepted 
21,045 (1922) and 6348 (1923). Woodall, Duckham, and 
Jones (1920), Ltd., and A. M. Duckham. Annular muffle 
furnaces or ovens. (212,585.) Mar. 2fi. 

34,142 (1922). Sonsthagen, Wood, and Koonok Co., Ltd. 
Emulsifying-apparatus. (212,642.) Mar. 26. 

8531 (1923). Arpin. Separating mixed materials. 
(212,752.) Mar. 26. 

17,329 (1923). Lodge -Cottrell, Ltd. (Metallbank und 
Motallurgischo Ges.). Electrical precipitation of suspended 
particles from gaseous fluids. (212,811.) Mar. 26. 

29,591 (1923). NaamU ozo Vennootschaap Montaan Metaal- 
liandol. Procoss for re-activating adsorption media. (207,547.) 
Mar. 26. 

II. -Applications 

Charpontier and Henneberg. Manufacture of fuel alcohol. 

7152. Mar. 20. (Fr., 20.6.23.) 

Charpentier and Henneberg. Manufacture of fuel alcohol. 

7153. Mar. 20. (Fr., 10.12.23.) 

Donald. Drying {mats etc. 7231. Mar. 21. 

Dupuy. Manufacture of artificial fuel. 6783. Mar. 17. 
(Fr., 29.3.23.) 

Edser, and Minerals Separation, Ltd. Flocculation and 
briquetting of coal. 6933. Mar. 18. 

Fox and Malone. 700 7. See XXI II. 
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OrM>r. 6751. See V1T.' , ^ ■ " s V|I.-'-C<)mpfete Spec{Hcttlofi Acccpted ; 

vHtoklord and Koopman. Combustion Of gaseous fuel.- 10,133 (l 923). Sulfur Akt.-Ck.8-, and Franck. Prooosa *md 
7160- Mar. 20. ' . apparatus for the manufacture of sulphuric acid. (212,763.) 

Hahn. Utilisation of liquid fools. 6791. Mar. 17. Mar. 26. 


Hirohberg. Treatment of hydrocarbon oils. 6817, Mar* 17. 
Illingworth Carbonisation Co., Ltd., and Illingworth. Dry- 
ing and mixing coals, 6835. Mar. 17. 

Lowe, Retort settings for distillation of coal. 7330. 
Mar. 22. 


IX. — Application ' r 

Rigby.. Manufacture of cement in rotary kilim. 7097. 
Mar. 20. 

X. — Applications 


Pert-en. Manufacture and regeneration of deco taming 
charcoal. 6826. Mar. 17. (Czocho-Slov&kia, 10.3.23.) 

Urbain. Manufacture of agglomerated carbonaceous ma- 
terial. 7033. Mar. 19. (Fr., 25.6.23.) 

Urbain. Treatment of gases etc. 7129. Mar. 20, (Fr., 

13.7.23.) 

Urbain. Purification of distillation gases etc. 7230. 
Mar. 21. (Fr. t 13.10.23.) 

Urbain. Apparatus for treating gases etc. 7305 and 7379. 
Mar. 22. (Fr., 9 and 26.1.24.) 

Wisner. Process of evolving hydrocarbon from fuel. 
6816. Mar. 17.' (U.S., 11.0.23.) 

Zuyderhoudt. Low-tornporature carbonisation. 7262. 
Mar. 21. 

II. — Complete Specifications Accepted 

20,152 (1922). Kemfry. Treatment of liquid hydrocar - 
hons and more ©socially cracked spirit. (212,500.) Mar. 20. 

34,513 (1922). Illingworth. Manufacture of briquettes. 
(212,063.) Mar. 20. 

34,745 (1922). Seigle. Distillation and dopolymerisation 
(illiquid or liquefiable hydrocarbons. (190,723.) Mar. 20. 

34,931 (1922). Pickard. - Production of explosive mixture 
for internal -combustion engines. (212,669.) Mar. 26. 

10,526 (1923). Fairwoather. Apparatus for t-he frac- 
tional distillation of oils from oil -shale or similar material. 
(212,770.) Mar. 20. 

16,950 (1023). Paul-Schiff and Co., and Borehers. Are- 
lamp carbons and electrodes. (201,537.) Mar. 26. 

18,947 (1923). Klotwr. See ill. 

28,759 (1923). Marks (Siemens und Halsko Akt.-Gos.). 
See XXIII. 

III. - Complete Specification Accepted 

18,947 (1923). Klotaer. Method of extracting tars and 
^trnes from bitiumui-containing materials. (212,828.) Mar. 20. 

IV. Applications 

Beckett, Thomas, Tonkin, and Scottish Dyes, Ltd. Dye- 
stuffs and .intermediates. 7255. Mar. 21. 

British Dyestuffs Corporation, Ltd., and Hodgson. Manu- 
facture of hydroxybenisaldehydes. 7057. Mar. 19. 

V. -Application 

Moses. Paper products. 7342. Mar. 22. 

Vi. Applications 

Ashworth. Process for finishing yarn etc. after dyeing. 
6902. Mar. 18. 

Farbwerko vorra. Moister, Lucius, und Bruning. Dyeing 
wool. 7083. Mar. 19. («er., 19.3.23.) 

McCulIum and Nelson. Dyeing fabrics. 7322. Mar. 22. 

VI. Complete Specifications Accepted 

H079 (1923). Courtaulds, Ltd., and Wood. Apparatus for 
use in dyeing, or Otherwise treating with liquid, fibrous 
materials in skeins. (212,749.) Mar. 26. 

16,134 (1923). Gontner. Method of colouring fibrous 
materials. (212,804.) Mur. 26. 

20,006 (1923). Ness. Apparatus for dyeing textiles. 
(205.812.) Mar, 20. 

VII. - Applications 

Lhornisoho Fabrilc Von Hoyden Akt.dks, Manufacture 
ut soluble antimony compounds. 7378. Mar. 22. (Ckr., 
2(3.23.) 

Dicker (Pemiutit Go.). 0829. See XIX. 

Draer. Production of puro hydrogen gas. 6751. 
M u. 17. (Belgium, 17.3.23.) 


Allindnna Ingen iorsbyran H. O. Torulf. Means for sinter - , 
ing ores. 0929 and 0985. Mar. 18. (Sweden, 22.8.23.) 

Bryrnbo St«?el Co., Ltd’., and Boilings. Heat -treatment of 
silicon steel. 7208. Mar. 21. 

Dicker (Chief Consolidated Mining Go,). 6830. Mar. 17. 
Hoal, and Metals Production, Ltd. Smelting metalliferous 
materials. 7004. Mar. 19. 

McMoriand. Flux for soldering etc. 6905. Mar. 18. 

New York Zinc Co., Inc., and Wade. Dehydrating minerals. 
0953. Mar. 18. (U.S., 28.3.23.) 

Stig. Production of alloyed steel etc. with chromium, 
manganese, etc. 7.174, Mar. 22. 

X. — Complete Specification Accepted 

28,208 (1922) amd 0099 (1923). Kent. Concentrators for 
ores. (212,598.) Mar. 26. . 

860 (1923). Rowley and Rowley. Blast furnaces. 
(212,685.) Mar. 26. 

8396 (1923). Mumford and Butterworth. Soldering alu- 
minium. (212,751.) Mar. 20. 

17,252 (1923). Soe. Anon, des Hants Foumoaux, Forges, 
ot Aci6ries de Po/npey. Process in the manufacture of man- 
ganeses steels. (201,539.) Mur. 20. 

XI. -Applications 

Burnett- and Hflddon^ Accumulator grids or plates. 
7061. 7062. Mar. 19. 

Burnett and Haddon. Accumulators or storage batteries. 
7063. Mar. 19. 

Edridge. Galvauic lotteries or cells. 0775. Mar. 17. 

XL- Complete Specification Accepted 

17,329(1923). Lodge-Cottroll, Ltd. (Mctullbankund Metall- 
urgischo Ges.). See 3. 

XIL- Application 

Wcygang. Manufacture of soluble or miscible oils, 
greases, and fats. 7178. Mar. 20. 

X III.- -Applications 

Carr. Composition for manufacture of linoleum etc. 
7005. Mar, 19. 

Marston. Transfer ink for producing indelible markings 
upon fabrics. 09-50. Mar. 18. 

Poliak. 7297. See XX. 

XIV. Applications 

Barber. Methods of covering surfaces with india-rubber 
etc. 6796. Mar. 17. 

Jeffrey. Manufacture of rublier compositions from latex. 
6954. Mar. 18. 

XIV. - Complete Specification Accepted 

3712 (1923). Hopkinson. Mixing compounding ingred- 
ients with rubber latex etc. (193,044.) Mar. 20. 

XV. -Application 

Kemot. Manufacture of glue, gelatin, and meal from 
fish offal, etc. 6943. Mar. 18. 

XV.- Complete Specification Accepted 
15,900 (1923). Tupparelli. Radio-active hides and skins, 
leather, furs, and the like. (212,803.) Mar. 26. 

XVII. — Complete Specification Accepted 
11,312 (1923). Verinigte Maut ner’scho Presshef e - Fa brilcen 
tks. See. XV11I. 

XVHL — Applications 

Baker. Frothing of liquids. 7171. Mar. 20. 

Distillers Co., Ltd., and Meyer. Dehydrating alcohol. 
7361. Mar. 22. 





XVIH.— Complete Sfredflcafioit Accepted -t ■ fcnam^loy^ V time* 'fejtto .mmft'&fSffi 

11,312 (1923). Vorin igfce Mautnerische Pressbefe-Fabriken trade expanded;- The coal industry l& stiu in a 'wcip 
Oea. Process for the clarifying and purifying of molassoe . • gtate, and sales of potash have not improved, Aeism0 
tor the manufacture of oomproreod yeoat. (106,928.) Mar. ^ 0 f prices. Ip, the toon ftnd bted W? 

SSJ^S- 

watw-eof toning, 6829. Mar. 17. Hours may be extended and the number of workers . 

\ Kemot. C943. See xv. , reduced. World market prices are still lowpr than 

Lainiicsta. Flavouring extract. 7070. Mar. 19. those prevailing in Germany. Home trade in dyes 

Oelwerke Noury & Van der Lande Ges. Treatment of improved with greater activity in the textile industry, 
inefai or Hour etc. 7092. Mar. 19. (Ger., 19.3.23). The glass industry is seriously depressed^ but tjm 

XX.- -Applications leather industry is doing well. — {Bd. of Trade 

• British Dyestuffs Corporation, Ltd., and Hodgson. 7057. Mar. 20, 1924.) ' -• ■ 


for tho manufacture of compressed yeast. (196,926.) Mar. 
26. ; 

XIX. — Complete Specifications Accepted 

Daus. Process for making preserved foods. 7307. Mar. 22, 
Dicker (Permutit Co.). Treatment of glauconite for 
water-eo f toning, 6829. Mar. 17. 

Kemot. 6943. See XV. . 

LainiioBta. Flavouring extract. 7070. Mar. 19. 

/ Oelwerke Noury & Van der Lande Ges. Treatment of 
ineta.1 or Hour etc. 7092. Mar. 19. (Ger., 19.3.23). 

XX. — Applications 

‘ British Dyestuffs Corporation, Ltd., and Hodgson. 7057. 
See IV. 


Naef & Co. Manufacture of dl-nerolidol. 6824. Mar. 
17. (Swiss, 22.3.23). 

Noef & Co. Manufacture of fnmesol. 6825. Mar. 17. 
(Swiss 22.3.23). 

Poliak. Manufacture of condensation products from 
urea etc. and formaldehyde. 7297. Mar. 21. (Austria, 
31.3.23.) 

Standard Development Co. Manufacture of xuetallo - 
organic compounds. 

XX. — Complete Specifications Accepted 

14,282 (1923). Durand und Huguenin Akt.-Ges. Manu- 
facture of highly-chlorinated hydroaromatio products con- 
taining nitrogen. (198,670.) Mar. 26. 

17,466 (1923). Soc. Chimique des Urines du Rhone. Process 
for tho preparation of diethylchlorocctamido. (209,706.) 
Mar. 26. 

XXIII. -Applications 

Brown. Automat-in apparatus for volumetric analysis. 
7006. Mar. 19. 

Fox and Malono. Gas-analysis apparatus. 7007. Mar. 
19. 

Scholes. Calorimeters. 7008. Mar. 19. 

XXIII. — Complete Specification Accepted 
28,759 (1923). Marks (Siemens u. Jlalsko Akt.-Ges.)* 
Apparatus for testing gas mixtures. 12, 852.) Mar. 26. 


Trade Information.'’ . ;/ ; / vf 

The Plauson Experimental Colloid The 

Plauson Mill and Filter Press Co., Ltd., of it, 
Waterloo Place, Pall Mall, S.W. 1, how produces ^ 
small colloid mill of less expensive design,” adapted, 
to the treatment of small quantities, jutid primarily 
intended to facilitate research and the application 
of colloid chemistry to industrial purposes. The 
rotor has a peripheral speed of 4000 f.s. and with 
charges of about 1 litre requires about 10 h.p. to 
drive, whilst 15 h.p. v ill cover most possible uses. 
The weight is approximately 3J cwt., the driving 
pulley is 4 in. in diameter and the normal working 
speed 4750 r.p.m. Expensive foundations are not 
required. In addition to its functions as a superfine 
grinder, intensive mixer, etc., on a research scale 
it has an output capacity for most emulsions on a 
factory ' production scale. Continuous automatic 
circulation in conjunction with feed tanks can be 
employed for large outputs, or intermittent hand 
fetd'ng h r research operations. Difficult solut ons 
and several chemical reactions may bo accelerated. 
The Plauson colloid mill can be seen and tried in 


London and Manchester. 


TRADE NOTES 

Official Trade Intelligence 

The Department of Overseas Trade (Development 
and Intelligence, 36, Old Queen Street, London, 
S.W. 1) has received the following enquiries for 
British goods. British firms may obtain further 
information by applying to the Department and 
quoting the specific reference number : — 

Argentina : Paper (9401 /F.L. /M.C. /A. 2). Aus- 
tralia : Hardware, glassware (324) ; Ironmongery, 
builders’ hardware, cutlery (325) ; Brazil : Iron, 
paint, cement (352) ; Greece : Sugar (334) ; Latvia : 
Portland cement, iron, coal tar, copper, asbestos 
powder (9029/F.R./G.P.) ; Netherlands : Hardware 
tools (341) ; Norway : Shipbuilding material (345) ; 
Spain : Machinery and raw materials for the manu- 
facture of paper and of earthenware ^Sweden : 

Sulphate of alumina (349) ; Turkey : (350). 

German Industry in February 

According to a report by H.M. Co^Rtercial Secre- 
tary^ Berlin, economic life in Germany is slowly 
recOVprmg from the decline which occurred late in 
1823. *^Q^put in the basic industries increased, 


B . Laporte, Ltd., Luton . — We are requested to state 
that the reoent issue of shares by B. Laporte, Ltd. 
has been considerably over-subscribed by the share 
holders and their friends. 

Messrs. Ernest Scott <£? Co., Ltd., Engineers an< 
Messrs. George Scott da Son (London), Ltd., announc< 
their registered and head offices have been remover 
from Kingsway House, Kingswav, London, W.C. 2 
to their works at Bradfield Road, Silvertown, London 
E. 16, which will now be their sole address in London 


PUBLICATIONS RECEIVED 

Gruxwi8oe der Kolloidlkhre. By Prof. H. Froun i 
hch. Pp. viu. + 156. Leipzig: Akademische V<r- 
lagsgesellschaft M.B.H. 1924. Price 6 gold mark <. 
Publications of tite Department of the Interior, U.S. 
Geological Survey, Mineral Resources of the United 
States. Part I. and II, Washington: Govcrnm j iH 
Printing Office, 1924: — 

Cobalt, Molybdenum, Nickel, Tantalum, Titank m, 
Tungsten, Radium, Uranium, and Vanadium in 1922. 
By F. L. Hess. No. 1:27. Pp. 557—583. 

Feldspar in 1922. By F. J. Katz. No. 11: 27. Pp. 
251—259. 
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EDITORIAL 


R ARELY can an address before one of the Sections 
of this Society have opened so impressively 
or been presented on such classic ground as 
that delivered by Prof. H. E. Armstrong, F.R.S., 
before the London Section in the Royal Institution 
on Monday evening. Before a word was spoken, 
slides of a giant American airship were shown on 
the screen, followed by one of Sir James Dewar in 
his laboratory. Dewar’s work, said Prof. Armstrong, 
made that airship possible. In this way opened the 
address oil Sir James Dewar as an experimental 
inquirer. Tho realisation that Dewar himself, not 
very long ago, had worked in the same building, 
gave added force to Prof. Armstrong’s remarks, and, 
as experiment followed experiment, and the signifi- 
cance of Dewar’s work became clearer and clearer, 
regret grew that the audience was not larger still. 
The lecturer pointed the moral with no little pun- 
gency, and although some might not take to heart the 
< haracteristic quotation from that delightful essay 
in which Montaigne describes how a young woman 
who had grown accustomed to carrying a calf found 
herself unable to forego her burden, even when the 
calf had become an ox, yet the reference to a calf of 
Scandinavian breed left no doubt as to the meaning. 
Whether we worship at the ikon of hydrogen- ion 
concentration or not, it is good that we have at least 
one doubter among us, for too much acquiescence is 
not conducive to progress, and a theory is an invita- 
tion to attack. To far too many, chemistry, consists 
in following the “ tables ” and “ bringing it down in 
group two,” and one cannot but regret a recent 
complaint that some young chemists seemed to be 
limited in scope entirely by text -book information. 
A routine analysis can quickly be learnt by any 
intelligent boy or girl — as the British Aluminium 
Company proved long ago with routine analyses 
of bauxite — but of how little avail is text book know- 
ledge when something goes wrong in the works, when 
a new material, with all sorts of unknown impurities, 
has to be examined, if it is unaccompanied by the 
ability to make deductions from scanty evidence, 
'o foresee possibilities, to ask the question “ Why,” 
and answer it. Nature herself, so simple in her 
' complexity, is always trying experiments and forgets 
in one success a thousand failures. In the vast field 


of science nothing grows save at a price, and not by 
“ hugging an ox ” will advance be made. Long ago, 
another Sceptical Chemist wrote : ” Having enter- 
tained a suspicion that tho vulgar principles were . . . 
less© considerately deduced from chymieal operations, 
than was believed, it was not uneasie for me both to 
take notice of divers phenomena, overlooked by 
prepossest persons, that seemed not to suite so well 
with the . . . doctrine ; and to devise experiments 
likely to furnish objections against it . . 

* * * 

The speech of Sir William Alexander, at tho 
Fifth Annual General Meeting of the British Dye- 
stuffs Corporation, is full of interest. He announces 
his forthcoming retirement from his position as 
Managing Director, and leads us to assume that 
negotiations for tho appointment of his successor 
are already in progress. The composition of the 
Board of this company has been criticised from time 
to time, but if our memory bo accurate, even the 
most vigorous of the critics have testified to the 
business ability of the chairman. We are in entire 
agreement with his statement that it is to tho men 
who are intimately associated with the business 
from day to day that wo must ultimately look* for 
success. The board needs an infusion of such 
men ; it is the men to whom we must look for success 
whom the shareholders will expect to guide the 
policy of the company ; moreover, the men whose 
good sense and knowledge of the details of the busi- 
ness will make the difference between success and 
failure deserve the responsibility and the distinction 
of scats on the board. There must be some prizes 
or the lottery of industrial science will not attract 
a sufficient number of the junior men into it. Although 
the progress made by this company, during the last 
two years is notable, the outlook for British dyestuffs 
as an industry is not one of the brightest. Dye- 
stuffs are now — from a chemical point of view— 
a very chance body of compounds ; they are the 
highly coloured derivatives of benzene, naphthalene, 
anthracene and some other fundamental substances. 
Compounds which are closely allied chemically 
but not highly coloured are excluded from the 
mdustry. But tho chemist cannot be as illogical 
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and capricious as the manufacturer ; ho knows that 
some of the weaker brethren, the lightly tinted or 
the colourless ones , are made by similar reactions, 
and will in many cases behave similarly when treated 
by acids, by azo, izo and ozo groups. Those un- 
coloured substances include many compounds of 
value as drugs, disinfectants, perfumes and reagents. 
From the point of view of the chemist the chemistry 
of dyestuffs is the chemistry of benzene derivatives, 
and we may go further and .say that every dyestuff 
chemist, must have a good knowledge of organic 
chemistry, and that what is essential to him as 
a dyestuff chemist- will be very valuable to him 
if he is called upon to make iononc or coumarin, 
aspirin or Bayer 205. The dyestuffs and all other 
synthetic organic chemicals are intimately connected 
together in this way, and it must be remembered that 
of all these synthetic organic compounds the only 
ones manufactured on a really large scale are 
the dyestuffs. It is the dyestuff industry that 
provides the trained organic chemist with the 
means of earning a livelihood, it is the dyestuff 
chemist who can — as Sir William Alexander 
explains — undertake research in perfumes and 
disinfectants. The Ormans before the war 
dominated the manufacture of dyestuffs ; for this 
reason, and this reason alone, they were dominant 
in many oilier branches of organic chemistry. At 
the moment w.o have a living, even a vigorous 
dyestuffs industry and while this has grown up 
during the last six or eight years we have attained 
a position in Ihe pure science of organic chemistry 
which we never had before. 

* * * 

Our dyestuffs industry is vigorous l ut young ; 
it is a child which promises to be as successful as 
any man, but it lias neither the man’s experience 
nor resources nor friends. If the Government allows 
the dyestuffs industry to be destroyed or even 
seriously crippled by foreign competition a grievous 
blow will have been struck at British organic 
chemistry. We shall speedily lose the opportunities 
for research in photographic developers, in drugs 
and other pharmaceutical requirements. We shall 
again become dependent on Germany for all syn- 
thetic organic compounds. And it is to organic 
chemistry that the future of civilisation must look ; 
the proportion which inorganic bears to organic 
steadily gels less and less. Whether we are free 
traders or protectionists, colour- makers or colour- 
users, we ought not to neglect consideration of the 
very important results which will follow from a 
blow to the dyestuff industry. Many valuable 
drugs are closely involved in the manufacture of 
dyestuffs; much leaching of organic cSf&misIry 
will be of value to our industries and professions if 
the dyestuffs be assisted a little longer tip! will be 
wasted if the dyestuff research be again allowed 
to be a German preserve. What an amount of 
employment has been afforded by the dyestuffs 
makers in Germany ! If a long view is taken of 
the situation we shall have employment in the dye- 
stuff, drug, photographic and perfume Industrie's 
steadily increasing here. 


EVAPORATING AND DRYING PLANT 

(Continued) 

By S. G. URE, M.A., B.Sc., M.I.Chem.E. 

Continuous Driers 

To obviate these heat losses, and tho time and cost 
of charging and discharging, the continuous drier 
has been developed in a number of forms, such as 
the tunnel drier, the tube drier, the drum drier, 
and the spray drier. 

Tunnel driers consist of long tunnels, through 
which the goods are passed. Sometimes the goods, 
suitably mounted on trucks, are admitted in the 
wet condition at one end of the tunnel, and, after 
drying, discharged at tho other. The flow of the 
hot air or gases through the tunnel may be either 
in the direction of the movement of the goods, giving 
parallel flow, or in the opposite direction, which is 
term d counter current flow. 

Parallel flow is generally employed when the 
goods leaving the tunnel have to possess a definite 
amount of moisture. This method permits of a 
very accurate control and regulation of tho tem- 
peraturo and humidity of the heating medium. 
When tho goods, on leaving the plant, are not 
required to contain a definite amount of moisture, 
the counter-current flow is preferable, because, in 
this method, the driest medium is brought into 
contact with the driest, material. In plants of the 
tunnel variety the heating may be done directly, by 
flue gas, if the material will not be damaged by 
being thus heated, or by heated air. Sometimes in 
the counter-current type of plant the heating medium 
is introduced into the tunnel at a point about 
one-third the length of the tunnel from the discharge 
end. Cold air enters tho tunnel at the discharge 
end, and, passing over the dried goods at this end 
of the plant, cools them, and becomes preheated 
before entering the heating chamber. A difficulty 
with this type of drier is to ensure a uniform flow 
of the drying medium through the goods, and many 
ingenious devices having this object in view have 
been developed. A recent patent illustrates the 
trouble taken in this direction. In this plant the 
carriages are eacli provided with a partition at the 
forward end, attached to the floor of the truck, 
which is capable of movement across the rails. 
A mechanism is fitted along one wall of the tunnel, 
which can move all the even numbered trucks, 
so that the right hand edges of tho floor and par- 
tition are in contact with the right hand wall of 
the tunnel, and all the left hand edges of the floor 
and partition of the odd numbered trucks are in 
contact with the left wall. By rotation of this 
mechanism a complete change over can be effected 
in these sets of trucks. The roof of tho tunnel 
slopes gently downwards towards the discharge 
end, and leakage between the roof and the partition 
walls is prevented by placing on the top of the 
latter a layer of granular material such as sand. 
Metal plates attached to the floor of the trucks dip 
into troughs of sand on the tunnel walls, and thus 
prevent leakage of the heating medium into the 
space below the floor of the truck. By these devices 
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the heating modium is compelled to flow in a zig-zag a catch-all to prevent any moisture falling back 
path through the goods, and by changing the positions on to the grain. Brass inspection doors are fitted 

of the trucks the direction of flow through the goods along the whole length of the drier on each side 

can^ be reversed. of the roof. The lower portion of the machine is 

{ re P r0( ^ Uf ’ e d on p. 354 of the issue for surrounded by a hardwood box, and the air in the 
April 4) illustrates a continuous drier manufactured space thus formed, after being heated, is led through 
by Blair, Campbell, and McLean suitable for dealing suitable ducts into the trough, 
with grains, oil, seeds, etc. In this plant a reel Another continuous machine suitable for drying 
with its axis horizontal revolves inside a steam- soaps consists of a number of endless belts placed 
jacketed cast iron trough. The reel is made of two one above the other. Each belt runs inside its own 

cast-iron hollow discs, connected together by a casing, which is connected at either end to the 

number of parallel tubes. ^ Angle bars extending casing immediately above and below it. The 
between these discs, and rigidly attached thereto, material, entering at one end of the machine, falls 



Drying Plant by G. Scott and Sons, Ltd. 

Fig. 8 


curry the shovels, which at the wet end of the on to the upper surface of the top belt, by which 
machine are made of bronze. In large aitd long it is carried to the other end of the plant and dis- 
reel plants, supporting plates are fitted at inter- charged into a chute. This conveys the material 
mediate points in the reel. Steam is fed into the to the upper surface of the second belt, by which 
jacket of the first section of the trough, and passes it is carried hack to the charging end, where it is 
by means of U Lends from section to section, the again directed through a chute on to the upper 
condensate being removed at suitable points. The surface of the third belt, which carries it to the 
reel is also heated by steam admitted through one outlet of the plant. Hot air is admitted to the 
trunnion into the first disc, from which it passes, lowest casing at the discharge end of the plant, 
by means of the tubes, to the second, which is and, flowing to the other end, passes up through 
provided with a device by which the condensate the chute into the second casing, from which it 
< an be removed through the second trunnion. The passes to the first easing through the first chute, 
grain is fed into the cooler end of the plant by means being ultimately discharged at the charging end of 
of a specially designed screw conveyor, and is dis- the plant. If parallel flow is desired, the air passes 
charged at the other end through a chute placed through the casings in the same direction as the 
well above the axis of rotation of the reel. The material. Fig. 8 illustrates a similar type of plant 
drier is provided with a cast-iron roof which is manufactured by G. Scott and Sons, but in this 
connected to a wooden chimney, in which there is case the material is moved by a series of conveyors 
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through a number of pafalleT tubes which are heated 
externally by steam. The next figure (9) illustrates 
a drying plant suitable for dealing with liquids. 
In this ease the liquid is fed on to each of a number 
of parallel belts, which pass over a series of heating 
shelves, one belt encircling each shelf. After drying, 
the material is removed from the belt by a suitably 
placed scraper. The belts may be made of a fine 
mesh wire screen, coated with a gelatinous sub- 
stance, and the material may be spread thereon 
either by rollers or as a line spray. »So far the 
machines described have horizontal belts, but 
machines have been designed consisting of one long 


of the shell. If the material cam be safely tre^d 
by being brought into contact with gases at tern* 
peratures between 430° C. and 490° C., the diiers 
are generally heated bv gases from a furnace. These 
gases may enter at the lower end of the cylinder, 
the material being admitted at the upper end, thus 
giving counter flow. 

Whilst tins arrangement is economical from the 
point of view of heat exchange, it is sometimes 
found unsuitable in practice, because some of the 
vapour in the saturated gases leaving the drier, 
on coming into contact with the cold material enter- 
ing, may be condensed on the incoming material and 
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Drying Plant by G. Scott and Sons, Ltd. 


belt guided* by a series of pulleys to run through 
the drying tunnels in a vertical direction. The belt 
made of woven wire is coated by the material to 
be dried during its passage through a trough or 
filler, into which the material is poured, and the 
dried material is removed from the belt by breaker 
rolls and brushes, situated at the lower end of the 
last vertical length. 

Continuously operating rotary drying machines 
are manufactured by Manlove, Ailiott,*& Co., Lennox 





Foundry, and other firms. They consist of a long 
hollow cylinder, usually made of mild steel and 
having its axis placed at a slight inclination to the 
horizontal. On the outer surface of the cylinder, 
near the ends, are mounted cast-iron path rings or 
tyres which rest on anti-friction rollers. In very 
long cylinders path rings and rollers are fitted at 
intermediate points in the length. Rotation is 
produced through a toothed wheel also fastened to 
the outer surface of the cylindrical shell. Radial 
shelves are sometimes riveted to tho inner surfaco 


convert it into a paste or cause it to form into balls, 
thus making drying more difficult. With this 
method also a considerable amount of heat is carried 
away by the material leaving the drier. To over- 
come those objections the furnace gases are some- 
times admitted with the material at the upper end 
of the tube, .a method which permits of greater 
control of tbo temperature conditions prevailing 
inside the tube. Sometimes the furnace is situated 
near the upper end of the tube and the brickwork 
of tho furnace is arranged to envelop the tube over 
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practically the whole length, as in Fig. 10. Then 
the hot gases from the furnace flow over the outside 
of the tube in the same direction as the material 
passing through the tube, and then entering the tube 
at the Tower end pass over the material in the opposite 
direction to its flow. The brickwork surrounding 
the tube should be constructed to form a narrow 
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below that required to produce the draught when a 
chimney is adopted. A by-pass should be provided 
to prevent the hot gases passing round or through 
the tube when the drier is not in use. 

Whenever the material is liable to injury from 
excessive heating or whero its moisture content is 
low, rotary drying machines are generally heated by 



4<Ki 

Fire-heated Rotary Drier by Manlove, Alliott and Co,, Ltd. 

Fig. 10 



Vacuum Continuous Cone Drier by F. Shaw and Co.. Ltd. 


Fia. 

famulus with the tube so as to create a considerable 
velocity in the flue gases and thus increase the rate 
h e &t transfer. The suction required to movo 
d‘<> hot gases through the tube may be produced by 
a . k’ ln or chipmey, hut the former is the better device 
sntee the velocity of the gases can be more easily regu- 
lated and their exit temperature may be considerably 


li 

steam, and four types of heating systems are 
employed. In the first type the air is heated 
in a separate chamber and then admitted to the 
tube, whilst in the second type the heating element, 
generally in the form of a hollow cylinder, is 
placed inside the tube. Sometimes the tube itself 
is heated by means of a steam jacket, and in 
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this case the material being dried receives heat, 
from the walls of the tube by conduction and radia- 
tion. A drier manufactured by F. Shaw and Co., 
shown in Fig. 11, illustrates the fourth type, which 
is really a combination of types two and three. 
Tnside a steam-jacketed cylinder, which in this 
case remains stationary, is placed a hollow shaft 
which extends through the covers of the cylinder 
and can be rotated by a suitable driving gear. At- 
tached to this shaft and mounted concentrically 
with it is a conical tube made of light sheet steel. 
The material is fed into the machine at the top left 
hand corner of the outer casing, by means of a 
specially designed rotary device which is vacuum 
tight, and is then transferred by a worm conveyor 
to the other end of the cylinder where it falls into a 
chute which discharges it into the narrow end of the 
conical tube. Steam is admitted to the outer jacket 
and the hollow' shaft, both of which are provided 
with suitable drainage devices for the removal of 
the condensate. The plant is designed to withstand 
considerable steam pressure in the jacket and tube, 
whilst a high degree of vacuum is maintained w ithin 


working under a high vacuum the resulting evapor- 
ation may cause the liquid to become so concentrated 
that a proper film is not obtained on the roll, and 
with some liquids precautions have to be taken 
against settlement in the tray. To obviate these 
difficulties the liquid is sometimes sprayed on to tho 
surface of the roll, but this necessitates the instal- 
lation of pumping plant for the spray and, as can be 
easily understood, difficulties may be encountered 
at the nozzles. Complete removal of the dried 
material is necessary for efficient working of plants 
of this type. 

Figure 1 2 illustrates a drum drier in which careful 
attention has been given to the feeding so as to 
produce a uniform film over the surface of tho drum. 
In this plant several small knives are used to remove 
the material. These knives overlap one another 
and thus ensure complete removal of the dried 
material from the di-uni. On leaving tho knives the 
material falls into a trough and is then conveyed to 
one or other of the receiving boxes placed at the 
ends of the plant. 1 he worm is operated in such a 
manner that each box is filled alternately. Inspec- 



Drum Drier by the Kestner Evaporating and Engineering Co., Ltd. 
Fig. 12 


the cylinder. Plants of this type are also made 
in which the inner and outer-heating elements revolve 
together. Sometimes the term rotary drier is 
confined to plant, having a stationary casing and an 
internal heating element which rotates, the name 
revolving drier being used to denote a plant with a 
rotating outer tube. The working temperatures of 
steam heated - driers of this typo generally vary 
between /50° C. and 100° 0. 

The drum type of drier consists of a hollow cylinder 
mounted w ith its axis horizontal. Steam is admitted 
to the drum through one of the trunnions and tho 
condensate is removed through the other. The 
liquid to be dried is applied to the outer surface of 
tho drum as a thin film and after drying is removed 
by scrapers or knives. The commonest method of 
applying the liquid is to make the drum dip into a 
shallow tray containing the liquid. With this 
method, however, there is alwfiys the possibility of 
heating the liquid in the tray and if the plant is 


tion ports are provided so that the working of the 
machine is under thorough observation. Kestner V 
also manufacture a non-vacuum type of drum drier, 
and it has been found that owing to the short time 
the material is in contact with the roll, this type of 
plant can be used for drying delicate materials. 
The other illustration Fig. 13, shows a double drum 
drier made by .1. P. Devine. In this type of drier 
the material is fed into the space above and between 
the drums. From this point it is spread uniformly 
over the surfaces of the drums. The drums them- 
selves are mounted in such a manner that the distance* 
betw een the surface of the drums can be varied, by 
this means the thickness of film on the drum can be 
altered to ensure the material being properly dried 
when it is removed by the knives. Any material 
which is not taken up by the drums is collected in 
a trough placed underneath and can he returned to 
the feed hopper. After being removed by the knives 
the material drops into suitably placed receivers. 
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The double drum drier is suitable for dealing with 
Mates and materials which only adhere to the .drum 
urfaces when applied under pressure. In machines 
»{ this type the drums usually rotate from one to 
our revolutions per minute and with properly 
lesigned bearings require very little driving power. 
Hair, Campbell and McLean also manufacture a 
otary twin drum atmosphei ic drier which is used for 
trying milk and other products. Driers of the drum 
ype can also be used for drying materials like paper, 
n this case the drier consists of a number of drums 
>ver which the paper is passed in such a maimer 
hat each surface of the paper comes alternately 
11 to contact with the drum surfaces. 



Fig. 13 

Devine double-drum vacuum dryer 

In spray driers the material to be dried is blown 
in Uie form of a fine spray into a chamber through 
wiiich passes a current of hot- air. The hot air takes 
up the moisture from the spray and the dried material 
( un lie separated from the moisture-laden air in a 
done. 

Acknowledgment must be made of the kindness of 
tin various plant manufacturers mentioned in tho 
article in supplying information and in courteously 
permitting the use of illustrations. 


H. Carmichael, late professor of chemistry 
111 IWdoin College, Montana, died on January 29, 
aged 77. 1 


THE REMOVAL OF CARBON BISULPHIDE 
BY A NICKEL CATALYST 

In a paper of recent date read before the Royal 
Society, E. V. Evans and H. Stanior deal with 
some interesting chemical aspects of the so-called 
Carpenter-Evans catalytic process in which carbon 
bisulphide is removed from coal gas by hydrogena- 
tion in contact w r ith metallic nickel. The anomalous 
behaviour of the nickel catalyst in resisting the 
poisonous action of sulphur compounds receives 
especial attention. From a consideration of the 
conditions of equilibrium in the system hydrogen- 
hydrogen sulphide in contact with nickel at the 
working temperature of the process, it is concluded 
that the concentration of sulphur in the gas is such 
that practically complete sulphidation of the catalyst 
must take place and this is verified by experimental 
observations. It is shown that nickel sulphide, 
whether obtained from the oxide or by precipita- 
tion, is quite a satisfactory substitute for the metal 
although, in the ease of the sulphide, an initial 
period of reduction is to be observed during which 
the catalyst does not properly fulfil its function. 
A study of the reduction of the precipitated sulphide 
in hydrogen under the temperature conditions of 
the process discloses the fact that the reduction 
takes place in two distinct stages, first very rapidly 
to a lower sulphide and finally exceedingly slowdy 
to metallic nickel. The lower sulphide is proved 
to have the composition represented by the formula 
Ni 3 B 2 and appears to be the compound discovered 
by Bornmann in a cryoseopic examination of a 
nickel-sulphur melt. The authors conclude that 
it is this subsulphide which is the true catalyst 
in the process no matter whether nickel or the 
normal sulphide is initially used. 

A section of the paper is devoted to a study of 
the velocity of the interaction in so far as it is 
affected by temperature and promoter action. A 
very appreciable increase in the rate of change is 
affected by addition to the nickel of various oxides 
such as thoria, alumina, chromium oxide and 
beryllium oxide. Thoria produces the maximum 
eject and the activity of a mixture of this oxide 
with nickel sulphide is compart d at different tem- 
peratures with that of nickel sulphide only. It 
is shown that the thoria mixture gives the optimum, 
acceleration at 350' C. at which temperature the 
speed of the interaction is about doubled whilst 
it is interesting to note that, at a given speed of 
change, the mixture can be used at a temperature 
40° lower than the sulphide alone. 

The function of the nickel subsulphide in the 
reaction is discussed and it is show’ll that normal 
nickel sulphide is one of the products of change. 
Further the speed of the reaction is shown to approxi- 
mate very closely to that of the reduction of tho 
normal sulphide present, and thus the rate of 
regeneration of Ni a Sw from NiiS determines the 
velocity of the main catalytic interaction. A 
hypothesis is given indicating the possible nature 
of the reactions taking place at the surface of the 
catalyst. 
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AN INTERNATIONAL LANGUAGE FOR 
CHEMISTRY 

By Prof. T. S. PATTERSON, D.Sc. 

A remark by one of your correspondents in a 
recent issue of Chemistry and Industry prompts me 
to raise this subject, which T feel for several reasons 
to be of considerable importance, and upon which it 
might be of interest to elicit the views of chemists 
generally. Doubtless' mnfiy people would advocate 
tne adoption of English, but it is quite possible that 
the French and the Germans might not agree with 
them, and exactly the same kind of attitude would 
probably be taken by other nations towards French 
and German. It may be true that some one of the 
modern European languages will ultimately survive 
as a universal means of common expression, but it 
is quite certain that this could only occur after very 
many years of struggle between the different modern 
European languages, and in the end it might perhaps 
be simpler, and I believe that from an intellectual 
point of view it would probably be better, in any case, 
if the different nations could agree to use Latin as a 
universal means of communication. It would, of 
course, only be possible to make such a change very 
gradually. In the first place, Latin might be recog- 
nised as an official language. Secondly, arrangements 
should be made to teach it in a reasonable manner in 
all schools, so that in the course of some twenty years 
or less it would he possible to issue an international 
publicat ion containing abstracts in Latin of chemical 
papers which had appeared in any of the other 
languages. 

The claims of Latin to be adopted for this purpose 
seem to me to ho as strong now as they were two 
hundred years ago. Most of us study at school at 
least three languages, and surely it seems reasonable 
that one of these should bo a language recognised, 
and for the most part studied, already by all nations. 
If one must learn another language it would surely 
be better to learn Latin- -largely the foundation of 
the English language — with its great literature and 
traditions behind it, and against the adoption of 
which there is not likely to be any international 
jealousy, rather than some artificial makeshift like 
Esperanto. If Latin, French, and English were 
studied in schools in one group, and their mutual 
interdependence insisted upon, and if, further, Latin 
w'ere taught as a living language in the same kind of 
way that French is usually taught, these three 
languages should greatly help one another and make 
all of them much more valuable educational instru- 
ments than they are at present. 

There would, I think, ho three very great advan- 
tages in the universal adoption of Latin. In the first 
place, the interest of chemists generally could hardly 
fail to be aw'akened in that great classical literature, 
of which at the present time the vast majority of 
scientists are oblivious, and of w r hich as a class they 
arc constantly becoming more and more ignorant. 
In the second place, it is important to remember that 
the foundations of most of our sciences are laid in 
Latin, and, surely, since it cannot be said that the 
writings of men like Newton, Huygens, Kepler, 
Descartes, Stahl , and others are \d)Solete, these 


fundamental works ought not to be forgotten. Or 
theso foundations we are still building, a!nd it seeing 
to be a very gTeat pity at the least that so few of ne 
are ablo to read these scientific classics for oui^selves, 
since many of them do not exist in translations ; 
even Isaac Newton’s work is not yet all available in 
English. I certainly believe, firstly, that it would 
not be more difficult to adopt Latin rather than any 
other language, natural or artificial, as an international 
language for science ; and, secondly, that even ft 
were more difficult any difficulty would bo far its 
than compensated for by gains in other directioi 
Organic Chemistry Department Lil 
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Apr. 11. Royal Institution of Great Britain, 5 s 

marie Street, London, W. 1, at 9 p.m. “ ec * y° 
Stains, and Dyes,” by Prof. J. Thorp^ the / 

Apr. 11. Institute of Metals, Sheffield Seci uc ^ 1 01 fa > 

- — 


University, St. George’s Square, Sh< as I )ec ' 


7.30 p.m. Annual general meeting 
Protection of Aluminium by Elcctro- 
by Mrs. A. Vellan and Prof. Desch. 

Apr. 11. Society of Dyers and Colourists, M 
Section, the College of Technology, Mi- 
nt 7 p.m. Annual meeting. <( The In 
tion of Insoluble Azo Colours on the F 
of A/.o Pigments in Substance,” by F. 
and Miss 0. Levin. 
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Apr. 15. Hull Chemical and Engineering Socii/ Street 
Photographic Society’s Rooms, GrejiJ general 


Park Street, Hull, at 7.15 p.m. 
meeting. 
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Apr. 16. Society of Glass Technology. Annua 
Meeting to bo hold in Sheffield. 

Apr. 22 International Cement Congress, j 
to 24. London, under the mt'’ of the Inst.' 
Structural Engj*- ^ 

Apr. 23. Royal Micro, ukty, 

Applications S tS v Hanovc 

London, W. 1, a 1 “A; 

Using a Microscope O'- • 0 \\ ° ntar 
of Observation nt\t vV y -pr of the 

Images,” by J. K. stner's 

Apr. 24. Institute of Elect V''' e( drier, 

Place, Victoria Em* A\0^vo^. ^ * lmr 

6 p.m. u Kelvin ancV 6 -^tVy 'T 0 

Generation and l)ist$ Tials 

Energy,” by G. Semen za 6 ^4°^ brum 
Apr. 25. Institution of Engineeh^, a in(T 
Royal Society of Arts, ’*eerA 011 

London, W.C. 2, at 8 p.i^c* * R> c lv 
Inspection,” by Dr. V. E. J llin. j ^i- 

May 2. Institute of Metals, Swansea 

University College, Singleton Park, ijft* Lv 
7.15 p.m. Annual general meetingican bo 
May 2. Society of Chemical Industry, y tLiod 
Section f Textile Institute, 16, St. material 
sonage, Manchester, at 7 p.m. ** Stapled m 
Sulphur Compounds ” (in relation tfned fo 
inination of total sulphur in petro ^knives 
Atkipsou, M.Sc v and L. Guy Radcli| e i v urs. 
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ANNUAL GENERAL MEETING, 1924 


PATRON: H.M. THE KING 

The following is a, Preliminary Programme of the 
meetings. to be held in Liverpool on July 9-12 in- 
clusive. 


Wednesday, July 9. — Morning ; Council Meet- 
Annual General Meeting in the Arts Theatre, 
University. Presidential Address by K. Frank- 
[ Armstrong, D.Sc., F.R.S. ; Afternoon : Business 
lion in the University. Visit to White Star 
hr “ Cedric,” and tea on board by invitation of 
White Star Line. Evening : Reception and 
An ce at the Town Hall by invitation of the Right 
/on. The Lord Mayor of Liverpool (Arnold Rush ton, 


MO- 

I Thursday, July 10 . — Morning : Messel Memorial 
[Lecture by the Right Hon. Viscount Leverhulmc, 
in the Arts Theatre, the University, and presentation 
to the Lecturer of the Society’s Messel Medal for 
1924. Visit to the works of Messrs. Joseph (Tosfield 
& Sons, Ltd., Warrington. Luncheon by invitation 
of the Directors. Afternoon : Inspection of the 
Works. Evening : Annual Dinner of the Society 
at the Midland Adelphi Hotel. 

Friday, July 11. Morning: Business Session 
in the University. Luncheon at the Midland 
Adelphi Hotel, by invitation of the Chairman and 
Directors of the United Alkali Co., Ltd. Visit to a 
♦Vorks of the United Alkali Co., Ltd. Evening : 
limner at Lady Lever Art Gallery bv invitation of 
I he Chairman and Directors of Messrs. Lever 
Brothers, Ltd. 


Saturday, July 12. — Visit to Lake Vyrnwy. 
Inspection of Liverpool Corporation Water Works. 

A detailed programme will be sent later to every 
member of the Society. 

Members are as ed meantime to note that the 
railway companies in Great Britain (except the 
Metropolitan and London Electric Railway Com- 
panies) have agreed to issue tickets at the ordinary 
sin le faro and one-third for the double journey to 
passengers travelling to attend the meeting. The 
tickets will be available from July 8 to 14. 


OFFICIAL NOTICE 

ANNUAL REPORTS OF THE PROGRESS OF APPLIED 
! * * CHEMISTRY 
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iighth volume of these Reports is now ready, 
»ies have boon despatched to purchasers, 
nice of the book is 7s. Gd. to members of the 
and 12s. Gd. to non-members, post free in 
pe. 

mber of the Society may purchase a set of 

{ to VIII inclusive at the reduced price of 
d., aud a Non-Member can procure a set at 
iced price of £3 15s., post free in each case, 
ill particulars see page ix. of the Advcrtise- 
ction of this issue. 
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A joint meeting with the London section of the 
Institute of Chemistry was held in the Institution of 
Mechanical Engineers, on March 31, when two 
cinematograph films, prepared under the auspices 
of the Association of British Chemical Manufacturers 
and entitled “ Heavy Chemicals ” and “ Coal and its 
Products,” were shown by permission of Mr. W. J. U. 
Woolcock, C.B.E. (General Manager of the Associa- 
tion of British Chemical Manufacturers). Dr. 
Bernard Dyer, who presided, called upon Mr. Wool- 
cock to address the meeting. 

Mr. Woolcock said he wished to point out what 
w r as- aimed at in preparing industrial films dealing 
with branches of chemical industry, in order that 
those present might appreciate their proper value. 
Publicity was first begun by the man who, instead 
of having a blank shop window, decided to put some 
of his goods into it. Others followed suit, and the 
shop window with goods displayed in it soon became 
common. Following that, there was the newspaper 
advertisement, which carried us up to the present, 
but those who were really anxious for the success 
of any particular industry had to go one step further. 
Now, the industrialist could not put his goods into 
his shop window with any marked effect, because 
everybody else did the same, and he could not do 
very mich by advertisement. No industrialist 
could afford not to advertise in technical journals, 
but that was a species of blackmail — perfectly 
legitimate blackmail — in which the newspapers com- 
bined to see that the man who did not advertise was 
regarded as peculiar, and w r as out of the public eye. 
We had, however, gut past the point whore the success 
of the individual firm, except as a unit in an industry, 
was a predominating factor. One hoped for the 
success of each unit, because if every unit was 
successful the whole industry flourished, but we lmd 
got to the point that, in the big public campaign, 
apart from the campaign which must be waged 
between seller and buyer, it was now' essential that 
the public should be familiar with the value of the 
industry to the nation, and that we should not be 
so insistent that X’s brand was the best, and the only 
brand worth having. What we wanted to do was 
rather to encourage the public to think that the chem- 
ical industry as a whole was something for the British 
public to be interested in and to take a pride in, 
and gradually to instil into their minds the fact that 
they should insist, in all things, upon having what w'as 
provided by Great Britain. It was quite possible 
for a man who was advertising in the ordinary way 
to say that he got a certain return for his advertise- 
ments in a particular newspaper, but there was some- 
thing very much bigger than that, more intangible, 
and much moro difficult to do, and that was to 
impress upon the whole w r orld that anybody con- 
nected with British chemical industry was connected 
with an industry which was bound to succeed and 
which supplied finer material than any comparable 
industry in any other part of the globe. Hence a 
mass action was going on in propaganda nowadays 
w'hich was quite different from anything w r e had had 
before. The same idea was being carried out at the 
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British Empire Exhibition. What would be seen 
there was the combined effort of all the chemical 
firms in a particular space of 40, (XX) sq. ft., and 
behind all that — behind the big industrial show, 
nobody’s particular show, but Great Britain’s always 
- — in a space of 2500 sq. ft., would be seen what the 
scientific chemists of the country had done during 
the past 20 or 30 years. But what was meant by 
that ? The intelligent observer walking through the 
hall would say : “ Yes, this is British chemical 

industry ; looks very well ; result of the war eflort ; 
quite good. But will it last i ’ If the observer 
came abroad his first question would be : “ Would 
it last ? ” The effect which it was desired to create 
on the mind of that observer was this. He would 
not be asked to take any notice of what the industry 
is to-day. He would be asked to go into the smaller 
hall, where he would be shown that the flow of in- 
vention in this country, and the stream of research 
work going on in Great Britain to-day, is an absolute 
guarantee that the industry will continue, and that 
those connected with the industry are in business to 
stay. The films to be shown might appear to those 
present, from their own particular point of view, to 
be child’s play. But these films were intended for 
the public. They were intended to be shown all 
over Great Britain, in all sorts of cinemas. They 
were, therefore, brought down, as one might say, 
to the level of the public, and he asked those present 
not to consider the films from their own technical 
point of view, but to ask themselves : “ Are these 
the sort of films, prepared for the public and not for 
us, that we would w ish to be shown to the public of 
Great Britain as representing two sections oi British 
chemical industry i ” 

Mr. Carey (of the South Metropolitan Gas Co.) then 
presented another film, dealing with the decomposi- 
tion of cyclohexane, on behalf of Mr. E. V. Evans 
(Chief Chemist to the South Metropolitan Gas Co.), 
who was unable to attend the meeting. At a recent 
lecture at the Royal Society of Arts, he said, Mr. 
Evans had wished to portray certain organic re- 
actions, and had used the cinema for the purpose. 
The film was not intended for an audience of chemists, 
who might be rather displeased with the way in 
which the reactions were shown. For the purpose of 
the lecture for which it was used originally, it was 
decided, as the audience was composed of techno- 
logists engaged in the gas industry, to explain the 
reactions by means of the cinema without making 
them too complicated. The film was divided into 
live sections, the first dealing with the decomposition 
of cyclohexane to cyclohexene, the second from 
cyclohexane to n-lioxylene, the third from n-hexylene 
to amyleno, the fourth from oyelohexene to hexadiene, 
and the fifth representing the possibilities of the 
combination of those two diolefines (oyelohexene 
and hexadiene) to form tetrah ydropheny I butylene, 
finally, by dehydrogenation, giving naphthalene. 


Prof. Gronovcr, director of the chemical laboratory 
of Altona, has been appointed director of the food- 
testing station of Karlsruhe. 


LIVERPOOL SECTION 

The annual meeting was held on April 4, Mr. 
Alfred Smctham in the chair. The following officers j 
were re-elected for the coming Session : — Chairman, * 
Mr. Edwin Thompson ; Vice-Chairman, l)r. G. 0. 
Clayton, M.P. ; Hon. Treasurer, Dr. Alfred Holt ; 
Hon. Secretary, Mr. E. Gabriel Jones. Prof. 0. 0. . 
Bannister was elected representative on the Chemical 
Engineering Group and the following w'ore chosen 
to fill the vacancies on the Committee : — Dr. E. F. 
Armstrong, F.R.S., Prof. I. M. Heilbron, Mr. W. 
Mansbridge, Associate-Professor W. H. Roberts, 
and Dr. R. Thomas. 

A Paper w r as read by Mr. E. H. Rideout on 
“ Agriculture and Chemical Industry : Some sug- 
gestions for increased co-operation between Chemical 
Manufacturers and Farmers.” 

The lecturer first dealt with his subject from the 
point of view r of sales and stated that a modern . 
sales campaign demands first the determination of 
the particular class of person to whom the goods 
are to appeal, and secondly the fixing of definite 
geographical boundaries to the district containing 
these customers. The fertiliser manufacturer is 
particularly concerned with the farmer, whose 
peculiarities distinguish him quite clearly fpom 
other men. Advertisements must be short, attrac- 
tive, and well chosen, as the farmer is easily impressed 
but by nature cautious. The great secret of success- 
ful dealings with the farmer is to emphasise the 
personal nature of the transactions ; and each 
peculiar problem needs careful study. A successful 
first sale is important, and every care should therefore^ 

- be taken to secure the application of the corrects 
fertiliser under appropriate conditions of soil and 
crop. Lime is the most important factor. All 
fertilisers depend for their successful action on its 
presence, but some, for example sulphate of ammonia 
and superphosphate, depend upon it in quantity. 
Hence if lime is deficient the land must be limed 
and where possible other fertilisers substituted. 
Both here and abroad firms arc slowly realising 
the value of lime tests as an aid to sales. A labor- 
atory properly equipped for soil tests, a good technical 
staff, and an information bureau should be regarded 
as essential to any sales scheme. Zoning of suitable 
districts can be readily carried out, if the geology 
and climatic factors be considered. 

Feeding stuffs can and should be sold in a similar 
manner. It is not difficult to imagine in the future 
the complete defeat of the unscrupulous manu- 
facturer and his agents by such open methods of 
trading. For it is particularly important that a 
customer once obtained should be retained, so that 
a bond of interest can be set up between the farmer 
and the manufacturer to their mutual and lasting 
advantage. 

A meeting was held on Mar, h 21, Mr. Alfred 
Smetharn in the Chair, in the absence, through 
illness, of the Chairman of the Section and an address 
was delivered by Associate -Professor W. II . Roberts, 
entitled “ Some Aspects of a City Analyst’s Work.” 

The lecturer discussed in some detail the various 
classes of analyses which the Public Analyst of a 
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large city is called upon to undertake; These 
included the analysis of foods and drugs, fertilisers 
and feoding-stuffs, water, paints, oils, varnishes, 
steels, non-ferrous alloys, india-rubber hose, and 
many other materials used by the various Depart- 
ments of the Corporation ; investigations required 
in connexion with Coroners’ inquests and for the 
purposes of evidence in criminal prosecutions. At 
the present day the analysis of foods was not merely 
a matter of routine testing but frequently necessitated 
laborious investigations, particularly when new 
food stuffs appeared on the market. The question 
of preservatives in foods was treated at length and 
the various arguments advanced for and against 
their use were discussed. The lecturer said he had 
been impressed in the course of some investigations 
by the marked poisonous effects of borax on plant 
life. He condemned the indiscriminate use of pre- 
servatives and suggested that the time had arrived 
when more stringent regulations should be made to 
prohibit or restrict their use. The possible danger 
of metallic poisons arising from the greatly increased 
use of tinned foods was mentioned, and the lecturer 
finally gave some interesting details of several 
criminal cases in which he had been engaged. 


SOUTH WALES SECTION 

At the meeting in the Technical College, Cardiff, on 
March 7, Mr. E. A. Rudge, B.Sc., read a paper on 
“ Metal Colouring,” Mr. W. R. Bird being in the 
chair. 

Recent developments in metal colouring processes 
had been quite extensive. The functions of such 
processes were (a) to produce by artificial means 
surface colours on metals to give an artistic appear- 
ance, or to simulate an antique appearance, and 
{h) 1o give a coating to the metal which would be 
resistant to corrosion. The methods involved could 
roughly be classified as processes: — (1) Involving 
the oxidation (or formation of sulphide) of the metal- 
lic surface ; (2) involving the precipitation of one 
metal on another, either by simple immersion, or by 
electrolysis, or by forming a metallic couple in the 
solution ; (3) comprising both (1) and (2) above; 

( l) for coating produced by chemical methods ; 
(5) comprising mechanical devices, such as tinted 
celluloid, gelatin films, painting, enamelling and 
engraving. 

The lecturer then discussed examples of these types 
of process and demonstrated the methods of produc- 
tion of colours bv each class of process. As examples 
of oxidation processes, ho mentioned the colouring of 
iron and steel by heating in air between 220° — 300° C. ; 
the oxidation of copper and brass and similar alloys 
hy heating in solutions of perchlorates or alb a line 
p' rsulphates, which gave beautiful bronze effects ; 
the anodic oxidation (bronzing) of brass by elect roly- 
S,H Ul an alkaline carbonate bath ; the sulphiding 
(so-called oxidising) of copper and silver by exposure 
to sulphur vapour, by washing with ammonium 
sulphide of alkaline polysulphides. 

I he second group of “ immersion ” processes was 

- n <lealt with. This method of deposition, in- 


volving simultaneous equivalent solution of the loss 
electro-positive metal, usually gives a coating lacking 
in coherence, and is only employed therefore in the 
manufacture of cheap goods, such as are produced 
by the coppering of iron. 

The electro-deposition methods mentioned in- 
cluded the coating of iron and steel with copper, 
silver or brass. By subsequent colouring treatment 
by one or other of the methods previously mentioned 
a wide variety of commercial coloured surfaces 
can be produced, such as the silver-plated copper 
articles, with a black-shaded finish produced by 
sulphiding. 

Under the miscellaneous methods, that of treating 
steel by heating in media such as rape oil or linseed 
oil in the presence of potassium carbonate, was 
mentioned, which gives a firm black coherent coating 
of carbon with a matt finish, which is an effective 
preventive of corrosion. “ Black-nickelling ” by 
cathodic deposition from a bath containing nickel 
thiocyanate was also dealt with. An interesting 
method of producing a variety of iridescent tints 
was to bo found in the immersion of the metallic 
article in a solution of sodium lead thiosulphate, 
which was then wanned to 70° C. A coherent layer 
of lead sulphide is deposited on the surface, a wide 
range of colours being obtainable. 

Of the mechanical devices, the one of chief interest 
is the application of solutions of gelatin or of cellu- 
loid suitably tinted with dyes, for colouring tinplate, 
photo frames, and the like. 

An interesting discussion followed, during which 
Mr. H. d. Bailey raised the question as to the possible 
formation of surface alloys in some cases of tnctal 
deposition. 

The annual general meeting was held on March 28. 
After the conclusion of the formal business, during 
which Mr. W. R. Bird was elected Chairman for the 
ensuing session, and Mr. Clarence A, Sevier, F.I.C., 
Vice-Chairman, Capt. Hugh Vivian, the retiring 
chairman, read some “ Notes on the History of 
Copper Smelting at Swansea.” 

The first copper works in South Wales was estab- 
lished at Neath in 1584, and Swansea had its first 
works in or about 1724, considerable oppesition being 
met with from farmers, owing to fears of the effects 
of fumes given off during smelting. In 1820 Faraday 
was called in to investigate the question, and from 
then onwards continual experiments were made in 
the endeavour to mitigate the nuisance. In the 
years 1820-22 Vivian and Sons thus spent over 
£13,000, a very large sum for those days. Cornish 
ores were at first smelted, but were gradually replaced 
by foreign ores, largely from South America. The 
extreme cheapness of coal in the earlier part of the 
last century had probably retarded the development 
of economical methods of smelting ; for example, 
as early as 1844 a patent was taken out embodying 
the principle of preheating the air in reverbe rat ory 
calcining furnaces and mixing it with the furnace 
gases at the bridge ; hut the method was abandoned 
after a few years, the cost of installation and repairs 
probably being too great. 

About 1840 silver was extracted from South 
American ores by amalgamation with mercury, 
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but in 1843 the Augustine process was introduced, 
in which the silver was chloridised by roasting with 
salt, most of the sulphur having been driven off by a 
previous roasting. The process was not entirely 
successful, and in 1845 the Ziervogel process was 
introduced. In 1850 the extraction of gold from 
copper was commenced ; and in 1895 electrolytic 
methods of copper refining were introduced. At a 
later date the slimes from the electrolysis were 
worked for extraction of platinum and palladium, 
besides silver and gold. Copper smelting in this 
country was now a dying industry, due to economic 
conditions changing, but the working up of various 
copper- bearing materials still went on, and, of course, 
the manufacture of copper sheets, tubes and rods. 

Mr. Bird proposed a hearty vote of thanks to Capt. 
Vivian for his paper, and for his services as chairman 
during the session. The motion, seconded by Mr. 
Green and supported by Mr. H. J. Bailey, was carried 
with acclamation. 


BIRMINGHAM AND MIDLAND SECTION 

A meeting was held jointly with the Chemical 
Engineering Group at Birmingham on April 4, Dr. 
E. B. Maxted presiding. There was a representative 
attendance, and members of the Chemical Engineering 
Group were pre sent from various parts of the country. 
Prior to the meeting the members visited Boumvillc, 
where, by invitation of Messrs. Cadbury Bros., they 
inspected the works, and some of the special machin- 
ery, and later partook of tea. A dinner followed the 
meeting. 

Professor 0. T. Morgan, F.R.S., and Dr. J. D.Main 
Smith gave a contribution on ** The Separation of 
Cobalt from Nickel- ferrous Ores by the Purpureo- 
Cobalt Chloride Process.” 

Jn a paper on “ Emulsifying Mills,” Capt. F. J. 
China described the Premier and other disintegrating 
milks and their applications to industry. Consider- 
able attention had been devoted to obtaining ma- 
chinery, by means of which certain materials could 
be obtained in a very much finer state of division 
than was obtainable by ordinary grinding machinery. 
The Premier mill was of the type in which a film of 
liquid was subjected to a shearing action at very 
high speed. It consisted of a cono which rotated in 
very close proximity to a conical seating. An outer 
case surrounded the rotor which consisted of a 
perfectly smooth steel cone machined to extremely 
fine limits, and fixed to a spindle mounted in special 
bearings. This cone worked in close relation to a 
fixed surface which formed part of the casing, the 
arrangement being very similar to the action of the 
clutch on a motor car, except that the two surfaces 
did not touch. The working surface of the rotor was 
arranged so that there was a fine clearance between 
it and the surface of the casing. With this arrange- 
ment a metal surface rotated very closely to a fixed 
surface at a speedy hieh might vary between 1000 and 
5000 revolutions p^r lhjfiute. The rotor acted largely 
as a centrifugal .jSunp and assisted by drawing the 
material between?, the working surfaces. It then 
passed through a harrow space between the conical 


surfaces- in a fine film and, owing fe the enormous/ 
speed of the rotor, the particles of solids suspended ' 
in the film arc rapidly torn apart. The mill was 
claimed to ensure the perfect emulsification of liquids 
and the intensive mixing of liquids and solids ana the 
blending of differently miscible constituents in 
various proportions. 

Dr. E. B. Maxted thought progress’ might be made 
by means of the mill in the domain of liquid fuel. 
Prof. J. W. Hinchley said tho colloid mill might be 
most useful in various directions, though he thought 
its scope must bo rather limited at present. Mr. 
Barnes (Manchester) said these high-speed mills 
were of great use, economically, when dealing with 
materials ground in water. For tho time being, he * 
believed their scope in tho paint trade must be 
confined principally to the cheaper grades of paint. 


GLASGOW SECTION 

The annual business meeting was held in Ferguson 
and Forresters Restaurant, Glasgow, on April 3, 
Mr. W. E. Moodie in the chair. Dr. J. A. Cranston 
read the honorary local secretary’s report, which was 
duly adopted. The report of the representative of 
tho Section, Mr. D. A. MacCallum, to tho Glasgow 
Chamber of Commerce, was read and approved. 
It was emphasised that the Glasgow Section was 
discharging a good office towards chemical industry in 
being represented on the directorate of the Glasgow 
Chamber of Commerce. 

Tho following members were elected to fill the 
vacancies on the local Committee : — Mr. D. A. 
MacCallum, Chairman ; Mr. W. E. Moodie, Vice- 
Chairman; Dr. J. A. Cranston, Hon. Secretary; 
Messrs. C. Chapman, J. Robertson, R. F. Stewart/ 
and J. F. Young, Members of Committee. On the 
call of the chairman, votes of thanks were accorded 
to the retiring members of committee, and to Prof. 
R* M. Caven for reporting the meetings during the* 
session to the local press. The retiring chairman was 
then, on the motion of Mr. S. B. Langlancls, accorded 
a hearty vote of thanks for his services during the 
past two years. 

Following the business meeting a joint smoking 
concert was held with the local section of the Institute 
of Chemistry. 


PATENTS IN ESTHONIA 

Owing to the accession of the Republic of Esthonia 
to the International Convention tor the Protection 
of Industrial Property, an Order in Council was made 
on February 20, 1924, applying the provisions of 
Section 91 of the Patents and Designs Act, 1907, as 
amended by the Patents and Designs Act, 1914, and 
the Patents and Designs Act, 1919, to the Republic 
of Esthonia as from February 12, 1924, A copy of 
the Order may be seen in the Patent Office Library, 
25, Southampton Buildings, London, W.C. 2. 
(Official.) 
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CHEMICAL SOCIETY 

At an ordinary meeting, held on Thursday, April 3, 
the president, Prof. W. P. Wynne, who occupied 
the chair, announced that the council had accepted 
with regrot the resignation of the senior secretary, 
Prof. J. I V¥ 0. Masson, who was shortly leaving 
.London ; a resolution had been adopted which 
put on record their appreciation of the value of his 
services to the society. Dr. T. Slater Price had been 
nominated by the council to act as senior secretary 
until the next general meeting. In announcing the 
composition for the ensuing year of the Finance, 
House, Library, Publication and Research Fund 
Committees, the president paid tribute to the 
services rendered by the retiring chairman of the 
Library Committee, Prof, J. M. Thomson, who 
would be succeeded in that office by Prof. J. R. 
Partington. 

The Research Fund Committee would, he an- 
nounced, meet early in June ; applications for 
grants must be made before June 2. 

Mrs. E. H. Ingold discussed : 

The taulomerism of dyads. Part II. Acetylene and 

its halogen derivatives. 

Tub suggestion (Chem. and Ind ., 1923, 42, 1247) that 
acetylene, although consisting mainly of CHjCH, is 
in equilibrium with a minute amount of woacetylene, 
C CH 2 , has now been experimentally verified in two 
ways. In the first place the specific heat of acetylene 
has been shown to vary with temperature in such a 
way as to indicate the existence of a mobile equili- 
brium similar to that shown to be present in hydro- 
cyanic acid, where HC-N is in equilibrium with a 
little H-N:C. Secondly, chemical evidence of the 
existence of detectable quantities of woaoctylenc at 
moderate temperatures has boon obtained by a study 
of the mechanism of oxidation. The first product-, 
previous even to formaldehyde (Bono and Andrew), 
is kot-en CH«— CO, which is the normal oxygen addi- 
t ion product of isoaectylene CH 3 --0, just as woe van - 
ales lt-N C— O arc the normal first products from 
i.soi lit riles, RN~C. It is possible that tho low- 
temperature oxidation of acetylene takes place 
mainly through the woacetylene form, since Bone and 
Andrew’s results receive ready interpretation on this 
basis : — , * 

CH 2 :C -> CH 2 :C:0 CH 2 ~C:0 CH a :0+C0 

'soacetylene \/ I 


polyglycollide (?) HC0 2 H 


bromous acid it gives both chloroaeotio acid and 
chlorodibromoaeetaldehyde (evidence for both 
structures) : — 

CICiCH — > ClBr 2 OCH (OH) a — > CClBr a *CHO 

It 

H v .OH 

)C:C -> >0:C< -> OHjOl-COBr -> CJLLl-CCUL 

Cl- 7 Cl 7 \Br 

Further confirmation of the mobility of these sub- 
stances is provided by the properties of the static 
dihalogenowoaeetyloTies. Like all bodies of this kind, 
tho tendency to acquire the hydrogen atom necessary 
for tautomerism is so great that spontaneous reduc- 
tion will occur. This is true of tho static substance 
OBr 2 :C (Laurie), which is spontaneously reduced to 
the monobromo -com pound in the presence of alkalis, 
and so readily does the same reaction take place with 
CC1 2 :C that all attempts to prepare this compound " 
resulted in the isolation of the tautomeric monocbloro- 
derivativo. 

Prof., E. 0. 0. Baly doubted whether, on the 
energy quantum theory, it was necessary or desir- 
able to postulate the existence of tautomeric 
equilibria. He asked how the author was able to 
recognise the scarce isomcrido by treatment with 
hydrogen bromide. 

Dr. T. Slater Price, recalling the fact that hydrogen 
cyanide in quantity lias an unpleasant odour 
reminiscent of that of worrit riles, asked whether the 
fact that the haJogcno-derivatives of acetylene, in 
contrast with the parent hydrocarbon, possessed 
unpleasant odours might indicate a greater preva- 
lence of the wo- form. 

Dr, R. H. Pickard congratulated the author on 
her work, but queried the use of the term “ dyad ” 
in this connexion. 

Prof. 0. K. Ingold said that thermodynamics 
could not decide the structure of the more highly 
energised form ; collateral evidence was required 
for that. Quantio energy distribution and the co- 
existence of molecules having many grades of 
energy applied to gases possessing normal specific 
heat values as well as to abnormal substances like 
hydrogen cyanide, acetylene, and probably also 
formaldehyde, the energised form of which was 
regarded by Prof. Baly as that with bivalent carbon. 
The relative ease of spontaneous reduction of the 
dihalegenoacetylenes was in conflict with Macbeth’s 
polar theory of this reaction, and provided an offset * 
against the case of the dihalogenodinitromethanes 
recently quoted in support by Gotts and Hunter. 

Mrs. Ligold, replying, pointed out that chemical 
evidence of tho existence of the wo -form was, 


t'liloroacetyleno and bromoacetylene also appear to bo 
tautomeric substances of a similar character, and 
not, as Nef supposed, purely woacetylene (acotyiideno) 
< If • rivati ves . Thus chloroacetyleno polymerises under 
Pm action of light to s-trichlorobenaene (evidence for 
B0;CC1), whilst with iodine it yields the compound 


XI ' X\ 

P C( (evidence for C:(Y ), and with hypo- 

Mi MI 



obtained only in the case of tho halogenoacetylenes 
which must have much longer wo -phases than is 
the case with acetylene itself. Doubtless the greater 
stability of the wo -phases accoiuited for the pro- 
nounced odour and physiological action of the 
halogen derivatives as compared with tho hydro- 
carbon, as well as the enhanced reactivity of the 
former. The nomenclature dyad ” and “ triad ” 
as applied to tautomer io systems was introduced 
by Laar. 

-V 
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J.To 1 . H. Bassett described experiments on : 

The pot as si mn salts of phe nolphthalein . 

A Pi i a s 1*3 rule study of tin* system phonolphthalein 

potassium hydroxide — water at 25 J lias shown that 
the conditions which prevail are very similar to those 
found in the analogous system containing sodium 
hydroxide (Bassett and Halt on, ,/. ('hem. Soc 1023, 
123, 1201). Although a number of hydrated forms 
of the mono-, di-, and tri-potassium salts of phenol - 
phthalein can separate from aqueous solutions at 
2o , they are all colourless. The behaviour of the 
tripotassium salt on heating to 150° suggests that a 
solid red salt is formed by elimination of one or two 
molecules of potassium hydroxide. No method of 
obtaining a pure red salt was found. 

Prof. H. Bassett also read a paper on : 

The hydrolysis of potass hi m f err icy an ide and potassium 
cobat l icy an ide by sulphuric acid. 

Potassium ferric y an ide was hydrolysed by sulphuric 
acid of varying concentrations, and the different 
products of hydrolysis were determined/’' With 
concentrated sulphuric acid, ferrous sulphate and 
carbon dioxide wore obtained, a fact previously 
unnoticed, and the reaction could be represented by 
the equation : — 

2K s Fe(ON-) 6 + 1 1 H 2 S0 4 ~f 1 3 1L0=3K.S0 4 -P 
«(NH 4 VS0 t H-2PeS0 4 +JJC0+CQ,. ‘ 

With more dilute acid the reaction followed the course 
indicated by the equation : — 

2K n Fe(CN) 6 f6H 2 S0 4 ^3K 2 S0 4 -fFe,(S0 1 ). r f 

12H0N. 

The, hydrolysis of potassium cobalticvanide by con- 
centrated sulphuric acid was analogous to that of 
potassium ferrieyanide, and could be represented by a 
precisely similar equation. With more dilute acid, 
hydrocyanic acid was obtained as in the case of 
ferrieyanide, but the hydrolyw^ was slow owing to the 
greater stability of the cobalticvanide. By long 
digestion under a reflux the amount of hydrocyanic 
acid obtained with dilute acid was that required by 
the equation 


2K y Co(CN) R fOH^SOH 2 H„ 0 — 
+ (N H« )HS0 4 H- liHCN f C0 2 . 


3 K 2 S 0 4 2CoSO 4 


A white compound of cobalt which appeared as an 
intermediate product of hydrolysis with dilute acid, 
was separated, whilst a white complex cobalticyanide 
was also obtained by the action of bromine on potas- 
sium cobalticyanide in aqueous solution. These 
substances appeared to be potassium aquopontaeyano- 
eobaltiates, analogous to the corresponding ferri- 
oyanido derivatives prepared by Briggs (J. Cliem 
Soc., 1920, 117, 102b), but they were not fully in- 
vestigated. 


Prof. J. 0. Philip recalled an observation made 
in his laboratory by Dr. A. Bramley that in the 
case of solutions of ferric thiocyanate, spontaneous 
reduction to ferrous iron w r as accompanied by 
oxidation of the carbon to carbon dioxide. 


, !Dr. N. V. Sidgwick instanced the removal of the 
residual coloui\ of alkaline cuprous solutions by the 
action of carbon monoxide. 


Prof. Bassett’s final paper was entitled : 

A si/udy of the cupro -, argento -, auro- and thallo - 
cyanides of potassium according to the phase rule. 
Tiie paper gives an account of a phase rule investiga- 
tion (at 25°) of the four systems KCN, H 2 0 andCuCN, 
AgCN, AuCN or TiCN. In the case of. the cuprous 
cyanide system the salts K 8 Cu(CN) 4> KoOu(CN)., 
1I 2 0, KCu(CN) a and KCu 2 (0N) 8 ,H«,O were found to 
exist. Of these all except K,0u(CN) 4 ,H 2 <) were 
previously known. Three potassium argcntocyanides 
Avere obtained, viz., the well-known compound 
KAg(CN) a and two new ones K 3 Ag(CN) 4 ,H 2 0 and 
KAg 2 (CN).,,H 2 0. The conditions under which the 
latter can be formed are very restricted. The bearing 
of the results obtained on Liebig’s volumetric method 
for determining cyanides is discussed. Only one 
auroeyanide KAu(CN) 3 was obtained. In the case of 
thallium, a thallocyanide KT1(CN) 2 was found to 
exist, although it is stable in contact with solutions 
over only a very small range of concentrations. This 
compound is of interest because it contains univalent 
thallium in the anion. 

Dr. N. V. Sidgwick, commenting on the author’s 
triangular diagrams, remarked that the vertical 
solubility line was not fortuitous, but would be 
expected if there were complete formation of the 
compound KAg(CN 2 ) from the insoluble cyanide. 

Dr. T. Slater Price said he was interested to 
observe that the author had isolated salts of the 
existence of which he had some years ago obtained 
electrometric indications 

Pi of. Bassett, replying to Dr. Sidgwick, said that 
one might expect to find the compound KAg o (0N) 3 
in solution as well, coming, as it did, intermediately 
between KAg(CN) 2 and AgCN. it was also inter- 
esting to note that lie was unable to obtain the 
compound K,Ag(CN) 4 , the, monohydrate always 
being produced. 

SOCIETY OF GLASS TECHNOLOGY 

The president, Prof. W. E. S. Turner, presided at 
the meeting held in Stourbridge on March 19. 

The first paper dealt with the “ Properties of 
lead-containing glasses.” Prof. Turner, who com- 
municated this paper, described the special properties 
of the alkali- lead oxide glasses, with particular 
reference to their thermal expansion, chemical 
durability and electrical properties. 

Mr* J- North wood followed with a paper entitled, 
The Art of British Glass Decorators — The Duplica- 
tion of the Portland Vase.” The Portland Vase, 
he said, was regarded as the greatest achievement 
of the ancient glass-makers. The vase is composed 
of two glasses, the inner body or groundwork being 
of a very dark blue transparent glass, and the outer 
easing of white opal glass out of which the ornament 
and figures are sculptured. This decoration stands 
up in relief from the blue ground. The reproduction 
of the Portland Vase was accomplished by the late 
John Northwood, with the aid of his relative, Philip 
Pargcter. The casing of the blue body with a 
uniform outer layer of opaque white was considered 
at that time as a matter requiring great skill on the 
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part of the glass maker. It was believed that the. 
actual maker of the glass used in this English Portland 
Vase was Daniel Hancock, of Wordsley. The work 
was begun in 1873. The exterior opaque white was 
slightly acted on by hydrofluoric acid, and the design 
drawn upon it. Then commenced tho hard labour 
of removing the surplus white glass from round the 
figures and design, right down to the blue body- 
ground. Extreme care and patience were necessary 
to chisel out, without mishap, the delicate details 
in order to create a true reproduction. The vase 
was very nearly completed when it suddenly cracked, 
owing probably to a difference in coefficients of 
expansion of the two glasses. Still, the artist was 
not discouraged, and in I87fl the work was completed. 
Tho vase is now in the collection of Mr. P. Par ge ter, 
of Stourbridge. 

ACADEM1E DES SCIENCES 

On March 3 Prof. Moureu described his researches 
with Monsieur Dufraisso on the theory of catalytic 
auto-oxidation. Iodine and its compounds have 
keen found to play an important part in oxidation 
by free oxygen. Thus a trace of iodine prevents 
any auto-oxidation of benzoic aldehyde whilst 
st rongly accelerating the auto- oxidation of styrolene. 

Monsieur Pic hot described work on the action 
<il insulin on hyperglycemia due to calfein. Prof. 
Linde t drew attention to a new class of micro* 
organisms discovered by Monsieur Guitoneau, and 
called by him micro-siphonaceoc, which reproduced 
many soil reactions such as tho digestion of nitro- 
genous matter, and possibly the absorption of 
a t mosph eric nit rogen . 

Monsieur Le Chatelier discussed the absorptive 
power of cuprous sulphate for carbon monoxide, a 
reaction which should be useful in analytical work, 
and which may prove useful industrially, as thanks 
lo it, it becomes possible completely to eliminate 
carbon monoxide when making hydrogen from water 
gas. 

On March 10, Monsieur Le Chatelier communicated 
a note by Monsieur Oharrioux on a new process for 
the electrolytic purification of colloidal precipitates. 
The process, which gives good results with a colloidal 
suspension of alumina, cannot be applied to crystal- 
lim* precipitates. 

Monsieur A. Dosgrez was elected a member of the 
•Section of Free Academicians. Monsieur Dosgrez, 
who has been general secretary of the French Asso- 
ciation for the Advancement of Science for many 
years, and has organised many of that body’s annual 
meetings, is a chemist whose researches have always 
Eul a biological and medical bent such as cancer and 
diabetes. To him was duo the solution of the pro- 
IT m of regenerating vitiated air by means of 
s,| dinm peroxide, and during the recent war he did 
\ duablo service in the work of protection against 
F'ison gases. 

Un March 17, the Academic heard the funeral 
'" 'lion of Count Clmrdonnet {cf. Chem. & Ind. 
Man h 28, 1924). - Prof. Moureu described researches 
,,;u I'icd out at the University of Copenhagen on 
iia ihods of estimating bismuth in the organism, 
utilising radioactive phenomena. 


CORRESPONDENCE 

CHEMISTS AND THE PUBLIC 

Sir,— May I beg .space to comment upon your 
recent Editorials in which you touch upon' the 
question of the Chemical Societies, 

Your remark, “If chemists wish to make an 
impression on the public they should abandon the 
practice of reading papers to each other . . 
seems very pertinent. And at the risk of appearing 
to indulge in cheap wit, I should like to supplement 
your words of wisdom by suggesting that it should 
be regarded as a breach of professional etiquette 
for a chemist to address a gathering of chemists, 
except on very special occasions. Let his addresses 
be confined to audiences of laymen, and let them be 
in a popular style. 

Academic chemists, who are accustomed to 
speaking, and those technieists who are gifted in 
that line, would do far more good by public lecturing 
than by attending meetings of their fellow chemists 
and reading papers. Some sort; of local club would 
afford the necessary opportunities for meeting one 
another. 1 have vivid recollections of a club run 
by the English-speaking colony in a small German 
town. We met there on Saturday nights ; and 
social contact was assisted by a piano and card 
tables, with a small cask of beer as a catalyst ; 
quite a small cask. 

It appears to me that the study and practice of 
chemistry is in danger of being ' degraded to the 
level of a hobby. We have societies and associa- 
tions for model engineers, pigeon and rabbit fanciers, 
philatelists and countless others. The members 
are enthusiasts in a particular subject and meet 
to discuss it. Their influence on public opinion is 
nil. 

By continually addressing his fellow members 
a chemist advances himself within the* limited 
range of a profession which is scarcely recognised 
as such by the general public. If the profession 
happened to be widely recognised, respected and 
exercising a powerful influence, such means of 
advancement within it would be excusable. But 
when the contrary is the case, it seems a waste of 
time. The most im|>ortant parts of these addresses 
are usually printed, and can then be much more 
easily digested by their fellow* chemists. 

What the profession of chemistry needs is pro- 
paganda work. This may go against the grain in 
many cases, but without it there seems little to 
hope for. Reach the man in the street or adopt 
some other profession— -bricklaying, lilting, plumbing 
or coal mining -these at least arc essential trades 
and are recognised as such. 

May I suggest that chemists cut out one of their 
subscriptions to journals — many of us take out 
more than are strictly necessary- — and turn over 
the money to the support of some organisation 
devoted entirely to propaganda work. Something 
after the style of the Children's Newspaper, but 
with a wider range of appeal, might be useful. 
Say, one-third devoted to racing and football, 
one- third to news, and tho remainder to general 
scientific information, reports of new* discoveries, 
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and especially to emphasising the important part 
played by science in the life of the nation. 

It may seem degrading to drag the bright flame 
of scientific enthusiasm through the gutter — I hate 
the idea myself— -but it seems the only way. 

I know that great difficulties have to be surmounted 
before chemists can present a united front to the 
world. There are so many divisions and sub- 
divisions, so much fighting and wrangling with one 
another, this society with that, the academic chemists 
with the technical, and those with degrees with 
those lacking degrees. And in addition to the 
difficulty of securing recognition from the noil- 
educated public there is the difficulty of securing 
it from the educated and literary classes ; the 
task of overcoming the mutual suspicion and thinly 
veiled contempt which exists between scientific 
and literary men, between scientific men and business 
men, between the new order and the old. Within 
the profession there is the difficulty that it- contains 
so many of widely different social position — an 
almost insuperable bar to unity. 

Chemists may claim that- they are united. It 
is, I fear, only a pleasant fiction. What kind of 
unity is there between the higher orders of academic 
chemists and the new ly fledged industrial chemist l . 
Nothing like the same unity as between the eminent 
consulting medical and the youngest hoister of a 
brass plate. Nothing like that which exists between 
the eminent K.C. and the rawest recruit at the 
Bar. 

I do not wish, Sir, to disparage in any way the 
efforts now being made by our leading chemists 
to cope with some of these evils ; nor do I under- 
rate the value of this journal. On the contrary, 
I regard the decision to publish it in a semi-popular 
form, as the first step in the right direction. 

You have remarked upon the exasperation which 
some people have displayed towards elementary 
articles appearing in your columns. 1 differ from 
them in believing that it would bo advantageous 
to make these even more elementary and to increase 
their number. 

This generation can scarcely hope to feel the 
benefit of any reforms. But we must try to ensure 
that the chemists of the coming generation have a 
chance of occupying the position they deserve in 
our everyday life ; and to do this it is essential 
that we shoidd reach the generation of laymen now 
growing up. It seems much more important that 
the man in the street shoidd have his eyes opened 
to the wonders of a paving stone, than that a chemist 
should lecture to a physicist or vice versa. 

I fear, that in the exuberance of the moment, 

I have used expressions that savour of sarcasm. 
If so, I crave pardon of anj who may feel inclined 
to take offence. Stripped of their verbiage and 
reduced to a common denominator of moderation, 
in which “ is and must ” are replaced by “ might 
and may,” the views expressed are perhaps not 
without truth t; „ They are really only the expression 
of a train of thought suggested by your editorials. 
—I am, Sir, etc., Roijkrt Gilmour 

Belfast 

March 31,-1924 


THE INSTITUTE OF CHEMISTRY 

Sir, — I have read the letters in recent issues of 
Chemistry and Industry and your editorial note in 
the issue of the 28th nit. 

The letters serve a useful purpose in bringing to 
light misconception of the regulations of the Institute 
on the part of your correspondents. Possibly this 
is the explanation of the letters, and that they have 
not any necessary connexion with the attitude of 
mind of the quadruped to which you make reference. 

Neither “A Chemist” nor “An Unqualified Chemist” 
appears to be aware that since 1917 it lias been 
possible for a candidate to enter the Institute by the 
front door and- yet without further examination, 
provided that he has complied with certain reasonable 
regulations. 

With regard to the criticism of public analysts, by 
reason of the alleged action of one or two, it may bo 
well to remark that the Council have invariably 
required candidates for the examinations of the 
Institute to take systematic courses in properly 
equipped universities and colleges, and have consis- 
tently for over thirty years discouraged training in 
private laboratories unless, in addition, adequate 
provision be made for such systematic instruction. 

The Council arc further aw are that in many private 
and industrial laboratories there must inevitably be 
a number of unqualified assistants, but they haVe 
rendered it possible for such assistants to secure the 
qualification of the Institute. 

Pupil apprentices and assistants who really wish 
to qualify can attend systematic evening courses at 
one of the institutions recognised by the Council of 
the Institute, and will thereby be enabled to qualify 
for admission to the examinations of the Institute. 
Many have so qualified, but it is our common experi- 
ence to find that the complaints come from men who 
have neglected to take such courses until they con- 
sider themselves past the ago for doing so, and past 
the age for taking the examinations. 

If the writers of the letters will address themselves 
to me, I will gladly give them w hat assistance 1 can.- - 
I am, Sir, etc., 

Richard S. Pilcher 
Registrar and Secretary 

Institute of Chemistry 
80, Russell Square," W.C. 1 

CHEMICAL CO-OPERATION 

Sir, — Your editorial upon the above subject in 
the issue of the 4th inst. touches upon points that 
appeal to the business instincts of many members 
of the Institute of Chemistry and the Society of 
Chemical Industry. But your call for a pioneer 
leader to sally forth from the wilder parts of t lit 
Kingdom, and assume an “irregular and undignified 
disregard of rules and regulations,” has been partially 
anticipated by the Bristol section of the S.CJ.L 

During the session 1922-3, under the chairmanship 
of my predecessor Mr. C. J. Waterfall, one joint 
ordinary meeting was arranged and held by the two 
local sections of the societies named, and during the 
session just concluded, one joint ordinary meeting 
and a dinner were held with such success, that at a 
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recent committee meeting of the Bristol auction of 
the S.C.I., a resolution was passed and forwarded 
to the local section of the Institute, asking their 
members to throw in their lot entirely with us next 
session, as far as ordinary meetings are concerned. 

This has beep accepted, and for the session 1924-5, 
the six winter meetings will be held jointly, and 
although each section will still retain its own officials, 
the expenses of printing and postage will be somewhat 
curtailed. But what is more important, the policy 
of peaceful penetration has commenced, and it is 
believed that both sections will gain by this closer 
contact with each other. — I am, Sir, etc., 

Bristol M. W. Jones 

April 7, 1924 

QUALIFIED CHEMISTS 

Sir, — The British Association of Chemists has 
followed with considerable interest the correspondence 
touching “ unqualified ” chemists which has appeared 
m your Journal ; and the more so, since t hose who 
have engaged in it, and who very properly express a 
desire that their status should be more exactly 
Helmed, can accomplish this through membership of 
the Association. 

But it ought to be understood once and for all, 
that those who criticise the Institute of Chemistry 
from the point of view of these “ unqualified ” 
chemists, do not mete out to it that measure of 
justice to which it may properly lay claim. The 
Institute is a body conferring an academic qualifica- 
tion, and therefore is subject to the restrictions that 
such an activity must necessarily impose. 

Doubtless necessity has from time to time dictated 
to the Institute a policy which, to some, may have 
appeared unwise ; but statements as to the elasticity 
of their regulations where personal influence has been 
brought to bear ought not to be made unless ample 
and exact means of verification arc at hand. It is 
not suggested that these have been lightly or care- 
lessly made ; but such statements when unaccom- 
panied by exact and final verification, we must 
necessarily deprecate and deploro. 

The Association is, however, an opponent of the 
thesis- -attributed by some to the Institute of 
Chemistry — that those who arc not members of the 
Institute are, by that fact, unqualified persons. 
And the nature of the Association's constitution is 
such as to give it an elasticity to which neither the 
Institute nor any other academic body can properly 
lav claim. Qualification, a word to which much 
violence has been done, can be other than academic ; 
and the Association includes within its ranks some 
wl»> are not academically qualified. Rigid investiga- 
fien, however, is in all eases made, the standard being, 
°f course, necessarily high. 

Among the many advantages at the disposal of the 
members of the Association may be mentioned the 
unemployment benefit and legal aid funds; while 
l he defence of the professional chemist, his dignity 
and economic status are the Association’s first 
von« cm - 1 am, Sir, etc., Henry T. F. Rhodes 
(Assistant Editor B.A.G. Journal) 

1°\ Baker Street, London, W. I 


SUMMARIES OF PAPERS 

Sir,- — Summaries fulfil the important function of 
enabling a reader to see at a glance tho scope of a 
paper and the results obtained. If his attention is 
then sufficiently attracted ho will decide for himself 
whether to read through the paper closely or not. 

Time is thus saved to tho reader, and most authors 
now follow the excellent practice of providing such 
summaries — at the end of their papers. T make 
the suggestion that they should come at tho beginning 
of the paper, immediately following the title and the 
author’s name. 

Logically on account of their function this is their 
proper place, and to put them there would only bo 
following the practice of putting the table of contents 
of a book at the beginning thereof. For a similar 
reason indexes should bo placed at the beginning, 
and not at the end of a book. — I am, Sir, etc., 

A. A. Jones 

Huddersfield Technical College 

GASEOUS COMBUSTION AT HIGH PRESSURES 

Sir,— -I believe at the conclusion of my correspon- 
dence with Calorifcr last year I said that, if he w ould 
possess his soul in patience until the publication of 
some further experimental results, he might find them 
lucifmras. These results have now been published 
in a paper entitled, “Caseous Combustion at High 
Pressures. Part IV. — Tho Influence of Varying 
Initial Pressures upon the Rate of Pressure Develop- 
ment and the Activation of Nitrogen in Carbon 
Monoxide- Air Explosions,” by Messrs. I). M. New itt, 
D. T. A. Townertd and myself, which appears in the 
current issue of the Proceedings of the Royal Society, 
A., Vol. 105, pp. 400 — 433. We would* commend 
a perusal of this paper to any of your readers who 
may be interested in the subject, as 1 think it makes 
everything perfectly clear. — I am, Sir, etc., 

William A. Bone 

Imperial College of Science and Technology 
April 3, 1924 

ROTATORY DISPERSION 

Sir, — I agree with Dr. R. H. Pickard that the 
existence of dynamic isomerism in solutions of 
tartaric acid and its esters has not been completely 
proved and 1 regret lhat, through inadvertence on 
my part, the abstract of my paper, which appears 
in your issue of March 28, reads as if I held the 
opposite view. Dr. Pickard’s objections to tho 
application of dynamic isomerism to the tartaric 
acid series appear to be based upon theoretical 
arguments, which cannot he tested experimentally 
until more perfect instruments arc available. My 
view is that there is abundant, evidence to justify 
the retention of the only working hypothesis in 
existence which enables us to interpret all the 
available experimental evidence. More evidence is 
needed and more is being accumulated. It will be 
.soon enough to abandon tho hypothesis when it 
has been clearly shown to be contrary to facts. 
This has been pointed out by Dr. Walker in his 
letter of March 28. ^ > 
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So far 1 h(‘ only other explanation of anomalous 
rotatory dispersion that has been given is that of 
Dr. W. T. Astbury (Proc. Hoy. Soc., 1923, A, 718, 
p. 527), who attributes tin* anomalies of tartaric 
acid and many of its derivatives to the combination 
of two opposing spiral formations. One of these 
is dextrorotatory and, since it is a property of the 
4-carbon nucleus of the molecule, it is stable. The 
laivorotatory spiral, on the other hand, is easily 
broken up by solvents, etc., since it depends upon 
the junctions between the hydroxyl groups of 
neighbouring molecules. 

Or. Pickard fails to see what the hearing of my 
work is on these deductions. The reply is perhaps 
best given by a quotation from Dr. Astbury' s paper, 
in which after discussing at some length the Bakerian 
Lecture for 1921 (without acknowledging my share 
in it), he proceeds to “ the conclusion that the two 
extremes of rotatory power' are the dextro in the 
very dilute solutions or when the hydroxyl groups 
are * fixed,’ and the loevo in the crystalline form 
...” and again (in italics this time) : '‘ The dextro- 
rotatory property of ordinary tartaric acid is asso- 
ciated with the carbon nucleus of the molecule.' ” 

Tt seems to me that these views are difficult to 
reconcile with the facts - 

(1) That the “fixed” molecule of methylene 
tartaric acid is strongly hovorotatory. 

(2) That its specific rotation is practically constant 
over a wide range of concentrations, and 

(3) That the curve of its rotatory dispersion, 
so far as it can Ik* explored, can be represented by 
one term of Drude’s equation. 

Further evidence on tartaric acid itself will shortly 
be available for publication. — I am, Sir, etc., 

P. C. Austin 

Westminster Training College 
April (>,1924 

THE EPILATION OF SKINS 

Sir. — 1 have again read Mr. Wood’s paper to which 
he refers and which contains the test for enzyme 
action that ho claims shows that my researches 
arc wrong. Tt apparently consists of mixing a 
dilute solution of gelatin with a powdered extract 
of a conglomeration of organs of a dog’s alimentary 
tract. If, after a certain time, at a certain tem- 
perature, the gelatin refuses to coagulate on boiling, 
lie says that it is all peptonised by enzyme action, 
or, if the reverse, there is no enzyme present. 
Heavens! how can he genuinely assert either? 
He makes the same assertion, using the same tests 
for limes and soak liquors in the tannery. How' 
can he preclude that the gelatin has become so 
swollen with dropsical imbibition that it can no 
longer coagulate, or that there are no new coenzymes, 
or inhibitors, or adsorption compounds that may 
bring the enzymes to equilibrium, etc., in his con- 
glomerate mixture ? Further, he asks us to trust 
his German test with gelatin as one for the effect 
of the limes on the skin. There is no gelatin in the 
skin as the tanner uses it. There may be a hundred 
fallacies in bis test. 

But it is of little use arguing with Mr. Wood and 
his preconceived ideas. He, like several others, 


seem to have missed the gist of my researches tha 
if you remove the two enzymes from the skii: 
neither lime nor ammonia nor xylol, etc., will unhai 
it. He states that thrombase is not a proteoclasti 
enzyme and that it will not unhair a hide. Oi 
mv table as I write are many yards of artificia 
furs made out of the hair and. epidermis rcmovoc 
from hides bv thrombase proteoclasm, and tin 
leather made from the same pelts is, according tt 
experts, as good as or even better than what k 
usually made to-day. “The proof of the pudding 
. . — I am, Sir, etc., H. C. Ross 


PERSONAL AND OTHER NOTES 

The President and Council of the Royal Society 
have appointed Prof. O. W. Richardson, F.R.S., 
to be the third Yarrow research professor of the 
Royal Society. Prof. Richardson, who is Wheat- 
stone professor of physics in King’s College, London, 
will remain a member of King’s College and will 
continue to carry out his researches there. 

We regret to announce the death, on March 28, 
of Mr. A. E. Tucker, at the age of 70. Mr. Tucker 
had practised in Birmingham for 40 years, mainly 
in metallurgical research and analysis, and had held 
the office of official analyst to the London Metal 
Exchange. He was a member of several scientific 
societies, and had served as chairman and member 
of the committee of the Birmingham and Midland 
Section, before which he read, some time ago, a 
paper on metal colouring, lie leaves a widow and 
three sons. 

Prof. G. Ponia, professor of industrial chemistry 
in the Royal School of Engineering, Padua, and 
technical director of the Bonelli dyestuff factorv, 
has died, aged 42 years. 

Prof. E. Paternb has been appointed professor 
emeritus in the faculty of science of the University 
of Rome. Prof, R. Nasini has been appointed 
director of the pharmaceutical school of the Uni- 
versity of Pisa. Prof. M. G. Levi has been nominated 
a member of the committee for the preparation of 
the national mobilisation of Italy. 

Gilbert Baldwin, the chief chemist to the Mathieson 
Chemical Co., Niagara Falls, N.Y., was killed on 
February 22 by an explosion in the synthetic am- 
monia plant. 

By the will of Miss Caroline Harrold, who left 
estate of the value of £2(>,fi81, the ultimate residue 
of the estate is to go to the University of Birmingham, 
for affording facilities and opportunities for research 
in the Faculties of Science and Medicine. 

Dr. A. E. Houlelian, who died at Delaware on 
March 11, aged 39, was assistant director of the 
Wilmington experimental station of the Du Pont 
Co., and was responsible for important developments 
in the manufacture of organic chemicals required 
during the war. He later took a prominent part in 
organising research in dye manufacture for thr 
Du Pont Co. Dr. TToulchan was a member of t Tie 
Society of Chemical Industry. 
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The Royal Society has received from Messrs. 
Brunner, M'ond & Co., a gift of 500 guineas for uso 
in publishing the results of research in chemistry, 
physics and allied sciences. 

r riie executive committee of the National Italian 
Congress of Industrial Chemistry, which is to be 
held in Milan from April 12 to 17, has decided to 
award the sum of 50,000 lire, as a whole or in part, 
for the best original papers dealing with applied 
chemistry read by Italian authors at the Congress. 

'The Council of the University of Manchester has 
received £507 to be invested and known as the 
“Professor Harold Baily Dixon Bursary Fund.” 
The income of this fund, which will be administered 
by a committeo appointed by the Council, will be 
used to assist students in the Department of Chemis- 
try who may be in need of financial assistance in order 
to complete their degree courses. This sum repre- 
sents tho balance left after defraying the cost of the 
bust of Prof. Dixon, whic^i has been placed in the 
Chemical Theatre of the University. 

I)r. W. R. Ormandy has been elected president of 
the Institution of Automobile Engineers for the ses- 
sion 1024-1925. 

On April 2, states the Chemiker Zeiluvg, Prof. 
Oscar loew, “ the Nestor of German agricultural 
chemists and plant physiologists ” celebrated his 
eightieth birthday. Investigations on the chemical 
problems of life, the formation and properties of 
formaldehyde, the nutrition of plants, the nse of 
lime and magnesia as soil dressings and many other 
subjects show the extent of Loew’s interests. 

(iernian Dye Agreement 

It is reported from Berlin that a large number of 
shares have been exchanged between the Basel 
Farbstofl Werke, Switzerland, and a large German 
dye company, as the result of an agreement regu- 
lating prices, conditions of sales and areas of market. 

Methods of Analysis of Coal -Determination of Nitrogen 

Experiments made subsequent to the issue of the 
description of the methods of analysis recommended 
by the Sampling and Analysis of Coal Committee of 
the Fuel Research Board have shown that the 
particular modilication of the Kjcldahl method for 
the determination of nitrogen, described on pages 
7 and 8 of their interim report (Fuel Research Board, 
Physical and Chemical Survey of the National Coal 
Resources, No. 2, “ Interim Report on Methods of 
Analysis of Coal,” 1928. H.M. Stationery Office. 
Price Is. 6d. net) gives perfectly reliable results; 
there is a close agreement between the results of this 
method and those obtained by a proved modification 
of the Dumas method (“ The Estimation of Nitrogen 
m Coal,” by A. Baranov and R. A. Mott, Fuel , 1924, 
L 81, 49). It has also recently been proved that 
‘•upper sulphate is not a suitable substitute for mer- 
<mry, as stated in a footnote on page 7 of the interim 
] < port, since its uso yields, in general, low results. 


The Chartered Electrical Engineer 

The following is part of a now by-law' of the 
Institution of Electrical Engineers, which was 
adopted at a Special General Meeting of the Corporate 
members, held ori February 28, 1924, and was 
allowed by the Lords of His Majesty's Most Honour- 
able Privy Council on March 20, 1924: 

“ Every member and associate member is, and 
is entitled to describe himself as, a Chartered Elec- 
trical Engineer, and in using that description after 
his name shall place it after the designation of the 
class in the Institution to which he belongs, stated in 
accordance with the following abbreviated forms, 
namely, M.J.E.E. or A.M.I.E.E., as the ease may be.” 

Errata 

In the account of the meeting of the Biochemical 
Society, published in the issue for March 21, the 
following corrections should be made P. 818, 
col. ii., line 1, for “ doses of 15 c.e.” read “ doses of 
5 c.c.” Line 1 1, for “ Mr. E. M. Luce,” read “ Dr. 
E. M. Luce.” Line 40. for ” than pasture-fed milk ” 
read “ than 5 c.e. of pasture-fed milk.” 

FRANCE 

Potash in 1923 

The French production of potash salts in 1928 
totalled 1,275,429 metric tons, equivalent to 248,098 1. 
K.O, compared with 1,052,217 t. (207,119 t. K.O) 
in 1922. The production in 1923 included 409,585 t. 
of crude salts (12 to 15 per cent. K.O), 350,089 t. 
of manure salts (20 to 22 per cent. K.O), 110,529 t. 
of manure salts (30 to 40 per cent. K/>) and 156,038 1. 
of chlorides (with over 50 per cent. K k O). The 
chief exports were : United States, 5583 t. chloride; 
Great Britain, 18,195 t. chloride, and Netherlands, 
40,100 t. chloride. In January, 1924, the production 
of potash salts w ? as 125,914 t. (27,487 t. ICO). 

Milk Production in France 

According to official statistics of the French 
Ministry of Agriculture, the production of milk was 
106,503,550 hectolitres in 1921, 113,276,970 hi. in 
1922, and 112,058,120 hi. in 1923. 

AUSTRALIA 
Pulverised Coal in Victoria 

Experiments by the Victorian Railways on the use 
of pulverised brown coal as engine fuel, have given 
satisfactory results, including, it is stated, a large 
saving in fuel, labour and time, and similar results 
have been obtained under boiler plant at Newport-. 

UNITED STATES 
Improved Catalyst for Nitrogen Fixation 

It is announced from the United States that the 
Fixed Nitrogen Research Laboratory of the Depart- 
ment of Agriculture has developed a new' catalyst 
with which yields of 14 per cent, of ammonia has 
been obtained during continuous running. The 
German catalyst gives a yield of 7 per cent, and its life 
is much shorter. 



M2 CHEMISTRY AND INDUSTRY AprIUl, imf; 


REVIEWS 

Ohemiscti-Tkohnische Vorschriften. 7 hf l)r. 

Otto Lange. Vol. III. Harze, Oelc/Fctte. 
Pp. aria? 796. Third edition , enlarged, and 
fifth f revised. Leipzig : Otto Sparner, 1023. 
Price , paper 50 goldmarka, bound 75 gold-marks. 

The volume forming the subject of the present 
review deals with the chemistry and technology of 
rubber, resins, gums and turpentine ; petroleum 
and its products, including asphalt, tar and pitch ; 
fatty oils and waxes and their related industries ; 
hydrogenation ; stearine, oleine and the soap and 
candle industries ; perfumes and toilet preparations ; 
disinfectants, sterilising agents and preservatives ; 
water and industrial (diluents ; insecticides, fungi- 
cides and germicides. 

When one reflects that Dr. Otto Lange's Chemisch - 
Technische Vorschriften is a work of six volumes 
each moro or less comparable in bulk with this 
under review, one wonders whether to admire or 
to condole with him in essaying unaided the task 
he has undertaken. There is in the present volume 
alone material requiring the collaboration of at 
least half a dozen experts each having an exhaustive 
and critical knowledge of some main section of tho 
work, for, frankly, it is impossible for one author 
to deal effectively with the many and diverse subjects 
included hero for the all-sullicicnt reason that to do 
so requires an intimate working knowledge of the 
various industries which are within the purview of 
the volume and one is not convinced that the author 
at all times possesses this necessary qualification. 
Consequently, the faults are such as one expects 
to find : there is a want of balance, a disposition 
to give much detail where brevity would suffice 
with the corresponding fault of dealing only scantily 
with subjects of well- recognised importance, and 
an absence of that critical discussion of data which, 
in many cases, would help to guide the reader. 

Despite the bewildering amount of information 
contained in this volume — and its closely written 
800 pages contain thousands of references to patent 
specifications and published technical and scientific 
papers- -one is impressed by the omission of much 
that is of real importance and more particularly 
by the fact- that the books, technical papers and 
patents to which reference is made in the text are 
almost entirely German and this partiality, for 
which there is no possible justification, constitutes 
a very serious defect in the volume, a defect which 
greatly detracts from its value as a work of reference. 

The general plan, of the book is quite good and 
its subdivision into chapters with appropriate 
headings facilitates a grasp of the subject-matter. 
Commencing with an account of tho occurrence and 
characteristics of tho raw materials dealt, with in 
each section, wo are shown how these are exploited, 
converted into intermediate and linal products, and 
the relationship of these to and bearing on other 
branches of chemical industry is indicated. The 
chemical aspect of each subject appears to be ade- 
quately treated and the author has wisely refrained 
from giving j$alytical details which can always 
be found in any of well-known textbooks. The 


statistical information accompanying many of the 
chapters is useful though not always very adequate 
and more frequently not up-to-date. 

Within the compass of a brief review it is im- 
possible to refer in any detail to* more than one 
or two sections, but in a careful reading of those 
sections which embrace the fatty oil industries 
one is surprised at the small amount of space devoted 
to the seed-crushing industry though the allied 
subject of extraction receives much fuller treatment. 
Tho great developments that are taking place in 
the cultivation of the oil palm in plantations in 
West Africa, and more particularly in the Dutch 
East Indies, leading to improved yields of the fruit, 
better methods of dealing with the kernels and the 
production of a commercial grade of palm oil greatly 
superior to what has usually been produced in the 
past, are facts which appear to have escaped the 
author’s notice. The rendering and refining of 
such animal fats as tallow and lard require much 
fuller notice than has been accorded to thorn, and 
the same may bo said in respect of butter and 
margarine which reoeivfe only passing montion. 

The chapters devoted to an account of the methods 
and materials used in refining, bleaching and 
deodorising the fatty oils and waxes are well done 
and the same may be said of the treatment of such 
subjects as saponification, the production of stearine 
and oleine, the preparation of emulsified and sul- 
phonated oils and hydrogenation. In tho sections 
dealing with soap a good account of detergents 
other than soap itself is given and several interesting 
chapters are devoted to an account of the occurrence 
and properties of those curious bodies, the saponins, 
and their allies which frequently find use in the 
manufacture of vegetable soaps. 

The volume will bo found useful by the reader 
who uses it to supplement, but not to supplant, 
his own searches amongst chemical literature. To 
tho very full index which has been provided an index 
of authors’ names would have been an addition 
which many readers would have welcomed. 

' H. M. Langton 


Ciiem rcAL Synonyms and Trade Names. By 
W. Gardner. Pp. 280. London : Crosby 
Lockwood & Son, 1924. Price 25s. 

Owing to the rapid advance of chemical industry, 
chemical trade names have become both numerous 
and confused, several different names often serving 
to designate a single product, and new names often 
giving no indication of the real nature of the product . 
Anything that will serve to prevent this confusion 
is to be welcomed, and of the attempts so far made 
the book under review is quite tho best s6en by the 
reviewer. A very wide ground is covered, and no 
noteworthy name appears to have been omitted, 
many uncommon names being included. Further 
editions will probably be wanted, and one will hope 
to see further condensation and the replacement of 
superfluous headings such as “ soap ” and “metal 
polish ” by new r and useful names. 
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LEGAL INTELLIGENCE 

SAFEGUARDING OF INDUSTRIES ACT, 1921 

The Referee’s Award on the “ rongalite ” oase 
runs as follows : — 

“ The question in this reference is whether sodium 
formaldehyde sulphoxylate and zinc formaldehyde 
sulphoxylate and the various forms in which they are 
marketed are properly included in the list published 
by the Board of Trade. It is unnecessary to decide 
whether they are fine chemicals or analytical 
reagents as in my opinion they are properly included 
in the list as synthetic organic chemicals.” 

" It is scarcely contended that the substances are 
not organic, but it is strenuously urged that the 
definition of synthetic organic chemicals ought to be 
restricted to such organic compounds as are built up 
irom their elements or from such other or anic groups 
as can themselves be built up from their elements. 
It is sought to exclude from the conception of 
organic synthesis those syntheses in which an 
inorganic molecule is combined with an organic 
molecule.” 

In the Camphor case I refused to accept such a 
restricted view and I am not prepared to do so now. 

1 think that such combinations are organic syntheses 
provided that they result irt the formation of a 
structure not previously present. 

" I think that the complainants have probably 
proceeded with this complaint relying on a recent 
article in the Chemistry and Industry Review 
by Sir William Pope. They would have a strong 
ruse if that article expressed the whole view of 
Sir William Pope, but I am satisfied that it does not. 

I accept entirely Ins evidence as to that. Inci- 
dentally T may point out that the statement in the 
article that I decided that calcium carbide was not 
synthetic is wholly inaccurate. The question of 
synthesis was not dealt with at all in my award 
di aling with calcium carbide. Calcium carbide was 
net, in the Board of Trade list, and I declined to 
0, der it to be inserted because I was satisfied that 
tin Board was right in taking the view that calcium 
carbide was not so generally regarded as an organic 
chemical us to justify its inclusion.” 

EXCESS PROFITS DUTY 

On April 4 the British Dyestuffs Corporation 
appealed from a judgment by Mr. Justice TtowlaTt, 
holding that the Corporation was liable to pay excess 
! ),,{ »fits duty on sums paid to them by the E. I. Du 
font dt Nemours Co., for a process for synthesising 
fMiliyo. 

Hie appellant company claimed that theso pay- 
n 1 ' ' M f s were not income, but payments for a capital 
;,s ^‘ l in 1916 the appellant company acquired a 
Ornu.m factory at Ellesmere Port, and with it a 
s > n t> process for synthesising indigo. For the right 
I" use the process the American company agreed to 
Ky ,f -o annual sums of £25,000, ending in 1927. 

J his was the sale of part of the appellant company’s 
a ami therefore it was wrong to regard the 
et MH y received as profits. 

herd Justice Bankes said tho question was whether 

I I m transaction. was a salp of property for a price, 


or method of trading, tho price being part of the 
gains of trading. He read tho agreement as a trading 
convention as to how and where the parties’ respective 
businesses would be carried on. The animal payments 
were of the nature of royalties, and must be regarded 
as. profits, so that the appeal failed. 


PARLIAMENTARY NEWS 


HOUSE OF COMMONS 

Dyes and Dyestuffs 

In a written reply to Mr. Hannon, Mr. Webb 
gave the following statement showing tho quantities 
of dyes and dyestuffs (except dye-woods and raw 
dyeing substances) imported into and exported 
from tho United Kingdom during the year 1923 . 

Export* Foreign and 
(U.K. maim- Colonial 
Import* factnres merchandise 

Cwt. Cwt. Cwt. 

Intermediate coal-tar 


products used in the 
manufacture of dyes 
(including aniline oil 
and salt, and phenyl- 


glycine) 

1349 . 

43049 . . 

75 

inifiht*! coal-tar dye- 
stuffs — 

Alizarin 

8409 . . 

22,150 .. 

7 

Indigo, synthetic 

827-4 . . 

19,004 .. 

I 

Other sorts . . 

39,474 . . 

40,813 .. 

1577 

x tracts for dyeing— 

Cochineal * . . 

773 . . 

31 . . 

450 

Cutch 

48,395 . . 

1395 .. 

18.897 

Fustic 

5997 . . 

310 . , 

173 

Logwood 

55,098 . . 

2140 . . 

0050 

Other sorts 

10,430 . . 

7584 . . 

1408 

Indigo, natural 

757 . . 

4 

201 


The direct foreign trade of the Irish F r< 


State has 


boon excluded from the above particulars as v;om 
April 1, 1923. — Mar. 25. 


Indigo*dyed Cloth 

Mr. Hartshorn, replying to Mr. Th< no, said it 
had not been the practice for many y ns past to 
require the use of natural indigo in the 3 of Post 
Office uniforms; and lie was infomu.i that by 
doing so additional expenditure would be incurred 
with no corresponding -advantage. Therefore he 
did not feel that a deputation from* tho dyers would 
serve any useful purpose. —-Mar. 25. * 


Lactose 

Replying to Mr. Baker's enquiry the reasons 
which actuated tho Department of A b * ‘culture to 
decide to stop the experiments in the nroduction 
of lactose, Mr. Buxton said he hoped it anight be 
possible to continue experiments at the Ministry’s 
lactose factory. — Mar. 31. 


Oil Fuel Supplies 

Mr. Trevelyan, answering Sir H. Brittain, stated 
that the question of the production of motor spirit 
and other oils from British coal was under con- 
tinuous investigation by tho Fuel Research Board, 
both by researches at the Fuel Research Station,. 
Greenwich, and by a dose study of other attempts 
to solve the probleyn at home and abroad. — Apr. 2. 
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Chilled Meat (Formaldehyde Preservative) 

Answering Captain Viscount Curzon, Mr. Wheatley 
said I hat the quantity of chilled meat being imported 
on Ihe s.s. “ Kent ” is 463 quarters, and lie was not 
aware that any arrangements had been made for 
further consignments of meat treated by formalde- 
hyde. The Departmental Committee on Preser- 
vatives in Food had proposed to arrange for the 
inspection and investigation of the process for the 
general purposes of their enquiry.- -April 1. 

Fuel Research Hoard 

In answer to .Sir II. Brittain. Mr. Trevelyan said 
that the Board had produced from eoal on a large 
experimental scale both a suitable fuel oil for naval 
and commercial purposes and an eilieient solid fuel 
to take the place of raw eoal. The Board, however, 
believed that neither its own work nor that of any 
outside body had yet proved the economic possi- 
bility of such production on a national scale. — 
Apr. 2. 

Patent and Trade Mark l aws 

In a written answer to Mr. Hannon, Mr. Webb 
said that be was aware of the lack of uniformity in 
the patent and trade mark laws of the countries 
signatory to the Industrial Property Convention 
of 1883, which was last revised at Washington in 
1911. Every effort lmd been made in the past to 
obtain greater uniformity in the general principles 
of patent and trade mark legislation in the con- 
tracting .States, and it was hoped that at the next 
Convent ion a further advance in this direction would 
be made.- -Apr. 2. 

COMPANY NEWS 

BRITISH ALUMINIUM CO., LTD. 

Including u carry forward of £15,778, the net 
profit for 192,q is £11 1,125, after providing for taxa- 
ution, debenture stock, and setting aside £50, IKK) for 
depreciation and £60,000 for reserve (now at £280,000). 
After providing for the dividend on the preference^ 
shares and 4i interim dividend of 5 per cent, ton the 
ordinary final dividend is recommenced of 

10 per cent, pok 'wau.m. on the ordinary shfares, 
making 7.\ per ctKp f or the year, add ’leaving'? 18,071 
to be carried ^Rnvard. In 1922, the profit -was 
£85,804, £30,00<^B- was placed to depreciation reserve, 
£10,000 to rcsi^Krc, and after paying 5 per cent, on 
the ordinary tpsares, £15,778 was carried forward. 
'Ihe report that all the works operated at full 

product ioijMkmng 1923 and the demand for metal 
showed a Month mod increase. 

BEL’S UNITED ASBESTOS CO., LTD. 

. ' Vhi 'Jr profit for 1923 was £36,525 (£36,850 
Nl2 w/ At^ 2), and £37.91 1 was brought, forward. It 
is proposed to pay a final dividend on the ordinary 
shares of 7i per cent., making 10 per cent, for the 
year; to plooe £10.0(0 to reserve, leaving £31,483 
to be carried forward. The #port states that 
following the amalgamai ion t>f the Po lite and Ever- 
ite businesses substantial savings have been effected 
by co-operative working. 


MIRRLEES WATSON, LTD. 

( Ted it balance on profit and loss account after 
deducting depreciation, directors' fees, and other 
provisions, amounts to £15.601, which, with balance 
brought forward, £4,086, makes available £19,687. 
it is recommended that £14,404 he applied in payment 
of dividend of 10 per cent., leaving £5,283 to be 
carried forward. Balance of profit for previous 
year was £2,929, and similar dividend was paid. 

THARSIS SULPHUR AND COPPER CO., LTD. 

A dividend of 10 per cent., less tax, is recom- 
mended for 1923. After writing off £27,486, £30,225 
is carried forward. 

LEVER BROTHERS, LTD. 

The profit balance is £5,071,978 (an increase of 
£446,960), leaving £4,326,858 for dividends on the 
preference and preferred preference shares, £197,427 
for the co-partnership dividend, and £240,000 
(10 per cent.) for the ordinary dividend. £250,000 
is placed to reserve and £57,693 carried forward. 
The capital of the company stands at £51.475.363 
and reserves stand at £2,732,664. 

ASSOCIATED PORTLAND CEMENT 
MANUFACTURERS, LTD. 

The directors regret inability to recommend the 
payment- of a dividend cm the ordinary shares for 
1923. After providing for preference dividend and 
placing £218,600 to reserve, £227,478 remains to be 
carried forward, as against £227,400 brought in. 
The decrease in profits is largely due to low export 
prices. 

BRITISH PORTLAND CEMENT MANUFACTURERS, 
LTD. 

At the ordinary general meeting it was stated 
that the debentures had been reduced by £28,347, 
sundry creditors had increased by £117,040 to 
£452,875, and investments and loans had increased 
by £645,202. The not profit ... fe”. HuC year 'was 
£208,669 (£210.5' 7 V8) and including the carry-forward 
'“remained for disposal. Investments had 
given satisfactory returns, but the Indian company 
had made a loss, owing to over production in India. 
The ordinary shares of the Humber Portland Cement 
Co. had been acquired for £600,000 by a subsidiary 
company. The demand for cement, though better, 
fell short of expectations, and competition was very 
severe, but a larger demand was anticipated in tin 
future. It was decided to pay the preference 
dividend and a dividend of 10 per cent, on the 
ordinary shares, leaving a carry-forward of £187,751. 

UNITED GLASS BOTTLE MANUFACTURERS, LTD. 

Sir E. F. Oldham, shaking at the general meeting, 
said the company was in a sound financial position 
and that its business continued to expand, part* 1 
eularly in the export trade. The net profit was 
£43,388, and after making substantial depreciations 
and reserves, and including other amounts, there 
remained a net balance of £130.280. After paying 
debenture interest, enough remained to cover the 
interest on the preference shares, but it was con- 
sidered advisable to defer payment for the present. 

order to provide more working capital. 
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MARKET REPORT 

This Market Report is compiled from special information 
received from tl»e Manufacl nrors concerned. 

Unless otherwise, stated the prises quoted below cover fair 
quantities net and naked at sellers' works. 

GENERAL HEAVY CHEMICALS 

Business in maintained at n f ul is factory level with a fair 

export business and very steady values. 

Acetic Acid, 40% tech. . . £24 per ton. Fair inquiry'. 

Acid Hydrochloric . . 3s. 9d. — (is. per carboy d/d., ac- 
cording to purity, strength and 
locality. 

Acid Nitric 80° Tw. .. £21 10s.- £27 per ton makers 

works according to district and 
quality. 

Acid Sulphuric . . . . Average National prices f.o.r. 

makers’ works, with slight varia- 
tions up and down owing to 
local considerations : 140° Tw., 
Crude Acid, 05s. per ton. 168° 
Tw., Arsenical, £5 10s. per ton. 
108° Tw., Non -arsenical, £<> 1 5s. 
X>er Lon. 

.•\mnionia, Alkali .. £0 15s. per ton, spot, delivery. 

(lenoml export demand good, 
particularly from the Continent. 

bleaching .Powder .. Spot £11 d/d. ; Contract £10 d/d. 
4 ton lots. 

bisulphite of Lime . . £7 per ton, packages extra. 

Borax, Commercial - • 

Crystal , . . . . . £25 per ton. 

Powder . . . . £2(1 per ton. 

(Packed in 2-cwt. bags, carriage 
paid any station in (Treat 
Britain.) 

Calcium Chloride . . £5 17s. (Id. per ton d/d. 

Potash Caustic . . . . £30 — £33 per ton. 

Potass. Bichromate . . ojd. per lb. 

Potass. Chlorate . . . . 3d. — 3kl. per lb. 

Sal.unmonmc . . . . £32 per ton d/d. 

Salt Cake . . . . £4 l()s. per Pin d/d. 

Soda Caustic 7(1% .. £17- £11) 10s. per ton, according 

to quality. 

Soda Crystals . . . £5 5s. £5 Ids. per ton ex railway 

depots or ports. 

Sod. Acetate 1)7/98% . . £24 per ton. 

Sod. Bicarbonate . . £ld Ids. per ton carr. paid. 

Sod. Bisulphite Powder 

1*0/92%.. .. .. £18 — £19 per ton according to 

quantity, f.o.b., 1-ewt. iron 
drums included. 

Sod. Chlorate . . . . 3d. per lb. * 

Sod. Nitrate refd. 90% .. £13 5s.- — £13 10s. per ton ex 

Liverpool. Nominal. 

Sod. Nitrite, 100% basis £27 per ton d/d. 

Sod. Sulphide cone. (10/05 About £15 per ton. 

Sod. Sulphite, Fen Cryst. £15 per ton f.o.r. London, 1-ewt. 

kegs included. 

RUBBER CHEMICALS 

Antimony sulphide . . Expected to advance in sympathy 
with the crude metal. 

Colden . , . . . . fijd. — Is. 3d. per lb., according to 

quality. 

(’rim sen •• . . Is. 3d. — Is. Ud. per lb., according 

to quality. 

Arsenic Sulphide, Yellow Is. lid. peril). 

Cadmium Sulphide .. 4s. per lb. 

Carbon Bisulphido . . £24 — £20 10s. per ton according 
to quantity. 


Carbon Black .. .. Prices continue low but expected 

to advance in the Spring. Two 
or three case lots con now ho 
bought nt 0£d. per lb. ex wharf. 
For direct shipment in quantity 
the price is about (>d. lier lb. c.i.f . 

Carbon Tetrachloride . . £50 per ton, drums free. 

Chromium Oxide . . Is. 3d. per lb. 

Indiarubber Substitutes, r 5d.— 7rl. per lb. Dearer owing to 

White and Dark } increased cost of rape seed oil. 

( Oood demand. 

Lamp Black . . . . 40s. per rwt., barrels free. 

Load Hypo sulphite . . 7£d. per lb. 

Lithoj ono . . . . £22 10s. per ton. 

Mineral Rubber “ Rub- 

pron ’ .. .. .. £15 l()s. per ton f.o.r. London. 

•Sulphur . . .. .. £10 — £12 per ton. according to 

quality. 

Thiocarbauilido . . . . 2s. 9d. per Jb. 

Vennil’on, pale or deep . . 3s. 4d. — 3s. (hi. per lb. 

Zinc Sulphide . . . . 7£d.- Is. Sd. per Hi., according to 

quality. 

WOOD DISTILLATION PRODUCTS 

All acetates command a good trade, but these are the 

only products in this section which show any activity. 

Acetate of Lime - 

Brown .. .. £14 10s. per ton d/d. Demand 

active. 

Urey . . . , . . £21 per ton. 

Liquor . . . . . . 9d. per gall. 32° Tw. 

Charcoal . . . . . . £7 5s. — £!) 10s. per ton, according 

to grade and locality. Market 
steady. 

Iron Liquor . . . . Is. 7d. per gall. 32 '' Tw. 

Is. 2d. „ „ 24° Tw. 

Red Liquor . . . . lOd. — -Is. per gall. 14/15° Tw. 

Wood Creosote . . . . 2s. 7d. per gall. Unrefined. 

Wood Naphtha- 

Miscible .. .. 5s. per gall. 90% O F. Dull 

market. 

Solvent . . . . 5s. per gall. 10% O.F, Dull 

market. 

Wood Tar . . . . £5— £0 per ton . “iovdinp to grade. 

Demand not ’ ,ojk. Amplo 
supplies. 

Brown Sugar of Load . . £47 per ton. I tnand active. 


. TAR PRODUCTS 

Acid Carbolic - 

Cjystals .. 7f t *d. — 8d. per lb. ‘otter demand, 

and tinner market. London 
prices repeated up to 9d. 

Crude 90’s . . . . 2s. -“2s. 3 7 per gall. Market 

not so g5od. 

Acid Orcsylic, 97/99 .. Is. lid. — 2s. Id. per gall. Demand 

still good. Market firm. 

Palo 95% . . . . Is. lOd. — 2s. per gull. Steady 

demand. 

Dark .. .. .. Is. 8d. — Is. 1 id. per gall. Steady 

business. 

Anthracene Paste 40% . . 4d. per unit per cwt. Nominal 
price. No business. 

Anthracene Oil — 

•Strained .. .. 10d.- — lid. per gall. Very quiet. 

Unstrained . . . . 8£d. — 9d. per gall. 

Benzole — 

Crude G5’a . . . . lOkl. — Is. per gall, ex works in 

tank wagons. 

Standard Motor , . Is. -lkl. — Is. Ud. per gall, ex works 
in tank w agons. 

Pure . . . . Is. 8ki. — Is. 10d. per gall, ex 

works in tank wn lions. 

Toluole— 90% .. ..Is. 4$d.— Is. 7d. per gall. 

Pure .. ..Is* 8d. — Is. lid. per gall. 





..CHEMISTRY AND INDUSTRY <, 


April 11, lfl?i 


Xvlol eoml. 

Plll'l! 

Creosote— 

Crcsylio 20/2-4% 

Middle Oil 
Heavy . . 

Standard Specification 
Naphtha— 

Cmdo 

Solvent. 00/10(1 
Solvent 00/100 
Naphthalene Crude- - 
Drai fieri Creosote Salts 
Whizzed ur hot pressed 

Naphthalene — 

Crystals mul Flaked . . 
Pitch, medium soft 

Pyridine 00/1 Ifi 


Uchy> 


. 2s. 3d. per gall. * 

. Os. 3d. per gall. 

10 id. per gall. Few inquiries. 

1 7]Jd.-—8£d. per gull, according to 
> grade and district. Market 
) again weaker. 

8d.- 0d. per gall. Better demand. 
Is. 2d. is. fitl. j- Prices show up 
Is. 2d. -Is. 3d. j ward tendency. 

£fi £7 10s. Demand not so good. 
£0 10s. £12 per ton. Not much 

inquiry. 


£17 £1K per Par. 

T»2s. 6d.-- 57s. fid. per ton. Market 
again weaker. 

18s. 1 0s. per gall. Demand well 

mu inti lined. Priee again ad- 

vanced. 

1 Is. ! 2s. Occasional inquiries : 
little business. 


INTERMEDIATES AND DYES 

Business in dyestuffs has increased and reflects an improve- 
ment in the textile trade. Orders have been for larger 
Prices letnnin firm. 


quantities than of late. 

In the following list 
include packages except- 

Acetic Anhydride 05% . . 
Acid H. . . 

Acid Naphthionie 
Acid Neville and Whither 
Acid Salicylic, tech 
Acid Sulplmnilic 
Aluminium Chloride, an- 
hyd. 

Aniline Oil 
Aniline Salts 
Antimony Pcnta chloride 
Benzidine , , 

Benzyl Chloride 05% 
p-Chlorphenol 
p-Chlornnilino 
o-Cresol 10/31° C, 


of intiTinediat e 
where otherwise 


dolivi 
d atefl. 


red prices 


Is. (id. per lb. 

•Is. 4.1(1. per lb. 100% basis d/d. 
2s. 5d. per lb. 100% basis d/d. 

5s. 0d. jjor lb. 100% basis d/d. 
Is. 4d. per lb. Steady demand. 
10 Id. per lb. 100% basis d/d. 


m-Cresol 98/100^ 

p-Crosol 32/34° 0. 

Diehloranilino 
1 )iehloraniliiio S. Ac 
p-Diehlorbenzol 
Diethyl, miline 

Dimothyaniline 
Diuit robenzou 
Diuitrochlorbr 

Dinit rotoha 


Demand 
Do 



jowjum 

lR 1 


rtll 


vary 


sh n * ,fi 


Di phony] affine . . 
Monnchljrohcnzol . . 

, Otf^ftthol 
p Naphthol 
rt-Naphtliylarnino 
jff-Naph thy lan uno 
w-Nitronilino 
^-Nitraniline 
Nitrobenzene 
o-Nitrocldc«;K^^pl 


Is. per lb. d/d. 

7^'d. — 8Ad. per lb. naked at works. 
7.Jd. 9d, per lb. naked at works. 

Is. per lb. d/d. 

4s. <kl. per lb. 100% basis d/d. 

Is. 3d. per ib. 

•Is. 3d. per 11,. d/d. 

3s. per lb. 1 00 % basis, 

4^d. *5Jd. per lb. 
moderate. 

2s. Id.— 2s. 3d. per lb 
moderate. 

2s. hi. - 2s. 3d. per lb. 

- 

3s. per lb. 

2s. fid. per lb. 100% basis. 

£75 per ton. 

5s. per lb. d/d., packages extra, 
) eturnnble. 

2s. 5d per lb. d/d. Drum-, extra. 
Od. por lb. naked at works. 

£84 1()h. per ton d/d. Adva ued in 
sympathy with lien/ol. 

48/50’ C. 8d.- 0d. per lb. nuked ot works. 
fifi/GST’. Is. 2d. per lb. naked at. works. 

3s. 2d. per ib. d /d. 

£03 per ton. 

2s. 5d. per lb. d/d. 

Js. Id. per lb. d/d. 

1 s. 4 id. per lb. d /d. 

4s. per lb. d/d. 

5s. 3d. per lb. d/d. 

2s. 4d. per lb. d/d. 

5 { d . ■ -5£d. porlb. nuked at works. 
2s. per lb. 100 % basis d/d. 


N itronaph thulene 
p -Nitro phenol 
p-Ni tro -o-amido -phon ol 
w-Phenylon© Diamino 
/»* Phony lone Diamino 
R. Salt 

Sodium Napiitliionato 
o-Toluidine 
p-Toluidiue 
m-Toluylone Diamine 


. lljd. per lb. d/d. 

. Is. 9d. per lb. 100% basis d/d. 

4h. 0<I. per lb. 100% basis. 

. . 4s. 2d. per lb. d/d. 

. . 10h. 4d. porlb. 100% basis d/d. 

. 2s. Od. per lb. 100% basis d/d. 
. 2s. fid. per lb. 100% basis d/d. 

. 8£d. per lb. 

. 3s. lOd. — 4 m. 3d. per lb. d/d. 

. 4s. Cd. per lb. d/d. 


PHARMACEUTICAL AND PHOTOGRAPHIC 
CHEMICALS 

The market is lifeless, values remaining at a low level. 


Acid, Acetic 80% B.P. . 
Acid, Acetyl Salicylic 
Acid, Benzoic 


Acid, Boric B.P. 


Acid, Camphoric. . 
Acid, Citric 


Acid, Gallic 

Acid, Pyrogallie, Cryst . , 
Acid, Salicylic 


Acid, Tannic B.P. 
Acid, Tail uric 


Amidol 

Acetanilide 

Amidopyrin 
Ammon. Benzoate 

Ammon. Carbonate B.P. 
Atropine Sulphate 
Bar hi tone 
Bonzonaphthol . . 
Bismuth S/drixs 

Bismuth Carbonate 
„ Citrate . . 

„ Salicylate* 

„ Subnitrato 

Borax B.P. 


Bromides - 


Potassium 
Sodium 
Ammonium 
Oaleiu m Lae t a t o 


Chloral Hydrate . . 
Chloroform 
Creese t o Carbonate 
( htaiaeol Carbonate 
Hnxaminc 


Tomatropmc Hydro hro 


, £48 per ton. Market easier. 

. 3s. 5d.— 3s. 9d. per lb. Easier. 

. Commercial acid 2s. fid. per lb. 
B.P. quality is being eold^in 
h T rial l lots at 4 m. lb. 

. Crvst. £54 per ton, Powder'' £58 
per ton. Carriage paid any 
station in Great Britain. 

, 19s. — 21s. per lb. x 

Is. fid. per lb., less 5% / for ton 
lots. Market extrefnely film. 
Upward tendency. 

3s. per lb. for pure crystal. 

Market firmer, 
fis. per lb., for 28 lb. lots. 

Prices quoted from 2s. 3d.^.per lb. 
down to is. lOd. for ton lota. 
Market rather weak. 

3s. per lb. Market quiet-. 

Is. 1 .LI. per lb. less 5%. Much 
firmer with more demand. Up- 
ward tendency. 

9s. per lb. d/d. 

2s. Od. per lb. for quantify. 

Very weak. 

13s. fid. per Jb. 

3s, 3d. — 3 h. fid. per lb. according 
to quantity. 

£37 per ton. 

J2s. fid. per oz. for English make. 
15s. fid. per lb. Weak market, 
fis. 3d, qjcv Mo. T J ; r? nav, . 

A steady market. Trices according 
to quantity • 

12s. 9d. — 14s. 9d. por lb. 

11s. 4d.— 13s. 4d. 

10s. 2d.— 12 b. 2d. „ 

10a. 9d.-~ 12s. 9d. „ 

Crystal £29, Powder £30 per ton. 
Cnrriage paid any station in 
Great Britain. 

Market very firm and advancing. 
Heavy increase in price ot 
bromine. 

I fid. lfiJkl. per lb. 

Ifid, H)»d. 

lid.— Is. 

Prices vary over a wide range. 
Good English make can bo had 
from Is. 7d. to 2s. 3d. por lb. 

3s. 9d. porlb. 

2s. pcrlb. forewt- lots. Vorysteady 
Gs. j)er U>. Littlo demand. 

13s. per lb. for cwt. lots. 

3s. fid.- -3s. 9d. per lb. for foreign 
makes. Weaker. Without much 
inquiry. Large .stook«. 


was 
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Hydroquiaono . .. . . 4 b. 3d. per lb. Forei&rt make. 

Iron. Ammon. Citrate B.P. Is. 1 Id. — 2$. 3d. per lb., according 
to quantity. 

Magnosium Carbonate— 

Light Commercial . . £36 per ton net. 

Magnesium Oxido — 

Light Commercial . . £75 per ton, less 2£%. 

Heavy Commercial . . £20 per ton, less 2£%. 

Heavy Pure .. .. 2 h. — 2b. 3d. per il>., according to 

quantity. Steady market. 

Menthol ~ 

A. ILK. rocryst. B.P. . . 07 k. Gd, Strong upward move- 

ment duo to disappointing 
Japanese crop. 

Synthetic . . . , 20s. — 30s. per lb., according to 

quantity. English make. Steady 
demand. 

Mercurials . .r . . Very much firmer in view of the 

rise in the price of quicksilver. 
Prices have boon advanced by 
0d. per lb. 

Kod oxido . . . . 5s. 3d.- -5s, 4d. per lb. 

Corrosive sublimate . . 3s. Od. — 3s. 7d. „ 

White precip. . . . . 4s. 7d.— 4s. 8th ,, 

Caiomol .. .. 3«. lid. -4 s. ,, 

Methyl Salicylate . . 2s. 7d. — 2s. 9d. per lb. for carboys. 

Weaker than other salicylates. 

Methyl Sulphonal . . 25s, per lb. neglected. 

Puraformaldehyde . . 3s. Od. per lb., without much 

inquiry. 

Paraldehyde . . . . Is. 4<l. — Is. 7d. per lb. in free 

bottles and cases. 

P he) meet in . . . . ftp. 6d. per lb. 

I’hmazono . . . . 8s. per lb. for ewt. lots. Spot 

prices much lower thun forward 
offers. Firmer tendency. 

Phenolphthalein . . , . 7s. 3d. — 7s. 6d. per lb. Firm. 

Potass. Biturtrato — • 

09/100% (Cream of 

Tartar) .. .. 88s. per ewt., loss 2|% for ton 

lots. Firm market. Prices have 
upward tendency. 

hot ass. Citrate . . . . Is. 8d. — 2s. per lb. 

Potass. Iodide . . . . lfts. 8d.*~-17s. 5d. per lb., accord- 

ing to quantity. Dornand con- 
tinues. 

Potass. IMctabisulphite . . 7 Id. per lb., 1-cwt. kegs included. 

I ’oi ass. Permanganate — 

B. P. Crystal .. .. 8$d. — 9d. per lb. carriage paid. 

English make. 

Commercial . . . . 8d. — 8Jd. per lb. carriage paid, 

English make. 

Cuinine Sulphate . . 2s. 3d. — 2s. 4d. per oz., in 100 oz. 

tins. Steady market. % 

l tenure in . . . . . . 6a, 3d. per ib. 

^alol . . . . . . 3 b. 9d. per lb. 

Silver proteinato . . 9s. Od. j)er lb. 

"'od. Henzoato, B.l\ . . 3s. 3d. per lb. In more plontiful 

1 supply. 

^d. Citrate, B.P.C., 1923 Is. 9d.-— 2s. per lb., according to 
quantity. Much firmer in com- 
mon with other citrates. 

'H'd. Hyposulphite — 

Photographic .. ., £14. — £16 per ton, according to 

quantity, d/d. consignee’s sta- 
tion in 1 -ewt. kegs. 

Sod. Motabisulphite cryst. 37s. Gd.— 60s. per ewt. nett cash, 
according te quantity. 

~>od. Kitroprussido . . 10s. per lb. Loss for quantity. 

''"d- Potass. Tartrate 

(Kodiolle Salt) . . 70s. 0d.~~81s. Od. per ewt., accord- 
ing to quantity. Market quiot. 


Sod. Salicylate *. . * .. Market firmer. Powder 2s. 5d. — 

2s. 9d. per lb. Crystal at 
2s. 0d. — 2s. lid. per lb. Flake 
2s. lOd. — 3s. 4d. per lb. 

Sod. Sulphide — 

Pure rocryst. .. . . lOd. — Is. 2d. per lb., according to 

quantity. 

Sod. Sulphite, anhydrous £27 10s. -£2S 10s. per ton, accord- 
ing to quantity, 1-cwt, kegs 
included. In large casks £1 per 
ton loss. 

Sulphonal. . . . . . IHs. Od. per lb. 

Tartar Emetic . , . . Is. 4d. per lb. 

Thymol . . . . . . 13s. fid. — low. per lb. for good 

white crystal from a jo wan seed. 

PERFUMERY CHEMICALS 
Acetophenone . . . . 12s. 6d. per lb. 

Aubepine .. .. .. 13s. Od. ,, 

Amyl Acetnto . . . . 2s. 9d. „ Cheaper. 

Amyl Butyrate .. . . 7s. 3d. ,, 

Amyl Salicylate . . . . 3s. 3d. ,, 

Anethol (M.P. 21/22° C.) 4s. ,, 

Benzyl Acetate from Chlo- 
rine-free Benzyl Alcohol 3s. 3d. ,, 

Benzyl Alcohol free from 

Chlorino . . . . 3s. 3d. „ 

Bonzaldehydo free from 

Chlorine . . . . 3s. Od. ,, 

Benzyl Benzoate . . 3s. Gd. „ 

Cinnamic Aldehyde 

Natural.. .. .. 15s. Od. „ Cheaper. 

Coumarin . . . . 20s. ,, 

Citronollol . . . . 10s. ,, 

Citral . . . . . . 1 0s. ,, 

Ethyl Cumaimito . . 15s. ,, 

Ethyl Phthalato . . . . 3s. 9d. „ 

Eugenol .. .. ..11s. ,, 

Goran iol (Palma rose ) . . 35s. „ 

Gemniol .. .. .. 11s.— -18s. Od. per lb. Advanced, 

Holiotropino . . . . 8s. 3d. per lb. 

Iso Eugpnol . . . . 15s. fid. ,, 

Linalot ex Bois dc Bose . 22s. fid. 

Linalyl Acetate . . . . 22s. Od. „ 

Methyl Anthranilute . . fis. Od. 

Methyl Benzoate . . 0s. „ 

Musk Ambrctto . . . . 52s. 0d. 

Musk Xylol . . . . lfis. ,, 

Nerolin . . . . . . 4s. ,, 

Phenyl Ethyl Acetate . . 12s. Gd. „ 

Phenyl Ethyl Alcohol . . lfts. ,, 

Khodinol .. .. .. 57s. 0d. ,, 

Safrol . . . . . . Is. 10*1. „ 

Terpinool . . . . . . 2s. fid. 

Vanillin . . . . . . 25s. 3d. — 20s. Gd. per lb, 

ESSENTIAL OILS 

Almond Oil, Foreign 

S.P.A. .. .. .. 15s. (id. per lb. Dearer. 

AniKo Oil . . . . . . 3«. per lb. Firmer market forward. ' 

Bergamot Oil . . . . 1 8s. per Ib. 

Bourbon Geranium Oil . . 35s. „ 

Camphor Oil . . . . 75s-. per ewt. 

Cananga Oil, Java . . fis. fid. per lb. 

Cinnamon Oil, Loaf . . ft$d. per oz. 

Cassia Oil, 80/85% . . 9s. 3d. per lb. 

Citron olid Oil — 

Juva 85/90%.. .. 53.3d. 

Ceylon 3 b. fid. „ 

Olovo Oil . . . . . . 8s. 4Jd. „ 

Eucalyptus Oil 70/75%. , 2s. 3d. per lb. 

Lavender Oil- 

French 38/40% Esters 20$. per lb. Advanced. 
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Lemon Oil . . . . 3 h 4d. ,, 

1 xmiougras* Oil , . . . 2fd. por oz. 

Orange Oil, Sweet. . . 13s. per lb. Advanced. 

Otto of Rose Oil - 

Bulgarian . . . . 27 s. 0 I. per o/.. 

Anatolian .. .. 2;D. Od. per oz. 

l’nlum Ko-ji Oil .. IHs. Od. per lb. Very short 

supply. 

Peppermint Oil 

English. . . . 77s. per lb. Advanced os. per lb. 

Wuvne County . . 2 Is. per lb. Again advanced. 

Japanese .. . . 20s. per lb. but very little Ixung 

offered. 

Potitgruin Oil 10s. per lb. Advanced. 

Sandal W r o<xl Oil 

Mysore . . . . 2, 'is. per lb. 

Australian . . . . 21s. per lb. 


PATENT LIST 

f ill! (Itttco «i veil in tliifl ll*t are, in the rase of Application* for patent 
thoxo of application*, and In the case of Oompleto Hpecilleatiaas acre ted 
thOHe of tlio Olltclnl Journals in which the acceptance Is announced. r„m- 
plcto Spocillcn tiorw thus advertised as accepted are ojicn to inspection at 
the Patent. O/llce immediately, an<J to opposition Indore mne ^n<I. ; they 
are on sale at Is. each nt the Patent Other . Sale Branch, Quality Court 
Chancery Lane, London, W.C. 2, if. days after the date v.iven. 

I. — Applications 

Andrews. ( hading powdered material. 7027. Mur. 25. 
Bechliold, Gullolm, nnd Kurplus. Production of eiuiil- 
sinus. 7740. Mar. 20. (dor., 20.3.23.) 

Campbell. Separating solids from liquids. 7710. Mar. 20. 
Dunstau and Romfry. Use of adsorbent substances. 
8000. Mar. 20. 

Ernst . Munufact urn of bimetallic t liormoslats. 7843. 
Mar. 27. (Uer., 28.3.23.) 

(Iraham. Apparatus for separating ^iiscs from liquids. 
7708. INI nr. 20. 

Marks. 7004. See 1 \. 

Marks. Centrifugal apparatus. 700.7. Mar. 2.7. 

May how and Kamsuy. Grinding, milling, and pulverising 
apparatus. 7700. Mar. 20. 

Posse) 1. Appliances for separating liquids etc. 7.722. 
Mar. 2.7. f 

Seligman. Ararat us for effect imr interchange of heat. 
7010. Mar. 2. r >Y (July IS. 1023.) 

Soe. ChimiqA* de la ( bamle- Paroisse (Azole et Produits 
Chimiques). Jrurifieal ion of gases. 7007. Mar. 20. (Fr, 
4.0.23.) £ 

1’rhain. '^p^tment of gases etc. 7 1ST. Mar. 21. (Fr., 

J 3.2.23.) 

!. — Complete Specifications Accepted 

31,807 (1022). Nielsen and Laing. Rotary retorts, kilns, 
dryers, or the like. (212,001.) 

34,477 (1022). Reynolds nnd Hrewiu anil Diekiu. Grind- 
ing-mills. (212,078.) 

34,8.70(1022). Dorr Co. Treatment of pulps. (100,727.) 
3.7,441 (J022). Tanier. Furnaces. (213,014.) 

8700 (1023). M onkhrii Ige Iron and Steel Co., Ltd., Kit son 
and Brown. (213,110.) 

12,800(1023). Voting and Creene. Crushing maehini's. 
(213,1.71.) 

03 (1024). Lawes, Apthorpe, and Cambridge and Paul 
Instrument Co.. Ltd. (213,210.) 

II.- — Applications 

Box, Davies, and Thompson. Separating find from ashes, 
clinker, etc. 7407. Mar. 24. 

Brim. Manufacture of briquettes etc. 7070. .Mar. 28. 
(Fr., 10.4.23.) 

Cutter, Drew, and Dunealf. Process for manufacture of 
active absorbing carbon and phosphorie acid and its com- 
pounds. 8048. Mar. 20. 


Donald. Drying peals etc. 7380. Mar. 24. 7812, 7813. 

Mar. 27. 

Irnray (Curtis). Carbonisation of coal. 7702. Mar. 24. 
Marks (Pooping Saving and Trust Co. of Pittsburgh). 
Recovering heat ot finds ut high temperatures, and recovering 
fusible solids in molten condition. 7004. Mar. 27. 

Mans. Draining uud pressing peat. 784S. Mur. 27. 
Power-Ons Corp., and Ram bush. Production of combus- 
tible gases and coke from bituminous fuel. 7750. Mar. 20. 

Kainage. Low-temperature distillation. 7483. Mar. 24. 
(C.N., 0.4.23.) 

Records. Liquid fuel. 7500. Mur. 24. 

Soe. Chimiquo de la t.lrande -Parois.se. 7097. See. I. 

Soe. Fruruyiise des Glycerines. Production of a decolorising 
and deodorant black composition. 7800. Mar. 27. (Fr. , 

I. 7.23.) 

Urbain. 7487. See 1. 

II. — Complete Specifications Accepted 

1041 (1023). Davies. Carbonisation of coal, lignite, etc, 
(213.040.) 

1974(1023). Stalli. Distilling petroleum or mineral oil 
from oil shales, bituminous coal, etc. (213,040.) 

7078 (1923). Perry. Apparatus for distilling carbonaceous 
-material. (213,100.) 

8708 (1923). Berk Producing mixtures of oil and coal. 
(197,408.) 

23,907 (1923). Bloxam (A. fiir Anilin-Fahrikafion). 
Manufacture of charcoal. (213,197.) 

IV. -Application 

►Soe. of Chemical Industry in Basle. Manufacture of 
iwligoid dyestuffs. 7022. Mar. 27. (Swiss, 18.7.23.) 

IV. - Complete Specifications Accepted 

27,371 (1922). I’oma and Pellegrini. Process for tho 
manufacture of H atdd (ammo-naphthol-disulphnnic 1, 8, 3, 
0). (190,114.) 

34,308 (1922). Shanuan, SideiTin, Adam, and Gas Light 
and Coke Co. Sec XX. 

V. — Applications 

Case. Garrow, and Xovoerotos, Ltd. Treating fibrous 
materials. 7823. Mar. 27. 

Dreyfus. Manufacture of artificial textile products. 
8079. Mar. 29. 

Faust. Manufacture of artificial fibres, silk, ole. 7879. 
Mur. 27. 

Hilton. Decorating fabrics from solutions of cellulose 
etc. 7772. Mar. 27. 

Hucbner. Production and utilisation of viscous solutions. 
7882. Mar. 28. 

King's Patent Agency (t)uryeu). Artificial fabrics. 7941. 
Mar. 28. 

Vineko. (.'oik products. 7440. Mar. 24. 

Vineke. Composition cork. 7441. Mar. 24. 

V. -Complete Specifications Accepted 

34,998 (1922). MeRao. Extraction of cellulose from 
bamboo, bagasse, and other fibres. (213,003.) 

11,009 (1923). Levy. Production of artificial filaments. 
(213,138.) 

VL — Applications 

British Cotton and \\'<m>1 Dyers' Assoeiation, and Robinson. 
Printing yarns ete. 7172. Mar. 24. 

Geigy Soe. Anon. Dyeing or printing on acetyl cellulose. 
7817. Mar. 27. (Gcr., 31.3.23.) 

Mairessc. Colour printing upon textiles, leathers, etc. 
7430. Mar. 24. (Fr., 21.3.23.) 

VI. — Complete Specification Accepted 

19,187 (1923). Sehlumpe. Hunk-dyeing and like machine-. 
(201,507.) July 31. 

VII. Applications 

Coley. Reduction of carbonates or bi-carbonates. 7427. 
Mar. 24. 
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Ooloy. Reduction of sulphates. 7428. Mar. 24. 

Gutter, Prow, and Dunealf. 8048. >S’cc 11. 

Henkel ot Cie. Manufacture of mouldings of solid 
idublo alkali silicates. 787 5. Mar. 27. (Cor., 2.5.23.) 

Kassnor. Manufaet tiro of nitric acid < 4c. 7484. Mar. 24. 

(lor., 31.3.23.) 

Meverhofor. Process of producing inorganic acids. 7862. 
iar. 27. (Ger., 28.3.23.) 
df. -Complete Specification A^cej tcd 
5499 (1923). Cruse. Manufacture of acetate of alumina 
iy electrolysis. (213,088.) 
dll. — Application 

( Vichernaillo (VVostinghouse Lamp Co.). Application of 
i-ansiuoeiit coatings to vitreous objects. 8040. Mar. 29. 
III.— Complete Specification Accepted 
34,051 (1922). Vivian, Prying china clay. (212,986.) 

\. — Applications 

King. Hard-setting compositions. 7856. Mar. 27. 
Rekord-Zomont Industrie Ges., and Tetens. Mnnufaeture 
,L concretes and mortars. 7620. Mar. 25. 

\. Complete Specification Accepted 
17,139 (1923.) Cullerier. Treating marble to render it. 
nmsJueent. (202,282.) 

Applications 

( *ol(*y. 7427 and 7428. See VII. 

Metallbank und Metallurgisehe Ges. A.-G. Alloys and 
net als. 7519. Mar. 24. (Ger.. 31.3.23.) 

Kondelli. Testing corrosion of ferrous etc. materials. 
7760. Mar. 26. 

Y. Complete Specifications Accepted 

28,018 (1922). Jackson (Soc. Anon. J. Cockcrill). Treat - 
uent of ores containing iron or, other metal. (197,903.) 

34.000 (1922). O’ Donovan. Hardening steel articles. 

2n5,037.) 

Yl. -Application 

I’ourbnix. Production of ozone. 7973. Mar. 28. 

Nl. Complete Specifications Accepted 

IS 13 (1923). Weiss maim. Dry cells. (213,082.) 

5499 (1923). Ouse. ,SVc VI i. 

Ml. Applications 

Hochhold, Gutlohn. and Karpins. 7749. See I. 

Gray. Manufacture of oil from vulcanized rubber. 7691. 
Mar. 20. ( Belg. 18.12.23.) 

Krmieeseoni and Gaslim Refining fats and oils. 7907. 
Mar. 28. (Italy, 26.1 1.23.) 

I’Yanke. Cooling-apparatus for production of crystallised 
-"up powder etc. 7538. Mar. 25, 
l’niirbaix. 7973. See M. 

Ml. Complete Specification Accepted 

31.743 (1922). Petroff. See XX. 

Mil. Application % 

King. Paints. 7857. Mar. 27. 

MV. Applications 

Pray. 7691. Ste XI I. 

Hit mar. Manufacture of india-rubber etc. articles. 7844. 
Mar. 27. (Austria, 9.4.23.) 

Hihnar. Manufacture of cellulose-caoutchouc products. 
<M5. Mar. 27. (Austria, 9.4.23.) 

I Vuehey ami Skipsey. Vulcanisation of caoutchouc. 
i‘H8. Mar. 26. 

XV. Applications 

Hi i I ish- American Tobacco Co. (TIeckley). Obtainment of 
I' 1 "‘ted reproductions of photographs on metal. 7826. 

Mur. 27. 

Miiitvsse. 7436. See VI. 

XV. Complete Specification Accepted 
22.129 (1923). Hoffmans. Cooling and drying glue, 
HM in, and tho like. (213,190.) 


XIX. — Applications 

Anderson and Karpinsky. Manufacture of butter. 
7606. Mar. 25. (Fr., 16.4.23.) 

ilarJeliffe. Purification of waste ctl blent s. 7503. Mar. 25, 
Sonstluigen. Treating chocolate etc. 7835. Mar. 27. 

XIX. - - Complete Specifications Accepted 

17,500 (1923). Sehoen. Flours etc. (203.661.) 

1921 (1924.) Deelereq. Water-purifving apparatus. 

(210,438.) 

XX. — Applications 

34,368 (1922). Shannon, Siderfin, Adam, and Gas Light 
and Coke Cci. Manufacture of organic compounds by 
reactions involving replacement- of substituent atoms or 
groups with liquid reagents. (212.970.) 

34,743 (1922). Petroff. Separating oxidised fatty acids 
from non-oxidised fatty acids. (212.900. ) 

XXL — Application 

A.-G. fiir Anilin-Fubrikation, und Wilmanns. Negatives 
for photomechanical printing. 7754. Mar. 26. 


TRADE NOTES 

Official Trade Intelligence 

Tho Department of Overseas Trade, (Development 
and Intelligence, 35, Old Queen Street, London, 
S.W. 1) 1ms received the following enquiries for 
British goods. British linns may obtain further 
information by applying to the Department ami 
quoting the specific reference number : — 

Argentina : Aluminium, cbinaware, earthenware, 
iron, cutlery, glassware, paper, paint ami varnish 
(391); Australia: Iron and steel (353) ; Hardware, 
paint (Official Secretary, Commercial Bureau, 
Australia House, Strand, \V.O. 2, No. 412/7 /l / 1 /222) : 
Canada : Brass foundry, hardware (355) ; Builders’ 
hardware, paint, cutlery, crockery (358, 359) ; 
Plumbing supplies (13,39(»/E.D./(LC./2) ; Chile : 
Earthenware, hardware (393) ; Dominican 
Republic : Soap (394) * Egypt : Leather (Inspecting 
Engineer, Egyptian and Sudan Governments, Queen 
Anne’s Chambers, London, S.W. 1); Latvia: As- 
bestos packing (8842/F.B./M.C./2) ; Netherlands 
Cutlery, leather (300) ; Brass tubes (308) : Silk 
(370) ; New Zealand. : Artificial silk (300) ; Sweden : 
Chemicals (375). 

Foreign Company News / 

The Soeiete de Soie Artiliciclle do Tubize has 
acquired at Lyons a large area of land for the con- 
struction 6f a factory for the manufacture of cellulose 
acetate silk by its associated company, La Celanese 
Fran raise. Plant to produce 500 kg. of artificial 
silk per day will be installed at first, but the plans 
provide for an ultimate daily production of 4000 kg. 
The production at Tubize is now 0000 kg. per day of 
collodion silk, and 500 to 000 kg. of viscose silk, 
and in 1924 it is expected to produce a total of from 
8000 to 9000 kg. per day. The production of associ- 
ated companies comprises 1 500 kg. per day at Sarvaar, 
25 kg. per day at Tomafzew, and GOO kg. per day in, 
America, where production is increasing rapidly.. 
The problem of dyeing cellulose acetate silk has been 
solved and at Lyons the dyers are taking great 
interest in it. 
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Owing to the amalgamation of the Society Industri- 
elle <lu Celluloido with the Society Generale pour la 
fabrication des mati&res plastiques, the new company 
will be entitled Society Industrie] lc des Matures 
Plastiques. 

Santonin 

The Eastern and Russian Trading Co., Ltd., has 
sent a booklet and other literature, describing the 
properties and production of santonin, a valuable 
anthelmintic obtained from Artemisia ccncp. , a plant 
'which grows abundantly in Turkestan. Some of the 
literature received describes tests carried out by the 
Pharmaco-Therapeutie Institute, Leyden, on “ santo- 
peronin ’* ; the tests seem to show that this compound 
is inadvisable as a substitute for santonin. 

Trade Information 

Messrs. Williams Bros, Co., of Hounslow, have 
sent a scries of pattern cards illustrating the wide 
range of colours for all purposes which they manu- 
facture. Special prominence is given to the Nigro- 
sines and Blacks with which this firm is particularly 
associated, hut ail kinds of colours for varnish, 
lacquers, wood, leather, polishes, inks, soap makers 
and dyes for a variety of textiles are also made. 
Colours are provided for lake makers suitable for 
use with any material or solvent, and a speciality 
is the supply of harmless colours for foodstuffs. 
Careful matching to requirements is undertaken 
by a special staff, and Messrs. Williams are glad to 
supply special lists on application. 

Messrs. MeldnunSy Lid., of Timperley, near Man- 
chester, have sent, a leaflet (F. D. Supplement) 
describing the Meldrum forced draught furnace, 
which was the pioneer in steam -jet furnaces 35 years 
ago, hut which hos been continuously improved. 
Special features claimed for these furnaces are their 
sturdy construction, efficiency, adaptability to all 
types of steam-boilers and thcT abffity to utilise 
all classes of fuel. Messrs. Meldrums have introduced 
a new design of acid pump in Meldrum metal proof 
against mineral acids at any strength or temperature. 
The new design gives greater efficiency and a pamphlet 
(C 25 /ft) is supplied in which a graph is given showing 
the relation between head and output at different 
speeds, together with a table giving lifts, capacities 
and speeds of pumps from 1 to 0 in. 

Dyestuffs (Import Regulation) Act, 1920 

The following statement relating to applications 
for licences under the Dyestuffs (Tmport Regulation) 
Act, 1920, made during March lias boon furnished 
to the Board of Trade by the Dyestuffs Advisory 
Licensing Committee. The total number of applica- 
tions received during the month was 534, of which 
415 were from merchants or importers. To these 
should be added 17 eases outstanding on March 1, 
making a total for the month of 551. These were 
dealt with as follows : — 

Granted, 420 (of which 3S0 wore dealt with within 
7 days of receipt). 

Referred to British makers of similar products, 
83 (of which 09 worn dealt with within 7 days [of 
receipt). * 


Referred to reparation supplies available, 26 (all 
dealt with within two days of receipt). Outstanding 
cn March 31, 1924, 22. 

Of the total of 551 applications received, 475, 
or 86 per cent., were dealt with within 7 days of 
receipt. 


PUBLICATIONS RECEIVED 

The Proceedings of the Institution of Mechanical 
Engineers. iVo. 6, 1923. Pp. 977 — 1202. London: 
The Institution of Mechanical Engineers. 

Tested Methods of Mineral Analysis. By B. T. Kjtto, 
with a foreword by Benedict Kitto, F.I.O. Pp. 127. 
London: II. F. and G. Witherby , 1924. Price 7s. 6d. 
Lunge and Keane’s Technical Methods of Chemical 
Analysis, Second edition, edited by Charles A. 
Keane, D.Sc., Ph.P., and P, 0. L. Thorne, M.A., 
M.Sc. Vol. /. Pp. sK.r.+704. London: Gurney and 
Jackson, 1924. Price £3 3a. 

Colloid Chemistry. Wisconsin Lectures. By The 
Svedrero. Pp. 265. American Chemical Society 
Monograph Series. New York: Chemical Catalog 
Co., Inc., 1924. 

Fuel Oils and their Applications. By H. V. Mitchell. 
Pp. sr/f + 171. London: Sir Isaac Pitman and Sons, 
Ltd., 1924. Price 5s. 

Annual Reports of the. Society of Chemical Industry 
on the Progress of Applied Chemistry. Vol. viii., 

1923. Pp. 018. Edited by T. F. Burton, Price 
7s. (Sd. to members and 12s. 6d. to non-members. 

Report on the Commercial, Industrial, and Economic 
Situation in Italy, December, 1923. By J. H. 
Henderson, O.B.E., and H. C. A. Carpenter. 
Department of Overseas Trade. Pp. 96. London : 
II. M. Stationery Office. Price 2s. 6d. 1924. 

Report on the Trade, Industries and Economic Con- 
ditions in Portugal. By S. G. Irving. Department 
of Overseas Trade. Pp. 43. II. M. Stationery Office , 

1924. Price 1«. 6d. 

The Mineral Industry of the British Empire and 
Foreign Countries, Petroleum and Allied Pro- 
ducts. 1913—1919. Imperial Mineral Resources 
Bureau. Pp. 296. II. M. Stationery Office, 1924. 
Price 6^. 6d. 

Third and Final Report of the Mine Rescue Apparatus 
Research Committee. Advisory Council , Depart- 
ment of Scientific and Industrial "Research. Pp. vi \ 
32. 7Z.il/. Stationery O jfi.ee, 1924. Price Is. 

Report on the Economic and Financial Conditions in 
Belgium, December, 1923. By J. Picton Bagge, 
together with an Annex on the Economic Situation in 
the Grand Duchy of Luxemburg. Department of 
Overseas Trade. [ >p 112. H.M. Stationery Office , 
1924. Price 3 s. 

Second Report of the Committee on Contact Catalysts. 
By Wilder B. Bancroft. Reprint and Circular 
Series of the National Research Council . Number 50. 
Pp. 801 — 841. Washington : National Research 

Council , 1923. Price 50 cents. 

Refractories for Electric Furnaces. Published by th< 
American Electrochemical Society, Pp. 94, Neu: 
York: Columbia University , 1924. Price #1, 



/of' L'SHAFiY. \ 


1 :i «ai.I924 

JOURNAL of THE SOCIETY OF CHEMICAL INDUSTRY,^ 

CHEMISTRY v INDUSTRY 

Official Organ of the Federal Council for Pure and Applied Chemistry 


Vr »1 A 'l NRW 
VOI. 43 SERIES 


London, April i 8, 1924 


No. 16 


EDITORIAL 


T HE discussion and consideration of the schemes 
for Chemistry House proceeds with that 
alacrity which is possible when complicated 
;ind revolutionary ideas are evolved which alfect 
some ton thousand chemists. No doubt there are 
some who wish and intend that some definite step be 
taken at once, no doubt there are many whose 
imagination is only fired by such a scheme to an 
extent which produces a slow and low-temperature 
carbonisation. The scientific spirit which pervades 
1 lie majority of chemists tends to a careful and 
methodical study of the problem in a tranquil frame 
of mind free from every trace of passion, and with no 
feeling of surprise or prejudice because the scheme is, 
ur is not, the offspring of some particular individual 
or body or is, or is not, approved by bodies only 
indirectly concerned. The great majority of chemists 
already favour the scheme, the details are as yet 
known only to a few and when the details are dis- 
closed and approved by a council or a committee 
which has the confidence of the great body of chem- 
ists the force behind the scheme — if any further force 
is nmled — will steadily increase. No question of 
a in oar propre on the part of those who have propoun- 
ded schemes which are accepted, rejected or post- 
poned, need enter into consideration. All those who 
have been or are now busy with the scheme are 
devoting their time and energy unselfishly for the 
common good. The resolutions passed at the Club 
;it last Monday’s meeting show how' great an advance 
lias been made in the last few years. 

* * * 

H ow many perils do environ the man that meddles 
"dli cold iron! The engineering section of the 
British Empire Exhibition shows that chemists have 
a 1 eddied with cold iron to some purpose. Wo do 
>mt remember that we have ever seen any pure iron, 
l»ut we assume that it is a disappointing material. 

• be introduction of oarbon into it is so long past that 
tb<‘ memory of man runneth not to the contrary. 

1 be introduction of manganese, molybdenum, nickel, 


chromium, vanadium and titanium is due to the 
chemist as is the scientific investigation of the effect 
of the varying proportions of carbon, silicon, sulphur 
and phosphorus. Will the fulness of time give us 
a new metal ? We have delved into the bow els of 
the earth to a distance of a few' thousand feet and 
the geologist can assure us of the nature of the rocks 
for during a vertical distance of perhaps half a dozen 
or ten miles. We are apt to assume that what we 
know r is a fair sample of the bulk, and we have, often 
seen calculations of the relative proportions of the 
(dements and how much is contributed by those 
of odd, and of even, atomic numbers. But we have 
every reason to think that the T per cent, or whatever 
it is which we know' is not a representative sample. 
The rocks at the surface have a density of about two 
and a half ; the earth as a whole has a density of 
twice as much. We can no more judge of the nature 
of the earth from the thin skin we have observed 
than W'e can judge of the British Empire Exhibition 
from the first restaurant visited. Next week we 
shall give a long account of this great achievement 
in the Special British Empire Exhibition Number 
which we are now r engaged in preparing. 

* * * 

The last days before the opening of the British 
Empire Exhibition are upon us. There is feverish 
activity in all the wide spaces of the Palace of Industry 
and the last exhibits are being delivered in lorries, 
carts, trains and any means of conveyance that 
can find a w'ay down the crowded aisles. The dig- 
nified and continuous front of the exhibit of the 
chemical industries is adorned with the effective 
frieze depicting familiar operations in the chemical 
world, industrial and scientific, and tall, handsomely 
gilt columns with lotus capitals border the thorough- 
fares, bearing emblems appropriate to the particular 
industries before which they stand. The exhibit 
relating to pure science is — but that must await the 
official opening and our Special Number, there are 
so many good things. 
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THE FERMENTATION OF CACAO 

By A. W. KNAPP 

It is not possible by reference to published records 
to compile a complete scientific explanation of the 
fermentation of cacao. Many planters know how 
to carry out the process to the satisfaction of the 
buyers of cacao beans (as the seeds of the cacao 
tree are called), but those who superintend the work 
on the cacao estates have generally lacked the 
training and equipment, to investigate the theory 
of the subject. On the other hand the scientists 
in Europe seldom have an intimate knowledge of 
the process, and an' unable to obtain the fresh seeds 
on which to experiment. Even if they had the 
knowledge and the material, they would still find 
it dillicult to lay down the best conditions to maintain, 
as the cocoa and chocolate manufacturers as a body 
huve never stated exact 1 y what they want. However, 
they do go so far as to indicate a preference for 
fermented cacao by paying more for it than for 
unfermented cacao from the same country. 

Now that wo have Agricultural Colleges in Trinidad 
and other tropical places we may expect, to see great 
advances in this subject, as there is no doubt that 
a well equipped bio-chemist, on the spot could unravel 
many of the problems in a short time. It is proposed 
to give a critical review of the position as it stands 
to-day, together with an account of some experiments 
of the author. 

The Cacao Seed or Bean 

The fresh seed consists of two folded fleshy cotyle- 
dons and a white radicle (germ), enclosed in a leathery 
skin. As taken from the pod it is surrounded by 
a whitish mucilaginous pulp. There are two distinct 
kinds of seeds, those from the Oriollo variety of 
tree and those from the Forastero variety. The 
principal difference is that the (Tiollo beans are 
white throughout, whilst the Forastero are purple. 
As over 90 per cent, of the world’s cacao is Forastero, 


if they have been fermented, this was probably the 
original object of fermentation. It is an easy way 
of getting rid of the pulp. In Ceylon, where the 
pulp is removed by washing, it is first loosened by , 
fermentation. 

The amount of pulp on the seeds varies with the 
season. The pulp contains about 80 per cent, of 
water. Roughly speaking, 100 lb. of seeds fresh 
from the pod, if merely dried, lose about 61 lb. 
of water. During fermentation they lose about 
11 lb. by evaporation, and 13 lb. of a liquid, known 
as “ sweatings,” rims away. On drying the fer- 
mented bean a further loss of 40 lb. by evaporation 
occurs, making a total of 64 lb. According to 
Hudson 5 from 100 lb. of fresh beans one obtains 
39 lb. of unfermented cacao beans of commerce by 
merely drying, or 36 lb. of fermented beans of com 
merce by fermentation and drying. 

The beans may be fermented by being put in 
heaps or in boxes, the latter being the more usual 
method. The bottoms of the boxes are usually per- 
forated to allow' the “ sweatings ” to run away . 
and the beans are generally covered with a layer 
of plantain leaves. The beans are usually turned 
from one box to another once a day, or every other 
day. The temperature of the mass rises, and the 
pulp breaks down and partly runs away. With 
Forastero cacao after six or seven days the pulp 
on the outside of the beans is a dirty brown, and the 
planter judges whether Ihe cacao is fermented and 
ready for drying solely by observing this colour. 

Fermentation op the Pulp 

The following analyses of the “ sweatings ” (made 
in Messrs. Cadbury's Research Laboratory mainly- 
by Mr. R. V. Wadsw r orth) give a good idea of the 
composition of the pulp. Analyses which 1 lie 
author and others have made of the liquid from the 
pulp show that it contains about 10 per cent, of 
reducing sugars (presumably dextrose and laevulo.se) 
and 2 per cent, of mucilage and pectin. 


Specific gravity 
Aridity (us neotie acid) 

Solids 

Ash 

Rotation (in 100 mm. tube) 

Theobromine 

Caffeine 

Odour 


Colour 


Pectin and mucilage 


Cacao Sweatings 



From Trinidad 


From C’cylon 

0 ISth 

17th-J 8th 

40th- 12nd 

From beans 

After 12 hours’ 

hour 

hour 

hour 

straight from pod 

fermentation 

l -oar, 

1 -060 

1-030 

1 0035 

1-011 

1*4% 

1*2% 

2*0% 

1-4% 

i-08° u 

ir,. 2 % 

10-0% 

7-0% 

L r >-1% 

30% 

o*eo% 

1*3(1% 

0-83 % 

0T>8% 

0-63% 

-1 -0° 

-0-0° 


— J -4° 

+ 1*4° ' 

0-02% 

0-03 % 

0-03% 

Till 

nil 

nil 

•005% 

■005% 

nil 

0-002% 

Sweet, 

Acid, 

.S.> eel. 

Sweet, 

Sharp, 

alcohol and 

vinegar 

alcohol and 

alcoholic, 

sweet an l 

vinegar 

Deep 

vinegar 

pleasant 

alcoholic 

Light bull, . 

Buff, 

Dirty 

Dirty 

cloudy 

yellow, 

deeper t han 

yellow. 

brown id i 

10% 

cloudy 

21% 

1st, cloudy 
1-0% 1 . 

cloudy 

yellow, cloudy 


this paper deals mainly with this variety. Until 
we have more knowledge w r e may assume that the 
Forastero bean contains the same chemical sub- 
stances as the Criollo, and in addition a purple 
tannin. 

The beans have to be dried to make them a stable 
article of commerce, and as they dry more easily 


The pulp and " sweatings ” are obviously excellent 
media in which to grow yeast, and, later, acb I pro- 
ducing bacteria. 

The cacao-pods are always broken, and the U\uis 
extracted, in the plantation, and the juicy beaus arc 
carried to the fermentation boxes, sometimes a 
considerable distance away. They are thus exposed 
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to any micro-organisms that may bo iA the air, as 
well as to those in the boxes. I examined cacao 
beans in Trinidad, as put in the box, and could find 
very few organisms. After 24 hours the pulp 
swarmed with yeast- cells, but the numbers varied 
greatly in different parts of the box. It has been 
pointed out by Nieholls that a minute fruit fly 
( Drosophila melanoyaster) assists materially in dis- 
tributing yeasts and bacteria. After about 40 hours 
there were many budded yeasts, and after 60 hours 
the pulp contained great quantities of bacteria. 
Nieholls 5 states that there is no acetic acid, or other 
volatile acid, in the fresh fruits. The pulp of the 
bean as taken from the pod is acid, containing from 
(Hi— -1*4 per cent, (estimated as acetic), and according 
to my observations the acidity of the pulp does not 
increase appreciably during the first 40 hours. In 
other words, acid -producing bacteria are not yet 
present in quantity. Observers have found a variety 
of yeasts and bacteria. 

Mr LRO-ORO ANISMS FOUND ON FERMENTING CACAO 
Observer Kind of cacao Micro-organisms 

Chittenden .. Trinidad .. (1) Saccharomyr.es cercvisia ? 

(I SIM)) and probably penicillium 

ylauemn. 

(2) Lactic acid and possibly 
' butyric acid bacteria. 

I ‘ royer .. (Vylon .. (1) Bacchctromyces theobronun 

(1901) ( Proyer), resembles 8. ellip - 

so i da a (Hanson) and S. 
mendj rayin’ f aci rns. Length 
•«HW rnni., diameter •003 
rnru. 

(2) Bacilli und moulds ( Peni - 
ci Ilium). 

Lot'\v .. Porto Rico .. (1) 8uccharomyces dli psoide as 

(JD07) with some 8. apiculatus. 

(2) Acetic acid bacilli. 

Nieholls . . St. Lucia . . 1*7. staye. -Yeast, mainly 

(1012) “ wild 1 ’ yeasts (including 8. 

thedbromee). 

2nd staye Acetic acid pro- 

ducing bacteria (bacilli and 
micrococci). 

3rd staye . — Putrefactive bac- 
teria, and moulds. 

Rainbridge .. Jamaica .. 1*7 staye. S. apiculatus, small 

and Davies quantities of 8. anomaius. 

(1012) 2 ml staye. - Enormous devo- 

lopment of true saccliaro- 
mycos. 

3rd stage . — -Acetic acid bac- 
teria. * 

4th stage. -- Spore-bearing bac- 
cilli of B. subtilis type. 

Pul/. . . . . . . .. 8. the obr 07 iia’, Ste r iymatac ysl is 

niyer, Pscudo-absida vul - 
» gar is , and a now fungus, 

Fusnrium thcobrovHV (Lutz). 

It would appear from the above table that S. 
ccrerim 8. ellipsoideus , and 8. tkeobronuu have all 
given satisfactory cacao fermentations. Preyer and 
Xicholls have both emphasised the advantage of 
using a culture of the special yeast, 8. iheobronwe. 
In my experience the addition of yeast when the cacao 
is put in the box is an advantage — it saves waiting 
24 hours whilst the yeast cells accidentally present 
multiply — but I have no evidence that there is any 
special merit in S. theobromoe. The addition of 
1 pint of yeast obtained from a brewery started the 


fermentation earlier, and produced as good a cacao 
in one day less than the ordinary fermentation. A 
sample of tinned yeast, as sold to bakers, assisted the 
fermentation in the early stages, but did not produce 
quito so good an effect. 

Temperatures 

It may be interesting to compare the temperatures 
which I obtained under a variety of conditions using 
the same cacao (mainly Trinidad Forastero). ” 

Temperatures observed in Various Sweat Boxes 
in Trinidad 

Quantity of beans 8-10 cwt. unless otherwise 
stated. 

Beans turned after 16, 40, 64, 8S and 112 hours. 

Curve 3 shows a normal fermentation of 10 cwt. 
of beans. The temperature in this case rise v s to 
51° C. in 5 days, and then falls. Curve f> shows a 
normal fermentation in a barrel (containing 3 cwt.) 
placed in a shed. This having relatively more area 
exposed rose more slowly, but being protected from 
the wind, gave good results. Curve 6 shows what 
happens if one attempts to ferment as little as \ cwt. 
in a box, which is not protected from air-currents. 
The temperature rises only a few degrees, and the 
beans are only partially fermented. Curve 2 shows 
one of the experiments in which brewers’ yeast was 
added. From the 24th-48th hour the temperature 
was at least 3° 0. higher than usual, and at the end 
of the third day the beans were as advanced in 
appearance as the ordinary after four days. A 
similar advantage was obtained, as is indicated by 
Curve I, by adding the “sweatings” (from beans 
which had been in rhe box 24 hours) to beans which 
had just been placed in the box. In order to obtain 
greater aeration perforated bamboo pipes were 
arranged horizontally through the mass of beans ; 
the temperatures are shown in Curve 4. 

I made a number of observations in Trinidad and 
Grenada of the temperature of fermenting cacao 
beans.. The majority were in boxes which held about 
8 cwt. of beans, but some held as much as 30 cwt. 
Tho beans were usually about 3 ft. deep. The aver- 
ages are recorded below, together with certain 
related temperatures : — 

Temperatures of Cacao Fermentation 
Temperatures of a good 

cocao fermentation Related tempera turoa 

After 0 (lays . . 25 ' t\ 

,, 1 day . . 30 ’ 0. . . 33° ( ■. Cacao butter melts. 

,, 2 days .. 37 0 C\ .. 40° C. Action of yeast impaired 

42° O. Action of acetic acid 
bacteria ( B. Pastcurianus . B. 
Aeeti and Myeoilerma Vini) 
and B. Laetis Acidi impaired. 
41° C.~47 J C. Cacao seed killed. 

„ 3 days . . 47° C. . . 

„ 4 days . . 48° C. . . 

„ 5 days . . 40° C. . . 

„ 0 days . . 49° C. . . 50° C. Action of zymase ceases ? 

70-75° 0. Cacao oxidase de- 
stroyed. Diastase destroyed. 

No one seems to have called attention to the very 
high temperatures which are maintained in cacao 
fermentation. It is well known that in the produc- 
tion of wine the action of the grape yeasts is impaired 
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above 40° C., and the temperatures favourable to 
cacao fermentation are those at which wine develops 
diseases. I certainly found some yeasts on the pulp, 
but after t he fourth day the micro-organisms present 
were mainly non-motile rod-like bacteria, some iso- 
lated, others in pairs and chains. 

Changes in the Pulp 

The alcoholic and acetic fermentations break down 
the cells of the pulp, and the liquid they contain flows 
away. What one actually sees is that the pulp 
gradually loses its glutinous nature and finally 
becomes a thin coat of paste. It also changes colour. 
The first day it is white to pink ; second day, pale 
pinkish -brow 11 ; third day, pinkish -brown ; fourth 
day, light brown ; fifth day, brown. This brown 
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The “Sweatings’' # 

The liquid portion of the pulp which flows away is 
slightly turbid, and of a pale brownish-yellow colour ; 
the taste is faintly acid and sweet, the odour yeasty 
and apple-like. The addition of strong alkali causes 
it to gelatinise. The first “ sweatings ” are richest 
in sugars, the last richest in alcohol and acetic acid. 
This liquid is at present a nuisance to the planters, 
and at least ten million gallons must run to waste 
every year. Planters might with advantage use the 
first day’s “ sweatings ” to pour over fresh cacao 
put in the box. It is evident that it could also be 
used to produce a drink resembling cider, which would 
contain, besides alcohol, small quantities of the stimu- 
lants, caffeine and theobromine. Hudson 6 has shown, 
that it gives a mild, but strong, rose-coloured vinegar. 
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colour is due to oxidation of a tannin in presence of 
an oxidase, but whether the tannin was originally 
present in the pulp, or was acquired from the bean, 
I do not know'. After the fifth day I examined the 
pulp under the microscope, and found that it contained 
a number of brownish-yellow spherical bodies, which 
I assumed to be yeasts stained by this brown colour. 

The beans when put in have a delicate melon-Uko 
odour. After three days this has changed t o a heavy, 
sharp, fragrant odour, such as might be given by a 
mixture of ethyl and amyl esters with a little acetic 
acid. Later, the odour suggests sour barm. Bain- 
bridge and Davies 6 found amyl propionate, amyl 
acetate, and amyl butyrat e in the essential oil of cacao. 
In relation to the presence of amyl butyrate, it may be 
mentioned that the production of butyric acid, be- 
cause pf its objectionable odour and taste, should be 
avoided. It is liable to be produced where t he period 
of fermentation is long, and the aeration insufficient. 


To exploit these possibilities on a commercial scale 
the “ sweatings ’• would have to be collected and 
treated at a central factory under scientific control. 

(To be continued) 


SAFEGUARDING OF INDUSTRIES ACT 

Mr. Webb stated in the House of Commons that the 
Government had decided pot to introduce legislation 
to extend the duration of the provisions of Part 
II of the Act, dealing with the making of Orders 
on the ground of depreciation of foreign currency. 
These provisions, and the duties imposed in accord- 
ance with them, will lapse on August 19. 
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SOCIETY OF CHEMICAL INDUSTRY 


ANNUAL GENERAL MEETING, 1924 


PATRON: H.M. THE KING 


Tn accordance with the provisions of by-law 68 
notice is hereby given that the Annual General 
Meeting of the Society of Chemical Industry will 
be held in the Arts Theatre, The University, Liver- 
pool, on Wednesday, July 9, 1924, at 11 a.m. 

A preliminary programme appears on this page. 

In accordance with the provisions of by-law 23 
intimation is hereby given that the following mem- 
bers of Council retire from their respective offices 
at the forthcoming Annual General Meeting: Dr. 
H. F. Armstrong, F.R.S., President ; Mr. Julian L. 
Baker, Mr. C. S. Garland, Sir Max Muspratt, Bart., 
and Sir Wm. J. Pope, K.B.E., Vice-Presidents ; Mr, 
.lohn Allan, Prof. J. W. Hinchlcy, Dr. J. H. Paterson, 
and Mr. W. J. U. Woolcock, C.B.E., Ordinary 
Mi mbers. 

Mr. W. J. U. Woolcock, O.B.E., has been nominated 
for ( lection to the office of President under by-law 19 ; 
Dr. E. F. Armstrong, F.R.S., Prof. J. W. Hinchley, 
Prof. J. C. Philip, F.R.S., and Sir Richard Threlfall, 
K.B.E., F.R.S., have been nominated Vice-Presidents 
under by-law 20. 

Mr. F. V. Evans has been re-elected Hon. Treasurer, 
and Sir Wm. J. Pope, K.B.E., has been re-elected 
Hon. Foreign Secretary. 

Members are requested to nominate, on or before 
May 9 next, fit and proper persons to fill the four 
\acaneics among the Ordinary Members of Council. 
Forms for this purpose can be obtained from the 
Funeral Secretary of the Society. 

By-law 22.- -An Ordinary Member of Council shall 
be nominated by five or more members upon Form B 
m the Schedule, a copy of which form shall he fur- 
nished by the General Secretary upon the written 
or verbal request of any member, but a member shall 
not be eligible to sign more than one such nomination 
form, ami the member nominated shall sign the 
declaration set forth on the form. 

A nomination shall bo declared invalid by the 
( 'mined if : — 

(a) The member thereon nominated is disqualified 
for election, or ineligible to f be elected, as provided 
by the by-laws. * 

B>) The nomination is not made on the authorised 
printed form, or substantially not in the manner 
directed thereon. 

i' ) The nomination 1 form is signed by less than five 
members not disqualified or not ineligible to nominate 
;,s provided by the by-laws. 

('/) The nomination form is not received before 
,,r 1J ]>on the day appointed therefor. 

b ) "Idie member nominated has not signed the 
declaration printed upon the form. 

A member whose nomination aforesaid is declared 
,n he invalid shall receive notice thereof from the 
General Secretary, and shall not be submitted for 
election. 


J. P. Longstaff, 
General Secretary 


The following is a Preliminary Programme of the 
meetings to be held in Liverpool on July 9-12 in- 
clusive. 

Wednesday, July $ —Morning : Council Meet- 
ing. Annual General Meeting in the Aids Theatre, 
the University. Presidential Address by E. Frank - 
land Armstrong, D.Sc., F.R.S. ; Afternoon : Business 
Session in tho University. Visit to White Star 
Liner “ Cedric,” and tea on board by invitation of 
the White Star Line. Evening : Reception and 
Dance at the Town Hall by invitation of the Right 
Hon. The Lord Mayor of Liverpool (Arnold Rushton, 
Esq.). 

Thursday, July 10. — Morning : Messel Memorial 
Lecture by the Right Hon. Viscount LeverhuJme, 
in the Arts Theatre, tho University, and presentation 
to the Lecturer of the Society's Messel Medal for 
1924. Visit to the works of Messrs. Joseph Crosfield 
& Sons, Ltd., Warrington. Luncheon by invitation 
of the Directors. Afternoon : Inspection of tho 
Works. Evening : Annual Dinner of the Society 
at the Midland Adelphi Hotel. 

Friday, July 11, Morning : Business Session 
in the University. Luncheon at the Midland 
Adelphi Hotel, by invitation of the Chairman and 
Directors of the United Alkali Co., Ltd. Visit to a 
Works of the United Alkali Co., Ltd. Evening : 
Dinner at Lady Lever Art Gallery bv invitation of 
the Chairman and Directors of Messrs. Lover 
Brothers, Ltd. 

Saturday, July 12. — Visit to Lake Vyrnwy. 
Inspection of Liverpool Corporation Water Works. 

A detailed programme will be sent later to every 
member of the Society. 

Members arc asked meantime to note that the 
railway companies in Great Britain (except the 
Metropolitan and London Electric Railway Com- 
panies) have agreed to issue tickets at the ordinary 
single fare and one-third for the double journey to 
passengers travelling to attend the meeting. The 
tickets will be available from July 8 to 14. 


MEETING OF COUNCIL 

The monthly meeting of Council was held on 
April 11, 1924, the President, Dr. E. F. Armstrong, 
F.R.S., in the Chair. 

The President reported that the Societe de Chimie 
Industrie!!® had invited delegates from the Society 
to attend the fourth Congress of Industrial Chemistry 
to be held at Bordeaux on June 15. It was agreed 
to ask any members who might be in Bordeaux at 
that time to attend as representatives of the Society. 

The President gave further particulars regarding 
the scheme for “ Chemistry House ” which he had 
previously outlined, and after full discussion he was 
unanimously authorised to consult with the President 
of the Chemical Society and with any ot her interested 
Societies, including the Federal Council, with a view 
to at once carrying the Scheme into effect if it be 
found practicable. 

Reports of various Committees were submitted, 
and 16 new members were elected : — Home 10 ; 
Overseas 6. 
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Mr. W. J. U. Woolcock, C.B.E., was nominated ah 
President of the Society for the year 1924-25, and 
Dr. E. F. Armstrong, F.R.S., Prof. J. W. Hinehley, 
Prof. J. C. Philip, F.R.S., and Sir Richard Threlfall, 
K.B.E., F.R.S., were nominated as Vice-Presidents. 
Mr. Julian L. Baker was sj)eeially thanked for the 
valuable services lie had rendered to the Society 
during the years he had been on the Council. Mr. 
E. V. Evans was re-elected Hon. Treasurer, and Sir 
Wm. J. Pope, K.B.E., F.R.S., Hon. Foreign Secretary 
*br 1924-25. 

It was reported that Dr. Bjarne Johnsen will 
attend the annual meeting of the Society in Liverpool 
as an oflieiai delegate of the American Section. 

Dr. E. F. Armstrong, F.R.S., was nominated a 
representative of the Society to attend the Centenary 
Celebrations of the Franklin Institute to be held 
in Philadelphia, Pa., on September 17, 1924. Jt 
was also agreed to ask the Chairman of the American 
Section to act as another representative of the 
Society. 

It was agreed on the application of Sir I. Oollancz, 
on behalf of the .British Academy Committee, to 
make' good as far as possible any loss that the Tokyo 
Imperial University Library sustained in the recent 
earthquake in respect of the Society's publications. 

The next meeting will be held on" Friday, May 9, 
1924, at 2.30 p.m. 

MANCHESTER SECTION 

The annual meeting was held on April 4, T)r. H. 
Levinstein presiding. The whole of the committee 
and officers of the Section were re-elected, there 
being no occasion for a ballot. 

The honorary secretary (Mr. L. Guy RadelifTe) read 
his report of the transactions of tins Section for 
1923-1924. He said that the numerical strength 
of the Section was 500, as against 510 at this time 
last year. The number of papers arranged for, or 
read at the eight meetings of the session, was twelve 
and a joint meeting had been held with the Institute 
of Chemistry, the Society of Dyers and Colourists, 
and the Manchester Literary and Philosophical 
Society. On December 7 there was an innovation 
in the shape of a joint meeting between the Man- 
chester Section and the Institution of the Rubber 
Industry, whilst on February 22 there was a joint 
meeting with this Liverpool* Section. On March 7 
the Section was fortunate in receiving the promised 
visit of Prof. F. Gowland Hopkins, who delivered 
a most delightful and philosophic address to a 
large and appreciative audience. At the time of 
presenting this report two meetings remained to lie 
held, and for the annual meeting there was the 
paper from Prof. F. L. Pvman, whilst, at the last 
meeting in May, Dr. Arnold Renshaw had promised 
to read a paper on “ Insulin,” and there will probably 
be two short communications from Mr. J. Miller 

t “ A Recent Bleaching Agent for Flour” and 
” The Detection of Persulphate in Flour.” In 
concluding the report, reference was made to the 
death of Mr. William Thompson, a former chairman 
of the Section, and one whose interest in the Society 
commenced with the birth of the Society and ceased 
only with his death. His loss was much felt. 


Prof. Pyman proposed and Mr. John Allan 
seconded, the adoption of the report, and the motion 
was carried unanimously. A very hearty vote of 
thanks was also accorded the hon. sec. for his services 
to the Section during the past year. The usual 
monthly meeting was then held. 

Prof. F. L. Pyman, D.Sc., F.R.S., in reading his 
paper on “ The Tautomerism of Amidines,” stated 
that von Pechman found that only one amidinc of 
the general formula 

NX y NHX 

R.C.< or R.C.< 

X NHY X NY 

could be prepared, and that the behaviour of such 
compounds on alkylation with alkyl salts depended 
upon the relative characters of X and Y. Where 
these were similar, e.g., phenyl and tolyl, he obtained 
on alkylation a mixture of the isomeric alkyl deriva- 
tives, but where they differed, considerably in 
character (e.g., phenyl and methyl) he was only 
able to isolate a single alkyl derivative. In the 
course of the present series of investigations, it had 
been shown that there was no qualitative difference 
between the two cases where X and Y were similar 
and where they differed in character. In both 
cases a mixture of the two possible isomeric alkvl 
derivatives resulted, the relative yields of the two 
being largely influenced by the relative characters 
of X and Y. in t he earlier papers (Trans. Chem. So<\, 
1923, vol. 123, pp. 367, 3359) the behaviour of 
open-chain amidines was examined, and the present 
communication (with (J. E. Hazeldino and [the 
lat e J ohn Winchester), recorded the results of treat ing 
4 (or 5) nitroglyoxaline and 4 (or 5) phenylglyoxaline 
with dimethyl sulphate. It was found that the 
alkylation of 4 (or 5) nitroglyoxaline in this way 
gave 5-nitro-I-methylglyoxaline as the main product 
of the reaction, with mere traces of the isomeric; 
4- ti itro- 1 - inc thy I glyoxal ine, and that all of a number 
of compounds containing the nitro group in the 

4 (or 5) positions, with various other groups in the 

5 (or 4) positions, behaved similarly, the main nro- 
duct being always the isomerdine withN0 2 : Me - 5:1. 
According to unpublished experiments (with T. E. 
Balaban) the bromine atom had an influence similar 
to but not so powerful as that of the nitro-group, 
whilst the known remits of alkylating xanthines 
showed that the carbonyl group was similarly 
5 : J -derivative. The influence of the phenyl group, 
however, was different, for the alkylation of 4 (or 5)- 
phenylglyoxaline under similar conditions gave, as 
the main product of the reaction, 4-phenyl- 1 -methyl- 
glyoxaline together with a small quant ity of 5-phem 1- 
1 -mcthylglyoxaline. The methods of determining 
the orientation of the methylated nitro- and phenyl- 
glyoxalines were described. 


SOCIETY OF PUBLIC ANALYSTS 

A meeting was held on April 2, Mr. G. Rudd 
Thompson in the chair and four papers were read. 

A Report on the World s Dairy Congress held at 
Washington, U.S.A., was given by J. Golding, D.S.D., 
who also described visits to laboratories, Universities 
etc., in New York, Washington, Ithaca, Guelph, etc. 
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Messrs. L. H. Lampitt, D.Sc., E. B. Hughes, 
B.Sc., and M. Bogod, B.Sc., read a paper on “ The 
Routine Examination of Dairy Products with Special 
Reference to the Mojonnier Tester” for the deter- 
mination of total solids of milk. The tester consists 
of a hot plate on whi^h the milk is evaporated in an 
aluminium dish, and an electrically heated and 
thermostatically controlled vacuum oven in whicli 
drying is completed, the dish being cooled olf in a 
water-cooled desiccator. The time for a complete 
determination of total solids in milk is 21 minutes. 
The Mojonnier method for the determination of fat 
is a modified Rose -Gottlieb method. The extraction 
is carried out in a specially shaped flask, which can 
he shaken after adding each reagent, and then centri- 
fuged. 

The ethereal layer is decanted into an aluminium 
dish, evaporated^on a hot plate, dried in a vacuum 
oven, and cooled in the desiccator. The time for 
a complete determination of fat is 30 minutes, or for 
total solids and fat together 38 minutes. Typical 
results were shown for these determinations on various 
milk products. An application of the Gerber 
method to the determination of fat in milk powders 
was advocated. 

“ Experiments on the Absorption of Copper 
following the Consumption of Vegetables containing 
Popper Sulphate,” were described in a paper by Prof. 
,1. C. Drummond, D.Sc., Miss M. G. Palmer,' B.Sc., 
Miss 1). E. Wright, B.Sc. Metabolism experiments 
have been made on rats maintained on diets contain- 
ing a high proportion of peas containing added copper. 
As recorded by previous observers, most of this 
copper is not absorbed but is excreted by the alimen- 
t ary i ract. Definite evidence was obtained that some 
small proportion of the copper may be absorbed into 
the blood. This absorbed copper may be in part 
retained for a time by the liver, and is excreted by 
the kidneys. Rats maintained for two to three 
months on diets containing a high proportion of 
eopper-peas showed normal, growth and health, 
('lose examination of the tissues at the end of the 
experiment showed no abnormality which could bo 
attributed to the copper absorbed from the food. 

A paper on “ An Attempt to extend Mitchell’s 
Colorimetric Method to the Catechol Tannins,” was 
presented by Phyllis It. Price, B. 8c. (work done under 
the Analytical Research Scheme). Mitchell's ferrous 
tartrate reagent can be used for the colorimetric 
comparison of (1) catechol with catechol; (2) pro- 
toeateeluiic acid with protocatechu ic acid; and (3) 

< atechin with catecjiin, but the method does not give 
satisfactory results for the comparison of these 
si distances with one another. The ration between 
die colorimetric results is not a molecular one, as 
observed by Mitchell for pyrogallol and gallic acid, 
"'here the carboxyl group acts as a diluent. Catechol 
launins, unlike pyrogallol tannins, are precipitated 
h.v the combined action of the reagent and quinine 
hydrochloride or cinchonine sulphate, and this 
behaviour prohibits the application of the method 

catechol tannins. A series of experiments has 
shown that in order to give the violet coloration 
Vi th the reagent a substance must contain two 
hydroxyl groups in the ortho position. 


CORRESPONDENCE 

INTERNATIONAL SCIENTIFIC RELATIONS 

Sir, — I have read the letter of Dr. Frit ache and 
your comments with very great interest. You 
may be surprised to know that I do not consider the 
letter an insuperable obstacle to internal ion a 
scientific relations. Dr. Fritsche gives a frank 
honest statement of the German point of view about 
questions on which Germans and the Allies cannot 
be expected to reach common ground for a generation 
at least— if wc continue the present non-intercourse, 
it may Uo much longer than that. For a long time 
Frenchmen and Belgians will continue to believe 
that German ” frightfulness ” in the occupied regions 
was excessive — they saw it with their own eyes while 
most Germans knew of it only through censored 
reports. Germans will continue to believe that the 
conduct of their soldiers was justified by occasional 
acts of guerilla warfare by the Belgians and as a 
precautionary measure. The Allies will continue 
to believe that the war was one of aggression on the 
part of Germany- -Germans will continue to believe 
that the determination of England to maintain her 
commercial and naval supremacy and the desire 
of France for “ Revanche ” and for the recovery of 
Alsace and Lorraine were the chief causes of the war 
- also that the agreements between England, France 
and Belgium for the defence of the last were a violation 
of neutrality and a partial justification for the 
German invasion. 

When a war is once started it is easy to rally any 
people to the patriotic support of their country, 
and the rank and file of any people will believe that 
their country is right and the other wrong a) id they 
will continue to believe this after the close of the war. 
We cannot hope to change this fundamental fact. 

In spite of the above conditions, which we must 
clearly recognise, i believe that the better class of 
both Frenchmen and (hrnums desire a permanent 
peace and that- a £ ‘ rapprochement ” is possible, 
it is not very safe to prophesy, but T believe that 
the report of the “ Experts ” will be accepted by 
France and Germany. On the side of France it, 
will give her the support of the. Allies once more and 
will give her a larger sum in " Reparations ” than she 
can hope to get in any other way. Without its 
acceptance it would probably be impossible to pre- 
vent the franc from going the wav of the mark. 
It was dangerously near to doing that less than a 
month ago. In Germany, the refusal to accept 
will prevent any* international loans and must soon 
lead to a financial chaos more disastrous than that 
through which she has passed. 

The acceptance of the report must soon bring a 
permanent settlement of the “ Reparations ” question. 
Poincare cannot continue to hold an indefinite sum 
hanging over Germany. Personally, I believe that 
the sum necessary to restore the “ losses to the 
civilian populations,” not including pensions or the 
costs of the armies of occupation, is about the limit 
of what the Allies can hope to get. Practically, 
if tho amount could be put squarely on that basis, 
Germany would be compelled to acknowledge that 
that is in strict, or even in generous accord with the 
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terms to which she agreed after they were announced 
to her by President Wilson on November 5, 1918, 
and it should be possible to carry on a campaign on 
that basis both in Germany and France. 

If this practical “rapprochement” is realised, 
as 1 hope it may be, I think that the intellectual 
leaders of England,' France and Germany should 
lead in the movement for peace and should meet 
again on the basis of common intellectual and 
scientific interests, agreeing to avoid the discussion 
of political questions about which there is a difference 
of opinion. If we wait for a radical change of opinion 
on either side, we shall hinder rather than hasten 

tlukt softening of differences which we desire. 

Scientific men can never be coerced to a change of 
heart in that way.- 1 am, Sir, etc., 

W. A. Noyes 

Paris 

April 8, 1924 

QUALIFIED OR UNQUALIFIED? 

Sir, — I have been both interested in and amused 
at the various expressions of opinion regarding the 
chemist and the Institute of Chemistry. 

Some opinions have been sane and thoughtful, 
others, particularly that of Mr. Claremont, have 
been ridiculous. How else can one describe such a 
statement that only members of the Institute are 
qualified chemists '{ 

Suppose such an attitude be followed to its logical 
conclusion, what may happen '( Obviously if chem- 
ists who arc not members of the Institute unite to 
form an opposing society, it would be quite in order 
for them to say only members of their own society 
were qualified chemists. Similarly people may form 
themselves into a society and say black is white ! 

1 quite agree with Mr. Claremont that chemists 
should be properly qualified, but 1 do not agree? with 
him or the Institute that the only way of qualifying 
is to attend a college recognised by the' Institute. 

Presumably the Institute would not consider me 
a qualified chemist, and consequently would like 
to oust me from my post, although T attended a 
technical school for several years and passed a con- 
siderable number of examinations in chemistry and 
allied subjects. 

Unfortunately at the time I did not know that 
hydrogen, for example, was not hydrogen if prepared 
at an unrecognised college ! 

if the Institute would open its doors to the qualified 
chemist without asking how he became qualified, 
it would go nun h further towards attaining its objects 
in a year or two than it has previously during the 
whole of its existence. 

But, no ! a man may arrive at Minerva's Temple, 
but if the Institute is the commissionaire at the time, 
he will not be admitted to her presence unless he 
arrives in a Rolls-Royce, and yet it is a universal 
practice to honour a man who succeeds in the face 
of difficulties. 

The fact is, the Institute is a very exclusive trade 
union, but differs from other trade unions in that it 
prefers to spurn a man rather than extend a hand of 
comradeship' 


Between the Institute, on the one hand, and the 
employers, who to keep wages down fill their labora-/ 
tories with about 90% of apprentices (if I may 
them such), on the other, the position of the chemist 
— qualified or unqualified — is not an enviable one. 
— I am, Sir, eto., . “Iron” 


A DESIGNATION FOR MEMBERS OF THE CHEMICAL 
PROFESSION 

Sir, — Mr. 0. L. Claremont’s letter on the Profession 
of Chemistry in the issue of March 7, revives a dis- 
cussion which flourished in your columns last year 
and terminated to my regret without any reference 
to a proposal made (though as yet not adopted) 
in Canada, which would avoid the issue with the 
pharmaceutical profession. Is it not futile to 
demand that the members of that profession abandon 
a title, which as Mr. Claremont points out, is popu- 
larly associated with their calling and to which 
they have historical and legal claims ? To students 
of chemistry the coining of words is a familiar 
practice. Why not coin one to designate the man 
qualified to practise the profession of chemistry 
whether as an investigator, teacher, analyst, con- 
sultant or manufacturer ? The term suggested 
in Canada (by Mr. J. A. Macdonald Dawson of 
Vancouver, B.C.) is “ Chemor.” What objection 
can be taken to it ? — I am, Sir, etc., 

J. F. Snell 
Professor of Chemistry 

Macdonald College, Que. 

March 28, 1924 


THE EPILATION OF SKINS 

Sir, — T have been taken to task for not answering 
Mr. Wood’s hint about the possibility of the inhibition 
action of the salt in my guinea-pig experiment. 
Salt cannot inhibit an enzyme that is no longer 
there, besides, normal saline solution contains the 
same strength of salt as normal blood which certainly 
does not inhibit its own enzymes. — I am, Sir, etc., 


113, Mount Pleasant 
Liverpool 


H. C. Ross 


AN EXHIBITION OF CHEMICAL PRODUCTS 

Sir, — J£ lias doubtless been suggested before, 
though I do not remember having seen it, that one 
way of popularising chemistry and bringing to tin* 
notice of the public some concrete knowledge thereof, 
would be to have a permanent exhibition of chemica I 
products, more or less on the lines of the Mineralogieal 
Gallery in the British Museum of Natural History. 
There are very many substances, both organic and 
inorganic, which would form most attractive and 
interesting exhibits — finely crystallised masses of 
various salts, dyestuffs, specimens of trinitrotoluene 
and other explosives (in suitable quantities 1) of 
the various metals, etc., etc. I remember such 
exhibits on a comparatively small Beale at some of 
the Exhibitions in past years, and the Chemical 
Exhibits at Wembley this year (or some of them) 
might well form a nucleus for such a gallery. 
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Accommodation would doubtless be the chief 
difficulty ; logically such exhibits should presumably 
find a home at the Victoria and Albert Museum, 
though there is, I fear, little chance of space being 
available there. Perhaps, however, room could be 
provided, at any rate quasi-permanently, at Wembley 
after the present Exhibition is over ? 

Later the more strictly scientific side of the proposal 
could be extended with the ultimate aim of having a 
complete collection of all the innumerable substances 
known to chemistry, so that in time it should become 
customary for the accounts of the preparation of 
new bodies presented to the Chemical or other 
Society to be accompanied by samples thereof for 
the National Collection, in the same way as a copy 
. d every book published is deposited in the British 
Museum Library.— I am, Sir, etc., 

C. A. SlLBEKRAD 

A CORRECTION 

We regret that an error was made in publishing 
i he letter from Prof. W. Bone, F.R.S., in our last 
neck’s issue. The letter was intended solely for the 
Editor's private information and not for publication. 
In the chance that a misunderstanding might arise, 
we are glad to publish this note. 

PERSONAL AND OTHER NOTES 

Chemistry House 

At a meeting of certain Members of the Federal 
Council, and of the Chemical Industry Club Com- 
mittee, held at the Club, on # Friday, March 14, 1924, 
the following Resolution was unanimously agreed 

to : - 

We are of opinion that the best interests of aca- 
demic, technical and manufacturing chemical science 
will be ultimately best served by the immediate 
establishment of a Chemistry House, on a scale in- 
volving an outlay of, say, £30,000. We are of 
opinion that the scheme just outlined should be 
ivinudod merely as a basis of a larger scheme for 
providing adequate accommodation for all the 
organisations representing the corporate interests 
of academic, technical and manufacturing chemistry. 

At the meeting of the Chemical Industry Club, 
L id on April 14, it was resolved unanimously : - 

1 . That this meeting of the Members of the 
Chemical Industry Club, having heard the action 
lakon by the Executive Committee on the subject 
of the establishment of Chemistry House to date, 
approves such action. 

2. The Chemical Industry Club will support 
my sound scheme for the establishment of Chenris- 
1r . v House, whether this necessitates the merging 
"• the Club in the scheme or not, but is strongly of 
"pinion that such scheme should be approved by 
Mu* Members of the constituent and associate 
•'"dies forming the Federal Council. 

FORTHCOMING EVENTS 

A l’ r 22 International Cement Congress, Olympia, 
1,1 24. London, under the mg is of live Institution of 
Structural Engineers. 


MARKET REPORT 

This Market Report is compilod from special information 
received from the Manufacturers concerned. 

V nless otherwise stated the prices quoted below cover fair 
quantities -net and naked at sellers' works. 

GENERAL HEAVY CHEMICALS 

Business is maintained at a satisfactory level with a fair 

export business and very steady values. 

Acetic Acid, 40% tech. . . £24 per ton. Fair inquiry. 

Acid Hydrochloric . . 3s. 9d.™6s. per carboy d/d., ac- 
cording to purity, strength and 
locality. 

Acid Nitric 80° Tw. . . £21 10s. — £27 per ton makers 

works according to district and 
quality. 

Acid Sulphuric . . . . Average National prices f.o.r. 

makers’ works, with slight varia- 
tions up and down owing to 
local considerations: 140° Tw., 
Crude Acid, 65s. per ton. 108° 
Tw., Arsenical, £5 10s. per ton. 
168° Tw., Non -arsenical, £0 15s. 
per ton. 

Ammonia Alkali .. £0 15s. per ton, spot, delivery. 

General export demand good, 
particularly from the Continent. 

Bleaching Powder . . Spot £11 d/d. ; Contract £10 d/d. 
4 ton lots. 

Bisulphite of Lime . . £7 per ton, packages extra. 

Borax, Commercial — 

Crystal . . . . . . £25 per ton. 

Powder . . . . £20 per ton. 

(Packed in 2-cwt. bags, carriage 
paid any station in Great 
Britain.) 

Calcium Chloride . . £5 17s. 0d. per ton d/d. 

Potash Caustic . . . , £30 — £33 per ton. 

Potass. Bichromate , . 5£d. per lb. 

Potass. Chlorate . . . . 3d. — 3£d. per lb. 

Salammoniac . . . . £32 per ton d/d. 

Salt Cake . . . . £4 10s. per ton d/d. 

Soda Caustic 7G% . . £17 — £19 10s. per ton, according 

to quality. 

Soda Crystals . . . . £5 5s. — £5 10s. per ton ex railway 

depots or ports. 

Sod. Acetate 97/98% , . £24 per ton. 

Sod. Bicarbonate .. £10 10s. per ton enrr. paid. 

Sod. Bisulphite Powder 

00/62%.. .. .. £18 — £19 per ton according to 

quantity, f.o.b., 1-cwt. iron 
drums included. 

Sod. Chlorate . . . . 3d. per lb. 

Sod. Nitrate ref d. 96% .. £13 5s. — £13 10s. per ton ex 

Liverpool. Nominal. 

Sod. Nitrite, 100% basis £27 per ton d/d. 

Sod. Sulphide conn. 60/05 About £15 per ton. 

Sod. Sulphite, Pea Cryst. £15 per ton f.o.r. London, 1-cwt. 

kegs included. 

RUBBER CHEMICALS 

Antimony sulphide . . Expected to advance in sympathy 
with the crude metal. 

Golden . . , . . . 5Jd. — Is. 3d. per lb., according to 

quality. 

Crimson . . . . Is. 3d. — Is. 6d. per lb., according 

to quality. 

Arsenic Sulphide, Yellow Is. lid. per lb. 

Cadmium Sulphide .. 4s. per lb. 

Carbon Bisulphide . . £24 — £26 10s. per ton according 
to quantity. 
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Carbon Black . . . . Prices continue low but expected 

to advanco in the Spring. Two 
or three case lots can now bo 
bought at 0|d. per lb. cx wharf. 
For direct shipment in quantity 
the price is about Od. per lb. c.i.f. 

Carbon Tetrachloride . . £5(1 per ton, drums free. 

Chromium Oxide . . Is. 3d. per Jb. 

Indiarubber Substitutes, r od. — 7 d. per lb. Dearer owing to 

White and Dark -j increased cost of rape seed oil. 

(. ( -! ood demand. 

Lamp Black . . . . 40s. per cut., barrels free. 

Lead Hyposulphite . . 7£d. per lb. 

Lithopone . . . . £22 10s. per ton. 

Minoral Rubber “ Rub- 

pron '* . . . . . . £15 10s. per ton f.o.r. London. 

Sulphur £10 — £12 per ton, according to 

quality. 

Tliioearbanilido . . . . 2s. ltd. per lb. 

Vermilion, pale or deep . . 3s. 4d. — 3s, Od. per lb. 

Zinc Sulphide . . . . 7 . 3 d.- —Is. 8d. per lb., according to 

quality. 

WOOD DISTILLATION PRODUCTS 

All acetates command a good trade, but these are the 

only products in this section which show any activity. 

Acetate of Lime • 

Brown .. .. .. £14 10s. per ton d/d. Demand 

active. 

Clroy . . . . . . £21 per ton. 

Liquor 9d. per gall. 32° T\v. 

Charcoal . . . . . . £7 5s. — £0 10s. per ton, according 

to grade and locality. Market 
steady. 

Iron Liquor . . . . Is. 7d. per gull. 32° Tw. 

Is. 2d. ,, ,, 24" Tw. 

Rod Liquor , . . . lOd. — Is. per gall. 14/15° Tw. 

Wood Creosote .. .. 2s. 7d. per gall. Unrefined. 

Wood Naphtha - 

Misci bin .. .. 5s. per gall. 00% O.JL\ Dull 

market. 

Solvent. .. ..5s. per gall. .40% O.P. Dull 

market. 

Wood Tar .. .. £5— £(> per ton according to grade. 

Demand not very brisk. Ample 
supplies. 

Brow'ii Sugar of Lead . . £47 per ton. Demand active. 

TAR PRODUCTS 

Acid Carbolic' • 

Crystals .. .. 7jjfd. per lb. Only limited inquiry. 

Crude 00’s . . . . 2s. —2a. 3d. per gall. Market 

not so good. 

Acid Crcsylic, 97/99 . . Is. lid. — 2s. Id. per gall. Demand 

still good. Market firm. 

Pale 95% . . . . Is. lOd. — 2s. per gall. Steady 

demand. 

Dark .. .. .. Is. 8d. — Is. lid. per gall. Steady 

business. 

Anthracene Paste 40% . . 4d. per unit per cwt. Nominal 
price. No business. 

Anthracene Oil — 

Strained . . . . lOd. 1 Id. per gall. Very quiet. 

Unstrained . . . . 8£d. — 9d. per gall. 

Benzole — 

Crude 05 a . . . . 101d.—~ la. per gall, ex works in 

tank wagons. 

Standard Motor . . Is. 4ki. — Is. Od. per gulJ. ox works 
in tank wagons. 

I* urt) ■ • . . Is. 8Jd. — Is. lOd. per gall, ex 

w orks in tank wagons. 

Toluol© — 90 % . . . . Is. 4id.—ls. 7d. per gall. 

Pure .. ..Is. 8d. — Is. lid. per gall. 


Xylol cornl. . . . . 2s. 3d. per gall. 

Pure . . . . 3s. 3d. per gall. 

Creosote- — - 

Crcsylic 20/24% , . 10d. per gall. Few inquiries. 

Middle Oil .. 5 7Jdi — 8d. per gall, according tc 

Heavy . . . . > grade and district. Market 

Standard Specification ) again weaker. 

Naphtha- 

Crude . . . . . ,8d. — 9d. per gall. T Botter demand. 

Solvent 90/100 . . Is. 2d. — Is. 5d. > Prices show up* 

Solvent 90/190 . . Is. 2d. — Is. 3d. ) ward tendency. 

Naphthalene Crudo — 

Drained Creosote Suits £6— £7 10s. Demand not so good. 
Whizzed or hot pressed £9 10s. — £12 per ton. Not much 
inquiry. 

Naphthalene — 

Crystals and Flaked .. £17 — £18 per ton. 

Pitcli, medium soft . . 52s. Cd. — 57s. Cd. per ton. Market 

steadier. 

Pyridine— 90/140 . . 22s. per gall. Demand well main- 

tained. Price again advanced. 
Heavy .. 11s. — 12s." Occasional inquiries: 
little business. 


INTERMEDIATES AND DYES 

In the following list of Intermediates delivered prices 
include packages except where otherwise stated. 

Acetic Anhydride 95% . . Is. Od. per lb. 

Acid Ti. . . . . . . 4s. 4£d. per lb. 100% basis d/d. 

Acid Naphthionic .. 2s. 5d. per lb. 100% basis d/d. 
Acid Neville and Winthor 5s. 9d. per lb. 100% basis cl/d. 
Acid Salicylic, tech. . . Is. 4d. per lb. Steady demand. 
Acid Sulphanilic .. l<)£d. per lb. 100% basis d/d. 

Aluminium Chloride, un- 

l»yd. . . . . . . Is* per lb. d/d. 

Aniline Oil . . . . 7|d. — 8 Id. per lb. naked at works. 

Aniline Salts . . . . 7Jd.— 9d. per lb. naked at works. 

Antimony Pentaehloride Is. per lb. <l/d. 

Benzidino Base . . . . 4s. Od. per lb. 100% basis d/d. 

Benzyl Chloride 95% . . Is. 3d. per lb. 

p-Chlorplieuol .. ..4s. 3d. per lb. d/d. 

p-Chloranilino .. .. 3s. per lb. 100% basis. 

o-Cresol 19/31° C. . . 4-|d. — G£d. per lb. Demand 

moderate. 

m - Cresol 98/100% .. 2s. Id.— 2s. 3d. per lb. Demand 

moderate. 

p-Cresol 32/34° 0. . . 2s. Id. — 2s. 3d. per lb. Demand 

moderate. 

Diohloraniline . . . . 3s. per lb. 

Dichloranilino S. Acid .. 2s. Od. per lb. 100% basis. 

p-Dichlor benzol . . .. £75 per ton. 

Diethylanilino . . . . 5s. per lb. d/d., packages extra, 

returnable. 

Dimothyaniline .. . . 2s. fid. per lb. d/d. Drums extra. 

Dinit robonzeno . , . . 9d. per lb. naked at works. 

Dinitroehlorbenzol . . £81 10 b. per toil d/d. Advanced in 

sympathy with benzol. 

Dinitro toluene© — 48/50 °0. 8d. — 9d. per lb. naked at works. 

00/08°C. Is. 2d. per lb. naked at works. 
Diphenylnmino .. .. 3s. 2d. per lb. d/d. 

Monoohlorbenzol . . . . £03 per ton. 

a Naphthol . . . . 2s. 5d. per lb. d/d. 

P Naphthyl . . . . Is. id. per lb. d/d. 

a-Naphthylamine .. la. 4Jd. por lb. d/d. 

/J-Naphthylamino . . 4s. per lb. d/d. 

m-Nitraniline .. .. 5s. 3d. per lb. d/d. 

p-Nitranilino . . . . 2s. 4d. per lb. d/d. 

Nitrobenzene . . . . 5|d. — 5|d. per lb. naked at works. 

o-Nitrochlorbenzol .. 2s. per lb. 100% basis d/d. 

Nitronaphthalene .. llfd. per lb. d/d. 

p-Nitrophenol .. . . Is. 9d. per lb. 100% basis d/d. 

p-Nitro-o-amido-phenol 4s. 6d. per lb. 100% basis. 
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m-Phonylene Diamine . . 4s. 2d. jwr lb. d/d. 
p-Plienylone Diamine . . 10s. 4d. per lb. 100% basis d/d. 

R. Salt .. .. . . 2s. 9d. per lb. 100% basis d/d. 

Sodium Naphthionate .. 2s. Gd. per lb. 100% basis d/d. 
o-Toluidine . . . . 8Jd. per lb. 

p-Toluidirie .. .. 3s. lOd. — 4s. 3d. per lb. d/d. 

w-Toluylene Diamine . . 4s. Od. per lb. d/d. 

PHARMACEUTICAL AND PHOTOGRAPHIC 
CHEMICALS 

Tho market is lifeless, values remaining at a low level. 

Acid, Acetic 80% B.P. . . £48 per ton. Market easier. 

Acid, Acetyl Salicylic . . 3 h. 5d, — 3s. 9d. per lb. Easier. 
Acid, Benzoic . . . . Commercial acid 2s. 6d. per lb. 

B.P. quality is being sold in 
small lots at 4s. lb. 

Acid, Boric B.P. . . Cryst. £54 per ton, Powder £58 

per ton. Carriago paid any 
station in Great Britain. 

Acid, Camphoric. . .. 19s. -21s. per lb. 

Acid, Citric . . . . Is. Gd. per lb., loss 5% for ton 

lots. Market extremely firm. 
Upward tendency. 

Acid, Gallic . . . . 3s. per lb. for pure crystal. 

Market firmer. 

Acid, Pyrogallic, Cryst. . . 0s. per lb., for 28 lb. lota. 

Acid, Salicylic . . . . Prices quoted from 2s. 3d. per lb. 

down to Is. 9d. for ton lots. 
Market rather weak. 

Acid, Tannic B.P. . . 3s. per lb. Market quiet. 

Acid, Tartaric .. .. Is. 1 Jd. per lb. less 5%. Much 

firmer with more demand. Up- 
ward tendency. 

Amidol . . . . . . 9s. per lb. d/d. 

Acetanilide . . . . 2s. Gd. per lb. for quantity. 

Very weak. 

Amidopyrin .. .. 13s. Gd. per lb. 

Ammon. Benzoate . . 3s. 3d. -3s. Gd. per lb. according 

to quantity. 

Ammon. Carbonate B.P. £37 per ton. 

Atropine Sulphate . . 12s. Gd. per oz. for English make. 

Harbilono .. ..15s. Gd. per lb. Weak market. 

Henzondphthol . . . . Gs. 3d. per lb. Firmer. 

Bismuth Suits . . . . A steady market. Prices according 

to quantity : 

Bismuth Carbonate .. 12s. 9d. — 14s. 9d. per lb. 

Citrate.. . . 1 i >. 4d. — 13s. 4 d. „ 

,, Salicylate .. 1(> >. 2d.— -12s. 2d. „ 

., Subnitrate . . 10s. 9d. — 12s. 9d. ,, 

Dorax B.P. . . . . Crystal £29, Powder £30 per ton. 

Carriago paid any station in 
Great Britain. 

Bromides — - Market very firm and advancing. 

Heavy increase in price of 
bromine. * 

Potassium .. .. 9.]d.~ LOLL per lb. 

Sodium .. .. 9Ad. — lold. ,, 

Ammonium . . . . lO.Ul. —is. ,, 

Calcium Lactate . Prices vary over a wide range. 

Good English make cun bo had 
from Is. 7d. to 2s. 3d. per lb. 
Pliloral Hydrate . . . . 3s. 9d. per lb. 

Ihloroform .. .. 2s. per lb. fore wt. lots. Very steady. 

Creosote Carbonate .. Gs. per lb. Little demand. 

' m.tiurol Carbonate* .. 12s. per lb. for owt. lots. A 

cheaper market. 

1 Examine . . . . 3s. Gd.— -3s. 9d. per lb. for foreign 

makes. Weaker. Without much 
inquiry. Large stocks. 

Hems tropin© Hydrobro- 
“dde . . . . . . 30s. per oz. 

11> droquinone .. .. 4s. 3d. per lb. Foreign make, 

m u. Ammon. Citrate B.P. Is. lid,— 2s. 3d. per lb., 'according 
to quantity. 


Magnesium Carbonate — 

Light Commercial . . £36 per ton not. 

Magnosium Oxido — 

Light Commercial . . £75 per ton, less 24 %. 

Heavy Commercial . . £2G por ton, less 24 %. 

Heavy Pure . . . . 2s.— 2s. 3d. per lb., according to 

quantity. Steady market. 

Menthol — 

A. B. It. recryst . B. P. .. 70s. Strong upward movement 

due to disappointing Japanese 
crop. 

Synthetic . . . . 2Gs. — 35s. per lb., according to 

quantity. English make. Steady 
demand. 

Mercurials . . . . Very much firmer in view of tho 

rise in the prieo of quicksilvor. 
Prices have been advanced by 
Gd. per lb. 

Red oxide . . , . 5s. 3d. — 5s. 4d. por lb. 

Corrosive sublimate .. 3s. Gd.— 3s. 7 d. ,, 

UHnte precip. . . . . 4s. 7d.— 4s. 8d. ,, 

Calomel .. ..3s. lid. — 4s. ,, 

Methyl Salicylate . . 2s. 3d. — 2s. 9d. per lb. for carboys. 

Methyl Sulphonal . . 24s. per lb. neglected. 

Paraformaldehyde . . 3s. Gd. per lb., without much 

inquiry. 

Paraldehyde .. ..Is. 4iL— Is. 7d. per lb. in free 

bottles and cases. 

Phenuoolin . . . . Gs. 3d.— Gs. 9d. per lb. 

Phenazono . . . . 8s. per lb. for owt. lots. Spot 

prices much lower than forward 
offers. Firmer tendency. 

Phenolphtlmlein . . . . . 7s. — 7s. Gd. per lb. Firm. 

Potass. Bitartrate — 

99/100% (Cream of 

Tartar) .. 88s. per owt., less 24% for ton 

Ids. Firm market. Prices have 
upward tendency. 

Potass. Citrate .. .. Is. 8d.~ -2s. per lb. 

Potass. Jodide .. .. lGy. 8d. — 17s. 5d. per lb., accord- 

ing to quantity. Demand con- 
tinues. 

Potass. Metabisulphite . . 7Jd. per lb., 1-cwt. kegs included. 

Potass. Fermnnganal e — 

B. P. Crystal .. .. 8jd. — 9d. per lb. carriage paid. 

English make. 

Commercial .. .. 8d. — S^d. per lb. carriago paid. 

English make. 

Quinine Sulphate . . 2s. 3d. — 2s. 4d. per oz., in 100 oz. 

tins. Steady market. 

Resorcin . . . . . . 5s. Gd. per lb. 

Salol . . . . . . 4s. per lb. 

Silver proto inato . . 9s. Gd. per lb. 1 

Sod. Benzoate, B.P. . . 3s. 3d. per lb. In more plentiful 

supply. 

Sod. Citrate, B.P.C., 1923 Is. 9d. — 2s. per lb., according to 
quantity. Much firmer in com- 
mon with other citrates. 

Sod. Hyposulphite — 

Photographic .. .. £14— £15 per ton, according to 

quantity, d/d. consignee’s sta- 
tion in 1 -cwt. kegs. 

Sod. Motabisulphito cryst. 37s. Od. — GOs. per cwt. nett cash, 
according to quantity. 

Sod. Kitroprussido . . 16s. por lb. Less for quantity. 

Sod. Potass. Tartrate 

(Rochelle Salt) . . 77s. 6d. — 81s. Gd. per cwt., accord- 
ing to quantity. Market quiet. 

Sod. Salicylate . . . . Market weak. Powder 2s. 4d. — • 

2s. 9d. per lb. Crystal at 
2s. Gd.— 2s. lOd. per lb. Flake 
2s. 10d. — 3s. 4d. per lb. 
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Sod. Sulphide — 

Furo rccryst. . . . . lOd. — la. 2d. per lb., according to 

quantity. 

Sod. Sulphite, anhydrous £27 10s.— £28 10 h. per ton, accord- 
ing to quantity, 1-cwt. kogH 
included. In large casks £1 per 
ton less. 

Sulphonal.. .. .. 18s. Cd. j>er lb. 

Tartar Emetic . . . . Is. 4d. ]»r lb. 

Thymol .. .. .. 1 'Is. Od. — 15s. per lb. for good 

white crystal from ujowan seed. 


PERFUMERY CHEMICALS 


Otto of Rose Oil — 
Bulgarian 
Anatolian 
Falma Rosa Oil . . 

Peppermint Oil — 
Wayne County 
Japanese 

Petit-grain Oil 
Sandal Wood Oil — 
Mysore . . 
Australian 


. . 27s. fid. per oz. 

. . 23s. Cd. per oz. 

. . 19s. per lb. Very short 
supply. 

. . 21s. 9d. per lb. Again advanced. 

. . 20s. per lb, but very little being 
offered. 

. . 10s. per lb. 

. . 25s. per lb. 

. . 21s. per lb. 


Acetophenone . . . . 12s. (Id. per lb. 

Aubepino . . • . . . 13s. (Id. ,, 

Amyl Acetate . . . . 2s. 9d. „ 

Amyl Butyrato . . . . 7s. 3d. ,, 

Amyl 4ja|if‘.ylnto . . • . 3s. 3d. ,, 

/Ancthol (jf.l*. 21 /22° C.) 4s. ,, 

l Benzyl Aconite from Chin- 
*vrine-froo JJenzyl Alcohol 3s. 3d. ,, 

BenV.yi -Akfoliol free from 

Chlorine . . . . 3s. 3d. ,, 


Bonzttldehydo free from 

Chlorine 

3s. Od. 

Benzyl Benzoate 

3s. (Id. „ 

Cinnamic Aldehyde 


Natural.. 

15s. Od. 

Coumarin 

20s. ,, 

Oitronellol 

Ids. ,, 

Citral 

t()s. 

Ethyl Cinnnmuto 

15s. ,, 

Ethyl Phthuliite . . 

. 3s. 9d. „ 

Eugenol . . 

1 Is. 

< Jeranio] (Pulmurosa) 

35s. ,, 

Goroniol 

11s. — 18s. (id. pel 

Huliotropine 

8s. 3d. per lb. 

Iso Eugonol 

15s. 9d. 

Linulol ex Bois tie Kosi*. 

32s. (id. „ V 

Linalyl Acetate . . 

32s. (>d. ,, \' 

Methyl Anthranilato 

9s. (id. ,, 

Methyl Benzoate 

(is. „ 

Musk Ambrotte . . 

52s. Od. „ 

Musk Xylol 

19s. 

Norolin 

4s. ,. 

Phenyl Kthyl Acetate , 

12s. Od. 

Phenyl Kthyl Alcohol .. 

10s. ,, 

Rhodinol 

57s. Od. 

Safrol 

Is. lOd. ,, 

Terpinool 

2s. 9d. ,, 

Vanillin . . 

25s. 3d.— 20s. Od. 

» 

ESSENTIAL OILS 

Almond Oil, Foreign 

S.P.A 

15s. Cd. per lb. 

Anise Oil . . 

3s. peril). Firinei 

Bergamot Oil 

lgs. fid. per lb. 

Bourbon Geranium Oil . 

35s. 

Camphor Oil 

7os. per ewt. 

Cananga Oil, Java 

9s. 9d. per lb. 

Cinnamon Oil, Leaf 

6|d. per oz. 

Cassia Oil, 80/85% 

9$. 3d. per lb. 

Citronclla Oil ~ 


.lava 85/90% . . 

5s. 3d. 

Ceylon 

3s. 9d. 

Clove Oil 

8s. 4R1. „ 

Eucalyptus Oil 70/75%. 

2s. 3d. per lb. 

Lavender Oil — 


French 38/40% Estei 

2 (is. per Lb. 

Lemon OU^ : • • 

3s 4d. „ 

Lemongrtes Oil . . 

2$d. per oz. 

Orange Oil, Sweet 

1 3s. per lb. 




/erv much dearer, 
ry much dearer. 


per lbi 


TRADE NOTES 

Official Trade Intelligence 

The Department of Overseas Trade (Development 
and Intelligence, 35, Old Queen Street, London, 
S.W.l) has received the following enquiries for 
British goods. British firms may obtain further 
information by applying to the Department and 
quoting the specific reference number British 
India : Aluminium ingots (The Director-General, 
India Store Department, Branch No. 10, Belvedere 
Road, Lambeth, S.E.l). Canada : Cast iron pipes 
(13457 /E.D./E.C. /2).) ; Zinc dross and zinc ashes 
(Canadian Government 'Trade Commissioner’s Office, 
73, Basinghall Street, London, E.C. 2.) ; Chile ; 
Copper, cast iron, insulators (90I7/F.L./G.C./2.); 
Cuba : Hard wart 1 , glassware, silverware, (411) ; 
Egypt : Tin solder (inspecting Engineer, Egyptian 
and Sudan Governments, Queen Anne’s Chambers, 
London, SAV. 1.) ; Ref. Muh. 1924/10/5.; France : 
Maritime materials (403) ; Copra, ground nuts, 
copper sulphate, sugar, (405) ; Italy : Leather 
(407) ; Peru : Glassware, surgical instruments, 
chemicals (412). 


PUBLICATIONS RECEIVED 

Ft'iil.l CATIONS OF Till', IMPERIAL MINERAL R KSOVHCKS 

Bcreau. The Mineral fndusti y of the British Empire 
and Foreign ( '<ni nt t ies. Statistics 1919 — 1921. 
71.. 1/. Stationer y Office , 1924. Price l.s. (id.: — 
Borates. /'/'• /»*-« 22. Price Is. 3d. 

Manuanksk. P p. iv + 23. 

Nitrates. Pp . iv j 37. Price 2 s . 

Si'Li’iii’ it. Pp. iv 1-21. 

Felspar. Pp. ir [ 7 . Price (yd* 

Platinum and Allied Metals. Pp . ivj - 20. Price 
J.s. 3d. 

Fifth Annu al Report ok the Governors ok the Jmperiai 
Mineral Fksokkckh B cheap. Pp. 24. 2, Qiurn 

Anne's dole liiuhlinifSj 1924. 

Die Tkcunischk ('iilotialkali-Elektrolyse. By Prof. 
J. Billitf.r. Foitsclirittc dcr Cheni. Technologic in 
Einzcldurst c.thnujvn, edited by IbuxF. B. Bassov . 
Pari II. Pp. rib (79. Dresden; Theodor Steinkopff , 
1924. Price $0'(i0. 

Die Vkrfki Eiirxo per Mineralkohlen ttnd die Ai (■'- 

UKHKlTlTNa 1)ER F El T Ell UN O HR U CK STAN D E. By Pl<0! - 
F. Donarth. Pp. 108. Dresden: T.teodor Steinkopff • 
Price $0-85. 
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EDITORIAL 


T HK letter from Prof. Noyes which avc pub- 
lished in last week's issue carefully avoids 
discussion of one or two interesting ethical 
«|iiest ions. His letter is on the whole a plea 

tor chemists of all nations to forget the past 
;md live in the future in amity with each other. 
It Hie Hermans believe that this nation and 
Once or four others combined in the summer 
o! I hi t to crush an innocent Germany is it right- 
lli-it they should forget or pretend to forget 
this eirvu instance ? Would it he rigid for the 
Belgians to wipe the slate in so far as the Gennan 
invasion of Belgium is concerned ? Could such an 
idea be anything except a piece of hypocrisy ? 
Wlia! is the proper and high-minded attitude for 
Belgians, whether chemists or not, to adopt towards 
thr Hermans who claim that their treatment of 
Belgium was well deserved ? Perhaps it is suggested 
that tin 4 ideal course is for the Belgians to say to 
Hie Hermans “What we have heard about Din ant 
and Louvain and some other places is doubtless 
imi( It exaggerated ; your invasion of our country 
v as more an error of judgment than a crime ; send 
Hvo or three of your distinguished chemists to 
bi'tiire to us in Brussels as a token of our goodwill.” 

arc not experts on ethics either national or 
international, and we are not clear whether if Belgium 
01 I Vance take up an attit ude of refusal to be fr iendly 
A 00i Hermans who justify their conduct, we ought 
U) !) l ame them or applaud them. The point is not 
;t l!ir| '<* academic one, it is of some consequence for 
j ‘ 1 "Oiro. If sorno day, twenty or fifty years 
tJnited States of America, or France, or 
Jj" if Britain copies, with the improvements which 
K ‘t hiterval of time suggests, t-ho conduct of Germany 
• m mn the late war, is it better that the other nations 
0 ( l)' 1 world should, on the conclusion of peace 


invite the belligerents to shake hands all round 
or should they show their disapprobation in any way? 

On a pure point of morality if country A 
guarantees the integrity of country B and after- 
wards invades country B, what attitude should the 
inhabitants of country B take up when country A 
has been pushed out ? The Germans, it seems, 
justify their actions in Belgium and would repeat 
them in similar circumstances. If the Belgians now 
offer to the Germans the right hand of good fellow- 
ship are wo to conclude that they arc men of noble 
dispositions or that they would be fit inmates of 
an asylum? We have met with people who consider 
the German treatment of Belgium to he a shocking 
crime unworthy of any civilised nation. We do 
not know whether Prof. Noyes thinks otherwise, 
but what advice does he offer to those who hold 
such an opinion ? Are they to pretend they are 
mistaken ? Are they to try and forget the evidence, 
which, when it was fresh in their minds, drove them 
to such an opinion ? Arc they to assume in spite 
of it that those who a few years ago behaved in that 
maimer to Belgium are now milder in maimers and 
gentler in their ways ? The German men of science, 
according to Dr. Fritzsehe, are satisfied that the 
Germans were then mild and gentle enough. We 
suppose our own opinions, those of us who were 
grown up in 1914 and capable of understanding 
what, was done, are of no account. If we still feel 
any indignation it should bo with Italy and the 
United States, we imagine, for obstructing the 
Germans in their mildness and gentleness. Before 
we lose our heads in sophistry and illusion let us 
look at this extreme ease in coid blood and consider 
what is just and not what is expedient. Let us 
admit this is an extreme ease ; let us admit that the 
German accounts were, as Prof. Noyes puts it, 
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highly censored ; the facts remain, magna est veriias ; 
the Belgians know what happened, we in this country 
have a pretty shrewd idea. Is it wise or just or 
desirable that we who know less than they should 
say to the Belgians, “ Forgot the past ” ? Why 
should they forget it ? You might as well ask a 
chemist to forget that picric acid is explosive or 
that sulphuric acid will dissolve zinc. We would 
like to ask Prof. Noyes whether he thinks he has 
enough evidence to justify him in having any 
definite opinion about Germany’s treatment of 
Belgium. Wo will not ask him what his opinion 
is. If he has no definite opinion perhaps lie might 
* investigate such evidence as there is and find out 
as a scientific man what the essential truth is. If 
he has a definite opinion we feel sure that the 
opinion of the Belgians, whether it agrees with 
Prof. Noyes’ or not, will be much more definite. 
We think that Prof. Noyes is doing a good work 
in trying to promote a better feeling between chemists 
of all nations ; we wish him every success, and wo 
think that any future good feeling will be founded 
on a knowledge of the truth and not on a pretended 
ignorance of essent ial facts. Let ns build on realities 
whether we are building friendship or knowledge. 
Is the German treatment of Belgium merely a 
political question about which there is a difference 
of opinion ? Is there no question of morality, of 
justice, of humanity ? Or is the whole difference of 
opinion comparable with a divergence as to whether 
ammonium hydroxide does or does not exist in 
solution ? Let us stick to realities ; we know all 
the essential facts about the invasion and occupation 
of Belgium by the Germans — there is no real dispute 
about the essentials, the Governments of Belgium, 
Germany and some other countries knew the truth 
and published a great deal of it. The rulers of 
Germany know as well as we do that on the whole 
it was a shocking business. The German Chancellor 
himself and many others knew it was in 1914; 
so long as the German men of science approve of 
the invasion and occupation so long will it be 
ineffectual for any one to suggest to the Belgian 
chemists that they shall sit down peacefully to 
lunch with the German chemists. So far as the 
Belgians are concerned let us wait until they have 
rather more confidence than they now have in 
the friendly intentions of the Germans. When 
the Belgians are ready to forgive let us rejoice ; 
let us not: urge or advise them to reach this state 
of mind. 

* * * 

Wo publish in this issue a > review by E. F. A., 
on Osborne’s book on “ The Vegetable Proteins.” 
Knowledge of the compounds contained in plants 
and of the chemical processes which go on in plants 
has increased enormously during recent years. 
Many of us can recollect the time when the botanist 
regarded chlorophyll, starch and cellulose as com- 
pounds of a degree of complexity far beyond the 
reach of the human mind. At that time but little 
was known of the chemistry of plant life beyond 
the fact that .. plants absorbed carbon dioxide and 
evolved oxygen. Bit by bit facts have been accumu- 
lated, netr. Compounds isolated and their structures 

#v • 


determined. We have now an accurate knowledge 
of the many terpenes and camphors produced by 
plants, of many of their scents and colouring matters. 
The various kinds of chlorophyll have been separated 
and distinguished, the occurrence of hydrocarbons 
such as pentane and carotin has been studied with 
care. Starch, inulin, cellulose* and ligno-celluloses 
are no longer mere names. The alkaloids have been 
synthetically prepared or so closely investigated 
that their constitution is no longer a matter of 
speculation. Enzymes have furnished a copious 
literature and those monographs on Biochemistry 
which deal with plant lifo contain a mass of infor- 
mation of considerable scientific value. The sugars 
and other carbohydrates have been studied so much 
that their chemistry may now be considered as 
almost worked out. How agreeable it would be to 
have an account of botanical chemistry written 
in such a way that a retired solicitor or a white- 
lead manufacturer, whose curiosity is not entirely 
extinguished, could sit down in his garden under 
his mulberry tree and read it, every now and then 
getting up to admire the Primula farinosa which 
this imaginary individual has reared with such care 
and comparing its waxy covering with the inadequate 
description of it given in print ! 

* * * 

We are informed that the American Chemical 
Society has arranged with the National Research 
Council for the publication by the Williams and 
Wilkins Company of Baltimore, of a new venture 
to be called Chemical Reviews, consisting of a 
yearly volume of about five hundred pages to be 
issued in four numbers in January, April, July and 
October in each year. The Editor-in-chief is Pro- 
fessor W. A. Noyes, and arrangements have been 
made with the Chemical Society here to give Fellows 
the advantage of having the American Chemical 
Society journals and Chemical Reviews at the? 
same price as the Members of the American Chemical 
Society. This very friendly arrangement will be 
much appreciated. The price of Chemical Review s 
is four dollars a year to such favoured persons and 
the list of contributions to the first two numbers 
suggests that the new journal will be an attractive 
one. The first number will contain papers by 
T. W. Richards on “ Atomic Weights and Isotopes, ” 
by J. C. Irvine on “ The Constitution of Poly- 
saccharides,” by F. G. Donnan on “ The Theory of 
Membrane Equilibria,” by M. Gomberg on “ Organic 1 
Radicals.” The second number will contain papers 
by G. N. Lewis on “ The Quantum Theory of Chemical 
Affinity,” by A. F. Holleman on “ Some Factors 
Influencing Substitution in the Benzene Ring,” 
by T. Svedberg on “ Some Recent Advances in iU& 
Field of Colloids,” by G. Urbain on “ Twenty- ik c 
Years of Research on the Yttrium Earths,” and l»y 
A. A. Noyes on “The Systematic Detection of tke 
Rarer Chemical Elements.” Chemical Reviews will 
not be confined to articles on purely 4 thooretk al 
topics but will also accept articles of suitable nature 
mi industrial topics. We hope to deal with t 1 is 
subject at a later date when we have fuller ink r- 
mation. 
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The British Empire Exhibition at Wembley is 
already very good and by the time these notes 
appear in print it will bo oven better. It has been 
so much advertised and so much discussed, in Parlia- 
ment, in the Association of British Chemical Manu- 
facturers, in tho Society of Chemical Industry, in 
this Journal and in the daily newspapers that 
already many of us are a little prejudiced against 
it. But let us consider the matter in a really scientific 
spirit. The Exhibition is to illustrate the British 
Empire, perhaps no unworthy or inadequate topic ; 
it will give us oracular demonstration, as Mr. Caleb 
Trotter called it, of India, Ceylon, Burma, Malaya, 
Hong-Kong and other places with architecture 
distinctive of each country and something to illustrate 
to us the natural and artificial products appertaining 
t hereto. The buildings in the Exhibition representing 
tlx* countries we have mentioned are alone well 
worth a journey from Manchester, Glasgow or Leeds 
to Wembley. To begin with these buildings are 
of unusual styles and are beautiful. The architects 
who have designed them had good taste ; the crafts- 
men who assisted in their construction were skilled 
in their crafts, the artists who have adorned these 
buildings with friezes and frescoes have given the 
visitors real pleasure. There is a high standard 
about all these buildings, they do not look like 
Exhibition structures, they look like the real things 
and no doubt but for the expense they would have 
hern. That ingenious philosopher, Dr. G. Bias, said 
real virtue is a very expensive article ; plated 
tmods look just as well and are within the roach of all 
purchasers.” 

There is no doubt that the British Empire Exhi- 
bition has every right to be as imposing a landmark 
as was the 1851 Exhibition. Whether it will be is 
other question; the skirts of happy chance and 
the law of probabilities discussed gravely in a recent 
article in these pages affect this problem. But as 
th f * 1851 Exhibition will for ever, as “ Q” put it, be 
a aociated with popular science, crochet antimacassars, 

< mkscrew curls and prunella boots, so the Exhibition 
oi 1924 will be typical of art, ideas, fashions and 
" i>os which subsequent generations will scoff at, 

. '‘at will our grandchildren think of the Glasgow 
go's with their knee-breeches, bobbed hair and 


gaspers, who from coigns of vantage have left monu- 
ments of Georgian Art ? What will they think of 
present day politics, present day literature and 
present day journalism ? How few of us journalists 
have enough talents to keep our literary reputations 
alive so long as we ourselves live ! 

Wembley is obviously great enough and good 
enough to mark an epoch and this must be the excuse 
for trying to convey to the readers of this article 
the sort of impression made by a visit to the Exhi- 
bition. After seeing lialf-a-dozcn typical buildings 
you realise that Wembley is far, far bettor than you 
had any right to expect and then you will wander, 
finding everywhere fresh objects of interest. Such 
sights again cannot be found, in any place on English 
ground, be it at wake or fair. Although the ground' 
is English there is an obvious Scots accent attached 
to many of those who have been engaged in the 
construction of this Exhibition. It might be worth 
while some day to give Sir Robert M’ Alpine a free 
hand to rebuild Airdrie and other towns in the 
purlieus of Glasgow ! Wo cannot keep closely to 
our topic nor do we think any visitor who possesses 
a soul will steer a straight course when he sets foot 
in the Exhibition. Surely the walled city of the 
Gold Coast will drag him from his path or Australia 
or New Zealand or Canada or Newfoundland. The 
brooks and streams, the lakes, the gardens, the 
colonnades, the Stadium, the ever-moving railway, 
the water-chutes and other amusements will bo as 
Sirens attracting all except a small remnant ; duty 
will bind a certain number of qualified chemists 
with chains and unqualified with links of iron. 
There are upwards of fifty restaurants and cafes, 
bands giving music of all degrees from the austere 
tom-tom or the soulful ram’s horn to the most 
exponential of Bach’s fugues and the super dominant 
seventh characteristic of our very latest composers. 

It may be assumed that everyone of sound mind 
has some interest in science, industry, art, music, 
sport, history and geography. Here is something 
for everyone and we think that the huge Engineering 
Palace and the huge Palace of Industry, in whioh 
latter are the chemical exhibits, will provide interest- 
ing matter for many of the visitors. Chemists 
jshould make v a point of seeing this exhibition as 
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frequently as possible ; they will be reminded of 
many half -forgotten facts of chemical history, they 
will be vividly impressed- if they are not already 
of a sufficiently guid conceit — by the way in which 
chemistry is being utilised in industries which 
formerly dispensed with it. 

So vast an Exhibition demands a good deal of 
time ; it is better to go for two or three hours than 
not to go at all, but probably those who go a dozen 
or a score of times will find they have still many 
new things to distract them. You are surprised 
by some building, half hidden, or unnoticed and you 
find it is a singularly interesting symbol of Aden or 
-Fiji or East. Africa or Jamaeia or the Falkland Islands 
until finally you arc profoundly impressed by the 
extent and the variety of your Empire, Mere maps, 
Whitaker's almanacks, statistical reports and the 
works of Flavius Josephus- that learned Jew- 
will never drive this home. Of course we all know 
about the Malay Straits -or is it States and 


of false sizes and in false bearings, is more dangerous 
than utter darkness. The Wembley Exhibition 
gives us a reliable standard. If it includes Malta 
and Ireland these still form part of the Empire. We 
hunted all over for Minorca, Boothia Felix, and the 
Ionian Islands which we were doubtful about and 
found none of them. If the next time we are equally 
unsuccessful we shall conclude that Napoleon or 
Washington deprived us of these. A collection of 
postage stamps is not an infallible guide but the 
Empire Exhibition is. By the way, why was Boothia 
called Felix ? Felix calls up some recollection, we 
know not what, some phrase we have recently 
come across. 

The Palace of Industry : The Chemical Section 
Keeping on walking and turning to the right we 
now enter the Palace of Industry which includes the 
Chemical Section organised by the Association of 
British Chemical Manufacturers. A large committee 



Stamford Raffles, but it is such a long way oil, and 
a long lime ago, and perhaps it isn't true. And 
then we find a building with a dome and minarets 
of truly Oriental flavour, filled with products from 
the spicy islands, and we seem to be in touch with 
something real at last. We would be prepared to 
testify about, it in a court of law or even to wager a 
brother chemist the pjriee of a dr***. It lias always 
been a mystery to uir how people can imagine they 
believe half the things they think they do believe. 
The legendary imperceptibly pass into the historical ; 
Armstrong's views on ions and ikons are Findlay's 
views, but seen through a different medium. Arm- 
strong no doubt thinks of the ionic medium, as 
Macaulay put it, just as that transparent haze, 
through A^hieh the sailor sees capes and mountains 


was concerned in the organisation of this Section. 
It consisted of Mr. W. J. U. Wooleock, the Chairman, 
Sir Max Muspratt, Bart., and Mr. R. G. Perry for 
the Association of British Chemical Manufacturers, 
Mr. Chester Fox for the United Kingdom Soap 
Makers’ Association, l)r. E. F. Armstrong, Mr. E. V 
Evans and Mr. J. L. Baker for the Society of Chemical 
Industry, Mr. R. Gosnell and Mr. H. Barrett for the 
Perfumery Committee, Mr. E. Hickson and Ah’. 
J. B. Atkinson for the Society of Dyers and Colour- 
ists, Mr. C. A. Hill and Mr. Wippell Gadd for t li* * 
Drug Club, Mr. E. O. Hughes and Mr. P. G. Somer- 
ville for the Nat ional Benzol Co., Ltd., Mr. F. KingzC t 
and Mr. God her for the British Disinfectant Manu- 
facturers’ Association, Commander R. E. Stoke - 
Rees for the Institution of Petroleum Technologist 
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Dr. J. T. Hewitt and Professor J. F. Thorne for the 
Chemical Society, Mr. R. Pilcher for the Institute 
of Chemistry, Dr. S. Miall for the Federal Council, 
Mr. T. H. J. Carroll and Mr. F. C. 0. Speyer for the 
British Sulphate of Ammonia Federation, Mr. L. 
M. G. Fraser for the British Chemical Plant Manu- 
facturers’ Association, Mi*. N. Garrod Thomas for 
the National Sulphuric Acid Association, Mr. E. T. 
Nothercoat and Mr. T. Marns for the Pharmaceutical 
Society, Mr. S. Sadler for the Association of Tar 
Distillers, and Professor Hinchley for the Institution 
of Chemical Engineers. 

This Committee hold several meetings in 1022, 
1923 and 1024 and the advice of its members was 
doubtless of great value to the Exhibition authorities, 


The Scientific Exhibit 

One of the most original features of the Chemical 
Section is the scientific exhibit intended to illustrate 
the- work of the present generation of Brit ish chemists. 
This has been organised by a sub-committee of the 
large A.B.C.M. committee previously mentioned. 
The sub-committee which had as its chairman Dr. 
Herbert Levinstein, was assisted by many of the 
most noteworthy of our chemists and kept closely 
in touch with the committee of the Royal Society 
so as to avoid unnecessary overlapping. l)r. Levin- 
stein devoted himself to this agreeable task and 
secured help from all those universities and other 
places where chemical research is carried on. Ho 
has taken immense interest in this exhibit and the 



1mi I the driving force was that of the chairman, 
Mr. Woolcock, and he did the lion's share of t he work ; 
and a very considerable and notable piece of work 
•1 "'as. Mr. Woolcock was suave, tactful or threaten- 
ing as occasion required ; he has a enriosa fdicitas 
bis, own, a disingenuous and courteous bluntness 
wliich is difficult to resist. By judicious cajolery, 
tlalh iy, determination and attention to detail lie 
" (>1 the business through and the chemical section 
always as far ahead as any other. Everyone 
"h" visits the Chemical Section should feel a little 
guileful to him. 


result fully justifies the time spent on it by him and 
his co-workers. 

In the centre of the Scientific Exhibit is the Fiery 
Fountain, an attractive scientific toy which wall 
probably interest the general public more than the 
other exhibits of more scientific importance dis- 
played in this section. 

issuing from a rock is a stream of water flowing 
in a graceful curve on to a glass flower and thence 
overflowing into a mossy pool. As the stream of 
water touches the flower it appears to catch fire 
and the flower is brightly illuminated by fiery water. 
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As you look, the colour changes from fiery white styptics and from these in turn even more oom- 
to fiery red, from fiery red to the vivid green like plicated alkaloids have been produced, 
that shown by a Verey light, but the water flows Apart from these medical and chemical aspects 
over the flower entirely colourless. As it falls on of alkaloids, they are not without interest in other 
to the tank below it again shows a brilliant iri- directions. Thus the exhibit includes a compre- 
descencc. hensivc series of the highly poisonous alkaloids 

Many pretty experiments have been shown with obtained from the aconites of Japan, India and 
phosphorescent and fluorescent substances. Most England. Aconite roots have been used as arrow 
of these depend for their full effect on a darkened poisons as well as in medicine, and they owe their 
room. Here we have daylight and no doubt many use in these directions to the toxic alkaloids they 
besides the general public will be puzzled to know contain. 

how this pretty and attractive effect is obtained. Finally it may be of interest to add that the 

The exhibit has been prepared by the Manchester specimens shown represent work done wholly in 
College of Technology. Many experiments have Great Britain, that practically every typo of alkaloid 
been made to bring this device to perfection and is included — a sure sign of the importance of the 



The Main Entrance to the Grounds 


Principal Mouat Jones and Mr. Hodgson are to be British contribution to knowledge on this subject — 
congratulated on providing a very successful and that every important British authority on alkaloids 
ingenious attraction. has contributed to the exhibit, and that no such 

The Alkaloid Section, organised by Dr. T. A. collection has ever been got together before. 

Henry and Professor F. L. Hyman, consists of a The exhibit of Inorganic and Physical Chemistry 
largo number of little bottles containing crystals was arranged by Prof. F. G. Donnan and is very 
and powders of all kinds and colours and inter- comprehensive. It includes apparatus for deter- 
spersed among the bottles are cards with chemical mining the rate of solution of gases by water, lent 
hieroglyphics inscribed on them. by Prof. Adeney. Prof. Allmand shows photo- 

The diagrams with their mysterious hieroglyphics chemical cells, electrolytic manganese and other 
shown in these cases tell the story of how much objects of interest ; Prof. Bassett show's models and 
has been achieved for each alkaloid dealt with, specimens to illustrate the phase rule. Dr. Egerton 
Thus, one of them shows how it is possible to start shows specimens of distilled metals and notes of 

with a component of nutmeg oil and passing from various vapour pressures. Dr. Friend has an 

it through a whole series of compounds to arrive exhibit showing the corrosion of metals and the 

at alkaloids such as cotarnine and hydrastinine, various pigments which are used to prevent corrosion, 

which have important medical applications as The Royal Institution show's some of the Historical 
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Collection of Apparatus of the late Prof. Sir James 
Dewar, and thore are several other exhibits of 
apparatus used by physical chemists. 

^ Prof. McBain has done much original work on 
colloids and the committee gladly availed itself 
of his help in organising the exhibit of colloid 
chemistry. Dr. Helo Shaw’s Stream Line Filter 
shows how colloids may be, tillered. Banded preci- 
pitates are shown by Dr. Bradford and Mr. Emil 
tfatschok. Many chemists who know these only 



In the Scientific Exhibit 

from illustrations in books wall bo glad to see actual 
specimens. Prof. McBain himself has an exhibit 
of soap solutions and other exhibitors show' colloidal 
rubber, clay and carbon. Prof. Hardy’s work on 
tin 1 distribution of water in a gel is also shown. 

There are exhibits showing the progress in explo- 
sives during the years 1900-1924 collected by Sir 
.Hubert Robertson and lent by the Board of Trade, 
the Imperial War Museum, the Science Museum, 
the Research Department of Woolwich, Messrs. 
Nobel’s Explosives and others. Some of the ex- 
hibits refer to an earlier period, for instance, tjio 
lirst practical smokeless powder made so long ago 
as 1882 by Mr. Walter F. Reid, a former President 
nf the Society of Chemical Industry. There are 
lta idols of plant for the manufacture of guncotton 
and nitroglycerine and for the recovery of acetone 
on the lines worked out by Nathan, Thomson, 
Uiutoul and Sir Robert Robertson himself. There 
an- devices for detecting the gradual decomposition 
'») nitroglycerine, the calorimetric apparatus of 
M Nab and Leighton for determining heat values 
of gases and sundry information about the new 
explosives developed during the war and models 
of plant for their manufacture. 

Crystal structure as we now understand it, owes 
iioioh to the labours of the Braggs. Prof. W. L. 
fo.igg shows a considerable number of models of 
< i dais made to a scale of one hundred million to one. 


There are exhibits arranged by Prof. Smithells to 
show the structure of coal, the nature of dame and 
the removal of sulphur compounds from coal gas. 

The Cavendish Laboratory of Cambridge shows a 
number of interesting things, diagrams explaining 
much of the work of Rutherford, Geiger, Andrade and 
Moseley : photographs of mass spectra by Aston, 
and of a-particles by Wilson. The importance of 
this work and the valuable contribution to knowledge 
made by the Cambridge school, are well-known to 
most of our readers. This exhibit has been organised 
by Sir Ernest Rutherford. 

Dr. Ormandy has arranged a number of exhibits 
of various plastic materials, the conversion of cellulose 
into sugar : phenol and c resol condensates prepared 
by Synthite, Ltd. and the Damard Lacquer Co., 
also casein products prepared by thcErinoid Company. 

The metallurgical exhibit is not a large one, having 
regard to the great mass of recent work on the 
structure of metals, but it is not easy to show in 
such an exhibition the microscopic structure of 
steels and alloys. The microscope is becoming of 
considerable importance in many industries, and the 
industrial section of the Royal Microscopical Society 
will convince anyone who is fortunate enough to 
attend its meetings how many problems the micro- 
scope is helping to solve. Prof. F. C. Thompson has 
taken charge of this exhibit, which includes some 
interesting exhibits of the crystallisation of metals. 

Colouring matters always form an attractive 
display ; the scientific work done here in this branch 



In the Scientific Exhibit 

of chemistry ls not so easy for him who runs to read 
as is a mass of brightly-dyed fabrics. Prof. Hewitt 
has, however, collected some interesting things, some 
original dyes prepared by Sir William Perkin, sixty 
or seventy years ago, natural dyestuffs prepared by 
Prof. A. G. Perkin, the plant pigments, anthocyam- 
dins extracted by Dr. Everest and the pyrylium salts 
made by Prof. Hewitt. There arc also dyestuffs 
shown by Prof. Hetlbron, Dr. Silberrad, the British 
Dyestuffs Corporation, and L. B. Holliday and Co, 
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The English and Scotch chemists have carried out 
some important investigations on the structure of 
terpenes. Hard thinking and logical reasoning on 
these subjects do not necessarily impress the iznagitia- 
f ions of some thousands of visitors who have never 
heard of a benzene ring. The terpene specimens 
provided by Prof. W. H. Perkin and Prof. G. G. 
Henderson will nevertheless be of interest to all who 
have studied organic chemistry. 

Catalysis is of great importance industrially, and 
the theory of it is both difficult and interesting. 
Dr. Hilditoh has gathered together some good models 
and units of plant employed by the United Alkali 
Company, and some oils hardened by catalytic pro- 
cesses, prepared by Messrs. Crosfields, Ltd. The 
words catalysis and analysis have always appealed 
to chemisls ; in Greek it would seem that they mean, 
respectively, breaking down and breaking up, though 
catalysis is the exact equivalent of the phrase, 
breaking up, a,s applied to a school. The idea of 
catalysis is very closely akin to the idea of rest after 
labour, a sojourn in a country inn at Lyme Regis, 
after a busy term at Sheffield. This is catalysis as 
the old Greeks would have understood it. Some 
favoured visitors may have the opportunity at the 
Exhibition of seeing catalysis as applied to editors. 

We have not forgotten the exhibit of chemical 
engineering arranged by Prof. Hinohlev, but as wo 
intend to have a special article dealing with chemical 
engineering at the Exhibition, a fortnight or three 
weeks hence we Avill not deal with this now, except to 
mention that it is worthy of a visit. 

This scientific exhibit and the book written as a 
supplement to it to record the recent advances in 
chemiyal knowledge in this country, bring home to us 
the flourishing state of chemistry. So far as the 
Structure of the Atom is concerned we may well be 
proud of the British share. This particular subject 
wall fill us with pride until some daring speculator 
shall advance new and better hypotheses. 

Man does with dangerous curiosity, 

These unfathom'd wonders t ry : 

With fancied rules and arbitrary laws, 

Matter and motion lie restrains ; 

And studied lines and fictions circles draws : 
Then with imagined sovereignty, 

Lord of his new hypothesis he reigns. 

He reigns : how long f till some usurper rise ; 
And he, too, mighty thoughtful, mighty wise, 
Studies new lines, and other circles feigns. 
These verses are almost as true to-day as they were 
when they were written, nearly two hundred and forty 
years ago. 

This Exhibition has taken two years to organise, 
and has cost twenty million pounds sterling to build. 
It always seems more impressive to put in the word 
sterling ; its significance is nevertheless comparable 
to the mere expletive. And at the finish there is a 
rush and a scramble to get things done in time, late 
and early hours spent in hurried work. The book 
wo have spoken of, a record of modern British 
chemistry, prepared by the greatest living experts 
in their own departments, is an instance of this. 
Dr. E. F. Armstrong, who has edited this and written 
an excellent introduction to it, has had to issue 
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frantio appeals at the eleventh hour to authors, 
printers, publishers el hoc genus omne to get the 
compilation ready in time. He has done it and 
done it well, but probably ho has had to sit up so 
late that hardly here and there a hackney coach, 
appearing, showed the ruddy mom’s approach. 

Even the editorial staff wish that Special Numbers 
did not coincide so nearly with Easter holidays, 
making an undue rush to print two numbers in one 
week, and they regret the light-hearted way in 
which, four or iivo months ago, they undertook the 
issue of a set of elementary pamphlets, intended to 
show how chemistry pervades the whole of human 
life, beginning with the laws which keep the planets 
in their radiant courses, and ending with some 
precept deep for dressing eels or shoeing horses, 
ranging in fact from stellar chemistry and bio- 
chemistry to metallurgy. But the one man whose 
task we have not coveted and whose responsibility 
we have not envied is Mr. Woolcock. 

The Chemical Exhibit 

11 KA V V ClIEM 10 A LS 

No exhibition, including the chemical industry, 
would ever be complete without the participation 
of those two giants in the chemical trade, Brunner, 
Mond and Co., and the United Alkali Co. So much 
could be said about either of them that it is difficult 
to know where to begin. Brunner, Mond and Co. 
not only exhibit a full range of their own products at 
their stand, blit 'provide space tor their subsidiary 
companies. A special feature is the demonstration 
of P. 84 silicate of soda for hardening concrete, and 
samples of other grades of silicate of soda suitable 
for other purposes are also to be soon. All sorts 
of products ranging from soda ash to caustic soda, 
ammonium chloride to calcium chloride are there, 
to remind the onlooker of the importance of the 
alkali industry whether to other industries or to 
the home. Attention should he called to the exhibit 
of crystal calcium chloride, which contains up to 
7f> per cent, of the salt and is of pharnmcopceal 
purity in regard to its c ontent of arsenic. 

Of the subsidiary companies, the Oastner- Kellner 
Alkali Co., Ltd., provides exhibits which show the 
extraordinary range of uses to which its products 
are applied and remind one that its works, engaged 
in the manufacture of sodium and chlorine products, 
ranging from metallic sodium to hydrochloric acid, 
are remarkable for their scientific planning and 
equipment. Those interested in the soap, dyestuff, 
paint, oil extraction, rubber or laundry industries, 
will find a visit to this stand well worth while. An 
electrolytic process of a different type is also utilised 
by Electro- Bleach and By-Products, Ltd., to manu- 
facture chlorine, soda, bleaching powder, sesqm- 
carbonate of soda, and salt-. An interesting by- 
product of the manufacture of caustic soda by 
treating sodium carbonate solution with lime is 
carbonate of lime, which, produced in a very fine 
state of division, is eminently suitable for agricul- 
tural use and for “ stone-dusting ” mines. Many 
high-grade chemicals are shown by Chance and Hunt, 
Ltd., a firm which supplies ammonium carbonate 
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(for the Raking trades), caustic soda, sulphuric and 
hydrochloric acids, ammonia, sodium sulphide of 
various grades, saltcake for glass and paper making 
and iron-oxide pigments. This firm neglects no 
opportunity to improve its products or processes 
and is willing to investigate problems connected 
with the use of its products. The Calder-Fox 
scrubber patented by the company is a successful 
method for removing acid mist in the exit gases 
from sulphuric acid concentration plants, and in- 
formation about it is willingly given to intending 
uses. Lime in one form or another fills a multitude 
of users, amply illustrated by the Buxton Lime 
Firms Co., whose output exceeds a million tons a 
war. The physical and chemical properties of lime 
.ire too often neglected, but the products of the 
.■ompany possess characteristics that comply with 
needs ranging from agriculture to concrete making, 
wafer softening and various chemical processes. 
Synthetic Ammonia and Nitrates, Ltd., whoso works 
for the fixation of atmospheric nitrogen at Stockton- 
mi -Tecs are now completed, exhibits samples of 
ammonia and sulphate of ammonia that remind 
■ •no that, although the plant can produce nitrogenous 
fertilisers in quantity, it could, in time of war, supply 
huge quantities of nitrates, thus rendering the 
country independent of foreign supplies. 

No introduction is needed by the United Alkali 
t'u., which, though a descendant of the pioneers of 
the British chemical industry, is as new' in its 
processes as it is old in years. Although samples of the 
company's products are shown in various portions 
of the stand, the main object of the exhibit is to 
-how, by photographs and other means, how widely 
those products are utilised in the various industries 
of the country, whether the manufactures be paper, 
Jass. textiles, dyeing, printed calico, galvanised iron, 
!o< k 1st u(Ts, leather, or even ice. Thus the bleacher and 
ihc mineral- water maker, the match maker, and wire 
maker, the cotton printer and the water engineer are 
all beholden in some way to the United Alkali Co. 
Tin* chief manufactures at the company's various 
works are, of course, sulphuric acid, caustic soda, 
■oda ash, and chloride of lime, all products essential 
to industry, but it should also be pointed out that 
tin company is the largest manufacturer in Ureat 
lh itain of that most important fertiliser, superphos- 
phate, and that others of its products such as sail, 
^da crystals, and cleansing materials are as indis- 
pensable in the home as superphosphate is on the 
hum. An interesting development of the company's 
wopc is the manufacture of organic chemicals and 
dyi sfuff intermediates, of which tho national import- 
aim is shown in a diagram that should be seen by 
'll tlmsc who are interested in the continued growth 
“1 the dyestuffs industry in this country. 

Another of tho firms which extract salt from the 
mid ( bosh ire brine fields is Murgatroyd’s Salt Works, 
btd , ami their stand is remarkable for the number 
(, i grades of salt shown. All grades are there, from 
1 salt for curing fish, dairying, cooking and tho 
t; ihl( , up to fine salt that is analytically pure, and 
m< hiding even salt that will not cake when exposed 
tu d un]), the change being produced, not by adding 
Mhsbmtial amounts of other chemicals, but by physical 


treatment. In addition, a coarse, uniform salt is 
shown that does not “ball"; it is supplied for the 
manufacture of salt cake and a quality is made free 
from calcium and magnesium compounds. Here on 
this stand can thus be seen one chemical which, in 
various grades, covers the range from fine to heavy 
chemicals, as well as being an important food adjunct, 
a supply of 151b. per annum being necessary for 
health for a grown man. 

In their exhibit, Messrs. F. W. Berk and Co. 
chiefly show specimens of their main products, 
hydrochloric, nitric and sulphuric acids for a variety 
of uses, as well as samples of other of their well- 
known products, including lactic acid, hydrogen 
peroxide, alkaloids, mercurials, sulphur, mercury, 
potash salts and a large range of crude drugs. This 
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company specialises in the export trade, being a 
merchant as w r ell as a manufacturer, and the exhibit 
also shows the methods of packing materials for 
export so as to ensure both safety and economy. 
The company owuis works both at Stratford. London, 
and at Pentrepoth, Swansea, and as the heads of 
the various departments have been with the Arm 
for periods ranging over forty years, an accumulated 
experience and a knowledge of requirements are 
available that are not less valuable to the buyer 
than the technical qualifications at command. 

A useful range of industrial chemicals is exhibited 
by J. M. Collett and Co., Ltd., of Gloucester, their 
exhibit including the metabisulphitcs of potassium 
and sodium, the sulphites of lime and soda, as well 
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an , sodium bisulphite (anhydrous and liquid) and 
bisulphite of lime. 

On approaching the stand of .Joseph Crosfield and 
Sons, Ltd., one is immediately reminded of soap, 
of course, but there are other products of this company 
that are equally noteworthy. Take Crosfield s Pyra- 
mid brand glycerine, for instance. This is supplied 
in qualities suitable for use in the manufacture of 
many chemicals and industrial products, such as 
lubricants, leather dressing and polishes, inks, 
toilet preparations, drugs, and then it finds use in 
surgery, printing and dyeing. Caustic soda is an 
important product of this Warrington firm, but 
there is also silicate of soda and it is time that the 
public realised that this protean body has many other 
uses than that of preserving eggs; it is a universal 
adhesive* as well as a *’ hardener ” for concrete and 
cunningly changed in form, it becomes Doucil, the 
new material for softening water and absorbing 
vapours Visitors to this stand will not fail to be 
impressed with the complexity of modern industry, 
as illustrated by a firm whose products range from 
soap to cement, and if they realise the quality of the 
scientific direction that lies behind it, all the better 
for chemists and chemistry. 

The fine colour of the exhibit 6f sulphate* of copper 
by James H. Dennis and Co., Ltd., cannot fail to 
catch the eye. The product, of which the firm is the 
oldest and largest maker in the world, is of 98 to 99 per 
cent . purity, and has been used to protect the French 
vines from diseases for over fifty years. It is used 
for the prevent ion of plant diseases, as a weed killer, 
for purifying water, and as ah addition to asphalt to 
make improved road material. Those who have 
seen the ravages of disease in the vineyards in certain 
years will understand the importance of this ererulean 
chemical. 

A large number of industries will find attractions 
at the stand of 13. Laportc, Ltd. There is hydrogen 
peroxide of all strengths and qualities for bleaching 
wool, silk, straw plait, gelatin and many other 
products, and barium salts are present in quantity, 
such as barium peroxide (which is not only the purest 
made, but also the only British make), the carbonate 
for the ceramic, glass and sugar industries, the 
sulphide for tho tanner and the purification of 
acid, and the sulphate, known in the colour trade as 
blane fixe. Sodium salts are there, too, whether 
the hypochlorite or pyrophosphate, the acid pyrophos- 
phate used in baking, the sulphide, bisulphite, per- 
borate-all of such great industrial utility. Soap, 
washing powders, blues and other laundry requisites, 
are also shown, in addition to sundry preparations 
for various technical and trade purposes. 

Nickel and its salts and the Maple brand of copper 
sulphate predominate, as might be expected, at the 
stand. of the Mond Nickel Co., and will remind the 
scientific* observer of the beauty of the process by 
which nickel is purified, the 4 impure material becoming 
the attractive metal that is now so ubiquitous, 
whether as coinage (and the company has supplied 
several foreign Governments for this purpose), or as 
a shining mask for baser metals in a t housand different 
ways. Next time visitors are “ abroad,” the sight 
of the clean, bright coinage in Belgium and other 


countries will bring up memories of the stand of th< 
Mond Nickel Co. Some of the metals of the platinun 
group are also produced by this company, so its 
stand does not lack interest. 

Sulphuric acid is so important a chemical, such ar 
index to the general industrial prosperity, that it 
may be said to carry its own recommendation, and 
Spencer Chapman and Messel, Ltd., have made it 
so long and so extensively, that little remark L 
needed. In an oval glass case stands a central bottle 
filled with crystals of sulphur trioxide, and surround- 
ing it are specimens of oleum and sulphuric acid. 
Charts are exhibited showing the various properties 
of these two products, and the stand should not fail 
to impress those who can appreciate the vast economic 
import of the crystals and specimens displayed with 
such elegant simplicity. 

To the uninitiated it may come as a surprise to 
hear at the stand of the Washington Chemical Co. 
(with Turner Bros. Asbestos Co., Ltd.) that the works 
of tins company, covering 50 acres, and the largest 
of its kind in Europe, produces solely magnesia in 
its various forms. But there it is : magnesia, light, 
heavy or calcined, is used in making rubber products 
such as tyres, in making explosives, soap, ink, 
enamelware, scientific glassware, china, paper ami 
toilet papers, and it is to be found even in lino table 
salt. Founded in 1840 by Pattinson and Newall, 
both Follows of the Royal Society, the company has 
developed continuously, and whether ” Pattinson’s ” 
magnesia is used in the pharmacy or in industry, the 
product is always found to be uniform in colour, 
texture, composition, and purity. 

No-one should miss the wonderful display of crys- 
tals of various alums on the stand of Peter Spence and 
Sons, Ltd., a firm with nearly 80 years’ experience 
behind it. One huge crystal weighing over 200 lb. 
took four years to grow, and is probably the largest 
single artificial crystal ever produced. On each side 
of this exhibit is a large pyramidal column, over 
5 ft. high, which is built up of about 140 practically 
perfect octahedral alum crystals. But there are 
many other exhibits besides crystals, such as the 
specimens illustrating various salts of aluminium, 
and their manifold applications in dyeing, paper 
making, leather manufacture, fire-proofing, water 
purification, and the specimens of titanium prepara- 
tions, f.g., titanous chloride and sulphate used for 
reducing and stripping, and titanium potassium 
oxalate, used in dyeing leather. Messrs. Spence also 
show r sulphuric acid, carbonate of lime, silica and 
various other industrial materials of which they arc 
large producers. 

How' was it done ? ” This question was asked 
by a visitor on hearing that Messrs. J. and E. Sturgm 
Ltd., manufactured the required grade of precipitated 
chalk, not by mixing a lighter with a heavier grade, 
but bv manufacturing direct to the bulk required 
thus ensuring a uniform product that could be re- 
peated at any time. However it was done, Messrs. 
St urge’s stand exhibits the results, a remarkable 
range of graded samples, whose structure is depicted 
in photomicrographs. Pleasant memories are awak- 
ened by the exhibit of products derived from the 
grape, including the more important tartrates. 
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There are aLso products derived from the lemon — 
citric acid and various salts— in addition to potassium 
carbonate and bicarbonate, and magnesia. All 
these materials are subject to rigorous analytical 
control, and are as free from common impurities, 
such as lead or arsenic, etc., as is possible. So visitors 
can sip their lemonade or clean their teeth without 
the slightest fear of ill-consequences. 

A beautiful display, both in form or colour, is 
ifiven on the stand of J. and J. White, Ltd., the 
oldest and largest manufacturers of chromium com- 
pounds in the world, and a striking feature is the 
contrast between the dullness of the raw materials 
and the brilliance of the finished products. The 
chief products shown are potassium bichromate 
and sodium bichromate, used chiefly in dyeing and 
tanning, and tanners will he interested in the removal 
of the uncertainties due to indefinite strength of 
chrome tanning liquors by the provision of chrome- 
tan, of definite strength, sold both as liquor and 
crystals. Oxide of chromium is shown of great 
purity, for the manufacture of ferrochrome and non- 
rusting cutlery, as w r ell as for paint making. There 
are also chromic acid for use in electric batteries, 
ammonium bichromate, used in fireworks and 
photography, and a number of other chrome com- 
pounds, which, if not of great commercial value, are 
of note for their variety of colour. An interesting 
hy -product is dry, neutral sulphate of ammonia, 
a contrast among so much brilliance. 

The stand of Baird and Tatloek (London), Ltd., 
brings up memories recalling the astounding feats 
of genii in the Arabian Nights. Was something 
u anted hurriedly in the laboratory, Baird and Tatloek 
used to produce it ami even now, despite the scep- 
ticism engendered hy advancing years, one wonders 
liovv' they did it. No matter what sort of apparatus 
was wanted, whether a laboratory bench, a Sohxlet, 
distillation apparatus, a pipette, or a clay triangle, 
t hex had it and all sorts of interesting chemicals as 
well. They earned a debt of gratitude during the war, 
and it is pleasant to he reminded of it at their stand. 

On the right hand side of the stand of W. *J. 
Kraser and Co.. Ltd., Dagenham, is a vertical autoclave 
with mixer, such as is used for producing organic 
chemicals, and by it is a horizontal steam- jacketed 
til'll -pressure dryer fitted with an internal agitator. 
These and the other exhibits can illustrate hut *a 
medl part of Messrs. Fraser's production, which 
includes chemical apparatus of all descriptions, so 
e rourse is had to photographs showing stills, con- 
<li‘iw(Ts, autoclaves, mixers, heaters, coolers, driers, 
I'uis, tanks, conveyors, pumps, and compressors, 
and even weighing and measuring apparatus. There 
C also a large model of a Mills-Packard sulphuric 
a( id plant, and the stand should be visited by those 
w h ( ‘ wish to kuow what a chemical plant manu- 
hu-tmvr in this country is doing. 

Coal and its Products 

Ai the sign of the Benzene Ring used so cleverly 
decorative purposes by the South Metropolitan 
( ' as < u. . t he tyro will learn more about Metro chemical 
l' 1 "duets derived by distilling coal. Metro sulphate 
(> ! wumonia, presented in glistening bulk in terrace - 
gari o a-like surroundings, shows that its reputation 


for dryness and neutrality is deserved and the wooden 
balustrade around it is stained in various shades 
to show the series of browns obtained hy treatment 
wdth Metro creosote. Noticeable are the gas-lighting 
arrangements displayed above samples of solid 
smokeless fuels held in braziers surmounting four 
octagonal cabinets, each of which contains Metro 
products such as dye intermediates, ammonia, coal 
tar of various grades, pitch and heavy inorganic 
acid. Other specialities to be* seen are road tar to 
the specification of the Ministry of Transport, a 
powerful disinfectant fluid, benzol, and pitch. It 
is a long step from Durham coals to Metro dye 
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intermediates, hut there they can be seen, and though 
samples of gas will hardly be shown, its qualities 
are well enough known to the seething populations 
of South London. 

The Gas Light and Coke Co. bears its 111 years 
of existence lightly, and provides a stand showing 
not only its w ell-know n products such as tar, ammonia 
and evganogen compounds, but also some of its later 
developments such as betanaphthol and naphthalene, 
eresol and pale liquid carbolic acid of much higher 
mrity. The company and its products arc too 
amiliar to need any introduction and it will suffice 
to point out that on the stand there is a working 
model to demonstrate the ease with which the 
company’s neutral sulphate of ammonia can be 
applied to the soil, a point the importance of which 
can he fully realised only hy those wdio have had 
to cope with rotted bags and a clogged fertiliser drill 
during a short spell of fine weather at sowing time. 
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The Uses of Tar 

The ] >u blit* is beginning to realise that tar has uses 
other than on roads or sheds. The examples of 
primary and intermediate products obtained by the 
distillation of coal tar exhibited by the Midland 
Tar- Distiller’ 4 in co-operation with the South 
Western Tar-Distilleries and Messrs. Hurt, Boulton 
and Haywood Ltd., should give more valuable 
enlightenment. Samples of products for treating 
roads, for horticulture, disinfecting, tanning and 
for medicinal use are on show, and there arc 
interesting models of the Midland Tar Distillers’ 
plant, for the continuous distillation of coal tar and 
of the Burt, Boulton and Haywood creosoting 
plant. One is glad to see the range of useful and 
ornamental articles manufactured from phenol by 
Svnthite, Ltd., which is the largest manufacturer 
of formaldehyde in this country. The process used 
is, of course, that in which phenol is condensed with 
formaldehyde to produce plastic materials, which 
are coloured, shaped and treated so as to produce 
various articles. 

Messrs. Burt, Boulton and Haywood are also 
exhibiting at another stand, where samples of wood 
preservatives are accompanied by specimens of 
timber creosoted over 70 years ago, showing the 
efficiency' of creosote for preserving wood. All 
types of disinfectants are exhibited, and ail interesting 
new product is colloidal sulphur, which is finding 
increased use in horticulture and veterinary work. 
On the same stand, demonstration is given of the 
Premier Mill, together with finely ground pigments, 
emulsions, and other products prepared by it. 

Jeyes Sanitary Compounds Co., do not desire 
so much to delight the eye as to impress the mind, 
as their stand is designed to show the great stability, 
high germicidal strength and relative non-toxicitv 
of .Jeyes Fluid and Cyllin. The apparatus for 
standardising disinfectants by means of the Kideal- 
Walkcr test is demonstrated at the stand, and in 
addition to several sanitary preparations, an alarming 
series of bacterial cultures from town air and other 
sources of infection attracts attention. 

An illuminated globe representing the world is 
found at each S&rn.'i- of the highly original stand 
of New ton Chambers and Co., Ltd., and lzal Germicide 
appears to be overflowing from the huge bottle 
in the centre, supported on a pylon, and running 
in streams to every corner of the globe. The bottle 
rests on a glass stand showing silhouettes of the 
company’s collieries and chemical and iron works 
and the supporting pillar springs from those key- 
products, coal and iron. Show eases contain an 
array of other products manufactured by the com- 
pany, which dates hack to 1793. 

The Kalbitum Paint Co. show black bituminous 
paint that is claimed to he ail efficient and economical 
preservative for iron and steel work in many kinds 
of plant. The paint is applied cold and dors not 
require skilled labour. An attractive blend of 
colours characterises the stand of the Keystone 
Varnish Co., which exhibits paints, varnishes and 
enamels for a wide variety of purposes. 


Dyestuffs and Intermediates 

A lighthouse, happily surmounted with a block 
of coal and surrounded by resplendent columns, 
summons with its flashing lights the curious to a 
stand that is a fairyland— or is it an Aladdin’s cave '{ 
— of light and colour. The British Dyestuffs Corpora- 
tion, Ltd., secure in the glow of colour from cotton 
and silk, velvet and muslin dyed with its products, 
has largely dispensed on its main stand with the 
usual show of samples in bottles, and the result 
is singularly attractive. Their flashing lighthouse 
dominates the hall, but without its call there is 
interest enough. Imagine a large exhibit which 
demonstrates the various stages of the dyestuffs 
industry from prehistoric days up to those of Perkin 
and the present time ! There are colours out of 
date, colours up to date and colours that have 
apparently just emerged from the factory. The 
public will begin to understand the real significance 
of that trite expression, a feast of colour, and inci- 
dentally will gain a pleasant- if distant — glow r of 
proprietorship in considering the improved fortunes 
of this national company. But what a task was 
that of selecting material for this stand ! To choose 
exhibits from materials that are used in dyeing 
every kind of textile, in making lakes for paint, 
varnish, distemper, ink, in dyeing leather, in curing 
disease, in vulcanising rubber, in colouring photo- 
graphic films is obviously not easy— '-there surely 
must be a B.D.C. colour for every known purpose 
and some new ones. And if you want your bottles, 
there on. another stand are specimens of fine chemicals, 
photographic chemicals, medicinal chemicals and 
many more. And if you want to know' anything, a 
chemist will tell you how r the dyes are made and 
another gentleman will sell you any quantity, 
swiftly, painlessly, and economically. 

The exhibit of the British Alizarine Co. will 
certainly attract much attention, whether from 
the point of view of t ho colour or the quality of t la- 
products shown. Hero can be seen all sorts of 
alizarine colours, reds, oranges, pinks, mauves, 
blues, greens produced on different materials by 
the various methods set out in the company's 
pattern cards. A noticeable feature is the large 
number of shades such as salmons, terra-cottas and 
other mixed shades obtainable in printing on cothm 
with Alizarine Orange. Then there are the Anthra- 
cene Browns, and a fine series of Alizanthrene Vat 
Dyes on cotton yam. There is much attractive 
material on this stand. 

A visit to the Colne Valley in Yorkshire leads t<> 
the acquisition of much knowledge. The wise man 
will in some parts learn how not to be a " furriner 
and how to pronounce Slaithwaite as Slowitt, and 
if he goes to Milnsbridge he will find, in a valley 
w here factories hum amidst stark uprearing rooks, dm 
Colne Vale Dye and Chemical Co., Ltd., who, in t hat 
greyness, produce aniline dyes to clothe the native, 
in Kamchatka or Benin or to ornament the cost <ts 
Sally on Hampstead Heath or someone’s Harriet 
on the (in -at Orme. Their telegraphic addre> i* 
Aniline, Huddersfield, and their stand is endly 
found at Wembley. 
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The interesting exhibit of the Clayton Aniline 
Co., Ltd., illustrates the complete range of products 
manufactured by this firm, samples of about. 250 
colours and 100 intermediates being shown, hi 
addition to samples demonstrating the working up 
of raw materials into dyestuffs and the application 
of dyestuffs in dyeing, painting, printing, leather 
treatment and other trades. 

The policy of Hickson and Partners, Ltd., to 
make only a few colours but to make these on a 
large scale will attract visitors to their stand, 

• ■specially as the tirm claims to be the largest maker 
uf Koseine in this country. This dye is, of course, 
magenta, but as the firm believes in British names 
lor British products, the original name of Roseinc, 
due to Brook, Simpson and Spiller, has been given 
lo it. The stages in which the firm’s products arc 
manufactured are shown in an attractive manner, 
i In' care taken to keep a high standard of purity 
doing very noticeable, and giving an explanation 
,d the excellence of the effects produced by this 
firm's dyes, which are finding important outlets 
,M home as well as abroad. 

A most original and instructive stand is that 
n j L. B. Holliday and Co., Ltd. Realising the 
hrwilderment that must result to visitors confronted 
with a large number of dyes accompanied by samples 
tn show the great variety of their applications, the 
firm has provided a demonstration to prove that 
British-made dyestuffs are equally fast as the 
hot foreign dyestuffs. The samples exhibited show 
tli.it the comparison is in no way to the disadvantage 
of the British product. This exhibit should dispel 
.my lingering notions that British-made dyes are 
of oilier than first-class quality. 

Mention “ Nigrosine ” or “ InduJine ” and one 
thinks at once of Williams Bros, and Co., a firm 
which is the oldest and largest maker of these colours 
in the country, as well as a large producer of aniline 
ilycs for use in the manufacture of leather, polishes, 
inks, stains, varnish, soap, candles and many other 
products. Selections of the firm’s manufactures 
make ait attractive display, and those who are 
dismayed on seeing the appetising custards, egg 
powders and other foods tinted with the firm’s 
colours can easily be reassured, as all the products 
supplied for tinting confectionery have long been 
shown to be harmless. 

A fine show' of colour greets the eye at the stand 
<>f Scottish Dyes, Ltd., a company which specialises 
in aiithraquinone dyes for cotton and silk and acid 
alizarine dyes for woolf Specimens of intermediates 
"in li as anthranilie acid, authraquinone, methyl- 
amme hydrochloride, naphthanthraquinone and 
phlhalic anhydride are to be seen, but pride of place 
if given to the standard dyes manufactured by this 
linn, and the range of textiles dyed with these 
colours worthily uphold the Scottish claim for 
excellence. 

I Acs are also shown by the Ajax Aniline Bye 
Manufacturing Co., Ltd., suitable for a wide range 
materials, including leather, artificial silk, carpet 
. Var, K and the exhibit comprises bottles of dyes 
a!,, ‘ intermediates as well as a slection of dyed 
sun* ? >les. Three glass cases containing various 


chemicals and direct cotton, acid, chromq, union, 
leather, jute and paper colours arc exhibited by 
J. (’. Bottom ley and Emerson, Ltd. 

Fine Chemicals 

The British Drug Houses, Ltd., known familiarly as 
the B.D.H., must have had a difficult task in deciding 
what to exhibit at their stand, as their output and 
range of chemicals and pharmaceutical products is 
said to be larger than that of any other similar 
firm in the world. However, the stand is thoroughly 
representative and visitors can choose between the 
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In the Palace of Industry 
The Distiller’s Stand 

attractions of the section for medicinal chemicals, 
or those for laboratory chemicals, for pharmaceutical 
products, or for pharmaceutical and toilet specialities. 
The medicinal chemicals include complex synthetic 
organic compounds us well as active principles of 
natural origin, but pride of place must be given to 
insulin, which was actually placed on the market 
after only three months' preparation and is now 
being produced in an improved form at the rate of 
200,000 doses a week. It will be remembered what 
good work the B.D.H. have done during and since 
the xvar in providing a British source of laboratory 
chemicals. More than one chemist has given testi- 
mony to the value of their catalogue listing over 
3500 analytical reagents and laboratory chemicals 
of guaranteed purity, there being over 3000 research 
chemicals alone, There are indicators used in 
determining hydrogen-ion concentration and stains 
and dyes for microscope work, and many out-of-the- 
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way chemicals arc stocked because, though they 
may not be often wanted, when they are, they 
are wanted quickly. Then there are exhibits of 
pharmaceutical preparations and of proprietary, 
pharmaceutical and toilet articles, including a 
“ vanishing cream " — but those who want to know 
how this is made must go to the stand and ask for 
the Record of the B.D.H. exhibit. 

Boots’ Bure Drug Co., Ltd. confine their display 
almost solely to fine chemicals, including alkaloids, 
anaesthetics, antipyretics, antiseptics, hypnotics, per- 
fume bases, and research chemicals. A chart and 
samples arc shown illustrating the manufacture from 
coal tar of saccharine, of which the firm is the largest 
British maker, and similar demonstrations arc 
provided for acriflavine, Aspirin, and atropine. Of 
much interest are the special displays of insulin 
made by the lirm and of Stabilarsan, an improvement 
upon the old German salvarsan. Models of the 
works and photographs of plants at Nottingham 
suggest the extent of the firms’ activities, and special 
literature is being distributed, of special interest to 
chemists being the catalogue of research chemicals, 
over a thousand now being available. 

One hardly knows where to start in describing some 
of the stands. Take Burgovnc, Thirl ridges and Co., 
for example. The exhibit is mainly devoted to 
medicinal and pharmaceutical preparations. But 
who can choose between the charms of chloramine T 
and nitriles, or camphor monobromide and cinna- 
mates ; or express a preference for something out 
of the complete range of analytical reagents shown 
as against the series of stains and reagents for bac- 
teriological work ( Where ampoules and pills com- 
pete with amyl esters and floral and fruit ottos, who 
shall award the prize ! And there is chloral hydrate 
(of which the firm is the largest maker in England), 
accompanied by its method of production, plain for all 
to read. But visitors must see the stand themselves. 

At t he two stands of W. J. Rush and Co. , Ltd. , v isitors 
will be able to obtain an insight into an interesting 
industry. Mince the war this firm has specialised on 
the production of fine chemicals used in making 
essences, confectionery, mineral water, perfumery and 
soap, and products are also made for laequerers and 
varnish makers. Such products must be of reliable 
quality, and the list of products made by Messrs. 
Bush indicates that it is beginning to be realised that 
excellence is no more difficult to find at home than 
abroad. At the perfumery stand, at which the 
products of two subsidiaries are shown, attention 
is at once drawn to the series of preparations con- 
taining the famous Mitcham lavender, still the finest 
of its kind, and there are many other handsome 
productions on view as well. 

A charming setting is given to Messrs. Howards and 
Sons exhibit, which is housed in a stand that suggests 
an eight eenth-fvmtury apothecary’s shop, the effect 
being enhanced ny the inclusion of several interesting 
old pharmacy jars amoK&r the chemicals shown. 
In this way a reiflinder iswiven that, although the 
firm dates back to 1797, il ls modern in every way, 
whether in its method# of manufacture or packing, 
or in its increasing range of manufactures. The 
exhibits are t aken from the products as manufactured, 


and are arranged in groups of particular interest 
being the quinine section, which includes specimens 
show ing the increased production of quinine alkaloids 
due to improved methods of cultivation. Bismuth 
salts, iodides, mercurials, citrates, camphor, boric 
acid, Epsom and Glauber’s salts, aspirin and many 
other products are shown, and special attention 
should be drawn to the separate group showing the 
stages of evolution of aspirin tablets from coal and 
that of the new synthetic solvents, such as isopropyl, 
alcohol, cyclohexanol, etc. that are being produced as 
work in the laboratory is transferred to large-scale 
production in the factory. 

Chemical reagents are rightly made the centre of 
the large display of fine chemicals on the stand of 
Hopkin and Williams, Ltd., as the firm was a pioneer 
in the Empire of this branch of the fine chemical 
industry, witness their book on ** Analytical Re- 
agents.’’ A very good display is made of thorium 
salts used in the manufacture of incandescent gas 
mantles and many will see for the first time the series 
of uranium compounds and cerium compounds used 
in the manufacture of pottery and the like, as well as 
of glass, the cerium compounds being also of interest 
to Ihe tanning and dyeing industries. 

Some triumphs of chemistry arc to be »een at the 
stand of May and Baker, Ltd., whose exhibit covers 
products both for medicinal and industrial use, 
ranging from Seidlitz Powder to Xovarsenobilkm, 
an arseno benzol compound used for the treatment of 
syphilis. For the treatment of this disease there is 
also Arseno-argentioum (sodium silver arsenobillon), 
Luatol (sodium potassium bismuthyltartratc), ami 
Rubyl (quinine bismuth iodide). As the linn, is 
the largest British manufacturer of mercurials, there 
is naturally a fine display, including the chloride, 
and oxides for anti -fouling paints. Hypnotics and 
analgesics, anesthetics and alkaloids vie in interest 
with bismuth salts of all kinds, molybdie acid and 
ammonium molybdate for testing steel, lead arsenate 
for controlling insect pests, potassium cyanide in 
various strengths, lithium salts, and guaiacum, 
jalap and scammony resins. An interesting exhibit. 

Thomas Tyrer and Co., Ltd., naturally specialise on 
their stand in a representative selection of the well- 
known “Sterling’’ brand of pure and technical chemi- 
cals. Bismuth salts, bromides, ethers, iodides, mer- 
curials, phosphates and phosphoric acid, preservatives, 
siccatives, antifouling compositions and many more 
besides, are produced for industry, and there an- 
other fine chemicals for analysis, assaying, pharmacy, 
photography, vulcanising and a large number o! 
industries, it is of interest to note, as an indication 
of the firm’s progressive character, that it is prepared 
to consider proposals for the initiation of new manu- 
factures, and yet the list of “ Sterling " brand chemi- 
cals covers 28 closely printed pages ! 

The exhibits of .Duncan; Flockhart and Co. nic 
classified under anaesthetics, organotherapy, »nri 
vaccines and protein therapy, which include many 
fascinating products of modern science. The while 
label chloroform — the original chloroform — ether, 
ethyl chloride represent the anaesthetics ; adrenahn, 
pituitary fluid, thyroid gland represent organothera }*>'» 
and the vaccines, tuberculins and the peptone treat- 
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merit, innocent enough in appearance, mean the 
relief of so much human misery, but one wonders if 
the part played by the chemists who have made their 
production possible is yet generally realised by the 
public. Progress is being made, however. 

Those suffering from “ nerves ” should not fail to 
acquire comfort from the delightful array of sedatives 
exhibited by Whiffen and .Sons, Ltd. Atropine, 
hyoscine and hyoscyamine, bromides of many kinds, 
and caffeine, are there to sooth the troubled breast, 
transparent camphor lies in wait for minor ills, and 
iodides, produced by this firm for over f>0 years, 
offer the alarming possibility of the mass treatment 
of goitre through the local water board. That 
interesting salt, tartrate of nicotine, flaunts beside the 


preparations, some of which were developed during 
the war to replace products previously obtainable 
only from Germany. Many other chemicals are 
exhibited, of course, and the stand w ill well repay 
a visit. 

Everyone will wish to see the large revolving centre- 
piece containing photographs of Port Sunlight at 
the stand of Lever Bros., and if information is wanted, 
experts are there to advise on the use of numerous 
soaps and cleansing agents, whilst interesting informa- 
tion can also bo obtained in booklets to be read at 
home. Sunlight, Lifebuoy, Lux and Vim— the names 
explain themselves, and if Twink is possibly new, 
the wide range of Twink colours for all textiles is 
illustrated by a novel device. On the same stand 



India and Burma 


>alioylate, and common nicotine and iodine, iodoform, 
essential oils, salicin and various quinine salts each 
mid their note, culminating in an ominous bulk 
display of strychnine. As a contrast there is ver- 
milion in shades from pale orange to deep red, a 
product made by one branch of the Arm for over two 
< ontiiries. 

Characteristic stands are those of Burroughs, 
Wellcome and Co., Ltd., who have an attractive 
display of their well-known products, whether of 
dm k Tabloid ” brand of photographic chemicals 
m of medicinal and toilet specialities. Everything 
done by this Arm is marked by precision and thorough- 
ness, qualities which are reflected in their many and 
varied exhibits. 

-Johnson and Sons, Manufacturing Chemists, Ltd., 
exhibit their “ .Scales ” brand of photographic 


Messrs. R. 8. Hudson’s exhibit their well-known soap 
and other products. 

One cannot escape the exhibits of soap, and the 
Erasmie Co.’s stand makes one feel how much one’s 
ablutional and tonsorial habits have fallen short 
of the ideal. Those who visit this and some other 
stands will come away heavily laden, if lighter in 
other ways. At another stand, that of I). and W. 
Gibbs, most of the space is given up to the manu- 
facture (excluding boiling) of toilet soap, using actual 
works machinery run by a full staff. Then another 
stand consists solely of the Ofome cleanser, which 
is designed to combine the properties of soft soap, 
household soap, cleaning powders mul benzine, and 
so to reduce the cost and labour of cleaning. The 
stand of J. «J . Rigby shows many soaps- a soft soap 
for waste spinners, a pure vegetable oil soap for 
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textile works and a variety of household soaps for 
various purposes. On the stand of Joseph Watson 
and Sons are to be seen the well-known Matchless 
Cleanser. Xubolic disinfectant soap, various toilet 
soaps and washing powders, and a display of technical 
oils and feeding cakes produced at the firm's seed- 
crushing mills. 

Amongst other linns that arc exhibiting mention 
must be made of J. and E. Atkinson, Ltd., who slum 
Eau de (Cologne representing a century's experience 
in manufacture, soap, perfumes, and various aids 
to beauty. 

The Section devoted to Pottery and Class provides 
some very fine exhibits of ceramic wares and glass 
products. Amongst the last-named exhibits, Messrs. 
Ounce Brothers and Co., Ltd., are showing a set 
of heat-resisting laboratory glassware and a range of 
samples <>f scientific glasses, such as optical and 
spectacle glass and heal -resist ing ware, in addition 
to all types and descriptions of window-glass. 

bottles for everyone and for every use are to be 
seen it) the exhibit of the United Class Bottle Manu- 
facturers. an interesting feature being the* crystal 
show jars in the space occupied by Webb's Crystal 
Class Co., Lid. Tin* combination of brilliance and 
attractive shape that characterises these* jars reflects 
much credit on the company, whose* works, known 
as the Kdinburgh and Le*ith Flint- Class Works, are 
w<*ll situated for supplies af fuel and raw materials 
and so can supply in quantity both quickly and 
economically. 

In the Rubber Industries Section, most of the well- 
known manufacturers art* represented. On the. 
stand of Hu* North British Rubber Co., Ltd., is a 
selection completeness woulel be almost impossible 

of the company's products. Tyres jostle with 

belting of every soil and snakes of hose lie slirnly 
coiled, and there are samples of many charming 
articles made from vulcanite. Mechanical goods of 
every description are shown, and there an* specimens 
of rubber tiling, matting, mats and “ paraflor " 
floor covering. Near by is housed the Peachey 
Process Co., Ltd., which is exhibiting the numerous 
and growing applications of the process from which 
the company takes its name. 

In another part, the Thermal Syndicate is showing 
an interesting series of Vitreosil products. Vitreosil 
is, of course*, pure silica fused by an electric process, 
and then* seems little limit either to the forms in 
which it can be made or the uses to w hich it can be 
put . ( Jus globes, lighting bowls and many decorative 

articles in Vitreosil are to be found anywhere, and 
there are Vitreosil concentration plants for sulphuric 
acid, and plants for many chemical manufacturers. 
For tin* laboratory there are Vitreosil combustion 
and pyrometer tubes, tubes for gas analysis and 
ordinary tubing, plates, boats, evaporating dishes, 
beakers and many other indispensable articles. It is 
of interest to note that Vitreosil, free from bubbles 
and stria?, can now be obtained for optical work. 

Nobel Industries, Ltd., occupy a bay that is an 
exhibition in itself and the huge model landscape 
that illustrates the usefulness of Nobel products 
and .their influence on every day life will prove a 
groat attraction^ In addition to explosives, there 


are gold and aluminium paint, manufactures of non- 
ferrous metals, leather cloth, gas mantles, and 
various engineering products to show the wide range 
of industry covered by this important company. 

The stand of Need Industrial Collodions, Ltd., 
forms part of the Nobel Exhibit and furnishes an 
illuminating comment on the possibilities of collo- 
dion lacquers and enamels for use by the leather, 
f u miture, metal and engineering trades. The lacquers 
are air -drying, water-white liquids and, like the 
enamels, can be applied by spraying, dipping or 
brushing. Other exhibits are “ Ncooloidine,” a 
pure collodion for microscopy and photography, and 
Necol coloured and frosting lacquer for application 
^ to electric lamps. 

The visitor who neglects the Section devoted to 
Food Products and Beverages will be indeed unwise, 
for there, amidst an array of toothsome biscuits, 
and with sauces to the right of ’em, and condensed 
milk to the left of ’em, is the stand of Baker, Perkins, 
Ltd. Those who are aware that Messrs. Baker, 
Perkins make machinery for the manufacture of 
soap and paint must not draw any hasty conclusions, 
for a visit to the linn's works at Peterborough would 
reveal drying plant, sifters, grinders, mixers, mills of 
all kinds, and many varieties of chemical plant either 
in the making or about to be dispatched. Let the 
doubter, with memories of certain meals, pass on, 
reflecting on the mysteries of Providence. 

. In the Scientific Instruments Section there arc 
exhibits of all kinds of instruments, amongst which 
mention may be made of the balances shown by 
those well-known makers L. Oertling, Ltd., whose 
exhibit includes balances and weights, both chemical, 
assay and bullion, as well as hydrometers, petroleo* 
meters, saccharometers and other indispensable 
instruments. There is also the ingenious Otis King 
calculator. This calculator, shown by Messrs. Carbic. 
Ltd., is made in two models, one which solves any 
question of compound multiplication and division or 
problems involving both, whilst the other will solve 
all mathematical problems that can be solved by an 
ordinary slide rule and is equivalent to a slide-rule 
fid in. long, but is more accurate. The instrument is 
simple in operation and can be carried in the pocket, 
as it is practically indestructible and weighs only 
four ounces. Full particulars are given in leaflets, 
to be obtained at the stand . 

One approaches the different stands with varying 
feelings, but that of Johnson, Matthey and Co., Ltd., 
cannot but induce a deep sentiment of respect. Art* 
they not the lordly people who abound in gold and 
silver and precious metals, while wo possess neither 
aniseed nor cummin. Do not they work up glittering' 
masses of platinum or gold or silver into apparatus 
that will reveal — let us hope accurately — all kinds 
of dark secrets in the laboratory or produce the most 
entrancing perfumes. And is it not this firm that, 
in a modest notice, offers to supply “ Salts and 
Compounds of the Precious and the Rarer Bum* 
Metals,” and invites inquiries. Invites inquiries ■ 
Memory recalls a small boy who wished to be an 
engine driver. He had not heard of Johnson 
Mattheys. It is well to tread lightly: the visit- -r 
is in the Jewellery Section. 
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Palace of Engineering 
Sheer numbers alone make it impossible even to 
mention all the lirms exhibiting in the Palace of 
Engineering. An attempt, far too limited by space 
and time, will be made to draw attention to a few 
of the exhibits, with the pious hope that it will 
l>e possible to do more at a later date. The speciali- 
ties at. the stand of Attwater and Sons can be sum- 
marised as “insulating and packing materials” 
and nearly anything that could be mentioned under 
these heads will be found there. From india-rubber 
valves, sheet, washers and pipe, to belting, from 
mica and vulcanised fibre, to bakelite and ebonite 
products, all these and more are to be seen in fact 


stallation of plant such ns that supplied by this 
Dartford firm. The application of refrigeration is 
by no means confined to the storage of food materials 
and large plants by Messrs. Hall are already in use 
by some large industrial undertakings. To what 
extent their plant can be used can be guagod by a 
visit to their stand. 

Messrs. David Moseley and Sons, Ltd., are exhibit- 
ing with the group organised by the Society of Motor 
Manufacturers and Traders, so that tyres are pie- 
dominant, But there is a skeleton sample show 
of other manufacturers such as hose, all sorts of 
mechanical goods, and vulcanite tubing. Standard 
pumps have long been made by this firm in vulcanite 



<>r in figure at Messrs. Attwater’s stand and many 
arc sure to see them. 

Sir W. H. Bailey and Co., Ltd., make a wonderful 
variety of plant and seem to supply with equal 
facility anything from a small pump to large and 
complicated turret clocks, though they modestly 
describe themselves as pump, valve, testing machinery 
and recording instrument makers. Some of their 
products on the stand include pumps, compressors, 
vacuum pumps for chemical works, valves, guages 
ami recording instruments. 

If any information on refrigerating and ice- 
making plants is required, this can be obtained at 
1 b' stand of Messrs. J. and E. Hall, Ltd., of Dartford. 
f'nnling { H quite a common operation, but it is not 
ah’ ays efficiently conducted, and there are many 
opportunities in the chemical industry for the in- 


and vulcanite pumps of the type made 10 years 
ago are still working successfully. 

Another exhibitor in the Motor and Cycle section 
is Bell’s United Asbestos Co., Ltd., known to readers 
of this Journal as the manufacturers of Poilitc 
and Everite products, such as asbestos cement,, 
sheets, whether flat or corrugated, tiles, coping 
ridging and other constructional materials. In the 
production of these materials the company uses 
solely standard Portland cement of British manu- 
facture supplied by the Cement Marketing Co. 
The stand of this last company is to be found m the 
Building Materials section of the Palace of Industry. 

One cannot claim any professional interest in 
diving tanks, but one is being used for demon- 
strations by Siebe, Gorman and Co., though to 
readers of this Journal they will be known as 
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manufacturers of air compressors with a wide range 
of capacity, of gas analysis apparatus, of smoke 
helmets, and of oxygen breathing apparatus. A 
trusting person will give demonstrations with a 
self-contained breathing apparatus in a poison gas 
chamber every day, and as visitors are sure to want 
to see this and the diving tank, they will also see 
the rest of Messrs. Siebe Gorman's unusual exhibit. 

The “ Gervk ’’ vacuum pump is shown by the 
Pu Isometer Engineering Co., Ltd. The interesting 
point about these pumps is that they are capable of 
evaporating at very low temperatures ; thus, for 
instance, aqueous moisture can be evaporated at a 
temperature as low as (T F., and as evaporation 
at low temperatures is at times of cardinal importance 
in various chemical operations, the exhibit is sure 
to attract a good deal of attention. 

The Sen lot- Sol vav and Piette Coke Oven Co. 
has provided an exhibit which consists of a half-size 
model of a Piette " vertical Hue oven in silica 
construction and a model of a modified type of the 
same oven that may be heated either by producer, 
blast-furnace, or coke-oven gas, to meet varying 
demands for surplus gas. There are also two small 
models of the Standard Semet-Solvay regenerative 
oven with a number of photographs and drawings 
of plants built by the firm and its associates. 

A friendly cynic said that the best way to find 
the Palace of Engineering was to follow the Scotch 
accent. It is true that there are many Scotch 
exhibitors, and as they long have had a reputation 
for sound work, one is not surprised to find, this in 
evidence on the stand of Pott, Cassels and Williamson, 
of Motherwell. One of their specialities is the manu- 
facture of all sorts, types and sizes of centrifugal 
drying machines, and if more information is wanted, 
why not visit the stand ? 

A heavy responsibility weighs on those who 
manufacture containers that have to withstand 
pressure and it is surprising that one so seldom hears 
of accidents due to steel gas bottles and cylinders, 
used to store a large number of industrial gases, 
whether compressed air, oxygen, acetylene, nitrous 
oxide or other gases. Those who control the destinies 
of the stand of Stewarts and Lloyds, Ltd., of Glasgow, 
do not seem in any way nervous and offer one an 
assortment of tubes and fittings for all purposes 
whether under pressure or not, or gas cylinders full 
of dangerous gases with as little concern as they 
provide steel plates and castings or zinc sheets. 
One cannot but admire this certainty. 

Diogenes lived in a tub, so memories of childhood 
suggest , but lie can’t have had one made by Messrs. 
P. D. Mitchell, Ltd., of .Dundee. No doubt this firm 
could provide a suitable barrel for tired and morose 
journalists, for, according to a polite gentleman, 
overflowing with information, they can furnish 
steel containers, kegs, drums and barrels of every 
description with wonderful patent weldings. Alas, 
such are beyond the dreams of journalists. . . . 

but, in any case, think of the English climate ! 

The Glenboig Union Fireclay Co., Ltd., show a 
variety of their fire-clay goods and furnish particulars 
of their different products with advice on how to 
choose products for use under particular conditions. 


This firm has the twin advantages of being of old 
standing and of having at command the best technical 
assistance, reasons why their products have gained 
so many awards at home as well as international 
exhibitions. 

Of course, the Mond Nickel Co., Ltd., has a stand 
in the Palace of Engineering and like this company's 
other stand in the Chemical Section, it is well worth 
a visit, the exhibits being of much interest. 

It is evident that electrical power is being increas- 
ingly used in industry and it is of interest to call 
attention to the stand of Messrs. Allen, West and Co., 
a firm which has specialised on the various types of 
control gear for every kind of electrical control 
required in chemical -works, dye works, and other 
factories. Particulars of starters, switch gear, re- 
sistances, and controllers made by this firm can 
be obtained at their stand. 

The Cambridge and Paul Scientific Instrument Co., 
though exhibiting in the electrical section of the 
Palace of Engineering, has numerous other exhibits 
on other stands in the samo building — the exhibits 
including thermographs, distance thermometers, 
thread recorders, pyrometers— -whilst in the Palace 
of Industry, there is a thread recorder measuring 
furnace temperatures in the scientific exhibit., an 
automatic temperature control outfit on an electric 
furnace shown by Baird and Tatloek, index ther- 
mometers in the working bakery shown by Baker, 
Perkins, Ltd., and there are other exhibits in other 
pavilions. 

* * * 

Thus concludes this hasty and incomplete account 
of many exhibits of interest to readers of this 
Journal. Omissions are many, but if is hoped 
to repair these and other errors by articles that will 
appear in later issues, describing groups of exhibits 
in detail. 


FLUXES AND SLAGS IN METAL MELTING 
AND WORKING 

A general discussion on this subject is to be held 
on Monday, April 28, by the Faraday Society and 
the Institute of Metals with the co-operation of 
the British Non-Ferrous Metals Research Association 
and the Institute of British Foundry men. The 
meeting will be held from 3 to 7 p.m., with an 
interval for tea, at the Institution of Mechanical 
Engineers, Storey’s Gate, S.W. 1. A general intro 
duct ion will be given by Prof. C. H. Desch, and there 
is a programme of some fourteen papers intended 1o 
initiate discussion on the various aspects of tit - 
subject. The papers deal primarily with the uses <-f 
fluxes and slags in the smelting and refining of the 
non-ferrous metals, but there will be one section 
dealing with fluxing problems in are and oxy-acetylenr 
welding. The subject of slag inclusions will also he 
dealt with. A copy of the complete programme m v 
be obtained from the Secretary of the Farad*' y 
Society, 10 Essex Street, London, W.C. 2. 
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THE FERMENTATION OF CACAO 

By A. W. KNAPP, B.Sc. 

( Continued ) 

Changes in the Interior of the Bean 

Under the skin of the bean there is a soft membrane, 
the peris perm. The part of this membrane which is 
on the outside of the cotyledons consists of long 
I jolygonal cells up to 60 g in length . The continuation 
of this membrane between the folds of the cotyledons 
has a more indefinite structure. On fermentation 
this membrane gradually loses its structure and in 
some places disappears entirely. This is in accord 
with observations of the cacao bean of commerce. 
Everyone has noted in the rooms in which roasted 
cacao beans are broken up, that pieces of thin trans- 
parent skin, knpwn as “ beeswing,” float about the 


other substances present are starch, albuminoids, 
tannins, fibre and theobromine. 

The microscopical appearance of a section of the 
fresh Eorastero bean is highly characteristic, the most 
striking feature being that 10-20 per cent, of the cells 
are full of a violet pigment. The ordinary cells 
contain starch and fat, but I was unable to find these 
in the pigment cells ; possibly their presence was 
concealed by the pigment. Where the section has 
been exposed to the air certain of the cells, which do 
not contain violet pigment, become brown. If the 
beans are merely dried, the patches of violet pigment 
are unchanged, save that driving off the water 
causes the colour to be deeper and more blue. The 
curious misty slate colour of a section of an unfer- 
mented bean is Rolely due to the violet dots on a 
white or brownish background. Examination with 
a hand lens wall readily reveal the pigment. 



Transporting cacao-beans from the plantation to the fermentary, San Thome 
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room. This is the perisperm, and on examining fer- 
mented cacao beans one can usually only discover it 
at places where it would be at its thickest. Attached 
to this membrane, on the outside only of the cotyle- 
dons, and not in the folds, is the epidermis of the 
cotyledon, which, in The raw beans, consists of poly- 
gonal cells about 20/4 in diameter. These cells each 
contain about nine little angular granules which are 
about three-quarters the size of the cacao starch, 
and which stain brown with iodine. These may he 
■■dcurono grains. This epidermis appears to be little 
■ dleeted by fermentation. 

As the manufacturer only has use for the inside of 
• bean, and not for the shell, with its small amount 
' ‘ adherent pulp, it is with the changes in the cotyle- 
dons that ho is mainly concerned. 

The cotyledons of the fresh bean as taken from the 
l"»d contain about 33 per cent, of water and 37 per 
' nt. of the hard fat, cacao butter. The principal 


111 the fermentation of Eorastero cacao as practised 
in Trinidad, the interior of the bean shows practically 
no change for the first 48 hours. In a very short time, 
w hen the beans have been fermenting about 60 hours, 
a remarkable change takes place. The isolated pig- 
ment ] latches disappear, and the pigment is evenly 
diffused throughout the bean. The juice of the 
cotyledons, formerly neutral, is now acid to litmus, 
and this acidity changes the violet pigment from blue- 
violet to red -violet. Even the white germ becomes 
tinted red- violet. At the same time the interstices 
in the bean become full of a gummy brown, or 
brownish-purple, liquid. This liquid I found to 
contain a multitude of orange-coloured spheres, much 
smaller than starch grains. They look like cacao 
butter globules, but do not readily dissolve in petrol. 

The temperature at which this rapid and striking 
change takes place is from 44° C. to 47° C. This is 
the temperature at which the cacao seed is killed, 
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and at vvliic Ji , therefore, it becomes possible for the 
v arious substances in the bean to come in contact and 
react. By this time the pulp is acid with acetic acid, 
and as the skin during fermentation becomes per- 
meable it is reasonable to assume that this acid passes 
into the bean, and assists in the chemical changes. 1 
have never seen micro-organisms inside the bean. 
There remains to consider if enzymes assist in the 
reactions. 


Tjik Rkioskm k of Enzymes 
The following enzymes were found by Brill 7 in 
cacao beans and pulp :• 


( Vi sense 

Enzymks 

I’tllp 

j 

in Cacao Beans 

Beans 

(fresh) 

Beans 

(fermented) 

Oxidase 

1 -t- 


i- 

Km flimiHo 

• • ' t i- ! 


t i- 

Proton, so 




In vortase 

; -|- 



I >ia.MtuNn 



4 4 1 

Besides 

the above 

, Brill H also found 

an emulsii 


like enzyme in the fresh bean (thus corroborating 
.]. Sack.) 9 He si towed that lipase, albuminase, 
inulase, malla.se and reductase were always absent. 
It is curious that be does not mention peroxidase. 
In testing the dried beans at Bourn ville we have not 
found oxydase* ; possibly it is destroyed by the 
temperature of drying or by the absence of water. 
We find, however, that dried, unfennented beans 
from Trinidad and Accra contain peroxidase, unless 
they have been steamed. It would appear lhat I he 
protease and invert ase in the bean come from the 
pulp. Diastase is developed in the bean during 
fermentation, and probably aids the production of 
the dextrin-like liquid in the bean. It should be 
noted that in correct fermentation of cacao there is 
not the slightest sign of germination, and that there- 
fore any observed changes are not due to germination 
but to the action of 1 he enzymes which is made 
possible by the killing of the seed by beat, possibly 
assisted by acetic acid. It 1ms sometimes been 
suggested that tin* objects of fermentation are to 
kill the bean and ensure a stable* product. But the 
bean is killed by merely drying in the tropical sun- 
shine, and. contrary to the opinions of many planters 
and brokers, the unfennented bean, if dry, is per- 
fectly stable, shows not the slightest inclination 
either to germinate or ferment, and will remain quite 
unchanged for years. 

Oxidation of thk Tannins 

A very impor tant change which occurs on fermenta- 
tion and drying is the change of Criollo beans from 
white to brown, and of Forastero beans from purple 
to brown or purplish- brown. It is generally agreed 
that both contain substances generally called 
“ tannins, 1 ’ which, in the presence of an oxidase, go 
brown. The ("Violin beans contain a colourless 
tannin, and, in my opinion, the Forastero beans 
contain the same colourless tannin and also the 
purple pigment, which is a tannin or compound of 
tannin. With the juice of the fresh undried Forastero 
bean, whether unfennented or fermented, one obtains 
a deep blue with ferric sulphate. If oxidation is 


first allowed to occur, the colour obtained is olive 
green . 

Criollo beans only require two days to ferment. 
In 24 hours they are several degrees hotter than the 
Forastero under the same conditions, but as they are 
frequently Only fermented 30 hours, one must conclude 
that a temperature of 35° 0. kills the Criollo bean 
and liberates the oxidase. Fickendey definitely 
states, on the contrary, that the devitalising 
temperature is 5° C. to 10° 0. higher than for Foras- 
tero. The skin is thinner and therefore probably 
more easily penetrated by the acid juice of the pulp. 

The development of the brown colour is easily 
seen by cutting through a fresh bean and exposing 
the cut surface to the air. The change in colour, 
however, does not readily occur throughout the 
bean unless it lias been killed, whether by high 
temperatures, as in fermentation, or by freezing (as 
shown by Fickendey). Further, oxidation by the 
air cannot occur in a bean containing only 5 per cent, 
of moisture, although Schulte im Hofe 4 has shown 
that it occurs in beans containing 15 per cent. 

The cacao tannins are soluble in water, but the 
brown oxidation products are insoluble. It lias been 
suggested that it is the oxidation product of the 
tannin which gives the characteristic aroma of 
cocoa and chocolate, but both Sack 9 and Caspari 
have show n that these coloured bodies are tasteless 
and without aroma. The action of heat on the 
oxidised tannins is responsible for the fine chocolate 
colour of roasted cacao beans, and as the tannins 
(particularly the purple variety) are unpleasantly 
astringent in flavour, the greater the oxidation the 
more the astringent; v is removed, it w ould probably 
he unwise to carry this oxidation process to comple- 
tion, because the product w'ould then be fiat and 
insipid. The ordinary fermentation and drying 
appear to allow of suflieient oxidation to give \\ 
satisfactory product. The greater the amount of 
purple tannin the bean contains, the more astringent 
is the finished product. 

Fickendey has shown that carbon dioxide is pro- 
duced when cacao beans are oxidised. This brings 
the action in line with the discovery of Bertrand, 13 
that the oxidation of tannin and pyrogallol in presence 
of an oxidase is always attended by liberation of 
carbon dioxide, it is interesting to compare two 
of Bertrand’s results with that of Fickendey : — 


Oxygen Carbon dioxide 
absorbed disengaged 


Bertram! ( 1 ) 

. . 23-3 

(2) 

. . 29-8 

Fickendey . . 

90 


13-7 

16-4 

4-3 


Tt is a recognised (‘fleet of the fermentation of 
cacao, that tin* beans become plumper after 5 day 
fermentation. In my experience such beans an 
full of liquid and there is no evidence of the presence 
of any gas. But if oxygen can pass in, then carbon 
dioxide can readily pass out. Not all botani 
varieties “ plump up ” at the same time. Thus, in 
one experiment in w hich Trinidad Criollo and Trinid" I 
Calabacillo were fermented under identical temper;' 
ture conditions, in five days the Criollo beans /were a 
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much darker brown externally and were as round as 
eggs, while the Calabacillo were fairly flat. 

The question of the distribution of the theobromine 
during fermentation is dealt with in a paper by 
R. V. Wadsworth and the author. 10 

Dryino the Beans 

The development of the brown colour continues 
during the drying. If the beans are heaped on the 
drying platfonns some exothermic action takes 
place. Thus, after seven days fermentation in a box 
and one day’s exposure to the sun on a tray, some 
beans were heaped 18 in. high and covered with 
banana leaves. On the following morning their 
temperature was 42° 0. It is hard to believe that 
this was due to the continued fermentation of the 
exhausted pulp, and suggests that the heat- was 
produced by oxidation inside the bean. It is possible 
that this is a factor in the high temperatures main- 
la ined in cacao fermentation. 


the drying of these to brittle solids accounts for the 
fact that while the unfermented beans when dried 
have a cheesy consistency, the fermented beans are 
crisp. The skin of the fermented bean has been 
expanded, and the cotyledons partially separated by 
the fermentation, so that on drying the shell remains 
more or less free and the bean appears open-grained. 
Although the shell has become permeable to liquids, 
fermentation actually renders it, on drying, tougher 
and harder, and less likely to be attacked by insects. 
The removal of the sugars from the pulp and the 
saturation of the shell with pectin may account for 
this. 

Other Methods than Fermentation 
Fickendey 12 has suggested that the bean should 
be killed by freezing, and the pulp removed by 
washing. In Perrot’s 11 opinion fermentation is 
detrimental, and the beans should he steamed and 
the pulp removed by dilute alkali. 1 have tried 



Small boxes for fermentation of cacao, Trinidad. Note ventilation at top 
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Fickendey has shown that the oxidase in cacao is 
•lest roved at 75° 0. It will be evident, therefore, 
that it is advisable not to exceed this temperature in 
the early stages of drying, as may happen when using 
in ti lie ml means. Moulds seldom appear in the 
fermenting boxes, unless the temperature falls below 
■M 0., although it is difficult to understand why they 
<1<> not thrive there. < When the beans are put on to 
t Im* (hying platforms mould growth is always liable 
to occur, and the risk of the cacao becoming mouldy 
is one of the planter’s chief troubles. The help of 
t lie bio-chemist is needed here. Hudson 5 recoin - 
mends that the drying platforms should be covered 
with sheet copper. This might prevent mould growth, 
bwi there would be some risk of the acetic acid in the 
h ms taking up the copper. 

Resides the brown colour, a crisp “ break ” and 
ll"' presence of air spaces are recognised characters 
"f fermented cacao. There is an appreciable increase 
1!l the percentage of mucilage, gum and pectin found 
111 the bean after fei mentation, and it may be that 


both these methods on ’Trinidad cacao, but, apait 
from the fact that they are more costly than fer- 
mentation, they do not produce so good a product. 
Tn particular, the characteristic chocolate aroma is 
lacking in the roasted bean. This raises the question 
as to whether the pulp is necessary to obtain all 
the beneficial changes. Bclow r are notes on some 
experiments 1 made to determine this : — 

Experiments on Skinned Beans 
1. In Dry Air. — Several pods, unripe, ripe and 
over -ripe of the Forastero Amelonado type were 
taken. The beans, deprived of pulp and skin, were 
maintained at 45° C.~ 50° C. in a closed space, air 
being admitted from time to time. After one day the 
beans became brownish outside, and developed a 
faint acid and malt like odour. After two days beans 
became brown in parts throughout, pigment cells 
broken down in places, and colour distributed. Acid 
and malt-like odour. After three days the radicle 
(or germ) became brown. -After three days’ drying 
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the cotyledons were brown, but only changed in 
pa rts. 

On roasting the beans were only slightly letter 
than unfermented cacao in colour, odour and taste. 
As these beans tended to dry up during the ex]M*ri- 
inent, and moisture is evidently necessary for fer- 
mentation, the following test was tried : — 

2. In Moist Air . — Similar beans to those above 
were carefully skinned and maintained at 45 —50 ft 
in a vessel partially closed with a plug of moistened 
cotton wool. After two days the beans were darker 
and browner ; the odour was malt-like, and the 
greater portion of the beam was brown, and most 
of the pigment evenly distributed The appearance 
was that of partially fermented beans, but the odour 
was dilTerent. 

5. Surrounded htj Wet Cotton Wool. Beans as 
above after one day, 40° 45 ( .. and one day, 43 
- 47" began to germinate. (Deans with pulp re- 

moved, but skin left on, acted in the same manner.) 

4. Surrounded />// Cotton Wool Moistened with 2 
per cent. Acetic Arid . — In one day at 40 - 45 C. the 
beans became very much paler in colour, the whole 
of the pigment being evenly distributed : the appear- 
ance was very like that of ordinary beans after 
correct fermentation for three days. (Beans with 
the pulp removed, but with skin left on, acted in 
the same manner.) These beans on roasting, though 
excellent in colour, had not the full cocoa aroma and 
flavour. 

The above e\|x*riments show' that the colour 
changes usually associated with fermentation can 
he obtained without the help of the pulp. The 
product, however, has not the full cocoa aroma. 
It is evident that the cotyledons themselves contain 
the oxidase necessary to bring about the colour 
change from purple to brown. The development 
of the malt-like odour suggests the presence of diastase. 
The experiment with acetic acid indicates that the 
acidity of the pulp plays an important part — it helps 
to kill the bean, rapidly penetrates the skin of the 
bean, and aids in the distribution of the colour 
throughout the cotyledons. The acid changes the 
colour from blue-puiple to red-purple. 

Thk Odour 

it should he lirst mentioned that the character- 
istic odour of chocolate is not present in the raw' 
bean, but is only' produced on roasting. It is absent 
in the roasted unfermented bean. So far, in experi- 
ments made in imitation of fermentation, 1 have 
never observed a ease where the true chocolate 
aroma was produced. For example, the experiment 
mentioned above indicates that treatment with acetic 
acid does not produce the correct bodies. It may he 
that enzymes existing in the seed produce the desired 
change. 

The only information we have as to the composition 
of the essential oil of cacao is supplied by Bainbridge 
and Davies 6 . By steam distillation of the roasted 
Arriba cacao of Ecuador they obtained 0*001 per 
cent, of an oil, about half of which was d-linalool, 
anti the remainder mainly amyl propionate, amyl 
acetate, amyl butyrate, and linalyl acetate. It 
would be a most useful research to repeat their 


valuable work on, say, Accra cacao or Trinidad cacoa, 
because Arriba cacao is different from all other 
cocaas in its aroma, which is strong and reminiscent 
of oil of coriander, and because it always con- 
sists of a mixture of fermented and unfermented 
cacao, usually' containing 30 — 40 per cent, of the 
latter. 

Assuming that the essential oil they obtained 
gives to ordinary roast txl cacao its characteristic 
odour, one can account for the esters by possible 
reactions in the pulp, but so far no one has suggested 
the nature of the substance in the bean which is 
produced during the fermentation, and which on 
heating to 130° 0. gives d-linalool. 
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BORIC OXIDE AS A CONSTITUENT OF GLASS 

The durability' of glass is important whether the 
glass be used in the home, in the laboratory', or in 
industry, and perhaps one of the chief factors which 
contribute towards durability is the content of 
boric oxide. Indeed, the use of boric oxide in the 
production of glasses of low' expansibility and high 
durability is one of the most notable recent advances 
in glass technology', it is thus of considerable interest 
to record the appearance of a brochure in which the 
influence of boric oxide as a constituent of glass 
is discussed and the properties of boric oxide 
glasses indicated. The brochure (pp. 47) contains 
a short introduction, followed by a full description 
of a series of physical and chemical tests on laboratory 
w'are, ending with a summary of the results showing 
the resistance to various agents-— physical and 
chemical — imparted by r varying contents of boric 
oxide. In conclusion, notes are given showing the 
use of boric oxide in improving the durability nf 
table glassware and in the production of glass for 
electric insulators and there is a bibliography' of 
recent papers on borate glasses. In an introduction 
Brof. W. E . S. Turner vouches for the impartiality 
of the discussion, which is presented in such a way 
as to be intelligible to both glassworker and chemist , 
and points out that the properties of borate glasso 
deserve to be more widely known to glass manu- 
facturers. One cannot but compliment Messrs 
Borax Consolidated, Ltd., on their enterprise in 
publishing such a useful summary’ of an important 
subject and on their w illingness to supply copies te 
those interested. 
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SOCIETY OF CHEMICAL INDUSTRY 
ANNUAL GENERAL MEETING, 1924 
PATRON: H.M. THE KING 

lu accordance with the provisions of by-law 68 
notice is hereby given that the Annual General 
Meeting of the Society of Chemical Industry will 
be held in the Arts Theatre, The University, Liver- 
pool. on Wednesday, July 9, 1924, at 11 a.m. 

A preliminary programme appears on this page. 

In accordance with tho provisions of by-law 23 
intimation is hereby given that the following mem- 
bers of Council retire from their respective offices 
at the forthcoming Annual General Meeting : Dr. 
E. F. Armstrong, F.R.S., President ; Mr. Julian L. 
Baker, Mr. C. S. Garland, Sir Max Muspratt, Bart., 
and Sir Wm. J. Pope, K.B.E., Vice-Presidents ; Mr. 
.John Allan, Prof. J. W. Hinchley, Dr. J. H. Paterson, 
and Mr. W. J. U. Woolcock, C.B.E., Ordinary 
Members. 

Mr. W. J. U. Woolcock, C.B.E., has been nominated 
for election to the office of President under by-law 19 ; 
Dr. E. E. Armstrong, F.R.S., Prof. J. W. Hinchley, 
Prof. J. 0. Philip, F.R.S., and Sir Richard Threlfall, 
K.B.E., F.R.S., have been nominated Vice-Presidents 
under by-law 20. 

Mr. E. V. Evans has been re-elected Hon. Treasurer, 
and Sir Wm. <1. Pope, K.B.E., has been re-elected 
Hon. Foreign Secretary. 

Members are requested to nominate, on or before 
May 9 next, fit and proper persons to fill the four 
vacancies among the Ordinary Members of Council. 
Forms for this purpose can bo obtained from the 
General Secretary of the Society. 

By-law 22. — An Ordinary Member of Council shall 
he nominated by five or more members upon Form B 
in the Schedule, a copy of which form shall be fur- 
nished by the General Secretary upon the written 
nr verbal request of any member, but a member shall 
not he eligible to sign more than one such nomination 
form, and the member nominated shall sign the 
declaration set forth on the form. 

A nomination shall be declared invalid by the 
Council if : — 

(a) The member thereon nominated is disqualified 
for election, or ineligible to be elected, as provided 
by the by-laws. 

(b) The nomination is not made on the authorised 
printed form, or substantially not in the manner 
directed thereon. 

(c) The nomination form is signed by less than five 
members not disqualified or not ineligible to nominate 
as provided by the by-laws. 

(d) The nomination form is not received before 
r,r upon the day appointed therefor. 

('■) The member nominated has not signed the 
declaration printed upon tho form. 

A member whose nomination aforesaid is declared 
ty he invalid shall receive notice thereof from the 
General Secretary, and shall not be submitted for 
ekrtiou. 

J. P. Longstaff, 

General Secretary 


The following is a Preliminary Programme of the 
meetings to be held in Liverpool on July 9-12 in- 
clusive. 

Wednesday, July 9. — Morning : Council Meet- 
ing. Annual General Meeting in tho Arts Theatre, 
the University. Presidential Address by E. Frank- 
land Armstrong, I). Sc., F.R.S. ; Afternoon : Business 
Session in the University. Visit to White Star 
Liner “ Cedric,” and tea on board by invitation of 
the White Star Lino. Evening : Reception and 
Dance at the Town Hall by invitation of the Right 
Hon' The Lord Mayor of Liverpool {Arnold Rushtou, 
Esq.). 

Thursday, July JO. — Morning : Messel Memorial 
Lecture by the Right Hon. Viscount Loverhulxne, 
in the Arts Theatre, the University, and presentation 
to the Lecturer of tho Society’s Messel Medal for 
1924. Visit to the works of Messrs. Joseph Crosfield 
& Sons, Ltd., Warrington. Luncheon by invitation 
of the Directors. Afternoon : Inspection of the 
Works. Evening : Annual Dinner of the Society 
at the Midland Adelphi Hotel, 

Friday, July 11. Morning : Business Session 
in the University. Luncheon at the Midland 
Adelphi Hotel, by invitation of the Chairman and 
Directors of the United Alkali (Jo., Ltd. Visit to a 
Works of the United Alkali Co., Ltd. Evening : 
Dinner at Lady Lever Art Gallery by invitation of 
tho Chairman and Directors of Messrs. Lever 
Brothers, Ltd. 

Saturday, July 12. — -Visit to Lake Vyrnwy. 
Inspection of Liverpool Corporation Water Works. 

A detailed programme will be sent later to every 
member of the Society. 

Members are asked meantime to note that tho 
railway companies in Great Britain (except the 
Metropolitan and London Electric Railway Com- 
panies) have agreed to issue tickets at the ordinary 
single fare and one-third for tho double journey to 
passengers travelling to attend the meeting. The 
tickets will be available from July 8 to 14. 


OTTAWA SECTION 

A meeting was held in the University Club on 
March 13, and after minutes of the last meeting had 
been read and approved, notes on current literature 
were given by Air. Connor, who referred to and 
showed a. sample of a new drier — magnesium per- 
chlorate tri-hydrate- - which he said was very satis- 
factory. Dr. Shut! referred to the 11th edition of 
“ Bloxam’s Chemistry,” and Dr. Maeintyre referred 
to a book on “ Clouds and Smokes,” by Dr. Gibbs, 
and described the preparation of synthol by Fischer 
and Tropsch, which was recently referred to in the 
Ottawa Press. Mr. Ehvorthy called attention to the 
fact that a commercial plant had been erected in 
Germany for tho synthetic manufacture of methyl 
alcohol. 

Air. Harnbly called attention to a recent action of 
tho Commissioner of Patents, which meant that 
applications for chemical and metallurgical patents 
would not be examined by a trained chemist. A 
committee, consisting of Air. Lathe, Convenor, Mr. 



CHEMISTRY AND INDUSTRY 


April 23, 3924 


m 


Stewart and Mr. Hambly, were appointed to deal 
with the matter. 

Mr. M. F. Connor then read a paper on the Investi- 
gation of Standard Methods of Analysis, in opening 
his address Mr. Connor stated that chemists owed a 
very great debt of gratitude to Dr. Hillebrand for the 
very valuable work ho had done on Kook Analysis. 
A very interesting discussion followed the address, 
Mr. Stewart, Dr. Macintyre, Dr. Shutt, Mr. Hambly, 
Mr. Dick and Mr. Robinson taking part therein. 

The meeting adjourned at 10.30, and light refresh- 
ments were served. 

MANCHESTER SECTION 

Hi the account of the annual meeting on April 4 
published in the issue of April 11, p. 400, it was 
stated that “ The whole of the committee and 
officers of the Section were re-elected, there being 
no occasion for a ballot.” This sentence should 
have read as follows : “ As only one nominee for 
membership of committee was received, the com- 
mittee, acting according to rule 10 of the Section 
rules, made additional nominations to fill the 
vacancies and a ballot was therefore unnecessary. 
The new ordinary members of committee were 
Messrs. R. H. Clayton, F. S. Choale, 3. R. ITannay, 
D. M. Raul, I\ Shenton, F. N. T(*rle.ski, and Dr. 
Scbedler.” 

THE SOCIETY OF DYERS AND 

COLOURISTS v 

The annual meeting of the Manchester Sec-lion 
of the Society of Dyers and Colourists was held 
on April 11, Air. William Marshall in the chair. The 
lion, secretary (Mr. L. Thompson) presented his 
report for the session, stating that the membership 
of the section is now 407 as compared with 420 last 
year, being 2S2 members, 59 associates and 00 junior 
members for the present year, the comparative 
numbers for the previous year being 293 members 
and 135 junior members. There were live vacancies 
on the committee with six nominations, a ballot 
therefore being necessary. Messrs. Price and Burr 
were appointed scrutineers of the ballot papers, and, 
when they were collected, it was found there was 
a tie between two of the nominees. A second ballot 
was then taken, and the following gentlemen wen* 
declared elected to till the vacancies. Messrs. 
Alfred Edge*, 8. IT. Higgins, William Marshall, 
W. II. Pennington and L. Thompson. This con- 
cluded the business of the annual meeting. 

The ordinary monthly meeting, being the last 
of the session, was then held. A paper entitled 
‘ The Ideutilieution of Insoluble Azo Colours on 
the Fibre, and of Azo Pigments in Substance,'* by 
Dr. F. M. Rowe and Miss C. Levin, M.Sc.Tech., 
was read by Dr. Rowe. 

Dr. Rowe first reviewed the available methods 
for identifying azo compounds by reduction with 
acid stannous chloride, hydrosulphite in neutral or 
alkaline solution, etc., or by oxidation with fuming 
nitric acid, etc. Many azo pigment colours wrre 
derived from diazotised amino-compounds containing 
nitro groups, and in such eases treatment with 


fuming nitric acid afforded the most convenient 
means for the identification of this portion of the 
molecule, particularly when only a small quantity 
of the product was available. This led to the 
formation of a diazonium nitrate, but it was not 
clear from the literature whether this reaction was 
ever accompanied by the introduction of nitro 
groups into this residue, and if so in what cases. 
A series of azo derivatives of /Lnaphthol, therefore, 
was submitted to this reaction. When the diazotised 
amine used in the preparation of the azo compound 
did not contain a nitro group, a nitro derivative 
of the diazonium nitrate was always obtained. This 
nitro group usually entered the //-position with 
respect to the diazonium group when free, or entered 
the o- position when the //-position was already 
■occupied. When a nitro group was present in the 
m- or //-position, the unaltered diazonium nitrate 
was obtained, but when only a nitro group was 
present in the o-position, a second nitro group was 
introduced in the ///.-position with respect to the 
first. Consequently, it was necessary to take these 
results into consideration when using this method 
for the examination of an aryl-azo-p-naphthol. 

The diazonium compounds were identified by 
coupling one-half with beta-naphthol and one-half 
with /3-hydroxynaplithoic acid anilide, crystallising 
the products and determining their melting points. 
Owing to the case with which such compounds are 
prepared in a pure condition and the wide variation 
in melting points, this method was recommended 
for the identification of primary aromatic amines 
when only a small quantity is available. For this 
purpose, a table of melting points has been compiled 
comprising about 150 azo compounds derived from 
a variety of diazotised amines coupled w ith /9- naphthol 
and various arylides of 0-hydroxynaphthoic acid. 

In view of the growing importance of insoluble 
azo colours on cotton, the extension of the number of 
bases and the variety of so-called naphthols now on the 
market, a method has also been devised for the 
absolute identification of such compounds on the 
fibre by means of this table of melting points. A 
pattern of the coloured ealico about 2 in. square 
is washed with dilute ammonia and soap, dried and 
dissolved in diluted sulphuric acid (80 c.c acid and 
20 c.c. water) at 10 (\ The clear solution is poured 
on to ice, the precipitated colouring matter filtered, 
crystallised, and its melting point determined. 

Finally the means used for the determination of 
the constitution of Griesheim-Elektron’s Naphthol 
AS- BO, naphthol AS-BS, naphthol AS-G, naphthol 
AS-RL, naphthol AS-SW, hist black LB base, fast 
red RL base, fast yellow G base and eight members 
of the series of rapid fast printing colours, were 
described. 


Dr. R. E. Stradling, M.(\, M.Sc., Ph.D., Assoc. 
MJnst.C.E., Head of the Department of Civil 
Engineering, Architecture and Building in the 
Technical College, Bradford, has been appointed 
Director of Research of the Building Materials and 
( Ymstruction Research Board under the Department 
of Scientific and Industrial Research. 
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CORRESPONDENCE 

ATOMIC STRUCTURE 

Sir, — In my article on “ Atomic Structure ” in 
the issue of March 28, I stated that Bohr, to explain 
certain spectral anomalies, had resorted to “ dividing 
elliptical orbits into two types a and b, such that 
electron transitions only occur from a to b or b to a, 
but never from a to a nor from b to b.” This too 
brief statement fails to indicate the distinction 
between X-ray and optical spectra, a to a and 
b to b transitions not being excluded for optical 
spectra. It must be remarked that this subdividing 
device is as incompetent to account for the sodium 
yellow line doublet as Bohr’s original theory, for, if 
both the “ principal” series (3 2 ) lines and the “sharp” 
series (3J lines are doublets, as demanded by the 
nh device, the transition ought to give rise 

to a quartet , not a doublet for the yellow line. It 
is possible, however, that the frequency separation 
of the observed doublet is a moasure of the energy 
difference between the two types of 3 2 orbits, and 
(lie finite frequency width of each component of 
the doublet is a measure of the energy difference 
of the two 3j orbits, each component of the doublet 
being made up of two overlapping lines of the real 
Lpinrtet. 

Bohr has so far not succeeded in attaching any 
physical significance to the orbits to which the ab 
distinction applies, though he has recently intro- 
duced a third quantum number to differentiate 
between the types, but this number appears to 
express no more than the ab notation. 1 hope at 
sm early date to be able to indicate the physical 
difference between the forms of the a and b types 
nr orbit having t he same azimuthal quantum number, 
and to assign to them a third quantum number 
not. identical with Bohr’s third quantum number, 
and to show that the slight difference in energy of 
1 he two types is due to the difference in the third 
nr subsidiary azimuthal quantum number. The 
form of these orbits was suggested by a point arising 
m my last article, in which it was inferred that tho 
three 3 2 electrons in a chromic co-ordination com- 
pound could be assigned a symmetry little if at all 
inferior to that of four 3 2 electrons in a corresponding 
< Emmons compounds, if the orbits diverged only 
diiddly from circular orbits. Consideration of The 
possible types of orbit having axial symmetry led 
to the conclusion that orbits having only axial 
symmetry were as probable as elliptical orbits 
hiving biaxial symm^ry, and that elliptical orbits 
v' Morally could not be orbits in a plane but orbits 
on an ellipsoid of revolution, relativistic precession, 
li io to transverse mass, being still due to a velocity 
‘ oiuponent at right angles, but also at right angles 
io the instantaneous orbital plane, the electron 
i his describing an orbit on a surface of revolution 
; >h>ut a fixed major axis. This fixation of the 
,h,, j°r axis in an atom and the necessity for orbital 
p'"‘(*ssion in a small radial domain of the atom 
" moves what has been hitherto probably the chief 
° u taclo in the way of shared electrons in chemical 
t! (, d bonds being conceived as moving in orbits 
( umion to both atoms, such orbits being impossible 


with electrons having Sommerfeld-Bohr orbital 
precession in the orbital plane. The essential 
difference from the latter theory Is that the perihelion 
of an orbit is fixed in space, and that the “ inner 
loops ” of the orbits are described spirally between 
perihelion and the region near the circular plane 
containing the rotating latus rectum of the orbit. 
This spatial form of orbit obviously allows for the 
facts of chemical double and treble bonds, and 
indicates a reason for their progressive instability, 
due to the mutual repulsions of two or more electrons 
moving in similar orbits oriented at various angles 
of the common surface of the “ oval ” of revolution, 
— I am, Sir, eto., J. I). Main Smith 

Chemistry Department, 

Birmingham University 
April 19, 1924 

AN INTERNATIONAL LANGUAGE FOR SCIENCE 
ABSTRACTS 

Sir, — The article by Prof. J. S. Patterson in 
Chemistry and Industry for April 11 again calls 
attention to a most promising avenue of escape 
from the language; difficulty, an avenue which has 
been surveyed by various writers from different 
points of view. In particular, the writer, with 
H. C. Prideaux, in 1918 made a detailed examination 
of the pros and cons, and offered many suggestions 
as to the way in which Latin could be made to 
subserve the needs of chemistry. A few extracts 
may not he out of place, since the article in question 
(Science. Progress, J 91 8-191 9, 13, 447) would probably 
have gained a wider publicity had Chemistry and 
Industry in its present form been available as a 
medium of publication. In the first place, the 
question of choosing an international language for 
chemistry cannot be dissociated from the wider 
one of an international language for science. In 
the next place it is evident that the official adoption 
of Latin as an international language for science 
abstracts and other communications might well 
precede its adoption as a “ lingua franca ” for 
scientists and the intelligentsia generally — a position 
which Latin only lost a few centuries ago, but 
which it does not seem likely to regain. The former 
use, however, seems to lie within the sphere of 
practical politics. Other etfcctivc rivals are English 
or one of the synthetic languages. The controversy 
between Esperanto and Ido seems to rule out the 
adoption of either. These are colourless languages, 
whereas Latin is rich in associations to educated 
Europeans and Americans. “ The suitability of 
Latin as a medium for expressing the ideas of most 
sciences in their early stages may be abundantly 
illustrated, e.g., from the works of Copernicus, 
Newton, Leibnitz, the tAVo Bacons, Linnaeus, Harvey, 
Gilbert and Napier. As was remarked by Prof. 
E. Granger in the Times Literary Supplement (1918) 

* Science in the pages of Descartes and Newton 
moved easily in a Latin dress, the materials of 
which Avere derived from a still spoken but un- 
Cicoronian tongue.’ ” A simplified Latin, more akin 
to that of the Vulgate than to that of Cicero is 
required. For chemists there is a precedent still 
lingering in the Latin of the pharmacopoeia. 
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LVrtain reforms of nomenclature, needed for 
consistency or elegance, would be undertaken. 
Thus a revision of the terminations of the elements 
was suggested. The uniform adoption of “ -um ” 
for metals, and a rationing of this termination as 
applied to other substances in pharmacology ; the 
use of a ” for all oxides of metals. The use of 

on " for non-metals including “ iielion ” would 
probably not be made quite uniform, but another 
class including phosphorus, oxygen, etc., would be 
recognised. 

Finally, t wo parallel passages were almost literally 
translated into simple Latin in order to show how 
easily such could be readily understood by anyone 
who had retained traces of an ordinary school 
education. 

The use of Latin would be taken as a compliment 
by Italy and be acceptable to all Romance countries, 
including the great South American Republics. 

A standardised Latin could hardly fail to improve 
on any modern language in consistency, cleanness, 
and precision. It would provide an incentive for 
the settlement of the confusion that prevails at 
present in the use of the prefixes mono-, uni-, etc., 
interchangeably ; and generally for the expunging 
of the solecisms which abound in scientific literature, 
and which somewhat detract from the complete 
literary culture which should, and could, be charac- 
teristic of the utterances of a precise science. 

Finally, it might lead to the definition and differen- 
tiation of words like “ potential ” in the interests 
of the several sciences which employ them, and to 
the free coinage of new words which are badly 
wanted on sound lines. The founders of our science 
being for the most part “ free of their Latin ” wore 
able to coin words which were in the spirit of the 
language. We have almost lost this power, and 
hence are suffering from a severe “ currency defla- 
tion. *’ — I am, Sir, etc., E. R. R. Pkioeaux 

University College, 

Nottingham 

April lb, ft >24 

QUALIFIED AND UNQUALIFIED CHEMISTS 

Sir,— The criticisms levelled at the Institute of 
Chemistry by your correspondent “ Iron ” would 
appear to be unreasonable. The Institute was 
founded as long ago as 1S77, receiving its charter 
in issr>, and anyone entering the profession of 
chemistry, without taking the trouble to acquaint 
himself with its regulations or to qualify for its 
examinations, has surely only himself to blame if 
he has difficulty in obtaining admission. For the 
Institute* to op»*n its doors to any applicant without 
evidence* of qualification, as your correspondent 
suggests, would make the Associate diploma of the 
Institute of small value as a professional qualification. 

The idea that chemists outside the Institute 
could form an opposing society and sav that they 
only were qualiiied chemists is fallacious. Thev 
would possess no charter. In this connexion, 
however, 1 would suggest that the Institute, in 
order to protect itself and its members from the 
effects of the formation of such opposing societies, 
which can but have the effect of disintegrating the 


profession as a whole, should take steps to obtain 
powers under its charter to confer on its members 
the right to the distinctive title of Chartered Chemist. 
This would not only bring the Institute of Chemistry 
into line with other professional bodies, such as the 
Institute of Chartered Accountants, the Chartered 
Institute of Patent Agents, etc., but would also 
serve, to some extent at any rate, to distinguish 
a chemist from a pharmacist. The Institute of 
Civil Engineers, in this manner, has recently obtained 
for its Associate members and members the right 
to the title Chartered Civil Engineer, in order to 
distinguish the qualified engineer from the largo 
number of unqualified persons calling themselves 
engineers. 

The suggestion contained in Prof. Snell’s letter is 
surely a joke. Would the professor, if asked his 
occupation, reply, “ 1 am a chemor and I practise 
chomorry ” ? — I am, Sir, etc., 

.John S. Bousfield 

Cambridge 
April lb 

HYDROGENATION FLAVOUR 

Sir,-- 1 have just received a new publication on 
“ Fats, Natural and Synthetic,” by l)r. Myddleton 
and Mr. Barry. 

It seems that writing books is a very pleasant 
sporting occupation, where the subject is the “ game ” 
and the sportsmen are the authors. The manner 
in which the game tries to seek shelter in the bush 
is very interesting. Were it not for the peculiar 
“ odour ” which it exudes it would have passed oft 
as a piece of very clever work. I wish your readers 
to compare pages 788-789 and 790 of the August 17 
issue of this journal with pages 94 and 95 of this 
original publication. Perhaps the authors will have 
something to say regarding their practice in precis 
writing. — I am, Sir, &c., 

Labor Omnia Vi no it 

THE DEPILATION OF SKINS 

Sir, — If Dr. Ross will be good enough to read mv 
paper a third time, he will find that he has not only 
failed to understand Hie elementary part of it, but 
has also misquoted me. 

I shall not call on Heaven to support me, hut 
would like to tell Dr. Ross that I have boiled solutions 
of gelatin on many occasions, but have never observed 
any coagulation ; it is quite evident that there must 
have been some effect of dropsical imbibition. 

I am greatly obliged to Dr. Ross for calling m\ 
attention to tins very important point, — 1 am, Sir, 
etc., Joseph T. Wood 

Nottingham 

April 14, 1924 

THE ANALYSIS OF LYSOL 

Sir, — In the Journal of April 11, A. It. P«'d<l 
proposes t-o estimate eresyiic acid in lysol by direct 
distillation ot the mixed fatty acids and phenols 
There ap]x*ars to be no suggestion of absorb mg 
the distillate in caustic soda or the adoption of any 
other means of distinguishing between phenols 
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and hydrocarbon oils or other neutral bodies which 
might be present and which would be returned as 
phenols according to the proposed method. 

It is quite possible to obtain a clear solution of 
Lysol in distillod water even when 71 per cent, of 
hydrocarbon oils are present. — I am, Sir, etc., 

Jas. Gibson 

Paisley 

April 21, 1924 


PERSONAL AND OTHER ITEMS 

On the celebration of Founders’ Day on May 21, 
the University of Manchester will confer the degree of 
I). Sc. on Prof. Niels Bohr. 

The Manchester Guardian prints a notice from 
Christiania stating that the Nobel Institute has 
announced that each of the five prizes awarded 
during the year 1923 will be of a value of about 

117,000 Swedish kroner (about £7,300). The main 
fund of the Institute now stands at a figure of slightly 
i » \ i t 30 million kroner. -Router. The nominal 
value of each of the Nobel Prizes is about £0,500. 

The Le Blanc Medal of the French Chemical 
Society was presented to Prof. T. M. Lowry 
recently, at a joint meeting of the Societe Chimique 
<lc France and of the Societe do Chirnic Physique. 

On April 4, the Rt. Hon. Noel Buxton, Minister 
of Agriculture and Fisheries, laid the foundation 
si one of the new building to be erected for the 
Department of Agriculture in Leeds University 
ul a cost of £60,000. On the second floor of the 
new building will be the Chemical Department, 
which includes laboratories, lecture rooms, labor- 
atories for research in nutrition, and rooms for 
microscopy and other special work. 

Dr. R. Greydfc, who died recently, wall be remem- 
bered for his work on the estimation of raflinose in 
s i i< 4 ;ir - f act ory prod nets. 

Prof. M. R, Grose, head of the chemistry depart- 
ment of Temple University, Philadelphia, died on 
March 26. 

Dr. F. Frank, whose death resulted from an 
explosion in the laboratory of the Catalytic Chemical 
Do., S;m Francisco, was responsible for important 
developments in the manufacture of gas and carbon 
black from petroleum and the utilisation of low- 
tirade fuels. 

IVof. IT, Rossler, director of the Deutsche Gold- 
urn 1 Silborscheideanstalt has died in Frankfort, 
■umd 7!). 

Reported lierman-Swiss Dye Agreement 

Wo am informed by the Clayton Aniline Co., Ltd., 
fiuit the statement, published in the daily Press 
iUI 'l '| noted in our issue of April 11, p. 391, to the 
Hlci t that a large number of shares have been 
rvT.inged between the Basle colour manufacturers 
j n Wx il/.erland and a large German dye company 
* s not true with regard to the Society of Chemical 
Inclu- 1 ry in Basle, the Sandoz Chemical Works, 
or ,! A- Geigy, S.A. 


AUSTRALIA 

New Petroleum Distillation Industry 

Nearly 10,000 tons of crude oil, the first shipment 
of oil sent to Australia for distillation, has arrived 
at Spotswood from the Anglo- Persian Company’s 
fields in Persia. The distillation Is being carried 
out by the Commonwealth Oil Refineries, Ltd. 

FRANCE 

Mining and Metallurgy 

Owing to increasing activity in the steel industry 
the production of iron ore has risen from 2,034,759 t. 
in December, 1923, to 2,257,220 t. in January, 1924, 
when stocks had greatly decreased. During January 
the mineral production included 14,967 t. iron 
vrites, 24,800 t. bauxite, 3,761,687 t. coal and 
gnite, 196,939 1. coke, 284,048 1 . briquettes, 585,978 t. 
cast iron, 541,022 t. steel. On February 1, 134 blast 
furnaces were alight, 42 were ready for use, and 
43 were under repair or reconstruction. During 
January, 1,824,465 t. of coal was imported, including 
1,105,919 t. from Great Britain, and 151,353 t. of 
coal was exported, 88,398 t. going to Belgium and 
Luxembourg. Imports of coke were 333,025 t., 
260,697 t. coming from Germany. The export was 

22.987 1., tvhile imports of briquettes totalled 89,261 1., 
of which Germany provided 55,768 t., and exports 
were 10,212 t. 

Sugar and Glucose Industry 
The number of factories still working on February 1 5 
1924, was three, the season having finished 91 works. 
The amount of sugar extracted during the first five 
months of the 1923-24 season has been so far 
43,675,106 kg. During the same period 14 glucose 
factories produced 11,413,230 kg. of glucose, of which 
186,980 kg. has been exported. 

The Silk industry 

From a report presented to the Syndicate des 
Fabric ants do Soieries do Lyon, it appears that the 
production of natural silk is increasing, the figures 
being approximately France, 198,000 kg. (1922), 

280.000 kg. (1923); Italy, 3,735,000 kg. (1922), 

4.500.000 kg. (1923); Europe, 700,000 kg. (1922), 

1 .000. 000 (1923) ; China, 8,005,000 kg. (1022), 8,000,000 
(1923) ; Japan, 18,845,000 kg. (1922), 18,000,000 kg. 
(1923) ; other countries, 177,000 kg. (1922), 175,000 kg. 
(1923), making a total of 32,955,000 kg. in 1923. 
A similar increase is shown in the production of 
artificial silk, which assumes more* and more im- 
portance in France. The. world production of tliis 
silk in 1923 Is estimated 30 to 40 million kg., out of 
which nearly 3 million kg. was consumed in Lyons 
alone. 

GERMANY 

German Sugar Production 

H.M. Commercial Secretary at Berlin has forwarded 
an extract from the Frankfurter Zcitung, which states 
that the production of sugar for consumption is esti- 
mated at 1,017,378 tons for 1923-24, as compared with 
1,310,180 1 . in the preceding year. The production of 
molasses in 1923-24 is estimated at 15,000 t . The 
sugar content of the beet, according to latest estimates, 
amounts to 15-31 per cent, on an average, as com- 
pared with 15-5 per cent., the October estimate, and 
15-4 per cent., the actual average in the last crop vear. 
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REVIEWS 

The Vegetable Proteins. By Thomas B. Osborne. 
Pp. xiii+154. 2nd Edition. Monographs on 
Biochemistry. London : Longmans Green and 
Co. 1924. Price 9s. net. 

It is thirteen years since the first edition of this 
work was published : t lie time which has elapsed 
has seen so much added to the knowledge of the 
vegetable proteins, largely owing, it should be said, 
to the work of Osborne and his school, that the new 
edition will be warmly welcomed. It is the essence 
of the now famous llopkins-Plimmer monographs 
that the frequent appearance of new editions keeps 
them up to date. 

After dealing with the occurrence of proteins in 
different parts of plants, the evidence for their 
chemical individuality is discussed. Not only do 
these proteins show constancy of composition and 
properties ; they are also proved to be different by 
the anaphylaxis reaction, which is the best means 
available for establishing chemical identity. Appar- 
ently an almost indefinite number of chemically 
different proteins exist in plants, but the technique 
of dealing with them has so far advanced that the 
separation of two individual proteins from one 
another is practically perfect. 

A lengthy chapter is devoted to the classification 
of vegetable proteins under the headings of simple, 
conjugated and derived. Of the former class the 
best studied are the albumins leueosin found in cereal 
seeds, legumelin found in peas and beans, phaselin 
and riein. Even better known are the vegetable 
globulins, of which a number are described, some of 
which arc crystalline. The glutei ins, of which the 
glutenin of wheat is the best example, and Ihe 
prolamins, including wheat gliadin, are of outstanding 
interest, owing to the influence they have on the 
vagaries of our daily loaf— a section of chemistry 
which we are still far from understanding. 

L)r. L. .1. Henderson contributes a chapter on the 
relation of proteins to acids and bases, which he 
concludes by accepting Loch's views that normal 
salt formation is the primary phenomenon : the all 
too early deatli of Loeb is a very serious loss to 
chemist ry. 

Subsequent chapters deal with t lie solubility, 
precipitation and denaturing of the proteins, and 
contain just that type of practical information which 
is of greatest value to other workers. 

The products and the rate of hydrolysis of the 
vegetable proteins are discussed at some length with 
the aid of tables and graphs— considerable importance 
is to-day attached to the partition of the nitrogen 
in these substances as measured by the elegant 
method of an American, Van Siyke. 

The proteins ol green plants are of importance, if 
only because they contribute large amounts of 
protein to the ration of farm animals ; a chapter is 
devoted to their consideration, from which it appears 
that most of it occurs as a hitherto unrecognised type 
which is unlike any of the proteins of seeds. 

The value of the proteins in nutrition is a subject 
which has almost entirely arisen since the first 
edition was written — in the interim Osborne and his 


eo- workers, in particular Mendel, have made an 
elaborate study of this question. The results are 
summarised in a dozen pages, of which every line is 
full of interest. 

The final chapter deals with the physiological 
effect of certain vegetable proteins on the animal 
organism, in particular the toxalbumins. It con- 
cludes with some significant remarks on seed proteins 
in relation to species. Similar proteins are found only 
in seeds which are botanically closely related, and 
such differences in the reserve food substances of the 
seeds must have an important bearing on the develop- 
ment of the embryo, which starts its life, as it were, 
with chemical processes already established along 
definite lines. 

Altogether the book is a most attractive one and 
indispensable to all who have to do with plants and 
their products — it should be studied, too, by every 
honours student as an outstanding example of 
method in chemical science. E. F. A. 


A Text-Book of Inorganic Chemistry. Edited 
by J. Newton Friend. Vol. VII, Part I, 
Oxygen. By J. Newton Friend and I). F. 
Twiss. Pp. xxv +970. London : C. Griffin 
and Co., Ltd. 1924. Price 18s. 

The field covered by this book is a vide and 
interesting one. The authors commence with a 
short preliminary chapter on the elements of the 
oxygen group, which is followed by chapters on 
oxygen, its physical and chemical properties, ozone, 
the atmosphere, water, its physical and chemical 
properties, composition and molecular complexity, 
water as a solvent, water analysis and on hydrogen 
peroxide. 

On the theoretical side of the matters dealt with 
the book is undoubtedly a useful and, on the whole, 
an able compilation. Those portions dealing with 
flame, explosion waves in gaseous mixtures, oxidation 
and with many of the physical properties of water- 
may be mentioned as particularly interesting, and 
well presented to the reader. Copious references to 
original work are given in footnotes, and there are 
excellent name and subject indexes. 

Had the authors confined themselves almost 
exclusively to pure chemistry and physics, there 
would probably be but little to criticise in their 
book. They have, however, very naturally, dealt 
to some extent with technical matters, and their 
treatment of these leaves much to be desired in mam 
eases. Thus in dealing with the production "f 
oxygen, no indication whatever is given of the fa t 
that there are to-day only two methods of production 
which are in actual commercial use, namely, +' 
fractionation of liquid air and by electrolysis () ! 
aqueous solutions. More attention might well have 
been devoted to these and less to other proces s 
mentioned without any critical comment, ami <'f 
little interest either theoretical or practical. ’> 
description of the manufacture by way of liquid ur 
is quite inadequate and by no means up to d.le, 
which is a pity as plenty of admirable litem' sre 
on the subject is quite accessible. The imports! 
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technical applications of oxygen arc dismissed very 
summarily in little more than half-a-page, much of 
which is misleading. For instance, it is stated that 
oxygen has been added with success to the blast of 
an ordinary blast-furnace, whereas in fact- the com- 
mercial advantage shown by the only large-scale 
experiments yet tried was very doubtful. 

The description of oxy-acot.yleno cutting and 
welding is also unsatisfactory. The methods of 
analysis of oxygen are not adequately dealt with, 
and some of the more usual and effective methods arc 
not even mentioned. It is remarkable that four pages 
only are devoted to “The physical properties of 
gaseous water,” and still more remarkable that in 
those four pages neither the name of Callendar nor 
rhe term “ entropy ” appears. In spite of defects 
the book can be recommended to those able to gather 
their more technical information from other sources. 

Finest Fyleman 


I) Colloid Chemistry. By The Svedbkrg. Pp. 
205. New York : The Chemical Catalog Com- 
pany, 1924. 

-.2) ClITMJE DES GoLLoYdES ET APPLICATIONS lNDUS- 
tkielles. By I j. Mehnier. Pp. 330. Paris : 
Lihrairie J.-B. Baillierc ct Fils, 1924. Price, 
bound 40 frs., paper 30 frs. 

[ 3 ) Manipulations ph Chimie Colloidal*:. By 
Wo. Ostwald, P. Wolski and A. Kuhn. 
Translated by Edmond Vellinger. Pp. xviii 
f201. Paris: Gauthier- Villars et Cie, 1924. 
Price f.6-50. 

( 1 ) This is an extremely interesting book, the title 
of which, however, does not correspond very exactly 
to its scope. A much clearer indication of the ground 
covered is afforded by the headings of the three 
principal parts of the work : L Formation of the 
i ’< »lloid Particle, IT. The Colloid Particle as a Molecular 
Kinetic Unit, T1F. The Colloid Particle as a Micell, 
and by the following passage in the preface, in which 
the author frankly explains the choice of much of 
Ids material : “ The author is conscious of having, 
perhaps, given undue space to description of research 
dour in his laboratory at Upsala, but perhaps, in a 
srirmr like colloid chemistry which is still in an 
undeveloped state, it is advisable to present as murdi 
as possible such phenomena as the author has really 
experienced.” These beautiful investigations, and 
the hook in general, deal with systems in which the 
pnrddrs can be made visible , and the sols in which this 
C not possible, e.g., thd proteins, although certainly 
n, 4 inferior in importance, are treated incidentally 
0, d' , whilst the gels receive fifteen pages in all. 

'I d<‘ lirst part covers the same ground as the 
an! hors monograph on “ The Formation of Colloids ” 
(HU Journal, Vol. XL., 301 r, 1921), but contains 
h additional matter on silver and silver halide 
pintail's in the photographic plate, and on methods 
purification. The second part gives an admirable 
an '"int of tho Brownian movement, Perrin's wmrk 
(>n Hie vortical distribution of particles, Smoluchow- 
Hvi - work on tho fluctuations in a given volume, the 
distribution of sizes (the pioneer work on which 
was carried out at Upsala) and optical methods of 


investigation. After dealing with Perrin’s formula 
tho author remarks : “ Porter, in England, and 

Burton, in Canada, have made experiments that 
would show that the formula does not hold over a 
very wide range With regard to Porter's experi- 

ments, it is quite likely that the sols had not reached 
equilibrium.” This is hardly a complete statement 
of the ease, as Porter gives a rigorous deduction of 
his formula, which shows, in good agreement with 
experiment, that at a short distance below the 
surface the concentration rapidly tends towards a 
constant value. 

Tho third part of the book treats of “ The colloid 
particle as a micell,” the term being defined as “ the 
particle together with its surrounding or adsorbed 
molecules and ions and probably a part of the sur- 
rounding liquid or gas.” The subjects to be covered 
include adsorption, the electric properties, coagulation 
and peptisation, and the gels ; a plethora of material 
necessitating somewhat condensed treatment, as 
this section is shorter than the preceding ones. 

The style of the hook is remarkably simple and 
clear, and the author remains lucid in dealing even 
with those difficult portions of the subject which are 
his particular delight. The volume — one of the 
American Chemical Society's series of monographs 
— is handsomely produced, but a great part of the 
mathematics appears to have been entrusted to 
compositors unfamiliar with this class of work. 

(2) The plan of this work, which forms one of a 
series of “ Grandes Enoyclopedies Jndustrielles,” 
is interesting and original. The author's object is 
to prepare the reader for the study of works dealing 
with the numerous industries concerned with colloids 
as raw material, intermediate product or finished 
article. He therefore devotes the first 12(> pages to 
a brief, but very clear and sound, introduction to 
t-lic theory of the subject. Tho second part, entitled 
“ Industrial Applications ” is really a short encyclo- 
pedia of colloidal materials, grouped under the 
following headings : Vegetable and animal fibres, 
and cellulose derivatives; artificial dyestuffs, and 
the practice and theory of dyeing ; albumin, gelatin 
and casein ; carbohydrates, including starch, gums 
and mucilages ; tannins and tanning ; soaps and 
emulsions ; rubber, latex and vulcanised rubber ; 
clays and soils. These chapters contain a largo 
amount of information which, as far as the reviewer 
is competent to express an opinion, is sound, useful 
and shows every sign of having been critically sifted 
and selected. The book ought to bo equally useful 
to the. technical man without special knowledge of 
colloid chemistry, and to the colloid chemist who 
may be called upon to apply his theoretical knowledge 
to practical problems. 

(3) This work is a translation, without additions 
or omissions, of the fourth edition of Ostwald’s 
well-known Praktikum (for review of first edition see 
this Journal, XXXIX, 2fi3 R, 1 021 ). The translation 
is careful and competent, and its publication is to 
be welcomed in view of the somewhat detached 
attitude which eminent French workers in this field 
have So far taken up towards its development else- 
where. 

Emil Hatschkk 
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The Recovery of Nitrate from Chilean Caliche, 

CONTAINING A VOCABULARY OF TERMS, AN 

ACCOUNT OF THE SlIANKS SYSTEM, WITH A 

Criticism of its fundamental features, 

AND A DESCRIPTION OF A NEW PROCESS. By 

A. W. Allen. Pp. XVI. 50. London : Charles 

Griffin and Co., 1021. Price (is. 

The purpose of this booklet, published three years 
ago, is to point a way to a more economical and 
efficient process for the extraction of nitrate from 
caliche, including low-grade material, which is 
based on the Shank's process of lixiviation at present 
in use. A description of the Shank's process is tirst 
given, occupying about half the book, and this is 
followed by a statement of the “ fundamentals of 
the Allen process of extraction (patent applied for).” 
This consists in passing a solution or other solvent 
through a homogeneous mass of caliche which lias 
heen dry-crushed to such a size that no appreciable 
movement of borra (slime) takes place in the direction 
of percolation. The strong solutions are passed to 
the precipitation or crystallisation section ; the 
weaker solutions are preferably reheated and used 
as solvent. The question of evaporation is con- 
sidered, including vacuum and spray methods. 
No details of actual experiments or works trials 
are given. 

Tn many quarters the preparation of nitrate from 
caliche is regarded as a dying industry. Synthetic 
methods have made giant’s strides of late years, and 
the problem of the future economics of Chilean nitrate 
is evidently in the author's mind when lie refers to 
“ disquieting rumours ” as to the success of synthetic 
methods. As a contribution to the great problem 
of lixed nitrogen supply his book would seem to he 
too little based on actual works achievement to be 
of much interest to the general reader. 

.1. R. Bartini i ton 


Fuel Oils and their Applications. By IT. V. 

Mitchell. Pp. xii-i 171. London: Sir I. 

Pitman and Sons, Ltd., 1024. Price 5s. 

This little book, written in concise and colloquial 
language without being overburdened with chemical 
and engineering formula*, should prove of practical 
utility to all interested in the application of fuel oils 
for commercial purposes. 

The author illustrates and explains the uses of a 
wide' v r auge of typical burners and oil-burning 
installations. 

Chapter 4, »n particular, should be of use to the 
works’ manager and works’ engineer, as it not only 
deals with calorific values in a chatty manner, but 
draws particular attention to the necessity and the 
means of ascertaining and overcoming waste in 
factory plants. 

Far too much, perhaps, has been made of colloidal 
fuel, which presumably the author had to notice in 
assing, but he gives up almost a chapter to it and 
raws attention to it in his preface. He also quotes 
the Journal of the Institution of Petroleum, Technolo- 
gists as his authority for a paper on the subject by 
Messrs. Bates and O’Neill. No such paper has, in 


fact, been published by the Institution of Petroleum 
Technologists in their Journal. The author, in dealing 
with colloidal fuel, seems to be a little inconsistent, 
having regard to his very necessary and apt hints 
on the removal of water and solids from oil, on p . 117. 

N. A. Anfilogoff 


Photography as a Scientific Implement. A 
Collective Work by various Authors. Pp. viii-f- 
549. London : Blaokie and Son, Ltd., 1922. 
Price 20s, 

There seems to be no limit to the applications 
of photography ; whether in the domains of 
criminology or of astronomy, in the recording of 
events or of physical phenomena, or in the study 
of metals or disease-carrying organisms, photo- 
graphy is sure to be wanted on occasion, to furnish 
easily, quickly and accurately, the impartial record. 
For some time a general survey of the applications 
of photography has been lacking and in publishing 
the book under review', Messrs. Blackie have done 
good service. In it fourteen different chapters have 
been contributed by as many different authors, 
and a wide field is surveyed, the following subjects 
being covered : History of photography, by V. R. 
Gibson ; elementary optics of photography, by 
Dr. S. E. Sheppard ; photographic optics, by Prof. 
A. E. Oonrady ; theory of photographic processes 
and methods ; astronomical photography, by C. Pv. 
Davidson ; application of photography in physics, 
by Dr. IT. Moss ; photography in the engineering 
and metallurgical industries, by »J. H. G. Mony- 
penny ; photomicrography, by I)r. G. H. Rodman; 
colour photography, by W. L. F. Wasted ; and 
other authors contribute chapters on photographic 
surveying, aeronautical photography', photography 
applied to printing, the technics of kinematography, 
and the camera as witness and detective. Of 
particular interest are the excellent review' — though 
not without signs of its origin — of the theory ot 
photographic processes and methods by l)r. Sheppard, 
and the equally good chapter on photography in 
engineering and metallurgy by Mr. Mony penny. 
The optical sections are also satisfying, and through- 
out the provision of references to the literature is 
a useful feature. The history of photography' and 
colour photography are hardly treated with sufficient 
fulness, though useful outlines are given, and space 
could well be found for this purpose by condensation 
of the chapter on photomicrography. As a whole the 
book Is excellent and can confidently' be recommended 


The Faraday Medal of the Institution of Electrical 
Engineers will be presented to Dr. S. Z. de Ferranti 
on April 24, at 6 p.m., when Mr. G. Semenza of 
Milan will deliver the Fifteenth Kelvin Lecture, 
and will take as his subject “Kelvin and ID' 
Economics of the Generation and Distribution nf 
Electrical Energy.” 



April 25, mi 


CHEMISTRY AND INDUSTRY 


443 


PARLIAMENTARY NEWS 
HOUSE OF COMMONS 
Anglo-Perslan Oil Company 

Replying to Mr. Ormsby-Gore, the Prime Minister 
said that the Government had no intention whatever 
of selling the Government holdings in the Anglo* 
Persian Oil Company. Although he was unable to 
bind his successors in oflieo, he did not consider that 
any Government would be justified in parting with 
the control of the company without the approval of 
Parliament. — (Apr, 14.) 

Fuel Research Board 

In a written answer to Sir H. Brittain, Mr. Trevel- 
yan stated that the Fuel Research Board was estab- 
lished in February, 1017. The expenditure by the 
Department of Scientific and Industrial Research 
on the work of the Fuel Research Board up to 
March 31,1 924, amounted to £1 95,480. The premises 
of the Fuel Research Station at East Greenwich were 
provided and maintained by His Majesty’s Office of 
Works ; the expenditure by that Department on 
Die station up to March 31, 1923, amounted to 
£203,352 . — (Apr. 14.) 


COMPANY NEWS 

THE ENGLISH BEET SUGAR CORPORATION, LTD. 

This company has been registered as a public 
company with a nominal capital of £500,000 in 
50,000 Six per cent, cumulative participating prefer- 
ence and 450,000 ordinary shares of £1 each, to 
adopt an agreement with the English Beet- Sugar 
Corporation, Ltd., and the liquidators and to cariy 
on the business of cultivators of sugar beet, and 
other produce. 

HADFIELDS, LTD. 

The directors of ti.is company have decided to 
recommend a dividend for the year of 4 per cent., 
less tax, on the ordinary shares. In the previous 
year the company distributed 5 per cent. 


KENYA AND UGANDA AS SUGAR EXPORTERS 

Until recently some 3,000 tons of sugar have 
had to be imported yearly to supply the needs of 
Kenya and Uganda. These countries are now, 
however, self-supporting, and in the immediate 
future are likely to have an annual exportable 
surplus of about 10,000 t., for three modern plants 
for the treatment of local cane have recently been 
» ■rected. The Nanji Kalidas Mehta factory in 
1 ganda, now being erected, will produce about 
0000 t. of sugar per annum, and the two mills in 
Kenya should between them manufacture approxi- 
mately the same quantity, or a total of 12,000 t. 
To enable this young industry to compete in 
oversea markets the Uganda Railway is being 
'iiged to grant specially low rates. — (N..4 
1924.) 


REPORTS 

Report on the Economic and Financial Con- 
ditions in Paraguay, September, 1923. By 
F. W. Paris, ll.M. Consul , Asuncion. Depart- 
ment of Overseas Trade. Pp. 22. U.M . Stationery 
Office , 1923. Price 9 d. 

The increased volume and value of exports from 
Paraguay in 1922 shows that the effect of the political 
unrest was no more severe than the earlier effects of 
war conditions (e/. Chem . and Ind., 1923, 158). 

The timber industry is the most important In the 
country, and this suffered severely in 1922 from the 
transport difficulties due to political unrest, and 
exports were reduced by about £270,000, or 25 per 
cent, of the usual total. The cattle-breeding industry 
did well, and exports of tobacco in 1922 were 5020 tons, 
about 2000 t. less than in 1921. The total sugar 
production was 3240 t., about the quantity required 
tor home demands. The cotton -growing industry has 
received a fillip from the shortage in the United States 
crop, and from propaganda work. 

Under the conditions which have prevailed since 
June, 1922, trade and commerce have merely been 
marking time. Imports in 1922 were valued at 
£1,136,958, about 30 per cent, less than in 1921, 
exports at £1,929,177, somewhat more than in 1921. 
The United Kingdom is second to the Argentine in 
the list of countries supplying imports, and the 
United States comes a close third. Many of the 
imports from the Argentine are, however, of British 
origin, obtained indirectly in order to save time. 

Report on the Economic and Financial Con- 
ditions in Brazil. Dated September, 1923. 
By E. Ham loch, ll.M. Commercial Secretary, 
Rio de Janeiro. Department of Overseas Trade. 
Pp. 104. M.M. Stationery Office, 1924. Price 
3s. 

The financial situation in Brazil is described as 
almost critical, a result of the fall in the rate of 
exchange due to the costly programme of the Govern- 
ment which went out of office at the end of 1922 
(cf. Chem. and Ind., 1923, 82). The effect on trade, 
however, has not been so serious as might have been 
anticipated and local industries are flourishing, 
largely owing to the cost of imports. 

•The coffee industry has been in a strong position, 
but cotton growing has suffered by reason of lack of 
attention to manufacturers’ requirements and con- 
ditions of cultivation, and efforts are being mado 
to remedy this ; in 1922 33,950 t. of raw cotton was 
exported. The sugar industry has been improving 
of recent years, the 1922 production being 710,270 t. ; 
Brazilian factories have a capacity of 480,000 t., 
350,000 t. being used for home consumption. 

The mineral resources of the country have never 
been systematically exploited. Tron and coal occur 
abundantly and at last steps have been taken by 
the Government to encourage their development. 
There is an export trade in manganese, controlled 
by tho United States ; 340,000 t. was exported in 
1922. Gold is produced to the extent of about 
£650,000 annually. 
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Of manufacturing industries textiles are the most 
important, beverages, tobacco, and matches forming 
the other chief items ; these four branches account 
between them for IK) per cent, of the total. 

The total value of exports from Brazil in 1022 
was £08,578, (XX) and of imports £49, 192.000,000. 
Of the imports Great Britain supplied 25-8 per cent., 
the United States 22 8 per cent., Argentine 138 
per cent, of the exports the United States took 38 0 
per cent., Franca' 11 per cent.. Great Britain 10 per 
cent. Germany is rapidly increasing her tonnage 
of exports to Brazil, and in 1022 it was actually greater 
than that of Great Britain. Great interest has been 
shown recently in Brazil by t lie United States, both 
on the* commercial side and in social questions. 

SURVEY OK THE ECONOMIC AND Co MM DUCTAL CON- 
DITIONS in Arc; kkta, Tunisia and Tkitoljtanta. 
1022-23. Department of Overseas Trade. Bp. 
80. lf.M. Stationery Office. 1024. Brice 
2s. (id. 

For the third year in succession Algerian crops 
failed in 1022, but in spite of the world- wide economic 
depression the country has not suffered unduly, and 
though trade was not, flourishing at the time of 
drafting the report optimism was general owing 
to the fine condition, of the crops. 

Imports into Algeria in 1022 were valued at 2(X)7 
million fr., against 1701 mill. fr. in 1021, whilst 
in the first six months of 1023 imjx>rts amounted 
to 080 mill. fr. In 1022 the imports included : 
animals and animal products, 115 mill. fr. ; vege- 
tables and vegetable products, 494 mill. fr. ; minerals, 
143 mill. fr. ; manufactures, 1253 mill. fr. Imports 
of coal for internal use were 420,457 tons, of iron and 
steel 38,235 tons, both less than in 1021. An 
increase in the imports of chemical products occurred 
in 1022 and was maintained in 1023, owing to the 
demand from agriculturists. 

Exports in 1022 were valued at 1370 mill, fr., 
agricultural produce being the most important item. 
Mineral production is going forward. In 1922, 
1,040,251 t. of iron ore was produced, 482,304 f. 
of phosphate of lime, 33,949 t. of zinc ore, 13,789 t. 
of lead ore, and 0797 t. of iron pyrites. 

The trade returns for Tunisia for the years 1917-22 
show a steady increase in imports which in 1922 
amounted to 850 mill. fr. Exports also increasod 
up to 1921, when they were 073 mill, fr., but fell 
in 1922 to 445 mill. fr. Most of the trade is with 
France and Algeria, Italy coming next and Great 
Britain third, though Great, Britain supplies more 
imports than Italy. 

In 1922 the Tunisian cereal crops were poor, but 
the grape harvest was good. The fishing industry 
is important, most- of the produce being exported. 
Minerals art; also of importance. In 1922, the 
mineral output, included 2,074,131 t. of phosphates, 
001,020 t. of iron ore, 0101 t. of zinc ore and 18,935 t. 
of lead ore. 

Tripolitan trade was bad in 1922 owing to internal 
troubles. The principal exports aie esparto (which 
was only produced in small quantities in 1922), 
sponges and tunny. 


Report on the Economic, Financial and Com- 
mercial Conditions in the Dominican Re- 
public. By I). Wilson, Charge d ’Affaires, 
Santo Domingo City, and in the Republic of 
Hayti, by J. E. M. Carvkll, Charge d ’Affaires, 
Port-au-Prince. September, 1 923. Department 
of Overseas Trade. Bp. 50. H.M. Stationery 
Office. 1924. Brice Is. 6d. 

The Dominican Republic forms about two-thirds 
of the island of Hayti. A central range of mount ains 
running east and west divides the country into two 
well-defined sections. In the northern section 
tobacco and cocoa are the principal products, in the 
southern, sugar, coffee, and tropical woods ; cattle 
are raised in both areas . For the past seven years 
the country has enjoyed conditions of peace and 
commerce lias benefited accordingly. The adminis- 
tration was in the hands of an American Military 
Government which at the end of 1922 handed over- 
control to a provisional Dominican Government. 

Trade in 1922 showed an improvement over 1921, 
a step in the recovery from the economic crisis of 
1920. The value of imports in 1922 was $14,317,497 
about 40 per cent, less than in the previous year, 
though renewed activity was shown towards the end 
of the period. The value of imports from the 
United Kingdom in 1922 amounted to 6-82 per cent, 
of the total, the most important of the items being 
textiles, machinery, beverages, coal, wire, paints 
and chemicals. Exports in 1922 were valued at 
$15,231,355, about 25 per cent, less than in 1921. 
The principal articles of export are sugar, cacao, 
tobacco, coffee and other agricultural produce ; 
mining and manufacturing are carried out only on 
a very small scale. 

The Republic of Uayti consists of the western 
third of the island of the same name. The country 
stands now on the threshold of a new era, the period 
of political unrest having been replaced by one of 
security of life and property maintained by an 
efficient gendarmerie, the change having been 
effected by t he Uaytian American Convention of 
1915. 

Imports in the year 1921-22 were valued at 
$12,350,000, the United States supplying 80 per 
cent., France 9*5 per cent., and the United Kingdom 
0*8 per cent. Exports, valued at $10,712,210, were 
made up principally of coffee, cotton, sugar, logwood, 
cocoa, and cotton seed and oil. The future of the 
country depends on its agricultural development, 
which after a slack period is again progressing. 

Report on the Economic and Financial Condi- 
tions in Mexico, dated October, 1923. By 
N. Kino, H.M. Consul-General, Mexico City. 
Department of Overseas Trade. Pp. 30. H.M. 
Stationery Office. 1924 Brice Is. 

Economic conditions in Mexico have improved 
but little since the issue of the last report (cf. Chem. 
and I nd., 1923, 662). Political developments have 
played their part in hindering agriculture and reducing 
production and trade in general. 

The mining industry has always taken a leading 
part in the prosperity of Mexico, and a considerable 
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increase in the output of metals, especially of gold 
and silver, in the next few years is indicated, fn 
1922 and 1923 the country produced 40 per cent, of 
the world’s supply of silver, and in the former of 
these years occupied the fourth place among gold- 
producing countries, fifth for copper, and second 
for lead. The petroleum industry w r as seriously 
affected in 1922 by the fall in demands, and as a 
consequence prospecting for further supplies has 
been curtailed, even though some wells are nearly 
exhausted. In 1922 185,070,000 barrels of crudo 
petroleum was produced, the estimate for 1923 being 
145 ,000 ,( )0( ) barrels . 

Agriculture is very important in the economic life 
nf the country, though it is reported to have suffered 
from the breaking up of large estates. Cereals, 
■ ocoa, coffee and sugar are the principal crops ; in 
the north-west cotton is grown. 

Manufacturing is developed in Mexico, it is some- 
times claimed, more than in any other Lat in- American 
Republic. Paper and cement are made on a fairly 
Urge scale ; for the latter there is an important 
factory controlled by British interests. Other manu- 
factures include glass, soap, matches, and explosives. 

On account of its proximity the United States has 
a predominant share of the external trade with 
Mexico ; before the w r ar Great Britain came second, 
and Germany third, but this order is now reversed, 
foodstuffs, textiles, and machinery are obtained 
principally from the; United States. Drugs, pro- 
prietary medicines, etc., are obtained mostly from 
t lie United States, and the better grades from Franco. 
Heavy chemicals in demand are chiefly cyanides for 
Hie mines, and caustic soda for soap manufacture. 


SOUTH AFRICAN MINERAL OUTPUT IN 1923 

Tin* following table shows the mineral output 
<»f Smith Africa in 1923 - 

Quantity Value 


CuM 

(fine oz.) 

9,1 13,403- 194 

. . £38,838.7 1 1 

Si!\« r 

1 ,375,530-208 

197,054 

o-mindi 

mi . . ,, 

1,781-183 

4:4,528 

1 lunnniu 

s . . (carats 

2,055,470-00 

0,038,207 

( V.u 

. , (tons) 

1 1.915,497-000 

3,714,528 

( \ 1 [ i| ii T 


9,489 090 

394,578 

Tui 


1 ,124-080 

174,147 

At -nir \ 

Onto 

0-000 

290 

ll. r.iv 

MV 

504-000 

230 

I .111 i >ll.l 


4.953-055 

123.217 

Mil I'JTJlIVt 

0 ore . . ,, 

432-500 

1,584 

ViiMiliiii 

n .... 

54-250 

2,710 

A:- 1 ii',- ( ( is 


8,392-705 

121,453 

• <>: himIui 

ii .... 

2,814,739 

22,543 

<h..|,hite 


005-842 

1.837 

I/m pyri 

tew 

2,014*000 

4,900 

M%.|ti-sir 


2,470*000 

2,943 

Mir.l 


15-074 

1,038 

h<". « ' x i 1 1 

lo ochres etc. ,, 

238-500 

408 



90-000 

1,018 

Tin,. 


355-000 

1,005 


^ith the exception of gold, silver, diamonds, and 
(,, i! i he figures given represent sales and shipments ; 
thus, in respect of coal represent sales. 


MARKET REPORT 

This Market Report is compiled from special Tin formation 
receivod from tho Manufacturers concerned. 

Unless otherwise stated the prices quoted below cover fair 
quantities net and naked at sellers' works. 

GENERAL HEAVY CHEMICALS 

Business is maintained at a satisfactory Iovel with a fair 

export business and very steady values. 

Acetic Acid, 40% tech. . . £24 per ton. Fair inquiry. 

Acid Hydrochloric . . 3s. 9d. — 0s. per carboy d/d., ac- 
cording to purity, strength and 
locality. 

Acid Nitric 80° TV. .. £21 10 b. — £ 27 per ton makers 

works according to district and 
quality. 

Acid Sulphuric . . . . Average National prices f.o.r. 

makers' works, with slight varia- 
tions up and down owing to 
local considerations: 140° Tw., 
Crudo Acid, 05s. per ton. 108° 
Tw., Arsenical, £5 10s. per ton. 
108° TV., Non -arsenical, £0 15s. 
per ton. 

Ammonia Alkali . . £0 15a. per ton, spot, delivery. 

General export demand good, 
particularly from the Continent. 

Bleaching Powder .. Spot £11 d/d. ; Contract £10 d/d. 
4 ton lots. 

Bisulphite of Limo . . £7 per ton, packages extra. 

Borax, Commercial — 

Crystal . . . . . . £25 per ton. 

Powder . . . , £20 per ton. 

(Packed in 2-cwt. hags, carriage 
paid any station in Great 
Britain.) 

Calcium Chloride . . £5 17s. Ori. per ton d/d. 

Potash Caustic . . . . £30 — £33 per ton. 

Potass. Bichromate . . 5fd. per lb. 

Potass. Chlorato . . . . 3d. — 3Jd. per lb. 

Salummoniac .. .. £32 per ton d/d. 

Salt Cake . . . . £4 10s. per ton d/d. 

Soda Caustic 70% . . £17 — £19 10s. per ton, according 

to quality. 

Soda Crystals . . . . £5 5s.— £5 10s. per ton ox railway 

depots or ports. 

Sod. Acetate 97/98% . . £24 per ton. 

Sod. Bicarbonate . . £10 10s. per ton carr. paid. 

Sod. Bisulphite Powder 

00/02%.. .. .. £18— £19 per ton according to 

quantity, f.o.b., 1-cwt. iron 

drums included. 

Sod.. Chlorate .. .. 3d. per lb. 

Sod. Nitrate refd. 90% .. £13 5s. — £13 10s. per ton ex 

Liverpool. Nominal. 

Sod. Nitrite, 100% basis £27 per ton d/d. 

Sod. Sulphide cone. 00/05 About £15 per ton. 

Sod. Sulphite, Pea Cryst. £15 per ton f.o.r. London, 1-cwt. 

kegs included. 

RUBBER CHEMICALS 

Antimony sulphide . . Expected to advance in sympathy 
with tho crude metal. 

Golden . . . . . . 5.fd- — Is. 3d. per lb., according to 

quality. 

Crimson . . . . Is. 3d.- — Is. 6d. per lb., according 

to quality. 

Arsenic Sulphide, Yellow Is. lid. per lb. 

Cadmium Sulphide . . 4s. per lb. 

Carbon Bisulphido . . £24 — £26 10e. per ton according 
to quantity. 
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Carbon Black , . . . Prices continue low but expected 

to advance in the Spring. Two 
or throe ease lots can now be 
bought at GJd. per lb. ox wharf. 
For direct shipment in quantity 
the price is about 6d. per lb. o.i.fi 

Carbon Tetrachloride . . £50 per ton, drums free. 

Chromium Oxide . . Is. 3d. per lb. 

Indiarubt>er Substitutes, r 5d. — 7d. per lb. Dearer owing to 

White and Dark } increased cost of rape seed oil. 

t Good demand. 

Lamp Black . . . . 40s. j^er ewt., barrels free. 

Lead Hyposulphite . . 7£d. per lb. 

Lithopono . . . . £22 10s. per toil. 

Minoral Rubber “ Rub* 

pron ” .. . . . . £15 10s. per ton f.o.r. London. 

Sulphur .. .. .. £10 — £12 per ton, according to 

quality. 

Thioourbanilido . . . . 2s. 9d. per lb. 

Vermilion, pale or deep . . 3s. 4d. — 3s. 6d. per lb. 

Zinc Sulphide . . . . 7 Ad. — Is. 8d. per lb., according to 

quality. 

WOOD DISTILLATION PRODUCTS 

All acetates command a good trade, but these nro the 

only products in this section which show any activity. 

Acotate of Lime — 

Brown .. .. .. £14 10s. per ton d/d. Demand 

active. 

Grey . . . . ..£19 £20 por ton. 

Liquor . . . . . . 9d. per gall. 32° Tw. 

Charcoal . . . . . . £7 5s. — £9 por ton, according to 

grade and locality. Market 
steady. 

Iron Liquor . . . . Is. 7d. per gall. 32° Tw. 

Is. 2d. „ „ 24° Tw. 

Red Liquor , . . . lOd. — -Is. por gall. 14/15° Tw 

Wood Creosote . . . . 2s. 7d. per gall. Unrefined. 

Wood Naphtha — 

Miscible , . . . 5s- 5s. 3d. per gull. 60% O.P. 

market stiller. 

Solvent .. 5s. Gd. — 6s. per gall. 40% O.P 

Fairly good demand but little 
offering. 

Wood Tar . . . . £5 per ton. 

Brown Sugar of Lead . . £49 per ton. 

TAR PRODUCTS 

Acid Carbolic — 

Crystals .. .. 7;/d. per lb. Only limited inquiry. 

Crude 00’s . . . . 2s. —2s. 3d. per gall. Market 

not so good. 

Acid Orcsylic, 97/99 .. Is. lid. — 2s. Id. por gull. Demand 

still good. Market firm. 

Palo 95% . . . . Is. lOd. — 2s. per gall. Steady 

demand. 

Dark . . . . . . Ls. 8d. — Ls. lid. por gall. Steady 

business. 

Anthracene Paste 40% . . 4d. per unit per cwt. Nominal 
price. No business. 

Anthruceno Oil — 

Strained .. .. lOd. — 1 Id. per gall. Very quiet. 

Unstrained . . . . 8Ad. — 9d. per gull. 

Benzole- — 

Crude 05’s . . . . 10 Ad. — 1 b. per gull. works in 

tank wagons. 

Standard Motor . . Is. 4Ad.- Is. Gd. per gall, ex works 
in tank wagons. 

Pure . . . . ls. 8Ad.-~ls. lOd. per gall, ex 

works in tank wagons. 

Toluole — 60% .. ..Is. 4£d. — ls. 7d. per gall. 

Pure .. ..Is. 8d. — ls. lid. per gall. 

Xylol coral. , . . . . 2s. 3d. per gall. 


Pur© . . . . 3s. 3d. per gall. 

Cr ooso to — 

Cresylio 20/24% . . lOd. per gall. Few inquiries. 

Middle Oil .. Y 7£d. — 8d. per gall, according to 

Heavy . . . . > grade and district. Market 

Standard Specification ) again weaker. 

Naphtha — 

Crude .. .. ..8d. — 9d. per gall. Y Bettor demand. 

Solvent 90/160 . . Is. 2d. — ls. 5d. > Pricos show up- 

Solvent 90/190 . . ls. 2d. — Is. 3d. ) ward tendency. 

Naphthalene Crude — 

Drained Creosote Salts £6— £7 10s. Demand not bo good. 
Whizzed or hot pressed £9 10s. — £12 per ton. Not much 
inquiry. 

Naph thalono — - 

Crystals and Flaked .. £17 - £18 per ton. 

Pitch, medium soft . . 52s. 6<1. — 57s. Od. per ton. Market 

steadier. 

Pyridine — 90/140 .. 22s. per gall. Demand well main- 

tained. Price again advanced. 
Heavy .. 11s. — 12 h. Occasional inquiries: 

little business. 


INTERMEDIATES AND DYES 

In tho following list of Intermediates delivered prices 
include packages oxcopt whoro otherwise stated. 

Acetic Anhydride 95% . . Is. Gd. per lb. 

Acid H. .. .. ..4s. 4£d. per lb. 100% basis d/d. 

Acid Naphthionio . . 2s. 5d. per lb. 100% basis d/d. 
Acid Neville and Winther 5s. 9d. per lb. 100% basis d/d. 
Acid Salicylic, tech. . . ls. 4d. per lb. Steady demand. 
Acid Sulphanilio . . 10 Jd. per lb. 100% basis d/d. 

Aluminium Chloride, an- 

hyd. . . . . . . Is. per lb. d/d. 


Anilino Oil 

7$d. — 8 Ad. per lb. naked at works. 

Anilino Salta 

7£d.-—9d. per lb. naked at works. 

Antimony Pentuchloride 

ls. per lb. d/d. 

Bonzidino Base 

4s. Gd. per lb. 100% basis d/d. 

Benzyl Clilorido 95% 

ls. 3d. per lb. 

p-Clilorphenol 

4s. 3d. per lb. d/d. 

p-Chloranilino 

3s. por lb. 100% basis. 

o-Cresol 19/31° 0. 

4|d. — 5Jd. per lb. Demand 

moderate. 

w-Cresol 98/100% 

2s. Id. — 2s. 3d. per lb. Demand 
moderate. 

p-Crosol 32/34° C. 

2s. Id. — 2s. 3d. per lb. Demand 
moderate. 

Dichloraniline 

3s. per lb. 

Diehloranilino S. Acid . . 

2s. Gd. per lb. 100% basis. 

p-Diehlorbenzol . . 

£75 por ton. 

Diethylanilino 

5s. per lb. d/d., packages extra, 
returnable. 

Dimethy aniline . . 

2s. 5d. per lb. d/d. Drums extra. 

Dinitro benzene . . 

9d. per lb. naked at works. 

Dinitroclilorbenzol 

£84 10s. per ton d/d. Advanced in 
sympathy with benzol. 

Dinitro toluene — 48/50 °C. 

8d. — 9d. per lb. naked at work •. 

66/68°C, 

. Is. 2d. per lb. naked at works. 

Diphenylamino . . 

3s. 2d. per lb. d/d. 

Monoehlorbenzol 

£03 per ton. 

a Naphthol 

2s. 5d. per lb. d/d. 

Naphthol 

ls. id. per lb. d/d. 

a-Naphthylainino 

Is. 4Ad. per lb. d/d. 

jtf-Naphthylamino 

4s. per lb. d/d. 

m-Nitranilme 

5s. 3d. per lb. d/d. 

p-Nitranilino 

2s. 4d. por lb. d/d. 

Nitrobenzene 

5Jd. — 5|d. per lb. naked at works. 

o-Nitrochlorbonzol 

2s. per lb. 100% basis d/d. 

Nitronaphthalene 

ll|d. per lb. d/d. 

p-Nitro phenol 

ls. 9d. per lb. 100% basis d/d. 

p-Nitro -o-arnido -phenol 

4s. 6d. per lb. 100% basis. 
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m-Phonylen© Diamine . . 4s. 2d. per lb. d/d. 
p-Phcnylene Diamino .. 10s. 4d. per lb. 100% basis d/d. 

R. Salt .. .. . . 2s. 9d. per lb. 100% basis d/d. 

Sodium Naphthionate .. 2s. Gd. per lb. 100% basis d/d. 
o-Toluidine . . . . 8$d. per lb. 

;>Toluidino .. ..3s. lOd. — 4s. 3d. per lb. d/d. 

m-Toluyleno Diamine . . 4s. 6d. per lb. d/d. 


PHARMACEUTICAL AND PHOTOGRAPHIC 
CHEMICALS 

The market is lifeless, values remaining at a low level. 


Acid, Acotio 80% B.P. . 
Acid, Acetyl Salicylic 
Acid, Benzoic 


Acid, Boric B.P. 


Acid, Camphoric. . 
Acid, Citric 


Acid, Gallic 

Acid, Pymgallic, Cryat. . 
Acid, Sulieylio 


Acid, Tannic B.P. 
Acid, Tartaric 


Amidol 

Acetanilide 

Amidopyrin 
Ammon. Benzoate 

Ammon. Carbonate B.P 
Atropine Sulphate 
Hurhilone 
Beuzonaphthol .. 
Bismuth Salts 

Bismuth Carbonate 
,, Citrate . . 

„ Salicylate 

„ Subnit rate 

Borax B.P. 


Bromides — 


. £48 por ton. Market easier. 

. 3s. fid. — 3s. 9d. per lb. Easier. 

. Commercial acid 2s. 6d. per lb. 
B.P. quality is being sold in 
small lots at 4s. Ib. 

. Cryst. £54 per ten, Powder £68 
per ton. Carriage paid any 
station in Great Britain. 

. 19s. — 21s. por lb. 

. Is. Gd. per lb., loss 5% for ton 
lots. Market extremely firm. 
L r pward tendency. 

. 3s. per lb. for puro crystal. 

Market firmer. 

. Gs. por lb., for 28 lb. lots. 

. Prices quoted from 2s. 3d. per lb. 
down to Is. 9d. for ton lots. 
Market rather weak. 

. 3s. per lb. Market quiot. 

. Is. ljd. per lb. less 5%. Much 
firmer with more demand. Up* 
ward tendency. 

. 9s. por lb. d/d. 

. 2s. Gd. per lb. for quantity. 

Very weak. 

. 138. Gd. per lb. 

. 3s. 3d. — 3s. Gd. per lb. according 
to quantity. 

£37 por ton. 

. 12s. Gd. per oz. for English make. 

. 15s. Gd. per lb. Weak market. 

. Gs. 3d. por lb. Firmer. 

. A steady market. Prices according 
to quantity : 

. 12s. 9d. — 14s. 9d. per lb. 

. 1 Is. 4d. — 13s. 4d. „ 

. 10s. 2d.- -12s. 2d. „ 

. 10s. 9d. — 12s. Od. ,, 

. Crystal £29, Powder £30 per ton. 
Carriage paid any station in 
Groat Britain. 

Market very firm and ndvjyicing. 
Heavy increaso in price of 
bromine. 


Potassium 
Sodium 
Ammonium 
Calcium Lactate 


Chloral Hydrate . . 

< ‘Microform 
Creosote Carbonate 
( haiiacol Carbonate 


Hr 


xtumno 


lhanatropine Hydro bro* 
mide 

Hydroquinone 

bon. Ammon. Citrate B.P. 


9 Ad. -10.U1. per ll». 

9 Id.- -1() Id. ., 

lOhl. —Is. 

Prices vary over a wide range. 
Good English make can be had 
from Is. 7d. to 2s. 3d. per lb. 

3s. 9d. por lb. 

2s. per lb. for cwt. lots. Very stoady . 

Gs. per lb. Little demand. 

12s. per lb. for cwt. lots. A 
cheaper market. 

3s. Gd. — 3s. 9d. per lb. for foreign 
makes. Weaker. Without much 
inquiry. Large stocks, 

30s. per oz. 

4s. 3d. per lb. Foreign make. 

Is. lid. — 2s. 3d. por lb., according 
to quantity. 


Magnesium Carbonate — 
Light Commercial 
Magnesium Oxide — 

Light Commercial 
Heavy Commercial 
Heavy Puro 

Menthol — 

A.B.R. reeryst. B.P. . . 


Synthetic 


Mercurials 


Rod oxide 

Corrosive sublimate . . 
White precip. 

Calomel 

Methyl Salicylato 
Methyl Sulphonal 
Paraformaldehyde 

Paraldehydo 

Phenacclin 

Phenazone 


Phenol phtliulein . . 

Potass . 1 Jitartra t e — 
99/100% (Cream of 
Tartar) 


Potass. Citrato . . 
Potass. Iodide 


Potass. Metabisulphite . . 
Potass. Permanganate — 
B.P. Crystal 

Commercial 

Quinine Sulphato 

Resorcin 

Salol 

Silver protoinate 
Sod. Benzoate, B.P. 

Sod. Citrate, B.P.C., 1923 


Sod. Hyposulphite — 
Photographic . . 


Sod. Metabiaulphite cryst. 

Sod. Nitroprussido 
Sod. Potass. Tartrate 
(Rochelle Salt) 

Sod. Salicylate 


£36 per ton net. 

£75 per ton, less 2£%. 

£26 por ton, less 2i%. 

2s.— 2s. 3d. per lb., according to 
quantity. Steady market. 

70s. Strong upward movement 
duo to disappointing Japanese 
crop. 

26s. — 358. por lb., according to 
quantity. English make. Steady 
demand. 

Very much firmer in view of the 
rise in the price of quickeilvor. 
Prices have boon advancod by 
Gd. por lb. 

5s. 3d. — 5s. 4d. per lb. 

3s. Gd.— 3s. 7d. „ 

4s. 7d.- 4s. 8d. „ 

3s. 1 Id. — 4s. ,, 

2s. 3d.— 2s. 9d. per lb. for carboys. 

24s. per lb. neglected. 

3s. 6d. per lb., without much 
inquiry. 

Is. 4d. — Is. 7d. per lb. in fro© 
bottlos and cases. 

Gs. 3d.- - Gs. 9d. per lb. 

8s. por lb. for cwt. lots. Spot 
prices much lower than forward 
offors. Firmer tendency. 

7s. — 7s. Gd. per lb. Firm. 


88s. per cwt., less 2£% for ton 
lots. Finn market. Prices have 
upward tendency. 

Is. 8d. — 2s. por lb. 

lGs. 8d. — 17s. fid. por lb., accord- 
ing to quantity. Demand con- 
tinues. 

7Ad. per lb., 1-cwt. kegs included. 

8£d. — 9d. per lb. carriage paid. 
English make. 

8d. — S^d. per lb. carriage paid. 
English make. 

2s. 3d. — 2s. 4d. per oz., in 100 oz. 
tins. Steady market. 

5s. Gd. per lb. 

4s. per lb. 

9s. Gd. |H>r lb. 

3s. 3d. por lb. In more plontiful 
supply. 

Is. 9d. — 2s. per lb., according to 
quantity. Much firmer in com- 
mon with other citrates, 

£14— £1 5 per ton, according to 
quantity, d/d. consignee’s sta- 
tion in 1-cwt. kegs. 

37s. Gd. — GOs. per cwt. nett cash, 
according to quantity. 

10s. per lb. Less for quantity. 

77s. Gd. — 81s. Gd. per cwt., accord- 
ing to quantity. Market quiet. 

Market weak. Powder 2s. 4d. — 
2s. 9d. per lb. Crystal at 
2s. Gd. — 2s. lOcl. per lb. Flake 
2s. lOd. — 3s. 4d. per lb. 
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Sod. Sulphide — 

Pure rocryst. .. . . lOd. — Is. 2d. per lb., according to 

quantity. 

Sod. Sulphite, anhydrous £27 10s. — £28 10s. per ton, accord- 
ing to quantity, 1-cwt. kegs 
included. In large casks £1 por 
ton less. 

Sul phonal.. .. ..18s. Gd. per lb. 

Tartar Emetic . . . . is. 4d. per lb. 

Thymol .. .. .. 1 3s. Gd.- — 15s, per lb. for good 

white crystal from ajowan seed. 


PERFUMERY CHEMICALS 


Acetophenone 

12s. Gd. per lb. 

Aubopine 

13s. Gd. 

Amyl Acetate 

2s. 9d. ,, 

Amyl Butyrate 

7s. 3d. 

Amyl Salicylate . . 

3s. 3d. 

Anothol (M.P. 21/22" C.) 
Benzyl Acetate from Chlo- 

4s. ,, 

rino-freo Benzyl Alcohol 
Benzyl Alcohol free from 

3s. 3d. 

Chlorine 

Benzaklehydn free from 

3s. 3d. 

Chlorine 

3s. Gd. 

Benzyl Benzoate 

Cinnamic Aldehyde 

3s. Gd. „ 

Natural.. 

15s. Gd. 

Coumarin 

20s. 

Citronellol 

lGs. 

Citral 

10s. 

Ethyl Cinnanmte 

15s. 

Ethyl Phthalnte . . 

3s. 9d. 

Eugenol . . 

11s. 

Goran iol (Puhuurosa) 

35s. 

Goraniol 

1 Is.- 1 8s. Gd. por lb. 

Helintropi.no 

8s. 3d. por lb. 

Iso Eugenol 

15s. 9d. 

Linalol ex Hois do Rose. . 

32s. Gd. ,, Very much dearer. 

Lundy 1 Acetate 

32s. Gd. ,, Very much dearer. 

Methyl Antlmmilnto 

9s. Gd. ,, 

Methyl Benzoate 

Gs. 

Musk Ambrette . . 

52s. Gd. 

Musk Xylol 

19s. 

Nerolin 

4s. 

Phenyl Ethyl Acetate . . 

12s. Gd. 

Phenyl Ethyl Alcohol . . 

lGs. 

Rhodinol . . 

57s. Gd. 

Safrol 

Is. 10d. 

Terpineol 

2s. 9<1. 

Vunillin 

25s. 3d.— 2 Gh. Gd. per lln 

ESSENTIAL OILS 

Almond Oil, Foreign 


S.P.A 

15s. Gd. per lb 

Anise Oil . . 

3s. per lb. Firmer market forwn rd. 

Bergamot- Oil 

18s. Gd. per lb. 

Bourbon Geranium Oil . . 

35 s. 

Camphor Oil 

Canariga Oil, .Java 
Cinnamon Oil, 1 -cuf 

Cassia Oil, 80/85% 
Citronella Oil — 

75s. per ewt. 

9s. 9d. per lb. 

Obi. per oz. 

9s. 3d. per lb. 

Java 85/90% .. 

5s. 3d. 

Ceylon . . 

3s. 9d. 

Clove Oil 

8s. iUl 

Eucalyptus Oil 70/75%. . 
Lavender Oil — - 

2s. 3d. per lb. 

French 38/40% Esters 

2Gs. per lb. 

Lomon Oil 

3s 4d. „ 

Lemongrass Oil . . 

2 jM. per oz. 

Orange Oil, Swoet 

i3s. per lb. 


Otto of Rose Oil— 

Bulgarian . . . .’ 27s. Gd. per oz. 

Anatolian . . . 23s. 6d. per oz. 

Palma Rosa Oil . . . . 19s. per lb. Very short 

supply. 

Peppermint Oil — 

Way no County .. 21s. 9d. por lb. Again advanced. 

Japanese . . . . 20s. per lb. but very littlo being 

offered. 

Petitgrain Oil . . . . 10s. por lb. 

Sandal Wood Oil — 

Mysore . . . . . . 25s. per lb. 

Australian .. ..21s. per lb. 


PATENT LIST 

The dates given j n this list, nrr, hi tho rase of Applications for Patent 
those of applications, and In tho case of Complete Specifications accepted 
those of the Official Journals in which tho acceptance is announced. Com- 
plete Specifications thus advertised as accepted arc open to Inspection a 
the Patent Office Immediately, and to opposition before June 9ih ; they 
are on sale at Is. each at the Patent Office, Sale Itrauch, Quality Court, 
Chancery Lane, London, W.C. 2, 15 days after tho date given. 

I. — Applications 

Burt, Boulton, and IIn> wood, Ltd., and China. Producing 
disruptive force's in films of liquid china etc. 8284. Apr. J. 

Douglas and Grant, Ltd., and Lund. Drying -apparatus. 
8453. Apr. 3. 

Lindner, and Wunderlich and Co. Heat retaining and 
radiating blocks for fu rimers etc. 8430. Apr. 3. 

Lodge -Cottrell, Ltd. 8449. See XI. 

Marks (Grasselli Chemical Co.). Heating and distilling 
liquids. 8172. Mar. 31. 

Myrop, Mixing, emulsifying, and/or atomising. 8474. 
Apr. 3. 

Schulz. 8540. See IX. 

Wood. Drying-apparatus. 8425. Apr. 3. 

I. Complete Specifications Accepted 

9708 (1923). (4 order ko. See XIII. 

18,302 (1923). .Marks. Sso VJI. 

3300 (1924). Fouurd. Filtering-devices. (212,233.) 

3782 (1924). Bayer Co. Apparatus for producing inti- 
mate mixture between gases and liquids. (213,521.) 

If. - Applications 

Burrows, Simpkin, Sinnatt, and Slater. Method of 
freeing coal wash water etc. of suspended solids. 8225. 
Apr. I. 

Crozier. Fractional ion of hydrocarbon oils. 8575. 
Apr. 4. 

Dempster and Sons, Ltd., and Toogood. Retort settings. 
8405. Apr. 3. 

Donald. Drying peats etc. 8088. Mar. 31. 

Heyl. Production of greases etc. from oil shale, coal, 
etc. 8098. Mar. 31. 

Regenerative Coal Gasification System, Ltd., Clark, 
and Truvors. Manufacture of gas from coal etc. 8053. 
Apr. 5. 

Sauer. Manufacture of decolorising carbon. 8055, 805*;. 
Apr. 5. 

Wilson. Composition fuel. 8002. Apr. 5. 

II. — Complete Specifications Accepted 

20,114 (1922). Lewis. Molecular conversion of hydn>- 
carbon oils and separation of products. (213,295.) 

1G4G (1923). Davies. Carbonisation and/or gasificalan 
of fuels. (213,303.) 

III. — Application 

Crozier. 8575. See 1L 

IV. — Application 

British Dyestuffs Corporation, Ltd., and Hodgson. Manu- 
facture of azo dyestuffs. 8268. Apr. 1. 
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V. — Applications 

British Colanoso, Ltd., and Ellis. Treatment of products 
eto. made with cellulose derivatives. 8502. Apr. 4. 

Burlin. Removing ink eto. from liquid used in treatment 
of waste paper. 8186. Mar. 31. 

Classen. Manufacture of cellulose-containing solutions. 
8371. Apr. 2. 

Green. Manufacture of cellulose acetate. 8435. Apr. 3. 
Loowe. Spinning artificial silt- . 8177. Mar. 31. (Gor., 

3.4.23.) 

roman. Procosa for deswing und degumming fibres 
etc. 8558. Apr. 4. (Fr., 4.4.23.) 

V. — Complete Specifications Accepted 

29,254 (1922). Lovy. Production of artificial filaments* 
(213,300.) 

10,990 (1923). Koch Koramanditgos., and Kunkel. Pro- 
hieing half -stuffs and celluloso for the manufacture of pajior 
oulp and paper. (213,447.) 

VI. — Applications 

Blioquy and Callebaut. Vats for treatment of lextilo 
fibres. 8391. Apr. 3. 

Thios. Suction -dyeing textile materials. 8454. Apr. 3. 
Wheelwright. Production of printed fabrics. 8191. 
Mar. 31. 

VI. — Complete Specification Accepted 

471 (1923). Calico Printers’ Assoc., and Foumoaux. 
Treatment of cotton fabrics. (213,353.) 

VII. — Applications 

Fabriquo do Soie Artificiello do Tubizo Soc. Anon. Pro- 
duction of concentrated acetic acid from aqueous solutions 
(hereof. 8375. Apr. 2. (Uer., 4.4.23.) 

Ivlopstook, and Neiunann. Production of potassium 
carhonato. 8245. Apr. 1. 

VI Incomplete Specifications Accepted 

26,000 (1922). Nitrogen Oorp. Synthesising ammonia. 
(ISO, 912.) 

18,362 (1923). Marks (Carbide and Carbon Chemicals 
<Wp.). Purifying chlorine and other corrosive gases. 
(J 1 3,-180.) 

IX. — Applications 

Goffurt. Artificial marble, granite, etc. 8143. Mar. 31. 
Sclmlz. Production of acid-proof coating for concrete 
\ i - -.sc Is. 8540. Apr. 4. 

IX. -Complete Specifications Accepted 

6339 (1923). Tolmer. Preservation of wood. (194,083.) 
11,358 (1923). Eaton. {Substitute for wood etc. (213,468.) 
19.725 (1923). Minacho. Building-material. (213,495.) 

X. Applications. 

Aarts. Producing pig-iron or steel in blast furnaces. 
*178. Mar. 31. (Gor., 8.5.23.) 

’Jensen (International Metal Products Co.). Production 
"i ingot iron. 8250. Apr. 1. 

-b-nseu (International Metal Products Co.). Metal- 
6- -gasifying process. 8251. Apr. t. 

Kymonds. Flux for brazing iron etc. 8440. Apr. 3. 

X. Complete Specifications Accepted 

78 (1923). Taplin, and Metals Production, Ltd. Leaching 
ui - "pper ores containing slimes. (213,343.) 

!, '03 (1923). Basset. Direct reduction of ores, particu- 
1-nly iron ores. (194,280.) 

'- '.23U (1923). Lcroux. Utilisation of old metals con* 
1:11 nig aluminium. (206,811.) 

XI Applications 

• ; i it isli Electrical und Allied Industries Research Associa- 
and Flight. Electric insulating material. 8482. 

•V'\ 3. 

1 "dge-Oottrell, Ltd. (International Precipitation Co., 
' 111 i Electrical precipitation of suspended jiurtieley from 
g - »us fluids. 8449. Apr. 3. 


XI. — Complete Specifications Accepted 

3511 (1923). Armitage. Electric accumulators. (213,380.) 
12,243 (1923). Kutatani. EkxTrio resistance materials. 
(197,340.) 

13,967 (1923). Rhodin. Electrolytio separation with 
fused electrolytes. (198,376.) 

22,803 (1923). Metropolitan -Viokors Electrical Oo. 

Electric colls. (204,694.) 

XII. — Application 

Vidal. Soaps and dotersivo preparations. 8235. Apr. 1, 

XIII. — Applications 

Dowson. Varnish. 8158. Mar. 31. 

Fairweathor (Magnetic Pigment Oo.). Prewiring pig. 
moats. 8091. Mar. 31. 

XIII. — Complete Specification'Accepted 

9798 (1923). Goodocko (Eberlein). Manufacture of de. 
colorising cartlis and body colours. (213,438.) 

XIV. — Applications 

Bateman. Rubber solutions or cemonts. 8096. Mar. 31. 
Calvert. Rubber compounds. 8080. Mar. 31. 

XIV. — Complete Specification Accepted 

12,373 (1923). Jackson (Now Jersey Zinc Co.). Manu- 
facture of compounded rubber. (213,454.) 

XV. — Complete Specification Accepted 

19,294 (1923). Moeller. Manufacture of tanning extract. 
(213,493.) 

XVII.— Application 

Steffen. Continuous dejxjsition of tricalcium saccharato. 
8271. Apr. 1. 

XVI II.— Application 

Blair, Campbell, and McLean, Ltd., and Mooth. Dehydra- 
tion of alcohol. 8630. Apr. 5. 

XVIII.— Complete Specification Accepted 

32,361 (1922). International Tukamino Ferment Co. 

Yoast stimulant. (201,512.) 

. XIX. — Applications 

Dorfini'dlor. Clarifying sewage water. 8541. Apr, 4. 
Grard. Synthetic preparation of butter. 8445. Apr. 3. 
JIobb.s and Lane. Preserving and storing meat. 8108. 
Mar. 31. 

Loach, Thornley and Maypole Margarine Works. Appa- 
ratus for manufacture of margarine etc. 8367. Apr. 2. 

XIX. — Complete Specification Accepted 

1920 (1924).] Doelorcq. Water- purifying apparatus. 

(210,437.) 

XX. -Application 

Farbworke vorm. Me is tor, Lucius, und Briming. Manu- 
facture of complex metallic, arson o benzene compounds. 
8632. Apr. 5. (Gor., 9.4.23.) 

XX!.— Complete Specification Accepted 

624 (1923). Shaw. Sulphide toning or intensifying of 
photographic images. (213,354.) 

I. — Applications 

Barron and Son, Ltd., and Garron. Impact grinder. 
8996. Apr. 9. 

Carrier. Refrigerating mediums etc. 9005, 9016. Apr. 9. 
Freeman. Centrifugal separators. 8895. Apr. 8. 

Gall, Schofield, Tinsley, and Tinsley and Co. Optical 
pyrometers. 8888. Apr. 8. 

Lang, Ding and Son, and Salaman. Dehydrating compo- 
sitions. 9035. Apr. 9. 

Murks. (Liptak Firo Brick Arch Co.) Furnaces. 8749, 
8750. Apr. 7. 

Norbeck. Furnaces. 8983. Apr. 9. 

Reddio. (Campbell). Open-hearth fumacos. 9052. Apr. 9. 
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Sehnell. Heat-insulating materials for steam pipes. 0107, 

Apr. 10. 

Sobueany. Regenerative furnaces. 8877. Apr. 8. 
Stafford. Drying system. 8830. Apr. 8. 

VVreesmann. Desiccating liquid substances, 0314. Apr. 12 

I. — Complete Specifications Accepted 

1703 (1023). Descliarnps. Facilitating physical or chem- 
ical reactions in masses of loose material. (102,089). 

10,311 (1023). Robson. Apparatus for filtering liquids. 
(213,777). 

II. — Applications 

Algotri. Norif Maatsch, and General Norit Co. Process 
of producing activated carbon. 8772. Apr. 7. (Her., 
20.3.22). 

Algem. Norit Maatsch, and General Norit Co. Reactivating 
decolorising carbon. 8800, 8807. Apr. 8. (Gcr., 26.5.22). 

Di.'schamps. Method of stimulating eomhustion of fuels. 
9132. Apr. 10. (Fr., 10.4.23). 

Helps. Gas manufacture. 9217. Apr. 11. 

Present t and Wofgrr. Fuel briquettes. 8883. Apr. 8. 
Urnplrby. Gas-generators. 8093. Apr. 7. 

II. — Complete Specifications Accepted 

29,780 (1022). Rutler. Process of making liquid fuel. 
(213,028). 

173 (1023). Intermit ionnle Bergin Compagnie voor Olio 
«'u Kolcn -Chemio, and llofsass. Purifying and hydro- 
genating heavy mineral oils, coal distillates, coal slimes, 
etc. (213,001)“ 

17,200 (1023). Humphreys and Glasgow, Ltd. (Evans 
O. B.). Manufacture of water-glass. (213,818). 

III. — Application 

Potts, (Stimies and Weindel.) Decomposing coal tar etc. 
into phenols and neutral oils. 8930. Apr. 9. 

III. Complete Specification Accepted 

173 (1923). Internationale Rergin Compagnie voor Alio 
en Kolen-Chomie, and Hofsass. See H. 

IV, — Applications 

Fmray. (Sec. of Chemical Industry in Basle.) Manu- 
facture of green t riphenylmet hauc-nzo dyestuffs. 8808. 
Apr. 7. 

IV. - Complete Specifications Accepted 

20,040 (1923). F. boric in. Manufacture of silicates of 

the basic dyestuffs. (201,941.) 

V. — Applications 

Dicker. (Rubber Latex Research Corporation.) Paper. 
8700. Apr. 7. 

Dicker. Bat foil or felted mut.erin.ls. 8708. Apr. 7. 
ITannay, and Know Mill Printing Co. Treatment of 
eellulosie Fibres etc. 8903. Apr. 9. 

loco Rubber and Waterproofing Co., Ltd. Manufacture 
of met m ilisrd waterproof fabrics etc. 9200. Apr. 11. 
(Fr., 20.10.23.) 

Jackson, and .Jackson. Ltd. Apparatus for hydrating 
librous pulp. 9107. Apr. 10. 

V. Complete Specifications Accepted 

30.130 (1922). Lew. Manufacture of cellule, o acetate. 
(213,031.) 

1049 (1923). Jackson. I ‘a per and paper-making. 

(213,709.) 

8907 (1923). Court an Ids. Ltd., Nappcr, and Diamond. 

Treatment of cellulose. (213,703.) 

13,319 ( 1 923). Brumby, Howard, fiercer, and Brumby 
ami Clarke, Ltd. Manubn t ure of transparent, paper. 
(213,810.) 

VI. — Application 

Farbenfttbr. vorm. F. Bayer u. Co. Process for dyeing 
acetate silk. 8904. Apr. 8. (Ger., 14.4.23.) 


VII. — Application 

Meta! Traders, Ltd. Production of chamber crystals, 
8744. Apr. 7. (Ger., 7.4.23.) 

VIII. — Application 

British Refractories Research Assoen., Dale, and Mellor. 
Manufacture of elay -industry products. 8935. Apr. 8. 

IX. -Applications 

Cliild and Lutyens. Composition for roofing, road sur- 
facing, etc. 9230. Apr. 11. 

Davis. Manufacture of cement. 8903. Apr. 8. 

. Gaertner. Process of making cement etc. 9269. Apr. 11 
Maekav. Bituminous emulsions. 8926. Apr. 8. 

Ross. Treatment of concrete, brickwork, ote. 8695. 
Apr. 7. 

Sehnell. 9157. See I. 

White. (Tehafo Teclmischo Handels-u.-Forschungs-Ges.) 
Concrete. 8900. Apr. 8. 

X. -Applications 

Aarts. Oven for treating iron ores. 9192. Apr. 10. 
Howii, and Bown. Composition for welding cast steel. 
8999. Apr. 9. 

Clark, Sumpter, and Vickers, Ltd. Heat treatment of 
steel tyres etc. 9335. Apr. 12. 

Guise, and Seriven. Treatment- of metal articles for 
prevention of tarnish. 9279. Apr. 11. 

Marino. Process of recovering constituent metals of tin- 
plate etc. 9292. Apr. 12. (Belgium, 28.11.23.) 

Redilie (Campbell). 9052. See I. 

Wilson. Welding. 9070. Apr. 10. 

X. — Complete Specifications Accepted 

27,342 (1922). Haneiau. Recovery of gold, platinum, 

and other metals. (213,626.) 

33,109, (1922). Harris. Separation of arsenic and tin 

in presence or absence of antimony. (213,639.) 

XII. Complete Specification Accepted 

1980, (1923). Lund. Production of alkali salts of higher 
fatty acids. (213,710.) 

XIII. — Applications 

Ouspari. Manufacture of protective paints ote. 8793. 
Apr. 7. 

Refries, and Sorbo Kubher-Spongo Products, Ltd. Manu- 
facture of paints, varnishes, etc. 8892. Apr. 8. 

Soe. of Chemical Industry in Basle. Manufacture of 
artificial resins. 8809. Apr. 7. (Switz., 9.4.23.) 

XIV. Applications 

Hammond. Coagulation of rubber latex. 8848. Apr. 8. 
Wcscott. Rubber emulsions. 8707. Apr. 7. 

XIV. Complete Specifications Accepted 

22,876, 8, and 9 ( 1923). Plantation Rubber Manufacturing 
Co., I-itd., and Dessau. Printing on rubber. (213,835-7.) 

XV. -- Application 

Atkin, and MeCandlish. Treatment of hides ote. 9073. 
Apr. 10. 

XV. — Complete Specification Accepted 

5625 (1923). Forster. Treatment of hides for the pro- 
duction of articles of leather. (213,740.) 

XVII. — Application 

Burunat. Treatment- of bagasse. 8901. Apr. 8. 

XIX. — Application 

Squibb and Sous. Preventing vitiation of vitamino A 
8699. Apr. 7. (U.S., 9.4.23.) 

XX. -Applications 

Loekemann. Manufacture of l-phenyl-2. 3-dimethyl J 
dimethyl am ino-5 -pyrazolone. 9163. Apr. 10. (Gei . 
10.4.23!) 

Soka.1 (KalJe and Co., Akt.-Gcs). Process for producing 
porylcnotetraearboxylie acid or its derivatives. 8893 . 
Apr 7.. 
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XX. — Complete Specifications Accepted 

1980 (1923). Lund. See XII. 

17,375 (1923). Chomische Fabrik Flora. Producing pura- 
ftjuino -benzoyl derivatives of 2-inotbyl -4-diothylaminopen- 
ianol-5 and 2-methyl-4-diinethylaminoj>©ntanol-5. (200,810.) 

24,30G (1923). Farbwerke vorrn. Meistor, LilciuH und 
Pruning. Manufacture of arsenobenssen© derivatives. 
(204,721.) 

XXL- -Complete Specification Accepted 

31,721 (1923). Comp, d’ Exploit. <los Proc. do Photo - 
graphic en Colours L s Dufay. Manufacture of photographic 
prints in colours. (208,504.) 

FORTHCOMING EVENTS 

Apr. 28. The Ceramic Society. Annual meeting in the 
Central School of Science and Technology, 
Stoke-on-Trent, at 7.30 p.m. “ Note on the Us© 
Wood-wool as a Packing Material,” by 11. Olsen. 
Apr. 29. Society of Chemical Industry, South Wales 
Section. Visit to the works of Messrs. Vivian 
and Sons, Ltd., Copper Works, Llandore, at 

2.15 p.m. 

May 2. Society of Chemical Industry, Chemical 
Engineering Group. Fifth annual general 
meeting, to ho held in the Watt Room of the 
Engineers’ Club, 39, Coventry Street, W. 1, at 
3.30 p.m. An informal dinner (tickets 6s. 6d.) 
will be held after the meeting, followed by a 
social evening, including musical and other 
items. 

May 2. Institute of Metals, Swansea Local Section , 
University College, Singleton Park, Swansea, at 

7.15 p.m. Annual general meeting. 

May 2. Society of Chemical Industry, Manchester 
Section, Textile Institute, 16, St. Mary’s Par- 
sonage, Manchester, at 7 p.m. “ Some Organic 
Sulphur Compounds ” (in relation to the deter- 
mination of total sulphur in petroleum), by J. 
Atkinson, M.Sc., and L. Guy RadelilTe, M.Se. 

M : i \ 5. Society of Engineers. Apartments of the 

Geological Society, Burlington House, W., at 
6. .‘10 p.m. “ Some Factors of Sea-defence 
Work,” by C. li. J. Clayton. 

May 5. Institution of the Ruihier Industry, London 
Section, Engineers’ Club, Coventry Street, 
London, W., ut 8 p.m. “ The Rubber Industry 
- A Plea for Closer Working,” by J. Fairbairn. 
M. \ 8. Institution of Electrical Engineers, Savoy 

Place, Victoria Embankment, London, W.fc?. 2, 
at 6 p.m. Annual General Meeting. 

Mu 3 Iron and Steel Institute, at the Institution of 

tin I !». Civil Engineers, Great George Street, London, 
S.W. 1. Annual Meeting. Annual dinner at 
t ho Hotel Cecil, Strand, AV.C. 2, oil May 8, at 

7.15 for 7.30 p.m. 

^ U 21. Royal Microscovical Society, 20, Hanover 
Square, AV. 1, at 7.30 p.m. “ Brief Observations 
on the Mounting and Photomicrography of 
Raduhc,” by Dr. E. W. Rowell, M.A. 

28. Royal Microscovical Society, 20, Hanover 
Square, W.l, at 7 p.m. Industrial A judica- 
tions Section. (1) Lecture Demonstration 6. A 
resume of the whole subject, “ The Eilicient Use 
and Manipulation of the Microscope,” by J. E. 
Barnard. (2) “ Use of the Microscope in the 
Examination of Paper,” by Mr. Lester. 


GENERAL NOTES 

Official Trade Intelligence 

The Department of Overseas Trade (Development 
and Intelligence, 35, Old Queen Street, London, 
S.W. 1) has received the following enquiries for 
British goods. British firms may obtain further 
information by applying to the Department and 
quoting the specific reference number Australia : 
Steel, (13520/E. D./E.C./2) ; (13521 /E.D./E.U./2) ; 

Belgium : Manganese ore, acetone, sodium sulphate, 
(416) ; Artificial silk, (418) ; Chile : Steel, (9649/ 
F.L./E.C./2) ; Czechoslovakia : Raw phosphates, 
(420); Germany: Silk, (421); Greece: Metals, 
hardware, (422) ; Ijitvia : Kerosene, (9085/E. R,/ 
C.C./2); Iron, (9103/F.R./E.C./2) (A) and (B).) ; 
Netherlands : Copper, phosphor bronze, iron cutlery 
and enamel ware, (432) ; Portugal ( Madeira ) : 
Metal, tinplate, (436) ; Sweden : Shellac, (438) ; 
Silk, (440) ; Switzerland : Steel, tim plate, (442) ; 
Pig and cast iron (21235/E.W./E.(\/2). 

Notes from Italy 

Orders and Notices , issued by the Italian Govern- 
ment, have of late been of particular interest to 
chemists. Tlius, one Royal Decree (Dec., 18, 1923) 
establishes the “ Consigllo Nazionale di Ricerohe,” 
affiliated to the International Research Council, and 
the “ Union e Aceademiea Nazionale,” affiiliated to 
the International Academic Union. The National 
Research Council is composed of the presidents and 
general secretaries of the national committees, a 
delegate from the Accademia dei IAncei, one from the 
Ministry of Foreign Affairs, and one from the Ministry 
of Public Instruction. A State subvention of 
175,000 lire is accorded for the work of the National 
Research Council, and 100,000 fire for that of the 
Academic Union. 

Another Decree, dated December 31, lays down 
the list of professions the exercise of which requires 
the possession of a State certificate, awarded on 
examination. The use of the title of specialist in any 
of the professions named is permitted only to those 
possessing an appropriate diploma, and offenders will 
be excluded from the profession as w r ell as subjected 
to other penalties. The professions fisted included 
those of chemist, engineer and pharmacist, and each 
applicant is required to possess appropriate degrees 
(laurea) in his particular subject. In addition, 
special regulations control the admission of candidates 
to the teaching profession. 


PUBLICATIONS RECEIVED 

Low Temperature Carbonisation. By 0. IT. Lander and 
R. F. McKay. Pp. 277. London: E. Bonn,. Ltd., 
1921. Brice 35s. 

'The Cocoa and Chocolate Industry. Jig A. W. Knait. 
Pp. 147. London: Sir /. Pitman and Sons, IAd., 
1921. Price. 3.s. 

Solubility. By J. li. Hildebrand, Bh.D. Pp. 206. 
American Chemical Society Monograph Series. New 
York: The Chemical Catalog Co., Inc., 1924. 
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Organic Syntheses. Edited by H. T. Clarke, R. Adams, 
0. Karnm, J. B. Conant, and 0. S. Marvel. Vol. 
III. Pp. v. 4-104. New York: John Wiley and Sons, 
Inc., 1923. Prico 7s. Gd. 

Official Chemical Appointments. Fifth edition. Com- 
piled under the supervision of the Publicalions Com- 
mittee of tho Institute of Chemistry by the Registrar. 
Pp. 312. London : Institute of Chemistry, 1924. 
Transactions of the Optical Society. Vol. XXV., 
No. 2. Pp. 41+96. London: The Optical Society, 
1924. Price KJs. 

PROCEEDINGS OF THE TECHNICAL SECTION OF THE PaFKR- 
makers’ Association of Great Britain and Ireland, 
1912 (Incorporated). Volume IV. Part 2. Pp. 
125-228. London: 1924. Price 10s. 6d. 

Pl T II MOAT IONS OF THE DEPARTMENT OF T1IE INTERIOR. 
fhiitcd States Geological Survey , Mineral Iicsonrces 
of the United States , 1922. Part I. Washington: 
Government Printing Office, 1924. 

Copper in 1922 (General Report). By IL A. C. 
Jen i son Pp. 257—304. 1:19 

Gold, Silver, Copper, Lead, and Zinc in Arizona in 
1922. Mines Report. By V. C. H kikes. Pp. 489 — 
518. 1 : 25. 

Gold, Silver, Copper, Lead, and Zinc in California 
and Oreoon tn 1922. Mines Report. By J. M. Hill. 
Pp. 405 151. 1:23. 

Gold, Silver, Copper, Lead, and Zinc in Utah in 
1922. Mines Report. Gy V. C. Hkikeb. Pp. 377 — 
403. 1 : 22. 

First General Report of the Lignite Utilisation Board 
of Canada, covering operations October 1, 1918, to 
January I, 1924. Pp. 203. Montreal: The Lignite 
Utilisation Board of Canada, 1924. Price $1.50. 
Anncahto per lk Industrie Chimiche k Farmaceuticiie, 
1921 e J922. Ministero Dell 5 Economia Nazionalc. 
Pp. xxxix 4 559. Rome: Tip. Oper. Rom. Co- 
operative, 1923. Lire 30. 

KoHLF.NCHEMIE EnTSTKIIUNG UNO C'HEMISCHES V EH HALTEN 
HER KOIII.EN UNO HIRER JIKSTA NDTEILE ; UNTERSUC HUNG 

df.r KoiiLEN. By Dr. H. Stracho and l)r. R. Lant. 
P]>. xvi-f-599. Leipzig: Akademi.sehe Vorlags- 

gesellst liaft M.B.H., 1924. Price paper 24 golchnaiks, 
bound 20 gm. 

Die Phy si kali sc hen vnd Chrmiscjikn Grundlauen df.s 
Kisknhcttkn wksens. By W. Mathesius. Second 
edition. Chomiscrhe Technologic in Kinzehlars- 
tellungtii, e<l i ted by Prof. A. Bin/.. Pp. xviii.-j-4S3. 
Leipzig: (). Spamer, 1924. Price bound 30 goldmarks, 
paper 2 7 gm. 

C - item l sc 1 1 -Tech ni sen e V'orschrtetkn. Part IV. Diinge- 
in i l tel (Spreiigstotfe). Futtormittel, Leboiismith 1. 
Bv l)r. O. Lange. Third edition, completely revised 
and enlarged. Pp. 21 I 750. Leipzig: O. Spamer. 
1921. l’rice, paper 45 goldmarks, bound 50. 

Report on the Kconoaiic and Commercial Conditions in 
Switzerland. By (). A. Scott, D.S.O, Department 
of Overseas Trade. Pp. 88. H.M. Stationery Office, 
1921. Price 2s. Gd. 

Report on tiii: Economic, Financial, and Industrial 
Conditions oi- the Netherlands. By R. V. Laming, 
O.B.P. Pp. 09. Department of Overseas Trade. 
ll.M. Stationery Office, 1924. Price 2s. 

Chemical Encvclop.edia. A Digest of Chemistry and 
Chemical Industry. By C. T. Kmgzett. Third 
edition. Pp. x | 600. Loudon: Balliere, Timlall 
and Cox. 1924. Price 30s. 


Colour Index. Society of Dyers and Colourists. Edited 
by F. M. Rowe, D.Sc. Pp. iv+371. Bradford: 
Society of Dyers and Colourists, 1924. Priee, bound 
in Pluviusin cloth, £5 15s. ; Edition de Luxe, £6 10 a. 

Schwefkl- und Sticktoefstudien. By Dr. F. Raschig. 
Pp. 310. Leipzig: Verlug Chemie G.m.b.H., 1924. 

Publications of the United States Geological Survey, 
Department of the Interior. Mineral Resources of 
the United States, 1922. Part I. Washington: 
Government Printing Office, 1924: — 

Gold, Silver, Copper, Lead and Zinc in Colorado 
in 1922. Mines Report. Pp. 519-556. By C. W. 
Henderson, No. 1:26. 

Gold, Silver, Copper, Lead and Zinc in Montana in 
1922, Mines Report. By O. N. Gerry. Pp. 453-488. 
No. 1:24. 

Fuller’s Earth, Statistics 1919 — 1921. The Mineral 
Industry of the British Empire and Foreign Coun- 
tries. Imperial Mineral Resources Bureau. Pp. 
iv.4-3. H.M. Stationery Office, 1924. Price 6d. 

Consolidated List of Government Publications from 
January 1 to December 31, 1923. Pp. 190, H.M. 
Stationery Office, 1924. 

Preliminary Report of the Mineral Production of 
Canada During 1923. Dominion Bureau of Statistics, 
Mining, Metallurgical, and Chemical Branch. Pp. 
38. Ottawa: F. A. Acland, 1924. 


ROYAL MICROSCOPICAL SOCIETY 

A meeting of the Industrial Applications Section of 
the Royal Microscopical Society was held at 20, 
Hanover Square, on March 20, 1924, with Dr. Stephen 
Miall in the chair. 

Mr. G. O. Searle (Linen Industry Research Associa- 
tion) communicated a paper, entitled “ Methods of 
Mass- Production in Sectioning Flax Stems.” Hu 
said that in carrying out a genetic investigation of 
certain fibre characters of the flax plant- it was found 
necessary to devise a method by Avliich transverse 
sections of up to 3000 flax stems could be cut and 
mounted by one person within a limited available 
period of about four months each year. The method 
finally devised consists essentially of making kite 
tails of cotton, each with small pieces from forty 
stems ; in this way 1000 stems could be dehydrated 
and embedded in celloidin at one time without mixing. 
After microt-oming, the sections, six from each stem, 
three of which were later discarded, were placed in 
small silk ended tubes, and forty of these tubes were 
placed in a larger long glass tube, into which solutions 
could be poured as required; in this manner the 
sections were uniformly double stained and dehy- 
drated ready for mounting. A careful record of time 
and materials was kept, and it was found that* 
2000 stems could be dealt with, and three sections 
from each stained and mounted at- an expenditure 
in time amounting for one person to six hours per 
day for 84 days, and an expenditure of mater-ils 
equalling 2ki. per stem, half of which was for sh ies 
and cover glasses. 

Mr. Harold Wrighton, B.Met., also read a com- 
munication on “ Microscopical Metallurgy.” 
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EDITORIAL 


O UR editorial in last week's issue was written 
before we had seen the letter from Dr. Fritzschc, 
which is printed in this number, It therefore 
■ jves us considerable satisfaction to find that he is 
in agreement with us in believing that a better 
understanding will be founded on a basis of truth — 
not on a basis of untruth and hypocrisy. We in 
this country have but little knowledge of what 
look place in East Prussia ; our own newspapers 
and our principal Government publications naturally 
dealt mainly with those portions of the world in 
which British troops were engaged. Dr. Fritzschc 
i> mistaken in thinking that we in this country 
approve of any actions in East Prussia not in accord- 
ance with thi‘ so-called rules of civilised warfare. 
We are in entire ignorance of these breaches and 
it any occurred we art* confident that the vast majority 
of our people regret them. We set' no reason why 
Dr. Kritzsehe and the German men of science should 
no! equally regret any breaches which occurred in 
1’" ranee and in Belgium. It was the belief that 
tin* German men of science approved of what was 
done there, that it was well-merited, that inspired 
our editorial comments. Dr. Fritzschc will render 
a MTviee to the cause of truth if lie will disclose to 
a- details of the documents he refers to as being 
concealed by the Allied Governments. Have they 
keen published '{ When, and where ? We do not 
utt.n h such importance to the individual who % has 
Die singular brain referred to by J)r. Fritzschc. *But 
111,1 ny of us in this count ry have come across a number 
"1 Germans who before the war expressed their 
krlicj that the Gormans represented a higher degree 
G ' ivilisation than Jhe British and that the w'ar 
whii-li they foresaw would come, would establish 
Dm laet. We do not attach great importance 
i<> this, other Germans wore more sensible. As to 
< liMuuy we are certain that Dr. Fritzschc does not 
reiMder that Germany should adopt os her standard, 
D"' standard of Russia in East Prussia. As a true 
h i' nd of humanity can he not regret that Chauny 
AS, ‘ K destroyed, not by the ordinary destruction of 
artillery in a time of fighting, but in the way it was '( 
U y.c write these notes we receive with the Chcmifor 
a copy of Kl.ulderadatsch with some caricu- 
j 11 " ’ “f no sjieeially relined type. We wonder why 
D' German men of science send these unscientific 


publications to their foreign subscribers. Is it 
to convince us of the unreasonable ways of the French 
or of those of the Berlin Town Council. What 
singular ideas prevail of this sort of propaganda ! 
Does Dr. Fritzsche think the circulation of this 
document makes a very favourable impression in 
foreign countries ( We suppose that in all proba- 
bility Dr. Fritzschc has as little knowledge of Chauny 
and Louvain as we have of East Prussia. This 
Journal is no place for the elucidation of matters 
of history. Knowing nothing of East Prussia, but 
knowing the sort of thing that occurs in Avar, we make 
no effort to justify what took place there. Can 
Dr. Fritzschc believe that things happened in France 
and Belgium that he would not justify '( It is in 
respect of these two countries that the difficulty 
is the greatest. 

* * * 

We have received from Professor Noyes a further 
communication and from some other correspondents 
letters which lack of space compels us to hold over 
until next week. It seems to us that we shall by 
then have sufficiently ventilated this matter for the 
present. English chemists a re already visiting 
Germany and a few German chemists come to this 
country ; wo suppose that no one expects or desires 
that tlu* gulf which at the moment separates the 
French and the Germans will continue indefinitely ; 
already there are signs of a possible general Europeun 
settlement which will diminish some of the ill- 
feeling which now exists. Thai settlement may 
bo so satisfactory that a period of hostility will be 
replaced by one of neutrality and that again by 
one of friendliness. We supjiose that every chemist 
hopes for this and that they will all. whatever 
nationality they possess, cheerfully and gradually 
drift- into a more placid state of mind. Nothing 
is so harmful as the feeling of nursing our wrath 
to keep it warm. The views expressed in this 
Journal are of some interest as showing and even 
to some extent defining points of view which will 
he gradually modified or abandoned, not by the 
individuals who now hold them, but bv the average 
chemist who desires the international unity of 
science and the complete dissociation of chemistry 
and politics. 
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POLITICAL PLATFORM FOR THE INTER- 
NATIONAL UNION OF PURE AND APPLIED 
CHEMISTRY 

By Prof. W. A. NOYES 

(Hermans and Austrians have been excluded from 
the Union for political reasons. Tf this is to continue 
the Union should adopt some political platform as 
the basis for adherence to the Union. Consciously 
or unconsciously, the reason why Frenchmen are 
unwilling to see (Hermans admitted is because they 
believe that ( Germany is preparing for another war, 
and that (Herman chemists are in sympathy with such 
a purpose. With this in mind, the proper platform 
for the Union would be : — 

1. War under modern conditions is intolerable, 
and must be avoided. 

2. Nations adhering to the Union must agree 
that, in the future, they will settle all their differences 
hv diplomatic means, or through the World Court. 

As between Uermany and the Allies the following 
logical consequences seem to follow. 

(Hermans should agree 

1. That Austria was wrong when she refused to 
submit her quarrel with Scrvia to The Hague, and 
Uermany was wrong in supporting her. 

2. That as soon as Uermany has been admitted 
to the. League of Nations, and to equal terms in the 
World Court, all questions of difference between 
Uermany and any of the Allies shall be submitted 
to the YVorld Court for decision, and shall not be used 
as a basis for another war. 

The Allies should agree : — 

1 . That the question of the legality of the occupa- 
tion of the Ruhr should be decided by the World 
Court. 

2. That, in the future, additional (Herman territory 
shall not be occupied, except in support of a dec ision 
of the World Court. 

I am very far from thinking that, any political 
platform for the Union is desirable. A political 
basis for membership seems to me just as undesirable, 
as a religious basis would be. But if a political basis 
is to be continued, it should be clearly defined and 
applied impartially, instead of resting, as it does now, 
on the misunderstanding, hatred and suspicion which 
have grown from the war. 

So long as either the Allies or (Hermans insist that 
the mistakes and wrongs of the last fiO years have 
been all on one side, there can be no peace, and each 
will continue tq prepare for another Avar. When 
each is willing to admit that there has been some 
wrong on their own side, and when each is willing to 
leave to a less partisan coining generation a more 
accurate decision about relative guilt, and, above all, 
when eaeli is willing to agree that future differences 
must be decided by some legal process and not by 
war, there will be some hope of a permanent peace. 

The political lenders oi Uermany and of the Allies 
seem to be preparing for peace on the basis of the 
report of the Com mission of experts. Is it. not pos- 
sible for the scientific men of the world to had in 
ways of peace instead of merely following the finan- 
ciers and politicians l 


THE PHENOMENA OF ROTATION 
DISPERSION 

By Prof. T. S. PATTERSON 

A discussion on rotation dispersion at the Ohemicul 
Society reported in Chemistry & Industry of March 
28, (p. 331) prompts me to the following remarks on 
the subject. 

It may perhaps be said that the purely empirical 
period in the development of our knowledge of 
optical activity came to an end in the year 1913. 
1 believe l was the first (,1.0.8., 1913, 103, 145) to 
generalise the subject by correlating and discussing 
from a single point of view all the different factors 
which influence the rotation of a compound — its 
chemical constitution, the effect of temperature, the 
influence of solvents and the influence of the refran- 
gibility of the light used. A few months later 
(April) Armstrong and Walker ( Proc . Boy. 8oc ., 

| A] 88, 392), studying the behaviour of fructose, 
assumed its rotation to be due to the superposition 
of the rotations of two iso-dynamic forms of this 
compound, the rotation of each form being unaffected 
by other factors such as temperature change or the 
influence of solvents, thus applying to fructose a 
suggestion similar to that made by Arndtsen (.1. 
ck. ph.. 1858, 1 3], 54, 421) regarding tartaric acid, 
which in turn depended upon an observation of 
Biot's that the dispersion of tartaric acid could be 
imitated by the behaviour of a mixture of turpentine 
and camphor. They conceived further the idea of 
plotting their results upon what they called a char- 
acteristic diagram, and were able to show that the 
data which had been obtained from various other 
active compounds lay also along straight lines on 
characteristic diagrams. 

In a similar manner Pickard and Kenyon found 
that the majority of their data also fitted in a most 
interesting manner on to characteristic diagrams, 
and, on the whole, they appeared to adopt as an 
explanation of the fact, the view put forward by 
Armstrong. 

Lowry has been a very ardent advocate of Arndt - 
sen’s hypothesis, and, placing his faith in an expression 
suggested by Drude, attempted to distinguish betw een 
what he calls simple, complex and anomalous rotatory 
dispersion, a point which wall he referred to further 
on. 

In throe papers published in 1010 (J.C.8.. 109, 

1 139, 1170, 1204) T carried the generalisation of this 
subject a stage further, pointing out from pinch 
experimental considerations that the study "t 
temperature rotation curves leads, without tin* 
introduction of any theory at all, to what is realk 
the fundamental significance of the characterLt m* 
diagram, namely, the fact that, for related series "f 
compounds, the common value of the rotation t"’ 
two different colours of light is independent of other 
factors, such as temperature, solvent and — wit I n 
limits— constit ut ion, and on this account I suggest* d 
the idea of a rational zero from which dispeiH' a 
coefficients should be calculated. I also subjet hd 
(l.e., p. 1204) Lowry’s views to some critic n, 
pointing out their complete insufficiency to account 
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for the observed phenomena. This criticism met 
with the approval of other authors, (P. F. Frankland 
and Garner, J.C.S., 1919, 115, 638, 639; H. M. 
Dawson, Chcrri. Soc. Ann . Reports, 1917, 13, 25), 
and it is very satisfactory to find, from his recent 
letter in Chemistry cfc Industry, April 4, p. 365, that 
Dr. Pickard now also supports the views which were 
put forward by me in 1916. 

To my criticisms, however, Lowrv has not made 
any attempt to reply and it can only be regarded as 
M/markable that after his views had been seriously 
impugned ho has republished them in a paper with 
\ustin (Phil. Trans., 1922, [A| 222, 249), an abstract 
>f which appeared in Nature of April 8, 1922, p.447.* 

1 propose* therefore to restate the main difficulties 
<» which Lowry’s hypothesis gives rise. 

In the first place it has been found in recent years 
ilmt in a great many cast's, both for homogeneous 
active substances and for active substances in 
.elution, the rotation rises with increase of tem- 
perature to reach a maximum value, and then falls 
:ic un, or conversely, falls to a minimum value and 
! hen rises again. According to Lowry, the change of 
rotation with change of temperature is due to alter- 
ation in the relative proportions of dynamic isome- 
i ides assumed to bo present. It seems" clear that, 
unless one makes assumptions so gratuitous as to 
midor all argument impossible, and to remove the 
matter to a sphere where faith takes the place of 
reason, this theory cannot account for the observed 
Llmviour. To this very important point Lowry 
makes no reference whatever. 

In the second place I pointed out that the behaviour 
nt nitrocamphor in regard to mutarotation and other 
rotatory phenomena is widely at- variance villi 
Lowry’s hypothesis, in such a substance as ethyl 
tartrate, to take a definite example, the specific 
rotation in 10 per cent, aqueous solution is | 26", 
nt 10 per cent, ethylene bromide solution it is — 1 ] *5". 
According to Lowry this is due in these two solvents 
io a difference in tin relative proportions of two 
<l\namie isomcrides of ethyl tartrate, these isome- 
mlcs having unequal rotations. Now, in the cases 
ot sm h substances as glucose or fructose which show 
mutarotation, the isodynamic change takes place 
v l< >\\ lv whereas solvent influence, as in the above ease, 
an instantaneous phenomenon. Lowry merely 
hejs this question by first assuming the changes to 
tala' place and adding ” whatever the nature of these 
i iicuiical changes may be, t he v must proceed to 
equilibrium with very great rapidity, since even the 
mh*" 1 careful exjH*riitieiits have failed to detect any 
km in the adjustment of rotatory power in the tar- 
t uic esters when conditions have been altered.” 
(/’/ I Trans., l.c., p. 259, see also J.C.S., 1915, 107, 
1177 1916, 109, 1214.) This must surely be one 

In t’ o account o£ this pa]M>r which appeared in Nature, 
^ i- 1 . Lowry and Austin make the mistake of attributing 

U) hint (1812) the explanation of the sequence of beautiful 
1,1 'it, produced by the interposition of quartz plates cut 
1" tnhcular to tJie axis, between upolu riser and an analyser 

' ' 1 > extinction. This phenomenon was, in fact, not only dis- 
( " 1 <1 by Arago in 1811 but fully understood and explained 

''ini. Biot merely developed — with characteristic ver- 
1,1 ^ tlio discovery of Arago. 
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of the strangest arguments ever put- forward in a 
scientific paper, the failure of ox]>eriments under- 
taken to test an hypothesis being regarded hot 
merely as confirmation, but even as amplification 
of it. This same test would not only reveal the 
existence of mutarotation in every substance exhibit- 
ing anomalous rotatory dispersion, but also in any 
other substance whatever to which one might choose 
to apply it. 

In favour of their view Lowry and Austin submit 
the chemical evidence that, in the case of nitro- 
camphor, isomcrides in equilibrium actually exist 
and “that their behaviour is in accordance with 
that which must be postulated for the ‘two kinds 
of optically active molecules ’ assumed by Arndt sen.” 
(Phil. Trans., l.c , 260.) In view of the importance 
which the behaviour of nitrocamphor thus assumes, 
T may point out again that the effect of mutarotation 
and the effect of solvent influence in nitrocamphor 
can, from Lowry’s own investigations, be clearly 
shown to have no connexion with each other. 

If a 5 per cent, solution of the a form of nitro- 
camphor in benzene is examined, the rotation is 
found t-o alter with lapse of time. But by extra- 
polation from these results, one can obtain the value 
— 125° as the initial rotation for this solution, that 

is, the rotation of one definite form of nitrocamphor 
before it has commenced to change into the other 
form. In exactly the same way the initial rotation 
in xylene is found to have the value — 99°, and in 
chloroform tin* value 27' . These are the values 
of one and the same form of nitrocamphor unin- 
fluenced by mutarotation ; the values before mutaro- 
tation comes into play. It is therefore apparent 
that- n-nitroeamphor shows a very marked solvent 
influence, and it is also obvious that this solvent 
influence is quite independent of the ordinary mutaro- 
tation of the nitrocamphor, and since mutarotation 
and solvent influence can be thus clearly differ- 
entiated from each other, it follows that they have 
no necessary connexion. In exactly the same wa\ 
it can be shown that the rotation of pure a -nitro- 
camphor before mutarotation occurs, varies with 
concentration in benzene, and this again entirely 
excludes dynamic isomerism and brings nitrocamphor 
into line with ethyl tartrate and other similar sub- 
stances. Since therefore the behaviour of nitro- 
camphor when the influence of mutarotation has been 
eliminated is in all respects analogous to the behaviour 
of ethyl tartrate, there is clearly no ease for the 
suggestion that mutarotation is the cause of the 
solvent effects observed with ethyl tartrate. Thus 
the behaviour of nitrocamphor instead of being a 
support of Lowry's hypothesis, affords perhaps the 
strongest evidence which can be brought against 

it. 

Nevertheless, Lowry and Austin find it difficult 
to resist “ the conclusion that tartaric acid, like 
nitrocamphor, can exist in two forms and yields 
two types of derivatives, and that the presence of 
these two types is responsible for tin* complex 
rotatory dispersion of the acids and of some of its 
derivatives.” (Na'ure, l.c., 450.) Lowry, somewhat 
prematurely, even suggests formulae for these isomers. 



CHEMISTRY AND INDUSTRY 


May 2, 1924 


4~)0 


of tartaric acid, Lowry and Burgess stating (< J.C.S . , 
1923, 123, 2118) that “after ten years search the 
co-ordination of the hydrogen atom has at last 
provided a satisfactory formula for the elusive hevo 
form of the acid.” 


Lowry and Austin (Phil. T/ans., 1 <*., 2.~>9) say that, 
” in recent years this extreme sensitiveness lias 
1 km vn regarded by many writers as an inherent 
quality of the physical property of optical rotatory 
power, but all the new r e\ ldencc goes to show' that 
Biot was right in attributing it to chemical change 
in the optically active liquid.'’ 

But the whole of the evidence upon which Lowry 
and Austin relv consists of*--]. The experiment 
cited above, b\ Biot, (A. eh. ph. 1852, 1 3], 36, 402) re- 
garding which it need perhaps only be remarked that 
the optical behaviour of a mixture of turpentine and 
camphor has not been investigated by modern 
methods, it being therefore by no means certain 
that it is analogous with that of such a substance 
as tartaric acid. Further, this part of the* evidence 
would seem to assume that both of the sub- 
stance's, turpentine and camphor, have so-ealled 
simple and normal rotation dispersion. It appears, 
however, to be the* case' that both of the substances 
on which this proof depends, themse*lvcs show anom- 
alous rotation dispersion, a fact which seems 
sutticicnt to invalidate the whole argument. 2. The 
behaviour of nitrocumphor, which, as explained 
above*, tends exactly in the opposite direction, 
and 3, the*ir mathematical application e»f Drude’s 
expressions to rotation-dispersion curve's, which last 
presumably e*e institutes “ the new evidence ” as there 
is nothing more. This ‘‘mathematical evidence” 
consists in assuming that the* relationship between 
rotation and wave length ought I o be represented 


by the* expression- suggested by Drude— a ^ - • 

The* statement that certain elata can be* represented 
by a Drude (expression containing only one term 
sounds perhaps more* simple than it is, for this 
expression represents a cubic curve anel contains two 
arbitrary eemstants. Nevertheless, if values for k 
and e* can be* found to lit the expeTimcntal elata, 
Ijowrv calls the dispersion simple, ajui assume*s that 
the active substance present is homogeneous. If suit- 
able constants cannot be* found the expression is 


altered to u v ^hich is an expiession 

of tlie* jij'th degre*e containing Jour arbitrary eemstants. 
Considering the complexity of the* expression it is 
not surprising that it can be adapted to lit most 
rotation dispe rsion curves, if it does Jit Lowry calls 
the dispersioi . according to circumstances, anom- 
alous or complex, and maintains that since there 
are' two Drude terms there* are* two dynamic iso- 
meridrs prese*nt, the discovery of which “is a 
fascinating problem w hich still awaits investigation.” 
(NaUttr, l.e*., 4.4)) The rotation -elis]K*rsion of quartz, 
as appears freun Lowry's, work, can only be' repre- 
sented by a Druele expression containing three* te*rms. 
Presumably therefore tbe* discovery of three d\mmiie 
isomerides of quartz is another fascinating problem 
for the future. 


All these “ theories ’’ about rotation dispersion 
seem to indicate a strange neglect of what appears 
to me, at least, to be the chief fruit of many years 
of investigation. According ter Lowry’s way of 
looking at the subject, not merely each particular 
substance, but each particular substance in all the 
infinite number of different circumstances in which 
it might be placed by change of tejrqx'rature, change 
of solvent, and change of concentration, must be 
regarded as a separate ease almost completely un- 
related to each other, whereas, in fact, the experi- 
mental results obtained by JFrankland, Lowry, 
Pickard and Kenyon, myself, and others, regarded 
from a broader point of view r , show a most remarkable 
uniformity and allow of a very wide generalisation. 
In the accompanying figure is shown a characteristic 



diagram embracing Lowry and Austin's result", 
the diagram being constructed according to tbe 
method suggested by me (J.C.S., 1010, 109, 1181) 
Rotation values for mercury green are plotted along 
the horizontal axis which is therefore taken as the 
reference line, and vertically above or below those 
(according to sign) there are plotted the corresponding 
differences between these rotations and those for 
other colours of light. 

The data represented by the diagram vary from 
tlie value [M]' J V,h -1015-8 for tartar emetic in 
0-32 per cent, aqueous solution to (M) 20 ^— - 702 
for tartar emetic in alkaline solution. Since Ibe 
highest values of tin* rotation of tartaric acid it s< if 
is only 27", it is impossible to make the data 
for tartaric acid visible along with the otic o* 
on a diagram of practicable dimensions. It will be 
seen, however, that the data of Lowry and Austm 
for tartar emetic, potassium tartrate, Rochelle salt, 
boro tart aric acid and jiotassium bismuthyl tart ran* 
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ill in aqueous solution and for tartar emetic in alkaline 
solution lie very nearly along straight lines in the 
diagram. The values for tartaric acid lie within the 
region marked by a square, the region within which 
momalous rotation dispersion is most obvious. 
In spite of tho fact that, according to Lowry and 
Vustin, the dispersion of tartar emetic in aqueous 
olution as well as in excess of alkali is both simple 
nd normal, whilst that of tartaric acid is highly 
nonmlous the data for them all .appear to fit on 
(i one diagram. On account of the difference of 
• •ale this is most easily shown by calculation. In 
lie figure, the line which joins the point representing 
: he rotation of tartar emetic in water (p — 5*32) 
or violet light, and that representing the corro- 
j >onding rotation for tartar emetic of a similar 
• . meentration in the presence of excess of alkali, 
I,, is the equation y 8(3044 X — 17*2, whereas that 

mining the two points representing the rotations 
tnr the cadmium line (1438, has the equation 
\ 0-325222X f 2*84. These two lines intersect 

<-ne another at a point whose co-ordinates are 
t 17*8, — 2*92); at this point the rotation for these 
! wo colours would be equal and would have the value 

14-88’, the corresponding value for mercury green 
being | 17*8°. By constructing a separate diagram 
on a much larger scale for tartaric acid, the cadmium 
red and mercury violet lines are found to intersect 
at the value j 13-19°, a point which can, of course, 
.utimlly be realised in practice, and which is aston- 
ishingly close, considering the circumstances, to the 
I I 88 which is derived from the tartar emetic curves. 
U it not a very si/nifieant fact that the highly 
' anomalous 51 rotation dispersion of tartaric acid 
i in be calculated thu .closely from the data, so very 
di lie rent in degree, <x tartar emetic in water or in 
alkaline solution, considering the fact that in both 
i lie latter eases, the rotation dispersion is “ normal ” 
and simple.” Surely, therefore, the whole lesson 
<4 l he characteristic diagram is that the dispersion 
<>t all these substances for these two colours of light 
dxmld be calculated with reference to this particular 
pant |- 13-19°, — the rational zero for these two 
Miluiirs. 

Similarly, of course, the dispersion ratio for mercury 
M ild and mercury green should be calculated from 
tlx point of intersection of these two lines which, by 
< ak illation from the data for tartar emetic, is -f 17-8°, 
mhI from the diagram for tartaric acid is 19*7°. In 
tin- table in the next column dispersion coellieients 
lfg Kr 

,()l || t / calculated (l), by the ordinary method, 

a,1( l I-) from the rational zero (19-7) are compared. 

V\lnLst the ordinary dispersion co efficient varies 
'x'iAMvn 0-2795 and 1*809, the rational dispersion 
'"' llx i(>nt only varies between 1*709 and 1-801, 
JI1| I (, mbraces a considerable number of different 
Ml Id. mens under different circumstances. This pro- 
miIu"> seems to summarise Lowry and Austin's 
wo, l‘ V( f y much more simply than their own, since 
Ox latter involves the elimination of some fifty or 
arbitrary constants. 

1 1*^ question seems analogous to that of the 

mIu- heats of the elements. When Dulong and 
,tH found that, for the most part, the atomic 
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Dispersion Coefficient of Deiuvvtives of Tartaric Aen> 


Temperature 20 g ; Rational zero | 19-7 3 . 


Molecular 

Ordinary 

Rational 

rotation* 

dispersion 

dispersion 

Aetivo substance / 43.38 

Sodium tartrate (p : 

rxnri 

coefficient 

coefficient. 

r * 

22-54) .. .. {107-7 4 

.Sodium tartrate ( p : 

4-08-23 

1-579 

1 81.73 

34-32) .. .. 103-04 

Potassium tart ram 

0.3-58 

l -.77 1 

1 si 0.7 

(p : 33-0) .. 120-01 

Rochelle salt (p : 

79 01 

1-591 

1-78.7 

44-03) .. .. 101-4.7 

Ammonium tartrate 

72-10 

1 -580 

1-740 

ip: 32-1) . 1 22 S3 

Tartar omotio (in 

70-7 7 

1 000 

1-8072 

water p : 5-32) . . 10 1.7 -8 
Tartar emetic (in 
excess of alkulino 

573-7 

1-7707 

1-798 

solution p : 5-53) — 702-0 

380-4 

1 -8454 

1-804 

Tartaric acid (p : 55) {-2-772 

-r 9-9 19 

0-2795 

1*731 

., ip : 45) 5-440 

11*479 

0-474 

1-734 

„ (p:3. r >) 15-197 

17-120 

0-8874 

1 -749 

,, ., (/> : 25) 17-350 

1 8 355 

0-9450 

1-743 

„ „ 1 (p : 15) 21-730 

20-888 

1-040 

1-709 

„ . „ (p:5) 20-087 

Potassium tart rate 
in pmsenco of al- 

23-504 

1-135 

1-837 

kali (c- 4-7) .. 97*3 

Sodium tartrate in 
presence of alkali 

01 4 

1 585 

1-801 

(« — 4-0) .. .. 98 7 

Potassium arson yl 

02 4 

1-582 

1-8.70 

tar trato (c~2-5). . 1 14-9 
Potassium hismuthyl 
tartrate with ex- 

‘ *" ~ 

1-591 

1-813 

cess alkali (c --2-5)- 298-9 
Borotartaric acid (0* 1 0 

1.799 

1-809 

1-774 

mol. per 100 cc.)-{- 150-2 

4 - 90-0 

1-658 

1-841 


weight- of an element multiplied by its specific beat 
gave a constant, they simply adopted, without theoris- 
ing on the subject at all, what appeared to be a sug- 
gestion made by nature itself. In the present 
instance nothing could be clearer than that, for a set 
of chemically related compounds, the ratio of the 
rotation for a given colour of light to that for some 
other colour of light ought to be calculated with 
reference to the common rotation value for these 
two colours — with reference to the rational zero. 
When such a regularity as is shown in the table can 
be introduced amongst a heterogeneous collection 
of data like these, surely the obvious conclusion 
ought to be adopted whether or not a theoretical 
** explanation ” connecting the phenomena with 
hypothetical absorption hands or problematical elec- 
trons can be offered. For after all, what this 
phenomenon requires is investigation rather than 
4 * explanation.” 

Organic Chemistry Department, 

University of Olasgow 
April 9, 1924 


The death is announced of Prof. Siegmund Oahriel, 
for many years director of the organic division of the 
Chemical Institute of the University of Berlin, and 
author of numerous researches on the synthesis of 
organic compounds, especially of phthalic acid 
derivatives, and amines. 
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THE HOLMBOE ELECTROLYTIC 
HYDROGEN GENERATOR 

By MARC HANSSEN 
Chief Eng., Fredr iksstad, Norway 

The use of hydrogen in the chemical industry 
for the hydrogenation of oils and fats and in various 
synthetic processes as in the manufacture of precious 
stones, has been considerably increased during the 
last ten years, and it seem s as if the successful 
development of many important branches of the 
chemical industry will, to a large extent, depend 
on the safe production of large quantities of pure 
and cheap hydrogen. 


lfL' 

have concentrated their attention on the design of a 
efficient electrolytic cell and a large patent literatm 
already covers this subject. The majority of tl 
suggested types, however, has not passed beyond tli 
drawing-board or the experimental stage. Of thos 
few types which have found their way into practice 
use, most are limited by their special design to 
comparatively small specific output, too small foi 
commercial use on a large scale. The reason for this 
limited success may depend upon the fact that onh 
a few inventors have had the opportunity of actually 
running large electrolytic plants for a number oi 
years, and therefore lack the practical experience 
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The purity of the gas is of the greatest importance 
and it is generally required that hydrogen shall have 
a purity of 100 per cent., and he free from moisture. 
The onl> process, w hich up to the present has been 
able to comply with this jequirement, 1 * the electro- 
lytic process, as most of the electrolytic plants can 
produce hydrogen with a purity close to 100 per cent., 
the impurities being oxygen, moisture and probably 
traces of the alkali used as electrolyte. The gas is 
mostly purified by passing it through a furnace 
containing an electrically heated catalyst, in order 
to combine the excess of ox \ gen x\ i 1 1 1 hydrogen to 
form water. 

Owing to the increasing demand for hwlrogen, a 
great number of inventors in all parts of the world 


and knowledge of the requirements essential for the 
design of an efficient and reliable electrolytic cell. 

A type of cell which has proved to be highly 
efficient and economical is the Holmboe hydrogen 
generator, designed by C. F. Holmboe, D.Sc., the 
managing director of T)c Nordiske Fabriker, JDenota 
A/S, in Fredriksstad, Norway. The first units oi 
these cells were started up in 1019, and have hf-eii 
in continuous operation since, day and night with- 
out stop. The cells have up to the present neither 
been opened for inspection nor has any part 
repaired or renewed. They have been filled twice a ■ lay 
with distilled water, which is all the work requite ! 

Fig. 1 illustrates the battery of Holmboe hydi"!^ 11 
generators, installed at the Henofa w'orks at ffieth 
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-iksstad. The cells, which are of the 3000- ampere 
ype, are totally enclosed.* In the cell-room, 
/[town in Fig. 1, are 400 cells. On each shift 
,nlv one man is required to look after the plant, 
iitf work consisting in the control-analysis of the 
rases, keeping the cells filled with distilled water, 
md looking after the stills for the production of 
I ist il led water. 

'The electrolytic efficiency of the Holmboe hydrogen 
^iterator is equal to about 7*3 cb. ft. of hydrogen 
pi*r kw.-hr., measured at 20° C. and 760 mm. taken 
i> an average over one year. The efficiency varies 
w ith the output between 7*1 and 7-6 eb. ft. hydrogen 



|i» r kw.-hr., and is remarkably constant, although 
the gas output from month to month can fluctuate 
:](> per cent, above and below the medium output. 
Tins fact is due to the electrothermal storage in the 
tells themselves, which is a special feature of the 
Holm hoc hydrogen generators. 

The hydrogen leaves the cells with a purity of 
loo per cent., the traces of moisture being separated 
h\ a special device. The oxygen has an average 
pin il y of 99-75 per cent., and can be compressed 
•lircci into cylinders. A special purification of the 
two gases is therefore not necessary. . The floor - 
"pmo and building required for the Holmboe hydrogen 
generators are very moderate and the cost of the 
building with normal foundations only about 30- 
>o pc r cent, of the cost of the plant, depending upon 
the size. The total power of the power station 
attached to the plant is 7500 lew. d.c. 

Owing to the high efficiency and the simple and 
dm aide design of the Holmboe hydrogen generators, 
tin- lotal production cost is very moderate. The 

illustrated in Fig. 1 produces 1000 cb. ft. of 
l»\ linden in the gas-holders of the works at a total 
(,,s i d Is. 9d., including cost of power, distilled 

i Imt escape ot alkaline* particles from the electrolyte 
’"hi' I has proved so unpleasant a feature of open cells) is 
H u ‘t< m possible, and fitted with a special equalising device 

, '' r ll,< -as pressures. 


water, labour, sundry expenses, interest on capital 
invested in the plant and maintenance. 

It is very important that the cells are supplied 
with pure distilled water. A new method of pro- 
ducing distilled water, particularly in eases where 
cheap power is available, is illustrated in the drawing, 
Fig. 2. The still is fitted with electrodes E (in 
this typo 3 electrodes for 3-phase alternating 
current) and a system of coils. When the current 
passes through the electrodes the water in the still 
begins to evaporate. The steam so produced passes 
through a pipe connected to a motor-driven centri- 
fugal-compressor in which the steam pressure 1 is 
increased. This steam, at a pressure higher than 
atmospheric, flows through the coil-system in the 
still and in condensing gives off most of its heat 
to the water in the still. From the coil in the still 
the condensate and what may be left of the steam 
pass through a heater and thus into the large storage 
tank for distilled water. The electrodes carry in 
actual operation only a little more than the current 
equal to the heat required for raising the temperature 
of the feed- water to about 110° C. plus the heat lost 
by radiation. The fresh water enters the heater 
at “a,” is predicated and passes to the float-valve 
which keeps the water-level constant in the still. 
This method of producing distilled water is very 
simple, efficient and highly economical where water 
power at moderate cost is at hand. 

PULVERISED FUEL FOR STEAM 
GENERATION 

(From a Correspondent) 

The North Metropolitan Electric Power Supply Vo. 
have now placed with Messrs. The Underfeed Stoker 
Co., Ltd., for their Willesden electricity station, the 
first order in Great "Britain for a modem " Lopulco " 
pulverised fuel equipment, to be applied to one 
“ Clayton ” water tube boiler of a normal duty of 
60,000 lb. water evaporated per hour, to be running 
in October. This fact is significant, as it means that 
the struggle between pulverised fuel and mechanical 
stoking (of which the two general types are the 
improved travelling grate and the multiple 'retort) 
for supremacy in the water tube boiler world has 
spread in earnest to Great- Britain, following on the 
enormous developments in the United States during 
the past three years, and the very recent orders in 
France for the Vi try and the Gennevi fliers stations. 

The matter is particularly interesting to the 
chemical engineer, because there seems to be every 
indication that the many difficult problems of burning 
fuel in a pulverised condition under water tube 
boilers have been solved, and one may expect sooner 
or later equal progress not only in metallurgical and 
general furnace work, but also for cylindrical boilers 
on land and sea, as well as locomotives. 

The installation at Willesden is to consist of the 
latest type of “ (flay ton ” bent tube type water-tube 
boilers, as suitable for the purest feed water, with a 
heating surface of 7200 sq. ft., working at 200 lb. 
pressure, and 650° F. superheat, the temperature 
of the inlet feed-water being 150" F, the r; ting with 
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ordinary mechanical stoking being 50,000 Jb. of steam 
per hour actual. 

I lie ijopulco pulverised fuel c*(piipment will 
eonslst of one of the newest vertical gravity coal 
driers, utilising only the hot exit flue gases in the 
chimney base, mixed v\ith air to give a temperature 
of about 215 F., working in conjunction with a 

Raymond pulveriser of the 6-roli, low -sided type, 
the combined set having a duty of 0 tons of bitu- 
minous eoal per hour, reducing the moisture from 
10% to 4%. It i-< interesting to note that one of the 
latest developments * M pulverised fuel fixing is that 
only the me< hameal moisture is now' found to be 
of importance, and excessive drying is no longer 
regarded as necessary. The fineness of the grinding 
is to be 00% through a 100 rnesli, and SO Sf>% 
through a 200 mesh, being therefore somewhat finer 
than tin* usual 05 % through 200 mesh. The 
eoal H" it enters the plant, before passing to the 
overhead bunkers above the vertical drier, will be 
crushed so as to pass wholly through a J in. screen. 

The pulverised eoal is separated automatically in 
the pulveriser by means of a continuous enclosed 
air current, and conveyed to the overhead pulverised 
eoal bunker, after passing through a cyclone separator 
to disentangle the fuel from the air. Tin* apparatus 
includes two standard ” Lopulco “ variable speed 
5-group feeders, supplying therefore in all (> ” Lopul- 
co burners in the top of the combustion chamber 
pointing downwards m tin* usual way. The combus- 
tion chamber is of the most modern design, yvith large 
volume, and hollow firebrick walls throughout, 
including the usual air inlet ports and regulating 
devices, and w ill be lilted w ith the patent ” Del rick ’ 
suspended firebrick arch, in addition of course to the 
essential " Lopulco water screen, consisting of 
4-in. water-cooled steel tubes in the bottom of the 
chamber in circuit with the boiler so as to prevent 
the* melting of the ash (slagging). .Further, also the 
plant includes two “ Unco ’ air heaters which will 
preheat the air for 'combustion to 500 F. before 
passing into the hollow walls, reducing the final flue 
gas temperature to 550 F. The air then passes into 
the combustion chamber at 600-800 ’ F., thus in- 
creasing the efficiency of the combustion and cooling 
the brickwork at the same time. 

The normal duty eoal consumption will he S840 lb. 
per hour of eoal. which will be of the ordinary semi- 
bituminous equality, with a lower calorific value of 
10,000 B Th l T . as received. This will be equivalent 
to a normal evaporation of (>0,000 lb. water per hour 
actual, together yvith a long overload of 72,000 1b., 
and in addition the guarantee includes a maximum 
peak load duty for two hours’ operation of 80,000 lb. 
per hour, an interesting point in view' of the contro- 
versy as to the alleged high cost of pulverised fuel 
equipment and also because of the fluctuation in the 
demand for steam in the chemical industry. 

The efficiency guarantee is amazing, being no less 
than Sjpper cent , based on the nett calorific value 
of the fuel, and is higher than the latest American 
installations. coiTesffOftdiiig to only about 20 per cent, 
excess air above the theoretical and 17 per cent, 
carbon dioxide, the average industrial plant being 
75-120 per cent, excess air, 6 8 per cent, carbon 
dioxide, and less than 60 per cent, efficiency. 


FORTHCOMING EVENTS 

May 5. Society of Chemical Industry, London Sec - 
tion . Annual meeting at the Chemical Society, 
Burlington House, W. J, at 8 p.m. “ Bauxite 
as a Refining Agent.” Part 1, General, by 
A. G. Dunstan, D.Sc., F. B. Thole, D.Sc\, and 
F. G. P. Rom fry, D.Se. Part 2, “Application 
m the Refinery,” by A. M. O’Brien. 

May 5 Royal Society of Arts, John Street, Adelphi, 
at 8 p.m. “Photography in Industry, Science, 
and Medicine,” bv T. Thorne Baker. 

May 5. University of London, University College, 
Go ivcr Street, W.C. 1, at 5.50 p.m. “Positive 
and Negative Valences,” Prof. W. A. Noyes. 

May 5. Institution of the Ruiiukh Industry, London 
Srciion , Engineers’ Club, Coventry Street, 
London, W., at 8 p.m. “ The Rubber Industry 
— A Plea for Closer Working,” by J. Fairbairn 

May (>. Royal Collkok oi< Science Chemical Society, 
Ruval College ot Science, South Kensington. 
S.W. 7, at 5 p.m “ Fuel Cells or the Direct 
Conversion ol Fuel Energy into Electrical 
Energy,” Pnd. A. I. Allmand, D.Se. 

May 6. Society of Chemical Industry, Biixtol ,SY, 
lion , the University Chemical Department 
Bristol, at 7.80 p.m. “The Somerset Oil Slmle 
Fields,” by Dr W. F. Leslie. 

May 0. Royal Piiotock wmiic Society, 85, Russell 
Square, W.C. 1, at 7. Fourth Harter and 
Driffield Memorial Lecture, “ Tone Reproduc- 
tion in Photogi aptiy. ’ ’ l)i (J. E. K. Moon. 

May 7 Society of Pi ultc Analysts, Chemical Society \ 
Rooms, Burlington House, Piccadilly, W.J, at 
8 p.m. (1) Determination of Sugar in Urine 
by Means of Fel ling’s Solution with Met h> loin- 
Blue as Internal Indicator,” by J . H. Lam 
and Ij. Evnon. (2) “ Simple Forma of Hydrogen 
Electrode,” J. J. Considene. (8) “Note on tin 
Recognition of Hydrogenated Oils,” by K. A 
Williams and E. R. Bolton. (I) “ Estimation 
ot Copper and Tin, and Copper-Tin Alloys,” In 
A. T. Etheridge. (5) “ Notes on the Analyse 
ot Milk Powders and Condensed Milks,” In 
D. W. Steuart. Informal dinner will he held 
at 6.80 p.m. at the St. James’s Restaurant 
178, Piccadilly; W. L 

May 8. Institution of Electrical Engineers, Saves 
Place, Victoria Embankment, London, W.C. 2. 
at 0 p.in. Annual General Meeting. 

May 8 Iron and Steel Institute, at the Institution ol 

and 9. Civil Engineers, Great George Street, London. 

S.W. 1. Annual Meeting. Annual dinner at 
the Hotel Cecil, Strand, on May 8, at 7.80 p.m 

June 11 Society of Dyers and Colourists. Annual 

to 18. dinner on June 11 at the Hotel Vietoin 
Northumberland Avenue, London, S.W. 1. Cm 
ferenee on June 11 and 12 at the British Einpuc 
Exhibition, Wembley; on June 11 (3 p.m.) J R 
Hannay will give “An Historical Survey ol 
Dyeing and Calico Printing,” and on June 12 
(ll a. m.) Prof. A. G. Green, F.K.S., will speak 
on “Modern Methods of Dyeing.” River mii- 
ing (cost Jos. per person) to Windsoi mi 
June 18. Application for tickets should b«‘ 
made to the Society oi Dyers and Colour M s * 

30. Pearl Assurance Buildings, Bradford, be! or e 
‘ May 10. 
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SOCIETY OF CHEMICAL INDUSTRY 
ANNUAL GENERAL MEETING, 1924 
PATRON: H.M. THE KING 

In accordance with the provisions of by-law 68 
notice is hereby given that the Annual General 
Meeting of the Society of Chemical Industry will 
be held in tho Arts Theatre, The University, Liver- 
pool, on Wednesday, July 9, 1924, at 11 a.m. 

A preliminary programme appears on this page. 

Tn accordance with the provisions of by-law 23 
intimation is hereby given that the following mem- 
bers of Council retire from their respective offices 
at the forthcoming Annual General Meeting : Ur. 
E. F. Armstrong, F.R.S., President ; Mr. Julian L. 
Baker, Mr. C. 8. Garland, Sir Max Muspratt, Bart., 
and Sir Win. J. Pope, K.B.E., Vice-Presidents', Mr. 
John Allan, Prof. J. W. Hinchley, T)r. J. H. Paterson, 
and Mr. W. J. U. Woolcock, C.B.E., Ordinary 
Members. 

Mr. W. J. U. Woolcock, C.B.E., has been nominated 
lor election to the office of President under by-law 19 ; 
Dr. E. F. Armstrong, F.R.S., Prof. J. W. Hinchley, 
Prof. J. 0. Philip, F.R.S., and Sir Richard Throlfall, 
K.B.E., F.R.S., have been nominated Vice-Presidents 
under by-law 20. 

Mr. E. V. Evans has been re-elected Hon. Treasurer, 
and Sir Wm. J. Pope, K.B.E., has been re-elected 
lion. Foreign Secretary. 

Members are requested to nominate, on or before 
May 9 next, tit and proper persons to fill the four 
vacancies among the Ordinary Members of Council. 
Forms for this purpose can be obtained from tho 
General Secretary of the Society. 

By-law 22. — An Ordinary Member of Council shall 
be nominated by five or more members upon Form B 
in tho Schedule, a copy of which form shall be fur- 
nished by the General Secretary upon the written 
or verbal request of any member, but a member shall 
not be eligible to sign more than one such nomination 
lonn, and the member nominated shall sign the 
declaration sot forth on the form. 

A nomination shall be declared invalid by the 
( ouncil if - 

(n) The member thereon nominated is disqualified 
lor election, or ineligible to be elected, as provided 
by the by-laws. 

(b) The nomination is not made on the authorised 
[united form, or substantially not in the manner 
d in ‘ded thereon. 

(c) The nomination form is signed by less than five 
members not disqualified or not ineligible to nominate 
ns provided by the by-laws. 

\d) The nomination form is not received before 
m upon the day appointed therefor. 

{() The member nominated has not signed the 
<kr Juration printed upon the form. 

A member whose nomination aforesaid is declared 

be invalid shall receive notice thereof from the 
General Secretary, and shall not bo submitted for 
election. 

J. P. Longstaff, 

General Secretary 


The following is a Preliminarj' Programme of the 
meetings to be held in Liverpool on July 9-12 in- 
clusive. 

Wednesday, July 9. — Morning : Council Meet- 
ing. Annual General Meeting in the Arts Theatre, 
the University. Presidential Address by E. Frank- 
land Armstrong, U.Sc., F.R.S. ; Afternoon : Business 
Session in tho University. Visit to White Star 
Liner “ Cedric,” and tea on board by invitation of 
the White Star Lino. Evening : Reception and 
Dance at the Town Hall by invitation of the Right 
Hon. The Lord Mayor of Liverpool (Arnold Rush ton, 
Esq.). 

Thursday, July JO. — Morning : Messcl Memorial 
Lecture by the Right Hon. Viscount Leverhulmo, 
in tho Arts Theatre, the University, and presentation 
to the Lecturer of the Society's Messcl Medal for 
1924. Visit to the works of Messrs. Joseph Crosfield 
& Sons, Ltd., Warrington. Luncheon by invitation 
of the Directors. Afternoon : Inspection of the 
Works. Evening : Annual Dinner of the Society 
at the Midland Adelphi Hotel. 

Friday, July 11. Morning : Business Session 
in the University. Luncheon at the Midland 
Adelphi Hotel, by invitation of tho Chairman and 
Directors of the United Alkali Co., Ltd. Visit to a 
Works of the United Alkali Co., Ltd. Evening ; 
Dinner at Lady Lever Art Gallery by invitation of 
the Chairman and Directors of Messrs. Lever 
Brothers, Ltd. 

Saturday, July 12. — Visit to Lake Vyrnwy. 
Inspection of Liverpool Corporation Water Works. 

A detailed programme will be sent later to every 
member of the Society. 

Members aro ashed meantime to note that tho 
railway companies in Great Britain (except the 
Metropolitan and London Electric Railway Com- 
panies) have agreed to issue tickets at the ordinary 
single fare and one-third for the double journey to 
passengers travelling to attend the meeting. The 
tickets will be available from July 8 to 14. 

LIST OF MEMBERS ELECTED, 

11th April, 1924 

Baborov-ky, Jin, T'tmersitj ot Technology* Falken- 
steineiova 7, Brno, CzochuMo* akia. Professor oi 
Physical ChemLtn . 

Cross, Reginald B . Dai-\\ hank, Maxwell Rood, East Kil- 
bride. Gotland, 

JDesbaraC. 11. Joan, Cascade J tin, Shawinigun Falls. 1MJ. 
Canada. Works Foreman. 

Fnjioka, Chuji, Imperial IHgionic Laboratory, Igumi-cho, 
Kundn-ku. Tok\o, Japan. Research Chemist. 

Furlong. John R., 7.3, Swinderby Rond. Wembley, Middle- 
sex. Research Chemist. 

Herapath, Cyril A., “ New grove,” 142. Church Road, 
Upper Norwood. London, 8.E. 19. Chemist. 

I i it k inbottom, Wilfred J., 46 Frederick Road, Stechford, 
Birmingham. University Lecturer. 

Holland, W. IV., Standard Oil Co. (Indiana), Wood River, 
III., U.S.A. Oil Refiner. 

u 2 
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Jones, Ronald H , 28, Capel Road, Clvdacli, Swansea. 
A na lytn-al ( ’Iwmist. 

Kin Juki, ^ osliio, < /o Japanese Embassy, l\7, Port man 
Square, London, \V. 1. Choniieal Eu&incci . 

Lew ko\vit->rh, Miss P. R, KLa, 71, Pi ioi v Road, W. Hump- 
stem], London, N.W. (>. Student. 

Oka, Slminpm, ( /o l)epl. ol Applied Clieimstiy, Faculty 
ot Engineering, 'Jokyo Imperial Fniveisity, Tokyo, 
Japn n Researt li < 'In-mist . 

Rogers, L. Jo-Jvii, Mining Budding, Fniversity ot 
Toronto, Out., Canada Piolessor ot Chemistiy. 

Sands, James E , Robinson Road, Mapporlev, Notting- 
ham Laboratory Fm nisher. 

Slant, William A , United Alkali Co., Ltd., Cumud 
Building. Lnnpoo!, Miinagin^ Dui'clnr 

AYe-t w cod, John 1L, Abbey Miew<*ry. Edinburgh Chemist. 


NOTTINGHAM SECTION 

At the meeting on March 2(5, Dr. E. B. K. Prideaux 
in presenting the annual report, said tin; session 
now drawing to a (dose had been characterised, by 
a testing and adapt at ion of the new policies which 
had been initiated in preceding sessions. Although 
the leading members of the council had not been 
free from anxiety on the financial side, it had been 
decided to continue boldly the weekly publication 
of Chemistry and Industry as a high-class journal, 
in the forefront of science and at the same time 
popular in the best sense. Most members will 
agree that it is unique in these respects even if they 
do not give (heir unqualified approval in others. 
A pleasing feature is t lie liberal space now allotted 
to sectional meetings and discussions, which form 
part of the Society’s activities. The co-operation 
with the Chemical Society had continued in the 
direction of granting mutual privileges in respect 
of subscriptions. The process of unifying the 
abstracts of the two societies was also rapidly 
approaching completion. The facility afforded for 
reading at our sectional meetings papers intended 
for publication in the Chemical Society had not 
been as largely taken advantage of as was originally 
intended, but it was hoped that members would 
hear it in mind as occasion arises. 

The lamentable, loss of our chairman, fresh as 
it A\as in our minds, called for mention, since he 
was secretary of the Section for so many years. 
Only those who now continue that responsibility 
would realise how much his experience Avas missed. 
He had already last autumn made preliminary 
arrangements to secure the lecture front Prof. A. R. 
Ling on the history of fermentation. 

In passing it was peril a] is not out of place to 
record our congratulations to Mr. S. .]. Pentecost, 
on his accession to the presidency of the Society 
of Dyers and Colourists. There had been seven 
meetings in the session, one of which was held 
jointly with the Society of Dyers and Colourists. 
Oil this occasion Mr. JK. If. Saunders read a paper 
by himself and Prof. A. O. (been, F.RS., on tin- 
“ ionaznine ” dyestuffs. At the opening meeting 
the late chairman touched on some important 
aspects of chemistry in its application to the dis- 


covery of accessory food factors and the supply of 
fertilisers in agriculture. The paper was followed 
by an interesting note by Dr. Firth and Mr. «f. 
Higson on the products of the action of sodium 
hyposulphite on silver nitrate. The next meeting, 
contributed by nu mbers of the College, described 
researches in bacteriology, organic compounds, and 
regulators of acidity. The Section Avas indebted 
to the Stanton Iron Works for two papers. Mr. 
Woodhou.se described the use of the metallurgical 
microscope and photomicrography and Air. (4. J. 
Ward gave an account of the manufacture of concrete 
pipes. Finally, from the laboratory of Air. S. R. 
Trot-man, there wen* communicated the results of 
researches by himself and Mr. R. W. Sutton on 
the analysis of gelatin, examination by chemical 
and microscopical methods of foodstuffs, textiles, 
etc. The paper on the weathering of cotton and 
u'ool was the latest of a long series through which 
Mr. Trot man had advanced step bv step in the 
elucidation of textile problems. 

Early in 1924 a sectional list of members Avith 
rules, etc., was compiled in response to a demand 
which had become, somewhat pressing, since the 
last edition was in 1917-191,8. The membership 
of the Section was now about L>0. The proportion, 
however, that attended the meetings could not he 
considered satisfactory, (wen Avhen allowing for 
1 lie dispersion of members in the East Midlands area, 
and for those who resided abroad or in other areas 
The associate membership had been maintained 
by the addition of new members, many of whom 
were not only keen in attending the meetings, bul 
also took part in the discussions. 

Then? was probably no meeting, whatever its 
nature, from which even the oldest and most ex- 
perienced members did not carry away something 
of A^alue. Technical men might he assisted to 
follow recent progress in general chemical know 
ledge ; academic men had an opportunity of being 
impressed by advances in applied chemistry short 1\ 
after these are made. The younger men, whose 
academic knowledge should he more up-to-date, 
needed to keep in constant touch w r ith progress in 
pure and applied chemistry, since upon them would 
devolve the responsibility for the chemical industry 
Technical chemists especially might use these 
meetings to broaden the basis of their knowledge 
How much more conclusive our discussions would 
become if a group were to “ get up ” tin* subject 
of the paper, Avith the intention of informing tin* 
meeting and settling doubtful points. 

Chemical industries must always he progressive 
in their nature, and all industries had become with 
the advance of science more or less chemical in- 
dustries. The only real hope of maintaining the^c 
in the face of over increasing international com 
petition was for flic technical man, more especial!' 
the chemist, to make himself susceptible to know 
ledge from whatever quarter it might blow and for 
the manufacturer to realise his need for educated 
and alert men, to treat them generously and 
increase their numbers in proportion as he disco' < 
their beneficial effect on the quality of produce 
and economy of production. 
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SOCIETY OF GLASS TECHNOLOGY 

The seventh Annual General Meeting was held 
in Sheffield on April l(j, the president, Prof. W. E. S. 
Turner, D.So., in the chair. Col. S. C. Halse, was 
elected President in succession to Prof. W. E. 8. 
'Pinner. The other vacancies were filled as follows : 
Vice-presidents, F. G. Clark R. L. Frink ; Members 
of Council, H. A. Bateson, W. R. Dale, J. Moncrieff, 
W. J. Rees, B.Sc. Tech., «T. H. Steele, J.P., and H. 
Webb; Hon. Treasurer, J. Connolly ; American Treas- 
urer Wm. M. Clark, Ph.B. ; Hon. Secretary, S. 
English, M.Se. ; Auditors, Ed. Meigh, M.Sc." and 
Dennis Wood, F.S.A.A. The Annual Report and 
Accounts showed that 1923 was a successful year. 
The foreign membership continued to increase, 
numbering 190 (including 109 resident in the United 
States) out of 015 at the end of 1923. Altogether 
the society was connected by membership with no 
fewer than seventeen countries. Prof, H. Le Ohatelier, 
Paris, was elected honorary member of the society. 

A paper entitled “ The Physical Properties of 
Some Alloys Resistant to Heat and Corrosion " 
w a> read bv J. H. G. Monypenny, F.lnst.P., who 
dealt with problems which might occur in machinery 
pertaining to the glass industry, and said there 
were also certain general engineering uses for material 
having these special properties, such as the applica- 
tion of the material to various fittings for steam 
service and hydraulic work. Dealing first with 
stainless steel, he outlined the range of properties 
obtainable, dwelling also on the mechanical and 
licat-rosisling properties. Passing on to alloys 
developed for special properties, particulars were 
given of stainless material in which resistance to 
mineral acids had been greatly increased, and the 
tcmlom v for galvanic action in contact with bronze 
and other copper alloys entirely removed. A short 
dosi-riptioji of some special alloys which had been 
developed for resisting sealing was given. A sample 
exposed in a brick kiln for a fortnight, the tempera- 
ture reaching J200° C , revealed a total change in 
Height of only 0-04 per cent. The glass industry 
n ’{Hired alloys suitable lot a number of special 
purposes, in some cases for resisting general cor- 
rosion, and in others for resisting the effects of high 
temperatures. Probably no single alloy would be 
suitable for all purposes, though for any of 'those 
purposes some type of stainless steel would be 
h‘und useful. For developing any one special 
pniperty in an exceptional degree, it was generally 
humd necessary to sacrifice other properties to some 
extent, so that it Was advisable for the maker and 
tlx user to collaborate. 

Mr. W. R, Barclay, A.M.l.E.E, followed with a 
p'per entitled “Home Properties and Possible' 
Industrial Uses of Alloys containing Nickel/’ devoted 
to nvo alloys, the simple nickel-copper series and the 
u x lad-chromium series, with no other metals added. 
It' I erring to the nickel-copper alloys he emphasised 
tlinr remarkable ductility, combined with eonsider- 
id-lt toughness and strength, and very considerable 
1(1 1 ’dance to corrosion. A retention of strength 
;,t ' mperatures higher than those at which ordinary 
n, ”‘ ferrous metals broke down was particularly 


evident in the nickel-copper alloys containing high 
nickel. As an illustration of the enormous duc- 
tility, he quoted a recent example of material manu- 
factured, in which it has been possible to cold-work 
a 2 in. bar right down to 0 2 in. without annealing. 
The two nickel-chromium alloys hitherto developed 
were the 85 per cent, nickel, 15 per cent, chromium, 
and the 80 per cent, nickel, 20 per cent, chromium. 
They were remarkable materials, bridging the great 
gulf that had hitherto existed between ferrous and 
non-ferrous materials, and combining in a high 
degree the best properties of both. These were 
the alloys which had made modem developments of 
electric heating possible. A very important applica- 
tion was their use in annealing furnaces. 

During the morning an exhibition of special steel 
and non-ferrous alloys, and of tools and plant made 
from them, was held in the Department of Glass 
Technology of the University of Sheffield. The 
following firms exhibited: Brown Bay lev's Steel 
Works, Ltd., Sheffield; Cronite Foundry ( Y> . , Ltd., 
Tottenham, London; T. Firth and Sons, Lid., 
Sheffield ; Foster Instrument Co., Ltd., Letch - 
worth ; H. Wiggin and Co., Ltd., Birmingham ; T. G. 
Wolstenholme and Sons, Sheffield. 


SOCIETE DE CHIMIE INDUSTRIELLE 

The fourth Congress of this Society will be held 
in Bordeaux from June 15 to 21, and local com- 
mittees are already at work. The Congress will 
be divided into six groups, viz. : (1) Works and 
laboratory, (2) Fuels, (3) Metallurgical and mineral 
industries, (4) Organic industries, (5) Agriculture 
and agricultural industries, and ((>) Economic 
organisation. The main programme of the Congress 
will be as follows: Sunday, June 15, arrival at 
Bordeaux, and visit to the Fair. In the evening 
there will be a reception by the Organising Com- 
mittee in the Grand Theatre. Monday , June 10, 
the Congress will be formally opened, and will be 
followed by conferences and meetings of the presi- 
dents and secretaries of the groups. In the evening 
there will be meetings of the sections of the con- 
ference and a reception at the Bordeaux Town Hall. 
On the morning of Tuesday , June 17, there will be 
visits to dockyards and factories, followed by 
sectional meetings. Further visits will be paid 
on the morning of Wednesday , June 18, and in the 
evening there will be sectional committee meetings 
followed by the formal meeting of closure, concluding 
with a banquet. On Thursday, ‘ June 19, there 
will be an excursion in the Graves and Sauteme 
districts, including the tasting of the principal 
" crus,” and concluding with a banquet. Numerous 
excursions of great interest will also be arranged 
for June 20. 

As in former years, numerous foreign societies 
have been invited, and we are asked to state that 
the Soci&te do Cliimie Indust rielle hopes to receive 
at Bordeaux a large delegation from Great Britain, 
and in particular from the Society of Chemical 
Industry. 
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CORRESPONDENCE 

LEGISLATION IN RELATION TO CHEMICAL 
INDUSTRY 

Sir, -Til your last issue you comment on the 
learned Referee's award in the recent complaint 
against the inclusion of ** Rongalite ” in the list of 
scheduled chemicals under t He Safeguarding of 
Industries Act, and the associations of this award 
with the articles that appeared in your columns 
about a year ago upon the definition of the chemical 
terms used in the Act The fact that these articles 
figured so prominently in these recent proceedings 
not only furnishes the occasion, but also, I venture 
to think, constitutes a complete justification, for the 
consideration in your columns of the several issues 
raised thereby, affecting, as they do, legislation in 
its relation to chemical industry, and the true position 
of the scientific man who contributes towards their 
solution by giving evidence in the public courts. 

At the Rongalite hearing I only had the oppor- 
tunity of giving evidence as a buyer of chemicals ; 

L would claim the hospitality of your columns on a 
broader plea, for not only am l an original member 
of our Society, hut I am one of the few' now left who 
saw its constitution hammered out at the earlier 
meetings, when it barely escaped entering upon its 
career* under the narrower title of tin* Society of 
( Temieal Engineers 

The matter presents itself in three aspects : — 

J. The relation of the chemist to the Act in its 
drafting, passage through Parliament, and subsequent 
application in practice. 

IT. The position of the chemist as witness during 
the hearing of the eases under the Act, particularly 
as regards the policy <>f acting as an advocate for a 
jMirtieular issue 

[IT. The consideration as 1<> how r the chemist 
comes out of the ordeal, and how his status in the 
eyes of the public as a professional man is influenced 
thereby, and w hat lessons may lie learned therefrom. 

I. Definitions under the. AD — The essential point 
of interest in the Act to the chemist engaged in 
industry is the schedule accompanying the first- 
part/ of the Act and the resultant list prepared by 
the Board of Trade of 3000 or so chemicals listed 
as fine chemicals, synthetic organic chemicals, analyti- 
cal chemicals or fermentation products. Seldom has 
a clause in an Act of Parliament l>eeii subjects! to 
such destructive criticism, and this reached its 
climax in the onslaught of Sir William Pope on the 
Carbide decision in his letter to the Times of 
December S, 1922 reproduced in your January issue 
of 11)23. and elalforated in the three articles already 
referred to, published by you about the same time. 

In \our current leading article you comment on the 
desirability of a Court of Chemists that should frame 
definitions of the terms used in the Act. This 
advice is vise, but somewhat, belated, and the 
Court you suggest, is not only without representation 
of that body of chemists which was the only one 
that at the ineeption of the Act recognised the neces- 
sity of defining its terms before they were put into 
operation, but which also from Hie industrial char- 
acter of its membership is the best fitted to advise 


upon their formulation. The British Association of 
Chemists took action before the first hearing of a ease 
in the Referee’s court, and by ventilation of the 
matter in the Times and other newspapers, and by 
negotiations with kindred societies, strove to get 
chemists to put forward authoritative definitions 
which would guide the Referee in his decisions, and 
so would consequently have reduced to a minimum 
the acrimonious and confusing proceedings in the 
Referee's court that, in the opinion of Sir William 
Pope, constituted a “ ridiculous farce,” a judgment 
too severe, though not entirely unmerited. Had that 
been true, the blame would not have lain with the 
Referee, whose conduct of the eases has been irre- 
proachable, but with the chemists themselves, who 
had burked the issue, for, apart from the B.A.C., the 
Manchester section of our Society was, so far as T 
remember, the only body of chemists who made any 
effort, to solve it, and oven they gave lip the attempt. 

The terms used in the* Act, ' fine chemical, ” “ syn- 
thetic organic chemical,” etc., have no fixed and 
invariable significance to the chemist or technician, 
and the one that has been most discussed, aud to 
which I shall confine myself, viz., that of ” syn- 
thetic organic chemical, ’ conveys to the profossor 
in his university a very different meaning to 
that which it does to the technical chemist in his 
works. The first point that emerges therefore in 
considering the proper definition of the terms is to 
decide to whom the Act is addressed, and who as a 
consequence will be the proper authority to give 
its terms their interpretation. The preamble of 
the B.A.C. letter to the Times above referred to 
states accurately, it appears to me, both the condi- 
tions under which the terms should he interpreted 
and t Tie type of person to whom they are addressed. 
It states : ” The governing terms employed in this 
Act are not interpretable in purely scientific terms. 
The contents and avowed object of the Act must, 
and accepted commercial usage should, he taken 
into consideration. What is immediately necessary 
is to secure the expression of a considered opinion 
by chemists with commercial experience reconciling 
the views of those producing and those consuming 
* chemicals ’ as an authoritative guide to the adminis- 
tration of the Act.” What, then, should have been 
the attitude of the professional man to the Act in 
its early stage of incubation { The profession 
should have been so organised that it would have 
had spokesmen in the House of Commons who could 
have pointed out the futility of using terms upon 
which those competent to judge would inevitably 
hax*e been in disagreement if the forms used were 
maintained, and an eiToi*t should have been made b> 
have such clear-cut- definitions adjusted as would 
have gained common acceptance, and so served as a 
guide to the Referee and simplified the task of tin*, 
much maligned but extraordinarily juitient publu 
servant. 

11. The. chemist in the witness-box.- —I sat throng f< 
the hearing of the Oxalic case, the Formaldehyde 
ease, and the Rongalite ease, but m t v remarks under 
the present section yvill bo confined to the last named, 

If Sir William Pope's statement in reference to th- 1 
earlier cases (and in particular the Calcium Carbide 
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case), that the proceedings were k ‘ an orgy of misin- 
terpretation and misrepresentation ” is approxi- 
mately accurate as describing the general method of 
trial and the part played by the chemist who con- 
tributed to that method boin^ carried out, then I 
would say that that orgy,” if such be the proper 
expression, repeated itself in the last trial at which 
Sir William was himself present, and it is to the 
evidence that was given in that trial that 1 propose 
to apply myself. It is unfortunate that this cannot 
be done shortly, but its importance must be the 
justification of its length. 

The issue of the trial pivoted on the articles by 
Sir William Pope already referred to, and his extern 
ion (1 should prefer the term abandonment) of the 
definition given by him in those articles of the term 
synthetic organic chemical.” Sir William’s third 
, 11 ‘tiolc in this Journal concentrated on the definition 
of an organic synthesis as residing in the linking up 
with one another of carbon atoms which previously 
were not combined or were not combined together. 
This definition was necessary to class calcium carbide 
.is a synthetic organic chemical. Sir William’s're- 
\ ised definition, as used in the Kongalite case, and 
accepted without question by the Referee, was that 
i he ** word synthesis means the artificial formation of 
a particular group or unit of constitution which was 
not previously present.” Some such definition as this 
is necessary if Kongalite is to be classed as a synthetic 
organic chemical, seeing that it contains only one 
larbon atom, and therefore the linkage definition 
fails when applied to it. ITow such a definition 
becomes at once a trap was evident from the fact 
t bat Sir William under it. excluded mono-chlor- 
benzene from the synthetic class on the ground that 
(he replacement of the Hydrogen atom by (he 
rhlorine atom was such a simple operation,” and it 
did not help the Referee out of his difficulties to have 
I’rof ( ollie immediately afterwards differing from 
Sir William as to the synthetic character of this 
mnno-chlor body. 

The matter to w hich 1 wish to address myself is 
whether the original definition given by Sir William 
in his article in your paper, or the new ad hoc defini- 
tion given by him in this particular case, is the 
true definition, and the one that would gain assent 
from the general body of chemists to whom this 
Act is addressed. * 

The point I hope to establish is that Sir Win. Pojk?, 
in the admirably conceived and fully documented 
aiiiele, pages 169-170 of the 1923 issue of this Journal, 
gi\es a definition based on an exhaustive review of 
(ke minds of leading* organic chemists, whose opinions 
an* entitled to acceptance ; that their definitions 
<tr clearly stated, incapable of misinterpretation, 
uai cumulatively decisive, and that they are not 
accompanied in the works in which these authors 
unc them by any subtractions or enlargements 
dial render them other than what they profess to be. 

. i gainst this, Sir William stated that the word 
•n nt hetic *’ has changed in meaning with the 
lopmont of chemical science, and ho goes on to 
v,l > (l quote him verbatim) : ‘‘I can illustrate that 
H 1 iking one of our most modern works on organic 
Ml,i dunces, Posner, from which an extract has 


already been read, and then simply reading on find 
lines in continuation of the quotation ; Posner 
goes on to say : k in the present book, howover, the 
idea of synthesis shall be used in the w idest possible 
sense, namely, for the whole collection of artificial 
methods for preparing chemical compounds in oppo- 
sition or contrast to the simple isolation of them 
from the natural products.’ ” Sir William then 
continued, repeating liis new definition : “ This is 
our modem idea of ehomieal synthesis ; it 
means the creation of a new unit of constitution 
which was not previously present.” The intelligent 
reader will hardly admit that Posner does really 
mean this, hut 1 shall return to that point later. 

It will, I think, be admitted that if Sir William 
Pope, in quoting this presumed extension of Posner's 
definition, had intended (o convey that the author 
really meant in any sense to jettison his clearly 
worded definition in favour of one of much wider 
scope, and if Sir William thereby sought to establish 
a justification of his own abandonment of the 
arguments used by him on 1 lie (’arbide ease, such 
presentation of the fact would justify the Referee 
in concluding that this was only one example which 
would equally apply to nil the other definitions 
quoted in that article, and that each of the other 
authors had similarly widened his views in the pages 
of the works that were cited. Had this not been 
the ease, it would have been proper for Sir William 
to have guarded the Referee from attaching such a 
general significance to the particular example quoted 
by him. 

I think I shall he able to establish that not only 
did none of the other authorities quoted modify 
their definitions in any particulars whatever, but 
also that Posner in the words quoted has no intention 
of departing from the definition that he specifically 
ami categorically puts forward, if 1 succeed in 
establishing this, 1 think L may claim that Sir 
William's “ Kongalite ” definition of organic syn- 
thesis is peculiar to himself and does not carry the 
seal of the recognised authorities whom he* quotes 
in his article. 

This is best done by taking these authorities in 
the order of their date, viz. -Lie ben (1868), Klbs 
(1889), Posner (1903), and Richter (1909). The 
other authorities quoted, Dalton, Berthelot, Meldola, 
are less relevant, and I accept Sir William Pope’s 
view as indicated in his article, that they merely 
form links in the true line of descent of the idea of 
synthesis outlined by lum in the article. 

All those authorities agree that the formation of a 
carbon compound from its elements is true syn- 
thesis. This is outside debate, and it is taken as 
admitted in all the references that follow. The 
disputable ground is as to what reactions following on, 
or outside the range of, this first stop, constitute a 
true synthesis. 

Lieben , as quoted by Sir William Pope, is very 
specific. In Sir William s words, Lieben explained, 
in the ” Arinalen T of 1868, “ very lucidly his reasons 
for restricting the term synthesis to those operations 
in which carbon atoms become actually joined 
together.” So far from, admitting that an organic 
body containing a single carbon atom can be syn- 
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thetic (save, of course, when the product of an 
elementary synthesis), Liebcn refuses this designation 
to organic compounds formed by the combination 
of carbon containing groups when such carbon 
groups are joined together in the resultant compound 
hy a non-carbon element (as, for example, oxygen), 
and be, restrict a the term to compounds formed by 
tlu* direct linking of carlxm atoms to one another. 
Hi* statement of this position is elaborate and com- 
plete, and he fortifies it by specific examples. A 
special value attaches to the definition of synthesis 
gi\on by Lichen in this paper, as it arises out of and 
is integral to the research work which it is the main 
purpose of the paper to set forth. 

Kilt*, following substantially on the lines of Lichen, 
is in a \erv special way decisive and conclusive. 
His whole statement of his view is particularly 
illuminating. His text might be taken as the best 
guide to an official definition of what an organic 
synthesis really is. He first takes the precaution 
of giving his definition in italics, and he then gives 
particular examples of bodies that ordinarily might 
be considered synthetic, but which are excluded by 
his definition : these examples being instances in 
which the number of carbon atoms in the resultant 
molecule in the one ease remains unaltered, and in 
the other is increased, but in both cases the carbon 
linkages are in no way affected. The two cases 
<1 noted are the syntheses of urea from ammonium 
cyannto and other from ethyl alcohol, and he point a 
out that in the former case the carbon atom nucleus 
remains unaltered, and in the latter ease that the 
two ethyl groups are separated by the oxygen 
linkage, and consequently the carbon nuclei remain 
unchanged 

No definition can be found that will be water- 
tight, and here Klbs boldly takes his courage in his 
hands and says in substance : This is my definition ; 
any compounds that might by some be considered 
to be synthetic organic bodies are not such, for they 
do not come within my definition. Our present-day 
chemist will also have to take up this attitude if he 
is to elaborate a definition that will be valid and 
workable as a guide to the legal profession, who are 
likely to usurp his function if he does not bestir 
himself. 

Richter does not put his definition so clearly as 
his predecessors. In fact the Referee rather boggled 
at it, but on careful reading there is no element of 
doubt as to his meaning. He says: “ By the syn- 
thesis ot a carbon compound is understood its building 
up from . . . such carbon compounds as could be 
produced from the elements.” (The italics are 
mine ) This sentence clearly indicates the building 
up of a angular carbon body from a plurality of 
carbon compounds, that is an increase in the carbon 
atom contents of the body produced ; and he further 
states on page 75 (1919 edition), quoting Lichen as 
an authority : “ These reactions in which carbon 

atoms not before combined with one another become 
united claim particular importance in the synthesis 
of organic compounds,” and he goes on to say : 
“ such reactions are the synthetic methods of organic 
chemistry in the more restricted sense ; in the future 
we shall designate them nucleus -syntheses'' (The 


italics are his.) He describes no syntheses except 
such nucleus-syntheses and the syntheses from the 
elements themselves, bo that these two classes 
constitute the totality of his synthetic methods. 
There is nothing to indicate (as presumed by some 
apparently to be the case) that the words, ** more 
restricted sense/' have any other meaning than to 
make this discrimination between the two classes 
named. 1 am sensible of, and admit the fact, that 
this second definition of Richter’s does not run quite 
( n all fours with the earlier one, for there may be a 
direct linkage of carbon atoms and consequently a 
true synthesis without addition to the number of 
carbon atoms in the molecule, but 1 have already 
said that Richter’s definitions have not the clarity 
of those given by his predecessors. 

None of the authors above mentioned have in the 
context modified by extension or subtraction the 
rigidity of the definitions they have put forward. In 
the case of Posner alone is this presumed to be the 
case, and 1 shall now deal with Sir William’s caveat 
respecting Posner s definition. The first thing to 
notice is that Posner follows Elba almost word for 
word. Having some experience as to how authors 
write books, 1 have no doubt that Posner had Ribs' 
book before him and copied his definition with such 
minor alterations as authors make under such 
circumstances. Quite a proper thing to do, but it 
is priina facie evidence that what Elbs meant, 
Posner also means. As regards Posner, Kir William, 
in quoting to the Referee the continuation of Posner’s 
paragraph (and using this as a justification of his 
own extension of the definitions given by him in 
discussing the carbide decision), states that he only 
quoted so much of the authorities as was requisite 
for the establishment of the particular case with 
which ho was then concerned. The following 
verbatim quotations of passages between the Referee 
(R.) and Sir William (P.) on this point are ven 
illuminating : 

“ (R.) You say the word synthetic, according 
to all classical writers, is entirely applicable to the 
manufacture of calcium carbide. This is the ns<* 
of the term you have elaborated m the article, is it 
not ? ” 

” (P.) No, this is only a small part of it.” 

“ (R.) It would have been a very strong authorit y 
to have produced if Sir William had not been here 
In fact it would probably have been conclusively 
in your (addressing the complainants) favour ; but 
then he is here, and he says : ‘ 1 was not 
meaning it in that way, and was only going 
so far a i * w as necessary.’ He tells us quit * 
frankly that it does not represent his whole view 
but we might assume that it did if he was not here. 

“ (P.) I think 1 have shown that pretty clearh 
because I have given here a part of a passage from 
Posner, and then there is a continuation of it. 1 
left the rest out because it was not necessary for im 
purpose.” 

Now, had T not been in court and heard Su 
William’s explanation of his reasons for this omission 
I should have thought he left it out because it w;>- 
entirely irrelevant to the immediate issue and in im 
way modified the general statement of the definition 
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specifically given. 1 think this will be admitted by 
any candid reader of the passage referred to. In 
substance it amounts to this — I paraphrase, and 1 
submit fairly paraphrase, Posner’s paragraphs to 
bring out their significance. Having given his 
definition, Posner wishes to make it clear to his 
readers that, as it is his purpose in this particular 
work to treat in a colled ive way of all the group 
reactions of organic chemistry, he may wish to 
include cases that are wider than his definition. He 
therefore says: “ In the following pages 1 shall, 
not withstanding my definition (im vorliegenden Buch 
jedoch ), adopt a much wider scope, and I shall con- 
sider as synthetic reactions all the reactions of 
organic chemistry.” That this is the true meaning 
of the passage quoted by Sir William is confirmed by 
a later passage in Posner’s book, where he seems to 
mo out of his way to warn his readers against any pre- 
ooncehed misinterpretation of the passage in ques- 
tion. On page 1 58, after treating of the Perkin 
synthesis and allied reactions, he adds (I quote the 
original so that there may be no possibility of mis- 
translation) : ‘'Die genannten Reaktionen stellen 
uicbtige wall re Synthesen (Kohlenstoffverkett ungen) 
dar.'* Thus Posner comes round full circle and 
reiterates and clinches the definition with which his 
volume opens. This sentence is the true conclusion 
to the continuation of the passage quoted to the 
Referee, and it would have been helpful to him if 
it had also been placed before him. 1 would with all 
respect submit to Sir William that in the true line 
of deMTnt from Posner he accept the Tennvsonian 
dictum and recognise that- “ it is not true that second 
thoughts are best, but first and third which are a 
riper first.” It is too late to ask the Referee to 
follow suit in the present case, but it would be fit 
matter for his consideration if the definition of 
synthesis comes up again for discussion in his eouit. 

I shall not concern myself with Prof. Collie’s 
definition of synthesis, as it has little bearing on the 
presenl issue, being concerned with laboratory 
preparations only, and including within its substance 
the \ erv term which it is seeking to define. 

fll. Lessons Arising out of the foregoing, I 
would ask the chemist to consider, on the one hand, 

I iow ambiguous is his position in his relations to 
the formulation of the laws of the country on matters 
of \ ital interest to him in his professional capacity, 
.md. on the other, how' invidious is his position when 
Im comes to participate in the interpretation of these 
laws as a. witness in the courts, and I would ask him 
how far he is in a position to answer the following 
iclevant questions < - 

U7 How is it that the profession of chemistry 
e so unorganised that, in a case such as that of the 
passing of the Safeguarding Act, there was no body 
ol chemists to whom the Government could turn 
fer a considered and authoritative opinion as a guide 
m the drafting of the Act, with the reasonable assur- 
a nre that such opinion would carry with it the assent 
et most of the chemists of the country ? 

LW. How far is it consistent with the status of 
i lie profession that the help that should be given 
the Government in the chemical aspects of its 
vi'rk (and, in particular, as crystallised in legislation) 


can only be got in the heated atmosphere of the law 
courts, and in the form of p.r parte statements liable 
to the charge of prejudice '( 

3rd. Where is the court of honour at which 
chemists can get advice from the accredited leaders 
of the profession as to their proper conduct under 
such circumstances, and which will legislate* as well 
as advise with respect to the ethics of the witness- 
box ? 

4 th. When is the chemist going to realise the 
humiliating character of this condition of things, 
and when is he going to put his house in order ’{ 

One explanation (and it is the one given to me six 
years ago by one of our leading professors when I 
was trying to interest him in the new movement 
to found a British Association of Chemists) is that 
chemists are too individualistic as a class to act in 
concert for their own ortlie common good. In the inter- 
val, however, there has been seething and movement 
in the inert chemical mass. The B.A.C. has con- 
tinued its struggling existence and is beginning to 
make good ; the Institute has transformed itself and 
become revivified and powerful ; the Federal Council 
lias added a new and valuable weapon in your 
Journal ; Prof. Baly, at Liverpool, has set forces 
into motion which should bring professional men 
into more intimate relation with one another ; and 
the time is ripe for achieving that unity without 
which the chemist will remain a cipher in his 
influence on the vital movements of the times. 
Solidarity in the chemical profession is as essential 
to success as it is to the commercialist and the 
artisan. It has become a truism since the experi- 
ences of the war that with the chemist lies the future 
not only of national safety but also of industrial 
progress. There is exaggeration in this, but if the 
chemist is to play the part that has been assigned 
to him, his force must become collect ive and unitary, 
and the inner purpose of this letter (arrived at by a 
somewhat roundabout line of argument) is to urge 
upon the chemist that if he values his profession it, 
like the ship, must find itself if its voyage is to be 
safe and prosperous.- — I am, Sir, etc., 

Wm. E. Kay 

349, The Cliff, 

Manchester 

April 10, 1924 


CONFERENCE OF THE SOCIETY OF DYERS AND 
COLOURISTS AT WEMBLEY 

Sir, — This Society has made arrangements for a 
Conference at the British Empire Exhibition, Wem- 
bley, as follows -Wednesday, June 1 J , at 3 p m., 
Mr! J. R. Hannay, F.I.C., will give an address on 
“ An Historical Survey of Dyeing and Calico Print- 
ing ” ; and on Thursday, June 12, at 11 a.m., Prof. 
A. G. Green, F.R.S., will give an address on “Modern 
Methods of Dyeing.” 

I am requested to give a hearty invitation to all 
members of the Society of Chemical Industry to 
attend both these Lectures. 

On application to the Offices of the Society given 
below', special tickets admitting your members to 
the Exhibition Grounds and to the Lectures will 
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1 >o supplied at a charge of Is. Gd. each person for 
each Lecture. The Conference Authorities at Wem- 
bley will not permit persons to enter t ho Conference 
Hall without these special tickets. 1 would point 
out that the charge for these is not more than the 
usual charge for admission into the Exhibition 
Ground# only. Non-members of the Society ean 
also attend our Annual Dinner anti River (luting, 
if application is made to these Offices — l am. Sir, 
etc., J. 13. Atkinson 

Secretary 

30, Pearl Assurance Buddings, Market Street, 
Bradford 

[Attention is drawn to the announcement of the 
Conference in question in “ Forthcoming Events,” 
p. 4 GO. '| 

BUILDING FOR PEACE 

Sir, -The comments which you make on my letter 
in your editorial of March 28 induce me to write 
you a- few lines in order to make my point of view 
in the question under discussion quite clear. 

You wonder whether I saw Chaunv soon after the 
end of the war. I did not. However, it may have 
appeared it could not have distressed a true' friend of 
humanity more, than the sight of East Prussia in 
August, Hil t. In that province, as apparently you 
may not know, nourishing villages and towns were 
destroyed, and all the horrors of war let loose at the 
command of the Russian Government which was, 
almost at the same time, assuring the German 
Government that it did not intend to make war 
against Germany! The rest of our enemies entered 
into an alliance with this same Russian Government, 
which did not even observe the customs of the 
majority of savage tribe# in warfare. Hence these 
Allies approved of these acts. It is, therefore, not 
too much to say that Germany has been attacked 
by robbers. Nothing is known which ean in the 
slightest degree shake this belief. On the. other 
hand, documents have come to the knowledge of the 
whole world which confirm the fact that the Allies 
approved of Russia’s action, and which prove Bel- 
gium's guilt in the preparation for the attack. The 
Allied Governments have good reasons for concealing 
their documents concerning the cause of the war. 

German scientific circles are by no means satisfied 
with the present relations with their colleagues on 
the Allied side, and would welcome a return to 
normal intercourse. This, however, must not take 
place on a basis of untruth and hypocrisy, but hy 
spreading the truth Hence we are at pains to have 
truth recognised, and are not giving up hope that it 
will prevail. From this point of \ icav your remarks 
inspire some hope. For in the same manner in which 
the Boer War was recognised, after some time, in 
England to bo a " mistake ” on the. part of the 
British Government, one ean perhaps hope for a 
recognition of “ mistaken ’’ policy on the part of the 
same Government in tho World War. 

Incidentally, you would perform a meritorious 
action if you would request \our correspondent, 
Mr. Hickman, to give you the name of the alleged 
German who declared in his office that the English 


were a dying nation, and that the Germans intended 
to take their place. This alleged German might 
be induced to sell his brain to an anatomical museum, 
as it would be of intense interest to many anatomists, 
for it proves an altogether extraordinary culture 
such as can no longer be found in Germany. — I am, 
Sir, etc., Dr. P. Fritz sc he 

Leipzig 

April 14, 1924 


“FATS: NATURAL AND SYNTHETIC ” 

Sir, -It is difficult to understand whether your 
correspondent 4 Labor omnia vineit ” designs in 
his letter in this week's number of Chemistry and 
Industry merely to enliven with a little humour the 
somewhat staid annals of applied chemistry, or 
whether he intends to offer a serious criticism of the 
volume Fats : Natural and Synthetic ” published 
in our joint authorship in January last. 

Lest some of your readers should take the latter 
view ve desire to make a few comments on the 
insinuation, which is the substance of the letter, 
that a passage in the book extending over less than 
forty lines is a precis of the interesting and important 
article* on ” Hydrogenation Flavour, ’ by Mr. K. H. 
Vakil, appearing in your columns on August 17, 
1923. In these forty lines of “ precis ” we find the 
following points which do not appear in the August 
article : — 

1. If an oil is treated under the conditions of 
hydrogenation but with an inactive nickel catalyst- 
no characteristic odour is developed.- 

2. The odour is as pronounced in samples of oil 
which have been reduced by one or two units of 
iodine value as in Namples which have been com- 
pletely hydrogenated . 

3. The “New acids of Hydrogenation " (" lso- 
acids ”) are not produced under the conditions of I. 

In the “ precis ” we state that in laboratory 
hardened oils the hydrogenation odour is distinct 
although the hydrogen is not circulated and on 
this point we are in disagreement with Mr. Vakil. 
On the other hand, Mr. Vakil’s article contains the 
following useful and interesting points which find no 
mention in our “ precis ” : 

1. The hydrogenation odour can he successfully 
removed from the hydrogen by treating the gas 
with a 10 per cent, solution of ferrous sulphate 
in a centrifugal scrubber. 

2. The oil may be permanently deodorised by 
treatment with a current of a gas such as nitrogen 
or carbon dioxide. 

3. The hydrogenation odour may be due to certain 
decompositions in the oil. 

Mr. Vakil’s article appeared only six weeks before 
we went to press, so that it was not possible for 
us to incorporate the above statements in our text, 
but if we had done so we should certainly have 
given a reference to the source of our information 
as we have consistently endeavoured to do throughout 
the work. 

There are, nevertheless, some resemblances between 
the two writings, but these are merely references 
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to publications of other investigators which are 
naturally bound to appear in any adequate discussion 
of hydrogenation odour. 

For example, the statement appears in both 
writings that the hydrogenation odour is incom- 
patible with many perfumes or flavourings, but the 
same statement may bo found in an article by one 
of the writers (W. W. M.) in the Chemical Age of 
April 28 of last year. 

We feel bound to say that w' 1 strongly resent the 
publication in a responsible journal of a vindictive 
uid misleading letter from a correspondent who has 
neither the courage nor the courtesy to append 
his name for publication. — Wo are, Sir, yours, &c., 
Wm. W. Myddleton 
T. Heplky Barry 
( ‘hcmieal Department, 

Birkbeck College 
London, E.O. 4 


PERSONAL AND OTHER ITEMS 

The trustees of the Ramsay Memorial Fellowships 
1 or Chemical Research will consider, at the end of 
lum i , applications for not more than two fellowships, 
nt which one is limited to candidates educated in 
< iiasgow. 

Monsieur S. Winogradsky of the Agricultural 
Laboratory of the Pasteur Institute has been elected 
i foreign associate of the Academic des Sciences in 
place of the late Monsieur Yanderwaals. 

After 47 years' service. Dr. W. Beumer has resigned 
ins post as economic editor of Stahl and Kism . 

According to the Mining Magazine a nodule of 
native arsenic has been discovered during the 
-inking of a shaft at f l olgus. This discovery is of 
onsidcrahle interest as the occurrence of mieombined 
usciiic has hitherto not been definitely recorded 
t < a t he British Isles and a British specimen docs not 
appear to be included in any public collection. 

Vt the annual meeting of the American Institute of 
I hemists the following oflieers were elected: Presi- 
dent, M. L. Orossley ; vice-president, L. van Dorn ; 
Measurer, (-. K. Simon ; secretary, L. R. Seidell. 

Kommerzienrat 0. Ifilgcn berg, who died on April 10, 
liad been largely concerned in the development of 
tlic (human potash industry. 

Ing W. Bruckner, a well-known expert on heating 
problems, has died in Vienna, aged 79. Karl 
Srtimeisser, who had ‘been the lirst director of the 
Biological Institute and director of the Mining 
V.ulemv in Berlin, died in Breslau, aged 08. 

liolger Schmidt, a well-known figure in the Swedish 
v(| <la industry, has died, aged 58 years. 

Ik. (Irumvaltl, a consulting chemist t who died 
'••i ently t was the author of a work on the chemical 
'<“< imology of raw materials for enamels. 

The death of K. T. Hondo deprives Austria of a 
i<‘< Imologist who had made many improvements 
111 malting and distilling, particularly the development 

die amylo process. 


REVIEW 

Mechanical Stokfnu. By l)wm Brownlie, B.Sc. 

Pp. x j 244. London : Sir Isaac Pitman and 

Sons. 1924. Price 5s. net. 

One of the outstanding features of the whole - 
problem of the economic utilisation of fuel is that, 
whilst all are agreed that effective action must bo 
taken and taken quickly, there rarely seems in 
practice to be any advance beyond the stage of 
suggestion and recommendation. Whereas every 
fuel consumer is prepared to listen to advice, only 
in rare instances is it possible to bring him to the 
point of carrying the suggestions put before him 
into practice, but the by no means inconsiderable 
bulk of recent literature beating on the subject 
must surely tell in the end, and even now r there are 
signs that the voices of the propagandists are not 
altogether crying in vain. The subject of steam- 
raising and boiler-house management is but one 
phase of the whole problem, but he w'ho employs 
steam is, perhaps, the most, wilful of delinquents, 
and it will he no mean step in the right direction if 
he can bo persuaded that such things as the differ- 
ence between theoretical and actual evaporative 
power of the fuel he uses have not only a direct 
hearing on his own balance sheet but on the country’s 
welfare When it comes to a question of boilers 
we almost automatically think of Mr. Brownlie, 
and we cannot deny him Uie compliment of saying 
that within recent years he has contributed more 
of value on this particular subject than any other 
writer or worker. It Is, perhaps, this fact which 
will scarcely excuse him in the eyes of some for 
Attempting to condense his knowledge within the 
scope of a booklet ; but although at the moment 
we are concerned with what is no more than a 
primer we may derive encouragement from the 
announcement that Mr. "Brownlie is in due course 
to publish something approaching a super-volume 
dealing with every aspect of the involved practice 
of boiler operation. As it is, we are given a gossipy 
little book which deals in simple language and in 
a rather severely practical style with the essentials 
of mechanical stoking, the object in view being 
that of writing down to the boiler attendant as 
well as providing information of a character such as 
will interest and educate the works manager. 
Taken as a whole, the book is a remarkably concise 
yet- complete description of all the more important 
types of mechanically -operated stokers which may 
be found in this country, and the author has not 
been afraid to throw in amongst the descriptions 
his own opinions as to the respects in which specific 
plants excel or fail. The busy modern reader has 
not, perhaps, much time to spend in the fascinating 
pursuit of historical details, but here we have a 
remarkably absorbing and almost, unique survey of 
the work of some of the earliest of pioneers. This 
w ill well repay reading, if only for the fact that some 
of the really amazing work carried out prior to 
1850 should serve to remind us that we are not 
quite such a superior generation as we are some- 
times apt to suppose. 

Alwynb Meade 



•170 


CHEMISTRY AND INDUSTRY 


M*y 2, 1024 


MARKET REPORT 

This Markot Report is compiled from special information 
reooived from the Manufacturers concerned. 

Unless otherwise stated the prices quoted below cover fair 
quantities net and naked at sellers' works. 

GENERAL HEAVY CHEMICALS 

Business is maintained at a satisfactory level with a fair 

export business and vory steady values. 

Acetic Acid, 40% toch. . . £24 per ton. Fair inquiry. 

Acid Hydrochloric . . .'Is. 9d- — Os. per carboy d/d., ac- 
cording to purity, strength and 
locality. 

Acid Nitric SO ’ T\v .. £21 10s.— £27 per ton makers 

works according to district and 
quality. 

Acid Sulphuric . . . . Average National prices f.o.r. 

makers* works, with slight varia- 
tions up and down owing to 
local considerations: 140° Tw., 
Oudo Acid, 05s. per ton. 168° 
Tw., Arsenical, £5 10s. per ton. 
108° Tw., Non -arsenical, £0 15s. 
per ton 

Ammonia Alkali . . £0 15s. per ton, spot, delivery. 

General export demand good, 
particularly from tho Continent. 

Bloaehing Powder . . Spot £11 d/d. ; Contract £10 d/d. 
4 ton lots. 

Bisulphite of Lime . . £7 per ton, packages extra. 

Borax, Commercial- - 

Crystal . . . . . £25 per ton. 

Powder . . . . £20 per ton. 

(Packed in 2-cwt. hags, carriage 
paid any station m Great 
Britain.) 

Calcium Chloride . . £5 17s. Od. per tori d/d. 

Potash Caustic . . . . £.80 — £88 per ton. 

Potass. Bichromate . . 5Jd. per lb. 

Potass. Chlorate . . . . 3d.~— 3Jd. per lb. 

Salammomuo . . . . £32 per ton d/d. 

Salt Cake . . . . £4 10s. per ton d/d. 

Soda Caustic 70% .. £17 — £19 10s. per ton, according 

to quality. , 

Soda Crystals . . . . £5 5s.— £5 10s. per ton ex railway 

depots or ports. 

Sod. Acetate 97/98% . . £24 per ton. 

Sod. Bicarlamate £10 10s. per ton eurr. paid. 

Sod. Bichromate'. . lid. per lb. 

Sod. Bisulphite Powder 

00/02%.. .. .. £18 — £19 per ton according to 

quantity, f.o.b., 1-cwt. iron 
drums included. 

Sod. Chlorate . . . . 3d. per lb. 

Sod. Nitrate refd. 90% . . £13 5s. — £13 10s. per ton ox 

Liverpool. Nominal. 

Sod. Nitrite, 100 % basis £27 per ton d/d. 

Sod. Sulphide cone.. 00/05 About £15 por ton. 

Sod. Sulphite, Pea, Cryst. £15 per ton f.o.r. London, 1-cwt. 

kegs included. 

RUBBER CHEMICALS 

Antimony sulphide - 

Golden . . . . . . 5]d Is. 4d. per lb., according to 

quality. 

Crimson . . . . N. 3d.- -Is. 6d. per lb., according 

to quality. 

Arsenic Sulphide, Yellow Is. 1 Id. per lb. 

Barytes .. .. . . £3 1 0s to £0 15- por t,m. accord- 

ing to quali t v 
3s. 9d. per lb. 


Carbon Bisulphide . . £24 — £20 per ton according to 
quantity. 

Carbon Black . . . . Gjd.- (i^d. per lb. Market firmer. 

There is a possibility of legisla- 
tion to control the amount of 
natural gas ust'd in production 
of American black. 'This may 
mean higher prices, and manufac - 
turers are not anxious to accept 
orders. 

Carbon Tetrachloride . . £5G por ton. drums free. 

Chromium Oxide, green. . Is. 3d. per lb. 

F4|d.-— fi£d. per lb. Demand very 

Indiarubbor Substitutes, ' brisk. Prices likely to remain 
White and Dark ) Rfcoady owing to firmness of 

{ rapeseed oils. 

Lump Black . . . . 43s. (kl. per cwt., barrels free. 

Lead Hyposulphite . . 7$d. per lb. 

Lithopone, 30% . . . £22 10s. per ton. 

Mineral Rubber “ Rub- 

pron *' . . . . . . £15 10s. per ton f.o.r. London. 

Sulphur .. .. .. £10 — £12 per ton, according to 

quality. 

Sulphur Chloride . . 3d. per lb., carboys extra. 

Thiorarbunilide . . . . 2s. 9d. per lb. 

Vermilion, pale or deep .. 5s. Id. per lb. Mueh dearer, fol- 
lowing rise in quicksilver. 


Zinc Sulphide 

. . 7Jd. — la. 8d. per lb., according to 
quulity. 

WOOD 

Acetate of Lime — 

DISTILLATION PRODUCTS 

Brown 

. . £14 10s. per ton d/d. Demand 
active. 

Grey 

.. £19- £20 per ton. 

Liquor . . 

. . 9d. per gall. 32° Tw. 

Charcoal 

. . £7 5s. -£9 per ton, according to 
grade and locality . Market 

steady. 

Iron Liquor 

. . Is. 7cl. i>er gall. 32° Tw. 

Is. 2d. „ „ 24° Tw. 

Red Liquor 

.. 10d.- Is. per gall. 14/15° r IV. 

Wood Creosote . . 

. . 2s. 7d. per gall. Unrefined. 


Wood Naplitlm — 

Miscible .. .. 5s.— 5s. 3d. per gall. 00% O.l' 

market stiffer. 

Solvent .. .. 5s. fid. — 0s. per gall. 40% O.l*. 

Fairly good demand but liltl< 
offering. 

Wood Tar . . . . £5 per ton. 

Brown Sugar of Load . . £49 per ton. 


TAR PRODUCTS 

Acid Carbolic — % 

Crystals . . . . 7^d. per lb. Only limited inquin 

Crude OO’s . . . . 2s. — 2s. 3d. per gall. Mark' ' 

steady. 

Acid Crosylie, 97/99 .. Is. lid. — 2s. Id. per gall. Demand 

still good. Markot firm. 

Pale 95% . . . . Is. 10d.- — 2a. per gull. Stoa<l\ 

demand. 

Dark .. .. .. Is. 8d. — Is. lid. por gall. Steady 

business. 

Anthracene Paste 40% .. 4d. per unit per cwt. Nominal 
price. No business. 

Anthracene Oil - 

Strained .. .. IOd. — lid. per gall. Very qua "- 

Unstrained . . . . 8£d.- — 9d. per gall. 

Benzole-- 

Crude 65’s . . . . I0|d. —is. per gall, ex work 1 - m 

tank wagons. 

Standard Motor . . is. 4£d. — Is. 6d. per gall, ex v\< i k h 
in tank wagons. 

Pure . . . . Is. 8£d. — Is. IOd. per gall «s 

works in tank wagons. 


Cadmium Sulphide 
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Toluolo — 90% . . . . Is. 4|d. — la. 7d. per gall. 

Eure .. ..Is. 8d, — Is. lid. per gall. 

Xylol coml. . . . . 2s. 3d. per gall. 

Euro . . . . 3s. 3d. per gall. 

Creosote — 

Oresylio 20/24% . . lOd. per gall. Fow inquiries. 

Middle Oil .. A 7Jd. — 9d. per gall, according to 

Heavy . . . . v grade and district. Market 

Standard Specification ) u sli. <1»> tinner. 

Naphtha — - 

Crudo .. .. . . 8d.— - 9d. por gall. A 0 . . . . 

Solvent 90/100 . . Is. f,d.— Is. 7d. i itor demand - 

Solvont 90/190 . . Is. 2d.— Is. 3d. J 1,MV * firm * 

Naphthalene Crude — 

Drained Creosote Salts £0—17 10s. Demand not so good. 
AVhizzed or hot pressed £9— £12 per ton. Not much in- 
quiry. 

Naphthalene — 

Crystals and Flaked .. £17 - £1 8 per ton. 

Pitch, medium soft . . 52s. Od. — 57s. Od. per ton. Market 

steadier. 

|’\ inline -90/140 .. 22s. —24s. per gall. Demand well 

maintained. Price again ad- 
vanced. 

Heavy .. 11s.— -12s. Occasional inquiries : 

little business. 

INTERMEDIATES AND DYES 

Business ill dyestuffs has been restricted since the holidays. 
\n improvement is expected in the new month. 

In the following list of Intermediates delivered prices 
include packages except where otherwise stated. 

Acetic Anhydride 95% . . Is. Gd. por lb. 

^id II 4s. 4£d. per lb. 100% basis d/d. 

Acid Nuphthionio .. 2s. 5d. per lb. 100% basis d/d. 
\cid Neville and Winther 5s. 9<1. per lb. 100% basis d/d. 
Void Salicylic, tech. . . Is. 4d. per lb. Steady demand. 
Acid Sulphanilic .. lOJd, per lb. 100% basis d/d. 

Aluminium Chloride, an- 
hyd. . . . , . . Is. per lb. d/d. 

Aniline Oil . . . . 7$d. -8|d. per lb. naked at works. 

\iulino Salts . . . . 7£d.--9d. per lb. naked at. works. 

Antimony Pontachlorido Is. per lb. d/d. 

Kenzidino Bus© . . . . 4s. Gd. per lb. 100% basis d/d. 

Benzyl Chloride 95% . . Is. 3d. per lb. 

p Chlorphenol .. ..4s. 3d. per lb. d/d. 

p Chloranilino .. .. 3s. per lb. 100% basis. 

0 Crosol 19/31° C. .. 4Jd. — 5|d. per lb. Demand 

moderate. 

>a (.’resol 98/100% .. 2s. Id. — 2s. 3d. por lb. Demand 

moderate. 

(. iosol 32/34° C. .. 2s. Id. — 2a. 3d. per lb. Demand 
moderate. 

P" hloraniline .. ..3s. per lb. * 

Dichloraniline S. Acid .. 2s. Gd. por lb. 100% busis. 
/'-Ihchlorbonzol .. £75 per ton. l '' 

Ihothylaniline .. ..os. per lb. d/d., packages extra, 

returnable. 

Cimot hyaniline .. . , 2s. 5d. per lb. d/d. Drums extra. 

1 l n mi ro benzene .. .. 9d. per lb. nakod at works. 

J Mmtrorhlorbenzol . . £84 10a. per ton d/d. Advanced in 

sympathy with benzol. 

Biiiitiuioluone — 48/5Q°0. 8d. — 9d. per lb. naked at works. 

0G/G8°C. Is. 2d. per lb. naked at. works. 
Pip'IU'uylamine .. .. 3s. 2d. por lb. d/d. 

M«iiK.,hic»ri)onzol. . .. £G3 per ton. 

", ^'“uhthol . . . . 2s. 5d. per lb. d/d. 

N - I'htbol .. . . Is. Id. per lb. d/d. 

\ ^ fl J’hthylamino . . Is. 4^d. per lb. d/d. 

1 •N'ipbthyiamine .. 4s. per lb. d/d. 

'» A »it aniline . . . . 5s. 3d. per lb. d/d. 

^ Ni'iamlino 2s. 4d. per lb. d/d. 

•h" benzene .. .. 5Jd. — 5Jd. per lb. naked at works, 

0 s ■ ""'hlorbonzol .. 2s. per lb, 100% basis d/d. 


Nitronaphthalene .. lljd. per lb. d/d. 

/?-Nitrophonol .. ..Is. 9d. por lb. 100% basis d/d. 

p-Nitro-o-amido-phenol 4s. Gd. per lb. 100% basis. 

m-Phonyleno Diamine . . 4s. 2d. per lb. d /d. 
p-Phenylene Diamine .. 10s. 4d. por lb. 100% basis d/d. 

R. Salt .. .. . . 2s. Od. per lb. 100% basis d/d. 

Sodium Naphthionate .. 2s. Gd. per lb. 100% basis d/d. 
o-Toluidine . . . . 8£d. por lb. 

p-Toluidino .. ..3s. lQd.— 4s. 3d. per lb. d/d. 

m-Toluylene Diamine .. 4s. Gd. per lb. d/d. 

PHARMACEUTICAL AND PHOTOGRAPHIC 
CHEMICALS 

Acid, Acet io 80°,, B.P. , £49 per ton. 

Acid, Acetyl Sub. >lu . . 3s. 4<l. -3s. Gd. per lb. Quiet . 

Acid, Benzoic B.P. . . 4s. per lb. Larger supplies avail- 

able. 

Acid, Boric B.P. . . Cryst. £54 per ton, Powder £58 

per ton. Carriage paid any 
station in Great Britain. 

Acid, Camphoric . . .. 19s.- — 21s. per lb. 

Acid, Citric .. ..Is. Gd. per lb., less 5% for ton 

lots. Market extremely firm. 
Upward tendency. 

Acid, Gallic 3s. per lb. for pure crystal. 

Market very steady. 

Acid, Pyrogaliie, Cryst. . . Gs. por lb., for 28 lb. lots. 

Acid, Salicylic . . . . Prices quoted from 2s. 3d. por lb. 

down to Is, 9d. for ton lots. 
Market rather weak, but tends 
to improve. 

Acid, Tannic B.P. . . 3s. per lb. Market quiet. 

Acid, Tart uric .. ..Is. IJd. per lb. less 5%. Much 

firmer with moro demand. Up- 
ward tendency. 

Amidol . . . . . . 9s. per lb. d/d. 

Acetanilide . . . . 2s. 3d. jkw lb. for quantity. 

Very weak. 

Armdopyriti .. 13s. Gd. per lb. Neglected. 

Ammon. Benzoate . . 3s. 3d. —3s. 6<1. per lb. according 
to quantity. 

Ammon. Carhonato B.P. £37 per ton. 

Atropine Sulphate . . 12s. Gd. per oz. for English make. 
Barbitono . . . . 15s. Gd. per lb. Weak market. 

Benzonaphthol . . . . 6s. 3d. per lb. Firmor. 

Bismuth Salts . . . . A steady market. Prices according 

to quantity : 

Bismuth Carbonate . . 12s. 9d. — 14s. 9cL per lb. 

„ Citrate . . ..11s. 4d. — 13s. 4d. ,, 

„ Salicylate . . 10s, 2d. — 12s. 2d. „ 

,, Subnitrate . . 10s. 9d. — 12s. 9d. 

Borax B.P. .. .. Crystal £29, Powder £30 per ton. 

Carriage paid any station in 
Groat Britain. 

Bromides * Market very firm, although not 

active. Continental prices ad- 
vancing. 

Potassium . . . . 9d.- l(Md. per lb. 

Sodium . . . . 9d. — iO^d. ,, 

Ammonium . . . . IOid. -Is. ,, 

Calcium Lactate . , Prices vary over a wide range. 

Good English raako can be had 
from Is. 7d. to 2s. 3d. per lb. 
Chloral Hydrate . . .. 3s. 9d. per lb. 

Chloroform .. .. 2s. per lb. for cwt. lots. Very steady. 

Creosote Carbonate . . Gs. Gd. per lb. Little demand. 

Giutiacol Carbonate . . 12s. per lb. for cwt. lots. 

Ilexurnme .. .. 3s. 9d. per lb. for foreign makes. 

Without much inquiry. Largo 
stocks. 

Homatropine Hydro bro- 
mide . , . . . . 30s. per oz. 

Hydroquinono .. 4 ., 4s. 9d. per lb. Foreign make . Much 

firmer. 
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Iron. Ammon. Citrato B.P. Is. lid. — 2s. 3d. per lb. f according 
to quantity. 

Magnesium Carbonate — 

Light Commercial . . £36 per ton net. 

Magnesium Oxide — 

Light Commercial .. £75 per ton, less 2 $%. 

Heavy Commercial . . £26 per ton, loss 2|%. 

Hoavy Pure . . . . 2s. — 2s. 3d. per Ik, according to 

quantity. Stoady market. 

Menthol - 

A. B. R. reri \ -»f . 111’. . 7(»s. Strong upvvanl movement 

duo to disappointing Japaneso 
< roj». 

Synth* -tn .. .. 26s.— -35s, per Ik, according to 

quantity. English make. Stoady 
demand. 

Mercurial-. . Market rather flat, but pro*** im- 

chnngod. 

Hod oxide . . . . 5.s. 3d. -5s. 4d. per lb. 

Corrosive Hiiblmiate . 3s. Gd. — 3s. 7(1, „ 

White ]>reeip. . . . 4s. 7d. — Is. 8d. ,, 

Calomel . .. 3s. lid. 4s. „ 

Methyl Salicylate . . 2s. td. - 2s. 9d. per lb. for carboys. 

A .slightly better market. 

Methyl Sutpliouul • • 24s. j>or lb. neglected. 

Paraformaldehyde . . 3s. 6d. per lb., without much 
inquiry. 

Paraldehyde . . . . Is. 4d. — Is. Gd. per Ik m free 

bottles and eases. 

Pheimcetm 6s. 3d --6s. 9d per Ik Shows 

slmlit iiiq>rovenu*iit 

Phonazone . . . . 8s. |>er lb. for ewfr. lots. Firmer 

tendency. 

Pheiiolplithuleji) 7s. 7s 6d. per lb. In more 

pk'iitiful suppl\ . 

Potass. Hit art rate — 

99/100% (Cream of 

Tartar) . . . . 88s. per ewt.. less 2£% for ton 

lots. Finn market. Prices have 
upward tendency. 

Potass. Citrate . . . . Is. 8d. -2s. per lb. 

Potass. Iodide . . . . 16s. 8d. — 17s. 5d. por Ik, accord- 

ing to quantity. Demand con- 
tinues. 

Potass. Motabisulpliite .. 7 Id. per lb., l-cwt. kegs included. 

Potass. Permanganate — 

B. P. Crystal . . . . 8jfd. — 9d. per lb. carnage paid. 

English make. 

Commercial .. .. 8d. — 8£d. per lb. carnage paid. 

English make. 

Quinine Sulphate . . 2s. 3d.- -2a. 4d. per oz., in 100 oz. 

tins. Steady market. 

Resorcin . . . . . . 5s. 6d. per lb. 

Salol 4s. per lb. Wry quiet. 

Silver proteinate . . 9s. 6d. por lb. 

Sod. Benzoate, B.P. .. 3s. per lb. In mure plentiful 

supply. 

Sod. Citrate, B P 0., 1923 Is. 9d. — -2s. per lb., according to 
quantity. Much tinner in com- 
mon with other citrates. 

Sod. Hyposulphite — 

Photographic . . . . £14 — £15 por ton, according to 

quantity, d/d. consignee’s sta- 
tion in 1 -ewt. kegs. 

Sod. Motabisulpliite cryst. 37s. 6d.— -60s. por ewt. nett cash, 
according to quantity. 

Sod. Nitropmssido . . 16a. per lb. Less for quantity. 

Sod. Potass. Tartrate 

(Rochelle Salt) . . 77s. 6d. — 81s. 6d. per ewt., accord- 

ing to quantity. Market quiet. 


Sod. Salicylate . . . . Market improved with good 'deal 

of inquiry. Powder 2sl 4d. 
2s. 9d. per lb. Crystal at 
2s. 6d. — 2s. lOd. per lb. Flake 
2s. lOd. — 3s. 4d. por lb. 

Sod. Sulphide — 

Puro recryst. . . . . lOd. — Is. 2d. per lb., according to 

quantity. 

Sod. Sulphite, anhydrous £27 10s. — £28 10a. per ton, accord- 
ing to quantity, l-cwt. kegs 
included. In large casks £1 per 
ton less. 

Sul phonal.. .. .. 18s. fid. per lb. 

Tartar Emetic . . . . Is. 4d. per lb. 

Thymol .. . 13s. fid. — 15s. 9d. per lb. for good 

white crystal from ajowan seed. 

PERFUMERY CHEMICALS 

Acetophenone . . . . 12s. fid. per lb. 

Aubepino . . . . . . 13s. fid. ,, 

Amyl Acotate . . . . 2s. 9d. „ 

Amyl Butyrate . . . . 7s. 3d. ,, 

Amyl Salicylato . . . . 3s. 3d. ,, 

Anothol (M.P. 21/22 (\) 4s. fid. „ Dearer. 

Bonzyl Acetate from Clilo- 

rine-froo Benzyl Alcohol 3s. 3d. ,, 

Benzyl Alcohol free from 

Chlorine . . . . 3s. 3d. ,, 

Benzaldehyde free from 

Chlorine . . . . 3s. fid. ,, 

Bonzyl Benzoate . . 3s. fid. ,, 

Cinnamic Aldehydo 

Natural.. .. .. 15s. 6d. ,, 

Ooumarin . . . . 20s. ,, 

Citronollol . . . . 16s. ,, 

Citral . . . . . . 10s. ,, 

Ethyl Oinnamato . . 15s. ,, 

Ethyl Phthalato . . . . 3s. 9d. ,, 

Eugenol .. .. ..11s. ,, 

Geraniol (Palmarosa) . . 35s. ,, 

Geraniol .. .. .. 11s.- 18s. fid. per lh. 

Heliotropine . . . . 8s. 3d. per lb. 

Iso Eugenol . . . . 15s. 9d. „ 

LLtmlol ex Bois do Kose. . 32s. fid. ,, 

Linalyl Acetate . . . . 32s. fid. 

Methyl Anthranilato . . 9s. fid. ,, 

Methyl Benzoate . . 0s. ,, 

Musk Arnbretto . . . . 52s. Gd. ,, 

Musk Xylol . . . . 19s. „ 

Nerolin . . . . . . 4s. „ 

Phenyl Ethyl Acetate .. 12s. Cd. „ 

Phenyl Ethyl Alcohol . . lfis. „ 

Rhodinol . . . . . . 57s. fid. „ 

Safrol . . . . . . Is. lOd. „ 

Terpinool . . . . . . 2s. 9d. „ 

Vanillin . . . . . . 25s. 3d. — 26s. Cd. per Ibi 

ESSENTIAL OILS 

Almond Oil, Foreign 

S.P.A. .. .. .. 15s. fid. per lb. 

Anise Oil .. .. .. 3s. por lb. Firmer market forward 

Bergamot Oil . . . . 18s. Cd. per lb. 

Bourbon Geranium Oil . . 35s. ,, 

Camphor Oil . . . . 75s. per ewt. 

Cananga Oil, Ja\a .. 10s. fid. per lb. Advanced. 

Cinnamon Oil, Leaf . . 6Jd. per oz. 

Cassia Oil, 80/85% . . 9s. 3d. per lb. 

Citron ella Oil — 

Java 85/90 % •• .. 5s. per lb. Easier. 

Ceylon 3s. 9d. „ 

Clove Oil . . . . . . Ha. 3d. ,, Easier. 

Eucalyptus Oil 70/75%. . 2s. 2d. . Easier. 

Lavonder Oil — 

French 38/40% Esters 26s. per lb. 
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Lemon Oil 
Lcmongrasa Oil . . 
Orango Oil, Sweet, 
Otto of Rose Oil — 
Bulgarian 
Anatolian 
l ’a ltna Rosa Oil . . 

Peppermint Oil — • 
Wuyno County 
.la pa nose 
IVtitgrain Oil 
Sandal Wood Oil — 
Mysoie . . 

Austral inn 


. . 3s 4d. per lh. 

. . 3d. per oz. Dearer. 

. . 13s. 9d. per lb. Dearer. 

. . 27s. 6d. per oz. 

. . 23s. 6d. per oz. 

. . 19s. per lb. Very short 
supply. 

. . 2 Is. 9d. per lb. 

. . 19s. 3d. per lb. 

. . 10s. per lb. 

. . 2 Oh. (>d. per lb, Advanced. 

. . 21h. per lb. 


PATENT LIST 

'I lie (lutes git on in this list are, In the cnno of Applications for Patents 
i pm* ut npplieatioiib, and In tin 1 tn.se of (.'oinplelo Spudflnations accepted 
of the (Jfhclal Journals in which the acceptance Is announced. Com* 
i ! tr Speciftcations thus adveitlseil as accepted are open to Inspection at 
,>,■ Patent Office immediately, and to opjiosltlon within two months ol ihe 
i it, «neu ; thc> aro on sale at 1 r each at, the Patent Office, Hale Branch, 
ni.aiitj Coiiit, Chancciy T.anc, London, W.C 2, t:> day*. aftei lie- date 


1. Applications 


link'd. Rev erbemton t'mimccb. 9138. Apr. 11. (Kr.» 

_‘u -I 23.) 

b'.i i berei mid Appretur Lies. Venn. A. (‘lav el mid F. 

I. irnli nmever. Centrifugal drying-apparatus. 911.3. Apr. 
It (Swiss. 14.1.23.) 

(hole. Furnaces or kiln-. 9.3.33, Apr. 15. 

Cum/. Diving fragmentary etc. material 9119. Api. 

II. 

lour' Separation ot substances having different density, 
hi K* \pr. 14. 

Lewis Catalysts and earners therefor. 91551. Apr. 1(5. 
I’uLcu Centrifugal separators. 9744. Apr. 17. 

Slat uiemiu. Cam iug out ebemieal reactions. 98.39. \pr. 
17 (Swis*., 19.4,23.) 

Wn esiiiann. Evaporating the volatile const it iients of 
• 1 1 1 1 1 1 ioi i,', emulsions. etc 94()3. Apr. 14. 

I. Complete Specifications Accepted 


13315 (1923). Travers and Clark, Ltd. Furnaces. (213,1199.) 
3 pi 21. 

13,022 (1923). Dwpiiv. Apparatus for the distillation of 
-cli I or liquid substances (198,(5(51.) Apr. 24. 

II. Applications 

I humid. Drying peats et< 9(553. Apr Hi 
•Luton l las -producer plant. 9371. Apr. 14 
• ■ninths. Apparatus for distilling carbonaceous materials. 
Hi* H>. Apr. 15. 

Lonfeld, Treulohn. and Sweodris and Co. Production of 
i - 9709. Apr. 1(5. 

A\olt. Process of converting oils of high boiling point 
lain those of lower boiling point. 9718. Apr. 1(5. ((Jer.. 

I ■ 23 ) 

/idluigcr Process of increasing viscosity of oiK. 9575. 
V ( ’• 15 (Swiss, 30.4.2,7.) 

II. Complete Specifications Accepted 
-•3,8(19 (1922). Neath. Manufacture of gas from coal, 
* 1 • Bom coal and oil. (213,754.) Apr. 24. 

5 5. >73 (1922). Jleyl. r J ‘renting oils. (213.94(5.) Apr. 21. 
- s <) (1923). K uppers Fo. Purifying gases. (207,488.) 
V> 21 . 


13.022 (1923). Dupuy. See I. 

HI- Application 

L" 1 nn k. Lucas, and V.L. Oil Processes, 
th- lower from the higher phenols. 9780, 

IV. Applications 

I'M 1 i.»rd . Manufacture of azo -dyestuffs. 
"' i\, Lucas, and V.L. Oil Processes. 

‘4 


Production of 
Apr. 17. 


9703. Apr. 10. 
9780. See 111. 


Soc. of Chemical Industry in Basle. Dyestuffs. 9594. 
Apr. 15. (Swiss, 19.4.23). 

Soc. of Chemical Industry in Basle, and Scliobol. Manu- 
facture of azo -dyestuffs. 9713. Apr. 1(5. 

IV. — Complete Specification Accepted 

20.154 (1923.) Soc. Anon. Mat. Col. ct. Prod. Cliim. 
de Saint -Denis, Wahl, and Lnntz. Manufacture of dye- 
stuffs of the aziuc group. (200.488.) Apr. 21 

V. Applications 

Court Hiilds, Ltd., (lilies. Smith, and Templeton. Treat- 
ment of cellulose artificial silk. 909(5. Apr. 1(5. 

Hay. and Wiggins, Taupe A' Co. Paper and manu- 
facture thereof. 9380, Apr. 14. 

lloheidolier Seifenfabriken Akt.-fles. Process for washing 
etc. fabric etc. 9(503. Apr. 10. 

Hough and Privet t. Treating paper and hoards. 9571. 
Apr. 15. 

Union Photogruphique Industrielle (Ktahlmseinonts Linn 
iero et Jougla Bounin). Process of nitrating regenerated 
cellulose films or paper. 9(599. Apr Hi. (Fr., 23.4 23.) 

V. — Complete Specification Accepted 

2090 (1923). S< liolz. Impregnating fibres, yarns, and 
fabrics with leather. (192.387). Apr. 24. 

VI. — Applications 

British Dyestuffs Corporation, Ltd.. F>fe, and Perkin. 
Dyeing acetyl silk. 9583. Apr. 15 

Chomische Fabnk (hieshoun-Eloklron. Production of 
fast black shades on fibre. 9855. Apr. 17. ((Jer., 17.4.23.) 

VI. — Complete Specifications Accepted 

9043 (1923). Male and Pnkstonc. Bleaching textile 
lubrn s etc. (211,079). Apr. 24. 

13,137 (1923). Clark and Co., and MeLmtock. Mereens- 
mg-machmos. (214, lt>3.) Apr 24 

13,993 (1923). Morton Sundour Fabrics, Ltd., and Kilby, 
Dyeing cellulose acetate fibres. (214,112.) Apr. 28. 

VII. Application.*: 

Ewan. 9021 and 9022. See X 

Oe.sl erreiehisebe Chomische Werke <4es Manufacture of 
persulplmrie acid cte. 9004. Apr. 15. (A us , 22.5.23.) 

VII. — Complete Specification Accepted 

3173 (1923). Priest. Kilns for burning limestone or the 
like. (214.022.) Apr. 24. 

VIII. -Application 

British Thomson- Houston Co., Lid. Quartz working. 
9002. Apr. 15. (U.S., 18.4.23.) 

VIII. — Complete Specification Accepted 

7703 (1923). Stocker. Treatment of china clay. (214,002.) 
Apr. 24. 

IX. — Application 

Levy, and Prodor Soc. Anon. Manufacture of concrete. 
9083, 9714. Apri. 10. 

IX. — Complete Specification Accepted 

3173(1923). Priest. See VII. 

X. — Applications 

Bonnafoux, and Stern A. -( 1. Process to recuperate iron 
and manganese from slags. 9400. Apr. 14. 

Calvert. Furnaees for de-tuming metal plates etc. 9020. 
Apr. 10. 

Ewan. Manufacture of alkuli metals. 9021 and 9022. 
Apr. 16. 

Harris. Manufacture of tin-plate. 9778, 9779. Apr. 17. 
Jouvenet and Mohr. Treatment of mispiekel etc. 9509. 
Apr. 15. (Fr., 15.5.23.) 

Lanz. Refined cast iron. 9070. Apr. 10. (tier., 23.0.23.) 
Lanz. Manufacture of grev east iron. 9677. Apr. 16. 
(Her., 1.12.23.) 

Levoz. Furnaces for melting and treating ores etc. 9822. 
Apr. 17. (Belg., 17.4.23.) 
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X. "Complete Specification Accepted 

(>317(11)23). Rot Irian. Smelting and el«*c( rolvsnig pro- 
oi-ssom. (11)4,314.) Apr. 24. 

XI. — Applications 

British Thomson! fount ou Co.. Ltd. ((.Tiioral Fleet in- Co.). 
Fleetrio furnaces. 9803, Apr. 17. 

Jones. Storage batteries. 9090. Apr. 10. 

Simms (Potter). Elect rie a< einnuliitoi s. 9834. Apr. 17. 

XI. - Complete Specifications Accepted 

870 (1923) MeBlaio. I0leelrje.il apparatus for generating 
ozone. (213,973) A pi. 21. 

2913 (1923). Mather and Platt, Ltd., and Run lay. 
Elect roly sms. (214,020) Apr. 24. 

0317 (1923). Kodi inn. See X. 

30,713 (1923) Monnot. Electric '-tmuge battene*- 1 . 

(214,177 ) Aj>r. 21. 

XII. — Applications 

Coomiandituiio \ Vimootsclmp I )ro.s & Cell. Tieleman 
Stonmzerp-Fnbiiek do Cekroondo IJaun, and Tieleman. 
Production of tianspurent soup. 9871. Apr. 17. 

Hemingway. Manufacture of soap. 9392. Apr. 14. 
Zollinger. 9373. Sec I 1. 

XIII. — Application 

Tiekn. Afanutueture ol liquid u at ei proof emit mg matenal. 
9474. Apr. 14. 

XIII. — Complete Specification Accepted 

17.203 (1923). Suape and Mohlmau. Xaim.'-li. (214,131.) 
Apr. 21. 

XIV. — Application 

Naugatuck Chemical Co. Process for treating rubber 
etc. 9334. Apr. 13. (C.S. 23.0.23.) 

XIV. Complete Specification Accepted 

13,913 (1923). Murks. Manufm turo of lianl rubber 

compositions. (214,124.) Apr. 24. 

XV. -- Application 

Kllenberger und Schreeker. Production of gelatin ami 
vluo from chrome leather etc. 9302. Apr. 13. (tier. 
28.1.24.) 

XV. — Complete Specification Accepted 

2090 (1923). Scholz. See V. 

XVI. — Complete Specification Accepted 

28,404 (1923). Sue. ('him de la (Irande Paioissc. Maim 
tact lire of fertilisers. (210,399 ) Apr. 24. 

XVIf. — Application 

Stetten Continuous washing of tiiealemm c liar ate. 
M387. Apr. 13. 

XV1IL— Applications 

Bexon and Church. Aerating etc. wort in brewing etc. 
9833. Apr. 17. 

Distillers Co., Ltd., und Merer. Dehydrating alcohol. 
9704. Apr. 10. 

Hauser und Sobotka Akt.JHes., and Stern. Process tor 
production ol preparations of diastases etc. 9717. \pr. Hi. 
XVIII. - Complete Specifications Accepted 
1023 1023 (1923) Marks See XX. 

XIX. — Applications 

Howies and McDnugall Insecticides. 9370. Apr. 13. 
Whale. Softening vatir 90^6. Apr. 10. 

Williams. Preserving limt aiul vegetables. 9783. \pr. ] 7. 
XIX. ^Complete Specifications ^(cepted 

14,244 ( 1 92 J ). Soe. Chun. Uaincs Uu Rhone. Flawmiing 
food witli vanillin. (173,389.) Apr. 24. 

380 (1923). Murston. Treatment of skimmed milk, some. I 
rnilk, or buttermilk to separate cuk ium ■ aseiunte or cim in 
(213,902.) Jan. 8. 


XX. — Applications 

Cassella und Co., Cos., L. Manufacture of arsenic com- 
pounds of the aromatic series. 9390. Apr. 13. (Her., 
17.4.23.) 

Distillers Co., Ltd., and Mcyor. 9704. >Soo XVtII. 

XX. — Complete Specifications Accepted 

1023- 1025 (1923). Marks (U.S. Industrial Alcohol Co.), 
Prowls and apparatus for obtaining alcohols free from water. 
(213,984- — 0. ) Apr. 24. 

1124 (1923). Howards and Sons, Ltd., and Blugdon. 
Making synthetic menthol. (213,991.) Apr. 24. 

XXL — Applications 

Dufay. Colour photograph v. 9727. Apr. 10. (Fr. 
11.0.23.) 

Union Photograph icjue Tndustrielle. 9099. Soe V, 

GENERAL NOTES 

Official Trade Intelligence 

The Department of Overseas Trade (Development 
and Intelligence, .15, Old Queen Street, London, 
S.W. I) has received the following enquiries for 
British goods. British firms may obtain further 
information by applying to the Department and 
quoting the specific number : — Australia : Leather 
(446) ; Silks (447) ; Surgical and dental requisites, 
glassware, scientific instruments, perfumerv and oils 
(448); Drugs (449) ; Steel (18,520 and 18,521 f 
E.D. /E.C. /2) ; British India : Tin sheets (Director- 
General, India Store Department, Branch No. 10, 
Belvedere Road, Lambeth, S.E. 1) ; Canada : Steel 
( 13,477 /E.D. /E.C. /2) : Chile : Steel (9049 /E.L. / 

E.C./2); Germany: Silk (451); Rumania: Chemical 
goods, glassware (457) ; Santiago de Cuba : Leather 
(409); South Africa : Iron, steel, brass (13,539 
E.D. /E.C.) ; United States : Hardware (460) : Phar- 
maceutical goods, hardware (402) ; Uruguay : Oil 
(9059/F.L./C.C./2). . 

Foreign Company News 

A company is being formed in Alsace 3\ith the 
help of tlie Salines Domaniales de l’Est for the 
manufacture of artificial silk. 


PUBLICATIONS RECEIVED 

Tiik Mod Kiev Tiirouv imi Practice or Pumping. By N. 
Swindin. Pp. 301. London : E. Bonn, Ltd., 1921. 
Price 42s. 

Summary Report on Mines Brantii * Investigations 
During 1922. Department of Minos. Pp. 273 
Ottawa: F. A. Adam], 1924. 

Prune \tto.\x or the Depxrtmf.nt of Commerce, Bureau 
ol Standards. Washington • (Jovoi nniont Printin:’ 
Office, 1924. Pmco 5 con tx. : — ■- 
Interferometer Measurements of the Longhs 
Waves in the Iron Arc Spectrum. By W. I 
Meggers and (’. C. Kiess. Scientific Papers of t L 
Buieau ol Standards, No. 479. Part of Vol. I M 
Pp. 273 2S0. 

Mf.xsvkkmfnt of Low Resistance by Mkx.vs of n" 
Whkxtstone Bridge. By F. Wenner and A. Srmt ! > 
Si ientific Paper No. 181. Pp. 297- 300. 

BeDKTKHMIN ATKIN OF SECONDARY STANDARDS OF \V " » 
J.F.NGTH FROM THE NEW INTERNATIONAL TrON ARC'. O' 

W. F. Meggeis, ('. C. Kiess, and K. Burns. ^Sij u- 
t * He Paper No I7S. Pp. 203—271. 4 
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EDITORIAL 


T HE deputation from the Federal Council to 
the President of the Board of Trade appears 
to have been an interesting occasion. The 
,|\ ('stuff industry is of such vital importance to 
, luunistry and its difficulties have been, and are yet, 
,0 acute that our columns have on many occasions 
liren occupied by a consideration of the problem. 
Mr Sidney Webb spoko of the purpose of the Govern- 
m , >nt and the process of attaining the object in view. 
!( would seem that the general purpose of the 
Cm eminent is to enable chemistry to be studied 
and practised in this country fully and freely and 
in maintain a dyestuff industry, so far as it is the 
business of a Government to maintain any par- 
ticular industry, in such a state as will conduce to 
mir national prosperity and suffice for the needs of 
British chemistry. Chemists are already familiar 
with this aspect of the problem and will be pleased 
to know that the Board of Trade is fully alive to the 
importance of the subject. It is when we come to 
diM-uss the process that the difficulties arise; the 
Government, though a large shareholder in the 
Bntisli Dyestuffs Corporation, is not in control of 
the company, and there' are obvious reasons why 
the President of the Board of Trade should not 
attempt to act as if he were in control. The task 
,,t putting that com pans into proper order is a con- 
siderable one, the responsibility is great, the reward 
m rase of success will be inadequate, the blame in 
the ease of failure will be heavy. In these circum- 
stances we can easily believe that Mr. Sidney Webb 
m mlit feel some diffidence in attempting to determine 
ihr details of a policy on behalf of the Government 
wlueh other shareholders might prevent him from 
rub uving. 

* * * 

It it is practically impossible for the Govern- 
ing ni to take charge of the situation, it is oven 
moo difficult for the Federal Council to make 
d Puled suggestions. The Federal Council has no 
'■male knowledge of the negotiations said to be in 
pi "j icss and cannot have such knowledge ; even if 
it hid the knowledge there are so many factors to bo 
' "iiodcred that it would be futile for the Federal 
bhujn. it to suggest to the directors of the British 
lb ml nils Corporation what steps should be taken 
te d< guard the shareholders’ interests. And yet, 
In ‘he irony of fate, the whole future of British 
bh n istry is at stake, and the people who have 


the greatest power in the matter and the whole 
responsibility are the company’s directors whose 
business is before anything else to earn dividends 
for their shareholders, the majority of whom are not 
chemists and care nothing for chemistry. The 
Federal Council lias probably performed a useful 
service in putting the chemists’ point of view before 
the Board of Trade, but how anomalous is the 
situation! It is perhaps better than it was, and 
certainly the members of the deputation were to 
some extent reassured by Mr. Sidney Webb : but it 
is rather singular that the future of British chemistry 
should at- the moment lx* in the hands of half a 
dozen men, only one of whom is a chemist, and he 
has so recently joined the board that he can so far 
have only just begun to realise tin* financial and 
other difficulties which beset the company. If 
half-a-dozen of the shrewdest of our chemists knew 
the whole details it might be possible to contrive 
some scheme which would satisfy both shareholders 
and chemists, but the details cannot- be disclosed 
to a large body of chemists. That no solution can 
be found we do not in the least believe ; we feel 
convinced that a satisfactory solution can be found 
and we hope that it will. Perhaps before it is too 
late it- might be worth while to sit down quietly and 
consider whether the future of some other vital 
factor of modern civilisation is dependent upon 
some limited company over whom neither Govern- 
ment nor anyone else can exercise control and to 
whom advice must- be tendered submissively and 
cautiously because the lack of accurate knowledge 
renders boldness out of the question. 

* * * 

We think that the Federal Council values very 
highly the invitation by Mr. Sidney Webb to com- 
municate with His Majesty’s Government , through 
the oard of Trade, on the dyestuffs question and 
ae other chemical topics. Many problems of 
interest and importance arise from time to time, 
and the Federal Council is not only willing, but 
anxious to do all in its power to assist this or any 
future Government to understand and to solve these 
problems. The Federal Council’s most essential 
function is to speak for chemistry as a whole, theo- 
retical, academic and industrial, and its members 
arc always at the service of the State and of the 
science they are privileged to represent, and glad 
to devote their time and energy for the benefit of 
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the community. Politicians necessarily tend to bo 
either individualistic or socialistic in their outlook 
Chemists are in most, respects essentially indi- 
\ idualist ic, but in the organisation of chemistry 
and in the unselfish way in which chemical knowledge* 
ami skill are made available* for the community, 
they show a democratic spirit which deserves com- 
mendation from the most rigid and austere of the 
Socialists. A great opportunity for chemists to 
show their devotion to tin* community of chemists 
is now being developed in connexion with Chemistry 
House, and this scheme will afford abundant scope 
for both individual effort, and social advancement. 
We shall return to this particular topic at a later date. 
* * * 

Those who were present at the meeting of the 
London Section on Monday evening must have 
listened with a great deal of interest to the accounts 
that were given of the use of bauxite as a refining 
agent, it is, indeed, fascinating to attempt to 
account for the wav in which bauxite can remove 
both colour and sulphur compounds from petroleum 
products with ease and regularity, without any loss 
other than that due to mechanical disintegration. 
The preparation required consists solely in roasting 
the mineral to remove the moisture and in grading 
it to a specified fineness. Material that has lost its 
activity through use can be recovered with efficiency 
undiminished simply by steaming and roasting 
again. On considering the* troubles that arise in 
the refining of petroleum by purely chemical means, 
the importance of such a simple and reliable method 
can readily be understood. Bauxite is by no means 
a mineral new to science, as it was first described by 
Rerthicr in 1X21, and named “ bcauxitc ” by Pufrcnoy 
in 1S47 and “ bauxite ” by St. Clair Dcville in 1 SOI . 
The name is derived— and tin*, derivation should 
decide the controversy that arose some years ago 
regarding the correct pronunciation of “bauxite’’ 
— from IjCs Baux or Beaux, a locality near Arles in 
the South of France, where tin* mineral was first 
found. Dcville, of course, originated the well- 
known process for producing pure alumina from 
bauxite for the manufacture of aluminium. Indeed, 
a great many of the names associated with the 
development of the aluminium industry ap]>ear to 
be foreign, but this country can claim Faraday as 
the first 1o isolate the metal, and now we owe the 
development of bauxite as a refining agent to British 
science. One wonders whether this new use for 
bauxite will in any way reduce the supplies required 
tor other purposes. Cobalt, for instance, was found 
to possess main advantages us a material for electro- 
plating, but its use for this purpose became economi- 
cally impossible, owing to the great development 
ol high Speed alloys ot which it is a constituent 
Such competition is unlikely to a If eel bauxite, how- 
ever, as we were told that then* is no relation between 
its chemical constitution and its efficiency as a 
relining agent ; indeed, the development of Ibis new 
application should prove a stimulus to its production 
within the Empire, .as material uii'-uitahle for the 
production of" alumina may prove highly efficient 
as a refining agenl . % + 


SOME SCIENTIFIC ASPECTS OF PUERING 
AND BATING * 

By C. E. PICKARD, A.I.C. 

This paper is an attempt to co-ordinate numerous 
scattered publications on the problems of piloting 
and bating, rather than to present an additional 
contribution of practical research. Piiering and 
bating, though differing practically in many ways, 
are identical in theory, and most of the following 
paper therefore applies to both processes. 

The term bating, applied to the softening of skins 
before tanning, is generally understood to be derived 
from the French “ abaft re ” — to knock off, e.g ., to 
bate a jot of one’s pretentions. Puering has been 
stated to be derived from the French verb “ puor ” 
-to stink, and the smell of a fermenting puer liquor 
certainly suggests that some relationship may 
exist bet wren the tw o w'ords. It seems more pro- 
bable however, that the English word “ puer ’ is 
a form of “ pure,” from the French verb “ epurcr ” 
— to cleanse. Puering is in fact largely a cleansing 
process, in which hair roots, sweat glands, pigments, 
etc. (collectively known as “ scud ”) are removed ; 
and it is only in recent times that the more specific 
chemical reactions such as the breaking down of 
elastin and “ int erfibrillary ” substances have been 
appreciated. 

The bating process appears to havo been confined 
originally to the treatment of the heavier classes of 
skins with fermenting infusions of hen or pigeon 
manures, while for a similar process applied to the 
lighter skins (goat, sheep, etc.) and in which dog 
manure was used, the term puering was allotted. 

The scientific! achievements in the study of the 
puering or bating process, however, and the conse- 
quent introduction of efficient enzyme bates, which 
are used on practically all classes of skins, have so 
confused the tw r o words, that the “ bate ” seems 
likely to live by its association with the manufactured 
enzyme bates, leaving the “ puer ” and its unpleasant 
associations to become extinct. 

The Action of the Bate 
The study of the bate was undertaken successfully 
first by J. T. Wood, of Nottingham, wdio summarise d 
the results of his researches as follows : — “ The 
action of the dog dung bate is due to the action of 
enzymes in combination with organic compounds, 
amines, and salts of ammonia. The character of 
the principle enzyme in the dung is a proteolv t '<•. 
one, and resembles the trypsin contained in 1 he 
pancreatic juice. Photomicrographs illustrating 
bating tests by J. T. Wood and showing elaslm. 
are given on the opposite page ; the sections (Ab2) 
are 20 /x thick and are stained by the Weigert- met hod 
These conclusions have not only been verified by 
subsequent researches, but provide the basis for 
the manufacture of the dog dung substitutes — 
Panereol bate and Oropon — whose successful use 
confirms the laboratory findings of Wood, end 
provides incidentally a standard material for the 
elucidation of related problems. 

♦Road before the Nottingham Seotion on March 
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The Criterion of Bating 

Thore still exists however, a good deal of uncer- 
tainty as to what is the criterion of a well-bated 
*kin, and the casual reader of current literature or 
patents on the subject cannot but be porplexed with 
the tangle of theories and new evidence which is 
constantly brought forward. 

Woods conclusions simply state to what bodies 
t he action of the bate is due. The criterion of bating 
is a related but distinct study. To the practical 
bating man, the skins are bated when they have 
reached the right “ feel,” and by long experience 
.nid a kind of instinct, the correct condition of the 
skins can be judged. But it is of interest to go 
lather deeper into the question, for though bating 
was judged by “feel ” and by the qualities of the 
imislied leather long before it became a subject for 
■scientific investigation, and will probably be judged 



l>y those standards long after the whole process 
lias been expressed in formulae, it is always of value 
to be able to express in terms of definite chemical 
and physical change, the real mechanism of the 
hating process. 

Systematic, experiment has, in fact, aimed at 
distinguishing what is essential from what is un- 
necessary or harmful in the bating, so that having 
hamd the precise changes which must take place in 
tin' constituents of the skin, we may judge how these 
• Images may be best accomplished. 

Principles of Research 

Ikiorc reviewing the work of our chief investi- 
tMinrs, 1 will indicate briefly the principles which 
hu\f been employed in researches of this kind. 

I la- changes which occur are exceedingly complex, 
unliving both chemical reactions and those of 
‘•i g. mixed and unorganised ferments, and it is a 
in liter of no little difficulty to say what proportion 
the observed effect should be ascribed to each of 
tlus, agencies. 


A method based on the biochemical analysis of 
skins before and after bating was carried out by 
Rosenthal, 1 who was able to conclude that elastin 
is digested in bating. This method is, however, 



B — Call-skin section, bated with Pancreol 6A for 2 lira. 


limited by our incomplete knowledge of the chemistry 
of skin substances. The second method, by which 
much information of value has been obtained, is 
histological, which treats of the minute structure of 
the tissues and organs of animal bodies. 

Every part or organ of the body, when separated 
into minute fragments, or when examined in thin 



sections under the microscope, is found to consist 
of certain tissue's or textures, which differ in their 
arrangement in different organs, but each of which 
exhibits characteristic structural features. By these 
features, it is possible to recognise a number of the 
constituents of the skin 2 . The method of microscopio 
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identification has become very specialised, with a 
highly developed technique, and by the aid of 
selective stains 3 it is possible to observe clearly many 
of the structural changes to which the falling of the 
skin is due. 

An interesting attempt to give an actual mechanical 
or numerical value to the effect on the skin of the 
puering and deliming processes is that of Wood, 
Sand and Law, 4 for details of which the original 
papers must be consulted. 

There are also useful mines of information in 
estimating ele trometrically the hydrogen-ion con- 
centrations 5 of bating solutions anil skin substances, 
but the results provide interesting data related rather 
to tlie physical control of bating liquors than to the 
structural nature of the skin. 

RESEARCH KM ON THE EFFECTS OK B ATI NO 

Turning now to the more recent, reports on hating, 
it will have been gathered that the results of hating 
reach much further than the mere removal of lime 6 , 
and involve the formation of products of enzyme 
action 7 . 

In a series of interesting contributions to the 
Journal, of the S 'octet if of Leather Trades Chemists , 
on the “ Physiology of the Skin,’' A. ttev mour-. Jones 
has published m (let ad the results of his investiga- 
tions on the structure of animal skins, and the changes 
which take place in them during their conversion 
into leather. He demonstrates the actual effect of 
bating as compared with mere deliming, by the carry- 
ing out of experiments on slice]) grains. One. portion 
of the slice]) grain split was hated with Paikreoi, 
and one half delimed only with acetic acid, both 
being afterwards tanned 'with sumac and dried out. 
The author examined the leather and reported as 
follows : — 

1. PaNCKKOL-TKICXTED GRAIN 

Quality. A fine example of what a skiver should 
he for sound leather. 

t'olour. Bale cream. 

Texture .- - Mellow, with the soft stretching quality 
desired. 

Under the Microscope 

By tninsmitted tiyht. The hairholes appear clean 
and clear in every instance. There is no cementing 
effect in any single instance. The separation of the 
membrane follicle walls is complete. The papillary 
membrane is clean, clear and intact, with evidence 
of separation among the fibres constituting the 
membrane, elcaily showing that something has 
been digested away. The transmitted light is a 
bright \ellow. By nflectal fiyht a (list met yellow' 
colour has been shown. 

After 1 h is leather had been wet back and set out, 
an examination 

By transmitted light showed ■ The hairholes exhibit 
considerable enlargement ; t he* papillary areas show 
long Hat-shaped ridges; at the end of each the 
membrane follicle appears. The whole slide gives 
the impression of extensibility and cleanliness of 
structure. The transmitted light is a light canary 
colour. 


Under reflected light the leather showed a light 
canary colour and an almost translucent sheen, 
giving the impression of mellowness. 

2. The Delimed Grain 
was now examined and showed : — - 

Quality. -The ideal qualities exhibited by the 
Pancreoled grain were missing. 

Colour. — Of a brownish hue. 

Texture.. - -Somewhat harsh, the grain being tucked 
in small nodules. 

Under the microscope .- -The leather showed by 
transmitted light : No clear hairholes : each one appears 
to )>o glued up. The holes are smaller than in the 
Pancreoled grain. The papillary areas are pinched 
up by contraction into ridges resembling sharp 
cut rugged mountain tops with sealed hairholes on 
their peaks. The slopes are saucer-shaped, again 
illustrating contracting influences at work. On the 
whole surface the view is as though the grain 
membrane had dried without being properly tanned. 
It looks horny. The transmitted light is a very dark 
orange colour. By reflected, light the colour is a 
peculiar elephant grey. 

After being wet back and set out, an examination 
showed : — 

By transmitted light. — The hairholes are opened 
more, but all are, more or less, blocked by the basal 
part of the membrane follicle. The glueing e fleet is 
present, though in a lesser degree than before setting 
out. The papillary membrane is less rugged in 
appearance, yet the horny character of the membrane 
remains present. The transmitted, light is an orange 
colour. By reflected light the leather showed a light 
grey shade of colour, and a sheen giving a horny 
appearance to the membrane. 

The author states that : The impression created 
by comparing the foregoing pieces is that the con- 
tracting influence is due to undigested clastin, winch 
unless digested, does not tan similarly or even 
comparably to collagen. 

For detailed accounts of elastin, collagen and other 
skin substances, the reader is referred to Principles 
of Leather Manufacture,” by H. R. TTocter, and to 
the following papers : “ The Chemistry of the Skin, 
by A. Seymour- Jones ( J.A.L.C.A. , 1916, Vol. XI. 
p. 41) ; Biochemical Studies of Skin,” by G. -1 
Rosenthal ( J.A.L.C.A ., 1916, Vol. XT, p. 463), and 
” The Chemical Constituents of Skin,” by A. Seymour 
Jones (, J.S.L.T.C. , 1922, Vol. VI, p. 261). To 
present a survey of skin substances, regarded as 1 ar 
as may be possible as chemical individuals, is beyond 
the scope of the present paper. 

In li The Mechanism of Bating 8 ,” J. A. WiL'ii 
concludes that bating consists of two distinct parN . 
{a) Reducing the skins to a condition of mimimum 
swelling ; (/>) digesting the elastin fibres present in 
the outer layers of the skin. 

In “ The Removal of Elastin During Bating'*, 

R. H. Marriott criticises the findings of Wilson, end 
describes experiments which show that whilst eke* tin 
is digested by an enzyme bate, the removal is not 
a fundamental of the process. 

In “ The Properties and Action of Enzymes in 
Relation to Leather Manufacture 10 ”, J. T. Wood 
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states : “ Although the elastin is completely removed 
from the skin bated by trypsin for a sufficiently long 
time, about 24 hours, in practice the bating is not 
continued to this point, but is carried on only for 
about 2 — 6 hours. The elastin is only partly removed 
in- this time, but the skins made good leather. The 
writer believes that it is not necessary or even 
desirable for the whole of the elastin to be removed 
or dissolved in order to let the skin down, but that 
jt is sufficient for the elastin fibres to be broken up 
nr weakened, in order that the desired suppleness may 
be obtained.” 

In “The Hydrolysis of Collagen by Trypsin 11 ” 
F. L. Seymour- Jones gives an account of the action 
of 1 rypsin on the collagen constituent of the skin, 
;iml showed very definite digestion (after a prelimin- 
ary passive period of 24 hours) of the collagen by the 
trypsin. That none, or practically none, of the 
( n Hagen is removed in commercial bating is due to 
the fact that no concentrations of trypsin as were 
used in these experiments are over likely to be 
present in ordinary bate liquors. 

lit a “ Note on the Hydrolysis of Collagen by 
Trypsin 12 ,” R. H. Marriott criticises a number of 
tlu* features of the dissertation by F. L. Seymour - 
Jones. The paper contains much valuable informa- 
tion. 

In “ The Action of Trypsin on Collagen 12 ,” 
St lasuy and Ackermann conclude that the effect 
oi trypsin on collagen depends essentially on the 
pjeliminary state of the latter, notably on its degree 
ot swelling and on other conditions of the experi- 
ment. The misconceptions on this fact explain the 
< ontiadictorv information which is found in the 
literature dealing with the subject. 

1 shall now refer to “ Some Observations on the 
Histology of Bated Skins 14 ,” by the Rohm and 
Hass Co., Inc., Philadelphia. The original papers 
were illustrated by some excellent photo-micro- 
araphs, obtained in collaboration with l)r. (lies, of 
( dlmnbia University. The experiments carried out 
find tht 4 histological results are summarised as 
billows • 

(a) Goatskins were bated, in parallel experiments, 
(1) with a natural dog-manure bate, and (2) with a 
manufactured enzyme (or “ artificial ”) bate. Clip- 
ping of the skins were prepared for histological 
examination, and the bulk of the skins subsequently 
b nisi u*d into leather. 

'wit- s*.— The histological examination revealed 
that i be elastin was by no means completely removed , 
‘‘idler in the ease df the dog-manure bate or the 
am ifit-ial bate. All the skins when finished gax r e 
rn'imally good leather in every respect. 

0>) Calf skins were bated in parallel experiments, 
(I) using an infusion of chicken manure, and (2) 

1J "ilt a manufactured enzyme bate. It was con- 
*"1' ml that calf skins and goat skins present more 
( >i l<‘ss the two extremes of required enzyme action, 
l1 ‘ id so far as skins for shoe leather are concerned. 

/**' s/ d/.s\ — The amount of elastin still present 
; 'b ( i bating was considerable, and did not vary 
tly between the enzyme bate and tho chicken 
ill ‘in urn series. 


(c) Goat skins were bated, in parallel experiments, 
with the object of determining whet her there is any 
difference between a dung bate employing bacterial 
enzymes and an artificial bate using pancreatic 
enzymes, but with different types of delimer. 

Results , — In every way the deliming was complete. 
The swelling completely disappeared, and the skins 
were absolutely normal in their fallen or flaccid 
condition. The finger-print test was normal, and 
the porosity for air also, and no difference whatever 
was observed in this respect between artificial and 
dung bates. 

The papers conclude : “It remains to be seen if 
there is any action going on, due to the presence of 
enzymes, that has not yet been made visible under 
the microscope. I imagine that tho substance, 
usually referred to as ‘ interfibrillary substance/ is 
distributed as an unformed jelly or viscous liquid 
in the fibres of the skin, and subject to change in 
every step of tho manufacturing process in the 
beainhouse. . . 

“ . . . From the point of view of the practical 
tanner, there seems to bo little doubt that the 
removal of such interfibrillary substance, which, 
along with hair -roots, sweat glands, etc., is generally 
described as ‘ scud ’ 15 , does constitute one of the 
most important functions of the bating process. 
The phenomenon of the scud flowing out from the 
skin has not received so much attention as we 
should wish, and as scents to be indicated by the 
very necessity of the operations in the actual manu- 
facture of leather. As an example may be taken 
the bating of lambskins in the manufacture of 
glove leather. If an attempt is made to scud these 
before bating, the scud adheres to the knife in the 
form of a substance of cheese-like consistency, 
whereas whim scudding is conducted after bating, 
the scud flows freely from the skin, in a consistency 
only little greater than that of water.” 

“ From the histological standpoint, I imagine 
that tho scientific explanation of the bating operation, 
and of the scud, would present quite a few diffi- 
culties, since to my knowledge no selective stain 
has been found for the probably very heterogeneous 
mixture constituting the cementing or interfibrillary 
substance.” 

A. Seymour- Jones 16 speaks of the fibre bundles 
as being united by a soft filamentous substance of 
considerable tenacity and elasticity, known as 
“ areolar tissue.” Such tissues surround many 
organs of the body. 

Schafer 17 says that Mail looks upon the intercellular 
or ground substance as living substance (cxoplasm), 
and us bringing all the cells of the tissues into con- 
tinuity. He regards the whole structure, cells and 
ground substance together, as constituting a con- 
tinuum, the fibres being laid down or formed by 
chemical transformation in tho exoplasm. 

The Remaining Problem 

The principal remaining problem now is what 
happens to this interfibrillary^ substance. Chemically, 
the matter if not simple, because both collagen and 
hyaline, when o ver ! fine d, p , r^ dkomically .changed, 
so thatthey a r o capable of bein g attacked by 1 rypsin. 
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Some information might, he got from the com- 
position of the scud 18 . An analysis of a scud from 
English sheep grains showed only 0 1 04 per cent, 
of nitrogen, equivalent to about 1 per cent-, of skin 
•substance. The fat content was 7-10 g. per litre. 

Wood also found that a sample of scud taken 
from machines which had been scudding sheep- 
grains out of puer, contained 24 02 g per litre of 
total solids : — 

Inoiganic . . 4 01 

Free fat . . . . . . 7 95 

Organic matter (not fat) . . 12-Gfi 

The last item, of course, contained the organic matter 
of the dung, in addition to the interli brillary sub- 
stances. 

Eberle and K rail 1 9 analysed the fatty matter 
which adhered to men s knives (after the goods had 
been puered) in scudding lamb skins for gloving 
work. They obtained the following results : — 


o/ 

■o 


Water 

2!) 7 

Fat (largely wool fat ) . . 

. . 42-0 

Fatty acids combined with lime 

0 6 

Albuminous matter soluble in water 

38 

Hair and insoluble albuminous bodies 

.. 141 

Ash (containing 57% CuO) 

3-5 


Attempts have also been made to estimate the 
cementing substances by analyses of puers before 
and after the skins have been put through Here 
the results are influenced by the amount of nitro- 
genous matter brought, into solution from the puer 
itself, while if an artificial bate is used, a considerable 
correction is necessary for the products of enzyme 
autolysis of glandular matter in the bate*, whose 
solubilities are partly dependent upon the nature 
and relative concent rations of neutralised and free 
deliming agents. 

With regard to histological examination, it lias 
been suggested by Jerome Alexander 20 that the use 
of the ultra-microscope and darkened field might 
reveal features of the interiibrillary and other sub- 
stances which are invisible in the illuminated field 
of the ordinary high -power microscope. The same 
authority also criticises the use of stains and alcohol 
in the preparation of skin sections, since the structure 
of the colloidal substances may be changed by 
treatment with such active reagents. 

Procter 21 states that the cement substance seems 
to be removed by liming, if this is so, then there 
cannot be any effect on it in the hating. 

Lt may at least be said definitely that the skin n 
substances which are dissolved in a puer or bate, ! 
are hydrolysed almost as completely as gelatin is , 
when the latter is boiled with dilute sulphuric acid./ 

Pltukj: PitoGKfiSS 

Instead of proceeding finally to summarise the 
present state of knowledge of the science' of bating, 
which 1 trust has been conveyed in this paper, I am 
tempted to make a few observations to illustrate the 
futility of generalising on a subject so involved. 
Early in the paper, I referred to “ Enzymes,” winch 
are conveniently defined as organic “ catalysts.” 
Both the words however, explain nothing, and merely 


serve opportunely to cover an obscure idea which is 
not fully understood. In passing back from the 
word to the idea, it becomes easy to believe that 
“ the subjective abstraction has an objective exist- 
ence,” or that because there is a word, something 
real must lie behind it. 22 

The same might also be applied to skin substances, 
many of which cannot strictly be regarded as distinct 
chemical entities, hut as related forms of protein 
matter, differing slightly in elementary composition, 
each differently modified by events in the history 
of the skin, its source, its post-mortem changes, and 
its treatment in the beam house, and which exist 
together in a natural and elaborate structure which 
nerve matter, hair roots, bacteria, and the factors 
of life itself have combined to build. 

But far bo it from me, in emphasising the incom- 
pleteness of our knowledge, and in hinting that we 
are only on the fringe of the cause and effect of bating, 
to admit that the phenomena are beyond us. “ Nature 
presents to our senses a panorama of phenomena 
co-mingled in endless variety, so that we are some- 
times overwhelmed and dazed by the apparent 
complexity of empirical knowledge. It is the work 
for the intellect to educe the elements of sameness 
amidst diversity, and to see differences amidst 
apparent identity.” 

By such means did the old-time puer man, aided 
by empirical knowledge and instinct, regulate his 
puer liquors and prepare his skins for leather ; b\ 
such means has it been possible to eliminate much 
of tlie uncertainty of the purring or bating process 
by the introduction of manufactured and standardised 
enzyme bates ; and by such means, aided by logically 
conceived experiment, will the scientific aspects 
of the problem be correlated and finally understood 
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A NEW METHOD FOR EMPTYING 
CARBOYS. 

By J. ADAM WATSON, A.C.G.I., F.I.C. 

As there are many occasions when it is necessary 
to remove a definite weighed quantity of liquid from 
a carboy, and in view of the risks attending the 
obvious method of pouring when the liquid is either 
corrosive or gives off dangerous fumes, the following 
method is suggested in the hope that it may be of 
use to any who have been faced with the same 
difficulties as the author. 

Having to handle both concentrated sulphuric 
and nitric acids in quantities which though con- 
siderable did not permit of employing large storage 
tanks, the possible risks were continually brought 
to our notice. Carboys are on the whole rather 
t rcacherous things ; when full their weight renders 
them liable to slip as it is only possible for two 
persons to co-operate efficiently in their handling ; 
further, when, in weighing a quantity of acid, it is 
desired to stop pouring suddenly, there is great 
liability for the liquid to splash out of the mouth. 
\I1 these considerations led us to tty to devise 
Mime safe and simple way of handling these containers. 

The most obvious method of inserting two tubes 
into the carboy through an air-tight bung and 
blowing air through one tube into the carboy is 
difficult of application owing to the varying size 
and condition of the carboy necks. Also, it is 
subject to the grave risk of the carboy bursting 
under the pressure. Eventually an adaptation of 
this method was evolved which, as far as we know, 
lias not been used. 

The carboy is placed in a box provided with an 
air tight door and a pipe passes through the box 
into the carboy and delivers into a tray standing 
on the platform of a weighbridge. Air is blown 
into the box and the liquid is thereby forced out 
oi tiic carboy up the pipe to the tray, where it is 
collected and weighed. The box is placed at a 
convenient height above the ground, so that the 
urboy may be readih placed inside, after which 
1 he door is closed. The pipe which is to deliver 
the liquid passes through a packing-gland in the 
lop of the box so that it may be drawn up out of 
1 he way when it is desired to change the carboy. 
The packing-gland permits this movement of the 
pipe without impairing the air-tight properties of 
the box. By connecting this pip; by means of a 
union with the remainder of the pipe line to the 
tiny the whole system is made simple and is easily 
hoiked. An air exhaust is also fitted to the box 
m order quickly to reduce the pressure inside to 
that of the atmosphere. The tray in which the 

id to be weighed is collected is fitted with a short 
billet pipe which delivers into a funnel large enough 
1 1 1 < ope with the flow of liquid from the tray and 
t h is tunnel in turn is connected by a pipe with 
tl" tank in which the acid is to be mixed. While 
fray is being filled the outlet is closed by a plug 
P' oided with a long handle so that it may be 
"ndily removed. The whole system is set up in 
s,,( h a way that the end of the delivery pipe from 
fir carboy is at a higher level than the liquid in 


the carboy, thereby preventing any syphoning 
action while the pipe line is laid, so that there is a 
fairly steep slope both to the carboy and to the 
tray. As both sulphuric and nitric acid have to 
be dealt with, the sliding pipe is made of aluminium 
and the remainder of the pipe line of iron piping. 
The tray is of wood lined with thick lead and the 
plug is of lead fitting into a lead seating. 

The advantages of this system are fairly obvious. 
In the first place, as there is no difference of pressure 
between the inside and the outside of the carboy, 
there is no liability to bursting. It is a simple 
matter to place the carboy in position, and all 
danger of splashing may be overcome by tying a 
piece of stout paper over the mouth after tho removal 
of the bung. This paper will offer no obstacle to 
the insertion of the sliding pipe, but will prevent 
any liquid issuing from the carboy while it is being 
moved. By using the air exhaust in tho box the 
flow of liquid from the pipe can he stopped instantly 
so that it is easy to weigh a definite quantity by 
the use of the weighbridge. Although there is still 
a considerable amount of fuming when handling 
strong nitric acid, yet, by this system, there is no 
necessity for the workmen to come into the region 
of the fumes. This system has been worked for 
about two years without any trouble and with 
considerably less inconvenience than attended the 
old method of emptying the carboys by band. 

THE ADVANTAGES OF MECHANICALLY 
SLAKED LIME 

(From a Corretpondent) 

It is very remarkable that even in the chemical 
industries a large proportion of the lime used is 
still of the hand-slaked variety, whilst small users 
of lime, not only chemical works in general, but 
builders for example, have not yet realised the 
advantage of mechanically-slaked lime. Unques- 
tionably in this respect w*e are behind the Continent, 
where the sale of pure dry slaked lime in bags is a 
flourishing industry and the material finds an 
astonishing variety of uses. From a purely chemical 
point of view', mechanically-slaked lime has the great 
advantage that it is a pure product, practically 
100 per cent, calcium hydrate, containing no free 
lime (CaO) and no unslakeablc material, whilst it. 
is in the form of such an excessively fine and uniform 
powder that it is almost semi-liquid in mechanical 
properties and possesses pronounced lubricating 
qualities. Further it can be supplied without 
difficulty either entirely free from moisture, or with 
any pre-determined and definite amount, such as the 
1 per cent, required, for example, in chlorine absorp- 
tion and the manufacture of bleaching powder. 

The machines used for slaking lime are of different 
types, but one general principle largely employed 
is to slake the lumps of quicklime with jets of water 
in a revolving screen chamber enclosed in a largo 
outer casing. The lime as it is slaked falls to a dust 
of dry hydrate which passes through the perfor- 
ations into tho outer chamber whilst all stones and 
unslakeablc material are left behind. The large 
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volume of steam given off, representing about 5 per 
cent, of the total weight of the lime, is caught in a 
jet condenser, and the water, heated nearly to 
boiling point, is used for slaking through the jets 
in the revolving screen. The slaked lime dust is 
then conveyed along in the inner chamber, being 
thoroughly agitated and mixed in the process, with 
the result that no trace of free oxide is left in the 
product, which is discharged at over 200° F., in an 
absolutely uniform and excessively fine powder of 
almost chemically pure hydrate Ga(OfT) 2 . Extra 
water can, of course, lx* added if desired, so as to 
give any desired moisture content to the finished 
product. From the point of view of the chemical 
or other works where large quantities of lime have 
to be slaked the process is almost a revolution in 
comparison with the laborious, objectionable, expen- 
sive, and clumsy method of slaking lime by hand, 
spreading it out over a large area of floor, and obtain- 
ing a product which contains lumps, all the stones and 
other unslakeable products, and generally an irregular 
content of free unslaked lime as well. 

The advantages are equally important for users 
of lime, who obtain a pure and definite product 
which can be mixed with water exactly as required 
without any waste and which will keep indefinitely 
and is packed in bags. In the building trade, for 
example, this would save at least 50 per cent, of 
the lime used as compared with the present anti- 
quated method of digging a hole at great expense 
and slaking lime in it, the greater part of the lime 
being not only never used, but also always exposed 
in a wet condition to the air, and absorbing carbon 
dioxide, for example. 

The advantages of mechanically slaked hydrated 
lime are very apparent- in connexion with water 
softening by the lime-soda process. The constancy 
of composition and freedom from impurities together 
with the mechanical condition of the product- are 
of the utmost importance in this process and lead 
to regularity and ease of control. 

Another very valuable use of mechanically -slaked 
lime which is now beginning to attract attention in 
Great Britain is in concrete mixing. Tf slaked lime is 
added to the extent of about 8—16 per cent, of the 
weight of the cement, the advantages in the finished 
concrete are very pronounced. Thus, for example, the 
plasticity of the mass is increased, so that less water 
can be used for mixing, giving therefore reduced 
segregation and less tendency to cracking, whilst 
the resulting concrete is much more dense and lion- 
porous, and the waterproof qualities arc increased to 
a very remarkable extent. These results are obtained 
because mechanically-slaked lime is in the form of 
very fine particles w hioh act as void fillers, and because 
lime has more lubricating action than other materials 
of the same class 


Prof. M. T. Bogert, professor of organic chemistry 
at Columbia University, has been elected chairman 
of the U.S. National .Research Council committee on 
chemical research on medioinal substances. 


DEPUTATION FROM THE FEDERAL 
COUNCIL TO THE BOARD OF TRADE 

Mr. Sidney Webb, the President of the Board of 
Trade, received on May the (;th a small deputa- 
tion from the Federal Council for Pure and Applied 
Chemistry to discuss the position of the Dyestuffs 
Industry ; Sir Sydney Chapman, Mr. Percy Ashley 
and Major Church, M.P., were also present. Sir 
William Pope introduced the deputation, which 
included Prof. W. P. Wynne, the President of the 
Chemical Society ; Prof. H. E. Armstrong, a past 
President of the Chemical Society ; Prof. «J . F. Thorpe, 
Honorary Treasurer of the Chemical Society ; 
Mr. H. E. Coley, Chairman of the Chemical Industry 
Club ; and Dr. S. Miall, Honorary Secretary of the 
Federal Council; and explained that the Federal 
Council consist ed of representatives from the Chemical 
Society, the Society of Chemical Industry, the 
Association of British Chemical Manufacturers and 
all the other organisations connected with English 
chemistry. He urged that the dyestuff industry 
was essential to the progress of organic chemistry, 
including pharmaceutical and many other branches ; 
that the progress of research in organic chemistry 
Wins inseparable from research in the dyestuff industry 
and that no steps should be taken which would allow 
the control of advance to revert to German hands , 
he pleaded that any arrangements made between the 
British Dyestuffs Corporation and the German 
Tnteressen-Gcmeinschaft should respect the origin?) 1 
intention of making the dyestuffs industry here fret' 
from German influence or domination. Prof. W. P 
Wynne referred to the great- development of chemicid 
inquiry which had taken place in this countrv , 
especially in organic chemistry, during the last- few 
years, and stated that if German discoveries in 
dyestuffs were to be relied upon for the British 
dyestuffs industry an avenue would be closed to a 
number of highly trained and efficient chemists 
Prof. H. E. Armstrong said that whereas formerly 
it was necessary for a chemist to receive training m 
research in Germany, it was now possible for him to 
acquire as good or even better training in this 
country ; that it was essential to attract into 
chemistry men of ability who could advance a scicm e 
w hich was of great importance to every manufacturing 
industry, to agriculture and medicine, and that even 
possible encouragement should be given to the pro- 
motion of chemistry here. He discussed the serious 
effect on the natural indigo industry of India caused 
by the cessation of research in this industry. 

Mr. Sidney Webb in replying stated t-hat the 
matter was one in which politics played no pail 
All were agreed as to the purpose ; it was the process 
of carrying this out which was difficult. The present 
Government, and indeed all Governments, recognised 
the necessity of promoting scientific research mid 
supplying opportunities and freedom for earn mg 
it on. He was convinced that the research vmk 
in the dyestuff industry should be done hen* 
British trained chemists, but the method of secui mg 
this was not easy. As regards the proposed agn'c* 
ment he pointed out that the Government was not 
a party to the negotiations, but he was sure that no 
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agreement would be concluded which was not con- 
sistent with the original purpose of the British 
Dyestuffs Corporation. He agreed that there could 
be no monopoly in research in this industry and he 
realised that the dyestuffs industry was essential to 
the progress of chemistry as a whole. He hoped that 
what he said would to some extent reassure the 
deputation and that the Federal Council would 
continue to communicate wit li the Board of Trade 
on this or any other chemical topic. 

Sir William Pope thanked the President of the 
Hoard of Trade for receiving the deputation and for 
his sympathy with their view's. 


FORTHCOMING EVENTS 

M.i\ 12. Jnmtitutjs ok Bhkwjng, London Section, the 
Engineers’ Chib, 31), Coventry Street, W.C., at 
7.30 p.rn. “Seine Experiences in the Erection 
and Use of Concrete Vessels m the. Brewery,” 
by IS. B. Collier. “ Note on a Dust-quenching 
Plant,” by C. A. Finzel, M.A. 

M ,i \ 13 Royal Pjiotomiapiiic Society, 35, Russell 
Square, W.C. 1, at 7 p.m. “Photographic 
Hucord tor Astro-physical Research,” by C. P. 
Butler. “A Note on tho Factors Affecting 
Crain Size in Emulsions,” by F. F. Renwiclc. 

M.i \ 13 Institution of Civil Engjnekiis, Croat Ceorge 
Street, Westminster, S.W. 1, at 0 p in. Annual 
Ceneral Meeting. 

.M.i \ 13 Institution of Petroleum Technologists, at 
the Royal Society of Arts, John Street, Adelphi. 
W.C. 2, at 5.30 p.m. “Tho C oology and Oil 
Measures ot South-East Persia,” by R. K. 
Richardson, A.R.C.Sc., M.Inst.P.T. 

\i.i\ 1 1 Bhittsii Emiuiie Exhiiutton. Conferences on 
.m<l21. “ Heredity ns the Basis ot National and In- 
dustrial Efficiency. 

M.i\ l ) Chemical Society. Ordinary Scientific Meet- 
ing at Hu rli i /ton Hou^c, Pn-cadilK, W 1, at 
K p.m. “The Bromo-dci ivatives ot 1-Mothyl- 
glyoxaline and the Constitution of ‘ Cldoroxal- 
methylin,’ ” by I. E. Bnlaban and F. L. P\ man 
“ Synthesis of Amygdalin,” by R. Campbell and 
W. N. Hnwortli, and “Reactivity and Radia- 
tion. The Photochemical Union, ol Hydrogen 
and Sulphur,” by R. G. W. Norrish and E. K 
R ideal. 

M.i\ 21 Rovat, Society of Ahts, John Street, Adelphi, 
W.C. 2, at 8 p.m. (Trueman Wood Lecture) 
“The Outlook in Chemistry,” l>v Sir W. J. 
Pope, K.B.E., D.Se., F.R H. 


Beinliers of tile' Society of Chemical Industry are 
uniUd to attend tlie meeting of the Organic Industries 
Limjp ol the Soeiete tie Chimie Industrielle, to he held on 
M .i v 13, in the Rooms of the Soeiete Franca iso de Photo- 
i-M.i pine, fil, Ruo de Clichy, Paris, when the following 
p.'pt-rs will be rend: — (1) “The Synthesis of ‘309’ and 
O' ■ ( Images brought about in the therapeutic action of the 
d'*! natives of this family by chemical modifications” 
b')tb kinematograph illustrations), by Monsieur E. 
F ium-au, and (2) “ Tho Thickening of Paint,” by 
Monsieur Cli. Coffignier 


SOCIETY OF CHEMICAL INDUSTRY 
ANNUAL GENERAL MEETING, 1924 
PATRON i H.M. THE KING 

In accordance with the provisions of by-law 68 
notice Is hereby given that the Annual General 
Meeting of the Society of Chemical Industry will 
be held in the Arts Theatre, The University, Liver- 
pool, on Wednesday, July 9, 1924, at 11 a.m. 

The following is a Preliminary Programme of the 
meetings to be held in Liverpool on July 9-12 in- 
clusive. 

Wednesday, July 9 .—Morning: Council Meet- 
ing. Annual General Meeting in the Arts Theatre, 
the University. Presidential Address by E. Frank- 
land Armstrong, D.Se., F.K.S. ; Afternoon, : Business 
Session in the University. Visit to White Star 
Liner “ Cedric,” and tea on board by invitation of 
the White Star Line. Evening : Reception and 
Dance at tho Town Hall by invitation of the Right 
Hon. The Lord Mayor of Liverpool (Arnold Rush ton, 
Esq.). 

Thursday, July 10. — Morning : Messel Memorial 
Lecture by the Right Hon. Viscount Leverhulme, 
in the Arts Theatre, tho Universit y, and presentation 
to the Lecturer of tho Society's Messel Medal for 
1924. Visit to the works of Messrs. Joseph Oosfield 
& Sons. Ltd., Warrington. Luncheon by invitation 
of the Directors. Afternoon : Inspection of the 
Works. Evening . Annual Dinner of the Society 
at the Midland Adelphi Hotel. 

Friday, July 11. Morning : Business Session 
in the University. Luncheon at the Midland 
Adelphi Hotel, by invitation of the Chairman and 
Directors of tho United Alkali Co., Ltd. Visit to a 
Works of the United Alkali Co., Ltd. Evening : 
Dinner at Lady Lever Art Gallery by invitation of 
the Chairman and Directors of Messrs. Lever 
Brothers, Ltd. 

Saturday, July 12. — Visit to Lake Vymwy. 
Inspection of Liverpool Corporation Water Works. 

A detailed programme will be sent later to every 
member of the Society. 

Members are asked meantime to note that the 
railway companies in Great Britain (except the 
Metropolitan and London Electric Railway Com- 
panies) have agreed to issue tickets at the ordinary 
single fare and one-third for the double journey to 
passengers travelling to attend the meeting. The 
tickets will be available from July 8 to 14. 

DEATHS 

Eva ita, Lincoln W. (elected 192.3), ot the South Eastern 
Agricultural College, W\o, Kent. Lecturer in 
Chomistry. On March 6, 1921. 

Gall, John B. (elected 1905), of 19, Glenlyon Road, Eltham 
Park, Loudon, S.E. Chemist. On March 27, 1924. 
Houlehan, Dr. Arthur E. (elected 1919), of Messrs. E. I. 
du Pont de Nemouis and Co., Wilmington. Del., 
U.S.A. Associate Director of the Jackson Laboratory. 
On March 11, 1921. 

MeAlloy, James (elected 1916), of 193, Broomloan Road, 
Govan, Glasgow. General Manager. On February 27, 
1924. 

Tucker, Alex. E. (elected 1894), of 59, Cambridge Street, 
Birmingham. Metallurgical Chemist. On March 28, 
1924. 
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MANCHESTER SECTION 

Dr. H. Levinstein presided over tin* meeting held 
on Muy 2 at the Textile Institute. 

A resolution of condolence with the family of the 
late Dr. CL H. Hailey, Senior Demonstrator in 
Chemistry in the Univeisity of Manchester, was 
passed. 

A Note on the Detection of Persulphate* in Flour 
and a recent Bleaching Agent for Flour/’ was then 
read by Mr. L Miller, F.L(\ 

Mr. Miller slated that t he usual reagent for detecting 
per-salts in Hour was a solution of benzidine in 
alcohol. His suggestion was, however, to use an 
aqueous solution of potassium iodide. A recently 
manufactured blenching reagent for flour, sold under 
the name of Novadelox B /’ consisted of a mixture 
of henzovl peroxide and acid calcium phosphate. 
Benzoyl peroxide* was an oxidising agent and a 
powerful antiseptic, but its use internally had been 
discontinued owing to its poisonous action on the 
blood. Tin* general properties of benzoyl peroxide, 
were reviewed, and the detection of benzovl peroxide 
in flour was described as follows : — Tim Hour is mixed 
into a paste with a solution of potassium iodide, and 
heated on a. boiling water-bath. The presence of 
benzoyl peroxide* is indicated by the* appearance of 
dark spots. This tost will indicate* the* presence e>f 
half an ounce of the salt m a sack of Hour (280 lb.), 
ftlielevs wen* show'll illustrating the potassium iodide; 
tost for persulphate#, and then' we*re also exhibited, 
pastes of Hour containing benzoyl peroxiele* *n the; 
proportion of half an ounce per sack of Hour (2S(> lb.) 
or an actual proportion of I in 1)000. 

In bis paper “ On Insulin/’ Dr. A. Kenshaw, 
D.JMT., stated tliat the; history of research on 
diabetes showed how very near several investigators 
had been to obtaining an active* pancreatic extract 
resembling insulin. Kven the* method e>f ligaturing 
the pancreatic duet use*d by Banting, to produeio 
atrophy of all exe*<*pt the lsle*ts of Langerhans, had 
previously been use*d by ot he*r workers in an (*ndeavour 
to obtain the; se*crction of the lsk*ts of Langerhans. 
Zueizer had nexirlv approached Banting's discovery 
in DOS, and this semi-failure showed the* importune*!.' 
of not giving up a piece e>f research work until the; 
truth was finally established. Once Banting and his 
co-workers had demonstrated that such an extract 
could be obt aim'd, t lie; finer methods of blood analysis 
now available allowed them to overcome the pitfalls 
into which other workers had fallen, and to show 
that the extract was potent in reducing the* sugar 
content of blood Tim next step consisted in trans- 
lating these i lets, hv clinical application, into a 
recognised method ot treatment After this, the 
subsequent difficulty of manufacture of insulin on 
the* large* scale had to be* faced 'The generosity of 
Banting and his eo-workt*rs m presenting the* patent 
rights in this country to the Medical Research 
(V)uneil could not be overrated. The* ('mined had 
assisted chemical linns in their e ndeavours to pmeluee* 
insulin on the large scale. The manufacturing 
methods employe*! were* then dealt with in detail. 
. As much as 10 million units of insulin per week 


could now be produced by one firm alone, or 
sufficient for approximately 7000 persons. 

Another feature was the manner in which the 
cost bad boon reduced to bring the product within 
the reach of the poor man. After seeing the 
ingenious methods in use by one large manufacturer 
of insulin, it would eenne as no surprise if the cost 
was still further minced. Insulin, however, was 
not a cure for diabetes, it was rather like an 
artificial limb which enabled a man to walk after 
one.; leg hael been lost . It had to be use;d as long as 
life lasted, and it required a great deal of care on 
the; part of the; patient who uses it. 

It was with no sense e>f disrespect for the very 
fine achievement of Banting when he* stated that 
the; prevention of diabetes was bettor than a cure. 
In this respect he would like to repeat even more 
firmly an obese* rvat ion made; two years age), r*/., 
that the cause* of diabetes was bacterial in origin, 
and that its onset could be assigned to the activities 
of the H. Annilodaaticw* T utesthialis described two 
years ago bv Mr. Fairbrother and himself. Reasons 
were given te> show how the ferment arising from 
this organism could disturb tin* function of glycogen 
formation ; and how such disturbance was trans- 
late*! into terms of an increased secretion from the 
Islets of Langerhans followed by exhaustion of the 
e*ells. In either words, the* disturbed metabolism 
met with in eliabetexs had its origin in the bacterial 
fermentation present in the* intestines. Such an 
action must be specific in its neutralisation of the* 
secretion from the; Islets e>f Langerhans There were* 
very few bacteria which could act upon glycogen, 
which was the chief substance* concerned in diabetes 
The ferment arising from the bacillus mentioned 
could, however, act upon this substance, and it 
appeared probable* that there; was some stereo- 
chemical relationship between the antifennents or 
antitoxins produce*! against this bacillus and the* 
insulin e>r ferment, produced by the; Islets ot 
Langerhans. 'fhe ferment produced by the lattn 
assisted in building up glycogen from glucose* ; tin* 
ferment produe;<*d by the* bacillus broke down 
glycogen. Furthermore, it had been shown that the* 
liver cells most e*onee*rneel in the storage of glycogen 
from glucose could absorb the bacillary ferment. 

From a. consideration of these* facts it appeared 
that the prevention of diabetes offered the main 
hope. Once the pnucrcat ic islets had been exhausted, 
insulin appoare*! the only treatment along passive 
lines. A few early ease's might be improved if the 
absorption . >f bacillary ferment could be cheeked 
The organism occurred amongst bael potatoes, and 
Prof. Fowler had recently described a similar 
organism occurring in bad rice. The significance ol 
this fact in relation to the* higher pen-outage* ot 
diabe*tes amongst the* Hindus could riot be* over-rated 
A similar organism oecum'd in fermenting maize , 
producing an alcohol Possibly this fermented-maize 
drink was responsible for the presence of diabetes 
in a uon-civilised race like the North American 
Indians. This bacillus had been found in approxi- 
mately Hire** out of every four cases of diabetes 
examined by him. 
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SHAWINIGAN FALLS SECTION 

A meeting was held at the Cascade Inn on March 31 . 
|)r. Skirrow, presiding in the absence of the chair- 
man, introduced Mr. H. Freeman, who gave an 
address on " A Few Problems for Industrial Research 
m Canada.” Discussing the ever-present fuel prob- 
lem, he pointed out that although the extreme west 
and east of Canada are well supplied with coal, the 
ureal- industrial regions of Quebec and Ontario are 
dependent on American supplies. Large fields of 
lignite occur in the prairie provinces, but are practi- 
cally undeveloped because the lignite, in order t-o 
become a satisfactory fuel, must be dried, carbonised, 
ii id briquetted. No really satisfactory binder for 
briquetting had yet been found, but the material 
of the required cheapness and physical properties 
.t erns to lie in the bituminous sands of the Alberta 
hut valleys, awaiting only some well-organised 
industrial research to apply it to what may well 
become a great industry. Turning to the metal- 
lurgical industry, the speaker pointed out the essential 
ddterences between Canadian and American deposits 
of gold, silver, copper, load and zinc. Whilst the 
Liter have usually been concentrated by Nature and 
ire teachable, the former exist as sulphides and con- 
bun large quantities of materials which must he 
n mmed. Roasting and smelting processes arc 
expensive, and the enormous quantities of iron are 
usually wasted. More iron than is used on the West 
(Lust is mined in British Columbia in the form of 
topper ores carrying iron and thrown on the dump. 
Research on electrolytic and other midhods of separa- 
tum could probably make this iron available for use, 
and at the same time cheapen the production of 
( opper. 

In connexion with the old problem of sulphite waste 
liquor, well-known wherever there is a paper mill, 
mention was made of the possibility of recovering 
wood oils by evaporation and distillation of the waste 
liquor, and the use of these oils for preserving timber 
mid in the oil-flotation process for concentrating 
Lw grade ores. As to the odoriferous soda- pulp 
|ii’om\ss, aside from the problem of making its smell 
loss overpowering, there is that of supplying the 
Lrgo quantities of sodium sulphate required in 
pioduemg the smell. Excellent natural deposits of 
Llaubers salts occur in Saskatchewan, and need 
0,1 1 \ • ' Httle engineering to work out satisfactory 
methods of evaporation and handling to supply the 
< m.nhau Kraft mills, which now import $ l, 5(H) ,000 
woith annually. In closing, the author pleaded for 
L r io,iter encouragement, either by private enterprise 
"i by the (Jovernmeut, to the chemist and engineer 
1,1 1 l |rN, ‘ and other problems so important to national 
Ploqu-iity. 

V lively discussion followed, and after a vote of 
thinks to the speaker the meeting adjourned. 


A M. Howe, Vice-President of the American 
<-> um< Society, and at one time engaged on research 
"1 factories as senior industrial fellow in the 
MHlnn Institute of Industrial Research, has died at 

th, , ml\ age of 30. 


CHEMICAL SOCIETY 

Presiding at an ordinary scientific meeting held 
on Thursday, May 1, at 8 p.m., Prof. W. P. Wynne 
reminded Fellows that the Faraday lecture would 
be delivered by l*rof. R. A. Millikan at the Royal 
Institution on Thursday, June 12, at 5.30 p.m., 
instead of June 26 at 8.30 p.m. as previously 
announced; admission would be by ticket obtain- 
able from the Assistant Secretary. Other announce- 
ments were to the effect that applications for grants 
from the Research Fund must be received by June 2, 
and that in the interests of economy the list of 
Fellows would not be printed t his year. 

Mr. H. T. S. Rritton read the following two 
papers : — 

The, electrometric titration of chromic acid using (a) 
the hydrogen electrode , and (b) the oxygen electrode. 
Chromic acid has been titrated elect romet rieally 
w r ith sodium hydroxide by means of the hydrogen 
electrode and also the oxygen electrode. Some 
of the essential points to be observed in the pre- 
paration of hydrogen electrodes for use in presence 
of chromic acid, chromates and nitrates have been 
recorded. Evidence has been adduced to show that 
chromic acid dissociated as a normal dibasic acid. 
The < llssocia t ioi i HJ ' H ) 4 r: IP -f H CrO x ' Is a lm ost 
complete in dilute solution, whereas the dissociation 
of the hydrochromate ion. thus HOO/rHl-f (V0 4 ", 
is extremely small. The second dissociation con- 
stant is 4*4 < 10 7 at 18° (\ The use of the oxygen 
electrode as an indicator of both hydrogen-ion 
concentrations and end-points has been demon- 
strated by comparison with the hydrogen electrode. 
It has been shown that the dihasieity of chromic 
acid, as T1 2 (M) 4 , accounts for some ot the reactions 
of chromic acid and its salts. 

Chromates of thorium and the rare earths. Part II. 
The chromates of lanthanum , praseodymium, 
neodymium , and samarium. 

Lanthanum, praseodymium, neodymium and 
samarium form an isomorphous, xellow, diflicultly 
soluble series of chromates of the general formula 
M' " 2 ( 00 4 ) 3 , 8H 2 (). The variation in their solubilities 
shows their importance in processes of fractional 
precipitation with potassium chromate. The ten- 
dency to form sparingly soluble double chromates is 
marked in the eases of lanthanum, praseodymium 
and samarium. Lanthanum forms the salt 
K 2 00 4 ,La 2 (Cr0 4 )3,GH 2 0. The addition of potas- 
sium chromate to aqueous salt solutions causes the 
precipitation in the case of (a) lanthanum, of the 
simple chromate, if the excess of precipitant is small ; 
(6) praseodymium, of the simple chromate ; (c) neo- 
dymium, of a mixture of simple and basic chromate, 
(d) samarium, of an indefinite basic precipitate. 

Investigations (with Miss U. W. ('arnellev) were 
described by Mr. I\ K. Rutt: — 

Imino-dihydro-l : 2 : 3 -triazole. Part II. Intra - 
annular migration of the dyad type and intra- 
nuclear lautomerism without migration. 

The reaction between I : 4-diphenyl-5-chloro-l : 2 : 3- 
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triazole and />-toluidine on the one hand and that 
between 1 -?Molyl-4-phenyl-5-chloro-l : 2:3-triazole 
and aniline on the other lead to the formation of 
the same two products, a and b, which are tautomeric 
ami have the general formula?, 

/ N v N ,N-_ - -N 

(«) KN< )NK/ |! 1DX( I (b) 

GH G Vh (II G Fh 

\ / 

NR' 


In alcoholic hydrochloric acid either of these 
taiitomcrisoN into another form, such as 

/N N 

IW - X I 

'('(nhu')--i' -n. 

which yields N-nitroso and acetyl derivatives. 

Prof G. I\. Ingold thought that the work was 
capable of interesting extensions to other heterocyclic 
nuclei, but doubted whether the interpretation 
ottered had been fully proved. It was to be 
expected from analogy with Diels's addition 
reation that (i) and (ii) would be directly 
interconvertible (a form of ring-chain tautomerism), 
so that it was unnecessary to postulate an inter- 
mediate four-membered ring : - 

N — “= X /Nr ' - J ==^— N 

P\(HK ;NK' I , * RN x (if)NR' I 

(!_— ^GFh !Ph 

(i) (ii) 


Further, the isomerides with the properties of anils 
might really be anils (iii), (iv) : — 


N~ N 

i 

NR' 

I 

RN -( ! Oil Cl. 


and 


K'N 


N-- - X 

I I 

NR j 

! I 

G — GHFh 


(iii) 


(iv) 


and not the dicyelie bodies supposed. The difference 
in their ease of substitution might be due to the 
blocking up, in one of the isomerides, of the para- 
position of the benzene ring involved (R - phenyl, 
R'- p-tolyl) The reactions iii«*M and iv^ii 
were of a well-known typo, so that it appeared possible 
to interpret all the results on comparatively simple 
and well-recognised lines. 

Replying, Mr. Dutt remarked that a mechanism 
leading to the formation of an intermediate phase 
such as 

N -- N 

\/ 

PhNif — o eph 


II 

nc 7 h 7 


could not be supported, since the 
reaction, whereby a substance of 

N v 


well-known 
the type 


|| >GHG0 2 Rt when treated with sodium ethoxide 

is converted into KtO-CHjCCVEt with evolution of 
nitrogen, did not take place. Further, the sub- 


stances (a) and (b) did not yield nitroaoamines with 
nitrous acid in acetic acid, and therefore could not 
have the suggested alternative structure. 

Prof. D. R. Boyd discussed experiments (with 
Mr. F. .1. Smith) on: — 

The formation of triphe n yl me th ylphoxph in ic acid from 
(ri phenyl methoxy phos phones d ichloridc . 

The acid obtained from tripheny lmethoxyph os - 
phorus dieliloridc by the action of alcoholic potash 
(Boyd and Ohignell, T 1923, 123, 813) has been 
investigated further. It is shown to be a phosphinic 
acid, with the formula (C 6 H r ,) 3 0*P0(0H) 2 ; and not 
a phosphorus acid ester of triphenyl-carbinol, as 
origina 1 1 v supposed . 

During the hydrolysis of the phosphorus chloride, 
therefore, a molecular rearrangement must occur, 
analogous to the change which di-ethvl sulphite 
undergoes under the influence of aqueous potash : 
iii 

| 3KOH i (yiyOH 
v 

„(> 

^(G 6 H 5 ) :{ C P—0(UT, | 2KG1 I-2H.P 

X OK 

iv vi 

OCoH O C.,H 5 

0-S( “ 4-KOH - “ + CoH 5 OH 

x () 0 2 H 5 O'" x OK 

Triphenylmethylphosphinie acid is also obtained, in 
small quantity, when the mixture of products 
formed by the action of phosphorus trichloride on 
triphenyl-carbinol is treated with water. 


ACADEMIE DES SCIENCES 

Oil March 31, Monsieur Termier spoke on tin 1 
changes undergone by the; diamond at high tern 
peratures. These changes, as shown by Friedel, 
affect the zones of birefringence. Monsieur Bogitch 
discussed the formation of the solid masses which 
sometimes clog crucibles, explained by a change of 
composition affecting the fusibility. According In 
Monsieur Audibcrt, explosives decompose in two 
stages, and the conditions of this decomposition 
suggest application in “ fiery ” mines in taking 
measures to ensure safety. Monsieur Lebc.ui 
described an electrical vacuum furnace with a de\ iee 
for measuring temperatures accurately, and con- 
sisting of tungsten heated by an electrical current 
of several hundred amperes, and surrounded by a 
cover of fused silica bathed in water so as to prevent 
heating. Monsieur Lcbcau, who is an old pupil of 
Moissan, has obtained, in this way, temperatiues 
up to 2400° G. In a paper by Monsieur E. Andre it 
appears that phoeenic acid extracted from wli.ik 
fat, and first isolated by Chevreul, is identical with 
the valerianic acid derived from the root of 
valerian. 
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On April 7, Monsieur L. Gentil discussed the 
magnetic anomalies observed by Lazarev in the 
Koursk district of Russia, and stated that these 
had been found of less intensity to the south of the 
hand previously described. The conclusion drawn, 
that the anomalies showed the presence of deposits 
of magnetic iron, had been partly verified by borings. 
A note by Monsieur A. Ma\ <t on the oxidation of the 
plant cell in relation to the moisture content of the 
protoplasm, was communicated by Monsieur Mob 
hard, and Monsieur D’Arsonval communicated a 
note by MM. Menard and Foubcrt, on the curative 
action of ultra-violet rays on certain diseases. Prof, 
be Ch atelier then presented a paper by Monsieur 
Audibert on the decomposition of nitroglycerin and 
the Abbe Handerans described a process which ho 
has originated for making mixed organic oxides 
containing alcohol and benzyl groups. 


EVOLUTION IN CHEMICAL INDUSTRY 

At University College, Nottingham, on March 29, 
the third Sir Jesse Boot Foundation Lecture, entitled, 

Evolution in Chemical industry -Aniline Dyes, 5 * 
u as delivered by Mr. H. Lambourne, B.A., B.Sc., 
Kl.<\, in the absence, through indisposition, of 
Prof. S. F. Kipping, J9.Sc., F.R.S. 

The lecturer first dealt briefly with the natural 
colouring matters, some of which ; e.y ., Tyrian 
purple, madder purple and indigo, were of hoary 
antiquity. The four main products obtained by the 
distillation of coal tar, namely, benzene, toluene, 
naphthalene and anthracene were then discussed. 
Some account of the life and work of the founder of 
the coal-tar industry —Sir William Perkin— was 
given, and the rapid development of the industry 
from 1850. Thus, aniline (from benzene) and 
toluidines (from toluene) produced the Rosani Lines 
(Vrrguin 1859) ; the Azo dyestuffs (Grioss, 1800) 
were obtained from aniline and similar basic sub- 
stances ; the phenols (from benzene) and phthalie 
anhydride (from naphthalene) gave rise to the 
I’hthaloins (Baeyer, J*71); anthraquinono (from 
anthracene) was converted into alizarin (Perkin, 
1809, Caro, Graebe and Liebermann, 1809) ; anthra- 
citic acid (from naphthalene) with ehloracetie acid 
ja\e rise to indigo (lleurnann, 1890, 1897). 

Numerous experiments were performed, aftd a 
number of slides shown, which illustrated the subject 
as outlined above. 

In conclusion, two contributory factors were given 
as to why Germany had so largely captured this 
industry which had 1 its origin in England, and its 
tarlv development in England and France. The 
first was tho co-operation which existed in Germany 
between industry and the universities and colleges; 
tli<‘ second was the fact that all the German industrial 
foiieerus were scientifically controlled, and not 
dilu ted by business men who occasionally perhaps 
referred to scientific experts. 

deference was also made of new spaper misrepresen- 
t'd inn of scientific matters; which prevented the 
public from understanding and appreciating the 
importance of chemistry and chemists to national 
prosperity. 


CORRESPONDENCE 

INTERNATIONAL LANGUAGE FOR SCIENTISTS 

Sir, — As the original remarker, allow mo to express 
first the pleasure I have in Professor Patterson's 

artial approbation of the idea and, secondly, why 

do not agree with his modification. 

Unfortunately, I must confess that, I am neither 
a Latin scholar nor an Esperantist, so, on the actual 
detailed claims of the rivals, I am not qualified to 
offer an opinion. IIow r cver, I am quite alive to 
tho historical value of Latin and I am thoroughly 
aw r are of what 1 want for my purpose in industrial 
science. 

There is one instance where Latin escaped the 
slaughter of the Renaissance — T mean in Medicine. 
Here, Latin is used in many countries, so it should 
he a living example of an international language, 
but, when I w r as sick, my medical adviser left me 
a prescription with the directions thereon Coch. 
Mag. in aq t.i.d. pc.” The dispenser had no trouble 
in labelling the bottle “ A tablespoonful in water, 
three times daily after food,” but could a French 
or German dispenser have done it. 1 do not think 
so, besides, is not the historical beauty somewhat 
faded in the generality of medical Latin ? 

Again, when T read old Beckman’s " History of 
Invention ” or any History of Agriculture, J always 
find that Latin names were very lax. For example 
Magnesia, Manganese, Magnet (Fo 3 () 4 ) are all derived 
from the same source. 

Then probably 99 ]XT cent, of the phenomena or 
“ sense impressions ” we desire to express have no 
true Latin equivalent. The words require to be 
invented and put into the old frame. 

My conception is that science requires a new tool, 
a language capable of expressing any idea with the 
utmost clarity, and, at the same time, to express 
or show r minute differences— a language, in fact, 
which will bear the same relation to other languages 
that the calculus bears to euclidian geometry. 

Most of the roots arc' ready made, and in niter- 
national use, as, ion, sol, names of elements, plants, 
bones, stars, etc.: all that is required is a simple 
extensible framework, wherein irregularities ure 
impossible. This would be an enormous boon to 
coming generations, and, as we have burned their 
coal, ruined their physique, and, in general, played 
the mischief with their inheritance -w r e do owe 
posterity something. 

The advantages are apparent — scientific books, 
papers, patent specifications and lectures would be 
given in one language. There would be no trouble, 
say, if a Chinese scientist came to Europe. He could 
lecture in every country and the audience would 
grasp his finest meanings. The language bar w ould 
be exterminated and, with it all, the petty jealousies 
concomitant therewith. 

The one thought is time. It takes an effort to 
start a thing which will take twenty or more years 
to be of service, but it often takes three generations 
to build a business for private gain, so surely we 
have enough initiative and staying power combined 
with the organising ability and altruistic sentiment 
required to carry out a scheme like this, if it is worth 

B 
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doing. At present, we must admit that “ The 
intelligentsia has failed/’ Failed dismally in Ger- 
many, Russia and France. We are laughed at l»oth 
by the capitalist and the worker. We are dreamers 
and visionaries who cannot translate our words into 
deeds. Scientists ought to lead the world’s forces. 
They ought to direct all progress, but they do not 
even follow the leaders. They sit still and 
complain of neglect. 

Tn resume, 1 think a new language “ made to 
order ” is better for our purpose than Latin, as it 
is a machine we want, easily learned, quickly written 
and free from difficult sounds, capable of expressing 
new conceptions and fine, shades of meaning. 

I think the scheme, would be of great service in 
the future, as it would have considerable effect on 
international relations, simplify scientific training, 
and cause a greater circulation of scientific ideas. 

The scheme is altruistic and any effort expended 
on it would bo for the benefit of our successors, rather 
than for our own good. --T am, Sir, etc., 

Caret Law 

April 21, 1924 


A REPLY TO PROF. PATTERSON S SUGGESTION TO 
USE LATIN AS AN INTERNATIONAL LANGUAGE 
FOR SCIENTIFIC LITERATURE 

Sir, — In the preface to his classic on Bridge 
Construction, Jeremiah Head explains that he calls 
his work “ J)e Pontibus ” because, having reached 
his 5Sth year, and having spent the better part of 
his early life in learning Latin, ho feared that he ought 
die without over being able to make any use ot the 
study of many years. Now, when 1 read Professor 
Patterson’s letter suggesting that Latin might be used 
as the International Language among scientists 1, 
like Jeremiah Head, said to myself, “ here is an 
opportunity of making some use of my early life's 
work,” which, also, was an endeavour to learn Latin. 
But on looking at the matter more dispassionately, 
does it not apjiear that by taking this attitude* 
Prof. Patterson and I would be rather imitating the 
fox that lost his tail ? We, like a good many others, 
have doubtless wasted the bulk of our youth in 
learning Latin, and consequently have suffered more 
or less all our lives through having, perforce, neglected 
the study of useful subjects ; but this is really no 
excuse for advocating that future generations should 
be submitted to a similar handicap. 

As regards an international language for scientific 
literature, is it not obvious that any nation can make 
their language international by making their scientific 
literature indispensable i Is it not also an extremely 
humiliating fact that although the greatettpart of the 
civilised world, and almost the whole $>f tihe scientific 
world, speaks and writes English, nevejnpjess it is 
not possible for a chemist to arrive at tM forefront 
of his profession without an intimate knowledge of 
German ? The reason for this is not far to seek. 
Plainly, we have no works of reference that can 
compare with Reilstem 1 , Gmelin-Kraut 2 , Stelzner 3 , 

1 BoiLstnin, Handlmeh dor Or^anisehe Oieinio. 

* Gmelin -Kraut, Hand buck dor Anorganischo Chomin, 

8 Stelzner, Literatur- Register dor OrganisHio Thermo. 


and, to a lesser extent, the Zentralblatt ; and now 
that all these works are being perpetuated under the 
auspices of the German Chemical Society, the pitch 
of completeness to which they are being brought 
makes them the most important part of any scientific 
library. 

On reviewing these facts, therefore, does it not 
appear that English would automatically become the 
international language for scientific literature, if 
only the English-speaking nations could bring them- 
selves to produce literature of a standard of perfec- 
tion and utility equal to that now produced by the 
Germans l . 

The problem remains how this could be achieved, 
but surely our Chemical Society could do what the 
German Chemical Society has done % 

1 . Our abstracts are unquestionably very much 
better than they used to be, and if they could be 
drafted more with a view to enabling olio to work 
from them without having to refer to the original 
papers, it would be quite possible without much 
modification to at least equal those appearing in the 
Zentralblatt. 

2. If these abstracts were accompanied by a really 
full and exhaustive index (the entries for which should 
be supplied by the abstractors), it would be quite 
practicable without much additional work for that 
index to supply all the information for whicli we now 
have to turn to Stelzner in respect of Organic work 
and for which there is at present no exhaustive record 
in respect of Inorganic, thus placing us, in this latter 
respect, ahead of our German compeers. 

3. With reference to Friedlander, 4 which deals 
with Organic patent literature almost entirely, the 
want for this could, 1 think, readily be met by 
modelling the abstracts of patents which appear in 
tills Journal , so that they should always contain 
sufficient of the essence of the patent to enable the 
op 'rations therein described to be carried out without 
reference to the original ; this, in nearly every case, 
would be met by the inclusion, in full, of one of the 
examples described. 

4. With regard to a complete text-book giving a 
summary of the world’s knowledge in respect of 
every Organic compound which has ever been 
analysed, it is difficult to see how anything other 
than a translation of Beilstoin would meet this 
case, and the same applies — in a lesser degree — to 
Gmelin-Kraut for the Inorganic side of the science. 

It will doubtless be pleaded that the question of 
funds is the stumbling-block in such herculean 
undertakings, but might not this be met by elimin- 
ating the over-lapping whicli at present exists between 
the English and American Chemical Societies, both 
of which issue a series of abstracts of the same papei s 
in the same language ? If these Societies were to 
come to some arrangement similar to that whicli 
has already been come to between this Journal 
and that of the Chemical Society (London), in 
respect of pure and applied science whereby we, 
for the sake of argument, abstracted all the Organic 
work and the Americans abstracted all the Inorganic, 
then the saving thus arrived at should enable each 
Society to issue abstracts and indexes on these two 

4 Friedlander, Fortschritto der Teerf arbenf abri kfttion. 
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subjects equal to, if not superior to, anything pro- 
duced by the German Chemical Society ( i.e ., the 
Zentralblatt and Stelznor), whilst with judicious and 
economical organisation it should be possible to 
produce an English l< Beilstein ” by, say, the Chemical 
Society, London, and an English (American) “ Gmelin- 
Kraut,” say, by the American Society. 

With literature of this degree of perfection in a 
language spoken by more than half of the civilised 
world could thero be any question but that English 
would become the International Scientific Language 1 
1 am, Sir, etc., O. Silbkrkao 

Buckhurst Hill, Essex 
April 23, 1924 


PUBLIC OPINION OF SCIENCE 


Sir, — On several occasions recently you have 
remarked upon the time spent by chemists (and 
other scientists) in attending committee meetings, 
and in reading papers to one another, and on their 
lack of interest in outside affairs ; also on the slight 
recognition accorded to science and to men of science, 
m the political and commercial worlds, and by the 
public generally. The one set of circumstances 
appears to be correlative to the other, on the surface 
ai least. 


With your permission I would like to touch upon 
one aspect oiily of this question. The majority of 
the general public gather most of their information 
and a great part of their opinions from the news- 
papers. They do not read books, except, perhaps, 
light fiction. The newspaper editor, therefore, seeks 
to publish what he believes his readers would like, 
and to a lesser degree what ho would like his readers 
to believe. Every important newspaper in addition 
to the ordinary sub-editor has its own “ foreign ” 
editor, its “ city ” editor and its “ sports ” editor, 
with special writers on law, literature, drama, 
motoring, chess and even bridge. But who over 
1 ) card of a newspaper having a special writer or 
l ontrihutor on science '( 


Scientific matters, inventions and discoveries are 
handed over to the junior reporter apparently to be 
written up,” and a line hash he often makes of 
them li one were to tell one of the bright yyung 
men who serve Reuter’s or Hamiswoith s that 
t Im Hie Ohaplin had been engaged as full back for 
Aston Villa, or that Georges Garpentier had entered 
ha the bantam-weight championship he would, 
•«>t unnaturally, think his informant an escaped 
lunatic ; also, he might look askance if he were told 
thal (f B. S. had been “ hung,” artistically, of course, 
ut the Royal Academ} r , or that Wells (H. G., not the 
Bombardier) had written a one act farce. But tell 
him that Prof. Humperdunck, of Berlin, has dis- 
(, ow>red how to produce petrol from sea-water, and 
Bu 1 glad tidings will be cabled all over the world 
forthwith. On any question of sport, politics, 
commerce and so forth, the reporter goes to seek 
■uiHicntic information from what we may call 
h‘‘*nlquartors, but it is n 9 t worth while in the ease 
of sc mime, and probably the reporter has no idea where 
S( 'i( iitific “ headquarters ” are, 


Within the last few months it has been cabled out 
to South Africa that a German professor (it is always 
a Gorman or an American who can do these wonders) 
had found out how to make coal out of paving- 
stones, and that another G. P. had discovered how to 
turn blue asbestos into white. Early this year 
someone (jailing himself Hendrik van der Walt 
“ spoofed ” all the Dutch newspapers in the Transvaal 
by informing them that the Johannesburg Chamber 
of Mines had planted thousand# of acres of macaroni 
in the Northern Transvaal, and that the crop tins 
already sprouting. This tit-bit might have been too 
steep (as the Americans say) for English newspapers, 
but one never knows. 

The Chamber of Mines has not yet tried to grow 
macaroni, but it has founded a 7 lews bureau, a pub- 
licity department, from which reliable information 
(as reliable that is as the mining magnates see fit) is 
broadcasted by printed circulars to all the iiewspapcrs 
in the Union, and it is astonishing how many of 
these journals make use of the ready-made articles 
thus supplied. They are written in a popular and 
interesting style, and save a lot of time and trouble 
to the country editor, who is often leader-writer, 
reporter, proof-reader and business manager rolled 
into one. Among all the scientific bodies in Britain, 
could not some similar bureau of information be 
organised to disseminate reliable news of scientific 
progress, and thus serve to educate public opinion 
and stimulate public interest. Quite a number of 
private manufacturers issue periodical circulars 
broadcast (some very attractively got up) for their 
own selfish ends; the proposed scientific publicity 
bureau should have far more material to choose from, 
and its objects would be to a large extent altruistic, 
— T am, Sir, etc., E. G. Buy ant 

Prieska, South Africa 

AN INTERNATIONAL LANGUAGE FOR CHEMISTRY 

Sir, — In his article in (■hemistry and Industry , of 
April 11, Prof. Patterson has very ably set out the 
ease for Latin as the chemist's international language. 
He has, however, treated Esperanto more slightingly 
than it deserves. The problem of an international 
auxiliary language has been considered by a com- 
mittee of the British Association, which reported in 
1921 that an invented language such as Esperanto 
gave the most satisfactory solution. It w r as unani- 
mous in its conclusion that the advantages of Latin 
were outweighed by its disadvantages. The intro- 
duction of Latin would necessitate its supplementa- 
tion by a considerable number of new words (a 
glance at the Pharmacopoeia is interesting in this 
connexion), whereas, in Esperanto, a very full 
vocabulary exists at. the present time ready to the 
hand of the scientist. It. w. r as suggested that Latin 
w r as relatively difficult to the average man ; Esper- 
anto, on the other hand, being so simple that “ three 
weeks of intensive study under a good instructor 
would enable a class of teachers to master the essen- 
tials and acquire a fluency which is seldom gained in 
French or German after twelve months’ study abroad.” 
It appears reasonable to suppose that by use of such 
a language valuable results might be obtained in 
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considerably less than the twenty years suggested 
by Prof. Patterson. Esperanto has received support 
from such bodies as the League of Nations, the 
French Academic des Sciences, and various Chambers 
of Commerce. The International Pharmaceutical 
Federation is now considering the adoption of Esper- 
anto nomenclature. The utilisation of this language 
in the service of chemistry seems worthy of serious 
consideration. — I am. Sir, etc., 

Edgar C. Smith 

Kettering 


QUALIFIED AND UNQUALIFIED CHEMISTS 

Sir, — -The first paragraph of Mr. Bousfield’s letter 
may have a certain amount of force in answering 
the arguments of those who hold no recognised 
qualifications, hut his whole letter ignores one 
important point. Why should the fact of passing 
the examination of a society — or in many eases 
admission without examination — count, for more 
than a university degree. The universities of this 
country have a record and history behind them 
beside which the Institute with less than fifty years 
of life appears very young. Probably it is suffering 
from the inexperience of youth. 

If the Institute intends to make itself the arbiter 
as to who shall and who shall not be called chemists 
it must really embrace all who by experience, training 
and/or position are considered chemists. If it 
does not, the employers of labour will not recognise 
the Institute’s classification any more than they 
do now. 

I suggest, that, in addition to the present qualifica- 
tions the following might he added to meet the 
eases brought forward in the Journal-- 

A.I.C. should he conferred upon those 

1. Possessing B.Se. (Pass), provided the applicant 
has been engaged in industry as a chemist for 
(say) live years 

2. Possessing any degree above B Sc. if taken in 
chemistry. 

3. Possessing no degree, but having been engaged 
in industry for (say) ten years and receiving a 
salary above, ’sa\, T400 a year. 

A man’s value in industrial chemistry is surely 
his value to bis employer, and bv fixing a salary 
limit for unqualified men (which sum need not be 
published) a satisfactory line of demarcation may be 
found . 

One word more; by insisting on passing B.Sc. 
with honours in chemistry the Institute proclaims 
that an industrial chemist should have a knowledge 
of chemistry and little else. Personally I have 
found physics and mathematics of more value 
than chemistry. All industries are not alike. In 
a case such a-s dyeing no doubt the Institute is 
right. It is from my own experience that I have 
suggested the first of the above new qualifications. 

Regarding the suggestion to call ourselves chcmors, 
may I make one ? Why not refer to pharmacists 
JB& chemists as is done at present and denote our- 
rielveS by the more ancient spelling “ chymists ” ? 
—I am, Sir, etc.. Fuel Technologist 


May 0 , 11124 

ATOMIC STRUCTURE 

Sir, — T regret that owing to a clerical error in my 
letter to you in the issue of April 25 the word “ not ” 
has crept into tin; sentence relating to a suggested 
third quantum number for electron orbits in atoms. 
The third quantum numbers referred to are identical . 
with Bohr’s third quantum numbers, and conse- 
quently also identical with Sommerfcld’s “ ground 
quantum numbers ” derived from consideration of 
X-ray spectra.- I am, Sir, etc., 

.1. I). Main Smith 

Chemistry Dept., Birmingham University, 
Edgbaston 

April 29, 1924 

GOVERNMENT SURPLUS STOCKS 

Sir, —On the 1st of April considerable publicity w r as 
given in the Press to a function which marked the 
termination of the late Disposal and Liquidation 
(Commission. Since that date references to that 
event have been made, and it would appear that an 
erroneous impression has been created in the minds 
of the public generally, in lhat they have concluded 
that the whole of the Government Surplus Stocks 
have been liquidated. 

There is, in fact, a large and valuable stock ot 
machinery etc. remaining for disposal, for the sale 
of which we were by special contract in June last 
appointed agents to the Government. Whilst wv 
have already realised a large proportion of that stock, 
we have yet millions of pounds worth of extremely 
useful stores of almost every description still to ]><• 
sold on behalf of the Government. 

In the interests of the public it is most desirable 
that these facts he brought to their notice, since the 
revenue obtained from the sale of these surplus 
stores is a contribution to the National Excheque r. 
— We are, Sir, &c., 

George Coiten and Armstrong Disposal 
Corporation 
Alfred W. Benttjll, 

General Manager 

2, Victoria Street, 

London, S \V. 1 
April 17, 1924 

L’UNION INTERNATIONALE 

Sir,— As members of the Society of Chenuml 
Industry our principal article of Faith is the inter- 
change of scientific and technical knowledge, is 
testified by all our activities. Your editorial refer- 
ence to the harmfulness of nursing our wratli to 
keep it, warm pleases me. In Bernard Shaw’s recent 
play “ St. Joan,” one of the characters aptly remarks 
that the courage of Faith will always outlast the 
courage of Wrath, and I am glad that this truth is 
borne out in the change in tone of your comments 
on the question of inviting Germans to the Union 
Internationale. Dr. Fritsche’s letter shows that he, 
too, is ceasing to nurse his wrath. 

The Council of the Society of Chemical Industry 
has never run the Society on a political basis, but \ 
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has served its members by promoting the inter- 
change of scientific knowledge, and in spite of every 
political upheaval our Journal has continued to 
give equal publicity to all foreign contributions to 
our science. 

Once the question of Reparations is settled there 
can be no reason except the nursing of our wrath 
for withholding a frank imitation to our German 
and Austrian chemical colleagues to take part in 
the International Conferences. 

Most of those who believe in the ultimate triumph 
of intellect also believe that warfare amongst civilised 
communities will some day entirely cease. It is 
dear to them that otherwise civilisation will prove 
self -destructive, and intellect will fail to dominate. 

By promoting common intellectual interest in 
science we are doing our best to hasten the day of 
Peace Further, a clear vision of the just history 
of the cause and conduct of the War is more likely 
to result from our coming together to discuss intel- 
lectual and scientific topics with, than by our remain- 
ing aloof from, our German neighbours. — 1 am, Sir, 
etc . 

Francis H. Carr 

Hampstead 

May H 1924 

A CORRECTION 

In the letter on “ Legislation in Relation to 
Chemical Industry,” published in the issue of May 2, 
on p. 4(>(i, col. 2, 2iltli line from the bottom, in place 
<4 "(II)” substitute “(Mr. Kenneth Swan),” the 
irmaining references (P) and (R) to be unchanged. 


PERSONAL AND OTHER ITEMS 

Ko\hI Visit to the Chemical Hall at Wembley 
On May 2, their Majesties the King and Queen, 
accompanied by the Duke and Duchess of York, 
paid an informal visit to the Exhibition at Wembley. 
Alter visiting the Pala< e of Engineering they made a 
tour of the Palace of Industry, including the Chemical 
Hall The Royal Party was received at one of the 
cut ranees and conducted through the Hall by the 
Ouiciul Manager of The Association of British 
Chemical Manufacturers. They spent some time in 
the Scientific Section where the interesting Exhibits 
h\ Sir John Russell representing Agriculture, and 
b\ Sir Robert Robertson showing Explosives were 
noted A copy of “ Chemistry in the Twentieth 
Century ” caught the attention of the King, who 
had previously accepted a specially-bound copy for 
h^ own library. Some ancient Egyptian dyed 
fa l.iits were also displayed and, as a companion 
exhibit, the original specimen of Mauve, the 4 historic 
dknnrry of the late Sir William Perkin. The 
visiiors were also interested in the display of ancient 
‘Tphanees for producing tiro before the days of 
•aalrlies, shown in the cottage of Messrs. Bryant and 
The crystals shown by Messrs. Peter Spence 
iu,( ! Go, also were noticed as well as the puppets 
0,1 the stand of Messrs. Yardley. Before leaving 
thv King and Queen expressed to Mr. Woolcock 
th° 11 pleasure at what had been showm them. 


* We are glad to announce that his Royal Highness 
the Prince of Wales, President of the British Empire 
Exhibition, has been pleased to accept a copy of 
“ Chemistry in the Twentieth Century,” written 
by some of our most distinguished chemists to mark 
the opening of the Exhibition. 

Applications are invited by the Salters’ Institute 
of Industrial Chemistry for a limited number of 
Fellowships for post-graduate chemists who are 
desirous of adopting an industrial career. The 
Fellowships are of the annual value of £250 and fall 
vacant in October next. Applications should be 
received by the Director of the Institute, Salters’ 
Hall, St. Swithin’s Lane, London, E.C. 4, on or before 
June 30, 1924. Forms of application may be had 
from the Director, Prof. A. Smit hells, F.R.S. 

The Budden death, on April 17, of Mr. H. J. Bailey, 
O.B.E., F.I.C., one of H.M. Inspectors of Alkali 
Works, marks the passing of a prominent figuro 
amongst South Wales chemists. His kindly qualities, 
conspicuous ability and tremendous enthusiasm had 
gained him a host of friends in this area, and chemical 
industry will sutler a very considerable loss on his 
decease. He w r as a very active member of the 
Committee of the South Wales Section of the Society 
of Chemical Industry. He will also be remembered 
by many as the writer of the section on Acids and 
Alkalis in the Reports on the Progress of Applied 
Chemistry for the last two years. His knowledge of 
many branches of industry, particularly of the tin- 
plate trade, was very considerable, and his loss at the 
early age of 44 cannot but be deeply regretted. 

The French Photographic Society lias awarded its 
Janssen medal to Dr 0. E. K. Mecs and its Davanne 
medal to Mr. W. B. Ferguson for their contributions 
to the advancement of photography. According to 
the British Journal of Photography, from which 
the above information is quoted, this is the first 
time any medals of the French Photographic Society 
have boon awarded to foreigners. 

Mr. H. O’Neill, M.Met., has been appointed 
lecturer in metallurgy in the University of Man- 
chester. 

Prof. G. N. Lewis, professor of physical chemistry 
in the University of California, received the Willard 
Gibbs medal at the April meeting of the Chicago 
Section of the American Chemical Society. 

R. G. VanNamc has been appointed associate 
professor of chemistry in Yale University, Conn. 

Prof. Elihu Thomson, of Massachusetts, has accept- 
ed an invitation to deliver the 30th JamcB Forest 
Lecture before the Institution of Civil Engineers ; 
therefore the led-uic, originally fixed for May 0, 
has been postponed until July 8. It is of interest 
to note that Prof. Thomson has been awarded the 
triennial Kelvin gold medal, for 1923, and formal 
presentation of the medal will be made during the 
Kelvin Centenary celebration in July. 

The Appointment of Gas Examiners 

In the unavoidable absence of the President of 
the Board of Trade, Mr. Alexander, Parliamentary 
Secretary, received a deputation from the Institutes 
of Chemistry and Physics at the Board of Trade 
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on May 1 in connexion %dth the qualifications of 
gas examiners appointed by local authorities for the 
purpose of protecting the interests of the public 
users of gas supplies. The deputation, introduced 
by Major Church, Parliamentary Private Secretary, 
consisted of Sir R. Gregory, Sir H. Jackson, Sir 0. 
Parsons, Mr. E. M. Hawkins, Mr. G. Nevill Huntly, 
Prof. Eccles and the officers of the Institutes of 
Chemistry and Physics. 

Sir Richard Gregory stated that the Gas Regula- 
tions Act, 1920, required the price of gas to bear a 
definite relation to the quality, and not only to the 
quantity of gas purchased ; for this purpose the Act 
required the appointment of a competent and 
'NimnartiiO pr;m>n to be a gas examiner. It was 
necessary to^ emphasise the importance of defining 
the phrase “ competent and impartial person,” as 
the section of the Act which relates to the powers 
of the gas referees did not require them to define 
competency, and there was no reference in any 
part of the Act to such a definition. The result was 
that the practice of local authorities with regard to 
the appointment of gas examiners varied con- 
siderably. As a rule the authorities in the Metro- 
politan area and of large provincial cities secured 
for their gas examiners highly competent persons ; 
but small local authorities, particularly in rural areas, 
regarded with some disfavour expenditure on this 
kind of service; the protection to the public from 
small local gas companies, often not too efficiently 
directed, was correspondingly reduced. Tie claimed 
that the gas examiner should be a jhtsoii of similar 
standing to a public analyst, over whose appoint- 
ment the Ministry of Health could exercise a veto, 
and suggested that the Board of Trade should 
secure this right under statutory powers, in his 
opinion, the higher the standing of the gas examiner 
and the stronger the corporate body to which he 
belonged, the more adequately were the public 
safeguarded. 

Sir Herbert Jackson pointed out that the chief 
concern of the Institute of Chemistry, the Institute 
of Physics and similar professional bodies in matters 
of this kind was to safeguard the interests 
of the public. Properly qualified professional men 
had behind them the traditions and status of thoir 
institutions and were sensible of the grave responsi- 
bilities of their duties, and answerable to their 
professional institutions for their conduct. 

Interesting examples were given by Mr. Hawkins 
and Mr. Huntly of the manner in which incompetent 
gas examiners might fail to detect irregularities by 
which the public might suffer loss. 

Sir Charles Parsons pointed out that there were 
no simple fool-proof instruments for gas examina- 
tion like those for the measurement of electrical units. 
Not until he was associated with Sir George Bcilhy 
at the Fuel Research Board did lie realise how 
difficult was the task of carrying out the test with 
gas calorimeters ; and it was only recently that he 
had been made acquainted with the fact that in 
some places incompetent people being employed 
as gas examiners. Like the other speakers, ’ he 
insisted that gas examiners should be persons of 
high professional qualifications and standing. 


Mr. Marlow, Assistant Secretary c^^ , ; 

Chemistry, in summing up, said that the case of th 
Institutes was that the word “ competence ” in th. 
Act required definition. The point would be met j 
the Board secured the necessary statutory powers 1, 
issue orders defining “ competence.’ * 

In reply Mr. Alexander said that the Board were 
most anxious to protect the public and that the 
representations of the deputation would receive the 
most careful consideration of tho President and the 
officers of the Board. The changes in the method 
of appointment of gas examiners suggested by the 
deputation indicated the necessity for statutory 
powers being granted by Parliament. He was 
certainly not in the position to promise legislation 
this Session, as there were many important and 
overdue Bills on the stocks. He pointed out also 
that the Board must work in harmony with the 
local authorities, and that in the event of legislation 
being contemplated the local authorities w r ould have 
to be consulted. 

The deputation thanked Mr. Alexander for their 
reception. 

International Congress of Refrigeration 

So close is the mutual relationship of biochemistry 
and refrigeration that the fourth International 
Congress of Refrigeration, which is to be held in 
London from June 10 to 21, under the presidency 
of Sir Gordon H. Campbell, K.B.K., will discuss 
a number of specially contributed papers on the 
various phases of this subject. 

The features of this Congress comprise 1 a con- 
siderable number of trips, free to members, to 
refrigerating establishments and other sights, such 
as the National Physical Laboratory at Teddington, 
the Port of London Hocks, Bristol, Southampton, 
Liverpool and Manchester, to which the railway 
companies are granting a free Congress trip, whilst 
the leading shipping companies are entertaining 
the members on vessels in dock. A large volume of 
Congress Proceedings will be supplied afterw r anb 
to members. 

Particulars relating to membership may be ob- 
tained on application to Mr. J. Raymond, Hon 
Secretary General, Fourth International Congress 
of Refrigeration, Weavers’ Hall, 22, Basinghall 
Street, London, E.C. 2. 


BRITISH INDIA 

Winter Oilseeds Crops, 19231924 

According to the second forecast based on repeals 
received from provinces which contain 98*7 per cent 
of tho total area under rape and mustard, and 99 1 
per cent, of the total linseed area of British India, 
the total area under rape and mustard is estimated 
at 3,496,000 acres. This is 5 per cent, below Ili<‘ 
area reported at the corresponding date of last yeai 
The total area under linseed is reported to lie 
2,761,000 acres, which is 10 per cent, above the area 
reported last year at the same period. The con- 
dition of the crops is, on the whole, reported to 
be fair. 



' FRANCE 

Cok« Ovens 

In a recent communication to the Soci6t4 des 
lugenieuTB Civile, Prof. Berthelot considered modem 
rules for the exploitation of coke ovens, discussing 
modern practice with regard to the dimensions of 
the ovens, the choice of the quality of gas for heating, 
Iho selection of refractory products, and concluded 
with an account of recent methods for quenching 
and handling metallurgical coke. It was suggested 
that the width of coke ovens should be reduced to 
roughly 40 cm. to mako them more suitable for" 
producing metallurgical coke of the best quality and 
to increase their carbonising power, and the height 
should be reduced to m. -provided devices were 
used to reduce as much as possible the rapidity with 
X t hioh the heating gas was burnt. Similarly the 
length of the ovens should be increased as much 
us possible up to 12 or 13 m., and modern methods 
(or heating and handling, such as those of Piet to or 
( oppee, should be used as far as circumstances 
permitted. 

CANADA 

Potest Research in Quebec 

A sum of 25,000 dollars has been set aside by the 
Canadian Government for the furtherance of a 
M-heinc to establish a bureau of forest research in 
\ arums parts of the province of Quebec. A paper 
school at Quebec, and one of the Government 
mu series will probably be established, where methods 
of encouraging the growth of trees by both natural 
and artificial methods will be studied during the 
present season. 


UNITED STATES 
World Output of Camphor 

The world’s output of camphor increased from 
7,(100,000 to 10,000,000 1b. during the first decade of 
the century,- and in 1016 reached a record of over 
1 7,000,000 lb., declining, however, to 10,000,000 lb. 
m 19 IS. The bulk of the world’s supply lias been 
from Formosa, which in 1917 exported nearly 

10.500.000 lb., but since then the annual falling off in 
shipments of Formosan camphor has received very 
serious consideration in England, and new sources of 
supply are being sought within the British Empire. 
Ln 1921, less than 1,000,000 kin of camphor was 
exported from Formosa, of which Japan received by 
tor the largest quantity. Synthetic camphor as a 
< oimnercial product has attracted considerable atten- 
tion of late years, and not only Germany, which has 
been manufacturing it on a profitable basis for some 
lime, but Japan and America are now engaged in the 
industry. China is now an important source of supply 
of e.nnphor, and there are large untouched areas of 
( -nnphor trees in the Provinces of Kwangsi, Kiangsi, 
lvwangtung and Yunnan, and the island of Hainan. 
Fa ports of camphor from China totalled nearly 

2.250.000 lb. in 1921, but in 1922 decreased to 

1.500.000 lb., doubtless owing to disturbed con- 
ditions in South China. 


REVIEWS 

Lunge and Keane’s Technical Method^ OF 
Chemical Analysis. Edited by C. A. KbaJTE 
and P. C. L. Thorne. Volume I. Secoftd 
Edition. Pp. xx 4-704. London : Gurney and 
Jackson, 1924. Price 63s. net. 

All chemists concerned with technical analysis are 
sure to welcome the second edition of this standard 
treatise, the first volume of which has now left the 
press. Whereas Volume I of the first edition was 
issued in two separate parts, the text -matter of the 
new edition has been slightly re-arranged, and the 
volumes will be simply numbered One to Six, a 
simplification which will appeal to all users. The 
book under review contains the text -matter of the 
former Volume I up to and including Cyanogen 
Compounds, but excluding Potassium Salts, which 
will be treated in Volume fT. Two new sections 
have been added, the one on Electrolytic Methods, 
by Dr. H. J. S. Sand, the other on Physical Measure- 
ments in Technical Analysis, by Dr. S. G. Thomas. 
’The remainder of the old Volume I will make up the 
future Volume II. With the exception of Dr. 
Keane (who again treats of General Methods of 
Technical Analysis and Gas Analysis), the contribu- 
tors to the present work do not include any of the 
original authors. Mr. (J. Nevill Huntly has revised 
the section on Fuel Analysis, Dr. J. T. Dunn those on 
Sulphuric, Nitric, arid Hydrochloric Acids, Sodium 
Carbonate, and the Chlorine Industry, whilst Mr. 
If. E. Williams is responsible for the article on 
Cyanogen Compounds. 

To review the whole of this authoritative treatise 
within the brief space allotted to the writer is natur- 
ally impossible. It is likewise unnecessary to say 
that the fame of the first English edition, like that 
of the German original, has long since been firmly 
established; the names of the present editors and 
their collaborators convey an assurance that the book 
will fully maintain its reputation for general excel- 
lence and comprehensiveness. 

In the chapter dealing with the analysis of pyrites, 
the writer would have expected to find a reference 
to the newer methods for the volumetric estimation 
of arsenic, 1 bough, of course, the arsenic assay in 
ores will be treated more exhaustively in Volume II. 
Most of the methods described advocate precipitation 
of the arsenic as silver arsenate, which is either 
weighed or til rated. The following considerations 
induced the writer some years since to abandon this 
form of estimation. When a mineral mixture is 
fused wit li alkaline oxidising fluxes, almost any 
acid-forming clement present may find its way into 
the aqueous extract of the melt. Further, the 
property of forming an insoluble silver salt is shared 
by a iarge number of acids. Unless, therefore, 
interfering elements an* known to be absent (and this 
premises "a qualitative analysis), the silver arsenate 
maybe more or less impure and the results correspond- 
ingly high, whether the precipitate is weighed, or the 
silver contained therein titrated after Yolhard. 
Also, silver phosphate and arsenate are known to 
occlude small quantities of silver nitrates which 
cannot be removed by washing. A reliable arsenic 
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estimation should be based on a specific arsenic 
reaction, such as precipitation of the sulphide in 
strongly acid solution or the reduction of arsenic 
acid by iodide and hydrochloric acid. If this is not 
done, it is hardly surprising that the various methods 
should “ unfortunately load to widely differing 
results ’’ (]). 376). The writer remembers an impor- 
tant reference assay in which he found an arsenic 
content of 0*39 per cent, against 0*57 per cent, by 
Pearce's method ; the latter figure almost duplicated 
the disputed result Jir*tho reviewer's opinion, the 
efforts of technical chemists should he directed 
towards the abandonment of Pearce’s method. 

A minor question of English terminology arises in 
the simultaneous use of the two expressions “iodo- 
metric ” (pp. 61, 602) and “ iodimetrie '’ (pp. 66, 67). 
The former is used in German, whilst the latter appears 
to be the commoner English term 

W. It. Sc HO ELLER 


Fats : Natural and {Synthetic. By W. W. 

Myddlkton and T. li. Barry. Pp. xi-j-182. 

London : E. Bonn, Ltd., 1924. Price, 26s. net. 

A publisher once remarked to the reviewer that, 
he regarded the preface of a book as of as much 
importance from his point of view as the book itself. 
The reviewer, he cynically remarked, always goes 
to the preface for his information and frequently does 
not get anv further Although a preface is seldom 
so useful as this, it is frequently of some help to the 
reviewer, for it generally indicates the scope of the 
book. In this instance the preface suggests that the 
book is intended for students, and it is from this 
standpoint, therefore, that it should Ik* mainly 
considered. 

This rather tends to disarm the criticism that the 
title seems to promise more than the book supplies, 
and that, in the main, it gives an account, of the 
work of other chemists rather than the development 
of theoretical knowledge based on the authors’ 
original work. 

Much of the book is occupied with summaries of 
hydrogenation processes and accounts of hydrogen- 
ated fats, whilst, only five pages are given to the 
true synthetic fats. This is to l>c regretted, for, 
whereas hydrogenated oils are dealt, with in several 
excellent hooks, there is room for one giving an 
outline of the various methods of synthesising fats 
from glycerol and fatty acids. 

The subject matter is divided into twelve chapters, 
which include a brief account of the nature of oils and 
fats, a somewhat detailed description of the methods 
of examining fatty acids, a useful and up-to-date 
summary of processes of extraction, a section on 
fat-splitting, and an account of the development of 
catalytic methods of hydrogenation, in which the 
differences between the ordinary processes that 
of the Technical Research Works are clearly ’shown. 
This, by the way, ls interesting to the teepho legist, 
blit hardly suitable for students. The physical and 
chemical examination of hydrogenated iats is dealt 
with at some length, and results obtained by the 
authors are described. Then come three chapters 
on the uses of hydrogenated fats, including one on 


soaps, which is the best in the book ,* and finally there 
is the too brief account of true synthetic fats. 

Much valuable information has been brought to- 
gether in an attractive setting, and it is useful to 
have it in a form convenient for reference. Regarded 
as a whole, however, the work strikes one as somewhat 
disjointed, and the facts as presented will not be 
readily assimilated, especially by students. 

C. Ainsworth Mitchell 


The Modern Soap and Detergent Industry 
including Glycerol Manufacture. By G. 
Martin, D.Se., Ph.D. Vol. I. Theory and 
Practice of Soap Making. Pp. xii-f 384. Lon- 
don : Crosby Lockwood and Son, 1924. Price 
36s. 

This volume deals with the raw materials, both 
organic and inorganic, used in the soap industries, 
together with soap- boiling and the manufacture of 
household and laundry soaps. It. includes also a 
section dealing with the essential oils used in the 
soap trade and. also one dealing with the nature 
of soap and detergent action. 

'The arrangement of the sections is useful and 
convenient. The section which deals with the 
nature of soap and detergent action is to be noted 
for its very complete list of references to the literature 
dealing with the constitution and physical properties 
of soaps. This list is very extensive and covers 
the whole held of soap research from a theoretical 
point of view. It. is evident that in this section 
the author is on his most familiar ground and if 
later sections dealing with the practical side of 
the soap industry had been written with the same 
amount of knowledge the book would be a most 
useful one. As it is, however, the practical section 
of the book is inferior to the theoretical and appeal’s 
to have been compiled by the abstraction of various 
books and literature of a “ practical ” nature rather 
than to have been written by one who has had an 
extensive practical experience of soap-making under 
modern conditions. The practical sections are thus 
a curiously uneven mixture of modern processes 
and machinery and out of date or impractical 
methods of working. This would render it somewhat 
difficult for an inexperienced person to obtain a 
sound basis of practical knowledge from the sections 
of the hook devoted to soap manufacture. On the 
whole, however, the book is one which can be read 
with interest. F. G. Reynolds 

Chemical Encyclopedia. By C. T. Kingzett. 
Third edition, revised and enlarged. Pp. x-f-600 
London: Bailli^re, Tindall and Cox, 1921 
Price 30s. 

The call for a third edition of this work of reference, 
in the few years since its publication and its enlarge- 
ment from 539 to 606 pages, as well as the provision 
of a larger page and better paper, show that it fills a 
need . Improvements have been made in ea< I 
edition and much new information is now provide ! 
Accuracy has been consistently sought for, and it us 
for this reason that the title of the work has bet a 
changed from that of the 4 4 Popular Chemical 
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Dictionary V to the present one. A wide range is 
covered, including minerals, proprietary products, 
apparatus, theoretical definitions, as well as chemicals 
of many kinds. It is evident that there is a public 
demand for information on the many chemical 
materials and subjects that are becoming more and 
more a feature of every-day life, and such information 
is supplied in abundance by (he “Chemical Encyclo- 
paedia.” The book is well presented in every way. 


Aide-Memoire pour L’Tndustrje du Caoutchouc 
et des Matikrek Plastiques. By A.-D. 
Liittrjnokr. Pp. 225. Paris: A.-D. Cillard, 
1923. 

'this book is designed to serve as a compendium 
<>f useful information for the rubber and allied 
industries, and the author states that it is the first 
of a series of monographs relating to various branches 
ol these industries, which are to be published in 
conjunction with specialists. 

The first chapter is a collection of mathematical 
i.i files, weights and measures, conversion tables and 
physical constants, whilst Chapter II consists of 
mbit's of formula) and physical properties of inorganic 
.md organic compounds. These tables cover the 
Inst 100 pages, and contain little information that 
< .innot be found in the Chemists' Year Booh, Bayley's 
('hr mists' Pocket Book , or any similar work. 

Chapter ITT is a useful dictionary of technical 
prod nets and terms and trade names, though certain 
deficiencies may be [minted out. A number of the 
.lcrelerator trade names, with which the list is 
uplcte, is qualified simply by the word “acceler- 
ator. and some notable omissions are “ Patalpo,” 

Kxcollcrex ” and “ Titanium White.” 

Pliaptcr TV contains a miscellaneous colled ion of 
d ita referring to latex, raw rubber and tillers, and 
ol these the table of densities of compounding 
ingredients, reprinted from Tuttle’s “ Analysis of 
bidder,” is probably the most useful. Its utility 
would, however, havt been greatly enhanced if 
other physical properties such as refractive index 
.md size of particle were included where possible. 
Aimiu certain omissions are noted, e.g., “ Timonox ” 
and “ Titanium White.” 

Phii] iter V is devoted to the mechanical testing 
ol lubber and fabrics, and deals almost exclusively 
vtth Ihe Breuil dynamometer and elasto-durometer, 
whilst (Iiapter VI, on the chemical analysis of 
nihhrr and the principal compounding ingredients, 
In taken from the standard works of Pontio, Caspari 
‘Old Tuttle. 

A brief chapter follows containing statistics of 
i ii fiber production and distribution, with a concluding 
riupter on tho analysis and testing of a variety of 
l^'die materials including cotton, camphor, nitro- 
d llulose, celluloid, cellulose acetate and photo- 
guiphie films. 

The author succeeds in presenting a large amount 
ol material in a condensed form, though most of the 
bd matter is to be found in other books which 
ilIV probably available to all who may be interested 
in the subject. 

R. N. Johnson 


Handbuch deb biolog is oit en Arbeitsmbthoden . 
Lieferung J17: Die Blattfarbstoffe. 

By Richard Willstatter. Pp. 70. Berlin : 

Urban und Schwarzenberg. Price 3.40 Swiss 

francs. 

Any volume on plant pigments with which the 
name of Prof. R. Willstatter is associated is certain 
to be worthy of the closest attention, for the isolation 
and investigation of chlorophyll and the earotinoid 
pigments, carotin and xanthophyll, are very largely 
due to the remarkable series of investigations which 
he and his collaborators have carried out. The 
main results of these extended researches have already 
been published in two volumes (“ Untersuchungen 
fiber Chlorophyll ” and “ Untersuchungen fiber 
die Assimilation der Kohlensaure,” R. Willstiitter 
and A. Stoll), in which the whole subject is given 
the very fullest treatment both from the theoretical 
and experimental points of view. The present 
volume, which consists of a most lucidly constructed 
'prfois of these, will undoubtedly be of the greatest 
value to all workers in the border-line field of botany 
and chemistry. Full details of tho process employed 
for the extraction and separation of the leaf pigments 
from one another are given, as also the methods 
adopted for the quantitative estimation of each. 
The question of the so-called crystalline chlorophyll 
is discussed, and exact details for tho preparation 
of both ethyl and methyl ehlorophyllid fully described. 
In addition, tho isolation of a number of the more 
important chlorophyll decomposition products, such 
as phaeophytin, phytochlorin “ e,” phytorhodin “ g ” 
and the unsaturated alcohol, phytol, are dealt with 
in such a manner as to render their preparation easy 
to the careful manipulator. 

Although, as already stated, there is nothing essen- 
tially new in the present volume, the clear and 
concise manner in which an undoubtedly difficult 
subject is handled is bound to ensure its welcome 
reception by all active workers in this field of chem- 
istry. I. M. Heilrron 


Oroanisohe Chemie. By Prof. R. Pummerkr. 
Wissenschaftliche Forschungsberichte, Natur- 
wissenschaftliehe Reihe, edited by Dr. E. 
Liesegang. Vol. Til. Second Edition, revised 
and enlarged. Pp. xii }-21(h Dresden and Leip- 
zig : Theodor SteinkoplT, 1923. Price, paper, 4s. 

The first edition of this useful summary of the 
outstanding researches published sinco 1914 covered 
the work done up to the end of 1920 (c/. J., 1922, 
165 r.). In the now edition the treatment of the 
various subjects is brought up to date by the inclusion 
of work done in 1921 and 1922. There is every 
sign of a thorough revision : new paragraphs and 
footnotes have been added and others rewritten ; 
the subject index has been condensed, but shows 
about 5 per cent, of new references, and the name 
index has grown by nearly one-half, the whole book 
showing an increase of 27 pages. The interest of tho 
discussion is well maintained, and the revision has 
added to the value of the book for advanced workers 
in organic chemistry. 
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PARLIAMENTARY NEWS 
HOUSE OF COMMONS 
Safeguarding of Industries Act 

^ In a written reply addressed to Mr. A. Williams. 
Mr. Snowden stated that the net revenue collected 
from the duties imposed under the Safeguarding 
of Industries Act, 1021, during each of the financial 
years 1921-22, 1922-29, 1923-24 was: £140,299, 
£.507,097, and £587,000 respectively. For 1922-23 
and 1923-24 the figures given relate to Great Britain 
and Northern Ireland only. The net amounts of 
duty collected in Great Britain and Northern 
Ireland f u March 31, 1924, under the orders made 
under Bart II. of the Safeguarding of Industries 
Act, are as follows : Under the Safeguarding of 
Industries (No. 1) Order, 1922, of August 8, 1922- - 
£429,00] ; under the Safeguarding of Industries 
(No. 2) Order, 1922, of October 9, 1922— £50,430, 
the total being £479,437.— (Apr. 15.) 

Soda Concession, Kenya 

In a written answer, Mr. Thomas informed 
Mr. Ormsby-Oore that a scheme for the recon- 
struction of I he Magadi Soda (Jo. was prepared 
during 1923, approved by the liquidator, and the 
Kenya Government, and circulated to the share- 
holders in January last. Messrs. Brunner Mond 
then came forward with an alternative scheme 
which the liquidator and the Kenya Government 
were prepared to accept, but after careful considera- 
tion it was decided that the first scheme should 
stand, as it offered better prospects of maximum 
production from Lake Magadi. In view of the 
recent order for compulsory liquidation negotiations 
on the whole question had been reopened.- — (Apr. 29). 

Nauru Phosphates 

Replying to various enquiries, Mr. Thomas stated 
that the output of phosphate from Nauru and Oocafl 
Island was 1,253,280 tons, distributed as follows: — 
United Kingdom, 32,300 t. ; Australia, 794,570 t. ; 
New Zealand, 120,800 t. ; and to other countries, 
299,010 t. The* last shipment to the United Kingdom 
was made on November 11, 1921, the main factor 
in determining the amount shipped being the? price. 
The f.o.l). price of Nauru and Ocean Island phosphate? 
was now probably about 15s. a ton below that at 
which the last cargo was shipped to the United 
Kingdom. The present approximate e.i.f. price in 
the United Kingdom was about 42s. below that of 
the last shipment, which was 3s. above the pre-war 
price. The amount of interest on capital and sinking 
fund charges paid annually by the Nauru and Ocean 
Island undertakings to the ow ning Governments w r as 
£224,053, representing, up to December 31, 1923, a 
charge of about 12s. fid. per ton. No guarantee 
could be given with regard to future readjustments 
between the three Governments concerned under 
Article 14 of the Naur u Island Agreement.- — (May 5) 


I)r. R. C. Wallace, professor of geology in the 
University of Manitoba, has been elected president 
of the Canadian Institute of Mining and Metallurgy. 


COMPANY NEWS 

CASTNER-KELLNER ALKALI CO., LTD. 

It is proposed to distribute an interim dividend 
of 8 per cent, (actual) for the six months ended 
March 31. The same dividend was distributed 
last year. 

BRUNNER, MOND & CO., LTD. 

A dividend on the ordinary shares for the half-year 
ended March 31 is to be paid of 14 per cent, per 
annum, making 1(U> per cent, for the whole year, 
less tax (against 11 per cent, in the previous year). 
A sum of £150,000 (£225,000) has been carried to 
suspense account, £88,000 (£62,215) to general 

reserve, and £80,000 (£91,911) is carried forward. 

BRITISH CYANIDES CO., LTD. 

The directors of the British Cyanides Compam 
have issued a statement regarding the present position 
of the company. Tt is stated that since the last 
circular was issued, in December last, prices have 
fallen still further. At the same time, the fertiliser 
trade in America has suffered a complete upheaval, 
with the result that that source of income is tem- 
porarily suspended. 

As a consequence of these trade conditions, the 
company lias for the past few' months been working 
at a loss, the standing charges being too heavy. The 
first unit of plant for the fixation of atmosphern 
nitrogen disclosed certain defects in course of work- 
ing, and in the meantime a second unit had been 
erected. Both have now been closed down and a new 
furnace is being erected. 

Recently an order has been made by the Court, 
on the petition of the Government, for the liquida 
tion of the British Potash Co. Tt is not known at 
present what sum will be realised for the assets, and 
it will be necessary to deal with this position in the 
company’s balance-sheet . 

Sir Arthur Duckham has resigned from the board. 

During the past few months a new chemical 
product for use in the motor tyre and other rubber 
industries has been manufactured at the works, 
and profitable business is anticipated. 

ASSOCIATED PORTLAND CEMENT 
MANUFACTURERS, LTD. 

The report states that although the demand tor 
Portland cement in 1923 improved hi the home and 
exjiort markets, lower prices were realised, ’flu 1 
company's export trade, which represented nearlv 
40 per cent, of its aggregate deliveries, was carried 
on at little or no profit, owing to the severe competi- 
tion of Continental manufacturers, helped by the 
depreciation of their respective currencies. These 
factors resulted in a reduction of the prolits earned, 
which at £582,328, including revenue from invest- 
ments, compare with £675,396 in 1922. The-e 
results are obtained after setting aside the sum 
required to meet the estimated liability for taxation. 
After making provision for the interest and sinking 
funds on the Debenture Stock Issues, and for the 
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dividend for the year on the Preference shares, and 
after placing £125,000 to general depreciation reserve 
together with £15,000 to barge depreciation, there 
remains no balance available for the payment of a 
dividend on the Ordinary shares without encroaching 
on the balance brought forward from the previous 
year, which is not considered advisable in view of 
the general conditions of trade. 


REPORT * 

* 

REPORT ON THIS ECONOMIC AN1) FINANCIAL CON- 
DITIONS tn Belgium and Luxemburg, Decem- 
ber, 1923. By J. Picton Bagge, Commercial 
Secretary, Brussels. Department of Overseas 
Trade. Pp. 112. H.M. Stationery Office, 1924. 
Price 3s. 

The improvement in the industrial activity of 
Belgium which became noticeable in 1922 was eon- 

i iiiued in 1923 (cf. Chert. and hid., 1923, 545), though 

ii is generally recognised that with a return to normal 
exchange conditions the period of prosperity must 
cease. 

In the first nine months of 1923 imports into Bel- 
gium (including Luxemburg) were valued at 9016 
million francs, and exports at 6099 million fr. The 
country has large metallurgical industries, and as a 
result of the recent stoppage of Conn an supplies 
attention has been drawn to the need of producing 
blast-furnace coke at home. The Campine coal 
basin, which furnishes a suitable coal, has therefore 
been developed, and in 1923 about 800,000 tons were 
obtained from this source. In general, coal produc- 
tion in the country made good progress in 1923, and 
the average monthly production is now about the 
same as before the war, 1,900,000 t. The metallurgi- 
cal industries had a fairly good year. The average 
number of blast furnaces in operation was 37, with a 
total monthly output of 1 50,000 1. each of pig-iron 
and crude steel. The zinc industry has been very 
active and in the fir.-t nine months of 1923 57,000 t. 
ot unrelincd metal was exported; sheet zinc valued 
at 103 million fr., and zinc oxide valued at 40 mill, fr., 
weie also exported in the same period. Imports 
included 418,244 t. of zinc ore, 22,084 t. of copper ore, 
123,836 t. of manganese ore, and 24,118 1. of lead 
ore Great Britain supplied only a small proportion 
ot the metals imported. 

'Textiles enjoyed a prosperous year, the activity in 
the silk industry being phenomenal. The glass 
industry has also been prosperous, exports in the first 
ti n months of 1923 being 50,900 1. The situation 
111 the. chemical industry is good. The demand for 
Milphurio acid has been greater than production, 
d lough hydrochloric acid has been over-produced. 
Superphosphates and Thomas slag wen; in demand 
1,1 die spring, but stocks have been accumulating for 
dus vear. The soap industry has been prosperous 
111 s pite of strong competition at one period. Cement 
" ;, S in demand throughout the year for reconstruction 
purposes, and, later in the year, for export to Japan. 
Il><‘ production of 275,000 t. of sugar estimated for 
di< year will leave a good margin for export after 
Tier home demands have been met. 


MARKET REPORT 

This Market Report’ is compiled from special information 
received Jfrom the Manufacturers concerned. 

Unless otherwise stated the prices quoted below cover fair 
quantities net and naked at sellers' works. 

GENERAL HEAVY CHEMICALS 

Business is maintained at a satisfactory level with a fair 

export business and very steady values. 

Acetic Acid, 40% tech. . . £24 per ton. Fair inquiry. 

Acid Hydrochloric . . 3s. 9d. — 6s. per carboy d/d., ac- 
cording to purity, strength and 
locality. 

Acid Nitric 80° Tw. .. £21 10s. — £27 per ton maker* 

works according to district and 
quality. 

Acid Sulphuric . . . . Average National prices f.o.r. 

makers’ works, with slight varia- 
tions up and down owing to 
local considerations : 140° Tw., 
Crude Acid, 65s. per ton. 168* 
Tw., Arsenical, £5 10s. per ton. 
168° Tw., Non-arsonical, £6 15s. 
per ton. 

Ammonia Alkali . . £6 15s. per ton, spot, delivery. 

General oxporfc demand good, 
particularly from tho Continent. 

Bleaching Powder . . Spot £11 d/d. ; Contract £10 d/d. 
4 ton lots. 

Bisulphite of Lime . . £7 per ton, packages extra. 

Borax, Commercial — 

Crystal . . . . . . £25 per ton. 

Powder . . . . £26 per ton. 

(Packod in 2-cwt. bags, carriage 
paid any station in Great 
Britain.) 

Calcium Chloride . . £5 17s. Gd. por ton d/d. 

Potash Caustio . . . . £30 — £33 per ton. 

Potass. Bichromate . . 5Jd. por lb. 

Potass. Chlorate . . . . 3d. — 3£d. per lb. 

Salammoniac . . . . £32 per ton d/d. 

Salt Cake . . . . £4 10s. per ton d/d. 

Soda Caustic 76% .. £17 — £19 10s. por ton, according 

to quality. 

Soda Crystals . . . . £5 5s. — £5 10s. per ton ox railway 

depots or ports. 

Sod. Acetate 97/98% . . £24 per ton. 

Sod. Bicarbonate . . £10 10s. per ton carr. paid. 

Sod. Bichromate. . . . 4|d. per lb. 

Sod. Bisulphite Powder 

60/62%.. .. .. £18 — £19 per ton according to 

quantily, f.o.b., 1-cwt. iron 
drums included. 

Sod. Chlorate . . . . 3d. per lb. 

Sod. Nitrute refd. 96% .. £13 5s. — £13 10s. per ton ex 
Liverpool. Nominal. 

Socl. Nitrite, 100% basis £27 per ten d/d. 

Sod. Sulphide cone. 60/65 About £15 per ton. 

Sod. Sulphite, Pea Cryst. £15 per ton f.o.r. London, 1-owt. 

kegs included. 

RUBBER CHEMICALS 

Antimony sulphide - 

Golden . . . . . . 5jd. — 1 b. 4d. per lb., according to 

quality. 

Crimson . . . . Is. 3d. — Is. 6d. per lb., according 

to quality. 

Arsenio Sulphide, Yellow Is. lid. per lb. 

Barytes . . . . . . £3 10s. to £6 15s. per ton, accord- 

ing to quality. 

Cadmium Sulphide . . 3s. 9d. per lb. 



498 


K ’ -v , * 

CHEMISTRY AND INDUSTRY ; > . M»y »i 


Carbon Bisulphide . . £24— £26 per ton according to 
quantity. 

Carbon Black . . . . GJd. — Ojd. por lb. Market tinner. 

There is a possibility of legisla- 
tion to control the amount of 
natural gas used in production 
of American black. This may 
mean higher prices, and manufac- 
turers are not anxious to accept 
orders. 

Carbon Tetrachloride . . £50 per ton, drums froe. 

Chromium Oxide, gn en . . Is. 3d. per lb. 

/ 4£d. — G.jd. per lb. Demand very 

Indiarubbor Substitutes, } brisk. Prices likely to remain 

White and Dark ) steady owing to firmness of 

C rupesoed oils. 

Lamp Black . . . . 43s. Gd. per ewt., barrels free. 

Lead Hyposulphite . . 7|d. por lb. 

Lithoponc, 30% . . . . £22 10s. per ton. 

Mineral Rubber “ Rub- 

pron ’ . . . . . . £15 10s. per ton f.o.r. London. 

Sulphur .. .. .. £10--£12 per ton, according to 

quality. 

Sulphur Chloride . . 3d. per lb., carboys extra. 

Thiocarbanilido . . . . 2s. 9d. per lb. 

Vermilion, pale or deep .. 5s. Id. per lb. Much dearer, fol- 
lowing rise in quicksilver. 

Zinc Sulphide . . . . 7£d.— - Is. 8d. por lb., according to 

quality. 

WOOD DISTILLATION PRODUCTS 

Aoetato of Lime - 

Brown . . . . . . £14 10 a. per ton d/d. Demand 

active. 

Grey . . . . . . £19— £20 per ton. 

Liquor . . . . . . 9d. per gall. 32° Tw. 

Charcoal . . . . , . £7 5s. — £9 per ton, according to 

grade and locality. Market 
steady. 

Iron Liquor . . , . Is. 7d. {>er gall. 32° Tw. 

Is. 2d. „ „ 24° Tw. 

Red Liquor .. .. ]0d. -Is. per gall. 14/15° Tw. 

Wood Creosote . . . . 2s. 7d. per gall. Unrefinod. 

Wood Naphtha — 

Miscible . . . . 5s.— 5s. 3d. per gall. 00% 0.1\ 

market stiffer. 

Solvent .. ..5s. 6<1. — Os. per gall. 40% O.P, 

Fairly good demand but little 
offering. 

Wood Tar . . . . £5 per ton. 

Brown Sugar of Lead . . £49 per ton. 


TAR PRODUCTS 

Acid Carbolic — 

Crystals .. .. 7|d. peril). Only limited inquiry. 

Crude 00 \s . . . . is. lOd. — 2s. per gall. Market 

rather flat. 

Acid Crosylic, 97/99 .. Is. lid. — 2s. Id. per gall. Domand 

still good. Market firm. 

Pale 95% . . . . Is. lOd. — 2s. per gall. Steady 

demand. 

Dark .. .. .. Is. 7d. — Is. 1 Od. por gall. Steady 

business. 

Anthracene Paste 40% .. 4d. per unit por cwfc. Nominal 
price. No business. 

Anthracene Oil • 

Strained . . . . 10d. — 1 Id. per gall. Very quiet. 

Unstrained . . . . 8£d. — 9d. per gall. 

Benzole — 

Crude G5’s .. .. 10 $d. — Is. per gall, ex works in 

tank wagons. 

Standard Motor . . Is. 4^d. — Is. Od. por gall, ox works 
in tank wagons. 

Pure . . . . Is. 8|d. — Is. lOd. per gall, ex 

works in tank wagons. 


Toluolo— 90% .. Is. 4$d. — Is. 7d. per gall. 

Pure .. .. Is. lOd. — Is. lid. per gall. 

Xylol coml. . . . . 2s. 3d. per gall. 

Pure . . . . 3s. 3d. per galL 

Creosote — 


Cresylic 20/24% 
Middle Oil 
Heavy 

Standard Specification 
Naphtha — 

Crude . . 

Solvent 90/160 
Solvent 90/190 
‘Naphthalene Crudo — 


. 9$d. por gall. Few inquiries. 

T 7 id. — 9d. por gall, according to 
> grade and district. Market 
) a shade firmer. Fair business. 


. 8d. — 9d. per gall. *5 
. Is. 5d. — Is. 7d. [ 
. Is. 2d.— Is. 3d. ) 


Better demand. 
Prices firm. 


Drained Creosote Salts £6— -£7 10s. Demand not so good. 


Wliizzod or hot prossed £9 — £12 per ton. Not much in- 


Naphthalene — 

Crystals and Flaked 
Pitch, medium soft 


Pyridine— 90 / 1 40 


quiry. 

£17- £18 per ton. 

52s. Gd.- -57s. Gd. per ton. Markot 
steadier. Few inquiries for 
forward delivery. 

22s. — 24s. per gall. Demand well 
maintained. 


Heavy .. 11s.— 12s. Occasional inquiries: 

little business. 


INTERMEDIATES AND DYES 

In the following list of Intermediates delivered prices 
include packages except where otherwise stated. 

Acetic Anhydride 95% . . Is. Gd. per lb. 

Acid H. .. .. ..4s. 4$d. per lb. 100% basis d/d. 

Acid Naphthionic .. 2s. 5d. per lb. 100% basis d/d. 
Acid Neville and Winther 5s. 8d. por lb. 100% basis d/d. 
Acid Salicylic, tech. . . Is. 3d. per lb. Steady demand. 

Acid Sulphanilio . . lOd. per lb. 100% basis d/d. 

Aluminium Chlorido, an- 

hyd. . . . . . . Is. per lb. d/d. 

Anilino Oil . . . . 7,5d. — 8|d. por lb. naked at works. 

Anilino Salts . . . . 7|d. — 9d. per lb. naked at works. 

Antimony Pontachloride Is. por lb. d/d. 

Benzidine Base . . . . 4s. Gd, per lb. 100% basis d/d. 

Benzyl Chloride 95% . . Is. 3d. per lb. 

p-Chlorphenol . . . . 4s. 3d. per lb. d/d. 

p-Chloreniline .. .. 3s. per lb. 100% basis. 

o - Cresol 19/31° C. .. 4|d. — 5$d. por lb. Demand 

moderate. 

m-Crosol 98/100% .. 2s. Id. — -2s. 3d. per lb. Demand 

moderato. 

p-Cresol 32/34° C. .. 2s. Id. — 2s. 3d. per lb. Domand 
moderate. 

Diohloraniline . . . . 3s. per lb. 

Dichloraniline S. Acid .. 2s. Gd. per lb. 100% basis. 

p-Dichlorbenzol . . . . £75 per ton. 

Diethylaniline . . . . 5s. per lb. d/d., packages extra, 

returnable. 

Dimethyoniline .. .. 2s. 6d per lb. d/d. Drums oxtru. 

Dinitrobenzeno . . . . 9d. per lb. naked at works. 

Dinitrochlorbcnzul . . £84 10s. per ton d/d. 
Pinitrotoluono — 48/50 °C. 8d. — 9d. per lb. naked at works. 

GG/()8°C. Is. 2d. per lb. naked at works. 
Diphcnylamine . . . . 3s. Id. per lb. d/d. 

Monochlorbonzol . . . . £G3 por ton. 

/? Naphthol .. ..is. Id. per lb. d/d. 

u-Naphthylamine . . Is. 4£d. per lb. d/d. 

$-Naphthylamine . . 4s. per lb. d/d. 
m-Nitrunilino . . . . 5s. 3d. per lb. d/d. 

p-Nitraniline .. ..2s. 4d. por lb. d/d. 

Nitrobenzene . . . . 5Jd. — 5£d. per lb. naked at woi k 6 *. 

o-Nitrochlorbenzol .. 2s. per lb. 100% basis d/d. 

Nitronaphthalene .. ll|d. per lb. d/d. 
p-Nitrophenol . . . , Is. 9d. per lb. 100% basis d/d. 

p-Nitro-o-amido-phenol 4s. Gd. per lb. 100% basis. 
m-Phenylene Diamine . . 4s. 2d. per lb. d/d. 
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p-Phenyleno Diamine .. 10s. 4d. per lb. 100% basis d/d. 

R. Salt .. .. . . 2a. 6dL per lb. 100% basis d/d. 

Sodium Naphthionate .. 2s. 6d. per lb. 100% basis d/d. 
o-Toluidine . . . . 8$d. por lb. 

p-Toluidine . . . . 3s. 6<1. per lb. naked at works. 

m-Toluylene Diamine . . 4s. 6d. per lb. d/d. 

PHARMACEUTICAL AND PHOTOGRAPHIC 
CHEMICALS 

Acid, Acetic 80% B.P. . . £49 per ton. 

\rid, Acetyl Salicylic . . 3s. 4d.- 3s. 6d. per lb. Steady. 

\ eid. Benzoic B.P. . . 3s. 3d. — 4s. per lb. Larger sup- 

plies available. 

Acid, Boric B.P. . . Cryst. £54 per ton, Powder £58 

per ton. Carriage paid any 
station in Great Britain. 

Veid, Camphoric. . .. 19s. — -21s. per lb. 

Void, Citric . . . . Is. 6d. per lb., loss 5% for ton 

lots. Market oxtromely firm. 
Upward tendoncy. 

Acid, Gallic . . . . 3s. per lb. for pure crystal. 

Market very steady. 

Acid, Pyrogallic, Cryst. . . 6s. per lb., for 28 lb. lots. 

\cid, Salicylic . . . . Prices quoted from 2s. 2d. per lb. 

down to Is. 9d. for ton lots. 
Market rather quiet. 

Acid, Tannic B.P. . . 3 h. per lb. Market quiot. 

\< id, Tartaric .. ..Is. l£d. per lb. less 5%. Much 

firmer with moro demand. Up- 
ward tendency. 

Amidol . . . . . . 9s. per lb. d/d. 

Acetamlulo . . . . 2s. 3d. per lb. for quantity. 

Very dull market. 

Aimdopyrin .. .. 1 3s. Od. por lb. Noglocted. 

Ammon. Benzoate . . 3s. 3d. — 3s. 6cl. per lb. according 

to quantity. 

\mmori. Carbonate B.P. £37 per ton. 

Wropmo Sulphate . . 12 h, Od. per oz. for English make. 

Barbitone .. ..15s. Od. per lb. Weak market. 

Bciizmiuphthol .. .. 6s. por lb. Small inquiry. 

Bismuth Salts .. .. A steady market. Pricos according 

to quantity : 

Bismuth Carbonate . . 12s. 9d. — 14s. 9d. per lb. 

„ Citrato.. ..11s. 4d. — 13s. 4d. „ 

,, Salicylate . . 10s. 2d. — 12s. 2d. „ 

„ Subnitrate .. 10s. 9d. — 12s. 9d. ,. 

Borax B.P. .. Crystal £29, Powder £30 per ton. 

Carriage paid any station m 
Great Britain. 

Ilf oi nidus- — . . . . Market firm. Continental prices 

advancing. 

Potassium .. .. 9d. -10, Id. per lb. 

Sodium .. .. 9d. — lOJd. „ * 

\mmoniuni . . . . l()4d. — Is. ,, 

t *• 1< mm Lactate .. Demand not very active. Good 

English make can be hail from 
Is. 7d. to 2s. per Jb. 

Cliloral Hydrate . . *. 3s. 9d. per lb. 

Chlnroform .. .. 2s. per lb. fore wt. lots. Verystoady. 

t i ' oxoto Carbonate .. 0s. tkl. por lb. Little demand. 

t!u.u.u-o| Carbonate .. L la. Od. per lb. for ewt. lots. 

Supplies not plentiful. 

If* ’viumno . . . . 3s. 9d. por lb. for foreign makes. 

Without much inquiry. Large 
stocks. 

II" mnt.ro pine Hydrobro* 

'“He . . . . . . 30s. per oz. 

IBdroquinone .. ..4s. 9d. per lb. Foreign make. 

In, u. Ammon. Citrato B.P. Is. lid. — 2s. 3d. per lb., according 
to quantity. 

Magnesium Carbonate — 

Light Commercial * . £36 per ton net. 


Magnesium Oxide — 

Light Commercial . . £75 per ton, less 2£%. 

Heavy Commercial . . £26 per ton, less 2\%. 

Heavy Pure . . . . 2s.— 2s. 3d. per lb., according to 

quantity. Steady market. 

Menthol— 

A.Ii.R. recry st. B. l\ . . 70s. per lb. 

Synthetic .. .. 26s. — 35s. per lb., according to 

quantity. English make. Steady 
demand. 

Mercurials . . . . Market rather flat, hut prices un- 

changed. 

Red oxido . . . . 5s. 3d. — 5s. 4d. per lb. 

Corrosive sublimate . . 3s. 6d. — 3s. 7d. ,, 

White procip. . . . . 4s. 7d. — 4s. 8d. „ 

Calomel .. .. 3s. lid.— -4s. ,, 

Methyl Salicylate . . 2s. 3d.— 2s. 9d. por lb. for carboys. 

A slightly better market. 

Methyl Sulphonal . . 21s. per lb. neglected. 

Paraformaldehyde . . 3«. 6d. por lb., without much 

inquiry. 

Paraldehyde . . . . Is. 4d.- — Is. 6d. per lh. in free 

bottles and cases. Better 
demand. 

Phonacotin . . . . 6s. 3d. -6s. Gd. per lb. Shows 

slight improvement. 

Phonazono . . . . 7s. Od. per lb. for ewt. lots. 

Pheuolphthalein . . . . 6s. 9d. — 7s. 3d. per lb. In more 

plentiful supply. 

Potass. Bit art rate— 

99/100% (Cream of 

Tartar) .. .. 88s. per ewt., less 2J% for ton 

lots. Firm market. Trices have 
upward tendency. 

Potass. Citrato . . . . Is. 8d. — 2s. per lb. 

Potass. Iodide .. ., 16s. 8d. — 17a. 5d. por lb., accord- 

ing to quantity. Demand con- 
t inuee. 

Potass. Metabisulphite .. 7$d. per lb., I -ewt. kegs included. 

Potass. Permanganate — 

B.P. Crystal . . . . 8^1.- -9d. per lb. carriage paid. 

English make. 

Commercial . . . . 8d. — 8}d. per lb. carriago paid. 

English make. 

Quinine Sulphate . . 2s. 3d. — 2s. 4d. per oz., in 100 oz. 

tins. Steady market. 

Resorcin . . . . . . 5s. 6d. per lb. 

Salol . . . . . . 4s. per lb. Very quiet. 

Silver proteinate . . 9s. 6d. por lb. 

Sod. Benzoate, B.P. . . 3s.- 3s. 3d. per lb. In more 

plentiful supply. 

Sod, Citrate, B.P.C., 1923 Is. 9d. — 2s. per lb., according to 
quantity. Much firmer in com- 
mon with othor citratos. 

Sod. Hyposulphite — 

Photographic . . . . £14 — £15 per ton, according t-o 

quantity, d/d. consignee’s sta- 
tion in 1-cwt. kegs. 

Sod. Metabisulphito cryst. 37s. 6d. — 60s. per ewt. nett cash, 
according to quantity. 

Sod. Nitroprusside . . 16s. per lb. Less for quantity. 

Sod. Potass. Tartrate 

(Rochelle Salt) . . 77s. 6d. — 81s. 6d. per ewt., accord 

mg to quantity. Market quiot 

Sod. Salicylato . . . . Market improvod with good deal 

of inquiry. Powder 2s. 4d.-~ 
2s. 6d. per lb. Crystal at 

2s. 6d.- — 2a. 8d. per lb. Flake 
2 h. 9d.— 3s. 4d.> per lb. 
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Sod. Sulphide — 

Pure recryst lOd. — Is. 2d. per lb. f according to 

quantity. 

Sod. Sulphite, anhydrous £27 10a. — £28 10a. pe r ton, accord- 
ing to quantity, 1-cwt. kegs 
included. In large casks £1 per 
ton less. 

Sulphonal . . .. .. 10s. — 18s. per 

Tartar Emetic . . . . Is. 4d. per lb. 

Thymol . . . . . . 13s. (id.— 10 k. 9d. per lb. for good 

white crystal from ujowan seed. 

PERFUMERY CHEMICALS 


Anatolian 

. . 23s. 6d. per oz. 


Palma Rosa Oil . . 

. . 19s. per lb. 
supply. 

Very short 

Peppermint Oil — 

Wayne County 

. . 21s. 9d. per lb. 


Japanese 

. . 19s. 3d. per lb. 


Petit grain Oil 

. . 10s. per lb. 


Sandal Wood Oil — 

Mysore 

.. 26s. Cd. per lb. 


Australian 

. . 21s. per lb. 



Acetophenone 

12s. Od. per lb. 

Aubepino 

13s. 6d. „ 

Amyl Aootate 

2s. 9d. 

Amyl Butyrate 

7a. 3d. 

Amyl Salicylate 

3s. 3d. 

Anothol (M.P. 21/22° C.) 
Benzyl Acetate from Ohio- 

4s. (kl. 

rine-free Benzyl Alcohol 3s. 3d. ,, 

Benzyl Alcohol froe from 

Chlorine 

Benzaldehydo free from 

3s. 3d. 

Chlorine 

3s. 6d. „ 

Benzyl Benzoate 
Oinnamio Aldehyde 

3h. 6d. 

Natural 

15s. 6d. 

Ooumarin 

20s. h 

Oitronollol 

lo*. 

Citral 

10s. 

Ethyl Cinnamate 

15s. ,. 

Ethyl Phthalato 

3s. 9d. 

Eugene! 

11s. 

Geraniol (Palma roan) . . 

35s. „ 

Geraniol 

Us. — 18s. 0d, por 

Heliotropine 

7s. 9d. per lb. 

Iso Eugonol 

15s. 9d. „ 

Linalol ex Bois de Rose. .’ 

32s. 0d. ,, 

Linalyl Acetato .. 

32s. Od. 

Methyl Anthranilute 

9s. Od. 

Methyl Benzoate 

6s. 

Musk Ambretto . . 

52s. 6d. 

Musk Xylol 

18s. 

Nerolin 

4s. „ 

Phenyl Ethyl Acotato . . 

1 2s. 6d. 

Phenyl Ethyl Alcohol . . 

16s. 

Rhodinol .... 

67s. 6d. ,, 

Safrol 

Is. lOd. „ 

Terpineol 

2s. 9d. 

Vanillin . . 

25s. 3d.— 26s. 6d. 


ESSENTIAL OILS 


Almond Oil, Foreign 

S.P.A 

Anise Oil 
Bergamot Oil 
Bourbon Geranium Oil 
Camphor Oil 
Caimnga Oil, Java 
Cinnamon Oil, Leaf 
Cassia Oil, 80/85% 

Oitronella Oil — 

Java 85/00% . . 

Ceylon . . 

Clovo Oil 

Eucalyptus Oil 70/7 5*] 

Lavender Oil — 

French 38/40% Esters 20s. per lb. 
Lemon Oil . . . . 3s 4d. pe r lb. 

Lemongrass Oil . . . . 3d. per oz. 

Orange Oil, Sweet . . 13s. Od. per lb 

Otto of Rose Oil — 

Bulgarian . . . . 27s. 6d. per oz 

* , -V> * 


15s. Od. per lb. 
38. per lb. 

18s. 6d. per lb. 
35s. 

75a. per ewt. 
10 h. Od. per lb. 
G^d, per oz. 

9s. 3d. per lb. 

5s. 3d. per lb. 
3s. 9d. 

8s. 3d. „ 

2s. 2d. 


PATENT LIST 

Tlic dates given In thin list, are, in tlie case of -Application* for Patents 
those of applications, and in the case of Complete Specifications accepted 
tho-o of the Official Journals In which the acceptance Is announced. Com- 
plete Specifications thus advertised as accepted axe open to inspection at 
the Patent Office Immediately, and to opposition bot'oic Juno 30th; they 
are on sale at Is. each at tho Patent Office, Salo branch. Quality Court 
Chancery Lane, London, W.C. 2, 15 days after the date given, 

I. Applications 

Aktiobolagct Separator. Preventing injurious miction 
between centrifugated liquid and air. 10,094. Apr. 23 
(Swed., 2.8.23.) 

Avuinorc Engineering Co., Ltd., and Hethorington. Appar 
at us for mixing and thermal treatment of materials. 10,102. 
Apr. 23. 

Denham, and Simon, Ltd. Apparatus for giving warning 
of escape etc. of gases. 9900. Apr. 22. 

Edelstalilwerk Roclihng Akt.-Ges., and Ziegler. Regen- 
erative furnacoB. 10,290. Apr. 25. (Ger., 12.7.23.) 

Griscom- Russell Co. Evaporators. 10,005. Apr. 22. 
(U.S., 20.0.23.) 

Jackson. (Royer Foundry and Machine Co.). Treating 
granular material. 10,128. Apr. 23. 

Sehloss (Rowe). Beaters for grinding-mills etc. 10,09!) 
Apr. 23. 

I. Complete Specifications Accepted 

941 (1923). lluirell. Mixing, incorporating, and dis- 
integrating machines. (214,308.) 

2003 (1923). Cowles. Solidifying materials that solidify 
with a rise in temperature. (214,344.) 

9725 (1923). Veitcli. Mixing apparatus. (214,446.) 
19,142 (1923). Carter, May, and Barra doll. Film-mill- 
for emulsifying and grinding solids. (214,521.) 

II. — Applications 

British Thomson -Houston Co., Ltd. Filumonts. 10,311 
Apr. 25. (U.S., 1.5.23.) 

Duekham, and Woodall Duckham, Ltd. Operating vertical 
retorts for carbonizing fuel. 10,313 and 10,304. Apr. 2 > 
and 20. 

Lcdoga Soc. Anon., and Maimori. 10,105. See XX. 
P>zel. Fractional distillation of [oils etc. 9993. Apr. 22 
Pyzel. Fractioning oil vapours. 9994. Apr. 22. 

II. — Complete Specification Accepted 

23,232 (1923). Johnson (Badischo Anilin und So<lu, 

Fabrik). Manufacture of fuel gas. (214,544.) 

III. — Application 

Pyzel. 9993-4. See 1J. 

IV. Applications 

Hansford (Cassolla & Co.). Dichlor-N-dihydro- 1.2-2' F- 
anthraqumorieazine. 10,000. Apr. 22. 

Soc. Alsacienne tie Produits Chiiniques. Manufacture of 
sulphurized compounds of phenol etc. 10,366. Apr. 20. 
(Fr., 27.4.23.) 

Soc. of Chemical Industry in Baslo. Manufacture ot 
arylidoquinonos. 10,212. Apr. 24. (Swiss., 24 4.23.) 
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IV. — Complete Specifications Accepted 

34,168 (1922). Tizard, Chapman, and Taylor. Halo- 
;miation of hydrocarbons and their derivatives. (214,293.) 

(1016 (1923). Porna. Manufacture of p-aminophenol. 
v 194,694.) 

18,008 (1923). Bloxam (Chem. Fabr. Griesheim-EIektron). 
Manufacture of corinth-coloured to black azo -dyestuffs. 
,214,516.) 

V. -Complete Specification Accepted 

1674 (1923). Clayton Aniline Co., Ltd., and Grundy, 
treatment of acetyl colluloso in alkaline liquids. (214,330.) 

\ 1. -Applications 

Ashworth. Apparatus for dyeing eh;, yams in hanks. 
es91. Apr. 22. 

Final , and Hunt and Moserop, Ltd. Open bleaching, 

.I sfing, etc. machines. 10,061. Apr. 23. 

Scottish Dyes, Ltd., Thomas, ami Thomson. Dyeing 
jr, encases. 10,176. Apr. 24. 

\ l.- -Complete Specifications Accepted 

2866 (1923). Stovens and Dyor. Treating fabrics with 
mbber compositions, (214,356.) 

17,229 (1923). Seholz. Producing batik discharge pat. 
brns. (214,500.) 

>2,113 (1923). Hamburger and Kaosz. Bleaching vngo- 
t.ible fibrous material. (209,073.) 

Ml. Applications 

|)enham, and Simon, Ltd. Means for dofocting etc. 

, h lorino etc. 9908. Apr. 22. 

Dubois. Production of hydrocyanic acid. 10,100. Apr. 

Dubois. Production of hydrocyanic ucid. 10,101. Apr. 

j;i (tier., 23.4.23.) 

FLektro -Osmose Akt.-Gns. (Graf Sohworin Gos.). Munu- 
i.u lure of amorphous silicic acid. 10,365. Apr. 26. (Gor., 

26 1.23 ) 

It in. iv 10,022. See X. 

MI. Complete Specifications Accepted 

177-1 (1923). Bhopal Prod uco Trust. Recovery of calcium 
nv.ilate and other materials from trees, (201,131.) 

2911 (1923). Nnof. Production of compounds of sulphur 
with .ilUali or alkalino earth metals. (214,358.) 

J 4.283 (1923). Ohem. Werko vorm. Auerges., Sommer, 
.mkI Ans. Production of iitunic oxide from litatiiferous 
iron oios. (214,483.) 

1 1,663 (1923). Rheucmia Vorein Chem. Pabr. Production 
of L -o|iibl(> suits of barium and strontium from the residues of 
1li«* manufacture of barium and strontium sulphides. 
(201,528.) 

11.936 (1923). Urfer. Preparation of pulverisod lithium 
mind-*. (199,027.) 

Mil. Application 

Hatlisrombo. Apparatus for drying china day etc. 
9SM Apr. 22. 

IX. Complete Specification Accepted 

6386 (1923). Hutton. Manufacture of coloured tiles, 
hlubs, bricks, ote. (214,394.) 

X. - Applications 

Jhitidi Thomson -Houston Co., Ltd. Tungsten alloys. 
6 6 187 Apr. 24. (U.S., 1.5.23.) 

Klccfrolytic Zinc Co. of Australasia, Ltd. Recovery of 
zu " by electrolysis. 9947. Apr. 22, (Australia, 21.4.23.) 

Fbdm and Gustafsson. Methods of producing volatile 
m,, bL from thoir sulphides. 10,152. Apr. 24. (Sweden, 
25 

1 kid ui and Nobel. Mothod for producing metals and 
11,01 ! *1 alloys low in carbon. 9883. Apr. 22. (Sweden, 
-<>.4 23 ) 


General Electric Co-, Ltd. Manufacture of tungsten wires. 
9979. Apr. 22. (Hungary, 21.4.23.) 

Imray (Beilis Heat Treating Co.). Fused eutectic salt 
baths. 10,022. Apr. 22. 

Tall>ot. MoLillurgic.nl furnaces. 10,210. Apr. 24. 

Wiltig. Mothod of producing metallic vanadium. 10,357. 
Apr. 26. (Gor., 7.5.23.) 

X. — Complete Specifications Accepted 

1975 (1923). Cleave. Apparatus for the electrolytic 

deposition of metals. (214,340.) 

1983 (1923). Wundel. Cleaning rusty or corroded iron. 
(208,103.) 

7076 (1923). Sojournet. Manufacture of powdors of 
alloys of magnesium and aluminium. (195,064.) 

11,981 (1923). Roc. Anon, des Brovots Berthet. Electrical 
process for obtaining metals of high melting-point, such as 
tungsten. (205,046.) 

19,772 (1923). Robinson and Gray. Composition for 
moulds for steel castings. (214,526.) 

20,700 (1923). Lombardi. See XT. 

XL — Applications 

Banyay. Making active material for electric accumulators. 
10,134. Apr. 24. 

Borticld, Coleman, and Wild. Electric muffle furnaces. 
10,174. Apr. 24. 

Electrolytic Zinc. Co. of Australasia, Ltd. 0947. Sec X. 

XL— Complete Specifications Accepted 

1975 (1923). Cloavo. See X. 

11,981 (1923). Soc. Anon, dos Brevets Borthot. See X. 
20,700 (1923). Lombardi. Electric furnaces, particu- 
larly for molting and treatment of composite metals and 
alloys. (211,532.) 

XII.— Application 

Naainloozo Vennootschap Koninklijke Stcarino Kaarsen- 
fabriok Gouda. Manufacture of soap. 10,205. Apr. 24. 
(Roil., 30.8.23.) 

XII. Complete Specification Accepted 

14,054 (1923). Fauth. Continuous recovery of oils 
from oilseeds. (214,478.) 

XIV. — Complete Specifications Accepted 

2866 (1923). Stovens and Dyer. See VI. 

3058 (1923). Lawns. Rubber composition. (214,361.) 
13,750 (1923). Oltuums. Obtaining rubber from latex. 
(214,477.) 

XVL— Application 

Garbin and Toniolo. Phospho -nitrogenous fertiliser. 
10,178. Apr. 24. 

XVIII.™ Complete Specification Accepted 
31,846 (1922). Barbet et Fils et Cie. Distillation and 
rectification of alcohols. (189,458.) 

XIX. — Applications 

Heyerdahl. Production, of edible products rich in vita- 
mines. 10,227, 10,228. Apr. 25. 

Smallpoico. Methods of preserving decomposable fluids. 
10,041. Apr. 22. 

XX. — Applications 

Lodoga Soc. Anon., and Maiinen. Preparation of diethyl 
sulphate from ethylene. 10,105. Apr. 23. (Italy, 23.4.23.) 
Swartz. Anaesthetising gases. 10,183. Apr. 24. 

XX. — Complete Specifications Accepted 
34,108 (1922). Tizard, Chapman, and Taylor. See IV. 
30,087 (1923). Morck. Preparation of synthotic d-tp» 
and Ly -cocaine. (210,050.) 

XXIII. —Application 

Denham, and Simon, Ltd. 9908. See VII. 
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GENERAL NOTES 

Official Trade Intelligence 

The Department of Overseas Trade (Development 
and Intelligence, 35, Old Queen Street, London, 
vS.W. 1) has received the following enquiries for 
British goods. British firms may obtain further 
information by applying to the Department and 
quoting the specific number: — Algiers: Tinplate 
(402) ; Australia : Pottery, glassware and aluminium 
ware (470) ; Aluminium, enamel ware, agricultural 
and engineers’ tools (Official Secretary, Commercial 
Bureau, Australia House, Strand, London, W.O. 2. 
Ref. No. 4 1 2/7 /l /I /23f>) ; British India : Steel 
(The Directors of the Madras and Southern Mahratta 
Railway Co. y Ltd., 25, Buckingham Palace Road, 
London, S.W. 1) ; Canada: Steel, Manganese east- 
ings (472) ; Drugs (470) ; Mining and engineering 
equipment (477); ('hile : Glycerine, oils (404); 
Denmark: Magnesia slabs (481); Copper ingots 
(482); Mexico: Tinplate (405) ; Netherlands : 
Artificial silk (485) ; Stationery (480) ; Peru . 
Tableware, sanitary earthenware (400) ; South Africa \ 
Rubber goods, stationery (478) ; Spain : Silk (400). ' 

French Company News 

The St- Etienne coalmines company is constructing 
25 new coke ovens, thus bringing the number up 
to 100. Wishing to utilise the hydrogen produced 
from distilling coke for the production of synthetic 
ammonia, and to produce industrial gas of 1300 
calorics by using fuels of high ash content, arrange- 
ments have been made with the Societe Ghimique 
de la Grand Paroisse, the owner of the Claude' Pmeess, 
for the construction of a synthetic-ammonia factory 
capable of producing 5 m.t. per 24 hours. The fac- 
tory, which will be ready in June, 1024, will in time 
product' 10 t. per 24 hours. To provide for the 
utilisation of the industrial gas, the company has 
made an agreement with the Societe Franco- Beige 
de fabrication Meoaniqne du Yerre (which makes 
window-glass by the Libbey-Owens process) to 
utilise the gas for local glass furnaces. In 1023, the 
St. Etienne coal mines produced 008,100 tons of 
coal and 150,130 tons of coke, 3007 tons of tar, 
1418 tons of ammonium sulphate, 012 tons of benzol, 
and varying quantities of cither products such as 
heavy and light oils, naphthalene, anthracene 
and tar. 

The Canadian Market 

British manufacturers, particularly those producing 
mining and chemical machinery, apparatus and 
plant, will be interested in the recent Canadian 
budget. The customs tariff lias placed on the free 
list many appliances used in mineral, metallurgical 
and chemical industries, and especially those not 
made in the country, or of such size or construction 
as are not generally manufactured. This will apply 
to such articles as filter presses, distilling apparatus, 
evaporators, driers, vacuum apparatus, grinding 
and dressing machinery, mining drills and many 
parts, and special machinery for chemical plants. 
The object of this reduction in the t ariff is to encourage 
and facilitate the development of' such industries 
as low-carbonisation of coal, coke" and the recovery 
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of by-products therefrom in the form of fuel r and 
motor oils, fertiliser, etc., oil shale and tar sands, 
mining and many industries which have been ham- 
pered by the excessive duties and sales tax (remitted) 
upon articles not made in Canada, or not available 
of proper construction and design to permit of 
economic application. The new tariff proposals 
may be seen at the office of the High Commissioner 
for Canada. 

Trade Information 

Midland Bank. - Mr. George McBain and Mr. 
A. Hall Wilson, Directors of the North of Scotland 
Bank, Ltd., have been appointed Directors of the 
Midland Bank, Ltd. The Right Hon. R. McKenna, 
Chairman of the Midland Bank, and Mr. Frederick 
Hyde, Joint Managing Director of that Bank, have 
been appointed Directors of the North of Scotland 
Bank, Ltd. 

Dyestuffs (Import Regulation) Act, 1920 

The following statement relating to applications 
for licences under the Dyestuffs (Import Regulation) 
Act, 1020, made during April has been furnished to 
the Board of Trade by the Dyestuffs Advisory 
Licensing Committee. The total number of Appli- 
cations received during the month was 484, of which 
380 were from merchants or importers. To these 
should be added 22 eases outstanding on April I , 
making a total for the month of 500. These wen' 
dealt with as follows -Granted— 300 (of which 

320 were dealt with within 7 days of receipt). Referred 
to British makers of similar products — 84 (of 
which 03 were dealt with within 7 days of receipt) 
Referred to Reparation supplies available — 30 (all 
dealt with within two days of receipt). Outstanding 
on April 30, 1924— 32 (practically the whole of these 
were dealt with at meeting held May 2. Of the 
total of 500 applications received, 422 or 83 per cent 
were dealt with within 7 days of receipt. 


PUBLICATIONS RECEIVED 

Chemistry jn the Twentiktu Century. Prepared uinh i 
(lie guidance ol a Committee representing the Seien 
tifie Societies, with l)r. E. F. Armstrong, F.R.S., as 
Chairman and Editor. Pp. viii 4-281. ijowlon 
Ernest Bunn, Ltd., 1924. Price 15s. 

Chemicals. By A. \Y. Ashe and II. G. T. Boorman, uilli 
a ioroword by H.K.H, The Prince of Wales. Re- 
sources ol the Empire Series. Pp. 207. Loudon 
Ernest Bonn, Ltd., 1924. Price 21s. 

A Dictionary of Applied Chemistry. By Sir E. Thorpe, 
C.B., LL I)., F.R.8. Assisted by eminent con- 

tributors. Revised and enlarged edition. Vol. V. Bp. 
viii 1-722. London : Longmans, Green and Co., 1921 
Price 60s. 

Principles ok Electroplating and Elkctwofokmin'u 
(Electrotypino). By W. Blum and G. B. Hognboom 
Pp. xii -1-456. London: McGraw-Hill Publishing ('<» > 
Ltd., 1924. Price 20e. 

Drying by Means oe Air and Stf.am. By E. Hnusbramh 
Third revised English edition. Pp. viii -1 77. 
London : Scott, Greenwood and Son, 1924. Price 
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EDITORIAL 


I T was neither diffidence *nor laziness winch 
prevented us last week from making a final 
comment on the relations between the French 
and German chemists. Editors of weekly journals 
are not expected to be either timid or dilatory; 
< ven when they are away on a holiday or stricken 
b\ illness, they must exercise their brains, that is, 
assuming with the sentry, they have got any. Some 
of the correspondence we received last week arrived 
•it > late that there was no time to comment upon it, 
m these columns. This is the round, unvarnished 
tale we have to deliver. Nor have w r e been careless 
in alluding to the relations between the French and 
Herman chemists ; this is in truth the whole essence 
of the problem. Various Fnglish chemists have 
will ten to us that our comments have shown too 
much hostility towards the Germans, or that we 
have shown much less hostility than was proper ; 
m such matters a middle course pleases no one, we 
have shot- neither the woodcock nor the pigeon, 
but the relations between the British and the Gorman 
chemists are not the crux of the situation ; it is«the 
ti l ling between the French and the Germans which 
is this. In view of the recent elections in both 
<< metrics, the possibilities of satisfactory arrange- 
ments about indemnities, the pourparlers now pro- 
ccetlmg in Kurope and some other more or Jess 
unknown and variable factors wo are satisfied that 
in\ permanent improvement in the relations between 
fin* two neighbours will be due to changes in their 
n minds and not to any well-meant advice from 
"uimIvcs or even from more distant inhabitants of 
the chemical community. There is a tempus edux 
K“tm, which cures many ills ; a hundred years ago 
dm French were the hereditary enemies of this 
country ; sixty years ago Germany was regarded 
K' many chemists as a sort of spiritual homo ; it 
ls >mething like fifty years ago since Bismarck is 
reported to have said “Next time we defeat the 
ld< nch \ye shall, insist updn paying them an in- 


demnity.” A few years later he is reported to have 
said, If I could live again I should be a Republican ; 
government by Kings is government by women, and 
if they arc bad women it is bad, and if they are good 
women it is w'orse.’' The country which welcomed 
Hofmanu and allowed him for paltry reasons to 
return to his fatherland, has altered its views in many 
respects ; the aspirations of Germany ten years 
ago were different from those of fifty years ago ; 
all lias changed : the whole map of Europe has been 
reshuffled and we cannot yet tell whether it is in a 
state of stable or unstable equilibrium. There is 
some sort of radio-activity about the waters of 
the Rhine, some emanation, fatal to tranquillity. 
Whether Mr. Baldwin was indiscreet enough to 
sample it we know not.. But from the time of 
Julius Caisar to that of Clovis, from the period of 
Charles Martel to the reign of Hugh Capet, throughout 
the Middle Ages to the campaigns of Marlborough 
and thence to the defeat of M. Poincare at the recent 
election the Rhino lias been in a state of ionic 
activity. Some day mankind will look back on the 
relics of the disturbances just as Professor Joly 
secs in small haloes in areluean rocks the evidence 
of past disturbances resulting from activities of a 
character too great for the surroundings. We 
suppose the truth is the Rhine Valley affords no 
good boundary. Even when the Franks occupied 
both sides of it there was hardly a permanent peace ; 
it is a poor frail thing compared with the North 
8ea. If only it could be converted into a Channel 
as stormy as ours ! What could we not contrive 
if it were a range of mountains? Que ne pourrait 
le Hon , 8il Uait singe ? In America somewhere the 
authorities have dissolved iodides in the reservoirs ; 
a few' bromides dissolved in the waters of the Rhine 
Valley would calm a lot of turbulent spirits. But 
neither the French nor the Germans are notorious 
as water drinkers. We are afraid there is nothing 
to trust to except envious and calumniating time. 
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Cambridge witnessed what may well prove to be 
an event of the first importance in the opening of the 
Sir William 7)unn Laboratories for Chemistry in its 
relations to Life, bv the Chancellor, Lord Balfour, 
on Friday last. That a City merchant should leave 
the residue of his estate with directions to use it for 
the “ alleviation of human suffering,” and that his 
executors, the Directors of the Commercial Union 
Assurance Co , should ha\e interpreted the instruc- 
tion in the wise way the\ have, is a circumstance of 
happy augurs At last, we have the fact publicly 
recognised, that chemistry is a science to be thought 
of in connexion with medicine. The Chancellor was 
far-seeing enough to assert, that even that dread 
scourge of mankind. Cancer, may well have its 
secrets disclosed through chemical inquiry. Thus 
far, we know, the efforts of pathologists have been 
exerted in vain Chemists throughout the world 
will desire to congratulate Prof (lowland Hopkins 
that he has al last attained to this crowning position 
in his unwearied efforts to develop a declared school 
in the borderland regions of chemistry and biology. 
In accepting the gift, however, the University incurs 
a grave responsibility, as it F in some measure pro- 
moting the subdivision not merely of chemistry, 
but also of botany and physiology in an unhappy 
manner. 

The new school can only be a success, if the 
workers are specially qualified both as chemists 
and biologists — double firsts, in fact. There is 
already obvious, in the school, an undesirable ten- 
dency to specialise at too early a stage ; we will be 
open and also say, that it is probably too much the 
resort of women students, who cannot be* expected 
to bring to the study of the subject that breadth and 
originality of outlook and, the acute powers of obser- 
vation that are essential to progress. After Ihe 
ceremony', visitors engaged in an orgy of interesting 
demonstrations, beginning with “ Knzvme Activi- 
ties ” (tea and toasf ), and ending w it h the Vk Electrical 
Determination of Acidity.” Evidently, Cambridge 
has some store of sanity We can only hope that 
‘‘acidity ” may' long prevail, and flourish, in memory 
of Sir William Dunn and his altogether uncommon 
sense. The full-dress banquet, in the Emit Hall of 
Trinity' College, in the evening, was a fitting conclu- 
sion to the day . Henry VII l. looked down upon us, 
and wo could not help feeling that the adoption of 
his attitude and methods might not be inappropriate, 
at times, even to-day . The Master, in proposing the 
health of Prof Hopkins, was happy in his allusion to 
Tennyson's pregnant verse winch might well be 
inscribed on some one ot the many whitened walls 
of the new' building 

Flower in the crannied wall. 

1 pluck you out of the crannies ; 

Hold you here, root and all, m my hand. 

Little flower but if 1 could understand 

What you arc. root and all and all in all, 

I should know' what Cod and man is. 


CHEMICAL UTERATURE IN CHINA 

By WILLIAM H. ADOLPH, Ph.D. 

A chemical philosophy flourished in China in the 
ages gone by, but scientific thought has been dormant 
for as much as four or live centuries. A revival of 
interest in tilings chemical has been set in motion 
oy a few sparks from the West. At the piTsent 
time much thought and energy is being spent toward 
putting chemistry in China again on a basis where 
it can support itself. This is marked by the rapid 
development of a chemical literature. 

For many years such research material as was 
not published abroad in European or American 
journals found its way into the China Medical Journal , 
the organ of the association of foreign medical men 
in China. The old numbers of this periodical, 
together with the early volumes of the Journal of 
the North China Branch of the Jioyal Asiatic Society, 
contain many interesting notes and observations on 
things chemical and on the chemical industries of 
old China. Ten years ago those conducting chemical 
research in China had great difficulty in finding 
appropriate means of publication. The Far Eastern 
Revieu », a monthly dealing essentially with the field 
of commerce and industry', became the repository 
for a number of these, and others were scattered 
about in directions that arc now difficult to trace. 

With the desire to foster more intensive work in 
scientific study and research, the Science Society 
in 1910 began the publication of Science. This 
appears monthly in Chinese; occasionally articles 
appear in English or in German. Last year appeared 
the first volume of the Transactions of the Sciena 
Society , all the articles being in the English language. 
Next in importance comes the Journal of the China. 
Society of Chemical Industry. This was started m 
1923, and is published twice yearly in Peking, also 
in Chinese. This society, like the Science Society, 
is largely composed of Western -trained Chinese and 
is organising sections throughout the country. 

Mention should also be made of 4he new China 
Journal of Science and Arts which has become the 
official organ of the Shanghai Chemical Society 
The Linynaam Ayr (cultural Review , started in 1922 
published at the Canton Christian College, and the 
Philippine Journal of Science have served as media 
for a number of important chemical papers emanating 
from China Several of the Government colleges 
have published science journals covering the field <>f 
chemistry. While much of "the material that has 
appeared in these— and it has all been in Chinese 
cannot be classed as original material, it has been 
very valuable in stimulating an interest in pure 
scient ific i n vest igat ion . 

Omitting all mention of Chu-hsi, the gnat 
scientific writer of the. Sung Dynasty, and his fellmv 
labourers of 800 years ago, it can be said that die 
writing of modern chemistry text-books for Chinn 
began with the appearance of T)r. Fryer's chemistry 
books about 1870. J)r. Fryer found his great* *t 
difficulty in the terminology, but he boldly invent'd 
new names and new Chinese characters for element* 
and classes of compounds where necessary. Gillisnn 8 
translation of Luffs Chemistry followed in 1905. 
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The ten-year period from 1905 to 1915 represents 
the period of Japanese influence, when students 
returned from Japan and translated the text-books 
which they brought back with them. Most of these 
Japanese texts were in turn descended from German 
prototypes, and the final result was an unrecognisable 
second-hand reproduction of an excellent original. 
This influx of Western science by way of Japan has 
had a lasting influence on the chemistry of China. 
Most of the inorganic terms in Chinese are those 
which came in this way from Japan. Practically all 
of the texts which were the product of this period 
have filled their usefulness and gone. 

The period beginning with 1915 is the period of 
direct Western influence. American, British and 
German texts were introduced into the schools in 
large numbers and used in the original languages. 
But now many text- books are appearing which, while 
based on Western models, keep the special needs of 
I he Chinese student in mind and attempt to weave 
into the text the Chinese background. 

The present text-book situation is a poverty- 
stricken one. Most of the texts in use are of the 
imported type. There are as yet no text-books 
cither for colleges or for middle schools which can 
be si) id to interpret the science of chemistry success- 
fully in terms of the everyday life of China. Such 
texts could appear either in English or in Chinese, 
or companion volumes in both languages. Now that 
t lie fundamentals of the scientific terminology are 
settled, there is a desire to have an increasing number 
of the new' text-books appear in Chinese. Because 
of a limited demand, only until very recently, 
however, has the publication of college texts in 
( hinese been considered a sound venture financially. 
Several of the efforts of the past were subsidised by 
scientific societies or were private ventures which 
resulted in considerable loss to the authors. 

One of the very encouraging aspects of the chemical 
literature field is the increasing amount of research 
material which finds its way ini o the journals published 
m China. Seven years ago when the writer under- 
took to handle the abstracts of the China journal 
for one of the Western chemical societies, there were 
tour periodicals on the abstracting list yielding an 
average of about six articles per year containing 
original material which could be considered of 
importance to the chemical world. Now, the number 
of periodicals has increased to eight, and the number 
of articles annually abstracted to about 30. 

Probably the most outstanding accomplishment 
m the field of chemical literature during the last 
Jccadc has been the* fixing of the terminology. The 
General Committee on Scientific Terminology was 
started in 1915, and was organised in its present 
f'»rm when the Ministry of Education in Peking 
dvided to make an annual grant toward the upkeep 
<>t its work and to add official approval to the lists 
(, i terms adopted by the committee. The section 
chemistry numbers about 15, and consists of 
t< presentatives of the leading scientific societies and 
s few additional members from the universities. 

I he membership includes chemists and chemist - 
leathers trained in Britain, Germany, France, 
America, Japan and China. 


Two outstanding principles have been followed in 
the terminology work. It was first resolved, as far 
as possible, to translate into the Chinese term in 
each case the fundamental meaning of the Western 
chemical term, and not simply to transliterate the 
sound. Second, it was decided to avoid the invention 
of new' Chinese ideographs. This rule has been 
transgressed in a few eases for the names of the 
elements and for a few special radicals. It can be 
said that the general and inorganic terminology 
is complete. The organic terminology which was 
the more difficult piece of work, is practically 
in its final form, hut it needs still the test of 
more vigorous use in the class room before it can be 
said to be absolutely satisfactory. The organic 
terminology follows the synthetic character ot the 
Geneva system, and uses recognised Chinese characters 
for the different classes of compounds. 

The stabilising of the terminology is reflected 
immediately in the increasing tendency to use the 
Chinese language as a medium of scientific instruction, 
and for text-book work. There is no doubt whatever 
that the use of the Chinese language for all these 
things is the ultimate goal ot China. Many of the 
colleges and universities now give their chemistry 
courses bilingually, using both English and Chinese 
in the class-room, and in some places the college 
courses of the first year or two are given solely in 
Chinese. Given the text-book material and teachers 
of equal experience and training, there seems to be 
no essential difference as to the results obtained, 
whether the medium of instruction is one language or 
the other. At the present moment the greatest need 
for the development of chemical science in China is 
the preparation of practical text-books, written by 
Chinese, from the Chinese standpoint, and with 
Chinese colouring. 

Shantung Christian University, Tsinan, China 


PULVERISED FUEL 
The Importance for Crude Gas Firing 
(From a Correspondent) 

A great- deal is being heard just now about pulver- 
ised-fuel firing, with its many obvious advantages. 
Of particular importance, however, is the fact — 
perhaps not, yet generally realised- that its extreme 
flexibility of operation lias provided a method of 
burning at high efficiency crude and often low 
quality commercial gases. Gas firing, with gas of a 
uniform quality and piessure, is. of course, extremely 
efficient, equal, or perhaps even superior, to pul- 
verised fuel, but is very rarely used for the obvious 
reason that it is too expensive. 

With ordinary combustible gases given off as a 
by-product, the best example of which is blast- 
furnace gas, the matter is very different because such 
gas is not only low r grade, dirty and dusty, but is 
violently erratic in supply. A somewhat similar 
problem, although a much easier one, is the burning 
of good quality coke-oven gas and the surplus very 
rich gas from low-temperature carbonisation. The 
flexibility possessed by pulverised-fuel firing, which 
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can be started up or shut down almost immediately, 
and the amount of the fuel burnt altered within 
very wide limits by merely turning valves, means 
that the fluctuations in a gas supply can be followed 
and allowed for without diflieulty and all the gas 
utilised whilst maintaining a steady steam output. 

The most remarkable example of this, of course, 
is the famous Ford plant at River Rouge, Dearborn, 
Detroit, which normally burns 70 per cent, blast - 
furnace gas and 30 per cent, pulverised coal on some 
of the largest water-tube boilers in the world, with a 
normal evaporation of 220,000 lb. of water (from 
and at 212° F ) each per hour and 350,000 lb. emerg- 
ency overload. Owing to this great flexibility of 
pulverised fuel firing a volume of dirty blast-furnace 
gas of 00-100 B.Th.lh per eh. ft. amounting to about 
70 million cb. ft. per 24 hours, and of course greatly 
fluctuating in amount, is being burnt at the highest 
efficiency. At the same time also coke-oven gas, 
tar, oil, or pulverised coke are used when necessary, 
and it is intended eventually to use pulverised low- 
temperatupe fuel. 

The possibility of burning mixed fuels in this way, 
and of supplying pulverised coal to a furnace at 
enormous ratings is due to the solution of the practical 
difficulties of pulveriscd-fuel firing, especially as 
regards the furnace and the intense bout developed 
because of the efficiency of the firing with only 20 
percent, excess air. The difficulty is solved by tho 
“ Lnpuleo ” water screen (a series of 4 in. steel 
tubes in the bottom of the* furnace to prevent “ slag- 
ging”), and a large combustion chamber w ith hollow 
air-cooled brickwork walls, the heated air being 
used to supply DO per cent, of the air required for 
combustion . 

THE CORROSION CAUSED BY PRODUCTS 
OF COMBUSTION OF COAL GAS 

By U. R. EVANS, M.A. 

It is now generally agreed that one of the most 
important; causes of the marked corrosion observed 
in urban districts is tho sulphur dioxide produced 
by the combustion of coal. It is pertinent to ask 
whether the practice of employing coal-gas in the 
place of the direct combustion of solid fuel tends to 
increase or to reduce damage of this character. 
Since coal-gas invariably contains less sulphur than 
the coal from which it is made, it is possible to argue 
that as regards outdoor corrosion -the use of gas 
mitigates the trouble. But the question of indoor 
corrosion is somewhat different. Whereas no one 
dreams of burning coal in a mom not provided with 
a chimncv , tin* burning of gas- for illumination, for 
cooking, for boiling water and for the heating of 
rooms — is often allowed to take phve without 
any provision being made for the* removal of the 
products of combustion 

A short t ime ago, t he w ritcr had occasion to examine 
a case where very conspicuous corrosion had been 
set up in a private ; the trouMe occurred 

J It would porhapM bo unfair to flu* rornpstipv supplying 
tho gas to naino tho looahtv whoru I In* Iroublo oocunod, 
since the sulphur content of tho gas wo.s probably not higlmr 
than that supplied in many other plaoo* ; the town was not 
Cambridge. 
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in a large, well- ventilated room heated by two 
hot -water radiators below which coal-gas was burnt 
directly. There had been special structural objec- 
tions to the' provision of flues, and, at the time of 
the installation of these radiators, which were the 
property of the (las Company, a representative 
of that Company had advised that the absence of 
a Hue would entail no nuisance of any kind. The 
radiators had been installed eighteen months at the 
time of the examination, but had only been used 
during the winter periods, and then only for a few 
hours in the day. It was found that the radiators 
themselves had suffered most severely. The whole 
of the lower surface of the iron was completely 
covered with a pale yellowish -brown incrustation, 
J inch thick or more, which analysis showed to be 
mainly ferric sulphate (both normal and basic) ; 
the sides of the radiators were covered with numerous 
great scab-like growths of the same salt, giving to 
the stove an appearance of having been splashed 
with mud. These scabs were close together at the 
lower part, but became less frequent as the top was 
approached- no doubt owing to the dilution of the 
moist sulphur dioxide by the air. On one stove a 
certain amount of ferric oxide was also present. 
The black ” protective *’ composition had proved 
quite unequal to prevent attack by the products of 
combustion. The general appearance of the corroded 
surface was distinctly reminiscent of that of the 
specimens of iron and steel exposed to moist sulphur 
dioxide in the writer s laboratory experiments 2 ; 
the main points of difference were the absence of 
ferrous iron, and the dryness of the incrustation, 
due, of course, to the higher temperature prevailing 
on the surface of the stoves. 

Unfortunately the damage was not confined to 
the stoves. Bronze ornaments were found to he 
covered with a moist green incrustation, which 
proved to he basic copper sulphate, with ft small 
amount of carbonate. Brass electric fittings had 
also suffered. Experience had proved that it w r as 
quite impossible to keep silver in the room, since it 
darkened almost immediately. A marble clock, 
which had stood in the room, was pitted by the acid 
fumes, and presented in patches a “ frosted ” appeal - 
ance. Washing with water did not remove this 
frostiness ; the patches partially disappeared when 
the marble was wetted (owing to the fact that the 
refractive indices of marble and water are less far 
apart than those of marble and air), hut returned 
when Ihe water evaporated. It was found possible 
to conceal the disfigurement to a large extent hv 
coating the marble with a thin layer of vaseline, 
which, of course, did not evaporate. 

There was not the smallest doubt that the damage 
was due to coal-gas ; indeed, in no other way could 
the production of so much sulphate he accounted 
for ; in other rooms of the same house, which wen* 
heated by coal-fires or by gas-fires provided with 
flues, no special corrosion w , as observed. 

The Gas Industry of this country has for manv 
years pursued a sensible policy in considering th' 
interests of the consumers, and in extending help 
to them — in the form of gratuitous advice, cheap 

2 U. R. Evans, Trans. Faraday Soc., 19 (1923), 204. * 


CHEMISTRY AND INDUSTRY 



May It, 1024 . , / CHEMISTRY AND INDUSTRY 507 


hiring of stoves and in other ways. The growing 
use of gas is largely the result of this enlightened 
method of business. It appears, however, that the 
question of the possibility of damage caused by the 
products of combustion has, to some extent, been 
overlooked ; it is generally assumed that so long 
as the combustion is Complete (that is, so long as 
there is no carbon monoxide unburnt) the fumes 
orodueed will cause no rust. Since, however, the 
orrosive nature of the fumes of highly sulphurous 
as must inevitably militate against the popularity 
>f coal-gas as a fuel, gas companies might well find 
t in their own interest to consider whether the sulphur 
out cut of their products could not be cut down. 
Where this is impossible, it would surely be better 
policy, “in the long run,” not to recommend the 
nstailation of flueless stoves in rooms where metallic 
.rticies are exposed. The question of protective 
paints for the stoves themselves is evidently a matter 
m which attention might advantageously be paid ; 
i he casual observation that gas is capable of raising 
huge boil-like excrescences on the metal may raise 
mi the mind of the average man who is not a chemist 
the question as to whether the burning of such gas 
healthy. 

The sulphur content of gas varies considerably 
m different localities. According to Sutton 3 , most 
(ompanies in 1915 produced gas with about 110-40 
grains of sulphur per 100 cubic foot. The South 
Metropolitan Company, since they commenced to 
decompose the carbon disulphide by the action of 
Invited nickel 4 , have produced a gas with only about 
s grains per 100 cubic foot of sulphur — -mainly 
piesont as thiophene. This is a notable step in the 
naht. direction, and it is probable that if all coal- 
gas were of this standard, it would be true to sav 
that the substitution of coal-gas for coal as a domestic 
fuel would tend to reduce — rather than to increase 
the total damage suffered by metal- work (indoors 
and outdoors) through acid corrosion. 

THE POSITION OF THE NITROGEN 
INDUSTRY IN FRANCE 

By MAURICE DESCHIENS 

Speaking at the third Congress of Industrial Chepi- 
>d i \ held last October by the Soci^te de Cliimie 
liiduslrielle, in Paris, Prof. C. Matignon said he had 
«‘ali ulated that for an average pre-war year, the 
quantity of nitrogen removed from the French soil 
l>\ eiops amounted tq a total of 1,360,000 metric 
h>iiv but neglecting the nilrogen removed by forage 
""1^ and the annual cuttings of timber, this total 
II to 900,000 t. Agricultural experts consider 
dial at present in France, with proper utilisation 
"1 '.inoiis manures and waste products it is necessary 
replace in the soil one-third of the nitrogen removed 
l>\ 1 hr crop, ?>., over 300,000 t. With a wheat 
,T, T of 103,753,000 quintals grown on 6,578,000 
1 |( ' i tics, 50 kg. of nitrogen is removed per hectare, 
!ln, l '7 kg. of nitrogen should be replaced per hectare 
,M( i\ Near, making a total of 110,000 t. of nitrogen 

' 1 • >7 Sutton, J. So e; Chem. Inch, 34, (1915). 14. 

1 V. Evans, J . Soo. Chem. !nd., 34 , (1915), 9. 


for wheat alone. Apart from wheat, however, all 
the arable land in France represents a total of 
23,618,000 hectares, which, at the rate of 17 kg. 
per hectare, requires 400,000 t. of nitrogen. 

Various workers have shown that French agri- 
culture requires an average of 75 kg. of nitrogen per 
hectare for a normal crop, and 20 kg. for natural 
grassland, making a total requirement of 1,540.000 t. 
of nitrogen. Including, however, farmyard manure, 
organic waste and manufactured and imported 
fertilisers, actually 900,000 t. is supplied, leaving a 
maximum of 640,000 t». of nitrogen, which modern 
agriculture could employ were it available. As a 
contrast to these requirements, French agriculture 
utilised in 1922 only 70,000 t. of nitrogen, of which 
82 per cent, was imported. In 1923, out of 66,000 t. 
utilised, 12,000 t. of nitrogen was supplied by ammon- 
ium sulphate from gas works, and 75,000 1 . of sulphate 
of ammonia (15,000 t. of nitrogen), and 260,000 t. 
of nitrate of soda (39,000 1. of nitrogen) wen; imported. 
To these requirements industrial needs have to be 
added. 

This unfortunate situation has led to a strong 
demand from the farming community for a national 
policy so that nitrogen can be, supplied more cheaply 
per unit, so that political and economic conditions 
have strongly influenced the technical point of view. 
For this reason, at the close of the w ar (November 11, 
1919), a Convention w as agreed between the Minister 
of Industrial Reconstruction acting for the French 
Government and the Badische Anilin und Soda 
Fabrik. to guarantee the use of the Haber process 
in France. This Convention, after debate in the 
French Parliament, has been approved by the law 
of April 11, 1924. (This Convention was discussed 
in Chemistry tb Industry in the issue of March 9, 
1923, pp. 228-229.) 

Private industry, however, after attempting to 
utilise the Tlaber process, has turned to other pro- 
cesses such as those of Claude, Casale and the cyana- 
mide process. Of late the production of cyanamkio 
has greatly increased, and as the result of an agree- 
ment with the Lannemezan factory, France will be 
in a position to produce 115,000 t. of cyanamide 
(25,000 t. of nitrogen). The Claude process is 
employed or about to be employed by a certain 
number of coal mines (Bethune, St. Etienne, Decaze- 
ville, Aniche), which will be producing by the end 
of 1924, 160 t. of ammonium sulphate daily, equival- 
ent to 11,000 t. of nitrogen yearly, and are capable 
of producing double this amount by utilising hydrogen 
from coke oven gases, gases which are also important 
sources of liquid fuels and thus alTect the solution 
of the national problem of liquid fuels. Utilising the 
same source of hydrogen, the coke-ovens of Don relies 
and of Lens, will, by means of the Casale process, 
produce 150 1. of ammonium sulphate daily, or a total 
of 11,000 t. of nitrogen per annum, which can be 
doubled. 

Private industry could thus produce, by means of 
the Claude and Casale processes, 44,000 t. of nitrogen 
at the end of 1924, and if the cyanamide is included 
a total of 69,000 t. of nitrogen might be attained. 
Neglecting the new processes, however, the actual 
production- is of the order of 19,000 t. of nitrogen. 
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By means of the Haber process of which the instal- 
lation at the Toulouse factory has been approved by 
Parliament, it is intended to produce 3(1000 t. of 
nitrogen per annum at sonic future (late. The law 
which made this possible has an important e/Teet 
on the French nitrogen policy, for in addition to 
approval of the agreement w itli the B.A.iS.F., it 
creates an industrial national o I lire of nitrogen with 
the sole object of manufacturing and selling nitro- 
gen eou.s fertilisers and products and compounds 
related to snob manufacture. Jt, could begin manu- 
facture at any place considered suitable by its admin- 
istrative council, and utilise all methods for producing 
nitrogeneous products of which the patents had been 
acquired, subject to approval of the ministers of 
public works ami of finance Such manufacture 
would not have any other character of monopoly 
than lliat conveyed by the patents acquired 

The National Industrial Nitrogen Office at Paris 
is under the authority of the Ministry of Public 
Works and administered by a committee of IS* 
appointed by that ministry, two representing the 
ministry of linanee ; 2 that of public works; 3 

that of agriculture f 2 that of war; 3 representing 
agricultural associations : 2 chambers of commerce ; 
l [lower stations; 1 coal producers ; 2 specialists 

in the nitrogen industry ; and supplementary mem- 
bers can also be appointed. The Committee is 
appointed for three* years and can be re-elected. 
Bonds re payable in fifty years can within certain 
limits be issued by the Ofiico to cover the cost of 
establishing and developing tin* enterprise, interest 
and extinction of the bonds being guaranteed by the 
State, and any profits are to be paid into the Treasury. 
It will thus be seen that by the side of the rapidly 
growing privately-owned nitrogen industry, a State 
nitrogen industry is established under a form com- 
pletely different from that intended in the first Bill 
placed before the Chamber of Deputies (a company 
with a capital of 50 ,000, 0(H) fr., of which 30,000,000 
was to he provided by the State and 20,000,000 hy 
private groups). Only - the future yvill shoyv hoyv these 
parallel industries will succeed. It appears probable 
that there will be an economic struggle, and it seems 
likely that this close competition y\ill enable fanners 
to obtain the nitrogen that they at present lack, 
in great quantity and at cheaper rates. 


THE “SAND-LIME” BRICK PROCESS 

An Interesting Scienitfic Development 

Scientific methods are spreading surely, if slowly 
in almost e\ery industry, and good examples of this> 
particularly interesting to the technical chemist, are 
the sand-lime brick, and the similar products made 
from ashes, clinker and blast furnace slag. The 
sand- lime process consists essentially in mixing sand 
with o-l 0 per cent, of slaked ljjn£, according to the 
quality of the lime, forming this into a semi-dry 
mass yvith water, passing it into a brick moulding 
machine operating at two tons per square inch 
pressure, and then exposing for 10 hours in closed 
cylinders to steam at a pressure about 120 ibs. ]>er 
square inch, that is, a temperature of approximately 


350° F. The main factors in the process are that th 
lime shall contain no trace of unslaked lime, CaC 
and that the mixing is of a most thorough character 
In these circumstances the lime combines w r ith i 
portion of the sand to form hydrated calciun 
silicates, which bind the yvholo mass into an intense 
hard, close-grained, homogeneous product, the bricks 
somewhat resembling natural stone in appcaranci 
and mechanical properties. 

The yvholo process can he carried out complete 
from the raw' materials to the finished bricks, ir 
24-30 hours, a striking difference from the many 
months of ageing und maturing necessary in pre 
paring ordinary burnt clay bricks, whilst the method 
is cheaper and has the great practical advantage that 
sand occurs almost everywhere. From a chemical 
point of view it is very curious that the lime must 
not contain the slightest trace of unslaked lime, as 
otherwise the bricks either expand or become dis- 
torted, or they are someyvhat weak and friable, 
whereas yvith no free lime the “sand-lime” brick 
is unquestionably superior to the ordinary brick. 

The important influence of thorough slaking oi 
the lime appears to have first been realised by 
Mr. E. R. Sutcliffe, one of the pioneers of this process, 
of Messrs. Sutcliffe Speakman and Co., Ltd., of 
Leigh, Lancs, yvlio are specialists on the sand lime 
and similar type of bricks. 

For some unaccountable reason there has always 
been a prejudice in Great Britain against the use 
of these bricks. As regards the practical success nl 
the sand-lime brick it may be stated in the first 
place the present output of such bricks in the yvorld 
to-day, in the United States and Canada, and on 
the Continent, particularly Germany, France and 
Belgium, is about 2500 million per annum. Anyone 
can go to the Continent and see hundreds of public 
buildings and thousands of houses that have been 
built with them during the past 25 years. 

From the point of vieyv of chemical, mechanical 
and physical tests jn the laboratory their valuable 
properties are even more convincingly proved 
Thus they have greater resistance to crushing strain 
than ordinary bricks, and as an example the avcinge 
crushing strain in a given series of investigation" 
yvas 51321b. per square inch, that is, 330 tons per 
square foot, whilst the first slight cracking did not 
appear until the pressure reached 4877 lb. jh'I 
square inch, that is, 3 1 3 0 tons per square foot. 
Also they are less absorbent to water than ordinary 
bricks ; they possess equal porosity as regards an 
Again there is the great practical advantage' that 
every brick is a “ facing ’’ brick, that is to siv, 
they are all what may be termed mathematically 
straight and of equal size, without any sign of 
twisting, bulging or distortion, so that less meitar 
is required to lay them, and it is much cash >■ to 
obtain the most efficient results with plaster be< aiisc 
of the smooth surface. Further, they are espe< ‘nils 
pleasing and artistic in appearance — the colour 
depending on the sand used — and a building eou- 
strueted of them has a particularly distinctive ’ook, 
which is aided by the uniformity of size, already 
mentioned, and the small amount of mortar. J 
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CHEMICAL PRESERVATIVES IN 
FOODSTUFFS 

By ALBERT E. PARKES, F.I.C. 

Thi 1 question of the use of chemical preservatives 
m foodstuffs is now under consideration, but before 
•pinions are expressed concerning their harmlessness 
>r otherwise, more definite knowledge is required 
is to how, and to what extent, they act on living 
natter and vital functions. The quantities of some 
liemieal substances necessary to preserve different 
inodstuffs has often been stated, hut the amount of 
iifonnation at present available regarding their 
, fleets on the human system is very small and is of 
o contradictory a character that it is of little value, 
fn the absence of authoritative standards, with 
tew exceptions, Public Health Officials when taking 
.id ion against manufacturers for the excessive 
•isc of preservatives have been placed in the unfor- 
; unate position of having to prove liability of injury 
id health. This in most eases, owing to lack of 
m lent ilic information, has been difficult, resulting 
frequently in the failure of the proceedings. 

Local Authorities have, therefore, been placed in 
the position of having to consider seriously whether 
they were justified in instituting proceedings which 
could only be supported by evidence of doubtful 
\.due. Manufacturers of foodstuffs have in oon- 
>equence been in some measure unrestricted in their 
choice of presen atives and the extent to which 
i taw could use them. 

All naturally occurring non-living organic matter, 
including foodstuffs, is, in a varying degree, and 
under certain conditions, liable to decay or decom- 
position, the change being imariably caused by the 
ucIiom of living micro-organisms. The process of 
preservation consists in employing means to prevent 
ilu* change, either by destroying the active organisms 
(oncemed and adopting methods of subsequent 
protection, or else such means as will arrest their 
•iction. which means may be either physical or 

< liemieal. 

’I he principal life functions of all organisms are 
Munition, growth and reproduction, and this applies 
to the individual cells of living tissue, animal or 
Nestable, and to unicellular micro-organisms. For 
these functions to be operative in the cell, suitable 
("millions of temperature and moisture are essential, 
-oid the food for nutrition must be in a soluble con- 
'hlum, capable of being diffused through the eell- 
v.dl When micro-organisms are active the proto- 
plasm <>f the cells secretes specific enzymes or digestive 
louvs which break down by hydrolysis complex 
uulitl usible organic matter into simpler forms suitable 
I'" their needs, and following nutrition, growth and 
n ‘production inevitably occur. Some tissue* cells 
d"< ialisc in enzyme secretion w hilst others are con- 
ntl >cd with growth and reproduction only, and in 
way they differ somewhat from unicellular 
1,111 • e-organisms where there is no differentiation 
functions. No change will occur if wo keep 
etvmic matter under conditions of temperature 
I'fi 'Uitable for the vital functions of micro-organisms. 


A similar state of stability may be obtained by decreas- 
ing the amount of moisture below' that necessary, or 
by the addition of some substance toxic to the organ- 
ism, in suitable concentration. 

At sufficiently high temperatures all organisms 
and their enzymes are destroyed, and this ideal 
condition should he aimed at in cooked foods. If 
the food after cooking has to be kept for any length 
of time the access of fresh organisms must be pre- 
vented. This process has a certain limited appli- 
cation in the canning and bottling industries. Low 
temperatures do not destroy all organisms, but their 
activities are almost completely arrested, and 
enzyme action is at a minimum. This method, 
known as refrigeration, is largely employed for the 
wholesale preservation of raw' foodstuffs. Chemical 
preservatives may be divided into two classes. 
Those substances which have, or may ha\e, them- 
selves, directly or indirectly, some definite food 
value or stimulative action, such as alcohol, sugar, 
glycerin, acetic acid, common salt, and essential 
oils, to the use of which in moderation no objection 
can he raised, and those substances which, whilst 
definitely toxic, will, when the concentration is 
sufficiently low' arrest the development of micro- 
organisms without actually destroying them. 

Many chemical substances have been tried at 
various times for this purpose. Amongst the com- 
monest now used are:— boric acid and borax, formal- 
dehyde, sulphur dioxide and its compounds, salicylic 
and benzoic acids and their salts. Some substances 
possess these properties, but are definitely prohibited 
for use in foodstuffs owing to their known affinity 
for, or action on. protein matter. By combining 
with the proteins of the tissue cells they would tend 
to become cumulative and produce toxic symptoms. 
Such are the compounds of lead, copper, mercury, 
arsenic, etc., and amongst these may also be classed 
substances like phenol, caustic alkalis and mineral 
acids . Whether any of the commonly used substances 
can he consumed without injury to health is still 
an open question. Undoubtedly the ideal chemical 
preservative has yet to be discovered. 

There are two aspects of the main question to be 
considered. There is the action of the preservative, 
if any, on the constituents of the food itself, especially 
the proteins, and the action of the preservative after 
ingestion on the system, especially the effects on the 
enzymes of the digestive juices of the mouth, stomach, 
and intestines, which are of a protein nature. There 
is some evidence of the former. Formaldehyde, for in- 
stance, w hen added to milk combines w ith the casein 
rendering it less easily digested, and alum which at 
one time was occasionally added to Hour had a 
similar action on the gluten. The action of like 
substances on flic digestive organs can be easily 
imagined. From the point of view' of health the ques- 
tion is not so much the degree to which preservatives 
will arrest the development of micro-organisms as 
the effect they w ill have on enzyme action, this being 
the basis of all digestive processes, and the extent 
to which they arc absorbed and eliminated by the 
system. If the growth of the organism is arrested 
it can be safely assumed that the nutritive function 
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is also impaired, arid the cell Mill cease to secrete 
enzymes. That this is so is shown by the fact that 
saccharine solutions after treatment with snlUcient 
preservative, undergo practically no change, e\en 
although there may be dormant yeast cells present, 
the small amount of enzyme in each cell being too 
small to have any appreciable effect. 

Tij . the"' various tissues which help to make up 
tl#y complicated mechanism of the digestive system 
are glands composed of the cells whose functions 
are to secrele the digestive enzymes and the question 
also arises as to how far these functions are liable 
to be arrested by the action of chemical substances 
taken in the form of preservatives. Very little is 
known about the real action of chemical preser- 
vatives and germicides on the cell and its contents, 
but it may he definitely assumed that substances 
having an affinity for protein matter will retard or 
arrest the action of the enzymes of the digestive 
juices and the use of these should he absolutely 
prohibited. The ejTcet on cell growth and repro- 
duction is also important and should he taken into 
consideration. If the death of the cell is caused 
definite injury to tissue will undoubtedly result. 
An exhaustive series of experiments by investigators 
of recognised authority should be undertaken to 
study the (‘fleet of any chemical substance possible 
to be used for food preservation, on enzyme action 
generally and on cell growth. It would probably be 
found that some substances now regarded as harmless, 
owing to their action ought to he prohibited, and it 
may he discovered that others, whilst arresting cell 
growth, have little or no effect on enzyme action and 
consequently could be permitted. 

Tn this direction attention might he paid to some 
of the coal-tar dyes, (J.S.C.I., 1922, 134t), and to 
the newer synthetic antiseptic drugs, assuming a safe 
preservative for foodstuffs is necessary and desirable 
Wiley's classic experiments carried out on " living 
squads ” though interesting, are inconclusive, con- 
scious sensibility of the subject being an important 
factor. Until such a series of experiments as those 
suggested has been conducted successfully, opinions 
on the use of chemical preservatives in foodstuffs 
ought to be expressed with caution. 

74, Foyle Road, Westcombe Park, S . H . 3 
May 3, 1924 


BINDING THE “ JOURNAL ” 

As a number of inquiries relating to arrangements 
for binding the Journal have been received, it is 
desirable to call attention to the offer hy jj^essrs. 
W. Speaight and Sons, Ltd., the printers of this 
Journal , to undertake the binding at the following 
prices per volume Complete Journal , full cloth 
13s. (id., half-leather los. (id. ; Chemistry and 
Industry Review only, full cloth 10s. (id., half leather 
13s. Oil. Those wishing to take advantage of this 
offer should send their Journal's direct to Messrs. 
Speaight, at 98-99, Fetter Lane, London, E.C. 4. 
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FORTHCOMING EVENTS 

May 15. Chemical Society. Ordinary Scientific Meet- 
ing at Burlington House, Piccadilly, W. 1, at 
8 p.m. “The Brumo-derivatives of 1-Methyl- 
glyoxalinc and the Constitution of 1 Chloroxal- 
methylm,’ ” by 1. E. Balaban and F. L. Pyman. 
“ Synthesis of Amygdalin,” by R. Campbell and 
W. N. Haworth, and “ Reactivity and Radia- 
tion. The Photochemical Union of Hydrogen 
and Sulphur,” by R. G. W. Norrish and E. K. 
Rideal. 

May 16. Institution ok Mechanical Engineers, Storey’s 
Gate, S.W. L, at 6 p.m. Third Report of the 
Steam-Nozzles Research Committee. 

May 21. British Umpire Exhibition. Conferences on 
“ Heredity as the Basis of National and In- 
dustrial Efficiency. 

May 21. Royal Society of Ahts, John Street, Adelphi, 
W.C. 2, at 8 p.m. (Trueman Wood Lecture) 
“ The Outlook in Chemistry,” by Sir W. J. 
Pope, K.B.E., D.Sc., F.R.S. 

May 21. University of London, in the Physics Theatre, 
Imperial College, Royal College of Science, 
S.W. 7, at 5.15 p.m. “The Optical Effects ot 
Motion,” hv Dr. P. Zeeman. 

May 22. University of London, University Coll eg*’ 
Gower Street, W.C. 1, at 5.30 p.m. “On the 
Nature of Science,” Lecture 1, hy Prof. A. N. 
Whitehead, M.A., and Lecture 2, on May 20. 
hy Prof. T. P. Nunn, M.A., D.Sc. 

May 27. Society ok Glass Technology. Joint Confer- 
ence with the British Society of Master Gla^ 
Painters. Annual dinner in the Hotel Cecil. 

May 27. Royal Society of Arts, at 4.30 p.m. “ The 
Geologv and Mineral Resources of Cyprus,” by 
O. G. Cullis, D.Sc. 

May 28. Royal Microscopical Society, 20, Hanover 
Square, W. 1, at 7.30 p.m. “ Use of the Mu m 
scope in the Examination of Paper,” hy K 
Sheldon Leicester. “ The Microscopy <>! 
Soaps,” hy I\. MacLennan. “Technical Micm- 
scopy,” hy J. E. Barnard. 

.June* 3. Royal Photographic Society ok Great Britain, 
35, Russell Square, W.C. 1, at 7 p.m. “ Tin- 
Analysis of Motion hy Kincmatography.” 

June 3 Empire Mining and Metallurgical Congress, 
to (j. to he held at the British Empire Exhibitim 
Among oilier items, papers will ho rend on the 
following subjects: — Mining, Petrolemi. 
Metallurgy of Iron and Steel, as well as Non- 
Fci rolls Metallurgy. 

June i. Institute ok Metals, Annual General Meet oil 1 .. 

at the Institution of Mechanical Engineer . 
Storey's (rate, S.W. 1. “ Atoms and Isotope 

hy Dr. F. W. Aston, F.R.S. 

June 13. University of London, University Colt '', 
Gower Street, W.C. 1, at 5.30 p.m. First -f 
Three Lectures on Physics by Prof. R. ^ 
Millikan. Lectures 2 and 3 to be delivered 
June 17 and 19, respectively. 

June 10. Royal Society ok Arts, John Street, Adel] ' L 
W.C. 2, at 4.30 p.m. “ The Mineral Wealth of 
the pre-Cambrian in Canada,” by O. V. Cork -S 
M.Sc., LL.D. 
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SOCIETY OF CHEMICAL INDUSTRY 

ANNUAL GENERAL MEETING, 1924 

PATRON t H.M. THE KING 

Tn accordance with the provisions of by-law 68 
notice is hereby given that the Annual General 
Meeting of the Society of Chemical Industry will 
I Mi held in the Arts Theatre, The University, Liver- 
pool, on Wednesday, July 0, 1924, at 10,30 a. m. 

A preliminary programme appears on this page. 

In accordance with the provisions of by-law 23 
intimation is hereby given that the following mem- 
bers of Council retire from their respective offices 
j the forthcoming Annual General Meeting : Dr. 
k F. Armstrong, F.R.S., President ; Mr. Julian L. 
Taker, Mr. C. S. Garland, Sir Max Muspratt, Bart-., 
,.nd Sir Wm. J. Pope, K.B.E., Vice-Presidents ; Mr. 
John Allan, Prof. J. W. Hinchley, Dr. J. H. Paterson, 
mid Mr. W. J. U. Woolcock, C.B.E., Ordinary 
\h mbers. 

Mr. W. J. U. Woolcock, O.B.E., has been nominated 
lor election to the office of President under by-law 19 ; 
Dr. E. F. Armstrong, F.R.S., Prof. J. W. Hinchley, 
I*i of. J. C. Philip, F.R.8., and Sir Richard Tlirelfall, 
k B E., F.R.S., have been nominated Vice-Presidents 
under by-law 20. 

Mr. E. V. Evans has been re-elected Hon. Treasurer, 
.uid Sir Wm. J. Pope, K.B.E., has been re-elected 
Mon. Foreign Secretary. 

Mr. W. A. S. ('alder, Mr. W. H. Coleman, Mr. 
Wm Cullen, LL.D., Mr. F. W. Gamble, Mr. James 
\\ u Gregor and Mr. J. Arthur Rea veil, have been 
nominal cd under By-law 24 to fill four vacancies 
.nuong (he Ordinary Members of Council. 

A Ballot List will be posted to every moml cr 
until ltd to vote. 

J. P. Long staff, 

General Secretary 

The following is a Preliminary Programme of the 
meetings to be held in Liverpool on July 9-12 in- 

eltiMi o. 

Wednesday, July 9. -Morning : Council Meet- 
ing Annual General Meeting in the Arts Theatre, 
tin- Cniversity. The President, E. Frankland Arm- 
^omg, Esq., D.Se., F.R.S , will give; a teelmieal 
add i ess entitled : “A Neglected Chapter in Organic 
Chemistry: The Fats.” Afternoon Business 

kosum in the Univorsity. Visit to White Star 
Lnier “Cedric,” and tea on board by invitation of 
tliu White Star* Lino. Evening: Reception and 
Muui u at the Town Hall by invitation of the Right 
H"u The Lord Mayor of Liverpool (Arnold Rushton, 
l ‘’ ;i i 

Tin usday, July 10. — Morning: Messel Memorial 
h 'lure by the Right Hon. Viscount Leverhulme, 
in the Arts Theatre, the University, and presentation 
to H>e Lecturer of the Society’s Messel Medal for 
llCt Visit to tlie works of Messrs. Joseph Crosfield 
‘V Sons. Ltd., Warrington. Luncheon by invitation 
°* I l>e Directors. Afternoon: Inspection of the 
Vi'Ls Evening: Annual Dinner of the Society 
i,j die Midland Adelphi Hotel. 

t'u i i) ay, July 11. Morning: Business Session 
in f he. University. Luncheon at the Midland 


Adelphi Hotel, by invitation of the Chairman and 
Directors of the United Alkali Co., Ltd. Visit to a 
Works of the United Alkali Co., Ltd. Evening : 
Dinner at Lady Lever Art Gallery by invitation of 
the Chairman and Directors of Messrs. Lever 
Brothers, Ltd. 

Saturday, July 12. — Visit to Lake Vymwy. 
Inspection of Liverpool Corporation Water Works. 

A detailed programme will be sent later to every 
member of the Society. 

Members are asked meantime to note that the 
railway companies in Great Britain (except the 
Metropolitan and London Electric Railway Com- 
panies) havo agreed to issue tickets at tho ordinary 
single fare and one-third for the double journey to 
passengers travelling to attend the meeting. The 
tickets vail bo available from July 8 to 14. 

MEETING OF COUNCIL 

Tho monthly meeting of Council was held on 
May 9, 1924, the President, Dr. E. F. Armstrong, 
F.K.S., in the chair. 

It was reported that tho following had been 
nominated as Ordinary Members of Council :~ 
Mr. W. A. S. Calder, Mr. W. H, Coleman, l)r. William 
Cullen, Mr. F. W. Gamble, Mr. James MacGregor and 
Mr. J. Arthur Reavell. There being six nominations 
for four vacancies, a ballot will lw* necessary. 

Tho President stated that the Managers of the 
Royal Institution consider it desirable to celebrate 
on June 16, 1925, in association with the chief 
representatives of British chemistry- the Chemical 
Society, Society of Chemical Industry, and the 
Association of British Chemical Manufacturers — the 
centenary of the discovery of benzene by Faraday in 
the Institution. At the request of the Council, 
Dr. E. Frankland Armstrong, F.R.S., agreed to act 
as the Society's representative on that occasion. 

The President reported that he had communi- 
cated with the President of the Chemical Society 
regarding “Chemistry House,” and that the* Federal 
Council had appointed a Committee to consider the 
scheme which he had put forvard. 1 his Committee 
has reported to the Federal Council, and the latter 
body will meet to discuss the report on May 14. 

Reports of various Committees were submitted, 
and 15 members were elected : Home, 7 ; Over- 
seas, 8. 

The next meeting will he held on Friday, June 13, 
1924, at 2.30 p.m. 

OFFICIAL NOTICE 

ANNUAL REPORTS OF THE PROGRESS OF APPLIED 
CHEMISTRY 

The eighth volume of these Reports is now ready, 
and copies have been despatched to purchasers. 

The price of tin* hook is 7s. (id. to members of the 
Society, and J2s. Od. to non-members, post free in 
each case, 

A Member of the Society may purchase a set of 
Vols. 11 to VI II inclusive at the reduced price of 
£2 2s. 6d., and a Non-Member can procure a set at 
the reduced price of £3 15s., post free in each case. 
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LIST OF MEMBERS ELECTED, 

May 9th, 1924 

Ak-o<!v, florat** E. . The K null, I.utou. Ik‘‘k. C'hemit'al 
Mamifact urer. 

Breiax, Novi J. M . , 71, Webster Street, Ballarat, Vietoiia, 
Australia. Distiller. 

(ulhane, Miss Kathleen, .‘11, Brook Given, London, W. t>. 
Chemist. 

Eastaugh, Frvderivk A , I'm voi sity, Sulnvv, N.S.W., 
Australia Cnueisitv Te.iehvi . 

FalJioui.v, Nazim. Secondary School, Munsura, Egypt. 
Lecturer in Chemistry. 

Ga rncr, Walter B , < /«» F. FI. Fauhlrn^ and C’o., Ltd., 
:i<)7/:il.‘l. .Murray Street, Perth. Western Australia. 
Pharmaeeut i< al Chemist . 

Guidon, John ,\ , T'mwrsdy of Western Ontario, Uni- 
versity Library, London, Ont., Canada 
Ilanly, Frederick, Imperial College ol Tropieul vXgrieuL 
tore, Trinidad, B.W.I. Professor of Chemistry. 

Law, I lei host Eduard, Launstoii, Palo Alto. Box 245, 
California, U.S.A. Research Chemist. 

Sewell, William (L, “ Kingsinead,” Solly Oak, Birming- 
ham. Leeturer m ('hemislr\ 

Tagg, Samuel, Gas Ofliees. Pieston. (Lis Engineer. 
IVhida, Shop in, e/o Mr Masard, 2 Moreton Terraee, Old 
Bioinptun Hoad, S. Kensington, London, S.W. 5. 
Engineer. 

Van Sehaack, Robert. H. Jr , Van Kehauek Bros. 
Chemical Works, 3J5N, Avontlale Avenue, Chicago, 
III , I' S ,\ Manufacturing Chemist 
Wallis, Edwanl, 20, Guildford Road, South Lambeth, 
London, S.W'. 8. Assistant to Consulting Chemist. 
Yuill, John L., J, II awl hoi n Place, New Earswick, York. 
Bio-( Jiemist. 


SOUTH WALES SECTION 

On Tuesday, April 20, members visited the 
Landore works of Messrs. Vivian and Sons, Ltd., 
by courtesy of the directors. The party, who were 
conducted by Captain Hugh Vivian and Messrs. 
Taverner and Hill, saw the copper smelting works, 
sheet mills, power bouse, fertiliser works, foundry 
and acid works. A new Garrett articulated loco- 
motive was of much interest ; it is capable of taking 
the same sharp curves as the ordinary four-coupled 
small works loco., but consisting as it does of two 
separate driving units (one at each end of the loco- 
motive, hut each mounted as a bogie) it is actually 
capable of hauling more than double the load of a 
single engine. 

A special meeting of the Section was held, at 
which a vote of condolence with the widow of the 
late Mr. H. J. Ikiilev was passed. The party then 
visited the laboratory, where, besides the routine 
work, which occupies a staff of about- 25, a large 
amount of research is conducted under Mr. Herbert 
J. Williams, F.l.C (chief chemist) and Mr. 
Taverner (metallurgist). This concluded a very full, 
and interesting afternoon, for which members are 
much indebted to Messrs. Vivian and Sons, and in 
particular to ( .apt. Hugh Vivian, Mr. L. Taverner 
and Mr. Hill (chief engineer). 


SOCIETY OF PUBLIC ANALYSTS 

Mr. G. Uudd Thompson presided over the meeting 
held on May 7, five papers being read. 

The “ Estimation of Sugar in Urine by means of 
Folding's Solution with Methylene Blue as Internal 
Indicator,” was discussed by J. H. Lane, B.Se., and 
Lewis Eynon, B.Se. The sugar in urine can be 
accurately estimated by means of Folding's solution 
witli methylene blue as internal indicator, provided 
the urine be first rendered neutral to litmus. Defee 
ation of the urine with normal lead acetate and 
removal of t lie excess of lead with potassium oxalate 
enables a sharper end-point to be obtained. This 
treatment does not remove any reducing sugar, 
but removes a small amount of reducing non-sugar 
substances (equivalent to about (M)2 to 0-03 pei 
cent, of dextrose). The results obtained by tin 
method agree closely with those given by GerrardV 
cya no-cupric method, but are considerably lower 
than those given by Pavy's method, this difference 
being attributed to the estimation of non-sugar 
substances in the latter method. Methylene blue 
can also be used as an internal indicator with Paw's 
or with Benedict's solution. 

Mr. »). J. Considene described the construction 
of, and method of using three simple forms of hydrogen 
electrode, which can be readily made from apparatus 
used in every laboratory, including an electrode for 
general use, a ” micro ” modification of this, and a 
modification of the capillary form of electrode, 
which has been found useful for fluids of low con- 
ductivity. 

A ” Note on the Recognition of Hydrogenated 
Oils ” was presented by Tv. A. Williams, B.Se., and 
E. R. Bolton, F.l.C. During the hydrogenation of 
oils iso-oleic acid is formed. This acid does not 
occur in nature ; it is ail isomer of oleic acid, has 
ail iodine value of 90, and is characterised by tin* 
insolubility of its lead salt in organic solvents, m 
this respect resembling the saturated fatty acids 
and not the unsaturated ones. The authors suggest 
that for the detection of hydrogenated fats the iso- 
oleic acid content of the fat should be determined. 
This is done by performing the ordinary lead salt 
ether separation of the fatty acids, by which the 
iso-oleic acid is separated from all other unsaturaied 
acids, and appears in the fraction containing salin- 
ated acids : in this it is estimated from the iodine 
value. The effect of the use of various solvents lor 
the separation is recorded, methylated ether »>r 
alcohol being recommended. Figures are given 
showing the amount of iso-oleic acid to be expet ted 
in fats hydrogenated to various deg 11*08, and ex- 
amples of the application of the method are 
discussed. 

“ Notes on the Analyses of Milk Powders and 
Condensed Milks '’ were given by Dan W. Steuarl, 
B.Se. The eitrie-aeid content of full -cream milk 
powders averaged lib per cent, and of skim-milk 
powders 1 -55 per cent., equal to about 0-144 per c< nt 
of anhydrous citric acid in the original milk. I ^ 
citric acid content of pure milk products is eqiufi l (1 
about one-fifth of the ash. Analyses of milk powdeis 
and condensed milks are given. Lactose is estimated 
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!,y the reduction method of Lane and Evnon (using 
tiethylene blue as an internal indicator), after 
removing the protein and lime. 


ROYAL MICROSCOPICAL SOCIETY 

Mr. A. Chaston Chapman, F.R.S., presided over 
i he meeting on April 1H, when l)r. T. Goodcy, I). Sc., 
rad a paper on “Recent Work on Nematode Life 
siistory,” describing recent investigations into the 
,'fe -history of several nematode worms parasitic in 
slants and animals. The following came under 
..view: Tyknchm dipsaci, causing stem diseases 
in a number of economic plants; Tyknchus tritici, 

, tuning “ cockles ” in wheat ; Allan tonctna mirabik , 
trnm the body-cavity of a weevil; IJamonch us 
toiilnrhts, the stomach worm of sheep ; Ancylostoma 
iinodnuih, the human “ hookworm *’ ; Synyamu# 
l, ac hca Ik, causing “ gapes ” in chickens ; A scaris 8pp. 
,,t various animals, and Habronema irugastoma, from 
j he stomach of the horse. Prof. E. W. Earlier, M.I)., 
[; Sc., communicated a paper by Mr. T. H . Rogers, on 

Electric Methods of Staining the Rad u he of Mollus- 
( a " 

\t the meeting of the Industrial Applications 
Nr I ion, on April 2T, the Don. Sir Charles Parsons, 
K C IT, I). Sc., F.R.S., took charge of the chair. Miss 
Annie D. Betts, B.Sc., read a communication on 

The Practical Dse of the Microscope in the Bee- 
Doping Industry/’ in which she showed that the 
pimcipal use was in diagnosing diseases of bees, and 
in deciding questions such as colour inheritance and 
purity of breed. Probable changes in the Merchan- 
dise Marks Act might open up a wide field of work 
for the consulting microscopist in deciding the country 
nl origin of honey samples. A knowledge of the 
hums of pollen-grains enabled the bee-keeper to 
determine, by examining the pollen collected by the 
hues, the times of the flowering of the local nectar 
;md pollen plants, information of great practical 
\ .\liic*. 

Mr. (\ E. Hill read a communication by Mr. 
Swlncy R. Wycherley, on “Fibres, Analytical and 
Economic/’ The study of fibres was of great interest, 
not mciely to the research worker, but for practical 
purposes. From the analytical point of view' it was 
desirable to make standard sets of slides, which 
would become the key slides from which materials 
to he tested could be judged. In examining various 
pi i 'ducts the plant hairs, being difficult to destroy, 
•md often eharact eristic? in form, provided a means of 
nn irrigating the purity of a compound and the 
amount, if any, of the adulteration. The study of 
libivs from the economic point of view' was also of 
guwt. value. Cotton fibres were characterised by 
; i peculiar twist and the regularity of that twist 
blether with the thickness of the hair itself, was one 
"f • lie tests for the quality of the cotton fibre used, 
hi addition, animal fibres, such as wool, formed 
important lines of investigation. The scale marks 
nncring the outer cuticle of the wool were very 
constant in various qualities of wool, and formed an 
important character in testing for quality. 


ACADfeMIE DES SCIENCES 

On April 22, Dr. Roux communicated a paper by 
M. Ramon on “anatoxins/* a name given by the 
author to products derived from toxins or from 
vegetable or animal toxic proteins, which, on under- 
going suitable treatment, such as the addition of 
formaldehyde, lose their toxicity, but still act towards 
the antitoxin as if they were true toxins, and also 
confer active immunity. Mr G. Bertrand said that 
in studying snake poisons, he had obtained similar 
results. 

On April 28, M. Mangin described the effect of 
thorium X on various vital phenomena, and M 
Branby discussed the theory of the formation of 
ozone by electrical action. 


SOCIETE DE CHIMIE INDUSTRIELLE 

On May 2 the metallurgical and mineral industries 
group met, under the presidency of M Gall, to hear a 
paper by lVof. 0. Matignon, on “ The new' physico- 
chemical methods of qualitative analysis by means 
of X-rays. After paying tribute to the* work of 
Sir J. J. Thomson and of Dr. Aston, the speaker 
described the extraordinary delicacy and sensitiveness 
of these new methods dealing with infinitesimal 
amounts of matter. Thus, the carbon atom weighs 
only one milliardth part, of a milliardth part of one- 
hundredth of a milligram, y r et so small a mass could 
bo determined with the greatest precision. Jn a 
mixture, all the elementary constituents could be 
identified by their mass. In one e.c. of air, containing 
only 5 millionths of helium, the presence of that 
element could readily be distinguished ; in fact the 
5 millionths of one c.c. of air already contained 10 14 
molecules of helium, and thus furnished the material 
for identification. By mechanical methods it had 
been made possible to weigh particles that are more 
than t() 10 times smaller than the smallest particles 
visible in the ultra-microscope. Atoms and molecules 
are ionised positively 7 , and possess a magnetic and 
electric charge ; an hen moving at a certain speed 
they undergo deviations depending on the speed and 
mass of the particle, so that when this double devia- 
tion had been measured, both speed and mass could 
be calculated, the deviations being determined by the 
points of impact on a photographic plate. No longer 
of purely scientific interest, these methods were now' 
being utilised in metallurgy, paper-making, and 
tanning-extract making. 

Monsieur A. Bigot then read a paper on the treat- 
ment of towns’ refuse, first calling attention to the 
properties of “ basic glass/* a material which resisted 
ordinary acids, and was fairly hard, being more 
resistant to mechanical agents than most rocks. By 
treating the slags obtained on incinerating town’s 
refuse, basic glasses bad been obtained, and this led 
to a study of the methods of disposal of tow n’s 
refuse. Part of this refuse was utilised by agricul- 
ture ; another part w as incinerated under boilers to 
raise steam for electrical generation, and the slag was 
discharged, but the process ran at a loss owing to the 
cost. Another part was utilised under a power plant, 
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but the residue was utilised in making sand-lime 
bricks, the gross profit being 3 fr. per ton of refuse 
treated, even if the process ran at a loss. The residue 
contained excess of sulphur and carbon, as the 
conditions of combustion were bad, and sand-lime 
bricks made from it blackened in the air, and became 
covered with efflorescences, and rusty-looking. conse- 
quently being of little use. By means of improved 
methods, the residues could be produced of a quality 
suitable for making bricks or cement ; and by fusing 
with suitable materials at high temperatures, glasses 
could hi* obtained for the manufacture of nettles, 
glasses, recipients, insulators and the like. Such a 
process provided the means for the rational and 
profitable utilisation ojf town's refuse. 

FINSBURY TECHNICAL COLLEGE 

The London County Council has addressed a 
letter to the council of the City and Guilds of 
London Institute informing them that after con- 
sideration of all tlie circumstances the Council has 
reluctantly come to the conclusion that it will be 
unable to continue the financial grant in aid of the 
college after July 31, 1920. The County Council 
feels that it is dillicult to justify the comparatively 
large expenditure which at present falls on public 
funds m connexion with the maintenance of the 
college, in view of the fact that there are a number 
of other institutions making provision for training 
in engineering and chemistry which could absorb, 
without difficulty, the number of students now 
attending the Finsbury Technical College, in these 
circumstances the Council of the Institute states, 
according to The Times, that there is no alternative 
but to make arrangements to close down the college 
in July, 192(3, or possibly before that date. 

NEW BIOCHEMICAL LABORATORIES AT 
CAMBRIDGE 

On May 9, Lord Balfour opened the new Sir 
William Dunn Biochemical Laboratories at Cam- 
bridge, thus making it possible to concent rale all 
the activities of the School of Biochemistry in one 
building The late Sir W. Dunn left the residue of 
his estate* for the “ alleviation of human suffering,” 
and his trustees decided to allocate 1210,000 for 
the new laboratories, which have cost 199,000 and 
contain a large general laboratory at the top of 
three stories as well as 20 well-equipped rooms 
for research. 


The Council of the Institution of Civil Engineers 
lias made the following awards in respect of papers 
read and discussed at the ordinary meetings during 
tin* session 1923-1924- * —A. Telford Gold Medal to 
Prof. C E lnglis, M Inst C.E. ; Watt Gold Medals 
to Mr. II. N Allott, M. I nst .C.E. , and Mr. S. L. 
Pearce, M.Ne Tech., M.lnst C E. ; Telford Premiums 
to Mr. A. J. Martin, M.lnst.C E.. Dr. H. E. Hurst, 
Mr. D. A. T\ Wall, T) IT. Remfrey, B.Eng., 
Assoe.M. Inst .C.E , and William Burnside, Assoc. M. 
Inst. C.E. ; a ( Tampion Prize to Mr. T. E. Nolan, 
B.E., M.lnst. C.E. ; and a Manby Premium to Mr. 
H. T. Tudsbery, M.lnst.C. E., and Mr. A. R. Gibbs, 
Assoc .M. Inst . C . E . 
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FEDERAL COUNCIL FOR PURE AND 
APPLIED CHEMISTRY 

DYESTUFFS INDUSTRY 

The fdlmr in g liter was recently semi by Sir William 
Pope to th * Jit. Hon. S’dney Webb , President of ( 
the B(ard <f Trade. \ 

Sir, The Federal Council for Pure and Applied 
Chemistry is elected by the principal scientific and 
technical societies interested in chemical subjects — 

IS in number — and is concerned with those large 
corporate interests which are common to the electing 
bodies. The Federal Council desires to place before 
you certain views concerning the contemplated agree- 
ment between the British Dyestuffs Corporation and 
the German combine known as the Chemische 
T nt eres.se n ( !emei nseh aft . 

It will be remembered that British Dyestuffs, Ltd., 
w hich later became the British Dyestuffs Corporation, 
was created with Government support, financial and 
otherwise, with the express object of rendering this 
country independent in future of German domina- 
tion in the dyestuffs industry. It w r as recognised 
universally at the time, and nothing has since 
transpired to w eaken the conviction, that a flourishing 
and independent coal-tar colour industry is essential 
to Great Britain. 

Although no official information as to the nafiue 
of the agreement contemplated between the British 
Dyestuffs Corporation and the Interessen Genicin- 
flohuft has been announced, yet it has been stall'd, 
and w ithout contradict ion, that the Gorman organisa- 
tion is to he under an obligation to render an\ 
available and technical assistance, and that the 
British Dyestuffs Gorporation is to be granted a 
monopoly for the importation and distribution of 
German dyestuffs anil intermediates not produced 
in this country. 

The Directorate of the British Dyestuffs Cor- 
poration, though including a number of eminent 
personalities, is a lay board of which no mem her 
has achieved distinction in connexion with dyestulF 
manufacture, whilst the directorates of the cor- 
responding German organisations consist of m< n 
who have all made brilliant careers in the indust t\ 

K would seem to follow' that under the arrangement 
outlined the technical part of the British organisation 
will ultimately fall under German control. The 
handicap to the future development of British 
technical chemical talent thus introduced will 1 m* 
obvious. The state of affairs which prevailed 
before the war will thus practically become re-estab- 
lished, and the British dyestuff market will be 
again under German domination. 

The granting of a monopoly for importation to 
the British Dyestuffs Corporation can only result m 
the extinction of the firms outside the Bntidi 
Dyestuffs Corporation which also manufacture d\e- 
stuffs. In this connexion it must be remembered 
that certain of these firms have been very successful 
as manufacturers of high-ela«s and other dyestuff 
and have thus proved their ability to succeed in tbc 
absence of such a handicap as would be imposed by 
the suggested monopoly of importation. 
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The dyestuff factories in Germany have proved 
f ( , be creative centres which have initiated and 
■arried into practice, both profitable and utilitarian 
discoveries in organic chemistry which have had 
'.i r- reaching beneficial effects in many important 
■ ndustries and professions. They have introduced 
,irge numbers of new substances which have proved 
a 1 liable in photography ana almost every other 
rlmological industry which uses organic chemicals ; 
1 k*v liave also produced great numbers of organic 
, , an pounds which are of marked value in the treat- 
rent of disease. Only a year or so ago the firm of 
i layer introduced the organic substance No. 205, 
Inch is claimed, and apparently with justice, to 
an absolute specific in eases of sleeping sickness ; 
i ,<• British Government sent a (Commission of 
i vnnan scientific men to Africa to test the efficacy 
, i this material, and at a meeting of the German 
Woeiation for the Study of Tropical Diseases it 
\ stated that the secret of Bayer 205 must be 
I <•, served and used for the recovery of the German 
i ->lonies. 

I he German dyestuff industry may be regarded as 
,t kind of network which carries with it and supports 
m, my important technological developments in other 
hMiieheH of organic chemistry; in fact, the staple 
I uoducts separated from coal-tar not only serve in 
i In 1 manufacture .of dyes but also constitute the 
■luting materials for the preparation of groat 
numbers of important organic compounds which are 
hnl colouring matters. The fact that the German 
(lu^tufT industry is under the control of scientific 
,md technical chemists, fully alive to all the important 
[mssihilit ios of their ostensible industry, facilitates 
tin developments of those ramifications which have, 
nude tin; dyestuff industry necessary to a number 
nt industries with which, at first sight, it appears 
In have no connexion. 

It is clear that if the scientific and technical sides 
nf the colour industry again lapse into German 
hands, find the British organisation merely retains 
• u lain merehanting rights, as seems to he indicated 
h\ the suggested form of co-operation, all the 
i( i iinieal and professional interests which use organic 
ehrmiral substances will remain dependant on 
<lt ninny for every detail of progress. 

Scientific and technical chemists, of course, recognise 
fil'd further great advances will occur in connexion 
ft Hh the manufacture and applications of synthetic 
"immic compounds. Immediately after the war, 
iind ( ncouraged by official declarations to the effect 
fil'd the (hestuff industry of Great Britain would 
if \«*i .main be allowed to fall under German domina- 
b«'ti large numbers of poling people took up the 
hidlivsim, of chemistry; during the last few years 
fie- number of entries for chemical subjects in our 
Unu'iMtios and colleges has greatly diminished. 
Hi' Indent public is becoming disillusioned; it 
'' lMI i us a tendency towards once more surrendering 
ai. icy in the development of technical chemistry 
tn Gummy. This view of the situation has found 
eont:- m;it ion in the wholesale dismissals of research 
<li<‘ne ts from the employ of the British Dyestuffs 
|' 0I T , J at ion ; these dismissals are, of course, regretted 
« v «dl. hut they were doubtless necessitated by 


financial considerations. Large numbers of highly 
trained chemists are at present out of employment ; 
this cannot but have a seriously depressing effect 
upon higher scientific studies in this country. 

We fully realise that criticism without, constructive 
suggestion is of little value, and we desire to put 
several propositions before you. These are as 
follows : — 

(1) That any working arrangements which are 
made should respect the original object of the 
Government-supported dyestuff scheme, namely, 
to free the organic chemical industries of this 
country from foreign domination. 

(2) That no one manufacturing concern which 
has received Government support, should be granted 
monopolies which would enable it to crush other 
enterprises which have achieved a largo measure 
of success on non-official initiative. 

(3) That it should be realised that the coal-tar 
colour industry is not only an essential part of a 
widely extended organic chemical industry, but 
that it is a part of, and is largely dependent on, 
the whole chemical industry of the country ; and 
that this realisation should be retlected in the 
composition of the directorate of the British 
Dyestuffs Corporation and its policy. 

(4) That, quite apart, from immediate questions 
of financial return, means should be adopted for 
developing technical research in organic chemistry 
in the laboratories of the British Dyestuffs Cor- 
poration, for the purpose of utilising the un- 
doubtedly great potentialities as research workers 
of our chemical students. It, may indeed be 
desirable to finance this educational object by 
some method independent of the British Dyestuffs 
Corporation. Our national well-being demands 
that every effort, shall be mark' for promoting 
research in chemistry and that no step shall be 
taken wfiiich will tend to throw any part of this 
duty on any foreign country. 

The Federal Council desires to call your attention 
to the great contributions which this country has 
made in the past to chemical science and to the 
manifold activities of our chemical schools at. the 
present time. It expresses its com id ion that, 
given encouragement-, the magnificent results of 
British chemistry during the war are capable of 
translation into a nourishing organic chemical 
industry in the near future. 

In conclusion vve invite your earnest attention to 
the great progress which has been made in the organic 
chemical industry of this country under recent 
legislation ; large numbers of organic compounds 
not previously made in this country on an industrial 
scale are now being produced as regular articles of 
commerce. 

That this result has been achieved under the 
difficult conditions of recent years is a happy augury 
for the future of chemical industry in Great Britain. 
— I am, Sir, Your obedient servant, 

(Signed) W. J. Pope, 

President of the Federal Council for 
April 8, 1924 Pure and Applied Chemistry 
The Right Hon. Sidney Webb, M.P., 

President of the Board of Trade 
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CORRESPONDENCE 


THE AMINOTRI AZOLES 


Dear Sir— In the report (this weeks ('hemistry 
and Industry) of my remarks relating to Mr. Dutt 
and Miss Oarnelly’s aminotriazoles, the printers hare 
garbled some of the formula*, inserting a 4-membered 
ring in them in such a way as to suggest the negation 
of mv actual meaning, or, at least, render it unin- 
telligible. Formula* (i) and (ii), p. 4Kb, should read : — 


N 

RN(H) V >NR' | r: 
' c ' CRh 

(i) 

( R phenyl : 




<o/' 


~N 


- CPh 


(i») 

R 1 -R-tolyl) 


And my point, obscured by the misprints, was that 
this direct interchange is of known type, and that a 
proof of the effective equivalence in the molecule 
of It and R' dors not in cess it ate a symmetrica! 
4 - nu mbered ring formula * — 

/ N s i\ T 

RN( >NR' |i 
TK 7 CPh 


anv more than a similar equivalence in such com- 
pounds as R NH • N : N R', R NH OH : N R', 
or 0O 2 H • OHR * OH : 01V’ OO.Tl, necessitates sym- 
metrieal evelie formulae, 

Nil rii 

, s ' . ^ \ 

R N N 10, R-N N IO. 

C1L 

OO.HCR— (TOOOJI 


for diazoamiuo-eom pounds, amidines and glutaeonic 
acids respectively. 

The twfi isomerides actually isolated, which were 
tertiary bases and wore stated to have the proportion 
of anils, are in my view actually anils — namely, the 
imino-tautomerides (iii) and (iv) of the enanies (i) 
and (ii) respectively : 

N N N— -- N 


RN - (1 0(H) Rh 

(iii) 


NH ' | 

K'N - V C(H)Ph 

(iv) 


Thc\ are the more stable forms, but art* revt*rsiblv 
convertible into the (‘names (i) and (ii), these 
secondary bases being favoured by strong mineral 
acids : 


(iii) (i) ^ (ii) (iv ) 

stab I ( unstahh unstable stable 


(erct pting as .salts in strong acid solution). 

These changes an* all of thoroughly well-recognised 
types, and thus the complex system of polycyclic 
tautomcrides imagined by Mr. Datt and Miss Oarncllv 
appears to have small fimndatlcSi. 

The question of the intervention of a cycloid in 
tautomeric change is ol suck importance that T 
think it is desirable to correct tlu* confused report 
which has appeared. — I am. Sir, yours faithfully, 

Christoph hr Ingold 


QUALIFIED AND UNQUALIFIED CHEMISTS 

Sir, — Tn your issue of the 9th inst. “ Fuel Tech 
nologist *’ asserts that the institute of Chemistry i, 
right in insisting on chemistry as the essential it. 
dyeing. It would lx* interesting to have the reasons 
for this assertion. As a pass B.Se. with 25 years 
in the dyeing industry I hog entirely to disagree 
with him. If “ Fuel Technologist ” knew of the 
dyeing problems still awaiting solution, c.g., 

( 1 ) The Theory of Dyeing ; 

(2) Tlu* Action of Light on Dyed Fabrics ; 

and had read recent literature thereon, he would at 
ouee realise that physics and mathematics are oi 
equal importance in dyeing as in fuel technology, 
whilst- in the industry a knowledge of engineering 
is also very useful. 

In the industrial application of chemistry it is 
not only scientific qualifications which arc required, 
but of far more importance is the requisite horse 
sense to adapt oneself to industrial conditions 
A qualified chemist plus horse sense* is a pearl without 
price, but failing him an unqualified chemist plus 
horse-sense is a very good substitute. 

Whatever steps are finally taken regarding tin* 
necessary legal qualifications of a chemist, it will 
still be found that the qualified or unqualified 
chemist who graduates most quickly in tlu* Univorsit v 
of Horse-Sense who will secure the highest positions 
open to chemists. When this problem of qualificat ions 
is finally settled, I suppose the qualification test will to 
be applied to those gentlemen who are subsequent Iv 
nominated to tlu* presidential chair of the Society 
of Chemical Industry. — 1 am, Sir, yours, etc., 
Choadle Hulme, C. M. Whittaker 

Ma\ 1 1 , 1921 

Sir, — 1 was very interested to read v ‘ Fuel 
Technologist's *’ letter re " Qualified and Unqualified 
Ohemists,” and I heartily agree that the A 1C 
should, in most cases, be conferred only upon tlmse 
who possess " practical ” experience. To he ,i 
qualified chemist, it is not sufficient merely to 
possess a certain amount of knowledge ; one should 
also be able to apply it, either in industry or in 
imparting that knowledge to others. With this cud 
in view I suggest the following amendment to 
qualification (2) proposed by “ Fiu*l Technologist 
AT 0. should be conferred upon those posseting 

(a) R.vSe. (Honours, 1st or 2nd class) ; (h) M S< 

(c) D.Sc.- provided the applicant has been engaged 
in the application of chemistry for, say (a) 3 years ; 

(b) 1 yea. 1 ; (c) — . 1 am, Sir, etc.. 

An A.I.U.-to-iu 

PALMA ROSA OIL 

Sir,— Tn your issue of May 9, page 500, w e in Tice 
you quote Raima Rosa Oil at 19s. per lb., very Tiurt 
supply. 

As large importers of this Oil, we should like to 
point out that we have a good supply now in London, 
and tlu* price is 17s per lb. — Yours, etc., 

D. Walihe & (Company (London) Ltd, 

R. H. Oruiokshank, 

Secretary 
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PERSONAL AND OTHER ITEMS 

otcs from Canada 

Sir William Ellis, G.B.E., THEng., has been 
, ireted President of the Iron and Steel institute. 
I hr* Bessemer medal of the Iron and Steel Institute 

is been awarded to Prof. Albert Sauveur ; the 

resentation was made during the Annual Meeting 

, i May 8. 

The Daly-Alaska Company purposes erecting a 
,, ill at early date, at its mine on Portland Canal, B.C. 

('. L. St. Clair, of Camden, New Jersey, representing 
Cistern American and Canadian capitalists, has 
, inounced the erection of a smelter, on a deep water 
, i(\ in Vancouver, ICC. The plant is to cost tive 
j, ,|iion dollars. Erection will commence at once, 
will fiave a capacity of 1000 tons a day. 

British Columbia's leading mine, the Premier, 
mi Salmon River, Portland Canal, has declared its 
j„*4 quarterly dividend for 1024. The share capital 
nt the company is $5,000,000, and the first dividend 
u is declared three years ago. The total payments 
nn Ohidends have been $5,400,000, thus exceeding 
tin- capital by $400,000. Stewart, B.C., is the 
shipping port. 

\ rich strike has been made at the! Harwell property 
nn Bear Creek, Pori land Canal district, B.C. The 
u ( ii, -ral run of the mine is equal to the Premier, the 
())>(> f >od \ having a width of 50 feet and valued at 
tin, ii $20 to $30 per ton, with some rich ore running 
min hundreds of dollar per ton. 

The Dominion Tar and Chemical Co, Sydney, 
N S , has an order for creosote, from the Canada 
(imM)ting Co., Trenton. Out., amounting to one 
million gallons, which is being forwarded, by tank 
< ar^ at the rate of 10,000 gals, daily. There is a 
shipment being made of 4000 t. of pitch to France. 
The tar from the British Empire Steel Co. amounts 
to ilnnoo gals, a day. 

I lie maple sugar output of the province of Quebec, 
this spring, has not been as large as anticipated. 
The s.ip was not as high as usual in sugar content. 
The total yield av ill be about 22,000,000 pounds, 

\ n hi* *i I at about $5,500,000. The sugar campaign 
extended over seven weeks. 

< K Wallin, for some years superintendent of the 
rokt mens department of the British Empire Steel 
to has resigned his position, and will leave 
dmitU tor England, w here he has accepted another 
position He will be succeeded by 1). AV. Niclioll, 
f«»i n m rl\ Assistant Superintendent. 

linn (’lias. MeCrca, Minister of Mines. Ontario, is 
in Eim land upon official business connected with 
tin 1 mining interests of the province. 

l>a liner Neill v, B.A., Sc., M.E., Secretary of the 
Minim/ Association of Ontario, has resigned and 
Dined the management of the Mel ntyre-Porcu pine 
uold mine. 

I’M' British Columbia Electric Railway is erecting 
ai1 addition to the gas plant at Vancouver, B.C., 
"'du, S4()0,000, with a capacity of 1,750,000 cubic 

feri 1 day, which will be finished and operating 


before the close of the year. The contract has been 
awarded to the West Gas Improvement Co., of Man- 
chester, England. The additional plant, of forty 
vertical retorts, w ill be placed by the side of the present 
twenty-four vertical, but of a new type. A bench 
of Spencer- Bonceourt water-heating steam boilers 
will be installed. A coke-briquetting plant of 25 
tons capacity per diem will also be erected. A large 
number of subsidiary improvements will be installed 
to bring the plant up-to-date. A complete ammonia- 
recovery plant will bo one of the features. The 
company wall erect a new gasometer at its Victoria. 
B.C., w r orks with a capacity of 500,000 cubic feet. 
The construction is in the hands of R. Dempster and 
Sons, of Elland, Yorkshire. 

The Thunder Bay Paper Co., in which American 
interests at Appleton, Wis., are interested, is increas- 
ing the capacity of its mill from 05 tons a day to 
100 tons. The enlargement is to be completed by 
August 1. 

The Fourth International Conference on Soil Science 

The International Conference on Soil Science, 
which is being held in Rome at the International 
Institute of Agriculture, from May 12 to 19, will be 
the fourth of a series. The first was held in 1909 in 
Budapest, the second in 1911 in Stockholm, and the 
third in 1922 in Prague. The number of communica- 
tions and r< ports to be presented amounts to over 200, 
fundamental questions of soil science being treated 
in a way that shows the intimate relationship between 
soil science and agricultural industry. 

The proceedings of the Conference will be published 
in the form of a volume of about 1000 pages, contain- 
ing nil communications, conferences, reports, memoirs, 
discussions, ole., illustrated with diagrams, graphs, 
figures and maps. The price to members for copies 
of the Proceedings is 15s., and to others 30s. Further 
particulars can be obtained from the Organising 
Committee of the JVth International Conference on 
Soil Science, International Institute of Agriculture. 
Villa "Umberto 1, Rome, 10. 

Reported Spanish Metallurgical Syndicate 

It is reported that nearly all the foreign companies 
that work metal mines in Spain are considering the 
formation of a mining and metallurgical syndicate, 
jointly with important foreign metallurgical interests. 

Mining and Metallurgy in Canada 

The extensive coal areas of Inverness County, 
Cape Breton, have been secured bv the recently 
incorporated Eastern Collieries Ltd. The chief 
shipping port will be Fort Hastings, and the general 
management of the mines will be conducted by 
Alfred J. Tonge. M.E., assisted by T. J. Brown, 
M.E., at present Deputy Commissioner of Mines for 
the Nova Scotia government. Both engineers were 
formerly employed with the predecessors of the 
British Empire Steel Co. The Canadian National 
Railway is operating the Inverness and Richmond 
Railway. Coal depots will be established in various 
cities in Eastern Canada. British financial men are 
interested in this undertaking and they will be 
associated with Canadians on the directorate. 
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The Coal Industry in France 

Production has increased from 31,940,000 metric 
tons in 1922 to 38,540,000 t. in 1923, thus approaching 
the normal production of 1913 when 40,840,000 t. 
was produced. The daily output has risen from 
136,147 t. in January, 1923, to 144,680 t. in January, 
1924, the latter figure corresponding with an annual 
production of over 43,000,000 t. Similar improve- 
ments in the production of coke suggest that soon 
an output of 245,000 t. per month can he expected. 
The consumption of coal has also increased, rising 
from 59,321,000 t. in 1922 to 66,676,000 1. in 1923, 
compared with 03,978,000 t. in 1913. Of the 
consumption in 1923, 58 per cent, was produced 
in France, but imports of coal have increased from 
22,421,000 t. in 1921 to 20,208,000 t . in 1923, whereas 
imports of coke have decreased from 5,142,000 t. 
in J 922 to 3,628,000 t. in 1923, and l>ri<piettes also 
show a decrease. The increased imports have 
eomo mainly from England, whilst imports from 
Germany have decreased and those from Belgium 
remain approximately stationary. Exports have 
increased from 267,900 t. in 1922 to 3, Oil, 000 t. 
in 1923. 

French Ceramic Industries Congress 

The technical congress of the ceramic industry 
organised l>y the Syndicate des Fabricants do Produits 
Ceramiques de Prance, will l>e held in Paris on 
June 2 and 3, 1924. The questions to he discussed 
will include the results obtained from continuous 
ovens, experimental methods for determining tem- 
peratures in ceramic ovens, theoretical and practical 
study of ventilation in ovens, pulverised iuel and 
heavy oil as heating agents, use of artificial drying, 
the plasticity of ceramic products, and many other 
subjects 

Industry in Tonkin (Indo-Chlna) 

Anthracite is found abundantly near Hong-hai, 
and can be mixed with ” fat " coals of Thai N'Guyen, 
the region where, owing to the presence of iron ores, 
a works is Being erected to produce 150 tons of steel 
per day. Tungsten is also abundant, and although 
the presence of petroleum is known, actual working 
has not yet begun. The Societe des diluents Port land 
do l'Tudo rhino manufactures 150,000 tons of cement 
yearly. Soda and chlorine are manufactured by the 
Societe des Produits Chimiques d’ Extreme Orient, 
at Hanoi, and there is a fairly large, production of 
alcohol and bamboo paper. 

Canadian Textile Industries 

The woollen textile industry of Canada in 1922 
was generally considered to have had an unprofitable 
and unsatisfactory business year. This is not con- 
firmed in the bulletin of Dominion Bureau of Statistics 
just issued, covering the above period. The total 
value of products is given as $29,062,751, while the 
cost of production, including materials was 
$25,330,81 2, leaving a favourable balance of $3,731,939 
or over 10 f»er cent, on a total investment of 
$37,102,382. The value added to their products 
by g manufacture is placed at $15,202,772. Wages 


and salaries amounted to $7,190,544, of which 
$1,286,068 were paid in salaries. Cost of fuel 
$671,154, materials $13,859,970, and miscellaneous 
expenses $3,609,135. 

Canadian Hydro-Power Development 

The Hydro-Electric Power Commission of Ontario, 
is faced with a demand for 53,000 b.p. before the 
end of 1924, from the Nipigon power plant, near 
Port Arthur, Ont. It is now calling for tenders for 
the installation of units five and six which, when 
completed, w ill bring the total capacity of the Cameron 
Kalis plant up to 72,000 h.p. The commission is 
considering raising the level of Lake Nipigon in 
order that the power requirements of Fort William 
and Port Arthur may be taken care of. 

Natural Gas and OH in Canada 

The Rogers- Imperial Co., while boring for oil 
five miles north of the International boundary, in 
the Sweet Crass district about thirty miles of Coutts 
in South Alberta, struck gas at 2500 feet, and the 
flow r is now' estimated at 20,000,000 cubic feet daily. 
The gas will be tested for gasoline content. This 
gas well is situated about twelve miles north of the 
large oil producing district of Northern Montana. 

Upper Silesia Zinc and l ead Works 

As for some months, the blende roasting and zinc 
smelting works are producing crude zinc, zinc oxide, 
zinc sulphate, and cadmium sulliciently to supply the 
demand wTiile stocks are being added to. The sheet 
zinc works have barely been able to maintain their 
output, while the lead and silver works have been 
producing less lead, litharge, and silver lately time 
a few months ago. 


LEGAL INTELLIGENCE 

THE AFFIX A.M.Inst.C.E. 

The Institution of C iv'l Engineers v. Dry and Roy. 

Mr. Justice Tomlin heard a motion by the Instil u- 
tion of Civil Engineers against Birendra Nath Dev 
and Promod Nath Roy, for an injunction restraining 
them and each of t hem from /3ung, or allowing to b<* 
used, after or in connexion w«Dw+he name of B. N" 
Hey, or in connexion with any profession or busiiu ns 
earth'd on by them, and from printing or writing 
any document issued and published by them or eit h< r 
of the7n the words “ Associate Member of the Institu- 
tion of Civil Engineers,’* or tpiy letters or words or 
designation to the same effect. The subject of the 
plaintiff Society’s complaint was that the defendants 
had employed after the name of the defendant, D'“y 
the description A.M.Tnst.C.E. in the printed headings 
of letter paper. That was not justified, and it v.as 
understood that the defendants were willing to ti *»t 
the hearing of the motion as the trial of the action, 
and to submit to a perpetual injunction in terms of 
the notice of motion and pay the costs. This 
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greed to for the defendants, and Mr. Justice Tomlin 
i id there would be an order accordingly. 

For the defendants it was stated that the descrip- 
inn had been inserted in the headings of a few letters 
\ inadvertence. 


PARLIAMENTARY NEWS 

HOUSE OF COMMONS 

I ilish Dyes 

Oil the 13th inst., Mr. Sidney Webb (President of 
t <• Board of Trade), in reply to Mr. Black, said the 

dues of German reparation dyestuffs received by 
t country for tlie years ending March, 1923 and 
j 01, W(T0 respectively £301,400 and, approximately, 
D 94,000. The terms of agreement with the British 
I'lOsluffs Corporation would be circulated in the 
i 'cial report. 

\lr. Waddington asked whether any statement 
£ id been presented on behalf of the British Dyestuffs 
( ‘ 1 1 po rat ion which embodied the heads of the pro- 
pped agreement with the (human combine, and 
whether before the agreement could bo further 
advanced the approval of the Government would be 
given to such statement. 

Mi. Webb replied that negotiations between the 
pi i ties to the proposed agreement were being con- 
1 imied. The Government bad been made aware 
in outline of the terms now being further considered, 
••a' until the examination of them was completed 
In was not in a position 1o make any statement on 
the subject. 

Mr Sandeman : Can we have an idea when full 
inhumation will be given on this question, because 
it i* causing a great deal of unrest in the industry ? 

Mr Webb: The Government is not a party to 
tin negotiations and lias no power to intervene 
except wit li regard to the exercise of the power 
gnv.n to it under the charter, and that can only be 
Jmc when agreement lias been reached. 

Mi Sandeman: Will the House be consulted 
hit on- agreement is made ? 

Mr Webb : I cannot say that because wo are not 
l M, iies to the agreement , but I can say that no 
action will be taken to put in force the powers of 
the Government without the House receiving notice. 

Hritbli Exports to Poland 

Nl ' J Brunner asked* the President of the Board 
<4 Trade whether he was aware that, British goods 
imported into Poland were subjected to higher 
‘mport duties than French and Belgian goods and 
"1" 1 *'< i‘ the Government were taking steps to rectify 
thm discrimination. 

Mr Webb replied that a commercial treaty securing 
|Ji< removal of this discrimination was signed at 
p 'maw in November last and would come into force 
’ih n days after ratification. He understood that 
u ^ 'll awaited confirmation by the Polish President. 

♦ m n this was given immediate steps would bo 
alv< ' by his Majesty’s Government to ratify it. 


REVIEWS 

Pharmaceutical Analysis. By Axon Thtjrntox, 

Pp. 409. London : Chapman and Hall, Ltd. 

Price 21s. net. 

The title of this excellently printed book is not a 
happy one. Whatever may be the precise significance 
of the words ” pharmaceutical analysis/' the contents 
of the work have little to do with medicinal drugs, 
and the range of foods dealt wit h is limited. Possibly 
the quite independent volume contemplated in the 
preface may be intended to fill up the gaps. 

The first 78 pages are devoted to instruments, 
determinations of physical constants and general 
analytical methods, after which follow 95 pages on 
oils, fats and waxes, in which, logically perhaps but 
quite unexpectedly appear cocoa, chocolate, tuereurv 
oint incut and “ animal flour/' After this are 89 pages 
on dairy products and six on eggs and egg products, 
including an awkward page on the use of egg albumin 
in baking powder, although that substance itself is 
not dealt with in the book. The remainder of the 
volume (109 pages) treats of the essential oils. 

The book is primarily intended for the American 
worker, the official analytical processes, definition*, 
standards and limits being those of the DSP. and 
of the United States Department of Agriculture, and 
all the legal decisions are those of the “ Federal 
notices of judgment.” 

The definition and standardisation of foods and 
drugs has been developed in America to an extent 
far beyond anything here, and the experience gained 
is certainly of value in this country, although hitherto 
the adoption of legally binding limits does not meet 
with universal approval. Amongst the substances 
dealt with in these pages, some are randy, if ever, 
mentioned in our British text -books. Some because 
they do not reaeli our markets, and some perhaps 
because owing to our cumbrous laws or our outworn 
administration they are not readily amenable to 
legal control. Among these are ‘“Frisco” and 
” Vegetolc ” (hydrogenated cottonseed oil products) ; 
“Natto” (a vegetable cheese): buttermilk tablets 
(a lactose inverting ferment) ; “ Hamburgh steak ” 
and homogenised dairy products. The oyster and 
its sophistications and the domestic egg and its 
substitutes have received special attention over 
there, even extending to what sounds like a work 
of supererogation — an “ installation and equipment 
of an egg-breaking plant/' 

The general arrangement of the subject matter is 
unusual. Goeoa is dealt with under cacao butter, 
and dairy and egg products and flesh foods are 
sandwiched between the fatty and the essential oils. 

The first four chapters on apparatus and methods 
are, as a whole, full and clear, but the treatment is 
somewhat unequal ; the section on specific gravity, 
though interesting, contains too many references to 
semi-obsolete methods for ft practical" work, ami yet 
is quite inadequate for a historical treatise. 

lhe chapter on the polari meter is on conventional 
lines, and along with most of our well-know n text- 
books suffers by giving empirical directions which 
will be more easily followed than understood. Three 
pages devoted to figures for the optical rotation or 
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essential and fixed oils, alkaloids, etc., in this chapter 
arc out of position, and in most cases are repeated 
over again under the appropriate headings in the 
main part of the. hook. 

In spite of these slight defects in the arrangement 
of the subject matter, the actual utility of the book 
does not seriously sutler, as there is a very complete 
table of contents and the articles on individual 
substances are in alphabetical order. 

An excellent feature is 1 Jit' bibliographical notes 
which include references to every modern original 
paper, from the chid English and American periodicals 
up to the end of 1921. They an* most conveniently 
placed immediately after each article. 

Tin* writing is clear, terse and interesting, contains 
no serious misprints and, within the limits of the 
400 odd pages, gives an excellent account of the 
various substances dealt with, and is liberally supplied 
with tables of physical constants and analytical data. 

The type and general get-up are all 4 1ml could be 
desired. (/evil If. Crtbh 


Monograph ox Corrosion Tests and Materials 
of Construction for Chemical Engineering 
Apparatus By W S. Caluott, J'. C Whetzf.l, 
and IT K. Whittaker. Published by the. Ameri- 
can Institute of Chemical Engineers. Pp . 
vi \ 1 N2. Xr.ir York • I). Van Most, rand Co., 

10*2:1 Price S3. 

This monograph contains two papers, namely, 
(I) * Laboratory Corrosion Tests/’ by W. S Calcott 
and .7. ('. Whetzcl ; (2) “ Materials of Construction 
for Chemical Apparatus,” by Harold E. Whittaker, 
together with discussions on the same. Both the 
authors and the American Institute of Chemical 
Engineers express their indebtedness to tin* du Pont 
Company for permission to publish the information, 
some of which has been gained through practical 
experience in the works, the remainder having been 
collected from general scientific literature. The 
hope is expressed that the example of Ibis firm will 
stimulate others to releast* like information. 

The first paper deals exclusively with laboratory 
tests, on various commercial metals, both ferrous 
and non-ferrous. As the object has been to determine 
which metals arc most suitable for construction of 
plants to withstand the attack of chemicals the 
problem of atmospheric corrosion is not dealt with. 
The authors deline, for the purpose of their report, 
the corrosion of a metal as " the reaction between the 
metal and another chemical compound by which a 
metallic product is formed which, possessing no 
mechanical strength, decreases the usefulness of the 
metal ” 

After discussing theoretically a number of factors 
which affect the rate of corrosion, accounts are given 
of different methods that have been tried in the 
laboratories with a view to determining the resistance 
ofTered by various substances towards such corrosive 
agents as mineral and organic acids, alkalis, aldehydes, 
complex dyes, etc. The paper contains a large 
amount of useful information not gem rally obtainable 
elsewhere, and the bibliography, which occupies some 
18 pages, is a particularly valuable compilation. 


The second paper deals with the subject from the 
point of view of practical experience. An engineer 
who wishes to construct a plant must not only con- 
sider the initial cost of the material, but the rate of 
corrosion as well, because replacement and repair 
costs may be so heavy with unsuitable materials as to 
render less corrodible, but more expensive, metals 
by far the cheapest in the long run. Amongst other 
things it is stated that aluminium is gradually re- 
placing copper for the concentration of pure acetic 
acid, although copper still remains the most suitable 
material in the distillation of the crude acid, owing 
to the presence of formic acid which lias a verj 
destructive action on the aluminium. Numerous 
other facts of practical experience are given. The 
book makes most delightful reading and the Institute 
is to be congratulated upon its production. 

J. Newton Friend 


Co.mptes Ren dus du Troisjeme Congers de Lulu if 
Industrielle (Paris, October 21-27, 1923) 
Pp. 1000. Paris: Societe de Ohimie Industrielle, 
40, Rue des Mat burins. Subscription priu*, 
50 francs. 

The “ Comptes-renduB ” of the third Congress of 
Industrial Chemistry, held in Paris in 1023, base 
been edited by Monsieur Maurice Deschiciis, and an* 
being published by the Societe de Chimie Indus- 
trielie. The volume opens with introductory chap- 
tern describing the organisation of the Congress, its 
division into groups and sections, the receptions a ml 
formal meetings, other work of the Congress, and 
visits to works and excursions. Then follow 111 
extenso the important addresses given before the 
whole society b\ Prof. Mcnnzzi, Prince (linori Conli, 
and Sir John Russell, E.R.8. ; the address of Prol 
L. Liiulet, having already been published, is not 
included. The complete texts of 130 eomiuuiiMa- 
tions, together with full discussions dealing with the 
most varied questions of chemical science and industi \ , 
and with economic organisation, occupy the remaining 
S00 pages of the volume. 


Die Keramik im dtenste von Industrie imi 
Volkswirtschaet. By Felix Singer, l).Emr , 
Ph.I). B rnnswick : Fr. Viewey d* Bohn, A -t * , 
1924. Price 50 s. 

Dr. Singer lias adopted an exceedingly interest mg 
means of celebrating tho Jubilee of the very lame 
firm of pottery manufacturers with which lie u 
connected, inasmuch as he has asked all the leading 
authorities on clay and clay products to contribute 
to a volume on “ Ceramics in Industry and National 
Economy/* The result is a volume of well ov<r a 
thousand pages, containing contributions from mure 
than ninety contributors. Each section is written 
by an expert and can, therefore, be relied upon as 
authoritative. 

The whole field of ceramics is well covered in an 
interesting as well as accurate manner and with that 
meticulous attention to detail which is character- 
istic of the best technical literature in. Germany. 
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There is no book of the same character in the 
English language, the nearest being Bourry’s 
‘Treatise on Ceramic Industries,” which is both 
v >lder and much smaller. This is not due to any 
Sack of knowledge on the part of English ceramists, 
but to the preference in this country for more highly 
specialised monographs dealing with a single part 
>f the industry instead of wilh ceramics as a whole. 
\t the same time, there ought to be a demand for 
i good book of this type in the English language to 
rhich students can refer. 

The scientific part of this volume is well written, 
mt there is a regrettablo lack of reference to English 
cramists, though American ones arc more frequently 
Mentioned by name. The English names aro 
frequently quoted w r ith reference to relatively 
unimportant matters, so that no reader of the book 
w ould have any idea of the extremely valuable work 
done in this country. 

It. is stated that the chemical constitution of clays 
i- undeterminable and that no accurate method for 
.htermining plasticity has yet been discovered. In 
1 1 Lis and in other ways, it is clear that German ceram- 
ics are in no way more advanced than our own, 
though by greater attention to detail and by having 
greater facilities of scientific control in the works, 
-nine of them are able to produce some articles of 
heller quality. 

A. B. Searle 


Die ITiysikat.tsciiex ini) (kiE.Misc’JiEN Grund- 
jaoen des Eisenhuttenwesens. By Walther 
Mvthksius. Second revised edition. Pp. xviii i 
4s:i Leipzig : O. Spamer, 1924. Price, bound, 
gold marks, paper, 27 gm. 

The general scheme of this book is a decidedly 
utii active one. The object of the author has been 
tn place in the hands of those engaged in the manu- 
tacluie of iron arul steel a work in which the physical 
and chemical principles upon which their operations 
mu t he hast'd are cleailv set forth. Having regard 
hi Hit' knowledge to be presumed in his readers, 
tlm author has set out to deal mainly with the 
ilicmical processes and to avoid any description 
oi the construction of the plant employed in I Ik* 
\aiious operations except where this might be 
indispensable for a clear understanding of the 
t limmcal operations, and lie has carried out his scheme 
with Die sole exception that he has described and 
limned the various types of electrical smelting 
iu rn, ices ; it is not in the least clear why he should 
ha\c made an exception in their favour. 

Hm* first portion comprises physical and chemical 
l ias and data, and contains chapters upon oxidation 
and reduction, combustion and the development 
"I heat, and the principal fuels used for this purpose, 
th n* is included the chapter upon electric furnaces 
above referred to, and the other chapters deal with 
heat of fusion, of evaporation and solution, and 
also with the specific heat of the various substances. 

1 hi chemistry of iron, as far as it enters into the 
ordinary operations of its metallurgy, is next con- 
ddmed, and the combinations of iron with carbon, 
*ili< on, phosphorus, sulphur, and the various alloys 


of iron complete the chapter. The next part 
consists of a review of the fuels in general use, namely, 
coal, wood, coke, liquid and gaseous fuels and the 
various methods of applying these. The third section 
deals with the production of pig iron and includes 
chapters upon the available ores and materials, 
upon slags, the calculation of the furnace charge, 
the theory of the blast furnace and thermal balance 
of the blast furnace, in which the author considers 
separately thermal balances in the shaft and in 
tiie boshes. A few notes on tqiecial modifications 
conclude this section. The fourth section covers 
the manufacture of ingot iron and deals with the 
Bessemer process, the basic process and the open- 
hearth process, together with modifications of the 
last named. The various chemical processes in- 
volved are considered in some detail. The fifth 
section is devoted to iron and steel foundry practice, 
and certain detailed calculations are given in the 
Appendix. 

It will be seen that the general idea underlying 
the work is an exceedingly good one. Jn order, 
however, that such a hook may he really useful, 
it is necessary that it should be up to date and 
accurate, and in both respects it must he admitted 
that the present work fails hopelessly. As regards 
the former, the first edition of the work was pub- 
lished in 1915, and the author appears to have 
commenced a revision of the second edition in 
1922. In order to show how utterly imperfect 
that revision has been, it may be sullieient to quote 
one sentence which refers to ” the most important, 
iron ore deposit of Germany, the Minetto of Luxem- 
burg- Lorra in e ” ; surely in 11)24 Prof. Mathesius 
must have known that the iron ore deposits of 
Lorraine had returned to their rightful , owners ’ 
Throughout the author evinces a most lamentable 
ignorance of British literature ; it may sound 
incredible, hut it is a fact that there is hardly 
one reference to the Journal of the Iron and Steel 
Institute and not a single modern one. Jt can 
hardly be supposed that the author is ignorant 
of tin* existence of this journal or that he could 
not have known that, he would find theiein 
modern information in which he is painfully 
behind the times. It is impossible to cite nil the 
passages in which this deficiency is made manifest, 
but- some of them are sufficient 1\ startling. For 
instance, a\c find such a sentence as the following : 
“ Approximately 1mm the year 1900 onwards the 
description of could ust firing lias disappeared from 
technical literature, and to-day the application of 
this method of tiring is almost exclusively confined 
to the heating of rotating cylindrical furnaces, the 
great majority of which are used in the manufacture 
of cement.” No one who has any acquaintance 
with the modern technology or the modern literature 
of fuel can fail to be aware t hat-coal dust tiring has 
received most, important developments within the 
last few years. Again, the author devotes a fe\v 
lines to the allotropism of iron and states baldly 
that pure iron possesses three different modifications, 
known as a iron, ft iron and y iron, and thus abso- 
lutely ignores the important work of Prof. G. 
Benedicks and his theory that the so-called P modi- 
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fixation of iron is really a iron containing a certain 
amount of y iron in solution. This theory is a 
dozen years old and has found numerous adherents 
among the leading authorities, so that it is hardly 
one to be passed over absolutely without reference 
in a textbook with any pretension to accuracy or 
completeness. 

The author gives an elaborate graphic method 
for calculating the heat balance of the blast furnace 
and insists upon treating tin* shafts and the boshes 
as separate entities : he applied this method to 
the discussion of Iho working of a furnace of the 
Wisconsin Steel Company in 1915, as described by 
Mr. If V If on land (Trans. Amcr. Tnst. Min. Eng., 
vob LYI . 191 b, page 2.T9) ; Prof. J. W\ Richards 
in the subsequent discussion characterised it as 
“ralhrr involved and strained reasoning," which 
not inaptly describes the method in question. If 
Prof. Mathesius had taken the trouble to consult 
a paper by Mr. F. (dements on “ British Blast Furnace 
Practice ” in the Journal of the Iron and Steed 
Institute* tor 1920, \ol Cl., ]>age* 225, he woukl 
have' found a far more* satisfactory method of ealen- 
lating theiuial balances. Again, he could with 
much advantage consult a subsequent paper (1922) 
by 11 h* same author on “ British Siemens Furnace* 
Practice, " a study of which would greatly improve 
his chapter upon the open-hearth process. It is, 
by the* way, somewhat incomprehensible* why the 
author should insist upon looking upon the ore 
process as a mere modification of the Martin pig 
and scrap process, seeing that it was evolved 
quite* independently and that although the modern 
open-hearth process is a combination of both, it 
is really based far more upon the work of T)r. Siemens 
than of .Messrs. Martin. 

It is perhaps unnecessary to discuss the book in 
any further detail ; it might have been a good book 
twenty years ago ; it is hopelessly' out of date 
to-day. It is also regrettable that the work is 
disfigured by very numerous misprints. Altogether 
a thoroughly disappointing book. H. Loris 

Sor.UBiiJTX. By Joel H. Hjldkhkam), American 

Chemical Society Monograph Series. Pp. 2(H>. 

New' York : The Chemical Catalogue Co., 1924. 

Price S?l. 

Since Rothmund’s book many' years ago little 
of a systematic nature has been published on the 
subject of solubility as a phenomenon possessing a 
pin sieo-ehemieal mechanism. 

The spiiit of Hildebrand’s hook is shown by the 
Preface, which manifests a liberal and philosophic 
mind. The author, as becomes one who resides at 
.Berkeley, Calif , is evidently permeated by the 
concept of fugaeity and its allied functions. An 
important aspect ot the work, in fact, is the exposition 
of the role which such thermo-dynamic quantities 
play in solution and solubility problems. “Our 
fundamental problem, therefore, is to determine so 
far as possible how the escaping tendencies of the 
various components of a solution may be expected to 
vary, first with the composition of the solution, and 
second with the nature of the components. It is 


evident that this is a problem of great importance, 
both from the theoretical and the practical stand- 
points, and that much of modern physical chemistry 
is concerned with it.” For the sake of brevity the 
author assumes considerable familiarity with the 
well-known book of G. N. Lewis and Randall ; and 
as most physical chemists are, or ought to be, familial 
at least generally with this work, the method adopted 
by Hildebrand is commendable. 

The general nature and scope of the book will be 
gathered from the follow ing, which is an abbreviated 
list of chapter headings : The ideal solution— 
Baoult’s law ; deviations from Raoult’s law and 
their causes ; polarity, internal pressure, and solva- 
tion : vapour pressure of liquid mixtures ; solubility 
of gases, of liquids, of solid non-electrolytes, and ot 
electrolytes ; partition of solutes between immiscible 
liquids ; metallic solutions ; solubility and various 
related phenomena. 

A perusal of this work impresses one very much 
with the advances which have been made within 
recent years in our understanding of the factors which 
govern solubility and the nature of the result in » 
systems. From a record of empirical fact there v 
gradually emerging a coherent body of concepts and 
generalisations. Naturally, the development has 
been very unequal along various directions, certain 
aspects being represented by little more than quail 
tative speculation. That the problem as a whole is 
still far from being understood is evident from tin* 
following quotation (p. 117): “The prediction ul 
chemical combination is (however) the main goal of 
chemistry, and until it is reached the problem of 
solubility will likewise remain more or less unsolved ’ 

The editors of the American Ghemical Society 
Monograph Series have been particularly fortunate 
in certain of their contributors, and in none more so 
than in the present instance. W. 0. M. Lew is 

Pfla^enuntersuciiumjen, Handbuch PER BIOLOU- 
isciien Akbiutsmetjiodkn. Abt. XT. Part 2. 
No. 4. Edited by Prok. E. Abperhalpia 
P p. 050-7(34. Berlin : Urban & Scliwarzenherg, 
1924. Price 5.25. s.f. 

The part under review forms the 121st of the well- 
known Handbook published under the gcnnal 
editorship of Prof. F. Abderhaldcn and contains 
two essays — one entitled “ Methoden der Viskositab- 
bestimmungen dos lehenden Protoplasmas ” and 
the other “ Methoden zur Feststellung der Kcim- 
fiihigkcit von Pflanzensamen ” contributed reaper l- 
ivcly by Fried! Weber and Karl Midler. In the 
funner th'* methods of determining the viscosity of 
living protoplasm are described under tw r o headings 
— those designed for more or less accurate measme- 
ment and those intended to give approximate esti- 
mates only of the viscosity. Under the first are 
described methods based upon an adaptation of (he 
falling sphere viscosimeter, in which the rate of 
movement of particles in protoplasm is determined 
under either centrifugal or gravitational force, or 
else the movement of small particles of iron intro- 
duced into the cell from without is measured when 
in a magnetic field. For the approximate esti- 
mation of viscosity the author describes in del nil 
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the methods and apparatus of Kite and Chambers 
for micro-dissecticn ; employing these methods the 
protoplasm can be pricked, kneaded, teased and 
drawn out into threads, etc., and the results are 
compared with those obtained under similar con- 
ditions from gelatin solutions of various known 
concentrations ; other methods include those based 
upon observations of kataphoresis, Brownian move- 
ment, and plasmolysis. A perusal of this essay 
will convince the reader of the difficulty inherent in 
the determinations and the ingenuity of the methods 
employed. 

In the second essay, dealing with the germinating 
power of seeds, the author begins by describing in 
detail the effect of various factors, such as oxygen, 
heat, cold, water and light upon germination and 
i hen proceeds to an account of the methods, media, 
and apparatus employed in experiments on ger- 
mination, together with suggestions for the design 
of a germinating chamber. The article concludes 
with an alphabetical list of a number of common 
seeds in which are given, in tabular form, particulars 
of media, temperature and other details to be 
observed in determining germinating power in 
accordance with the technical instructions laid down 
1>\ the German Verband lamhvirtsehaftlieher Ver- 
Mjchsstationen. Those interested in the important 
-abject of seed germination will find hero a useful 
. iimmarv of the more important methods employed 
in the investigation of the subject. 

1\ Haas 


Die Ticchnjsche OiloralkallEijcktrolyse. By 
I)k. «J. Lb elite R. Pp. viii -j- 79. Dresden and 
Leipzig : Theodor Ntoinkopff, 1024. Price, 2-50 
gold marks. 

This little volume is the second in a series of mono- 
graphs which is being published by Th. Steinkopff 
on recent advances in technical processes. Within 
the scope of about 80 pages the manufacture by 
electrolysis, of caustic soda, sodium carbonate and 
(hlorine, hypochlorite, < hlorate and perchlorate are 
d* bribed. About halt of this is devoted to the 
description of alkali processes which employ solid 
(mm mercury) cathodes, another 14 pages being 
ivm rved for the advances that have been made in 
tin- branch during the last ten years. The book is 
well arranged, it gives a good survey of the whole 
li* Id covered, and is (dearly written and illustrated 
where necessary. (Statistics are given, in most eases 
shmving the extent to which the several processes are 
<‘»nploved, as reveaded by the horsepower used. 

< >1 isnlde methods are not described. The very great 
extension wdiich the solid-cathode processes for 
e.mslic soda have experienced in recent years will 
p' f Imps come as a surprise to many. The book wdll 
1)1 useful, not only to students, but also to those 
• "gaged in the chemical industry who wish to obtain 
e 1 Icar idea of the advantages and difficulties inherent 
1,1 the several methods of manufacture. Coming 
- 1 ' it does from the pen of one who has himself con- 
i' i baled so conspicuously to the advancement of the 
subject described it should find a wide circle of 
h 'Ufcrs. Henry J. S. Sand 


COMPANY NEWS 

THE SALAR DEL CARMEN NITRATE SYNDICATE, 
LTD. 

[n presenting the Report and Accounts of the 
Salar del Cannon Nitrate Syndicate, Ltd., the chair- 
man said that their net profit during the year ended 
December 31 last amounted to £78,053, and adding 
this to £10,218 brought forward from the previous 
year, there was a total credit on profit and loss 
account of £04,271. The directors proposed to set 
aside £20,000 to reserve account and to apply £7039 
to reduction of plant and machinery account. It was 
recommended to pay a final dividend of 25 per cent, 
less tax, making the total distribution for the year 
30 per cent., compared with 25 per cent, in respect 
of the year 1922. The amount carried forw ard was 
£16,949. 

Considering the unsettled economic conditions 
which existed throughout the greater part of the 
world, the chairman thought that the position of 
nitrate was encouraging, the total consumption of 
nitrate duiing the vear ended .lune 30, 1924, being 
estimated at about 2,180,000 tons, an increase of 
30,000 t. on the previous year. 

In Norway, owing to strikes, the manufacturers 
of nitrate of lime who had sold ahead, had been 
unable to deliver about 25.000 t. in time for the 
season’s use, and an increase in Chilean nitrate 
business had eonsequenth taken place in Scandinavia. 
In France the Government had voted a substantial 
sum of money for the exploitation of the Haber 
process,* the rights for which were purchased from 
Germany some time ago, but the plant w r as not 
expected to be ready for two or three years. In the 
United Kingdom, at Billingham, the Brunner Monel 
plant had almost reached the production stage. The 
chairman finally referred to the Nitrate Produces’ 
Association, formed in 1919, and due to terminate 
at June 30 next . Negotiations were, however, pro- 
ceeding with a view to the renewing of the Associa- 
tion for a further period of six years, on the under- 
standing that at the end of the first three years 
members of the Association may, if they wish, revert 
to free selling of nitrate. Already producers, repre- 
senting 92.1 per cent, of the total productive capacity, 
had voted in favour of renewing on these terms. 

The meeting closed with the. re-election of the 
Rt. Hon. Lord Forres and Mr. A. Naylor as directors 
of the company. 

BRITISH COTTON AND WOOL DYERS’ ASSOCIATION 

The report of the above company for the year 
to March 31, 1924, shows a net profit of £150,233, as 
compared with £176,547 for the previous year. The 
amount brought forward was £37,132, making avail- 
able £187.365. A dividend of 10 per cent, on the 
ordinary shares is proposed, as against 15 per cent, 
last year. T he amount to be transferred to reserve is 
£50,000 (making that fund £81,459) ; £5,000 is to 
be placed to investment contingency fund (bringing 
that fund to £35,000) ; £10,000 to employees’ benefit 
fund (£20,000 last year), and the sum of £44,949 
has been carried forw ard. 
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SOCIETY OF CHEMICAL INDUSTRY IN BASLE 

I he directors of the above company state in their 
report, that facilities for the export, of their products 
have not improved, especially as regards England 
and tin* United States. The high restrictions and 
tariffs in force in these countries, although they do 
not prevent the sale of the company’s goods, make 
business very difficult, and they were of the opinion 
that these highly protective measures would have to 
be modified. An nnpm\einent was shown during 
the year as regards sales in general, especially in the 
Far East, and this improvement is also continuing 
in the present year 

EASTMAN KODAK CO. 

This American company announces a regular 
dividend of If, per cent on Preferred stock; a 
regular dividend of $) 25 per share on common stock ; 
and an extra dividend of $0.7 5 per share (the same) 
on the common stock, all payable on duly' 1. 

NITRATE PRODUCERS' ASSOCIATION 

The Chilean Nitrate Committee announces that the 
above Association has been renewed from duly 1 for 
a period of 0 years Prices of nitrate per metric 
quintal have been fixed at figures ranging from 
IDs. dd. for delivery in duly, to 20s. Pd. for delivery 
bet ween January i, 1025, to May 51, 1025. It. is 
expected that the average price will show a reduction 
of about 7d. per metric quintal. 

BRANDRAM-HENDERSON, LTD. 

The annual financial statement of Brand rum- 
Henderson, Ltd., for the financial year 1025 has 
been submitted. It shows an increase in sales of 
over 10 per cent, with net profits at $144 121, which 
is somewhat lower than last year with $105,705. 
The reason for this falling off in profits is attributable 
to the fact that the Alberta Linseed Oil Co., Ltd, 
a subsidiary, did not pay a dividend during the 
period, as the company had been called upon to pay 
a large amount of Federal Government income 
taxes retroactive for some years. The profit and 
loss account shows a balance of $854,585 brought 
forward from 1922, from which was deducted the 
preferred dividend of $55,000 and the common 
dividend of .$47,190, leaving $772. 5S9. To this 
amount was added the profits, after deducting usual 
charges, making a. total of $910,511. Against this 
amount arc debits for bond interest paid and accrued 
$05,400 ; reserve for depreciation $7,500 ; income 
tax 1922, $9,r»2l ; leaving a surplus to carry forward 
of $850,929.55. The balance sheet shows several 
changes, lixed asset, arc up $2,715,151.45 to 
$2,755,725.54, being in tin; plant account, the 
depreciation reserve is now increased to $95,000. 
Fixed liabilities and bonded statement shows bonds 
outstanding at $898,000. Working capital account 
shows considerable improvement over the past 
three years, increasing from $981,175 in 1921 steadily 
to $1,156,986 in 1923. A dividend of 7 per cent, 
has been declared on the preferred stock, and 4 per 
cent, on the common. 


REPORT 

Report on the Trade, Industries and Economic 
Conditions in Portugal, January. 1924. By 
8. G. Irving, H.M. Consul and Commercial 
Secretary, Lisbon. Department of Overseas 
Trade. Pp. 44. HAL Stationery Office, 1924. 
Price Is. (>d. 

The financial situation in Portugal is still unsettled, 
but the low value of the escudo is not an indication of 
impoverishment of tin* country, which is at present 
in a prosperous condition, with little unemployment. 
The fluctuating rate of exchange has complicated 
commerce abroad, but purchases have been made 
from Great Britain under the credit scheme initiated 
in 1922, and Portugal takes a good position among the 
smaller European countries as an importer from this 
country. Great Britain is the largest buyer of 
Portuguese goods. 

The war bad the same effect oil trade in Portugal 
as in other belligerent countries ; 1919 and 1929 saw 
a boom period which gave way to a slump which 
has lasted till now. The bulk of imports into the 
country consists of foodstuffs, coal, oil, and manufac- 
tured goods. Imports in 1925 of petroleum products, 
which formed the most valuable item of imports 
were fuel oil, 63,665 t. ; benzine, 28,920 t. ; kerosene 
26,400 t. ; mineral oil, 7720 t. ; paraffin, 1595 t . 

( 'oal imports in 1923 were 760,000 1. ; valued at 
£1,004,000 ; this is sup] died almost entirely' by Groat 
Britain, which is also the chief supplier of textiles. 
The iron and steel goods chiefly in demand from 
Britain are black and galvanised plates, tinplate, 
bars, tubes and wire ; manufactured copper is ob- 
tained chiefly' in Great Britain. Among heavy 
chemicals copper sulphate, ammonium sulphate 
caustic soda, and sodium silicate are largely imported 
from Great Britain ; Germany and Belgium compel e 
in these lines. Sulphur is obtained chiefly from Italy 
and the United States. 

The principal expods from the country are wines, 
sardines, pit props, cork, textiles, fruit, copper, salt, 
and wolfram. About 1 80,000 t. of copper was 
exported last year, mostly from the British mine 
at S. Domingo. 

Tn spite of recent troubles over payment British 
traders are advised not to abandon the market , 
business is there for those who seek it, and importers 
are advised to make- a first-hand study of the market, 
taking care to appoint suitable agents and to accept 
only reliable clients. 

The principal manufacturing industries of th« 
country are textile, but other factories arc established 
items of importance being cement, tiles, pottery' and 
glass. But little mining is done in the country 
There is believed to be an abundance of good coal 
and anthracite is found in Central Portugal. From 
the vast deposits of iron ore only 30,000 t. is drawn 
annually 7 . Water power is available in sufficient 
quantity to enable the imports of fuels to be considci 
ably reduced, but insufficient capital is available t«> 
make any 7 progress in the development of sehenn- 
which have been drawn up. 
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MARKET REPORT 

This Market Report is compiled from special information 
received from fcho Manufacturers concomed. 

Unless otherwise stated the prices quoted below cover fair 
quantities net and naked at sellers' works. 

GENERAL HEAVY CHEMICALS 

Business is maintained at a satisfactory level with a fair 
export business and vory steady values. 


Acetic Acid, 40% tech. 
Acid Hydrochloric 

Acid Nitrio 80° Tw. 

Acid Sulphuric . . 


Ammonia Alkali 
Bleaching Powder 

Bisulphite of Lime 
Borax, Commercial- 
Crystal 
Powder 


Calcium Chlorido 
Potash Caustic . . 

Potass. Bichromate 
Totass. Chlorate . . 
Salammoniae 
Salt Cako 
Soda Caustic 70% 

Soda Crystals 

Sod. Acetate 97/08% . 

Sod. Bicarbonate 
Sod. Bichromate. . 

Sod. Bisulphite Powder 

00/02% 


Sod. Chlorate 

Sod. Nitrate refd. 96% . . 

Sod. Nitrite, 100% basis 
Sod. Sulphide cone. 00/05 
Sod. Sulphite, Pea Crysf. 


£24 per ton. 

3s. 9d. — 6s. por carboy d/d., ac- 
cording to purity, strength und 
locality. 

£21 10s.--£27 per ton makers 

works according to district and 
quality. 

Average National prices f.o.r. 
makers’ works, with slight varia- 
tions up and down owing to 
local considerations : 140° Tw., 
Crude Acid, 05s. per ton. 108* 
Tw., Arsenical, £5 10s. per ton. 
108° Tw., Non -arsenical, £6 15s. 
per ton. 

£6 15s. per ton, spot, delivery. 

Spot £11 d/d. ; Contract £10 d/d. 
4 ton lots. 

£7 per ton, packages extra. 

£25 per ton. 

£26 per ton. 

(Packed in 2-cwt. hags, carriage 
paid any station in Great 
Britain.) 

£5 17h. Cd. per ton d/d. 

£30- - £33 per ton. 

5|d. per lb. 

3d. -31d. per lb. 

£32 per ton d /d. 

£4 10s. per ton d/d. 

£17-— £19 10s. per ton, according 
to quality. 

£5 5s. £5 10s. per ton ex rad way 

depots or ports. 

€24 per ton. 

i 10 10s. per ton earr. paid. 

4J,d. per lb. 

£18 -£I9 per ton according to 
quantity, f.o.b., 1-owt. iron 
drums included. 

3d. per lb. 

£13 5s. — £13 10s. per ton ex 

Liverpool. Nominal. 

£27 per ton d/d. 

About £15 per ton. 

£J5 per ton f.o.r. London, 1-cwt. 
kegs included. 


RUBBER CHEMICALS 

Bitimony sulphide — 

Golden . . . . . . 5Jd.- -Is. 4d. per lb., according to 

quality. 

Crimson .. ..Is. 3d. — Is. 6d. por lb., according 

to quality. 

Arsenic Sulphide, Yellow Is. lid. per lb. 

Barytes . . . . . . £3 10s. to £6 15s. per ton, accord- 

ing to quality. 

1 admium Sulphide . . 3s. 9d, per lb. 


Carbon Bisulphide 

Carbon Black 
Carbon Tetrachloride 
Chromium Oxide, green . . 

I * 

Indiarubber Substitutes, 
White and Dark 

Lamp Black 
Lead Hyposulphite 
Lithopone, 30% . . 
Mineral Rubber “Rub 
pron ’ . . 

Sulphur . . 


. £24 — £26 per ton according to 
quantity. 

BJ(L — 0j| d. per lh. Market firmer. 
£56 per ton, drums free. 

Is. 3d. per lb. 

f 4Jd. — 6£d. por lb. Demand very 
1 brisk. Prices likely to remain 
I steady owing to firmness of 
V. rapeseod oils. 

43s. Gd. per cwt., barrels free. 

7Jd. per lb. 

£22 10s. per ton. 

£15 10s. per ton f.o.r. London. 

£10 — £12 per ton, according to 


quality. 

Sulphur Chloride . . 3d. per lb., carboys extra. 

Thiocarbanilido . . . . 2s. 9d. por lb. 

Vermilion, pale or deep .. 5s. Id. per lb. Much dearer, fol- 
lowing rise in quicksilver. 

Zinc Sulphide . . 7|d. — -Is. 8d. per lb., according to 

quality. 


WOOD DISTILLATION PRODUCTS 

Acetato of Lime — 


Brown 

.. £14 10s. per ton d/d. Demand 
active. 

Grey 

. . £19 - £20 per ton. 

Liquor . . 

. . 9d. per gall. 32° Tw. 

Charcoal . . 

. . £7 5s. — £9 per ton, according to 
grade and locality. Market 

steady. 

Iron Liquor 

. . Is. 7d. per gall. 32° Tw. 

Is. 2d. „ „ 24° Tw. 

Red Liquor 

. . lOd. — Is. per gall. 14/15° Tw. 

Wood Creosote . . 
Wood Naphtha — 

. . 2s. 7d. por gall. Unrefined. 

Miscible 

. . os.- -5s. 3d. per gall. 60% O.P. 
markot stiffer. 

Solvent 

. . 5s. Od . 6s. per gall. 40% O.P. 

Fairly good demand but little 
offering. 

Wood Tar 

. . £5 per ton. 

Brown Sugar of Lead 

. . £49 per ton. 


TAR PRODUCTS 


Acid Carbolic— 

(‘nstals 

Crude 60 ’s 

.\<-id Cresyhc, 97 99 

Palo 95% 

Dark .. 

Anthracene Paste 40% . . 

Anthracene Oil — ■ 

Strained 
Unstrained 
Benzole — 

Crude 65’s 

Standard Motor 

Pure 

Toluolo — 90% 

Fure 


7d. per lb. Better inquiry at 
reduced pi ice. 

Is. lOd. — 2s. per gall. Market 
rather fiat. 

2s. Id. 2s. 2d. per gall. Demand 
still good. Market firm. 

Is. lOd.- -2s. por gall. Steady 
demand . 

Is. 10d.- Is. lid. per gall. Steady 
business. 

4d. per unit per cwt. Nominal 
price. No business. 

lOd. — lid. per gull. Vory quiet. 

8$d. — 9d. per gall. 

10 $d. — Is. per gall, ex works in 
tank wagons. 

Is. 4Jd. — Is. Gd. por gall, ex works 
in tank wagons. 

Is. 8$d.- — Is. lOd. por gall, ex 
works in tank wagons. 

Is. 4|d. Is. 7d. per gall. 

Is. lOd. — Is. lid. per gall. 
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3d. per gall. 
3d. per gall. 


Xylol coml. . . . . 2a. 

Pure . • . . 3s. 

Croosoto — 

Crosy ho 20/24% . . 9Jd. po r gall< Few inquiriefl 

E' v ° 0,1 ■ • ) 7{d. Od. per ga.l. according to 

7 :■ . ( g™*© and district. Markot 

Naphthl^- ^ C ' n '’ " fir "‘ OT - 

^™ du 8rl.—0d. per gall. • 

Solvent 90/lfiO . . 1 3 . 5d. -is. 7d. 

Solvent 00/190 . . Ik. 2d.— Is. 3d. 

Naphthalone Crude- - 
Drained Creosote Sells 
Whizzed or hot pressed 

Naphthalene - 

Crystals and Flake 
Pitch, medium suit 


Pyridine 90/1 hi 
Heavy 


£ I 7 — £ I S per ton. 

52s fid. -57s. fid. [>er ton. Market 
steadier. Few inquiries for 
forw at d delivery. Wry little 
business foj prompt 

-2s. 24s. per gall. Demand well 

maintained. 

11s. 12s. Occasional inquiries: 

little business. 


INTERMEDIATES AND DYES 


In the following List 
include packages except 

Acetic Anhydride 95% . . 
Acid H . 

Acid Naphtliionie 
Acid Neville and Win t her 
Acid Salicylic, toch. 

Acid Sulphunilio 
Aluminium Chloride, an- 

hyd 

Aniline Oil 
Aniline Salts 
Antimony Pentaehloride 
Benzidine Base 
Benzyl Chloride 95 % . . 

p-Chlorphenol 
p-Chloramlino 
o - Cresol 19/31° C. 


of Intermediates delivered prices 
whore otherwise stated. 

Is. fid. per lb. 

4s. 4LJ. per lb. 100% basis d/d. 
2s. fid. por lb. 100% basis d/d. 

5s. 8(1. per lb. 100% basis d/d. 
Is. 3d. per lb. Steady demand. 
lOd. per lb. 100% basis d/d. 


m-Cresol 98/100% 

p-Crosol 32/34° C. 

Dichloruniline 
Dichloraniline S. Acid 
p-Dichlorbenzol . . 
Diethylaniline 

Dimetbyanilino . . 
Dinitrobenzene . . 
Diiiitrochlorben/.ol 
Dinitro toluene -48/50X 
00/08° 

Diphenylamine . 
Monochlorhenzo! . . 
fi Naphtliol 
a*Naphthylamino 
#-Naphthylamino 
m-Nit-raniline 
p-Nitronilino 
Nitro ben zone 
o-Nitroclilor benzol 
Nitronaplitlmlene 
jp-Nitrophenol 
p-Nitro-o-amido -phenol 
m-Phenylene Diamine 


Demand 

Demand 

Demand 


• Is. per lb. d/d. 

. 7^|d. H£d. per lb. tiakod at works. 

• '9d. per lb. naked at works. 
Is. por lb. d/d. 

- 4s. fid. per ID. 100% basis d/d. 

. Is. 3d. por lb. 

- 4s. 3d. per lb. d/d. 

- 3s. per lb. 100% basis. 

4|d. - 5$d, per lb. 

moderate. 

> ~ s - Id. — 2s. 3d. per lb. 
moderate. 

. 2s. Id. — 2s. 3d. por lb. 
moderate. 

3s. per lb. 

2s._fid. per lb. 100% basis. 

£75 per ton. 

5s. per lb. d/d., packages extra, 
returnable. 

2s. 5d per lb. d/d. Drums extra. 
9d. per lb. naked at works. 

IS4 10s. per ton d ; d. 

8d. — 9d. per lb. naked at works. 
Is. 2d. per lb. naked at works. 

3a. Id. per lb. d/d. 

£03 per ton. 

Is. Id. por lb. d/d. 

Is. 4 id. pur lb. d/d. 

4a. per lb. d/d. 

5s. 3d. per lb. d/d. 

2s. Id. per lb. d/d. 

5,ld. —5 id. per lb. naked at works. 
2s. per lb. 100% basis d/d. 
lljfd. per lb. d/d. 

Is. 9d. por lb. 100% basis d/d. 

4s. fid. per lb. 100% basis. 

4«. 2d. per lb. d/d. 


p-Phenylene Diamine 
R- Salt 

Sodium Naphtbionate 
o-Toluidine 
p-Toluidine 
m-Toluyleno Diamine 
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. I0s. 4d. per lb. 100% basis d/d. 

- 2s. fid. per lb. 100% basis d/d. 
2s. fid. por lb. 100% basis d/d. 
8Jd. per lb. 

3s. Od. per lb. naked at works. 

4s. fid. per lb. d/d. 


< l()od demand. 
Brices firm. 


C7 17 his Steady business. 
£9---£l2 per ton. Not much in- 
quiry. 


PHARMACEUTICAL AND PHOTOGRAPHIC 
CHEMICALS 


Acid, Acetic 80 % B.P. 
Acid, Acetyl Salicylic 

Acid. Benzoic B.P. 

Acid, Boric B.P. 


Acid, Camphoric. . 
Acid, Citric 


Acid, (Jnllie 

Acid, Pyrogallie, ( ‘rV'd . 

Acid, Salicylic 

Acid, Tannic B.P. 

Acid, Tartaric 

Amidol 

Acetanilide 

Amidopyrin 
Ammon. Bonzoato 

Ammon. Carbonate B.l 
Atropine Sulphate 
Barbifcone 
Benzonaplithol . . 
Bismuth Salts 

Bismuth Carbonate 
it Citrate . . 
it Salicylate 
» Subnitrate 
Borax B.P. 


Bromides - 
Potassium 
Sodium 
Ammonium 
Calcium Lactate 


Chloral Hydrate . . 
Chloroform 

Creosote Carbonate 
(luaiaeol Carbonate 

Hexamine 

Homatropine Hydro bro 
mide 

Hydroquinone 

Iron. Ammon. Citrato B.P 

Magnesium Carbonate- 
Light Commercial 


. - £49 per ton. 

.. 3s. 4d. - -3s. fid. per lb. Hood de 
mn nd. 

. . 3h. 3d. - 4s. per lb. Larger sup- 
plies available. 

. . Crvst. £54 per ton, Powder £58 
per ton. Carriage paid any 
station in Groat Britain. 

.. 19s.— 21s. por lb. 

. . Is. fid. por lb., less 6% for ton 
lots. Market extremely firm. 
Upward tendency. 

. . 3s. per lb. for pure orystal. 
Market very steady. 

. . 7s. per lb. for 1 ewt. lots. ‘Market 
hnn : increasing demand. 

. - Prices quoted from 2s. 2d. per lb. 
down to Is. 9d. for ton lots. 
Market rather quiet. 

. . 3s. per lb. Market quiet. 

. . Is. 1^1. por lb. loss 6%. Much 
firmer with more demand. Up. 
ward tendency. 

. 9s. per lb. d/d. 

. 2s. 3d. jier lb. for quantity. 

Easier markot. 

. 13s. (id. per lb. Nogleetod. 

• 3d. 3s. fid. per lb. according 

to quantity. 

£37 per ton. 

. 12s. Cd. per oz. for English make. 

. 1 5s. fid. per lb. Weak markot. 

. Os. per lb. Small inquiry. 

. A steady markot. Prices according 
to quantity : 

. 12s. 9d.— 14s. 9d. per lb. 

. Ha. 4d.— 13s. 4d . 

- 10s. 2d.— 12s. 2d. „ 

. 10s. 9(1,-128. 9d. „ 

. Crystal £29, Towder £30 per ton. 
Carriage paid any station in 
Great Britain. 

. Mark et easier. 

9d. — 10 id. per lb. 

9d.- lOJd. „ 

10 |d.— Is. 

Demand not very active. Good 
English make can be bad from 
Is. 7d. to 2s. per lb. 

3s. 9d. per lb. 

2s. per lb. for cwt. lots. Market 
more active. Makers busy. 

fis. fid. per lb. Little demand. 

12s. per lb. for cwt. lots. Supplier 
not. plentiful. 

3s. 9d. por 11). for foroign makes 
Fairly steady. 

30s. per oz. 

4s. 9d. per lb. Foreign make. 

Is. lid. — 2s. 3d. per lb., according 
to quantity. 


£36 per ton net. 
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Magnesium Oxide — 

Light Commercial . . £75 per ton, less 2 £ %. 

Heavy Commercial . . £20 per ton, less 2£%. 

Heavy Pure . . . . 2s. — 2s. 3d. per lb., according to 

quantity. Stoady market. 

Menthol*— 

A.B.R. rocryst. B.P. . . 70s. per lb. 

Synthetic . . .. 20s.— 35s. per lb., according to 

quantity. English make. Steady 
demand. 

Mercurials . . . . Market rather flat, but prices un- 

changed. 

Red oxido . . . . 5s. 3d. — 5s. 4d. per lb. 

Corrosive sublimate . . 3s. 6d. — 3s. 7d. „ 

White procip. . . . . 4s. 7d. — 4s. 8d. „ 

Calomel .. .. 3s. lid. — 4s. ,, 

Methyl Salicylate . . 2s. 3d. — 2s. 0d. per lb. for carboys. 

A slightly bettor market. 

Methyl Sulphorial .. 25 s. per lb. 

Paraformaldehyde . . 3s. Gd. per lb.. Bettor inquiry. 

Paraldehyde . . . . Is. 4d. — Is. (id. per lb. in free 

bottles mul eases. Bettor 
demand. 

I'heuaeetin .. .. Gs. per lb. Nomow hat cheaper. 

Plmnftzono . . . . 7s. 9d. per lb. for ewt. lots. Quiet. 

1’henolphthalein . . . . Os. 9d. — 7s. 3d. per lb. In more 

plentiful supply. 

Potass. Bitartrate — • 

99/100% (Cream of 

Tartar) .. .. 88s. per cwt., less 2£% for ton 

lota. Firm market. Prices have 
upward tendency. 

Potass. Citrate .. .. Is. 8d. — 2s. per lb. 

Potass, lodido .. .. 10s. 8d. — 17a. 5d. per lb., accord- 

ing to quantity. Demand con- 
tinues. 

Potass. Metabisulphite .. 7Jd. per lb., 1-cwt. kegs included. 

Potass. Permanganate — 

B.P. Crystal . . • . 8fd. — 9d. per lb. carriage paid. 

Commercial . . . . 8d. — 8$d. per lb. carriago paid. 

(Quinine Sulphate . . 2s. 3d. — 2s. 4d. per oz., in 100 oz. 

tins. Steady market. 

Resorcin . . . . . . 5s. 6d. per lb. 

S.dol . . . . . . 4s. per lb. Very quiot. 

Silver proteinate .. 9s. 0d. per lb. 

Sod Benzoate, B.P. .. 3s. per lb. In steady demand for 

good qualities. 

Sod. Citrate, B.P.C., 1923 Is. 9d. — '2s. per lb., according to 
quantity. Much tinner in com- 
mon with other cit rates. 

Sod. Hyposulphite — 

Photographic ,. .. £14— £15 per ton, according to 

quantity, d/d. consignee’s sta- 
tion in 1-cwt. kegs. * 

Sod. Motabisulphite cryst. 37s. 0d.— 00a. per cwt. nott cash, 
according to quantity. 

Sod. NiLroprusside . . 10s. per lb. Less for quantity. 

Sod. Potass. Tartrate 

( Knchello Salt) , . 77s. Gd. — 81s. Od. per cwt., accord 

ing to quantity. Market quiot 

>od. Salicylate .. . . Market easier. Powder 2s. 4d. — 

2s. (xl. per lb. Crystal at 
2s. Gd. — 2s. 8d. per lb. Flake 
2s. 9d.' -3s. 4d. per lb. 

Sod. Sulphide — - 

Pure rocryst. . . . . lOd. — la. 2d. per lb., according to 

quantity. 

Sod. Sulphite, anhydrous £27 10s. — -£28 10s. per ton, accord- 
ing to quantity, 1-cwt. kegs 
included. In large casks £1 per 
ton loss. 

Sulphonal 16s. — 18s. per lb. 

Tirtar Emetio . . •* . . Is. 4cL per lb. 


Thymol . . . . . . 13s. 6d.- — 15s. 9d. per lb. for good 

white crystal from ajowau seed. 

PERFUMERY CHEMICALS 

Acetophenone .. .. 12s. 0d. per lb. 

Aubepine . . . . . . 14b. Gd. per lb. Advanced. 

Amyl Acetate . . , . 2s. 9d. „ 

Amyl Butyrato . . . . 7s. 3d. „ 

Amyl Salicylate . . . . 3s. 3d. „ 

Anethol (M.P. 21/22° C.) 4s. Gd. 

Benzyl Acetate from Chlo- 
rine-free Benzyl Alcohol 3s. 3d. ,, 

Benzyl Alcohol free from 

Chlorine . . . . 3s. 3d. „ 

Benzaldehydo free from 

Chlorine . . . . 3s. Gd. ,, 

Benzyl Benzoate . . 3s. Gd „ 

Cinnamic Aldehyde 

Natural.. .. .. 15s. Gd. ,, 

Coumarin . . . . 20s. „ 

Citronellol . . . . IBs. ,, 

Citral . . . . . . 10s. ,, 

Ethyl Cinnamate . . 15s. „ 

Ethyl Phthalate . . . . 3s. 9d. ,, 

Eugonol .. .. . . 1 Ib. ,, 

Geraniol (Palmarosa) . . 35s. „ 

Geraniol .. .. .. Us. — 18s. Gd. per lb. 

Heliotropine . . . . 7s. 9d. per lb. 

Iso Eugenol . . . . 15s. 9d. „ 

Linalol ex Bois do Rose. . 32s. Gd. 

Linalyl Acetate . . . . 32s. Gd. ,, 

Methyl Anthranilate . . 9s. Gd. „ 

Methyl Benzoate . . Gs. „ 

Musk Ambrette . . . . 62s. 6d. „ 

Musk Xylol . . . . 18s, „ 

Nerolin . . . . . . 4 k. „ 

Phenyl Ethyl Acetato .. 12s. Gd. „ 

Phenyl Ethyl Alcohol . . 1 Gs. „ 

Rhodinol . . . . . . 57s. Gd. ,, 

Safrol . . . . . . la l()d. „ 

Terpincol . . . . . . 2s. 9d. „ 

Vanillin . . . . . . 25a. 3d. — 26s. 0d. per )b. 

ESSENTIAL OILS 
Almond Oil, Foreign 

S.P.A, .. .. .. 15s. Gd. per lb. 

Anise Oil . . . . . . 3s. per lb. 

Bergamot Oil . . . . 18s. Gd. per lb. 

Bourbon Geranium Oil . . 35s. „ 

Camphor Oil . . . . 75s. per cwt. 

Cunanga Oil, Java . . 10s. Gd. por lb. 

Cinnamon Oil, Loaf . . 6$d. per oz. 

Cassia Oil, 80/85% . . 9a. 3d. per lb. 

Citronolln Oil — 

•Java 85/90 ° 0 •• ■■ 5s. Gd. per lb. Dearer. 

Coylon . . . . . . 3s. 9d. „ 

Clove Oil . . . . . . 8s. 3d. ,, . 

Eucalyptus Oil 70/75%. . 2s. 2d. ,. 

Lavender Oil — , 

French 38/40% Esters 2 (is. per lb. 

Lemon Oil . . . . 3s. 2d. per lb. Cheaper. 

Lemongrass Oil . . . . 3d. per oz. 

Orange Oil, Nweet . . 13s. 9d. per ib. 

Otto of Rose Oil — 

Bulgarian . . . . 27s. 6d. per oz. 

Anatolian , . . , 23a. 6d. per oz. 

Palma Rosa Oil . . . . 19s. por lb. Very short supply. 

Peppermint Oil — - 

Wayno County . . 2 Is. 9d. per lb. 

Japanese* * .. .. 18s. 3d. por lb. 

Petitgroin Oil . , . . 10s. per lb. 

Sandal Wood Oil — 

Mysore 20s. 6cL per lb. 

/ Australian .. , . 21s. per lb. 
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PATENT LIST 


ftlmlSSfii, H 1 ? in t' 1 '" of Applications for Patent* 

thoH „ , f f^. n h tni r 1 ,1 . thc . t: » B0 «f Complete Hpedflrntiong accepted 
; r sL; i ;; OUrnH , Ia ln , wh,(h ttlp acceptance Is announced. Corn- 

“£ 1 , *™ ■ 1 C0Urt; 


I. — Applications 

Buglin. Centrifugal dryers. 10,815. Muy 2. 

Boll. Disintegrating timl mixing. 10,051. Apr. 30. 

Bomnami. Distillnt ion. 10,883, h),884. May 2. 

Brundwood and I’mr. Hrmdmg or granulating madimog 
10,720. May I. 

Cos. fur Linda's Eismosehmen Akt.-Hes. Method of 
cooling and coikIi-jimi^ gaseous mixtures. 10,004. Apr. 30. 
(Her., 31 5.23.) 

Hrimm. Process for stabilising various materials. 10 800 
May 2. 

Kent and , Sykes. Furnaces. 10,002. May 3. 

Patent a kl leholaget- Hrondul-Ramcn. Rotary etc. fur- 
naces. 10,072. May 3. (Sweden, 12.5.23 ) 

Port i-a. Mixing liquids of diflcrcnl tempeiatures etc 
10,878. May 2. (Fr., 20.5.23.) 

So ns th age n. Mixing, eompaeting, and degassing viscid 
materials. lo, 050. Apr. 30. 

Velut. Filtei mg devices 10,847. May 2. (Fr., 12.5.23.) 


3828 (1023). Drencher, Thomas, and Scottish Dyes, Ltd 
1 reduction of flnthraquiinono bodies. (214,765.) 

lo,071 (1023). Imray. (Soc. of Chem. Industry in Basle) 
Manufacture of indigoid dyestuffs. (211,804.) 

V. — Applications 

D reaper. Manufacture of artificial silk. 10,849 May 2 
Klwgmann. 10,051. See X. ^ 

V. — Complete Specification Accepted 

17,790 (1023). Wuenseh and Koppol. Extracting from 
P>U88-> ) 8Ubftt,lTU '° S B roduPlB for UM « in making paper etc. 

VI. — Applications 

Farlmnfabri ken vorm. F. Bayer unci Co. Dyeing arotato 
silk. 10,791. May 1. (tier.. 1.5.23.) 

Scottish Dyes, Ltd.. Smith, and Thomas. 10,880. See 

VII. — Applications 

British and Foreign Lime and Power Corporation Ltd 
and Reid. 10,080. See. II. 

Friedonthul, and Industrie-Verwaltmig A.-H. Bromine 
solutions. 10,444. Apr. 28. (Ci»r., 27.4.23.) 

Hooper. Applying deposits etc. of silicon otc to 
surfaces. 10,058. Muy 3. 


I.— Complete Specifications Accepted 

3388 (1023). Appnreils e< Evaponiteurs Keener. Appur 
atns for distilling watei (208,503 ) 

8514 (1023) Yoleker. Finnaees. (211,808) 

1 1,475 (1023). Senior and Atkinson Di \ mg-machine 
(214,830.) 


II. — Applications 

British and Foreign Lime and Power Corporation, Ltd. 
and Reid. Mamitaeturo of gaseous fuel from lune-kih 
gases. 10,080. May 3. 

Donald. Piaits et<\ In, 055. May 3. 

Fnirlmirn. Apparat us for sweating or < ry st allising liaruffin 
etc. wax. 10,167. Api . 28. 

1< urbwerke vorm. Meister, Lucius, mid limning. Process 
of making methane. 10,701. May 1. (Cei\. J.5 23.) 

dolly. Curbonisnt ion of bituminous caking coals lo 740 
May 1. 

Mureosehe. Manufacture of agglomerated combustibles 
10,742. May 1. 


II. — Complete Specifications Accepted 

29,38-1 (1022). Neilson, Laing, and Booeoek. Manu- 

facture of fued briquet tea. (214,668.) 

34,052 (1022). Ibdlmann. Di\ -distillation, de-gasitiea. 
lion, or gasification. (21 4,075.) 

1222 (1023). Algeria Norit Maatseb. Prodin ing acti- 
vated carbon. (108,328.) 

2543 (1023). Anglo-Saxon Petroleum Co. (Hillman). 

Purifying mineral oils from sulphur. (214,733.) 

14,308 (1023). Rutgersuorko Aid. -Cos. Production of 
are -light elect rode. s. (190,018.) 

10,162 (1023) V. L Oil Processes, Ltd., and Lucas. 
1 reatnu ut of oils and spuds, (214,871.) 

28,620 (1923) Algem \011t Maatseh. Producing acti- 

vated carbon. (206,862.) 


IV. — Applications 

Durand uud Hiiguemn \kt.-Hes Manufoet ure of disazo- 
dyostuffs. 10,882. May 2 (Cir. 2.5 23.) 

Farbwerke vorm Mender, Luems, und Br lining. Manu- 
facture of lmlogemited ox vthioimpht bene- lo 170 \nr 28 
(Oer., 28.4.23 ) * " 1 * 

Scottish Dyes, Ltd.. Smith, and Thomas. Dyestuffs a* 
dyeing. 10,886. May 2. TjM 

IV. — Complete Specifications Accepted 


3584 (1923). British Dyestuffs Corporation. Ltd , Perkin, 
and Clemo. Manufacture of bodies related to the aei alines 
(214,756.) 


Y II. — Complete Specifications Accepted 

1775 (1023). Bhopal Product* Trust, Ltd., and Fray- 
mouth. Obtaining oxalic acid or its salts. (207,489.) 

20o2 (1023). Bhopal Produce Trust, Ltd., and Fraynumth. 
Obtaining calcium oxalate from vegetable matter. (208,684.) 

VIII. — Complete Specification Accepted 

1697 (1023). Holden. Removal of the brown coloration 
m eluna clay.-.. (211,600.) 

IX. - Applications 

British and I o reign Lime and Power Corporation, Ltd 
and Reid. 10,080. See TL " 

Pioda. Manufacture of Pm timid cement. 10 556 \ nr 
20. (U.S., 4.5.23.) ’ 1 ' 

Tomlins. Building materials. 10,573. Apr. 20. 

Znttore. Impregnating woods. 10,703. May 1 

IX. — Complete Specification Accepted 

5423 (1023). Babcock and Wilcox, Ltd. (Babcock and 
Wilcox Co.). Cement -kiln systems. (211,770.) 

X. — Applications 

Beasley, Middleton, and Metals Production, Ltd. Reduc- 
tion of ores. 10,805 May I. 

Harnett and Smith. Magnetic alloy’s etc. 10 077 
May 3. 

Hooper. 10,958. See YU. 

Klugmann. Manufacture of cotton corduroy cloth for 
extraction of gold. 10,951. May 3. 

Simon. Concentration of Tin ores. 10,635, 10 030 

Apr. 30. 

Snell tier Naehf. Reiss/eugfabrik Akt.-Hes. Production 
of a weatherproof oxide layer on electron metal. 10,600 
Apr. 20. (Her., 1.7.23.) 

Vauderstoin. Cupola furnaces. 10,779. May 1. 

Wittig. Method of making iron alloys. 10,567 Am 
20. (Her., 12.7 23.) ‘ 1 

Wittig. Method of extracting vanadium. 10,609. Apr 
30. (Her., 7.5.23.) 1 

X. — Complete Specification Accepted 

13,75.» (1923). J llaiiuim Pigment- Co. Treatment of 
titamferous material. (200,800.) 

XI. — Applications 

Soe. Ta-lco e Hrafite val Chisone, and Ridoni. Maim 
fact lire of electrodes from natural graphites. 10,450 
Apr. 28. 

Stuart. Electrolytic cells. 10,551. Apr. 29. (U.S.. 
30.4.23.) 
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XI. — Complete Specifications Accepted 

7702 (1923). Monnot. Electric storage butteries. 

(214,799.) 

10,359 (1923). Helfenstein. Forming continuous 

electrodes for oleetric furnaces. (214, H23.) 

14,398 (1923). Rutgerswerko Akt.-Ues. See II. 

20,140 (1923). Soc. Anon, le (Virbonc. Rendering porous 
electrodes impermeuble to liquids. (211,832.) 

XII. — Complete Specifications Accepted 

34,885 (192). Potroft. Production of soap. (214,079.) 
2391 (1923). Aisoho. Mauufaeturo of solvent, soaps 

from sulphonutcd oils. (214,735.) 

XIII. —Application 

Potter (Soc. Anon. L'Oyonaxienno). Manufacture of 
plastic material. 10,413. Apr. 28. 

XIII. — Complete Specification Accepted 

13,755 (1923). Titanium Pigment Co. Sec X. 

XV. — Application 

Long. Treatment of vegetable ivory. 10.705. Apr. 30. 

XVI. - Application 

Teller. Fertiliser. 10,974. May 3. 


XIX. — Application 

Chapman. Treatment of frozen meat. 10,587. Apr. 29 
XIX. -Complete Specifications Accepted 

3388 (1923). Appareils et Evaporateurs Kestner. Sir l. 
10,342 (1923). Bull. Inseetieidos, vermifuges, sheep-dips, 
and the like. (214,822.) 


XX.— Application 

Johnson (Badisehe Anilm tind Soda-Fabnk) Process for 
l mtisfonnmg oxides ot carbon inlo* organic compounds. 
10,135. A pi. 28. 

XX. -Complete Specifications Accepted 

11,971(1923). Hansford (CasAclln u. Co.). Mumifncturo 
o! /odmlkylamitiourylpliosplnnous acids. (214,830.) 

1 f». 324 (1923). Howards and Sons, Ltd., and Blagden. 
Mamdacture of benzene derivatives containing carbon hide* 
.h.mw, particularly thymol. (214,899.) 

17,250 (1923). N. V. Vcreeu. Fa hr van t.'hemw lio 
! *o tdueteii. Obtaining organic super-oxides mu fully divided 
. onditiuu. (200,508.) 

27,3 10 (1923) Merck, Wolfes, aiul Maeder. Mauufaeturo 
of synthetic /-«*oeaino (211,917.) 

Wl. Complete Specification Accepted 
0530 (1923). Ratin'* ( in emit. Obtaining direct jihoto- 
ri.iplue positives h\ reversal. (211,431.) 

Will. Complete Specification Accepted 
210 1 (1923). Hilger, Ltd , and Old. Polurunetru appnr- 
,i!in (211,712.) 


GENERAL NOTES 

Official Trade Intelligence 

The Department ot Overseas Trade (Development 
.md Intelligence, 35, Old Queen Street, London, 
S\\’l.) has leeched the following enquiries for 
British goods, British firms may obtain further 
information by applying to the Department and 
quoting the specific number : Argentina : Scientific 
and optical instruments, glassware, (21722/FAV. 
IT, 2); Australia: Artificial silk yarns, (497); 
Bled deal machinery, (499); British If est Indies : 
Mining supplies, (501 ) : Canada: Builders hardware, 
lutlery, crockery, (502): Cochin-China: Iron and 
Teel hollow-ware, (853/9/F.G./E.C./2) ; Esihonia: 
Sugar, (508) ; France, : Sulphate of copper, (509) ; 


Italy: Silk, (511); Netherlands : China, earthenware, 
glassware, (514) ; Silk, (51<>) ; Paint, chemicals, 
pharmaceutical specialities, surgical rubber goods, 
(517); Hardware, crockery, paper, (519); Cement 
and bitumen roofing, (22816/F.W./M.O j'2) ; Poland : 
Photographic materials, (521); Smyrna: Skins, 
hides, tinplate, iron (525) ; Agricultural machinery, 
(12883/F.E./E.C./2) ; South Africa : Cutlery, (505) ; 
Linseed oil, (13013/E. D./C.C./2) : Varnish and enamel 
(529) ; Switzerland : Galvanised and black sheets 
and tubes, (524) ; C nit ed Stales : Perfume, (529). 

Trade Information 

The ILR. Gear is a most interesting device the 
object of which is to provide, in a compact space, 
means for increasing or decreasing the speed between 
a prime mover and a working object. Although 
involving no new engineering principle, the gear 
constitutes undoubtedly a new application of the 
worm gear, of which it retains both the efficiency 
and the strength but in enhanced form, the efficiency 
having been found to be 75 per cent, in one case, 
compared with 50 per cent, for an ordinary worm 
gear. Any gear ratio from 1 to 1 upwards to 10,000 
to I or very much more can be obtained in a small 
space, as the system allows of an almost infinite 
variety of sliced ratios with little change of the 
actual gear, in addition it presents various interest- 
ing advantages, such as the possibility of obtaining 
from one gear more than one source of drive, each 
source furnishing power simultaneously at different 
speeds and at different angles from the prime mover, 
as for instance two separate conveyor belts at right 
angles. In addition the gear can furnish one source 
of drive, the speed ot which can be varied in steps as 
required, e.g., in a mechanical stoker. As a further 
instance of its adaptability the gear can be mounted 
for use in a lifting drum. Ordinary gears are rarely 
free from “ chatter,” but the T1 U! gear is noiseless 
and, as it works in an oil bath, it should have a long 
life. The largest gear yet made is that for the 
Bleachers’ Association, being designed to deal with 
150 h.p. at the very slow speed of 9 0 revolutions per 
minute. The smallest gear is for one-fiftieth of a 
horse- power. A number of H.R. gears can he seen at 
the British Empire Exhibition at Wembley. 

Metallisation is the name given to a process by 
means of which any solid can be coated with an 
impervious layer of any of the useful metals or 
alloys. Zinc, ’ tin. lead,” aluminium, copper, iron, 
nickel, brass, bronze 1 and other metals or alloys can 
he deposited by the process in layers of any thickness 
from 0*001 in upwards. In a general manner, 
metallisation can be said to be useful for the pre- 
vention of corrosion, for the production of an artistic 
effect, or for improving the appearance of manu- 
factured articles. No vehicle is used in depositing 
the metal, which never cracks or chips off, and it is 
deposited in such a cool state that fabrics are 
uninjured and thin metallic articles arc not warped 
in any way. The metal coating can be left in a 
matt state, and can then be painted or lacquered, 
or it can be coloured and polished. Applications 
of metallisation that are of particular interest to 
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the chemical industry, are the coating, externally 
and internally, of iron and steel structures, tanks, 
vats, pipes, and mixers with metals such as lead, 
aluminium, tin, copper, etc., to prevent corrosion 
by specific acids, vapours and gases. For instance, 
containers for foodstuffs can lx* coated with a non- 
poisonous metal such as aluminium without the use 
of a poisonous flux. Metallisation, Ltd., undertakes 
to advise on coatings for use in any industry and 
invites those who are interested to see the practical 
demonstrations of metallisation given daily at the 
company's stand in the Fa lace of Engineering in the 
British Empire Exhibition. 


PUBLICATIONS RECEIVED 

Text-books oi 1‘iivsk u. ( ’h cm rsTiiv. Edited by Sir W. 
It ci m Nit \ , K C B., I). Sc , E R.S , anil E. G. Donmm, 
C it E , M.A., Fit D . E. It S. Vnl I. Spc< trosi-opv, 
b\ Fio! E. (’ C B.ilv, (\B E., E R.S. Fp. xi f298. 
London Lon^ai. ins. Gnvn and (V)., 1021. Piiro 11s. 
Masuiacturk oi Acids and Alkalis. By Lunge and 
( 'mum mg. Vo! II. Maiiuhioturo of Sulphuric Acid 
(Cbambci Pio.css), by . Wyld. Pp. xii | 121, and 
1 ol. III. Tile Uoncmitnition of Sulphuric Acid, by 
J. \\ r Parker. Fp. mi | 3!) I. London. (Gurney and 
.Jackson, 1021 Pine 31s. (kl. each. 

Publications o»- me Dki’viitment ok Scientific and 
Indcntri \ii Rkskajuii II M . Stationciy Office: 

Tin: Tm kmh. ritorKitTir.s in. Methyl ( 'mi.oiudk. By 
I). N Slim iIkhim', At . A Eoml fnvoht igation Hoard. 
Spe< ml Itcpmt No 10, bv til., Engineering (‘oinrnittoe 
oi Hie Hoard. Pp. A2 { Hi. 1921. Price Is. 

Pul v rat i s fi> Com, Systems in Amkhica. Bv L. (■. 
Haivc\. End Rc-cai<b Hoard, Spccnd Report No. L 
T’binl edition Pp. 131. 1023. Puce os. 

Rkeort on ru k Com m mu k and Indcstjuv ok Bulcari a. Hv 

(■ 11 I* Peake Department ol Oveiseas Trade. 

Pp 20 II M, Stationeiy Olbee, 1021. Price Od. 
Minerals oi- iiik Em mu-:, Hnrrisn Empire Exhibition, 
Wembley. tmpeiial Mineral Resonrees Bureau 
Pp. 32S, 1021. Puce on. 

Oils. Eats, AVaxfs, and Resins Hy E 1C Rollon and 
1L G. Pellv. With a lorewoid bv H.R.H. the Pi nice 
ci Wales, K (L, and general introductions by the 
Rt. Hon- Sir E. (Jeddes, (1 G.B., and .) . H. Ratty. 
l*p. 27T. London E. He mi, Ltd., 102-1. Price 21s. 
\nm'\i, Report ok tiie Kxit.osi vkh Division ok the 
Dm’vhtmkvt ok Minks for the Calendar Vkah 1023. 
Dipuitmeut ol Alines. Explosives Division No. 13 
Pp. 20 Ottawa - E. A Aeiand, 192L 
Report on tiik Industrial vno Economical Siti aiion in 
O.fc uosi o\ am \, daO'd February, 1024. By E. C. 
Donaldson Raw Inis Department ol Overseas Trade. 
Pp. 42 11 M Stationery Olbee, 1021. Price Is. Od 

Ke(.ut.\tio\s \ni> Ononis Relating to Mines under the 
Coal AIinks Act, 1011. pp i\ + J57. London- Jf.M. 
Stationery Office, 1921. Price Is. 

ReSJNKS F.T TfIUBE.NTIIINEs IT I.l-S INDUSTRIES DkRIVEF.S. 
Hy A1 . A” ey.es and G Dupont Ene.vclopedie de 
Chimin Industrielle Pp 656 Pails: J. B. Bail- 
fibre et FjN 1021. Price Paper 60 fr., bound 
70 fr. 

Some Studies in Bio-Cue wintry Bv Dr. (L J. Fowler, 
D.Sc. Pp. iv-kl97. Bangalore. The Phumix Print- 
ing House, 1924. 
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Fifty-sixth Annual Report of the Dominion Laboha- 
tory, New Zealand. By J. S. Maelaurin, D.Sc., 
F.lt.S. Department of fnternal Affairs. Pp. 58. 
New Zealand: AV\ A. (L Skinner, 1023. 

Eastman Organic Chemicals Libt, No. 11. Pp. 62. 

Rochester, N.Y. : Eastman Kodak Company, 1924. 
Monthly Report of Coal Statistics for Canada. Canada 
Dominion Bureau of Statistics, Mining, Metallur 
gical and Chemical Branch. Vol. HI.. No. 1. 
Pp. 20. Ottawa: F. A. Acland, 1924. 

Year Book, 1924, of the American Society of 
Mechanical Engineers. Pp. lx I 724. New York: 
The Aineiican Society ol Alochnnical Engineers, 
1924. 

P Ulll. I CAT I ON H OF THE U.S. BUREAU OF MlNt-S, DEPARTMENT 
of the Interior. Washington : (Government Print- 
ing Olliee, 1921. Price 10 cents. 

Camion Monoxide Hazards from House Heaters 
Burning Natural (Gas. By (G. W. Jones, L. B. 
Berger, and W. E. Holbrook. Tecbnie.il Paper .377 
Pp. i v 4 3 L . 1923. 

Quarry Accidents in thf. United States during the 
Calendar Year 1922. By W. W. Adams. Technical 
Paper 353. Pp. f HI . 1924. 

Stone Dusting or Rock Dusting to Prevent Coal- 
dust Explosions, as Practised in (Great Britain 
AND France. By G. S. Rice. Bulletin 225. Pp. 
iv-J-57. 1021. 

Publications of the L S. (Geological Survey. Depart- 
ment of the Interior, Mineral Resources of the 
United States, 1022. Part JL Washington. fGo\- 
ernment Punting Office, 1024. — 

Cahiion Black Produced from Natural (Gas tn 1022. 
No. IL29. Pp. .315- .346. By G. B. Richardson. 
Stone in 1022 By G. F. Loughlin and A. T. Coons. 
No. II : 28. Pp 261 -344. 


EDITORIAL NOTICES 

The Society as a body is not responsible for state- 
ments and opinions appearing in the Journal. 

Members of the Society, and others, are invited 
fo submit original articles, news, notes and other 
relevant information to the Editor of Chemistry d 
Industry. Such contributions should he clearly 
written (preferably typewritten with double spacing), 
and be accompanied by a stamped and addressed 
envelope. They will be paid for if inserted. Sources 
of information should always be given, not neecssarih 
for publication. 

Hon. Secretaries of Local Sections and of other 
Societies are asked to forward notices and reports 
of meetings as early as possible, and publishers f<> 
send books for review 7 , direct to Thk Editor, 
Chemistry <(■ Industry , Society* of Chemical 
Industry, Central House, Finsbury Square 
E.O. 2. [Telephone: (lorkenwell No. 2429.] 

lUm. Secretaries of Local Sections and of oth > 
Societies are asked to note that announcements •>; 
forthcoming events cannot he inserted in the next issio 
of the Journal unless they are received not lat< / 
man Tuesday in any week. 

Matters relating to the Transactions and Abstract 
including Papers intended for insertion as Oommui) 1 
cations, should be addressed to The Editor <> 
Transactions, at the same address. 
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EDITORIAL 


A N interesting contribution from Prof. Vegard, 
of the thiiversity of Christiania, appears in 
Nature for the 17th inst. Prof. Vegard has 
lor several years been engaged in the study of the 
uu ora borealis and its spectrum ; observations have 
Urn made at Trornso, at Bossekop, in Christiania and 
i.ilt ly at Leyden. Those who have visited the 
Ninth of Norway in the autumn know how magnifi- 
1 . nt a spectacle the aurora may he. Those exhibi- 
m.ns of the phenomenon which we oeeasionallv sec 
in the northern parts of the British Isles, interesting 
^ they are, have not the brilliancy of the sights to he 
« mii north of the Arctic Circle. The auroral spectrum 
nntains lines in the blue and violet identical with 
I a eminent lines in the negative band spectrum of 
nitrogen and a line in the green of wave-length 0577 a, 
winch has been a puzzle to chemists and astronomers 
tm a score of years. Vegard concluded several years 
ri ii< > l hat this line also should be attributed to nitrogen, 
..ml lie suspected that the nitrogen at the very low 
5 hiperalure of the upper atmosphere was condensed 
a. to flusters of small crystals. At Leyden, in the 
Kamorlingh Onncs laboi.itory, Vegard investigated 
die light produced when solid nitrogen is bombarded 
la cathode rays. He found two green lines, one of 
diem a broad and strong one of wave length about 
V)77 and another of wave length 5250a, and other 
luiis proving f hat the typical auroral spectrum is 
< m ut < m 1 by solid nitrogen in these circumstances. 

I 'Mind nitrogen has been investigated by Dewar, by 
bdv, Dorman and other chemists. Solid nitrogen 
if \\< at —210° (\, aruf the detection of solid nitrogen 
m ’lie upper reaches of the atmosphere is an inter- 
‘ 1 mg contribution to our knowledge of temperatures 
m 1 cgions perhaps a hundred mik’s above tin* earth’s 
1 1 1 1 lace. 

* * * 

1 he letter from a C'alifornian eorresjiondent on 
d" English language appeals to us in our editorial 
dim. The written language is a tool which may 
aiade remarkably efficient ; the use of this tool 
!s an art comparable with that of the engraver or 
da 'culptor. A weekly journal dealing with chem- 
1 d\ is not suited to the practice of this art in its 
hidiest form. In too many eases the writing and 


the proof correcting must he done hurriedly and of 
our thousands of readers many are content to learn 
the new facts and value but little the form in which 
they are presented. Besides, the training of our 
chemical writers and our chemical editors does not 
tend to elegance in expression. We wish it were 
otherwise ; to write a simple style, setting down in 
a suitable manner the story one has to tell, is not a 
difficult art ; it is like skating on the outside edge, 
perfectly easy to do tolerably wilh a little practice; 
it is nothing like so difficult as making losing hazards 
on a billiard table, which involves great nicety of 
touch, unusual accuracy and considerable practice. 
We often wonder that scientific people are not 
more fastidious in the art of writing : our corres- 
pondent gives an instance : he says, the use of 
etc., although common and accepted as *’ good 
English ” — common enough it is, hut not, we trust, 
accepted as good English except in very rare instances. 
Scientific articles and books are not to h*‘ taken as 
standards : every time we read a paper in a chemical 
or physical journal, we ought so soon as possible to 
read as an antidote a chapter of the Bible, one of 
Lambs essays or a poem by CalverJcv or Milton. 
Tt is now several weeks since we praised the book of 
an American author, Mr. T. A. Bickard, on “ Technical 
Writing.” We offer no excuse for doing this ; if 
an Englishman, a Scotsman, an American or a 
Welshman, yes, indeed, can show us how to make 
the tool more efficient or to use it more neatly we 
are very glad and we are grateful to him. That 
there is much good sense in Mr. Bickards book we 
are satisfied ; we have read it through from beginning 
to end. Whether it is difficult to write well, in a 
really good style, we do not know ; we have never 
attempted it : we do not write fiu yranrl Print r. 
On the other hand we are satisfied that to write 
chemical articles, on a variety of topics, in simple 
language that- may be easily understood, is very 
easy. Many men and women and some children 
can achieve, this. The only trouble is getting the 
necessary information into one's head ; we under- 
stand there are .some gifted people who can write 
articles without having their memories charged with 
the facts. We envy them ; for us, learning is, 
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or rather was, one process , writing another, not 
to he confused with tfie first. Mr. Allens letter, 
like Mr 1 Pickard s hook, comforts us with ihk 
retleetion great as are the differences hot wen) the 
Ameneaii and the British journalese, unintelligible 
as are to us the accounts in f he New York papers 
of baseball matches . there k vet that common 
language which is used h\ all those who on either 
-side of the Atlantic make any attempt to write 
standard English r rhc language of Mr. Ahhott, 
Sir Clifford Allhutt, and ^lr. Jtrekard is tire same. 
If the Americans choose to spell color without the 
letter u,” they may he forgiven Every English 
lawyer does the same in his legal documents : we 
must admit that it is more meritorious to spell it 
in this wav hc< ause that is the tradition in your 
profession, than beeause yon make an innovation 
of greater simplieity. The one reason is a due regard 
to precedent , the other a total disregard to the feelings 
of your fellow creatures It is the difference between 
orthodoxy and heterodoxy , the one is our doxy, 
the other k yours 

* * * 

YYY se< in the columns of the Munch<st< r (luardian, 
which is usually well-informed in such matters, 
that a decision on the agreement between the British 
Dyestuffs Corporation and the Interesscn Gemein- 
schaft mai he expected within a lew days This 
decision will be eagerly and even anxiously awaited : 
it is easy to conceive an agreement which would he 
acceptable to the shareholders of the British company 
and \ et be fatal to the progress of British chemistry 
and all the industries which depend on it. The views 
of chemists in this count ry and of manufacturers here, 
other than the Dyestuffs Corporation, have been laid 
before the Coycrnment by numerous deputations, of 
which one from the Federal Council is perhaps both 
the latest and the last The imturc of this particular 
deputation srinx to havi been misunderstood by a 
correspondent who has written to tin* ('lumical Ayr. 
As the point k ot interest, we may remark t hat the 
deputation tried to set foith tin' views of the Federal 
Conned only. not the views of am particular indi- 
vidual. nor' those of am soviet \ or club in which such 
indh idual might, he supposed to be specially inter- 
ested. The Federal Council has no jmh1ic.il views 
and ik spokesmen sei ujmloiislv and obviously 
avoided am discussion of the political nsj>eet of the 
problem It seems to us absurd that anyone should 
comment <*n the inclusion in the deputation of some- 
one who h.n othri interests in life besides the Federal 
Council Tlit'i < ■ is no single member of the Federal 

Conned w la * has not other important interests, and 
no just caiM* nl complaint < wsts that a in. in. who is 
able and willing to spare the time, should assist the 
Federal Council to put loiward ojiinions which 
represent t lie collect l \ e views of that Gounejl. Supjiosc 
the Society ot ( 'hcmi< al Industry decided to advocate 
a particular policy with regard to Chemistry House, 
has a shareholder in a eomji.im any teason to com- 
plain that one ot the directors who happens to be on 
the Society's Council has meddled in a controversial 
and difficult question ' In the chemical world an 
ounce of encouragement k worth a ton ot criticism 


THE OIL SHALES OF SOMERSET* 

By Dr. W. FORBES-LESLIE 

f l he vital need of all industry is cheap fuel, indeed 
it is the basic element in human jirogress and civilis- 
ation for upon the form of fuel largely depends tin* 
(‘volution of the human species. Wood was the first 
filed used by human beings and has descended to 
us from primitive man- the splendid civilizations 
of the ancient world of Persia, Egypt , Greece, 
Rome and Mediaeval Europe belong to this age. 
Coal followed, bringing into being and subserving 
the need of the mechanical age. Less splendid and 
perhaps less durable but more practical and more 
productive of those essentials for human comfort 
than the latter. Already the coal age is passing and 
a new and more potent fuel has seized the imagination 
of the world and is sujierseding it in all the realms ot 
industry and commerce. Coal brought the steam 
engine, the railroad, the steamship. Hitherto the 
world of the wood age relied for swiftness on the 
horse,, for transport on the wind driven ship. But 
petroleum, or mineral oil, the new’ fuel, has increased 
the utility of the steam engine and the steamshij) 
and added speed and ocean range to the latter un- 
dreamt of hitherto. Petroleum has also given us 
the internal combustion engine, the motor ear, and. 
above all, has endowed man with another power 
over Nature- the power of flight, so that he is now 
bird and man. The characters of fuels vary — wood 
is solid and flexible, coal is solid and friable, hut 
petroleum is liquid. But petroleum was coal, oi 
in a sense so. and it was wood. Petroleum is only a 
step further in the complicated process of organic 
decoin posit ion. 

r l he origin of petroleum oil is to be sought in 
vegetable and animal remains of past geological 
periods, which have been entombed in muds and 
silts with exclusion of oxygen. r l lit 1 same process e 
seen in action to day in tin* deltas of great rivers and 
in estuaries. These will ultimately become the oil 
fields of future geological ages. r l hese areas usually 
occupy subsiding basins and as the load of sediment 
descends the isotherms, or earth heat units, increase 
till the organic, mutter resulting from deconqiositioii 
is distilled, and escapes as oil, gas and water into 
adjacent porous rocks, calk'd reservoir rocks, esjicd- 
ally if they are Hexed or folded, as happens through 
dynamic action. r l he oil may remain caught in the-r 
tectonic structures for ages and only escape when 
the drill penetrates them , or through j>ost orogena 
changes it may he dissipated in the ensuing eon 
vulsions. 

Coal also has its origin in vegetable remains <*} 
past geological periods, entombed in silts and mud' 
with partial occlusion of oxygen. By artificial mean- 
tar oils and benzols can Ik* extracted from it. 

But another -fuel exists in Nature which is nioie 
nearly rr Bfce d to petroleum than coal, both jrhvsicalb 
and chenfleally, and that is “ oil shale.” 

Oil shale was known before* Colonel Drake d.~ 
covered the tirst petroleum y\ell in ISot). Oil slid* 
y\as kimw r n in England in lt>94 when a pal cut w »** 

* Road at a special mooting of the Bristol Section, on Ma\ •» 
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-ranted for Us treatment. It was obtained for 
medieal purposes in 1701 and the first plant was 
established in England in 1815 at Sunderland. In 
ISOt oil shales vvere worked at Autuu in France. 
In 1894 thirty-eight plants were working in Scotland, 
.ind as early as 1800 there were fifty to sixty plants 
working in America. The discovery of well petroleum 
caused the shutting down of the American plants 
,md ultimately of the French plant at Autun, but 
scotland.has continued to work throughout the early 
days of competition and later has been producing 
about 3,000,000 tons annually with a value of from 
'.‘750,000 to £2,081,000. 

The origin of shah* oil is the same as that of petro- 
leum. It arises from vegetable and animal remains 
( ntombcd in the silts and muds of past geological 
aecs. It may be said that all petroleums were at 
m>t in their decom positional evolution oil shale and 
ih.it dynamical and thermic causes were responsible 
tor their^ ultimate difference. 

Since 1850 petroleum products have gradually 
usurped the position of coal, and that in a world 
"here industrial development, through increase of 
population, and more perfect methods of production, 
!us exceeded all previous estimates. Progress in 
the hist 50 years has rushed forward and upward 
with ever increasing velocity and range of curve till 
th** future appals us by the immensity of its possi- 
bilities How much do we owe this to petroleum 
■»n«l i t s allied fuels ( Much, for the form of fuel 
underlies the (‘volution of human progress and 
creates environment. 

'I he discovery of petroleum in 1859 destroyed the 
beginning of the oil-shah* industry in America and 
in France, and cheeked any development of this fuel 
in other countries, Scotland excepted. To-day the 
position is reversed. Hear what a leading exponent 
ol the petroleum industry has to say in an article 
late as Monday, March 31. 1924, in the A nr 
)<»!: ('nmmvrcinl Journal . 

The manufacture of oil and its byproduct'' 

bom shale rock can now lx* established profitably 

in Ihe United States and it is likewise necessary 

that it be started 

In 1923 the United States of America produced 72 7 ■ 
p< i ( (‘lit of the total world production of petroleum. 

<" loughK 122,500.000 tons In 1914 she produced 
"nl\ 41,333.333 tons Jn less than ton years* the 
I'lodiu-thm has increased by nearly 180 per cent. 
Mnfor vehicles have increased bv nearly 3900 per 
(• nt during tin* last twelve years and tin* production 
"I LMsoline has only increased l»y 900 per cent 
Itiuil White, ( J colog is't of the United States Ecological 
b'nve.N, test i tie* I recently before tin* Senate Public 
h'lids Committee that within live years the United 
^ lbs Navy would have to depend upon foreign 
"'I helds or on oil shale for its supply of oil Other 
' lm "'’iit authorities estimate that the known reserves 
(> l pHrolcum left in the ground in the United States 
11 on >u nt s to no more than 9.150.000.000 barrels. 
v»ppio\imately 1,525,000,000 tons, and that in ten 
'* l,s <»* less America will la* purchasing oil for her 
^ '* > Tim United States has 15,000,000 motor 
* ■' 1 v or 80 per cent, of the world's total, and she 
llM ' two-thirds of tin* world's oil production —a 
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production only kept to its present level bv the for- 
tunate discovery of the big Southern Californian 
Pools in 1921 and 1922. A leading Industrialist ot 
Croat Britain reviews the situation as follows 

If their present curve of consumption, especi- 
ally of high-grade products, is maintained, the 
Americans, in ten years time. v\ill he importing 
500,000,000 barrels of oil a year.* 

It may also be recalled that while America is con- 
suming tw o- thirds of the world’s oil production she 
has onh 12 per cent, of the know n oil reserves remain- 
ing in the ground. 

The above statements are of serious import and 
are made by many of the greatest geologists, chemists 
and statisticians of the United States. The position 
of the petroleum industry to-dav indicates that 
unless stabilising factors are found demand will 
exceed supply w ith the introduction of all the delimit- 
ing and degenerating elements which are inherent 
to such slip backs in industrial progress. 

Can those factors be found l The eminent Ameri- 
can expert quoted at the beginning ot this paper 
frankly states that tin* oil shales of America can be 
profitably worked even on a standard of comparison 
of prices as finely cut as the oil prices of 1922, which 
cannot possibly, tor lowness of price, ever again recur, 
the flush production being due to over-drilling and 
the discovery of the great pools of Southern California. 
It is stated on good authority that oil shales can be 
treated in Colorado, Utah aiid Kentucky for about 
81-50 or about 0s. (id. per ton. and relined for another 
81-25 or 5s. 3d.- a total of 82-75 a ton of shale. 
This will give about a barrel of oil or 42 American 
gallons, which sells at 80 per barrel, leaving a profit 
of 83-25 net, or about 14s. This is in competition 
with oil-well production in the same country. Colorado 
and Utah alone have an estimated oil content in their 
shales of 12,000,001 >,<100 tons, or 12 times the known 
oil reserves ot the United States. 

Here then is the stabilising factor to supplement 
and to succeed the uncertain oil-well supplies of the 
present day. If it is possible to work the American 
shales in competition with idigenous petroleum how 
much more profitable is it to work oil shales in 
■ countries where I licit* is lilt 1* * or no indigenous 
petroleum like Canada, France, England, Esthonia, 
Sweden, Hermans', Spain. Brazil and Australia. 

Although new oil fields have been discovered in 
other parts of the world, many of those already pro- 
ducing being only in their infancy, still the ratio of 
demand over supply is such an increasing one that 
exhaustion even lien* is foreshadowed. 

From these remarks it will be obvious that oil 
shale and petroleum arc not rivals but relatives, 
seeking to meet conjointly tin* needs of the industrial 
world. 

This review of petroleum and its position to-dav. 
is also necessary in treating a basic object for am 
description of tin* new oil shah* discoveries in Somer- 
set. flow these appeal to the American mind is best 
expressed in the words of a well-known oil authority , 
writing in the American press •- 

In England, large deposits of oil shale have been 
known for many years in Norfolk and Dorsetshire, 
but owing to the large sulphur content- about 
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7 per cent .— they have been unavailable up to 
this time. A few weeks ago a discovery was re- 
united which undoubtedly will have a most 
important influence on the industry and commerce 
of tireat Britain.” 

In Mich u sense do these Somerset oil-shale discoveries 
appeal to the American mind. 

Now, what are they i They consist of an immense 
deposit of liassic sediments, concentrated by dy- 
namical causes and chemical interactions into alter- 
nate beds of black, blue* and brown laminated shales 
and argillaceous limestones. A great and massive 
formation. For centuries it has been worked for 
limestone for making hydraulic limes, but the shales 
(called locally “ scale ”) were thrown away as waste 
product . 

This massive assemblage of boils extends from 
Blue Anchor on the West to (’ombwieh on the Kiver 
Barrett a distance of about 14 miles. It is divided 
into two dynamical basins by the Devonian ridge of 
the Quantocks and the Marginal Triassic rocks, viz., 
the Watchet basin and the Lilstock basin. The 
latter has a breadth of from l to .‘1 miles, being roughly 
triangular, and a surface area of about 17 square 
miles. The former has approximately an area of 
.4 to 4 square miles, making a total of about 20 square 
miles. Two main ridges run East and West — one 
forming the coastal cliils, the other the inland out- 
crops. The coastal section dips landwaids 2 5-35 
degrees to I lie south. The inland outcrop dips 
seawards about 2.7 70 degrees to the north. The 
valleys between these being synclinal. The faults 
are principally in type apical fractures belong 'mtf to 
an anticlinal and synclinal system. Viewed obliquely 
from NAY and JN.F. they appear as a series cf step 
faults with tbro\v downs to the east. The strati- 
graphy varies in the different seiies, but a general 
type is met with throughout. The lithology likewise 
differs, and these differences are sharply confined 
to the life zones. The shales are blue, black and 
brown They have* a thickness of from 1 foot to 
25 feet and over, are finely laminated or massive, 
but on weathering even the massive varieties exhibit 
fine laminations. The fracture is eonehoidal, and 
the note woodeny, the streak brown, the jointing 
square or triangular A type of flagstones is common 
in Um lower beds. The effect of thermic action is 
most remarkable Resistance is great and tempera- 
tures of even 1 000 and more, do not flux the 
n>ck or cause it to run. It can be burnt under a 
steam boiler like coal, providing the air currents are 
kept free I'ndcr marine weathering, the oil shahs 
retain their texture, hardness, colour and oil contents 
for coiisidct able periods. Long atmospheric weather- 
ing causes sev tc oxidation changing the colour to 
yellow and the rock becomes friable and loses its oil 
contents. 

The formation is divided into seven main series of 
life zones. This is the mo>t accurate method of 
division, stratigraphical sequence with lithological 
equivalents being now relegated to formations where 
the remains of life are absent. The formation con- 
taining the oil shales belongs to the Rhactic division 
of the Trias and the Lower Lias division of the 
Jurassic. An oil shale seam, 10 feet thick, exists in 


the black shale series cf the Rhactic. It belongs to 
the life zone of the PUr c, Conform, and is the first 
oil shale discovered in the Knglhh Trias. 

The basement lids ef the lower lias, distinguished 
by Osin (6 ]j ‘ossica , contain several thick oil-shale 
seams- also called the Contented htds fn m the wavy 
character of its folio planes. 

The next is the flagstone oil shales c f the Plot otbis 
zone. Rich and valuable seams. 

The fourth series, called the Lilstock lads, is 
represented by t lie Am. Juhnstonii and consists of 
black oil shales. 

The fifth is formed by thick black and mere argil- 
laceous beds of oil shale represented by SchtVIumia 
Avgula'a , and called the Denholm beds— where best 
studied. 

The sixth, called the Kilve Till lads, is a thick 
series containing many seams of rich bicvvn oil-shale, 
distinguished by the fossil indicator Am. Arlrioceias 
Wolcotli, and containing at its head a subordinate 
interlude called Berry’s series. 

The seventh and superior series is called the 
Priory beds and consists of about 300 feet of oil 
r hales and limestones representing the zone of 
Coro7h'c*ui8 Bvcklardi , and including several sub- 
ordinate zonal interludes. Superimposed upon this 
superior oil shale series there are 325 feet of Qiyphaa 
atcu'a marls with small Coronicjms Bucklandi to 
within 47 feet from the surface, representing the head 
of the Bucklandi zone. 

Both the oil shale seams and the divisional planes 
of the main pakrontological platfonns aie eeiupi sod 
of, and separated by, limestones, the limestones 
of the divisional planes being constituted of seveial 
small paviors with alernating thin mudstones. The 
whole forming a divisional stage which is usually 
distinguished by a type of Am. resembling Agctcna s 
mtgastorna Wagon whereas the oil-shale seams are 
separated from each other by thicker beds of pme 
lias limestones. 

The origin of the sedimentation resulting in the 
deposits above described is now obscure. There 
is no lithological proof that it was derived from the 
waste of coal fields occupying the South Wales 
areas or from t he eroded coal measures of Devon. 
The sediments do not seem to contain mica, frag 
merits of felspars or Ihe partial or unchanged elements 
of the igneous or plutonie rocks. The texture is so 
fine that the shales resemble the retrituration of 
sedimentary rocks They are, moreover, st rough 
calcareous and weakly argillaceous, whilst their 
siliceous content is low for this class of rock. Then 1 
is some difference lithologically between the seric- 
1 he Rhactic shale is very fine grained, with weak< i 
calcareous content and more argillaceous than tlo 
basement lias beds which are weakly argillaceous 
but strongly calcareous and silicious. The fineness < ! 
grain, although groat, is not equal to the Rhactic 
The planoi bis beds are coarser in grain and moic 
strongly calcareous with about equal silicious cent* ut 
Th opflohri start it beds are of finer grain than the latM 
and slightly more argillaceous. The Avgula'a bnb 
are of fine grain and are still more argillaceous w 1 1 i i 
< oHsidera ble calcareous content. The A nn cc 
Walcott i beds are fine in grain and have about equal 
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percentages of calcareous and siliceous matter with 
weak and varying argillaceous content. The Priory 
beds arc less calcareous and more siliceous with 
stronger argillaceous content. 

Those differences in lithological texture among the 
scries indicate variation in the quality of the derived 
sediments and also variation in distance from the 
source, or changes in the sea Hoor. 

Examination of outcrops West to East give little 
indication of the derivation of origin. If anything 
there is growing fineness of grain met with as one 
goes further East, but so slight that one is led to 
infer that the outcrops indicate a lateral section of 
he sedimentation and the cone of it lies either North 
or South. 

The Osina, L'.assica beds show some lithological 
hangc southwards. Shales thin out and mudstones 
.mil thin limestones take their place and fossil indi- 
cators and indeed fossil forms of all kinds are rare 
or absent. Owing to post Liassic or inter Liassic 
denudation of the southern edges, the upper shale 

0 nes beyond the Lilstock basin is not available 
tor examination. 

Jukes Brown in a redrawing of land and water 
.uras in the Rhaetie and Lower Lias age shows that 
.ill Western England was sea and that Cornwall and 

1 Kiri moor extended eastwards as a Promontory from 
,m Atlantic or Western Continent. Two wide bays 
i \istcd extending westwards, one north and one 

"iitli of the Promontory. These bays are shown 
t«> be the debouchment areas of two great rivers 
'burning the border lands of the great Western 
Liassic Continent. The sedimentation of the Lower 
Lius was possibly derived from the waste of this 
Kuitincnt now lying buried beneath the Atlantic, 
tor the physical character of the deposits and their 
In liology appear to infer a western system of sedi- 
mentation rather than any other. 

CifKMicAL Composition of the Somerset Shale 
It is. like all oil shales, composed of:- (a) an or- 
■j mu- content and (b) an inorganic content. 

< >n treatment by destructive distillation in a retort 
tire -.hale vields oil, gas and ammonia Mater and a 
i < -nine called shale ash. Providing the ultimate 
umpcniture is high enough, namely, 800 to 1000' 
L to volatilise the fixed carbon and drive off the 
Li lance of the nitrogen, the ash represents the 
mi a lm me content. 

The physical characters of the Somerset oil shales 
" have already been described. Examination 
"I dir shale in the laboratory corroborates these 
1 Li meters and in addition demonstrates that the 
T n 'he gravity is remarkably high. The ordinary 
ml -hale standard of weight was originally 1*2 from 
h torbanite and 0*9 to 1*0 from Australian 
I'" Jlin shales. Owing to poor qualities of shales 
1)1 ' ns: now worked in Scotland the sp. gr. has risen 
'L>\e 1-2 to about 1*6 to 1*7. Spanish shales have 
y 1 s |>. gr. and Kimmeridge shales from 1-2 to 1*7. 

1 1' 1 ' Somerset shales have an average sp. gr. of 24 : 
dn lowest sp. gr. is 1*88, the highest about 30. 
Ir ha* been usual to determine the value of an oil 
diul. by percentage of vol. : hydrocarbons to the 
Mn '-ht ton. In shales of 1*2 sp. gr. and under, 


this method is accurate enough, but in higher 
sp. gr. shales it is obviously misleading. It might 
he presumed that if the mineral complex was largely 
composed of lead, the percentage of vol. hydrocarbons 
would be infinitesimal to the weight ton. It appears 
that the only accurate standard of percentage ratios 
is the amount of hydrocarbon in the cube ton. Lot 
the standard be oil shale at H) sp. gr. or the weight 
of water. A ton of shale of this gravity will weigh 
2240 lbs. and measure 1*0 cubic yards. But an oil 
shale of 2*0 to 24 sp. gr. will weigh double, or more 
than double, of this or 4480 lbs. and still only measure 
1*0 cubic yards. Therefore the standard applicable 
to both is the cubic standard not the weight. Oil 
is lighter than water and has nothing to do with the 
atomic weights of the mineral complex. In com- 
mercial treatment oil shale is mined or o]>en cast by 
the cubic yard, retorting is by cubical capacity and 
Royalties are paid by cubic measurement. 

Moisture in oil shales varies. The highest moisture 
content is met with in the Kimmeridge shales of 
Norfolk, as high as 25 per cent., also in Esthonian 
shales and some American shales. Moisture in 
Scotch shales is low, about 5*7 per cent, and in 
Somerset shales 4 to 5 per cent. 

Unlike most oil shales, Somerset oil shales when 
freshly broken out give utf a strong odour of paraffin. 
The action of solvents on Somerset oil shales re- 
sembles that on American shale, s, a small percentage 
of the hydrocarbon being soluble. 

The sulphur content of the Somerset oil shales 
is about the same as that of the Scotch oil shales. 
Little or no pyrites is met with in the middle series 
of shales— pyritised fossils being commoner in the 
Rhaetie beds and in the Upper Liassic or ('oronic ias 
Buckhndi beds. Retorted oil from the Rhaetie oil 
shales contains about 2-0 to 3 0 per cent, of sulphur, 
whilst the Liassic middle shales contain from 0*8 
to 2-2 per cent. The sulphur contained in the oil 
is principally in the form of thiophanes and quite 
easily washed out, unlike the large percentage of 
sulphur (7 per cent.) in the Kimmeridge shale oils 
which is in the form of a thioether, a substance most 
difficult to eliminate. 

The residue, or ash, of the shale after retorting, 
unless the temperature has been raised sufficiently to 
volatilise them, contains in the mineral complex 
50 per cent, of the*, nitrogen and all the fixed carbon. 
The nitrogen content, which has been worked out 
principally in the middle shale series, is about 0*8 per 
cent., or a theoretical yield of 80 lb. per weight ton 
of sulphate of ammonia. On a commercial basis this 
will gi\e about 50 lb. per ton. On the cube ton a 
theoretical yield of 100 lb. will be obtained, or a 
c ommercial yield of 100 lb. A return of 00 lb. may 
\ cry well t here fort 1 be looked for in commercial pro- 
duction. The amount of fixed carbon in the ash is 
about 20 to 25 per cent, or equivalent, in a fuel value 
to one ton of coal in every live tons of oil shale ash. 
The percentage of fixed carbon depends, up to a point, 
on tho suitability of the retorting apparatus. The 
more oil obtained the less fixed carbon there will ho, 
the less oil, the more fixed carbon. The object of an 
operator is to increase the oil yield at the expense of 
the # fixed carbon. Free carbon does, however, exist 
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in even oil shale m t hr form of carbonised tilamenK 
of plants, alg.e. (ms, Hr., whirl) haw* not, and haw* 
nr\rr l>ccn, in combination with Indrogen to toi m 
h \ di ora i bon 

! hr mineral complex composing t hr residual a^h 
remains to br examined. Oil shale ash comprehends 
differing ]K'ivont;i^s of silica, alumina. iron, limr, 
magnesia 


Th< Norfolk l\ i in //f < i nl'j, Shah LA contains - - 


Per cent. 

SiO, . . 

4010 

Al.u, 

.. 1 0-00 

Fid).’ 

Fc ,< i , 

- - ^ o 

r, -jo \ 

Hit) . 

10 00 

M<;l) . 

1 •r>.-» 

.Sulphuric :ntli\ dl He 

2 oo 

Alkalis and lu—r> 

117 


10O 00 

Anaiysi# of Scotch (hi Shah . 1 s 

h yields the following 

percentages • 
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SiO, 

. . 40-70 
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10 -So 
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is SO 

CaO . ... 

2 lo 

MgO 
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Alkalis, sulphur ami los- 

10 10 

100-00 

Analysis of American Shah 

(Indiana), including 

caihon 

Per cent 

Furbon 

11 00 

SiO 

00-20 

Ft’S** 

.. 12 20 

AI.O, 

1700 

( ’a( ) . . 

0 10 

MgO . . 

0-14 


100-1 1 

Anali/.sh s of Sonni^if (hi Shah 

exhibits the follow - 

ing eomposit ions 

Pei < rid 

SiO , . . 

20 ah 

AI.O, 

12,22 

l'V .(), 

10 20 

( ’a 0 

20 S2 

MgO . . 

1 10 

SO , . 

10.V2 

Alkalis <’<)„ and l.u-s 

1 -r> 1 


loo 00 


’Idtal < r> ji,n c \ « »li« 1 1 1* mat I r nvrrn^r.s li;)",. 


A stud\ of these ultimatr analyses of various shale 
ashes show that the Snmciset oil shale- differ from 
Scotch, Aineiican and Noihdk Kimmeridge in the 
sili(*o-ealea irons ratio, whilst elosel\ aj)proximat ing 
to Scotch, Atnriican and Norfolk ivimmei idge ash 
in the A1>0 { , Ke,() , and MgO cnnt&tif^ 1 ; the diffei- 
enee in Sit band CaO is mod markodj SKb iorms 
invariably the Inchest percentage in Oil shale ash 
residue and AL.O. is generally the next highest — - 
CaO oommonh forms one of the subordinate percen- 
tages. But in the Somerset oil shale CaO is the 
major ]>crceiitage, Si(b being subordinate by one. 
third. Only one oil shale of the (been Riser Forma- 


tion. Wyoming, approaches the Somerset in the 
silico-culcareous ratio. \iz., as follows * — 


SiO . . . 


Per ernt 
2S0 

Al 4 0. and F 

-• 

12 4 

( ViO . 


28 :i 

MgO - 


4 0 



04 a 


But even here the siUen-oalearcous ratio is reversed. 
Sit b being st ill a plus quant it s . This Hilieo-calcarertu* 
ratio therefore is remarkable, and marks Somerset 
shale as an uncommon oil rock. The peculiar charac- 
ter of the mineral complex may have an influence in 
determining the high quality of the Somerset oil. 
The best petroleum oils are usually found in ealcareoi*g 
rocks, as in the Pennsylvanian and Persian fields. 

When an oil shah* is destructively distilled oil, g&s 
and ammonia water are obtained. The water is 
largely tin* result of steam used in the distillation 
But water of combination is also a product. The 
ammonia is a product of the decomposition of nitrogen, 
and about 50 per cent, of the nitrogen content of an 
oil shale is recovered from the ammonia water - the 
other 50 per cent, being recovered from the residin' 

The gas is composed of permanent gases such a> 
CO and CO.,, hut also contains a percentage of the more 
volatile hydrocarbons of the methane series with 
hydrogen and nitrogen. The gas is scrubbed 
being driven through scrubbing towers, and the light 
hydrocarbons or scrubber spirit is absorbed by heaviei 
oils, which, on being distilled, yield up the spirit 
about 2 gallons of scrubber spirit may thus be re 
covered to flu* ton of oil shale. 

The amount of permanent gas does not vary much 
in oil shales of equal or comparative richness in oil 
content— being about 2500 to 5500 eb. ft per weight 
ton of shah'. 

Origin, Composition and Pkopkktiks of thl On 

( hi shales, with the known exception of the Mon 
tery shales of California, do not contain oil as such 
Od is obtained as a product of pyrolysis in the 
destructive distillation of the shale. The mothei 
substance of oil in shale has been described b\ Pro! 
Crum Brown, w ho calk'd it “ Kerogen." Little 
information is available on the chemical composition 
of kemgen, but in Scotch shales it has been found 
to consist of 75-05 per cent, carbon, 10-02 per cent 
hydrogen, and 1(1-55 per cent, oxygen. This comp<> 
sition corresponds to the formula C a H 10 O, which e 
believed to be the empirical formula ot kerogen 
Although the empirical formula of kerogen has be< n 
determined as C ( ,H 10 O. it is nevertheless probable that 
kerogen is composed of dilTcrcnt types and sizes » *1 
molecules, and this ma\ serve to explain the differed r 
in the shale oils Besides oxygen, hydrogen and 
carbon, kerogen contains small percentages <>t 
nitrogen and sulphur. Kerogen is only slight b 
soluble m carbon disulphide, and for this reason e 
classed as a p\ robitumen. Certain of the pyrobnn- 
mens, on being treated, change into bitumen, becom 
ing soluble in organic solvents. 

The oil-producing substances of shale are therel'ic 
considered to he asphaltic p\ robitumens, and "•> 
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being treated they change into a bitumen which is 
largely soluble in organic solvents and after extraction 
(join the shale becomes a semi-fluid or asphalt-like 
-ubstance. The decomposition m conversion of the 
|i\ mbit union into a bitumen is not clearly under- 
stood. Perhaps it may be due to complete or 
partial polymerisation It proceeds at a temperature 
>1 400 C. and over, and pro luces gus, oil, vapour 
iid fixed carbon, but the change of kerogen into 
utmnen will take place at much lower temperature's 
! sufficient time he allowed. There are therefore 
wo stages in the distillat ion of oil shales : - 

(a) The conversion of kerogen into bitumen. 

(/;) The decomposition of bitumen into gas, oil, 
vapour and fixed carbon. 

doth of these stages probably occur at the same 
lime or relatively so. 

Destructive distillation of oil shale is effected in 
, loscd chambers called retorts. There are two 
tv pes of these — vertical, of which the Scotch retorts 
an' an example, and horizontal, of which the Neilson 
,iiid Fusion are present examples. The vertical are 
oval-shaped iron and fire-brick lined towers about 
Im feet high. The Neilson is a revolving horizontal 
lnt* brick lined tube about 100 feet long. The 
Kimmeridge shales, and most of the American and 
Australian, are unsuited to present types of vertical 
i rtorts owing to their sensitiveness to thermic 
changes, but a lead jacketed retort, the New York 
m tort, that was invented in America is claimed to 
picserve a regular retorting temperature. It so, it 
will revolutionise American oil-shale practice Those 
ila^os of oil shales which are rcsistent to irregular 
and high tempera tu res "‘■are eminently suited for 
1iv.it incut by the Scotch vertical type of retort 
Vmoiig such the Somerset oil shah's are prominent. 
,m oil being obtained NO per cent, saturated by 
wMical retorts On refining, such nil resists cracking 
iwen at temperatures of 4 10 to 450 C This quality 
i outers an enhanced value on an oil because Ibis 
(|iidit\ is passed on t< the various fractions into 
winch a crude oil is split and increases their market 
\ .i hi*' and range of utility correspondingly 

Properties oi Chi ok Sham*: On. 

\ ''li.de oil should he final or semi-fluid at ordinary 
temperatures. Scotch crude is semi-solid at ordinary 
t< mpcTat wres, and so are most American shale oils, 
t Hide shale oil is usually of a dark rich brown or 
2 ii i ms)i brown colour. It rotates tin* pole of 
utli* ted light to the right. The index ot refraction 
u uu teased in shale oils of large unsat mated per- 
'iiu.eje, it is also increased by an increase in 
\iM<eity, whilst the presence of wax in lubricating 
"d lowers it. Somerset oil is Huid at ordinary 
,l utpmatures, hut its viscosity quickly increases 
1,1 winter temperatures The sp. gr. of Canadian 
v,1 'di* oil varies from 0-891 to 0-977, on an average 
0-9oo. American shale oils vary from 0-877 
0 975 and the average about 0-898 French 
' 1 "d oil has a sp. gr. of 0-912. Kimmeridge Norfolk 
UMUn Scotch crude shale oil varies from 0-87.70 
t > o 90,42, average about 0-8917. The sp. gr. of 
S' liK-isot shale oil varies from 0-933 to 0-940. 


The chemical composition of a crude shale oil 
varies in different fields. The variation largely 
depends on tin* relative percentages of saturated 
and unsaturated hydrocarbons. The saturated series 
are the paraffin (0 n ff 2 nfj and naphthenes ((^„H 2tt ) : 
the unsaturated are the olefines (C,H 3 „), diolclincs 
(U n H, fl 2 ). acetylenes (C M H 2a 3 ) and aromatic 
benzenes (C n H., n e ). Crude shale oils usually eon 
tain fairly large amounts of pyrrol (C 4 H f ,N), pyiidine 
(C-H iV N) and quinoline (C 0 H 7 N). Sulphur compounds 
are also present such as hydrogen sulphide, carbon 
disulphide, alkyl sulphide or thioethers such a** 

thiophenes, thiophanes (C (1 H 3 » l S) and 
mercaptans. 

American shale oils are from 41 to 05 per eOnt. 
unsaturated; Kimmeridge (Norfolk) from 85 to 90 
per cent, unsaturated; Ksthonian shale oils from 
90 to 95 per cent, unsatumted. Scotch shale oils 
contain from 30 to 40 per cent, unsaturated hydro- 
carbons. Somerset shale oil, on the contrary, is 
only 20 per cent, unsaturated. The unsaturated 
hydrocarbons in the Kimmeridge shales belong 
largely to the olefine and acetylene series ; Somerset 
largely to the olefine series ; American to the olefine, 
dioieline and acetylene series. Among these per- 
centages of saturated and unsat mated hydrocarbons 
are contained the organic sulphur compounds. 
Thiophanes occur as the sulphur compound in Somer- 
set shale oil and thioethers in the Kimmeridge shale 
oils. The thiophanes are easily washed out : the 
thioethers are obstinate to eliminate' Nitrogen 
occurs as pyridine in the American shale oils, as 
pyridine and quinoline in the Kimmeridge (Norfolk) 
shale oil, and probably as pyridine in the Somerset 

Oil refining, a crude oil, whether petroleum or 
shale oil. is broken up into fractions l>\ a series of 
thermic cuts. The iighler gaseous hydrocarbons 
are driven off first and condense as a spirit, followed 
in series by the liquid and solid hydrocarbons. 

Description' of the Fractions 

The petrol in American shall' oil is usually in large 
quantity, up to and over 35 per cent. This is very' 
high, even for the best Californian or Pennsylvanian 
petroleums, but it K “ cracked " : that is, it contains 
large percentages of unsaturates, and in the refining 
treatment which requires desulphurisation and subse- 
quent washing in caustic soda a large part of the 
unsaturates are lost The same applies to Ksthonian 
shale oils and Kimmeridge as much as 70 to 75 per 
cent, may be lost in a shale oil of high unsaturation. 
A shale spirit will change in sunlight to a straw- 
eoloured liquid, and even to a red ruby liquid, due 
to decomposition of imsaturated hydrocarbons, 
(buns and resins may be thus precipitated, and will 
cause mechanical trouble in the motor ear Conse- 
quently it is necessary to free the spirit from all 
decomposible unsaturates. Sulphur also is always 
present, and in its most objectionable form, in cracked 
oils. Scotch oils contain smaller percentages of 
jietrol than either American, Ksthonian or Kimmer- 
idge oils, but the Scotch oil is more largelv saturated 
than most of the American and than the Kimmeridge 
and Ksthonian. The Somerset shale oil contains 
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9-9 per rout., and with the scrubber spirit the 
percentage is increased to about 13 0 per cent. This 
spirit contains no u trait urates, or only a small amount . 
and is “ water white “ on being refined, keeping its 
colour equal to the best petroleum petrols. 

The kerosene fraction from ISO degrees (A to 
240 degrees (A, is equally high in crude American 
petroleums or shale oils, as much as 27 per cent, in 
Utah shale oil ; in Scotch, about 14 to 23 per cent. ; 
in Kimmcridge. (Norfolk) it reaches a point even 
higher than American shale oil, viz., 33 per cent. 
In Esthonia it is higher still, about 44 per cent. 
Somerset shale oil contains only 11*9 per cent, of 

Fractionation of an A m< rican Shale Oil from Utah 
in this country gave the following - 

Per cent. 


20 90 
0-88 
0-90 
28 


50 ’ 0 

ISO 1 (’. 

1 Virol 

. 35 

180° O 

-240° 0. 

Kerosene 

. 27 

240' 0 

280 1 e. 

Has oil 

15 

2 HO ’ O 

-320° O. 

Light lubiicatmg oil 

10 

320 ‘ 0 

3t0 J 0. 

Heavy lubricating ml 

5 

Wax and Johh 

8 


n°(\ Isomj 

Iso ( ' 2S0 (' 

2 no c non c 
:ioo (’. c. 


Per rent. 
. l 5 
. . 31 

1 1 


sha b oil the » 0 » k 
Of all fractions, however, in lubricating 01 } 

P<\ < ner ceqvtToi 


valuable are the light and heavy 


or 


The Scotch shale oil usually contains 
light, and 15 jxt cent, of heavy lubricating ^ 
since 1922 it produces only 8 per cent, of ligl 
heavy lubricating oils. Kimmcridge shale oil, 
cent, light and heavy, and Esthonia 25 to 27 pei 
but these latter are of poor grades, due probi 
the high percentage of unsaturates. Ai _ M 
(Colorado) shale oil has about 10 per cent. ^e. 

5 per cent, heavy lubricating oil of sp. g r *j vm "/ 
0*959, but these likewise appear to be of pool 
The principal value in the Somerset shale o“ 1 


il, but 
it and 
31 pot 
* cent . 

w u > 

IW*I\ 


let 


Distillation Tests from Crude Somerset /p 0 |jJ* 


Oil, 40 gall, per ton 


IV 

vvate 
1 ttilla^ 
■let. i 
• nitr 


t'nulo np. gr. 0 885 
Fixer! carbon m shalo . . 

Nitrogen in shale 
Sulphur in shah* 

Unsatmnted hydrocarbon*. 

Saturated hydrocarbons .. .. .. r- 

which is the highest percentage of saturated hydrocarbons the 
author lias obtained from American shah* oil. 

Amount of permanent gas from distillation, 3000 cu ft. 

Distillation of Xorfotfr Shale-Oil , Dccembtr, 1920. 
Average oil Meld, 3(H gall. per ton ‘ 

Motor spirit 
Kerosene 

( his oil . . . 

Field and )uu\ v lubiicatmg 
oil. . . . ‘ . . . 32 

Hituminous rc-aduo and loss . . . ..11 

< 'rude sp. gr. 0 1100 

Fixed carbon m shall* . •• 10 0 

Nitrogen m shale . . . • .US 

Sulphur in r i tab' oil (largely tluorthers) .. OS 
.Sulphur (alter desulphui i-at ton and w ashing), 
m tract inning to . 

ISO C . . . . ..02 

2K0<\ . 0 3 

300 . . . . . . . . . 34 

1'nsut unib's . . .. . ..S3 

Saturate** (paialtmoid bodies) . . . . 15 

Amount ot pcimancnt gas from distillation, 3300 eu. ft. 

kerosene being the smallest percentage of the above 
quoted examples. 

The gas nil fraction is 15 per cent, in Colorado 
shale oils, 30 per rent, in Scotch, and only 3*5 per 
cent, in Kimmcridge (Xorlolk). In Esthonia 
5*7 per cent., and in Somerset, 2S-2 per cent. High 
percentages of gas oil are not considered an advan- 
tage in a shale oil or petroleum, owing to the prices 
being so much less than for petrol, kerosene, or light 
lubricating oil. The 2S-2 per cent, is too high in 
Somerset shale oil, and by careful refining it has been 
found possible to reduce this percentage to about 
5*7 per cent. --increasing the kerosene and light 
lubricating fractions correspondingly. Most gas oils 
are solid at ordinary temperatures, but Somerset 
gas oil is fluid, and forms a high-grade Diesel oil for 
naval use. 


sr 

' ‘ ,rO *790 
„ 0-850 

0 7* 0 ’ 900 

X*I 2*°*25 


0° Ct-180° C. Motor spirit 

180° (*. -220° 0. Kerosene 

220° 0.-280° 0. das oil 

280° 0.-340° 0. Light lubricating oil 

340° 0.- 410° 0. Heavy lubricating oil 
Wax, residue and loss 

Crude sp. gr. 0-940 
Fractionating to — 

1 80° 0. 

280° C. 

410° 0. 

Fixed carbon in shale 
Nitrogen in shale .... 

Sulphur in oil (average) — in the form of 
thiophanos (C n H 21l S) easily washed out . . ip cu 
Vrisaturates in oil 

Saturates in oil (parnttinoid bodies) . . . . t r** 

Amount of permanent, gas from distillation, 35( 1 

)f gives 


0-83 


0*8 


0*90 
*• 2-4 
■ !0 


ft. 


Approximate Fraction iny of Scotch Shale O 
the following * — 


Per 


Petrol 
Kerosene 
( jus oil 

Light lubricating oil 
Heavy lubricating oil 


}f 

1 

1 

I 


0° 0.-180° C. 

180° 0.-240° O. 

240° C.-28(P V. 

280° 0. 320° C. 

320° 0. 340° 0. 

Wax 
Loss 

Crude sp. gr. 0-9032 

Fixed carbon 
Nitrogen . . . . . . . . . 0-35- 

Stilphur . . . . . . . • • • 0*50 

Unsaturatc's . . . . . . . . 4 

Saturates . . . . . . . . . . J" 

Amount ot permanent gas from distillation, 3ol 


mt. 


0 

0 73 
2 0(1 
n 
0 


find the 
7*5 pel 
llC.lM 
ft O 

80 licit 


! fc'S pl.lv* 


large percentage of its lubricating fractions, ; 
first-grade qua lit v possessed by them . It has ! 
cent, Iigld lubricating oil, and 18*7 per cent 
lubricating oil. The resistance of the shale 
has been transmitted to its lubricating oils,^ |U(1 ^ 
no crack tig of the heavy lubricating oil tak L ^ ()ii lt 
4l0 to 450 degrees C. A remarkable al 

/aagll>lo quality, especially when, in add ( f ()l( . 
half' quality of “ oiliness '* and semi- Ctfo,n.l 
ordinary temperatures, lt is certainly oj ^ |„ vl , 
purest, if not the purest, high-speed lubri(j^ a8 k Cl)( ,| t .d 
in shale oils. In commercial practice itd A ^ lin . 
applied to “ seized ' 5 red hot bearings; » 
them off, and when collected has been fo , ) llH 
changed. It compares favourably with " J na v;il 
Russian lubricating oils, and its discoV* 
country may be regarded, in the word' 
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mthoritv, “ as a miracle.” The sp. gr. of lubricating 
ul is 0-9G0-0-990. 

Pa ratlin wax is found in most of the American 
.hale oils, and in such percentages in some as to make 
lie oil solid at ordinary temperatures. Scotch oils 
ire somewhat similur, but Jv inline ridge oils (Norfolk) 
nave low percentages. Utah (American) shale oil 
ordains about 5 per cent, paraffin wax : Scotch 
.hale oil contains about 12 per cent, paraffin wax; 
Somerset shale oil contains about- 3 per cent, paraffin 
■i ax. 

The “ still coke ” obtained from the. ultimate 
iistillation of the Kimmeridge (Norfolk) and Somerset 
hale oils is of fine quality, suitable for varnishes. 
\orfpik shale oil possesses another by-product of 
r / value in its large ichthyol fraction, which is 
y4ely connected with its high sulphur content . 

/ A combination of the residual shale ash with the 
bias limestone, and subjected to a special process, 
cives a high quality Portland cement. It sets 
within seven hours, and it seems as if the age of 
i heap high-grade cements were at hand. The shales 
. an be used for the manufacture of high-class bricks 
and tiles, and for, it is believed, the manufacture of 
i o ellent lire bricks. 

I hit what we would impress upon our hearers most 
ot all is that there is hist ween Watehet and the Parrott 
one of the most, stupendous sources of cheap fuel, 
heat and power in Europe. You may forget the oil, 
i he cement, the nitrogen, the by-products, but you 
«, m i iot forget that there are thousands of millions 
ct Ions of high-grade fuel open for blasting down, 
< ,ich ton or every two tons of which is equal in 
evaporating value to a ton of the best coal. 

What a national asset. 

What industrial expansion does this discovery 
indicate * 


MINERALS OF THE EMPIRE 

The Imperial Mineral Resources Bureau has an 
1 1 h 1 u i r \ office at the British Empire Exhibition for 
dn purpose of answering queries and of directing 
in'iuirers to various Empire exhibits. To assist in 
du. useful work, the Bureau has compiled a special 
di-iiiptive and statistical account of The Mi ninth 
"I tl" Kuipire, a well-printed volume of HI 4 pages, 
'dudi is on sale, price ns., at the Exhibition. The 
'''Time is provided \Vith a frontispiece showing the 
I'lnportion of the world's output of the more im- 
l»**i f .ml minerals that were produced in the British 
' lupnr in 1922, and there are chapters devoted to the 
\ emus minerals. Each chapter contains a succinct 
11 unit of the principal occurrences of each mineral 
Ul1 'un 1 lie Empire, information enabling the visitor 
tn Ti ale the exhibitors of the mineral and its chief 
T’ "'nets, notes on commercial grades and uses, and 
sl i lies of production and trade. The volume will 
indispensable to all visitors wishing to study the 
•‘d Inis of minerals and their products at the 
Ed ihition; 


THE PHENOMENA OF ROTATION 
DISPERSION— A REPLY TO 
PROF. PATTERSON 

By HAROLD HUNTER 

In an article published in Chemistry and Industry 
of May 2 (p. 454), Prof. Patterson subjects the view* 
of thoi-e who regard dynamic isomerism as t he cause of 
anomalous rotatory disperson to somewhat trenchant 
criticism. It is far from being the writer's object to 
rep]) to these criticisms —in fact, in the main he 
agrees with them— but the views put forward by 
Prof. Patterson appear to call for comment. 

In the first place, it can hardly be said that the 
empirical period in the dev elopment of our knowledge 
of optical activity has come to an end. There is no 
theory extant which will explain any of the facts of 
optical activity, still less is there one to account for 
rotatory dispersion in anything but a very incomplete 
manner. Both Prof. Patterson (lac. cit.) and Prof. 
Baly (ibid., 331) appear to regard the Prude disper- 
sion theory with a certain amount of suspicion and 
distrust. Tn the writer's opinion, however, no pro- 
gress whatsoever can be made by chemists in the field 
of optical activity until a physicist of J trade’s genius 
shall arise and give the matter his attention. ,lt is 
significant of the difficulty of the subject that since 
the deaths of Prude and V r oigt , no scientist has proved 
capable of approaching the subject from the theoreti- 
cal side. 

The attitude of the writer and his colleagues of the 
Battersea Polytechnic towards this problem is 
mainly experimental. The views of both Professors 
Lowry and Patterson have been subjected to the 
acid test of experiment, and have been found wanting. 
It is not correct, therefore, for Prof. Patterson to say 
“ that Dr. Pickard now also supports the views which 
were put forward by me in 1916.” 

The first suggestion put forwaid by Prof. Patterson, 
with the object of generalising the subject of optical 
activity was published in 1913, and may he termed 
the ” sine curve ” theory. The suggestion was made 
that the temperature-rotation curve for any active 
body is periodic in character, hut variable in period, 
amplitude, and phase. As a first approximation, 
“ mainly as a concrete example and for purposes of 
illustration,” he proposes an equation of the form 
a- e at sin (bf I- c), where a, h and <■ are the 
parameters of amplitude, period and phase, respec- 
tively ( J.C.8 . , 1913. 103, 156). There are. three 
obvious objections to this expression. First, no 
physical significance can be assigned to the sine of a 
temperature. Second, the exponential term e~ at is. 
in itself, suspicious. The exponential equation is 
beloved of the empiricist because it may be made to 
tit so many experimental results. Bui the fact that 
it can he made to fit a given set of figures is no guaran- 
tee that it is the correct equation to apply — no 
theoretical deductions whatever can he drawn from 
its use. It is a tower of strength to the engineer who 
frankly admits his ignorance of the function with 
which he is dealing, and who uses the equation only 
as a means of interpolation between his experimental 
results. This is its legitimate sphere (unless, of 
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course, there is other evidence that the function 
really is an exponential one), and it is utterly useless 
as a method of extrapolation. Indeed, unless it 
is very guardedly employed, it may become a source 
of positive danger because it tends to assume a 
spurious appearance of accuracy, and may therefore 
be accepted as a natural "law ” by the unwary. 
Idle third objection is more of a practical nature. 
The temperature-rotation curves of many substances 
are very nearly linear over a tem|>erature range of 
nearly 2(H) (\ The period of a sine curve of the 
above type must he very large in order to accommo- 
date a linear curve for this great teni]>erature range. 
'This object ion alone robs Prof. Patterson s suggestion 
of most of its claim to be regarded as a valuable 
contribution to our knowledge of tlx* subject. 

Hut he proceeds to develop his hypothesis still 
further. Having decided on his fundamental tem- 
perature-rotation curve, he assumes that the effect 
of some solvents is to bring hitherto inaccessible 
portions of tlx* curve into the region of expei irnental 
observation. Still bolder, he imagines that a family 
of chemical compounds has one fundamental tempera- 
ture-rotation curve — the curve, so to speak, of the 
parent substance and that the derivatives of this 
parent compound have temperature-rotation curves 
which form part of the fundamental. Further, the 
greater the difference between tlx* chemical constitu- 
tions of the parent compound and the derivative, the 
farther apart will be their observed temperature- 
rotation curves on tlx* fundamental one. 

So far, light of one wave length pnlv lias hern 
considered. Prof. Patterson considers that the 
temperature-rotation curves for light of other wave 
lengths are similar ones which, however, differ con- 
siderably in amplitude, and sometimes also slightly 
in period and in phase. Hr then points out that 
anomalous rotatory dispersion occurs when the 
temperature-rotation curves for light of different 
refrangibilitics are displaced slightly in phase, so 
that they do not intersect at one point. 

It must be confessed, however, that this “sine 
curve ” theory lias very little to recommend it. 
Not only does it fail to co-ordinate tlx* observed 
experimental facts, but if also requires a good deal of 
faith for its acceptance even when limited in its 
application to very few compounds. The |H*rio< licit y 
pointed out by Prof. Patterson is very difficult to 
observe, even in his own results ; no trace of it is to 
be found in the results obtained by other investigators 
'Pile practice of extending, for example, the tenqxTa- 
t ure- rotation curve for a substance in the homogeneous 
condition bv grafting nil to it the temperature- 
rotation curve for the \aine subst.oxe in some 
solvent, is entirely nidefensFble , more, it is imprac- 
ticable. There is no guaraXtee that the scales of 
tcmjM’rature and rotation respectively are tlx* same 
in each east*. Furthermore, it^ean be shown that 
closely related compounds do nop always hav e similar 
temperature-rotation curves; d-vc. oct vl iormate 
(J.C.S., 102:i, 123, 1) and acetate (./ C.S I9U, 105, 
8dl ) form a ease in point. The former compound 
has not been observed to exhibit anomalous rotatory 
dispersion in the visible region of the spectrum, but 
consideration of its temperature-rotation curves for 


light of different w ave lengths shows that it may do so 
at a temperature in the neighbourhood of -50° C. ; 
il-svr . octyl acetate, on the other hand, has been 
observed to show anomalous rotatory dispersion in 
the. visible spectrum in the homogeneous state at a 
tenqxTature of about 160‘ (J. That is to say, the 
change in constitution produced by proceeding from 
the formate to its next higher homologue has caused 
the point of intersection of the temperature-rotation 
curves for light in the visible region of the spectrum 
to move over a temperature range of about 200° C. 

For the purpose of this discussion, however, the 
chief interest of Prof. Patterson's work lies in two 
papers published in 1010, which he quotes in his 
article. In these papers he puts forward some views 
on tlx* subject of rotatory dispersion, and criticises 
those supported by other workers. His remarks 
on the rational zero are interesting. 

The Rational Zero 

" In the early days of optical activity it was 
supposed that the specific rotation of a compound 
would be a genuine constant independent of external 
conditions, and although this expectation was 
grievously disappointed, then* still exists a hope that 
dispersive power may prove to he* sufficiently judepen 
dent of external conditions to serve* for the definite 
characterisation of the substance to which it per- 
tains ” (./r.A\, 1910, 109, 1170). 

This idea underlies the lirst of these papers. Prof 
Patterson, of course, uses a dispersion ratio as a 
measure of dispersive power. Rut he finds, as indeed 
every worker m this field has found, that dispersion 
ratios are by no means independent of external con- 
ditions in (ivory case. Instead of accepting this 
fact, however, and endeavouring to determine llx* 
conditions under which dispersion ratios arc constant, 
he sets out to find a way of calculating dispersion 
ratios in order to make them constant . He says that 
" the dispersive power, in order really to be useful, 
must remain constant, or at least- approximately so, 
with varying circumstances, and not have arbitrary 
normality or anomalousness (sir) in accordance \ulli 
purely accidental circumstances, such as a ven 
slight change of temperature, or solvent, or concen- 
tration” (Ibid., I 177). The wisdom of this statement 
is very much open to question. There is very little 
merit or use in constancy qua constancy ; that is, .t 
constant is useful only when we know what it means 
for only then can a meaning be assigned to am 
particular deviation. Now, no meaning can he 
assigned to a dispersion ratio — it is entirely arbitral \ 

It is true, of course, that the ratio is constant lor 
substances exhibiting simple rotatory dispersion, 
but for those with complex, and especially for tlx^e 
with anomalous rotatory dispersion, it can, and does 
assume many values However, Prof. Patterson, 
having decided that dispersion ratios are not suffi- 
ciently constant for his purpose, proceeds to calculate 
them anew with a view r to the introduction of flic 
necessary constancy’. To do this he introduces the 
new conception of the “ rational zero/’ From 
consideration of various temperature- rotation cum* 
and characteristic diagrams, he comes to .the coin Vi- 
sion that the zero of the polarimeter has little or 0 
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physical significance, and proposes to substitute for it 
I he; rational zero, which is the rotatory power of the 
particular substance under consideration at which the 
lines on the characteristic* diagram for these two wave- 
lengths intersect. Then, as Prof. Patterson points 
out, if this point he regarded as the zero of rotation, 
dispersion ratios calculated from it are found to be 
much more constant than it calculated in tin* usual 
way from the physical zero of the polariinetcr. Of 
course, they are : provided that the lines on the 
Imnicteristic diagram are straight, which is very 
<»ften found to be* the ease*, it follows that this sug- 
gestion is merely a piece of geometrical legerdemain, 
m which the properties of similar triangles are em- 
ployed to obscure the real scientific; issue*. 

The announcement of the fact that the use* of the 
idtional zero imparts constancy to the dispersion 
idtio is thus the rediscovery in a particular foim of 
l ifts which have been known to science for at least 
two thousand years. But the main objection to the 
proposal is far more serious. Prof. Patterson cannot 
1 >e unaware of the fact that there are two kinds of 
. haraeteristic diagram ; those in which all the lines 
intersect at one point, the zero of rotation: and 
those in which the* line's do not intersect in one point 
1 hose two types correspond to substance's with 
mu pic and complex rotatory dispersion respectively. 
Kurt hormore, it follows from the Drude equation wil h 
two terms that in characteristic diagrams of the 
second type, no more Ilian two lines can intersect. 
,it one point, and no two lines can intersect on tin* 
.i \ is of zero rotation. Therefore, for substances of 
the second class, Prof. Pattersons suggestion leads 
logically to the postulation of an infinite number of 
rational zeros, depending on which particular two 
<»t (lie infinite number of wave* lengths at his disposal 
hr (‘booses for the; calculation of the dispersion ratio. 

\ in I all this for one substance only ; for any other, 
(hr rational zeros will he different. Kven if the 
validity of the Drude equation he not admitted, we 
cannot get away from the undoubted experimental 
fact that substances do exist, for which the lines on 
the elwiract-oristie diagram do not all intersect at one 
point . and for which, therefore, a large* number of 
Miional zeros would he required The conception 
<>f the rational zero, them, must he dismissed as 
unworthy of further consideration ; it was designed 
lor a purpose which has been show n to be unscientific, 
and its adoption leads to a lanvrinth of arithmetical 
computation from which there is no escape. 

In the; second of these* papers. Prof. Patterson 
i n I irises the Drude; equation and the conception of 
d.uumic isomerism as an explanation of the pheno- 
eionoii of anomalous rotatory dispersion. His objee- 
iions to the Drude* equation are twofold. He says 
1 h-n it “is based on very hypothetical grounds. 
il, ud is already gravely suspect by reason of the fact 
1 it ignores the* inlhience of teunperature* on 

‘“I'd mu.” (Ibid., JIM.) 

I he* first oh|eefiem is very easily met. The elec- 
tm.'ic theory of light, like many other theories, is 
((, ‘ "illy hypothetical, but its success in correlating 
ih< \ (tv varied phenomena of optics is such that it 
Ui ' ! "‘quire more than inert* assertion to shake it. 
second objection is ingenuous in the extreme. 

\ 


The Drude equation certainly ignores the effect of 
temperature* on rotation ft is a dispersion equation, 
pure and simple, and does not- pretend to deal with 
temperature effects. Lt is tacitly assumed, naturally, 
that rotations for different wave-lengths are to be; 
compared at one arid the same temperature Would 
Prof. Patterson seriously assert, for instance, that 
Boyles law “is already gravely -suspect," because* 
“ it ignores the influence of temperature “ on pressure 
or volume ? Yet the; two eases are exactly similar. 
*1 list as Boyle’s hvw was extended to include the* 
influence of temperature by the discovery of the law 
<)f Charles, and the combined equation was modified 
subsequently by Van der Waals to introduce the 
effects of mutual attractions and the volumes of 
molecules, so, it is hoped, will the rotation constants 
and dispersion constants of the Drude* equation he 
modified to express the change* of temperature and 
of solvent. For the present, however, this is merely 
an aspiration ; much work must he* done* before the 
effect of experimental conditions on tin* constants of 
the* Drude equation is even dimly understood ; fur 
the* time being wo must he; content with the know- 
ledge that the modifications we seek must surely he 
found because* the search is being conducted in e 
logical manner. 

Prof. Patterson dejes not approve of the postulation 
of dynamic isomerism in order to explain anomalous 
dispersion, and here, perhaps, his attitude; is under- 
standable*. A dynamic isomeride of a compound is 
essentially one which cannot be isolated and put 
into a bottle. Post illation of the existence of such 
isomerides immediately dcnic*s an opponent/ the 
right of challenging one to produce Iho compounds 
duly labelled and analysed. But to ignore tin* fact 
that dynamic isomerism does occur in many cases 
known to chemists is hardly scientific. Lt is known, 
too, that labile isomerism is sometimes accompanied 
by complex rotatory dispersion, and further, in some* 
cases where complex rotatory dispersion has been 
observed, the; occurrence of dynamic isomerism is 
certainly not improbable, and in many of the eases 
it has been shown purely on chemical grounds to he 
highly probable. The following, which seems to the 
writer, to he the really important objection to this 
hypothesis is not., however, mentioned by Prof. 
Patterson. It is dilficult to understand why a ve*ry 
slight change in constitution- often merely the 
redistribution of the valency forces amongst three or 
four of the atoms in the* molcculo — should have in 
some cases such an enormous e*fYe*et on the optical 
properties of the; mol<*cule as not only to cause* its 
rotatory power to change sign, but also to alter the 
value of its rotatory dispe*rsive powe*r. 

But the fact, remains that- the Drude equation 
forms w hat is at present t he only means of explaining 
anomalous rotatory dispersion - its nature, and under 
what conditions it ma> occur. It is not merely the 
most accurate formula extant it is the* only" one. 
Its opponents have* not yet proposed a substitute. 
They are at present in the vague stage, and are* 
content with statements such as “ the potentialities 
of the asymmetric carbon atom and of the most 
simple physical conception of those intcrmolecular 
forces to which liquefaction is due are ample to 
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account for all the observed behaviour " (JX\S‘ s 
J 1)1 3, 103, 173), and the like. 

It, is certainly unfortunate that of all tin* causes 
which may give rise to a multi-term Drudc equation, 
.and hence to complex, and possibly anomalous rotatory 
dispersion, dynamic isomerism has been singled out 
almost to the exclusion of the others. It must not 
be forgotten that for complex rotatory dispersion to 
occur, all that is necessary in the medium is the 
presence of two rotatory electrons of different period. 
We are not compelled even to assume that these 
electron.-, exist in dillcrent molecules, much less that 
the differ nt. molecules arc dynamic isometides. 
Association, dissociation, solvate' formation, ionisa- 
tion. and the superposition of the partial rotations 
produced by different asymmetric complexes within 
the same molecule may also be causes giving rise to 
optical heterogeneity, such as determines complexity 
of rotatory dispersion. The fact remains, too, that 
by means of these phenomena we are able to explain 
with remarkable suet ess the varied aspects of rotatory 
dispersion. It is true, of course, that the hypotheses 
are incapable of direct proof, or oven, at present, of 
direct experimental test , but it is maintained that they 
are not inconsistent with facts observed in other 
branches of chemical science, and that they provide 
what is at present the only satisfactory explanation 
of the fa, els of rotatory dispersion. 

( Truncal I >epart ment 
llatterse.i Polytechnic, 

London. S.\Y. 1 1 


MEETING OF THE INTERNATIONAL UNION IN 
COPENHAGEN 

As we have already announced, the meeting ot the 
International Union of Pun' and Applied Chemistry 
will he held this year in Copenhagen from dime 2(> 
to July 1. The following is the proydsional pro- 
gramme : — 

On Thursday. Juno 20, there will be a reception 
of the delegates at the llaadhus (Town Hall) by the 
Municipality of Copenhagen. The Council meeting 
will be held at 1) a m. on June 27, followed by Ihe 
general meeting at 11 a m , meetings of the various 
committers at 2 p.m , and a reception at 8.30. 
On Saturday. June 2S, there will be meetings of the 
committees and addresses will be read at 4 p.m. 
On Sunday there will be an excursion, followed by 
a lunch given by the organising committee. The 
committees will meet again on Monday morning, 
June 30, and in the afternoon there will be addresses 
and a visit to the Uaihberg brewery More meetings 
folloxv on July 1, and tla* final general meeting 
will be followed by a banquet given by the 
organising Sljpumttee. British chemists who yvish 
to attend this meeting should communicate at 
once with the Hon. Secretary of tin* Federal 
Council, at Central House, Finsbury Square, 
London, E.C. 2. 


NOTES FROM HEATHFIELD V. 

By the Rector, Rev. B. V. WHITE 

Dear Mr. Editor, - A few' days ago I was yvalking 
to Middlesmoor in pursuit of natural knowledge, 
when l fell in with a young man w r ho yvas recently 
a sergeant in the .British Army in the north of 
France. He was, for a period, under the command 
of a Captain Wimperis or some such name, in a 
baking establishment near Boulogne, and when 
discharged from the army he returned to his native 
village, Kamsgill, in this dale. 1 have had more 
than one talk with him about the scientific methods 
of baking and have also learned additional facts 
from an acquaintance of mine at ArncliiTe in Litton 
dale, and think you may be interested in the observa- 
tions I have been able to collect. In this part of 
England everyone bakes at home, and though l 
have been a considerable traveller and have visited 
nearly every village in the dales, and, in addition. 
Cambridge, London, Carlisle and Durham, I can 
truthfully say that no one bakes better bread than 
we do in Nidderdale, and very few do it as well. 

The chemistry of bread-making is not remarkably 
simple. It is well known that flour is mixed with 
nearly half its weight of water and a little salt. To 
this is added some milk and water mixed with ycaM 
and the whole thoroughly kneaded ; there is no magic 
in the kneading— this is merely thorough mixing 
After kneading, the bowl of dough is placed in front 
of the lire and the dough gets gradually warm and 
rises. Here the chemical actions begin; the than 
generally contains some 2 or 3 per cent, of sugar 
the milk also contains a small percentage of sugai. 
and the enzymes present in the flour convert a 
portion of the starch in Ihe flour into sugar. The 
yeast ferments the sugar, forming carbon dioxide and 
alcohol ; while, the dough is rising the carbon dioxide 
forms bubbles of gas, separated from each other by 
thin walls of gluten and more or less gelatinised 
starch. When the due lime has elapsed the bread 
is put into the oven ; this should have a temperatme 
of 450 or ofM) F., which ensures that the outer lay cm 
of the loaf is made into a dry and nearly imperviou 
crust of a brown colour due to the heating of the 
sugar in the dough. The inside of the loaf, when 
properly baked, seems never to have attained quite 
the temperature of boiling water, wdiich has alwa\- 
seemed strange to me. The baking dries oft watei 
from the outside of the loaf but not the inside 
it causes tin; carbon dioxide to expand and make 
larger bubbles, it drives oft the alcohol caused h\ 
the” fermentation and some of the carbon dioxide 
and it assists the water to gelatinise some but not 
all of the, starch in the flour, making an elasia 
colloidal substance using the word colloid to menu 
glue-like, as it did when T w'as a boy. The eft< « l 
of the salt is to increase the elasticity of the glub’i 
and the gelatinised starch ; no doubt, soda or alum 
or green vitriol would have a similar effect, though 
bread made by such means would not be v< « 
palatable. The loaf when it comes out of the owe 
contains very nearly as much water as when J 
was put in, that is,' about 40 per cent. ; the h " 
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of weight in baking is about 10 per cent., and this 
is almost entirely duo to the conversion of starch 
tnd sugar into carbon dioxide and alcohol. 

The loaves are now allowed to cool slowly in front 
of the kitchen fire. Sudden cooling weakens the 
partitions between the bubbles of gas and so spoils 
the loaf. I am not aware that any chemical change 
, if importance goes on during the cooling, but if the 
ooling is too quick some of the. water vapour which 
hould disappear into the air is apt to condense 
,u the loaf as a sort of dew and the bread may 
urn mouldy. 

If the bread is kept too long before it is eaten, it 
( >os stale; the bread tastes dry in the mouth and 
, not so pleasant to the taste. Now stale bread 
not really drier than fresh bread ; it only seems so. 
dialysis shows that it still contains about 40 per cent, 
i moisture, just about the same as when first drawn 
: uni the oven. The change which occurs when 
pi rad goes stale is not loss of moisture but rather 
.. me kind of redistribution of moisture within the 
l,..d Flour is mainly composed of starch, a carbo- 
¥. \ » irate of the type (C 6 H 10 O 5 ) n where n is a large 
number, perhaps 200 in the ease of ordinary starch. 
■m 1 1 eh may, by suitable means, be converted into 
i soluble variety less complex than the ordinary 
\ niety. Starch, as found in flour, seems to contain 
! ao substances, one of which is probably a polymer 
- i the other; these arc known as amvlopeetin and 
tm \ lore llu lose. It is t lie more complex amvlopeetin 
winch assists the elasticity of the dough ; it is the 
isu\ locellulosc which forms soluble and semi-soluble 
i re lies of comparatively simpler constitutions. 

I hrsr, iii fresh bread, remain in a gqjatinous state 
.mil eontain a notable proportion of soluble starch. 
When the bread becomes stale the proportion of 
-i ilublr starch ill it becomes much less, the solid 
[.,u t of the loaf becomes dry and insoluble instead 
v.| an easily sw r allowed jelly. 1 have sometimes 
..!w i ved in a paste-pot which I keep on my writing 
table a change in the appearance of the paste which 
I Sake to mean the conversion of a soluble into an 
m- * ihible variety. 

I take it that starch and i nul in and similar sub- 
"t. uves, perhaps even sugars, in plants are stores of 
t'HwMulTs and raw' materials which the plants can 
in. i ke use of in times of need, as animals are sai<J to 
hr ,it»le for a short time to live partly bv absorbing 
thui own fat. As to the nature of enzymes, 1 
min mber, as Shakespeare says in Of hello, a mass 
"t tilings but nothing distinctly. I regret that I 
'I" ''ot even really knpw whether enzymes are sub- 
■t 'ii* es or merely complex phases of a substance. 
It ^ e could isolate an enzyme, would it have a 
| dilute molecular constitution or is ii merely a 
'in ilur complexity which may arise in a variety 
l| t love molecules l 1 feel sure that many of your 
" I "i ' can answer this question. My friend the 
- nit was, l gather, too busy with the supply of 
' ^ to the troops to devote his spare time to 
u,/ ' uic niceties. I fear that I draw out the thread 
"• ii verbosity finer than the staple of my argument , 
I ,m, ‘ 1 'nnain, with all due deference and regard, 
•! c. 


SOCIETY OF CHEMICAL INDUSTRY 
ANNUAL GENERAL MEETING, 1924 
PATRON: H.M. THE KING 

In accordance with the provisions of by-law 08 
notice is hereby given that the Annual General 
Meeting of the Society of Chemical Industry will 
be held in the Arts Theatre, The University, Liver- 
pool, on Wednesday, July 1), 1924, at 10 3o a m. 

A preliminary programme appears on this page. 

Tn accordance with the provisions of by-law 23 
intimation is hereby given that the following mem- 
bers of Council retire from their respective offices 
at the forthcoming Annual General Meeting : Dr. 
E. F. Armstrong, F.R.S., President ; Mr. Julian L. 
Baker, Mr. C. S. Garland, Sir Max Muspratt, Barf., 
and Sir Wm. J. Pope, K.B.E., Vice-Presidents ; Mr. 
John Allan, Prof. J. W. Hinchley, Dr. J. H. Paterson, 
and Mr. W. J. U. Woolcock, G B.E., Ordinary 
Members. 

Mr. W. .1. U. Woolcock, G.B.E., lias boon nominated 
for election to the office of President under by-law 19 ; 
Dr. E. F. Armstrong, F.R.S., Prof. J. W. Hinchley, 
Prof. J. C. Philip, F.R.S., and Sir Richard Thrclfall, 
K.B.E., F.R.S., have been nominated Vice-Presidents 
under by-law 20. 

Mr. E. V. Evans has been re-elected Hon. Treasurer, 
and Sir Wm. J. Pope, K.B.E., has been re-elected 
Hon. Foreign Secretary. 

Mr. \V. A. S. (’aider, Mr. W. If. Coleman, Mr. 
Wm. Cullen, LL.D., Mr. F. W. Gamble, Mr. James 
MacGregor and Mr. J. Arthur Reaxell, have been 
nominated under By-law* 24 to iill four vacancies 
among the Ordinary Members of Council. 

A Ballot List is being posted to e\ery member 
entitled to vote. 

J. P. Lomjstut, 

General Secretary 

The following is a Preliminary Programme, of the 
meetings to be held in Liverpool on July 9-12 in- 
clusive. 

Wednesday, July 9. — Morning : Council Meet- 
ing. Annual General Meeting in the Arts Theatre, 
the University. The President, E. Frank land Arm- 
strong, Esq., D.So., F.R.S , will give a technical 
address entitled “A Neglected Chapter in Organic 
Chemistry : The Fats.” Afternoon Business 

Session in tho University. Visit to Whito Star 
Liner “ Cedric,” and tea on board by invitation of 
the White Star Lino. Evening : Reception and 
Dance at the Town Hall by invitation of the Right 
Hon. The Lord Mayor of Liverpool (Arnold Rushton, 
Esq.). 

Thursday, July 10. — Morning : Messel Memorial 
Lecture by tho Right Hon. Viscount Leverhulme, 
in the Arts Theatre, the University, and presentation 
to the Lecturer of the Society’s Messel Medal for 
1924. Visit to the works of Messrs. Joseph Crosfield 
& Sons, Ltd., Warrington. Luncheon by invitation 
of the Directors. Afternoon : Inspection of the 
Works. Evening : Annual Dinner of the Society 
at the Midland Adelplii Hotel. 

‘ Friday, July 11. Morning: Business Session 
in the University. Luncheon at the Midland 
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Adelphi Hotel, by invitation of the Chairman ami 
Directors of the United Alkali Co., Ltd. Visit to a 
Works of the United Alkali Co., Ltd Evening • 
Dinner at Lady Lever Art Gallery by invitation of 
the Chairman and Directors of Messrs. Lever 
Urol hers, Ltd. 

Saturday, .Idly 12 -—Visit to Lake Vyrnwy. 
Inspection of Liverpool Corporation Water Works. 

A detailed programme is being sent to every 
member of the Society. 

Members are asked meantime to note that the 
railway companies in Great Britain (except the 
Metropolitan and London Electric Railway Com- 
panies) have agreed to issue tickets at the ordinary 
single fare and one-third for the double journey to 
passengers travelling to attend the meeting The 
tickets av ill be available from July S to 14. 

OFFICIAL NOTICE 

ANNUAL REPORTS OF THE PROGRESS OF APPLIED 
CHEMISTRY 

The eighth volume of these Reports is now ready. 

The price of t lit* hook is 7s. (>d. to members of the 
Society, and 12s (id. 1o non-members, post free in 
each case 

A Member ol the Societ v ntav purchase a set of 
Vo Is. 11 to VIII inclusive at the reduced price of 
£2 2s (>d , and a Non-Member can procure a set at 
the reduced price of i'2 15s , post free in each case. 

FORTHCOMING EVENTS 

M.i\ L’n l\*sim Ti- oi J’immis. Rfiono « > ) tin' lb>\;il 
lim lm;*lon | Inn^c Pu i-:id 1 1 1 \ . \\ T, ;i< 

I MU p in Annual (oan-ial Mailing Pie^i 
(liiiti.il .idthcss 1»\ Sii ('Ijailr- I\i r mui'-. 

.Ma\ -ti Siii'ii a oi I'linni \i, I xorsi m , London Sn lion 
Joint Movtnp; a\ 1 1 1 1 tin- Institution ol the 
UuIiIhm IimIikJm. at tin' Enei ncei s’ Club, Ml), 
Co\ • n 1 1 x Stir, t \\ 1 , a t s p in. “ L.ltr\ its 

('In iiii-Im ami tin I )c\ clopnn n I ol it> jndii-.tii.il 
Ai>|dicat ioie ." k\ A V.iii llo^scm. Dim ussimi 
to In ■ oponrd k\ l)i II 1* St.-w'iis 

May L’7 Sonm ok (Ii.xhs Tj.cnxm,o<;\ Joint. Conh'i- 
oiioo with tlio Ihitish Soru't y ot Maxtor (ila^M 
P.iniU't's Annual dinner in the Hotel (Veil 
Al.n ‘JT |{o\ \i, So< i r/r \ oi- Arts, at I 30 p rn “ The 
(h'ologx and .Mmci.il IUmhiicos ot Ux pills,” by 
C H Culhs, I) S« 

M:i> Itm M, Al kiio.si oi'H ai. Sof i kt\ . 20, ll.nmxpr 

S<piait*, \Y . 1, at 7 MO p. m “ l\c nl (lie Muio- 
''(')jx' m the Examination ot l , .t]M , i,’’ hv E. 
sJuddon la'ico'ster ‘ Tin* Micros) npx ol 
So.tjn,” liv K MaoLmnnn “ Tcehmeal Micro- 
"(•opj, 1 ’ hy J. E Jkiiniuil. 

Jllllt' M l.ol M. l > HOTO(.H M’lJK' Sot IT t V OK (iltl- XT BaiTMN, 

:r>, ltuwll Srpiaro W C 1. at 7 pm “The 
AnnlxMsot Motion kx K incina logrnph\ " 

Jam* M Exii’iiti. Mi\ix(. xm> Mi i xM.ujauic'AT. ( onoiu'sm, 

to fj to he held ;it the Itiitish Empire Exhibition. 

Among other items papers xxiJl he read on the 
following subjet Is — - Mining, Petiolemn, 
Metallurgy of Iron and Steel, as xxoll as Non- 
Kei runs Metallurgy. 


THE BIOCHEMICAL SOCIETY 

A meeting w as hekl in the Department of 
Physiology, University of Manchester, on May 10, 
Prof. H. S. Raper in the chair, and the following 
papers were read : 

“Note on the Constitution of Evodiamine,” by 
Prof. R. Robinson. In spite of observations which 
were apparently irreconcilable with the view' expressed 
by Kermaek, Perkin and Robinson that evodiamine 
contains the nnrharma.i nucleus, it lias now been 
shown by Asabina (./. Ehartn. Sor Japan, 1024, 
No. 502, I) that this is actually so. Norliarman has 
been obtained from the base and all the ditlieulties 
removed by correct ions. A considerable number ol 
complex alkaloids may now he recognised as related 
to t ry ptuphanc and litis circumstance is regarded 
as suggestive in connexion with the theory of phyto 
(‘bem ica 1 synthesis. 

“The Mcthylation of the Cerebrosides of Ox 
Brain, ” by J Pryde and R. VV. Humphreys The 
ei‘r(‘brosid(\s kerasin and pltrenosin, isolatcal from 
ox brain by Rosenheim's method, may be* methylated 
by means of silver oxide and methyl iodide in a 
suitable solvent medium. Kerasin yields pent a - 
methyl kerasin, whilst with phrenosin the process 
is arrested at a stage slightly' below that corresponding 
to a hexamethyl derivative. After hydrolysis nl 
peniamethyl kerasin with dry liydmgen ehloridt' nj 
sulphuric acid in methyl alcohol, the methylated 
sugar (galactose) residue may be separated by dts 
t illation in a high vacuum from the methyl sphingo- 
sine and methyl lignoeerate. The in\ est igat ion i*. 
being pursued with the view of characterising the 
constitution tbf these derivatives, and more par- 
ticularly that of the sugar residue as it exists in tnln 

“ Uhemieal Studies of the Vitamin A in Cod-Lixn 
Oil," by Prol. .J ('. Diummond and K H. Cowanl 
Most of tin* eholest(‘ml may be remo\cd from tin 
unsuponifuihlc fraction of cod liser oil 1>\ dissoh iuli 
in methyl alcohol and cooling to - 10 G. Th< 
renminder is removed by preeijiitat ion with digitomu 
The cholesterol-free residue is a deep red, hea\y "il 
which contains all tlu* vitamin of tin* original u.d 
liver oil. Distillation of this imiteii.il in superheat'd 
steam carries over the vitamin between the t « i n 
peratures of 115— 1 25 ’ ( 1 , togethei with the bulk nl 
the other constituents, but is useful in separating 
them from the non-volatile resins formed dining 
saponification. The xolatile fraction may' h« 
fractionally distilled in high \aciium (I 4 mm) 
and \ields four mam fractions (1) b.p. Ik< ( 
120 (\ ; (2) 210 220 , (2) 250 200 ' ; (4) 27n 

200 . All these fractions contain only' earb-.n 
hydrogen and oxy gen Su tiering some loss, tin 1 ni.ur 
part of the vitamin A comes over witli fraction J 
After retraetionatiun tb( k constituents of all tout 
fractions appear to consist mainly' of unsaturaud 
alcohols, probably' aliphatic in nature, and genoi.Jh 
containing two double bonds. There is some indr i 
tion of the presence of aldehydes also. The vitamin 
fraction (2) consists mainly' of an alcohol with oiu’ 
OH group, two double bonds, and which hu <l 
molecular weiglit about 250, and is optically inset 
r rb(*re is evidence that t his compound is not ih p 
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vitamin itself. The latter withstands acetylation, 
bcnzoylation and mild hydrogenation of the accom- 
panying alcohol, which may he obtained in the 
crystalline condition by cooling the methyl alcohol 
solution to — -20° (\ These crystals sometimes show 
physiological activity owing to associated vitamin, 
and arc probably identical with the substance 
described by Takahashi as the semi-crystalline 
vitamin. No reliable evidence is yet available to 
diow that the vitamin is an aldehyde, as Takahashi 
Dims, but this view lits in with the scanty data 
• trendy obtained. 

“Supposed Amcrobiosis of Lumbricus/' by A J>, 
Ritchie Earthworms {Lumbrirus sjt.) kept in an 
ttmosphero of hvdmgcu do not survive more than 
iv or seven hours if kept in movement. At rest 
,i bout half survive for six hours but none for tvvontv- 
lour hours. From the bodies of worms exposed to 
hvdrogen for some hours volatile organic acids can 
In extracted. As the worms" intestines have been 
found to contain bacteria capable of digesting 
cel In lose, it appears most probable that the accumu- 
Uhon of acid is due to bacterial activity continuing 
duiing asphyxia of the worm while it is incapable 
nt oxidising the substances so produced. These 
experiments dispose of Lesser's contention (Zfit. 
liml , RKW, 52, 282) that earthworms are capable 
u( macrobiosis. 

' Supposed Anawobjosis of Asearis Lumbrieoides." 
h\ \V K. Slatin’. As the result of .i quantitative 
m\ est igat u >n ot the body content and metabolism 
pi mliiets of these parasitic round-worms. Weinland 
\Z. >t f. liiol. 1001. 4.L ,').■)) suggested that the 
ii'vessary energy lor the various body functions 
w . i supplied by the breakdown of carbohy d rales 
under the influence of an enzyme The products ot 
tin,-, traction arc said to he valeric acid, carbon 
dioxide and hydrogen. The hydrogen was. however, 
nut identified. No oxygen whatever is required by 
(In'- scheme. Tlie aulbor has found that the ” pro 
dm Is of metabolism*' described by Weinland can 
lio obtained on inoculating glucose solutions with a 
■ nltme of the bacteria always found associated with 
tlii“ norms, and, iiirthct , that when the worms arc 
uintnmouslv irritated, those* kept under anaTolm* 
i oiid it ions fat igue nunc rapidly than those to which 
the air has access. Worms which have been fatigued 
in hvdrogen recover to some extent it" air is sub.se- 
qiantly admitted. Experiments have also been 
imd without detinite result in which the air has 
hff'i) replaced by hydrogen acceptors. 

Hie Oxidation of Stearic Arid with Hydrogen 
Idioxide,"’ by r |\ \V. d 'lutterhiiek and H S Paper. 
H-ikiu has shown that oxidation of fatty acids with 
l>vd<og(ui peroxide yields /Pketn-acids and ketones 
<"i tv. ponding to them. Tln> supports K noop's 
tin (uy of ft oxidation of tatty acids in the animal 
h* 'fly The* authors show that y oxidation also 
t.il-.m place, y-kefostouric acid being produced. The 
t'l-divc amounts of the acid undergoing ft and y 
‘Ai.kiljon are of the order of 7 to 1 respeetiv elv ; 
* lll! possibly' more y oxidation takes place than 
tin u ligures indicate. It seems possible trom these* 
rt ‘ l| hs tliat y oxidation may also take place m the 
In the course of the investigation, y hydroxy - 


stearie acid, which i** *»uj)poM*d to exist only' as the 
lactone (stearolactone). wa> isolated as a crystalline 
acid, stable* at the ordinary temperature and melting 
at 88 'C. It would seem dillieult to account for the 
occurrence of both ft and y oxidation in terms ot 
electronic structure* 

’ The Deaminisiug Action of Tym>inaso.’ by 
F. C. JHappold ami H S Paper 'Hie action of 
potato tyrosinase on various amino acids has been 
examined, but no evidence has been obtained that 
aminima or aldehydes corresponding to the ammo 
acids, are produced. Neither could any change be 
detected in the amino nitrogen content of solution** 
of ammo acids subjected to the action of tyrosinase 
The amino acids used in the experiments were 
glycine, alamiue. phenylamino-aoctie acid, phcml- 
alamine and tyrosine These icsults lead the author*- 
to coiudude t hat . contrary to the suggestions of Bach, 
Chodat and Sehweigen. deamination d< es not play 
a part in the production of melanin from tyrosine 
by the enzyme tyrosinase. 

“The Excretion of Creatinine and Trie Acid in 
Man.' by II. Zwarenstein. This work was undci 
taken with the idea that creatinine might arise from 
sonu* analogous ring compound from the imidazole 
nucleus of histidine or the purines - and 4 o g ot 
line acid was given per os to subjects living on 
purine free diet. In all east's where absorption ot 
uric acid had taken place, an appreciable inuvasc. 
in one ease about 0-5 g . was observed, and it was 
noted also that in about !MI per cent of the urine** 
analysed the excretion of uric acid and creatinine 
varied together In two experiments ingestion ot 
l g. of hist idiue caused increased excrol ion of ereat mine 
over a period of three days These results wilh uric 
acid may he due to some action of uric acid on the 
kidneys, but seem to point to formation of uric acid 
and to the possibility of creatinine formation from 
the imidazole nucleus present in some substances. 

SOCIETE DE CHIMIE INDUSTRIELLE 

The general meeting was lu*l<l in Paris on May IT 
under the presidency of Monsieur Paul Kestner 
After the President had described the work of the 
Soeiete during the past year, the linancia! statement 
was presented by the Trcasuicr. and the meeting 
elected o(liecr> foi the lortla ommg year. As 
Monsieur Paul Kestnor was not c legible for re- 
election as President, Monsieur Lueicn Dior, a manu- 
facturer ot fertilisers, was ek*eted to succeed him 
The other ollieers are as follows Vice-Presidents. 
MM Donat Agaehe. Povoud. Brangier. Cuvek'tte. 
P Duehemin, P Etienne. Deluge. H Call. Leon 
Lev\,P Masse. C Matiguon and Thesmar . Oeneral 
Secretary, Jean Ceranl . Assistant Secretary . dean 
Vo'sin Ceneral Recorder, Maurice Deseliiens : 'Treas- 
urer. Count C de Cerminv and Librarian. Mon- 
sieur A dob One-third of the nu*mln'rs of the 
Couneil were then renewed Monsieur Maurice Des- 
elnens then proposal that Monsieur Paul Kextner be 
elected Founder- President of tin* Soeiete de ('himie 
lndustrielle, a motion adopted with such unanimity 
and enthusiasm as to show the esteem and affection 
in which Monsieur Kestuer is held. 


o 
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CHEMICAL SOCIETY 

Prof. W. P. Wynne, presiding over an ordinary 
scientilic meeting held on Thursday, May 15, an- 
nounced that the American Chemical Society had 
kindly offered to supply copies of their Chemical 
B> vit w< to Fellows at the reduced price of 4 
dollars, plus postage. Commencing with the last 
issue, no charge w as now made to Fellows for binding 
the Annual Report ; money which had been sent 
for this purpose in error could be reclaimed from 
the Assistant Secretary before* October ‘U next, 
any balance then being placed in the Publications 
Fund. 

Prof. F L. Punan contributed a paper (with 
Mr J. K. Jhdaban) on : - 

'/'he, hro/no-drri rad res of 1 -nuthy/glyoxalinc and the 

constitution of “ chloroxahncthylin 

4 : o- I )ib co ?no-\ ■ in < thyhjlyo. ml ine, which results from 
the inethv latinn of 4 : o-dibromogh oxaline, is formed 
in small yield by the bromination of 1-methylgly- 
oxalme, the reduction ot 2 4 : .Vtribromo-1 -methyl- 
glyoxalino, or by the interaction of phosphorus 
pentabromide with dimethv loxamide. 

The 4- and o-hmmo-X-nu thylgtyoxalinrs are obtained 
simultaneously by the inethylation of 4 (or 5)-bromo- 
glyoxaline, the 5: 1 -isomeride predominating. Dis- 
tillation of the common met li iodide of the two bases 
yields the 4 : 1 -isomeride as the main product. 
The orientation of the bases was eilected by con- 
verting the 5 : I -isomeride into the known -l-nit ro-1- 
mothylglyoxaline by the operations indicated below : — 

0 Hr — M Me* ( Tlr — -NMt\ 

!! 1C1T * I| MU- 
CH -- N ' N<VC N / 

HO,SC NMe v (TI— 

|| X CH -v ;; ; CH 

NO./C— -N X( )./( 1 — N ' 

By a similar method, Wallach’s k ‘ chloroxal- 
methylin ” was shown to be 5-ehloro-l -methvlgly- 
oxaline. 

Dr. O. L. Brady, recalling results he had obtained 
Avith oximes eonceming the influence of the con- 
ditions of methylation on the structure of the 
product, invited further information on this point. 

Prof. J. F. Thorpe congratulated the speaker on 
the advances he had made in the chemistry of 
glyoxalinc ; he thought that the present results 
tended to support his own views, (a) that benzene 
contains no double bond, and (h) that glutaeonic 
acid contains a hydrogen atom the position of which 
is variable. 

Drof 1) R Boyd, referring to the relative ease 
of lndrolysis of a'*et\l chloride, methyl chloride, 
and chlorobenzene, asked whether the phenyl 
group could be definitely regarded, on the induced 
polarity theory, as positive. 

Prof. Pyman, after lemarking that the funda- 
mental work on the constitution of glyoxaline was 
due to Prof. Japp, said that alkylation was effected 
with methyl iodide or methyl sulphate in the absence 
of a solvent ; under other conditions, e g using 
diazomethane or alkyl salts and sodium hydroxide, 


the results would probably be entirely different. 
His own exjHirience, however, and that of Pinner 
and Schwarz led him to believe that alkylation 
by an alkyl salt always took place by addition of 
the alkyl salt to the doubly linked nitrogen atom. 
Whilst difficulty was often encountered in deter- 
mining the polarity of an atom or group, he believed 
Prof. Lapworth regarded the phenyT group as being 
positive ; support for this view' w as afforded by 
comparison of the properties of tbe derivatives 
of toluene with those of nitromethane. 

Prof. W. N. Haworth gave an account of the 

Synthesis of amygdalin. (with R. Campbell) 

A synthesis of amygdalin has been achieved by 
condensing biomo-hepta-acetylgentiobiose with ethyl 
d,l-mand(Tate in presence of silver oxide and conver- 
sion of this compound through several stages to the 
natural glueoside. The product of the above con- 
densation was d,l-hepta-acetyJumygdalinie ethyl 
ester, m.p. 2of>° and [aJi)M>2-0 , which was identical 
in all its properties with a specimen of this substance 
obtained from amygdalin by csteritying and aeetyl- 
ating nmygdalinie acid. Treatment with alcoholic 
ammonia led to the isolation of ft mixture of d- and 
1-amygdalinic amide, | a]jj - 77' , and of its hepta-aeetyl 
derivative, which was resolved, by fractional crys- 
tallisation of its additive compound with pyridine, 
into two stereoLsomerides, m.p. IMF— 1(>7° and 152° — 
153°, having fa] D - ff84>° and -40*7° respectively. 
The former of these gave rise on digesting its solution 
in xylene with phosphorus pent oxide to needles of 
hepta-acetylamygdalin m.p. 1<>7° (uneorrected) having 
|a|i>-3()-2°. This was identical in all respects with a 
product obtained by the acetylation of amygdalin and, 
moreover, the final stage of the removal of the acet\ 1 
groups and its conversion into natural amygdalin 
has already been accomplished by E. Fischer and 
M. Bergmann (Bee., 1917, 50, I0fli>). 

Prof. Haworth, who was congratulated by the 
President and others on the quality of the investi- 
gation, added that the ^-amygdalin had been so 
called, although it gave rise to /-amygdalinic acid 
on account of its relationship to <7- malic and d 
tartaric acids. 

Mr. R. G. W. Xorrish described work (with Pr 
E. K. R ideal) on 

Be activity and radiation . The photochemical anion vi 

hydrogen and sulphur . 

The critical increments of eight reactions between 
hydrogen, sulphur, or oxygen, on the one hand, and 
sulphur on the other, are all multiples of a const an i 
quantity. This suggests that activation is a quant uni 
phenomenon. It is apparent from the data of pr< 
vious work that some of the activation of sulphur 
molecules occurring in these reactions must hr 
kinetic. It is, therefore, of interest to examine them 
photochemical ly, with a view' to testing how far su< h 
activation as is postulated by the “ radiation theory 
also occurs. The gaseous reaction between hydrogen 
and sulphur has therefore been investigated, and li ^ 
been found to be strongly catalysed by the ulti.t- 
violet light from the mercury vapour lamp, of tao 
calculated wave length. 
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The ultraviolet absorption spectrum of sulphur (S 2 ) 
vapour has also been reinvestigated and the previous 
work of Graham confirmed, except that the point of 
maximum absorption is located very slightly more to- 
wards the red end of the spectrum at A - 2750 A.U. 
This wave length corresponds with a critical incre- 
ment of 51,070 cal. per grain atom of sulphur, a num- 
ber in exact agreement' with that calculated from the 
temperature coefficient of the thermal gaseous 
i '“action between hydrogen and sulphur, as required 
>\ the radiation theory. 

As a result of this work it appears that activation 
.»! sulphur molecules may be regarded as synonymous 
with the dissociation of one or more bonds, and may 
vile place either by collision or by absorption of 
mdiation. The quantity of energy absorued per 
tom is independent of the mechanism, and is a 
inaction only of the number of valency bonds 
destroyed. 

Dr. R ideal said that a definite example was now 

• callable of the stimulation of a chemical action 
! >• .til by thermal collision and by absorption of 
mdiation, the amount' of stimulation being in each 

• ase the same. Since tin 1 nature of the stimulation 
in each case appeared to be identical, and since 
photochemical stimulation is usually termed “ excita- 
i mu," it might be advantageous to drop the expression 

activation ’’ in this connexion. The similarity 
h< tween sulphur, chlorine, bromine, and iodine in 
it -ml ion with hydrogen was likewise evident, the 
lack of chain reactions in the first ease being readily 
attributable to the difference in the reactions 
H.| S — HoS and H.,rCl-- -HCl-fll He looked 
t<* physicists for information concerning the con- 
ditions under which a molecule may be excited, 
i (inverted into atoms, or ionised bv collision with 
another uncharged molecule. Are the mechanics 
ot collision similar to those of an electron or u-partiele 
bombardment or must such factors as the atomic 
number or size of the bombarding molecule be 
(oitsidered as well as its m viva * 

Mr. \V. F. Garner objected to tbe assumption 
that the head of an absorption band is the wave 
length corresponding with the mean energy of 
ai fixation of hydrogen sulphide. The energy of 
a« mad ion of an individual molecule would dcppnd 
on its initial vibrational and rotational slates ; 
tlu-M“ are quantised and lienee there would be a 
di finite number of energies of activation corres- 
ponding with the lines in a group of band spectra. 
^iin 1 there* might be an unequal distribution of 
lu.es on either side* of the head of tin* band, an 
integration process was necessary for the deduction 
“I the mean activation energy of a gram-molecule 
b un the* absorption spectra. The molar activation 
‘■unary, being the sum of the molecular energies 
lequired to raise an electron from an inner to an 
“nter orbit, was necessarily a composite quantity 
{, nd there xvas no evidence that it corresponded with 
du breaking of the chemical bond. 

i 'of. F. G. C. Italy, did not concur in the view 
' ^possed by Mr. VW F. Garner, that the authors’ 
ll|( died of calculating the absorption was less trust - 
M,l| diy than the integration of each baud. He 


referred to Ills own suggestion of the step-activation 
of molecules and expressed the opinion that the 
authors had so far discovered " but the germ of a 
very great truth.” 

Dr. t! . J. Fox said that it was unjustifiable to 
quote the critical increment to four significant 
figures ; he also felt that to fix on any particular 
band as the most persistent for any one source of 
light involved liability to error. 

Dr. N. V. Nidgwiek said it was remarkable that 
the energy required to break tin* double bond in 
8 2 xvas exactly twice that required for tin* single 
bond in Ns, the behaviour of carbon being very 
different. 

Replying. Mr. Norrish admitted the force of tin* 
criticism concerning the critical increment ; only 
the first two figures possessed real significance. 


ACADEMIE DES SCIENCES 

On May 12, Prof. Vincent communicated [a paper 
by MM. F. and L. Hcdou describing the action of 
insulin on an animal deprived of ils pancreas. 
Whereas simple ablation of the pancreas brings about 
death in twenty' day's, the authors were able to 
maintain an animal deprived of its pancreas for live 
months in perfect health, by means of subcutaneous 
injections of insulin combined with a protein (meat) 
and carbohydrate diet, to which was added pancreatic 
ferments. 

The influence of the X-rays on the oxydases of 
leucocytes was described by Prof. J). JBertholot who 
had found that small doses of X-rays activated, 
whilst large doses paralysed, the indirect oxydases 
of the leucocytes. 

At the meeting on May 5, Prof. Lo Ghatelier 
presented a note bv Monsieur Ostwald showing how 
melted naphthalene can be used to carry out immedi- 
ate analyses of coal. Gas coal, with 25 per cent, of 
volatile matter, contains 13 per cent, of materials 
soluble in naphtha lent*. The work w as carried out 
in order to obtain a fuel similar to coal which could 
be coked without leaving an ash. The process was 
successful, but entailed a large consumption of 
naphthalene. 

Monsieur Goupin observed that green substances 
growing in the light gave oft ozone, suggesting that 
the greater content of ozone in country air was due 
to vegetation. Monsieur P. H. dauet communicated 
the results of xxork by Monsieur Granier on the 
conduct i\ it y of electrolytes at very high frequencies. 


Dr. F. Fox Nichols, director of research in pure 
science in the Nela Research Laboratory of the 
General Electric Go., has died suddenly in Washington, 
P.G. Dr. Nichols was a graduate of Gomell Uni- 
versity, and at one time a research student in physics 
at Cambridge University, and had held professor- 
ships of physios at Colgate, Dartmouth, Columbia, 
and Yale Universities. 
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CORRESPONDENCE 

THE ENGLISH LANGUAGE 

• s 'n\ l«> Mr V. 10. Johnson, who wute,s in tin* 

March 21 issue, it mm * i 11 s somewhat of an inversion 
of lh<‘ natural ordci of things that Englishmen should 
v onsult t lu* book of an American author in order to 
learn how to write our common language com*<tlv 
Mr. Johnson then mlminister.s a gentle rebuke 
The Tev 10 A Abbott Iona ,ig<> achieved the lask 
attempt! <1 by 1 1 m * Ameiiean writer, bv publishing 
Haw fa II lift ('hath/ I'Voiii the preface of this 
Mr Johnson quotes follows- Speeches in 

Carliamint. newspaper nairativcs and articles, and, 
above .til, iesohition> at ])iiblie hum tm^s, furnish 
abundant instances of obseunty arising from the 
monotonous nee|cct of some dozen rules 

I hold no bnef fo] any particular \menean hook 
on the Ml b|er1 , but I belhvethat vv e on this side of 
the Atlanta may be credited with coni ri but me to 
the improvement of good hlernlure. and 1 feel 
sure that a< quic^ci nee in Mr. Johnsons attitude in 
repaid to overseas effoi t of this kind is often the 
‘anise of lack o! sympathy and the de\ elopment of 
a pei* \ ish antagonism, sentiments th.il. among 
<‘du<at(*d mi'ii. aie far iiioi- common in England 
f hail ill t he t mled Mates 

I feel nit !uu*d to disagree with ATr Johnson s 
inference that I Jr Abbott's book is sufficient for 
our needs The "hurt '■dilence quoted from the 
preface js provoi at m of i ntieism . ” . obsmmtv 

arising from . and . . sonu* dozen . . 

I Joes 1 lie author mean a few dozen or several dozen, 
or about one dozen ( Of course, it is easy to assume 
that the reader possesses a knowledge of the tradi- 
tional intei pret.it ion of localisms in common and 
accept i*d iim* but scientists and technicians should 
siirelv agice (|) that, it possible, words be used in 
the pi mini \ sense, and (2) as to the necessity for 
simplicity of language. economy of phrasing and 
umnist akea hk* clarity iti prescml ation 

1 he art of teefinieal and scientific ^imposition 
is not standing Mill. nor has it been treated adequately 
by .iiithors ol books that purport to It'll one how 
to w rite (* leal ly or well • we art* realising the economic 
\alm* of eoiuhnsafion and tin* beauty ot simpheit\ 
to an extent that was not recognised when Dr 
\bhott s hook was first published From the scien- 
tific (lassies of the nineteenth centurv we still gather 
mui li that is inspiring . hut from them also we learn 
much that should he avoided It is an ease matter 
tor thosi w ao proless a disdain of eiyd meting p, m- 
e i pit's and scant die precision. aids to tin* building 
oi the edifice ol (onfempoiarv literat me, to linn 
to t lu* era m ma l or to I he dictionary lor a piMiih ation 
ot their ’style To-ilav , however, when competi- 
tion is keen and pioduetion costs are high, additional 
standards must he mobilised In hss A "oft a an the 
( 'am position af Sen nlifir I’afH/*, Sir Clifford Allbutt 
affirms with logic that "Many a had sentence is 
grammatically eorreit": to which L would add 
that many a word is listed in flu* diefion.it \ lor use 
in a specific sense lor which it is inappropriate or 
entirely unsuitable. 


In commenting on tin* preface quoted from How 
(a Wnte Charfy , Mr. Johnson says : l * Whether this 
strong indictment still holds good, 1 must leave to 
present-day Members of Parliament, etc., to answer 
tor themselves. ’ The use of etc., although common 
and accepted as " good English," indicates a lack of 
precision that mars many scientific and technical 
articles and hooks The reader wonders whether 
tin* author was lazy- or whether he used flu* abbrev- 
iation to hide a deficiency of information on the 
subject 1 mention this detail to show* that finalit\ 
has not been reached in the art of scientific com 
position ; and I would counter tin* inevitable charge 
of being meticulous by- tin* contention that mam 
examples of loose construction an* repented until 
t heir use becomes a habit, only because of custom 
The plea of justification on the ground of prior and 
extensive usage in "good" literatim* is often an 
illogical one: an obvious disregard of scientific 
precision and a failure to appreciate tin* advantages 
of lmimstakeabk* clarity are sufficient reasons lei 
an ' inversion from what some of us may consider 
as the "natural order of things*’ 

In the task of improving the technical literati. n 
ol our day it is to hi* hoped that the English-speaking 
nations will act m sympathy w ith each other Apait 
from minor and insignificant dilTcrenccs in spelling 
and punctuation, the product of tin* American man 
of science shows no difference fr< m that of one <>| 
his Rritish colleagues A friendly lolerntinn, it 
not a generous appieeiation, of work overseas ^ 
needed to facilitate the acceptance of English as the 
scientific language ot tin* woild . hut standards must 
he based primarily on simplicity, clarity andeemrm n 
-ense, lather than on an adherence to habits ot 
phraseology for the continued, toleration of which 
there can he no scientific justification — 1 am. Sn. 
etc , 

Her kcley, California A W. Au.kn 

April As. MUM 


ATOMIC STRUCTURE 

.Sir. Ten run/ <>n my article on ** Atomic Structuie 
(this v ol , p *>2.’>), 1 would like to direct attention 
to the conclusions inferred by Dauvillier (('onij)t ^ 
t'fnd.. 1024, 178, 47 <>) from bis recent determination 
of the widths of the X ray spectral absorption band- 
cot responding to the L ;J , L,, and Lj energy levels 
of 1 he gold atom 

f lhe \j lev (*ls are identified in Tohr's theory- with 
the eight electrons ha\ ing the total quantum number 
2. and an* divided into two subgroups of f elect mm 
ea< h, having the n/imut hal quantum numbers l and - 
icspeetivcly I have* indicated that the chemu.d 
pioperties of the elements, particularly with reLVol 
tn valency and co-ordination number, do not h nd 
Mipport to Rohrs scliemc, and point definitely t () 
tin* eight L ek'ct rons being in three subgroup 
< ontammg 2, 2, and A electrons, with the aziinulkd 
quriiil uni numbers 1,1, and 2 respectively, and th.d. 
in general, the number of electrons in a subgroup i*< 
e<pial to twice the azimuthal quantum number 
instead of twice the total quantum number. 
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Dauvillier, accepting that the widths of X-ray 
spectral absorption hands, are a measure of the 
relative numbers of the electrons in the groups to 
which the bands are due, shows that the L level 
electrons consist of three subgroups closely approxi- 
mating to the ratio 1:1:2. There being eight 
electrons in the level, the numbers in the subgroups 
are, therefore, 2, 2, and 4, an arrangement identical 
u it Ji that inferred by me from chemical considerations. 

Tn view of the striking agreement between the 
experimental evidence from both chemistry and 
physics, there can no longer be any doubt that the 
L level does not contain two subgroups of 4 electrons 
».ieh, as postulated by Bohr. It is probable that 
i>ohr inferred his scheme in which the number in a 
subgroup is equal to tw ice the total quantum number, 
from the very imperfect analogy with the 1 quantum 
jjmup, in which twice the total quantum number 
gives the correct number of electrons, as in helium, 
,i number accidentally equal to twice the azimuthal 

• piaiitum number. Tt may be inferred from 
I >,m\ illier's results that Bohr's scheme of equal 
subgroups is improbable for the electron arrangement 
in any atom, and, in consequence, that chemical 
theories based on Rohr's equal subgroup scheme, 

< q , the theories based on the invariable co-valcnt 

clu mieal bond, the di-clod ronic junct ion neeessitat ing 
i wo equal subgroups, are based on an insecure founda- 
tion l am, Sir, &e.. .1, i>. M \ i jn Smith 

( ’hemistry I >epai t merit, 

Birmingha m l r ni\ ersit v 

Hay 17, 11124 

CO-OPERATION WITH GERMANY 

Si i , In your journal then* have been frequent 
ichTeiices to the state of ( Germany, and the possibility 
ot ro-operat ion. I ha\e been in Germam for smm* 

1 iiik and have seen many universities here, and to 
mix hand is the tliiid report of the “ Not gerneinschaft 
Deutsche Wissonsehaft a society which oiganises 

* he lelief for universities and educational research 
in 'hi ut ions It gives ->01110 rather good information 
"n the need of Germany and whatever may be our 
opinions on the right and wrong of the war, there 
'•in hr no doubt that Germany is in great need at 
pH'int. Happily the Dawes report has dispelled 
1 hr idea that a largo hulk of ( human < apital has J>ecn 
-i ni abroad. Also it shows how the German capital- 
i'h 1 1 a \ r given relief to their own people, for b (Iths 
d die relief is supplied Jo Germans and t)S per cent, 
"t ill tin* people supported have been supported by 

< *’ei man money, and only 2 per cent . by foreign money. 

I was in the English Seminar of the Berlin I’niver- 

\ I his morning, and they have a collection of books 
111 English dealing with war matters, in order that 
tin \ may get to know what the English think about 
’In war. This shows how badly olf the\ are foi 
1'aiL’hsh and American publications, and scientific 
-nth industrial journals, and the number of German 
'I'lUific and industrial people who see English 
publications \ know to he very small. Travellers 
m * ’'Tmanv tell of the care with which English hooks 
d' handled, because of the scarcity of such hooks. 

G a practical method of reaching and bettering 
ill, l || d rial matters, may I suggest that more copies of 


G hnnisfry and lndn.stnj he -sent to Germany, either 
to this Society or to private members 1 T can send 
addresses of people who would hr* only too glad to 
receive them. My own copies of the journal are 
read wilh avidity in mam students I am. Sir, etc , 

H\rky Ward 

Religiose Gcsellschaft der Freunde ((Quaker) 

Berlin, W. 2. Behrcnstrasse. 2(>a, II 
Max It, 11121 

THE IM1NOTRI AZOLES 

Sir,— - 1 luive read Dr lngold s erit ieism of our woik 
(Curnelley and Dutt) on Iminotna/.olcs (this week s 
( 'hnnitilry and t adust nf). I should not like 1o enter 
into any discussion in these columns as the paper 
referred to will soon appear in the Scientific Press. 
But 1 may point out that 1 he experimental evidence 
given in that paper definitely precludes the possibility 
of Dr. Jngolds interpretation.- 1 am. Sir, etc, 

F lx 1 )jtt 

The ITiivcrsitv, Leeds 
May Hi, 11124 

IN PRAISE OF LIME 

Sir, 1 recently \isitcd Wembley ami after a 
short stay in the Cyprus Pavilion, and experiencing 
for the first time the famous Cyprus wine, l spent 
some minutes at the Mall of the Buxton Lime Com- 
pany. The obliging people in charge handed me 
literature explaining its merits, and as these are not 
generally known 1 give them to the best of my 
recollection : 

II your pastures v icld Ltmn.va, in profusion, vou 
may know, vainly you call on Hvgeia, soon to death 
>our sheep will go. “ Quick m\ friends and lose 
no time, oh give them lum* " 

Regulate acidic ions, soon the pond-snails dis- 
apjienr, liver flukes will then like lions. 1 m* ra.rel\ 
found, hut here and there Free from these Ihe 
sheep will rhyme. ** Oh give us lime ” 

if your lawns are rank with daisies, plantains, 
yarrow and such weeds, if the clover spreads like 
blazes, and tin* grass to language leads, lirst restore 
it to its prune by adding lime 

Then the sulphates and the phosphates, nitrates 
and the potash salts, will act with all the speed of 
fates, soon the lawn will have no faults Finest 
grasses in spring-time, most require linn*. 

Limestone, thou hast given Gordale. Malhain, 

1 1 addon Hall and Bromrli, where from Wales. Xeut- 
head and Voredalr. miners send lead-ore and stuff. 
Peerless among rocks thou Mandest, Gods boon. 
Oh Pan and Puck s stone it the purest thou demand- 
esl, reputation says Buxton! 'there the quarries all 
may climb, admiring lime. 

Engineers and concrete makers, iron smelters, 
road surveyors, tinkers, potters, dukes and bakers, 
distemper-men and house purveyors, sing in svneo- 
pated time, Oh Buxton lime."-" 1 am, Sir, etc." 

Very ( v )r\i.mi;n Ciit.mist 

X(*w castle-on Tvne 
May 17, 1024 

[We advise ‘ Very Qualified Chemist’ to avoid 
Cyprus and its products for the future - Editor.] 
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PERSONAL AND OTHER ITEMS 

Prof Sir Win U Pope F R S . was dented a 
corresponding member of tin* Academy of Sciences 
of t-h»' hiditul de France at tin' meeting hold on 
May 1 2 

Dr. A K Macbeth lias been appointed Reader in 
Chemistry in the Umvcrsitv of Durham, and 
Mr. H. J E. Dobson, R Sc , has boon appointed 
lecturin' in chemistry in the same University. 

In the Cnixersitvof .Manchester. Mr A I). Ritchie, 
M.A., P, V has been appointed lecturer in physio- 
logical chemistry and the Sin ion -Carves Industrial 
Research Scholarship has been awarded to Mr. Jl. 
Entwistle I> So. 

Mr U E. Wyatt has been appointed demons- 
trator in chemistry in the University of Sheflield 

'The C S National Academy of Sciences has 
awarded its Airassi/. medal to () S. Petterson. of 
Sweden, toi hG studies on the chemistry and physics 
ot the sea. 

Dr. C. M Stine has succeeded Dr C. L. Reese, 
who has retired from the jiost of head of the chemical 
department of E. i. du Pont de Nemours and Co. 
Dr. Stiiu* ha^ heeri engaged in research work for the 
du Pont Co sin<a‘ I9<)7, and he did valuable work on 
explosive- during the war. 

(bant'- amounting to £1 7b have been awarded by 
the Ministry of Agriculture to Sir John Russell, 
Prof. R (’. Punuctt, Dr. N. M. Comber, Dr. P. A. 
Keen, and Mr. G. \V. Robinson, to enable them to 
represent agricultural science in Oeat Britain at 
international conferences and congresses 

The late Mr. A. E Wenger, the founder of Wengers, 
chemical manufacturers at Stoke-upon -Trent, left 
£90,901. 

Mr. J W. Dutch, R.Sc.. of J. W. Leitch and Co., 
Milnsbridge, and Lankshear, Wickstead and Co., Ltd., 
left, estate of the gross value of £103,470, with net 
personalty. £ ltd .383. 

The death is announced of Monsieur Bethmont, 
[) resident of the Soviet e Electro Metallurgy de Dives. 

At the recent meeting of tin* British Empire Steel 
Corporation the following residents of Great Britain 
were eka ted to the directorate Sir A. Trevor 
Dawson. Bart., Rt. Hon. the Viscount Furness, 
Rt. Hon Laid Invernairn, and Major -Gen. Sir 
Newton Moon* 

The death is announced of Mr. T Jamieson, 
formerly lecturer in agricultural chemistry in the 
Dniversitv of Aberdeen, and one of the original 
fellows of the Institute of Chemistry. 

We regret to announce the death, after a short 
illness, of Mr. Bernard Luporte, chairman and 
governing director of B. Laporte, Ltd., chemical 
manufacturers. Luton 

Owing to the strong demand for arsenic, for the 
manufacture of insecticides, the tailing dumps of 
the Nova Scotia gold mines arc being concentrated. 
Several thousand tons of concentrates, containing 


about 33 per cent, arsenic and averaging $50 per ton 
of gold, are ready for transportation from Halifax 
to Antwerp, Belgium. There are large quantities 
of tailings available in the vicinity of the old workings 
of Nova Scotian gold mines. 

Sir Archibald Miteholson, representing the British 
shareholders of the Porcupine Davidson Co., recent 1\ 
visited the mine whilst in Canada. 

Chemists’ Meetings in Canada 

The annual meeting of the chemists of Canada will 
take place at Kingston, Ontario, from May 20 to 29 
On May 25 the Associate Committee of Chemists 
of the Advisory Research Council will meet, and 
several papers will be presented and discussed. The 
combined sections, in Canada, of the Society of 
Chemical Industry, w ill assemble on May 27. Papers 
will be read and discussed during the day. The 
annual dinner will take place, in the evening, at the 
Cataraqui Golf and Country (dub, followed by n 
smoking concert. May 2S will he devoted to tin* 
annual meeting of the Canadian Institute of Chemistry 
At 8 p.m. a public address, upon a chemical topic, 
will he delivered by Mr. Gilmour, in the Convocation 
Hall of Queen's University. The last day will consist 
of visits to the Canadian Locomotive Works, and the 
Royal Military College with reception by the Com 
mandant, Sir Archibald Macdonell, during the 
forenoon. The afternoon will he devoted to a tom. 
by steamer, of the famous Thousand Islands, suppci 
being served at the Isle of Beau Bivage, returning at 
night to Kingston. 

Lawes and Gilbert 

In view of the great interest of everything pertaining 
to the Rothamsted Agricultural Experimental Station, 
we are glad to reproduce, by permission of the Time* 
Publishing Co., Ltd., the following letter from Su 
John Russell, F.R.S., which appeared in The Tunc- 
of May 17. 

“ It is desired to obtain at Rothamsted as complete 
as possible a collection of letters of Lawes and Gilbert , 
the great founders of the Rothamsted Agricultural 
Experimental Station, and of MSS. relating to 
Rothamsted itself in the days when they were still m 
charge here. The purpose is to gather material 
which can be used for writing a history of their wort 
for the development of agricultural science in general 
and of British agriculture in particular. My object 
in writing is to ask if any of your readers havin', 
letters by Lawes and Gilbert, or MSS. relating to 
Rothamsted in its early days, would be good enough 
to present them to the Rothamsted library, whc?< 
they will be adequately preserved so that they can 1" 
utilised for the purpose indicated above, and, when 
the task shall be attempted, for the tracing of tin- 
history of the development of scientific agriculture." -* 
Sir John Russell, Director of the Rothamsted Experi- 
mental Station, Harpendcn. 

Erratum 

In the article on The Corrosion caused by 
Products of Combustion of Coal Gas,” published in 
the issue for May JO, on line 9, col. i. of p. 507, foi 
“ rust ” read “ hurt.” 



Muy 23, 1924 


CHEMISTRY AND INDUSTRY 


REVIEWS 

organic Syntheses. Vol. If]., edited by H. T. 
Clarke and others. Dp. v-f 104. New York: 
John Wiley and Sons ; London : Chapman and 
Hail, 1923. Price 7s. Gd. 

The third volume of organic preparations, which 
i as now been issued by the indefatigable “editorial 
hoard, ’ will, like its predecessors, be warmly web 
omed by organic chemists. The object and scope 
of these volumes is already well known, it is a 
matter of only too common experience that a large 
lumber of preparations, which are copied from original 
capers into books on practical organic chemistry 
Ail bout being rehearsed in detail, lead to failure, 
owing in many eases to some small but. essential 
"mission. Then, again, the preparation of common 
Di’ganic materials can often be improved bv some 
light modification of conditions. In these volumes, 
i he contents of which are subject to rigid revision, 
mc have* not only methods, but the best mailable 
methods for obtaining a given result, and in this 
way the chemist without ready access to these 
products may prepart* them for himself without 
waste of time and material or a troublesome search 
< 1 1 rough references. 

A collection index of all the preparations so fur 
exil'd with the number of the volume in which they 
appear is now being published *with each new volume, 
m> that it will be easy to turn to tjje method required. 

The authors again invite co-operation. If this 
o ipiest were generally acceded to, especially on the 
1 > » rt of those engaged in industry, a much larger 
, i mount of useful material would be forthcoming. 

\W offer our grateful acknowledgment of the 
ti ^interested work so far accomplished and our hope 
that it will be continued 

.). B. Cohen 


Cki\ni>zi:uk dick K of.l oidlkhre. By Prof. Dr. 
Herbert pKEi.vnr.R m Dp. viii-f 157. Leipzig 
Akademische Verlagsgesellsehuft, 1924. Price 
(> gold marks. 

This volume is introduced as an abbreviated 
\msion of the author's well-known “ Kapillarehemie,” 
designed to appeal to a wider circle of readers than 
that standard treatise , now hi its third edition. Jt 
often happens that the author of a large scale 
volume is so obsessed b\ the importance of what he 
has previously written that, he is unable to express 
the essence of the subject in a smaller compass; 
hut there Is no trace of that, incapacity in the present 
work. Mathematical deductions, references to litera- 
ture, and the mass of detail which is calculated to 
discourage the reader who does not specialise in the 
subject, have been carefully eliminated, and the 
o uilt is a charming and useful introduction to the 
< la ‘mist ry and physics of colloids. 

As in the larger work, the first half of the book, 
; d>er a stimulating introduction, is devoted to the 
P ucral properties of surfaces of various kinds, with 
• M, uie emphasis on adsorption and catalytic effects 
i>i surfaces. This prcliminarv matter might make 
dull reading, if it were not for the illumination of 


every page by copious example* which indicate tin* 
widespread applications of the conclusions sum- 
marised. The properties of sols and gels are dealt 
with in the second half of the book ()nl\ a few 
methods of preparation are given, but the general 
conditions ol stability of sols and the distinctive 
behaviour of gels are discussed in more detail. 

The book is up-to-date in spite of its small size 
Technical applications are introduced to illustrate* 
the general theme and not relegated to an appendix 
as is frequently done, and the students of medicine 
or technology for whom the volume is specially 
intended w ill find innumerable points of contact with 
their own sciences brought out in its pages. 

Tt may be remarked, in conclusion, that the language 
of tin* book is remarkably simple throughout, and 
that the printing and paper, like the price, are of pre- 
war standard. 

1*. C L Thorne 


Das Kri>ol. By Dr. W . Kisslinc. Monographicn 
a us dom Cobiete der TYtt-Chenne, edited bv 
Prof. K. H. Bukk. Part V. Pp. 14b 
Stuttgart : Wissenschaft liclu* Ycrlagsgesellsehaft 
m.b.H ., 1923. 

Unlike its classic namesake by Englor, this volume 
is of a handy size and deals with the technology ol 
petroleum in four chapters. It is devoid of extran- 
eous matter, padding and elementary treatising so 
frequently met with in petroleum publications (those 
in Herman not excluded). The first chapter deals 
with the origin and chemical composition of jietrolouin 
in 10 pages, its chemical and physical properties in 13, 
its historical, geographical and geological data in 5, 
and its winning, storing and transporting in a further 
five pages Chapter 2, consisting of some 50 pages, 
deals with all that is important in the refining of 
crude petroleum in general. Chapter 3, similarly 
concise, is devoted to the application of petroleum 
and its products, and Chapter 4 deals with the 
analysis and testing of petroleum products. Tn 
discussing the splitting up of petroleum into its 
various well-known products, Dr Kissling first 
gives an outline of the. theory underlying the dis- 
tillation, condensation and chemical treatment of 
1 he dist illates, and then follows it up w itli a description 
of the practical application of the theories, giving 
details of the apparatus used on works scale. The 
author finds room also for a short discussion of t lie- 
methods for treating the oily outflow waters from 
condensers etc.. ;hh 1 spent chemicals from a crude 
oil refinery. The hints the author gives to refiner \ 
superintendents in connexion with refinery processes, 
plant and general supervision are very practical, and 
no less valuable are those dealing w r i1h lire prevention 
and lire protection measures, which prove 1 )r. Kissling 
to be something more than a writer of technical 
books. There is a comprehensive name and general 
index which adds considerably to the value of the 
book, and altogether this volume should be of 
practical use to all interested in petroleum, whether 
professionally or commercially. 

J. H. Anfilooolt 
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PARLIAMENTARY NEWS 
HOUSE OF COMMONS 
Safeguarding of Industries Act (<ias Mantles) 

Answering Mr Ho^o, Mr Alexander said that In- 
had received a further appln at ion tiem lii ith in tin* 
gas-mantle* trade-, asking foi tin- a ppoml moot of a 
committer of inquiry undei Part II of the Safe- 
guarding of Induct Mrs \et, lo investigate tin* new 
conditions which have iiriM-n as a result of the estab- 
lishment of (leimari expent trade on a gold mark 
basis ; In- had now reenvrd from the applicants 
certain sii pplenu-ntary intormation foi which he had 
ashed The statements made were brine ( an fully 
consjdeied, and it was hoped that it would be possible 
to n arh a decision at an earlv date- (May 14 ) 


COMPANY NEWS 

BRUNNER, MOND & CO., LTD. 

The net pioiit for f he \ ear ended Manh 31 amoun- 
ted to 14,7)32,7)74 (against Cl, bad 2b7> in the- preceding 
ye-ar) With CSS. till brought torwar<l, their is a 
total ot Cl, fill 4 No to be- dealt with. The- preirK-nee 
dividend takes t3(HI,( If M I, and tin- dividend tor the 
whole \rar on t h<‘ ordinarv slums (lOj pri rent . less 
tax, against II per ( cut ) will require Cl .blb.bXb. 
The amount to lx- placed to the general re-se-ivc is 
INS, Old (against tb2.2l7>). while tin- suspense account 
reeeivt-s CldO.OLO (apunst t’227i .(!(!(>), leaving \Xb.4S2 
to lie earned forward. 


ROSARIO NITRATE CO., LTD. 

A final dividend is recommended of b per cent , 
less ta \, in respect of 1 !>23. making a total distnhut ion 
tor the \eai ot II percent (against III percent for 
tin- preceding account ini* pe-iiFd ot Id months). A 
sum of l)b,b7l is to be applied to depree-iat ion. and 
l'2b,17b can led foi w aid (against t2S.b]4) 


NOBEL INDUSTRIES, LTD. 

The directors announce that the M-sults »>f the eem- 
stituent and associated companies tor 1023 enable 
t hem to declare a dividend on the oidinai \ shares as 
at flulv 1, pavable on that date-, on account ot the 
year 1023 ot N per cent . It-ss tax. In 1022 the 
dividend was 7 per tent It is proposed to iin iea.se 
tin* special investment irseive auount b\ Llhf),(!IIO 
(against CdonpO) to Cdfift.cnL and to add U40,(Mi0 
to the balance brought foiwaid. making tlu* total to 
be cairjed foiwaid Cbd(l.< ( O Tlu* general nicotine 
w ill be held in Septembei . 

CASSEL CYANIDE CO., LTD. 

The directors announce that tiny have lesohed 
to pa \ an interim dividend of 3d jx*r shaie*, less 
income tax at Is. fid. in tlu* C. The dividend will 
be paid on June 2 to all shareholders on tlu- register 
at .May 10, 1024. 


LEGAL INTELLIGENCE 

NITROLIM AS A FERTILISER 

< >n Mav I7>, in tlu* < dinmeTcial Foiirt, King’s 
Bench Division, .Mr Justice* BaiJlmehe* heard an 
action 1>\ .Messis. Battullo Higgs and Co., Ltd., 
of High Street, Orpington, Kent, and Dundee*, 
against tlu- Anglo-Continental Guano Works, Ltd,, 
of Dock House*, Billiter Street , E.C , claiming damages 
tor alleged breach of contract and breach ot warranty 
upon the "ale* of a fertiliser known as granular 
nit roli m 

For the- plaintiff eompanv , it was stated that the-y 
pure-based some 12(1 tons of the fertiliser for L127>7, 
believing it eontaineel valuable nitrogen in a form 
proper and suitable to be* mixed with certain other 
ingredients. 'I hey alleged it was not as warranted. 
'Fhe elcfe-iulanf company elenicd that there was any 
express warranty <>r implied warranty and claimed 
that the fertiliser was in accm dunce with the* eon- 
tract. r I hev also said they did not know the pur- 
poses tor whieh the* fe*it iliser was rcepiired, that, 
none* of the ingredient s in the manure was merit ioiu*d, 
and that tlu-ie- Wris no implie-el condition as to its 
fitness tor anv particular puipose*. Evidence* was 
called on behalf of the* plaintil! eompanv in support, 
of tlie-ir ease, and it was also stated that 1lt<-\ Jo-1 
mam of f he*ir Scottish eustome-rs. 

At the* lcMininl healing on May lb Dr. J A 
Ynelckcr gave* evidence on tlu* results of his analyses 
of the unmixed gianular nitrolim anel of the plaint ill 
company's (‘(impound manure- mixture. There was 
nothing, lie* said, in the constituents which tlu- 
pi lint ill's used lo mix with the* nitrolim, nanie-ly, 
muriate- of potash, precipitated bone*, and carbonate* 
e >1 lime, that woulel prexluee* tile- eliemie-al body 
which the plaint i H eompanv said prevenle-d the 
nitrogen m the* nitrolim being readily available* for 
tlu* plants. A Tr L H Strong, feu* the* de-fe-ndanl 
company, expressed j be- eipmion that tlu* mixture- m 
question wan uu.suite-d for potato crops. Fui flier 
evidence wa> called, and hearing adjourned until 
Mav lb, when it was argued lor tlu* plaintiff company 
lhat the- substance contracted to be* sold was a 
nitroge-n fertilisei whose nitroge-n was readily avail- 
able*, but the* stull slip] died was not that . It was 
epnU-nded t lu»l tlu* pluintills* evidence established 
that the nitrogen was not available in the material, 
and that the- stuff < Lid not weak as a nitrogenous 
lertiliseT should do Tlu* evidence called for tin- 
defendants did not displace that. 

Mr. .lu J iir Bailhaelie, in giving judgment, said 
that the plamtills contended that whatever Ik 1 ' 
mixture* was tlu* mtiogcn .should have shown its« II 
ni the earlv stage- of j»lant dev elopment. 'Hum 
was no siiggestie.il that anything m tlu- mixtiin- 
prevented the opeTation of tlu* granular nil robin 
On the w bob-. In- bad come- to the conclusion that u* 
the nitiolim delivered to plamtifls the nitrogen was 
not in a torm which could be readily assimilat'd 
by plants. The refore as plaintiffs did not get what 
they paiel for, they wen* entitled to a return <4 
tlu- purchase- prie e, less the* value- of the lime vvhi'li 
the nitrolim < untamed. Then* would be judgment 
for plaintiffs for i\ I V, and costs. 
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In anot her case t hi* Anglo-Continental Gn. mo Works, 
Ltd., sued Nitrogen Fertilisers, Ltd , for damages 
in respect of sales to them of granular nitrolim in 
alleged breach of representations or warranties 
contained in pamphlets or leailets. The plaintiffs 
claimed to be entitled to he indemnified for damages 
for which they had been hdd liable. Mr. Justice 
Bailluiehe said that the* plaintiffs' pnneipal witness 
-*aid he did not rely on the pamphlets and leaflets, 
and another dillieulty was in fact that the 120 tons 
of nilrolim in this ease had been kept I mm one to 
two years. Lt deterioiated hv keeping, and inning 
icgard to tlie fact that some thousands of tons of 
the nitrolim had been sold and no complaint made, 
hr thought there must have been something specially 
wrong with this 120 tons. In the circumstances 
la* could not pass on to the defendants the damages 
which the AngloUont inenta! Guano Co., Ltd., had 
been ordered to pay, and judgment must he returned 
lup defendants, with costs 


REPORTS 

Ci port on tin: ( 'oMwi;i:t i \r , 1 \ ni siai \i , \\r> 

K( IINOMK' SlTI \TJ<LN IV Il'VLV, I >K( FMIJKK, 

1922. By J II. Hi;m)L!ni\ and IT. t ' A 
CvurFvmL Commercial Secretaries, Lome De- 
partment of Overseas Trade Bp. 90 T1 ,M 
Stationery Olliee, 192-1 Price* 2s tid net 
Great strides have het*n made l»y the ( lo\ eminent 
in 1922 in establishing a stiong economic position 
tor the country An extended and more strictly 
enforced system of taxation has been put into force, 
md economics effected all round in administration 
Mists The exchange is now stable and the hakim e 
nf hade (in the widest sense) is believed to be favour- 
1 1 »le. 

Complete figures lor 1922 show linpnits valued at 
U>. 770*28 million liie, i ml exports at 9,297 mill lire, 
flic adverse balance > »<_* i > * • about 2. *>00 mill liie mole 
than in 1921 (rf. ('hew. and lntl ., 1922, 002) The 
h'jurcs for the first, half of 1 922 show imports 9072 mill. 
Inc, and exports 4887 mill lire; both show an increase 
over the corresponding figures for 1922, but a larger 
• d verse balance. * 

The country w ith 1 he biggest t radc with Italy is the 
I mted States, (treat Britain doing about half as 
much. In the first six mouths of 1922 imports from 
Urn country amounted to 1147 mill, lire, and exports 
!« 201 mill. lire. The principal items obtained from 
Cn-at Britain are coal, textiles, machinery, iron and 
'feel, and llsli, which together make up SO per cent. 
"! the total. Demands for coal from this country 
tuve been affected in recent years by the supplies 
Horn Germany as reparations. The textile trade* in 
1922 was satisfactory. 'There is a considerable de- 
mand for British heavy chemicals, such as caustic, 
"da, sodium bicarbonate, copper sulphate and 
"nmonium sulphate; other chemicals are supplies 
U Jugoslavia, (Germany, and the United States. 
I'aiti.sh paints and varnishes are in demand, but now 
have to meet local competition. The market for 
Ihitish earthenware, china and glass is restricted, 


only the best qualities being able to compete in this 
market. 

Italian industries .suffered in 1922 from the universal 
depression, an improvement being noticeable as the 
year advanced. The silk industry, the principal 
manufacturing industry in the country, had a good 
year, whilst other textiles also showed some improve- 
ment . artificial silk manufacture has recently be- 
come important. The chemical industry picscnK a 
normal aspect. Superphosphates have done well, 
owing to increased home demand, and the manufac- 
ture of dyes and soaps increased during the year 


Risroirr on tiil Tjl\i>i: vm> Commfiu f of E wr 
Africa, to Sf.pt i:wufr, 1922. By Con. \V. H. 
Franklin, G.B.E, DSO, H.M. 'Trade Com- 
missioner, E. Africa. Department of Overseas 
'Trade, Up. 40. H.M Stationery Office, 192L 
Price Is. tid. 

The statistics given iu thisiepoit cover in detail the 
\car ending December 21, 1922, though a few' figures 
an* available for the six months following. Exports 
are increasing and the political situation has improved 
since the statement of the Imperial Government s 
policy regarding the Indian community Coastal 
exports in 1922 amounted to 19,729,802, and imports 
to 19.220,849. Exports of cotton from Uganda in 
1922 were 01,041 hales, in the first six months of 
1922, 02.700 hales. Tanganyika Territory and 
Kenya Colony also exported cotton to a relatively 
small extent. Coffee exports fiom Kenya and 
Uganda in 1922 wen* 129,201 cwt , and from Tangan- 
yika, Kf),42Sewt , considerably more than iri 1921 ; 
1 hen* is a general increase in the at reage put, under 
coffee. The period under review has witnessed the 
dealing of old stocks of skins and hides, though the 
market has now quietened, owing to cessation of 
demands from Europe and America. Small parcels 
of Uganda, Kara, rubber have been disposed of, and 
planteis have been encouraged to resume tapping; 
for 1 he (Vara of Tanganyika Territory, however, 
there is hut small demand, and production seems likely 
to cease. Zanzibar is an important collecting station 
for copra, of which about 12,500 tons are exported 
annually. A notable* increase has occurred in the 
export of oilseeds ; about 8000 1 oi cotton seeds was 
exported from Uganda in the first six mouths of 
1922, against. 2449 1. in 1922, and J2.51S t. of ground 
nuts were exported from Tanganyika in 1922, against 
8448 t. tin* previous year. Exports of Alagadi 
soda practically ceased last April, and are not likely 
to he recommenced until the reconstruction of the 
company. Some prospecting for minerals, men- 
tioned in the last report (rf. ("hem. and hid., 192.2, 281 ) 
is still going on, ami a promising gold- hearing seam 
has been discovered. Tilt* exports of mica from 
Tanganyika are increasing. 

Of the imports into the ami cotton piece goods 
form about one-third. About 10,000 t. of cement 
were imported in 1922, Norwegian competition being 
strong, whilst in china and glassware Germany is a 
serious rival to Great Britain. The United Kingdom 
predominates as supplier of iron and steel goods, 
but European competition is strong here also. 



CHEMISTRY AND INDUSTRY 


May 23, 1924 


55 1 


MARKET REPORT 

This Market Report is compiled from special information 
rocoived from the Manufacturers concerned. 

Unless otherwise stated the prices quoted below cover fair 
quantities net and naked at sellers' works. 

GENERAL HEAVY CHEMICALS 

Business is maintained nt a satisfactory level with a fair 

export business and very steady values. 

Acetic Acid, 40 % tech. . . £24 per ton. 

Acid Hydrochloric . . 3-n 9d - tin per carboy d/d., ac- 
cording to purity, strength and 
locality. 

Acid Nifne 80 r ‘ Tw .. £21 10s £27 per ton makers 

works according to district and 
quality. 

Acid Sulphuric . . . . Average National prices f.o.r. 

makers' works, with slight varia- 
tions up and down owing to 
local considerations; 140° Tw., 
Crude Acid, 65s. per ton. 108* 
Tw., Arsenical, £5 10s. per ton. 
108 ,J Tw., Non -arsenical, £0 16s. 
per ton 

Ammonia Alkali .. £T> 15s. per ton, spot, delivery. 

Bleaching Powder .. Spot £11 d/d. ; Contract £10 d/d. 

4 ton lots. 

Bisulphite of Lime . . £7 pin* ton, packages extra. 

Borax, Commercial — 

Crystal . . . . . . £25 per ton. 

Powder .. .. £20 per ton. 

(Packed in 2 ewt. bags, carriage 
paid any station in Croat 
Bntain ) 

Calcium ('‘blonde .. £5 17s. Gd per ton d/d. 

Potash Caustic .. .. £.‘10 £33 per ton. 

Potass. Bichromate . . 5$d. per lb. 

Potass. Chloiato . . . . 3d — 3.01. per lb. 

Salarnrnoniae . . . . £32 per ton d/d. 

Salt Cake . . . . £4 10s. per ton d/d. 

Soda Caustic 70% .. £17 — £19 10s. per ton, according 

to quality. 

Soda Crystals . . . . £.'> 5s £5 10s. per ton ex railway 

depots or poits. 

Sod. Acetate 97/98% . . £21 per ton. 

Sod. Bicarbonate .. £10 10s per ton earr. paid. 

Sod. Bichromate . .. 4 Id. per lb. 

Sod. Bisulphite Powder 

60/62%.. .. .. £18 - £19 per ton according to 

quantity, f.o.h , lout, iron 
drums included. 

Sod. Chlorate . . . . 3d per lb. 

Sod. Nitrate ref d. 90 % .. £13 5s — £13 10s. per ton ox 

Liwrpool. Nominal. 

Sod. Nitrite. 100% basis £27 per ton d/d. 

Sot! Sulphide cone 60/65 About £ 15 per ton. 

Sod Sulphite, Pea Ciyst. £15 per ton l.o.r. London, Lcwfc. 

keL, -> included. 

RUBBER CHEMICUS 

Antunom Milpl.i-I*- 

Coldeii . . . . 5, *d I . 4d. per lb , aeeordmg to 

qualit \ . 

Crimson .. . . I 3d L Gd. per lh., according 

to quality. 

Arsenic Sulphide, Yellow i». £1(1. per lb. 

Barytes .. . .. 1(K to £G 15s per ton, accord- 

ing tu quality 

Cadmium Sulphide .. 3- 9<l peril) 

Carbon Bisulphide . . £24 £20 per ton according to 

quant ity. 

Carbon Black . . . . Gjd. — G^d. per lb. Market firmer. 

Carbon Tetrachloride . . £5(3 per ton, drums free. 

Cnroxnium Oxide, green . . Is. 3d. per lb. 


C4£d. — 6£d. por lb. Demand very 

Indium bber Substitutes, ] brisk. Prieos likely to remain 

White and Dark ") steady owing to lirmnoss of 

rapeseed oils. 

Lamp Black . . . . 43s. Gd. por ewt., barrels free. 

lyoad Hyposulphite . . 7£d. per lb. 

Lithopono, 30% . . . . £22 10s. per ton. 

Mineral Rubbor “ Rub- 

pron ’ . . . . . . £15 10s. per ton f.o.r. London. 

Sulphur .. .. .. £10 — £12 per ton, according to 

quality. 

Sulphur Chloride . . 3d. per lb., carboys extra. 

Thiocurbamlide . . . . 2s. 9d. per lb. 

Vermilion, pale nr deep .. 5s. Id. por lb. Much dearer, fol- 

lowing rise in quicksilver. 

Zinc Sulphide . . . . 7£d.— -Is. 8d. por lb., according to 

quality. 

WOOD DISTILLATION PRODUCTS 

Acotuto of Lime — 

Brown .. .. .. £14 10s. por ton d/d. Demand 

active. 

Cray . . . . . . £19 £20 per ton. 

Liquor . . . . . . 9d. por gall. 32° Tw. 

Charcoal . . . . . . £7 5s. — £9 per ton, according to 

grade Oytid locality. Market 
steady. 

Iron Liquor . . . . Is. 7d. per gall. 32° Tw. 

Is. 2d. „ „ 24° Tw. 

Red Liquor . . . . lOd. — Is. por gall. 14/15° Tw. 

Wood Creosote . . . . 2s. 7d. per gall. Unrefined. 

Wood Naphtha - 

Miscible .. .. 5s.- 5s 3d. per gall. 60% O.P. 

market at i tier. 

Solvent .. . . 5s. Gd -—(is. per gall. 40% O.P. 

Fairly pood demand but little 
ottering. 

Wood Tar . . . . £5 per ton. 

Brown Sugar of Lead . . £49 per ton. 

TAR PRODUCTS 

Acid Carbolic — 

Crystals .. ... 7d. per lb. Better inquiry .it 

reduced price, 

(‘Hide Go's . ..Is 10d.~ -2s. per gall. Mniket 

inthor flat. 

Acid Ci es\ he, 97 ’99 .. 2s Id. -2s 2d. per gall. Demand 

still good. Market firm. 

Pale 95% . . . . Is. lOd. -2s. per gall. Stead} 

demand. 

Dark .. .. . . J.s. 10<L Is. lid. per gall. Stca<I\ 

business. 

Anthracene Paste 40% 4d. per imit per ewt. Nominal 

price. No business. 

Antliraceno Oil — 

Strained . . . . 9\d. per gall. Very quiet 

Unstrained . . . . 8jd. — 9d. per gall. 

Benzole — 

Crude Go’s . . . . lOJd. — Is. per gall, ex works m 

tank wagons. 

Standard Motor . . Is. 4Ad. — Is. Gd. per gall, ex work- 
in tank wagons. 

Pure .. ..Is. Sld.-ds. lOd. per gall ex 

works m tank wagons. 

Toll n tie — 90% . . . 1-. 4Jd. — Is. 7d. per gall. 

Pun- . Is. lOd. -2s. per gall. 

Xvloleoml. .. ..2s. 3d. per gall. 

Pure . . . . 3s. 3d. per gall. 

t i o, .so to - 

CYeay lie 20/24% .. 9]d. per gall. Fow inquiries. 

Middle Oil . . 5 7 Ad. — -9d. per gall, according to 

Heavy . . . . ( grade and district. Market 

Standard Specification ) easier. 
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Naphtha — 

Crude . . 

Solvent 90/160 
Solvent 90/190 

Naphthalene Crude — 

Drained Creosote Salts £0 — £7 H)h. Demand falling rtf. 
Whizzed or hot pressed £9 £12 per ton. More inquiry. 

Naphthalene)— 

Crystals and Flaked . . £17— £18 por ton. 

Pitch, medium soft .. 52s. 6u. -57s. 6d. por ton. Market 
steadier. Few inquiues for 
forward delivery. Verv little' 
business for prompt. 

I’w'idme -90/140 .. 22s. — 24s. per gall. Demand well 

main tamed. 

Heavy .. 1 Is.— 12s. Occasional inquiries : 
little business. 


INTERMEDIATES AND DYES 

Bmmess in dyestuffs has fallen off ( onsiderably m all 
■ i, m< lies, and the position is not so favourable as il was 
i'm e'. are without alteration. 

hi tho following list of Intermediates delivered prices 
4 n, hide packages except where otherwise stated- 

Wet ic Anhydride 95% . . Is. 6d. [xn lb. 

Wid n. . . . . . . 4s. 4 ^d. per lb. 100% basis d/d. 

And Naphthionio .. 2s. 5d. por lb. 100% basis d/d. 
Avid Neville and Winther 5a. 8d. per lb. 100% basis d/d. 
Add Salicylic, tech. .. Is. 2d. per lb. Steady demand. 

\d<l Sulphanilic .. lOd. per lb. 100% basis d/d. 

Aluminium Chloride, an- 

hyd. . . . . . . Is. per lb. d/d. 

\miino Oil . . . . 7$d. —8Jd. por lb. naked at works. 

Aniline Salts . . . . 7;jd.- -9d. per lb. naked at works. 

Antimony Pontachlorido Is. per lb. d/d. 

Bonzidino Ba*e . . . . 4s. Od. per lb. 100% basin d/d. 

Benzyl Chloride 95% .. Is. 3d. per lb. 

p-Cldorphenol . . ..4s. 3d. per lb. d/d. 

/) ChloruuiUno .. ..3s. per lb. 100% basis. 

0 Cresol 19/31° C. . . 4|d.- -S^d. per lb. Demand 

moderate. 

m Cresol 98/100% . . 2s. Id. — 2s. 3d. per lb Demand 

moderate 

/i Cresol 32/34° C. .. 2s. Id. — 2.s. 3d. per lb. Demand 

moderate. 

Uahloraniline .. .3s. per lb. 

Dirhluroniline S. Acid .. 2 m, Od. per lb. 100% basis. 

/< Diehlorbonzol .. .. £75 per ton. 

1 hothylanilino .. ..5s. per lb. d/d., packages extra, 

returnable. 

Himothyaniline .. .. 2a. 5d. per lb. d/d. Drums extra. 

Dmitru benzene .. . . 9d. per lb. naked at works. 

Dmitroehlorbenzol .. £84 10s. per ton d/d. 

Dnntrotoluone — 48/50°C. 8d. — 9d. per lb. naked at works. 

6G/fi8°C. Is. 2d. per lb. naked at works. 

1 >i[)henylatnine .. .. 3s. Id. per lb. d/d. 

M. mnehlor benzol. . .. £63 per ton. 

;! Naphthol .. v . . Is. Id. per lb. d/d. 

" Naphthyl amino .. Is. 4Jtl. per lb. d/d. 

ii Nuphthylainine . . 4s. per lb. d/d. 

■m Nit ramline .. .. 5s. 3d. per lb. d/d. 

i 1 Nit runtime .. ..2s. 4d. per lb. d/d. 

Nit i o benzene . . . . 5{d. — o^d. por lb. naked at works. 

" Ait roeh lor benzol .. 2s. )icr lb. 100% basis d/d. 

Nit mnaphthalene .. 11 id. por lb. d/d. 

• Nitiophenol .. ..Is. 9d. per lb. 100% basis d/d. 

/ Nitro-o-amido-phcnol 4s. 6d. per lb. 100% basis. 

’>'• l ‘hen y lone Diamine . . 4s. 2d. per lb. d/d. 

J'lienylene Diamino .. 10s. 4d. per lb. 100% basis d/d. 

R Salt, 2s. 6d. por lb. 100% basis d/d. 

8 ilmm Naphthionate .. 2s. 6d. per lb. 100% basis d/d. 

" N'luidino .. .. 8J[d. per lb. 


8d. — fid. per gall. 

la. 5d. — Is. fid. 

* Is. 2d.— Is. 3d. 


Good demand. 
Prices firm. 
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P’Toluidine . . . . 3s. fid. per lb. naked at works. 

m-Toluyleno Diamine .. 4s. fid. per lb. d/d. 

PHARMACEUTICAL AND PHOTOGRAPHIC 
CHEMICALS 

Acid, Acetic 80% B.P. . . £49 per ton. 

Acid, Aerlyl Salicylic . . 3 m. 4th- 3 m. fxl. per lb. Market 
rather quiet. Dow otters are 
being made from the Continent. 

Acid, Ren a ie B.P. .. 3 m. Pd. per lb. Larger supplies 
available. 

Acid, Boric LLP. .. Crvst. £54 per ton, Powder £58 

per ton. Carriage paid any 
station in Great Britain. 

Acid, Camphoric. . .. 19s. — 21s. per lb. 

Acid, Citric .. ..Is. (id. per lb., less 5% for ton 

lots. Market extremely firm. 
Upward tendency. 

Acid, Gallic . . . . 3s. per lb. for pure crystal. 

Market very steady. 

Arid, Pj rogallie, Ctyst . .. 7 m. per lb. for 1 rut. lots. Market 
firm , ua leasing demand. 

Acid, Salicylic . . . . Puces quoted from 2s. 2d. per lb. 

down to is. lid. for ton lots. 
Market lather iiimei . 

Acid. Tannic B.P. .. 3s. per I b. Market quiet. 

Acid, Tartaric .. .. Is. l£d. per lb. less 5%. Much 

firmer with more demand. Up- 
ward tendency. 

Amidol 9s. per lb. d/d. 

Acetanilide . . . . 2s. 3d. por lb. for quantity. 

F«e v i< i market. 

Amidopvnn • •• UL. fid per lb Negleefed. Storks 

lv.U . 

Ammon. Benzoate .. 3a. 3d.- -3s. fid. per lb. according 
to quantity. 

Arnmon. Carbonate B.P. £37 per ton. 

Atropine Sulphate . . 12s. [>er oz. for English make. 

Barbitoiie.. 1.5s t*d per lb. Quiet market. 

Bci i zona pht ho I . . .V fid per lb. Small inquiry. 

Bismuth Salts . . . . A steady market. Prices according 

to quantity : 

Bismuth Carbonate .. 12s. 9d. — 14s. 9d. per lb. 

Citrate .. ..11s. 4d. — 13s. 4d. ,, 

,, Salicylate . . 10s. 2d. — 12a. 2d. „ 

,, Subnitrate . . 10s. 9d. — 12s. 9d. ,, 

Borax B.T. .. .. Crystal £29, Powder £30 per ton. 

Carriage paid any station m 
Great Britain. 

Bromides - . . . - Market easier. 

Potassium .. .. 9Ad. — IOd. per lb. 

Sodium . . - - 94d. — 10d. ,, 

Ammonium .. BGd. lid. ,, 

Calcium Lactate . . Demand not very active. Good 

English make can bo had from 
1 m. 7d. to 2s. fid. per lb. 

Chloral Hydrate . . . . 3 h. fid. per lb. 

Chloroform . .. 2s. per lb. for cwt . lots. Market 

more active. Makers busy. 

Creosote Cat bona te .. fis. fid. per lb. Little demand. 

pniimiMclmlc . .. £57 per ton, i . r works. English 

make. 

Guauu-ol Carbonate . . 12s. per lb. for cwt. lots. Supplies 
not plentiful. 

Hexamnif . . . 3*. fid. per lb. for English make. 

Imports cannot be made at this 
figure. 

Homatj opine Hydro bro- 
mide . . . . . . 3Us. per oz. 

Hydroqumono . . . . 4s. fid. per lb. Foreign make. 

Iron. Ammon. Citrate B.P. Is. 1 Id.- -2s. 3d. per lb., according 
to quantity. 

Magnesium Carbonate- 

Light Commercial . . £30 per ton net. 
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Magnesium Oxide — 
Light Commercial 
Heavy Commercial 
Heavy Pure 

Menthol - 
A.RIt. iveryst. B.P 
Synthet ie 


Mercurials 
Red oxide 

Corrosive sublimate . . 
White procip. 

Calomel 

Methyl Salicylate 

M* 't 1 1 \ 1 N i < 1 1 • 1 1 < > t n 1 1 
Met ei 

Puraformnldi‘h\ d<* 
Paraldehyde 

PheimeetlM 
Pheim/.uiM- 
Phenolpht halein 

Potass. Bitartmto — 

99/ 100 Vo (Cream of 
Tartar) 


Potass. Citrate . . 
Potass. Iodide 


Potass. Motubisulphite . . 
Potass. Pormanganato — 
B.P. Crystal 
Commercial 
Quinine Sulphate 

Kesorrin . . 

SsUM lull ill 

Sttlol 

Silver pro to mate 
Sod. Benzoate, B l‘. 

Sod. Citrate, B.P.C., 192.3 


Sod. Hyjiosulphite — 
Photographic . . 


Sod. Metabisulphite oiyst 

Sod. Nitroprus^ide 
Sod. Potass. T.utrate 
(Rochelle Salt) 

Sod Sale slate 


Sod. Sulplnde — 

Pure reeryst. 

Sod. Sulphite, anhydrous 


Sul phonal 
Tartar Emetic 


£75 per ton, less 2|%. 

£26 per ton, less 2£%. 

2s. — 2s. 3d. per lb. f according to 
quantity. Steady market. 

70s. per lb. 

26s. -3 .' >h. per lb., according to 
quantity. English make. Steady 
demand. 

Market tathei flat, but prices un- 
changed. 

.h, 3d as 4d. per lb. 

3s. IJd 3s. 7d. ,, 

4s 7d.~ 4s. 8d. ,, 

3s lid Is. 

2b. 3d — 2b. 9d. per Ih. for carboys. 

A slightly better market 
2a.-. per lb No demand 
IP pel lb 1 *> iti>h make 
3s l>d per lb . Better inquiry, 
la. 4d -Is. Gd. per lb. in free 
bottles and eases Better 
demand 

Os pei lb Somewhat cheaper. 

7s 9d. pt r lh forewl lots Quiet 
6s. 9d. - 7.s 3d. per lb In more 
plentiful supply. 


88b. per out., less 21% for ton 
lots. Finn market. Prices have 
upward tendency. 

Is. 8d.- 2s. per lb. 

16s. 8d. -17s. 5d. por lb, accord- 
ing to quantity. Demand eon- 
t nines. 

7L1 per lb., 1-cwt. kegs i i eluded. 

8Jd.— 9d. per lb. carnage paid. 

8d. -8|d. per lb. carriage paid. 

2s. 3d.- 2s. 4d. per oz , in 100 oz. 
tins. Steady market. 

. r >s. Od. per lb. 

03 |u r Ih.. m 50-lb lots 

4b. per lb. Very quiet. 

9s. Od. i>er lb. 

2s od. per II). In steady demand 
foi rood qualities. 

Is. 9d. — 2s. per lb., according to 
quantity. Much tinner in com- 
mon with other citrates. 

£14 — £15 per ton, according to 
quantity, d/d. consignee’s sta- 
tion m 1 cwt. kegs. 

37s. 6d 60s. pci* cwt. nett eush, 
according to quantity. 

lbs. per lb. Ia'ss tor quantity 

77s. Od . — SIh Od per cwt., accord 
mg to quantify. Market quiet 

Mai kit easier. Powder 2s 4d. - 
2s Od per lb. Crvstul at 
2s 0d,--2s. 8d. per lb. Flake 
2 b. 9d. — 3s. per lb. 

10d --1 b. 2d. per lb , according to 
quantity. 

£27 10s f28 10s per ton. accord - 

ing to quantity, 1-cwt. kegs 
included. In large casks £ 1 per 
ton less 

17s p,.,- lb 

Is. Id. per lb. tor ew I . lot s. 


TIimuo! . .. .. 14s. — 1 5s. 9d. per lb. for good 

white crystal from ajowan seed. 


PERFUMERY CHEMICALS 


Acetophenone 

12s. 6d. por lb. 

Aiibepmo . . 

14b. Od. per lb. 

Amyl Aoetato 

2s. 9d. 

Amyl Butyrate . . 

7b. 3d. 

Amyl Salicylate . . 

3s. 3d. 

Anethol (M.P. 2I/22°C.) 
Benzyl Acetate from Ohio- 

4s. Od. ,, 

rino-freo Benzyl Alcohol 3s. 3d. ,, 

Bonzyl Alcohol froe from 

Chlorine 

Benzaldehyde free from 

3s. 3d. 

Chlorine 

3s. fid. 

Benzyl Benzoate 

Cinnamic Aldehyde 

3a. Gd. 

Natural.. 

15s. Gd. ,, 

Coumarin 

20s. 

Oitronellol 

IGs. 

Citral 

10s. 

Ethyl Cinnainato 

15s. ,, 

El h\ 1 1 ’hth.date . 

3". 3d. ,. Reduced. 

Eugenol . . 

IJs. 

Geraniol ( Puhnurosa) 

35s. 

Geruniol . . 

11s. 18s. Gd. per lb. 

Hfliotropmc 

0i. Gd. per lb. Reduced. 

Iso Eugenol 

15s. 9d. 

Lmulol i\ Bois dc Ro"i . 

2S- Gd. . Reduced 

I.malvl Acetate . 

28". (>tl "1 Reduced 

Methvl Anthmnilate 

Os. Gd. 

Methyl Benzoate 

(is. ,, 

Musk Ambref te . 

48.". Gd ,. Reduced. 

Musk X\lol 

IGs. Gd Reduced. 

Norolin 

4s. ,, 

Phenyl Ethyl Acetato . . 

12s. 6d. ,, 

Phenyl Ethyl Alcohol . . 

16s. ,, 

llhodinol . . 

67s. fid. 

Safrol 

Is lOd. .. 

Terpineol 

2s. 9d. 

Vanillin . . 

25s. 3d. — 20s. fid. per Ib. 

ESSENTIAL OILS 

Almond Oil, Foreign 

S.I'.A 

15s. Gd. por lb. 

Anise Oil . . 

3s. per lb. 

Bergamot Oil 

18s. (id. per lb. 

Bourbon < loiumum Oil 

3 Gs. Gd. Acl\ .uk e< 

Camphor Oil 

75s. per cwt. 

Cnnangn. Oil. Java 

10s. Gd. per lb. 

Cinnamon Oil, Leaf 

GJd. per oz. 

Cassia Oil, 89/85% 
Citronolla Oil— - 

9s. 3d. per lb. 

Java 8.V90 ,, <1 . . 

5". 9d per lb Again dean 

Ceylon . . 

3s. 9d. 

Clove Oil 

H.s. 3d. 

Eucalyptus Oil 70/75%. . 

2s 2d. ,, 


Lavender Oil — 


Fit n< h 38 o i ‘ , Pstn , 
Lemon ( >il 
Lemongrass Oil . . 
Orange Oil, Sweet 
Otto of Rose Oil - 
Bulgarian 
Anatolian 
I'alma Rosa ( >il 
Peppermint Oil — 
Wayne County 
Japanese 
Petit grain Oil 
Sandal Wood Oil - 
Mysore 
Australian 


02s. j>i-r lb 
3s. 2d perlb. 
3d per oz. 

L‘ks. 9d per ib. 

27s. (id. per oz. 
23s. Od. per oz. 
19s per ib 

2D. 9d. per lb. 
18s, 3d. per lb. 
10s. per lb. 

20s. Gd per lb. 
21 b. por lb. 
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PATENT LIST 

I lit' dal os t;lvon in (ids list aio, in th<’ oaso «>i Apphutl Ions toi Patents 
i|Hl n | applications, and in the case of Coni|>M<* hpisdlli ution.s .ncrptril 
Hi Mu' Ollhial Join mils in which the acccnt.iijci' is announced. t’om* 
bpccili<‘ations thus advertised as accepted a p e open to Inspection at 
, hl patent Otllee limnediutclj , and to opposition not late: thin .1 ill v 14th ; 

lie on sale at Is. each at the Patent Othee, Side Brunch, Quality 
iaurt, chancery Bane, London, \N .C on Mix 2U?h 

Applications 

H. limit ami ( liviu es. 11,135. X/v Ail. 

jinoriiiimii. Countercurrent columns for separating or 

a-, hint!; fluids. 11,539. May 9. 

(Ynig. Shaxvfidd, ami Lover Rms. I list ilJaDoti eir. plants. 
1.530 31. May 9. 

Do Laval Chudbum Co.. Lt«l. (Aktiebnlugd Separator). 
, parutors. 11,521 Mux 9. 

H.ullmglon and Washington. Roverbeiatoix furnaces. 
! 1 , 1 1)2. May <». 

Nunley. Piltu o\ aporators. 1J,334. May 7. 

Ili'rmimm (leH. Eiltermg liquids. 11,104- Max 5. (Her., 

>•; 0.2:1.) 

Hoitigmann. Annular furnaces. 11,513. May 9. 

( )' l )ouo\ an. Heat Deaf incut ot materials. 11,179. May 5 
N'uion of S. Africa, 25.1.24.) 

I ’i U ( t < - r . Apparatus for dr\ mg granular etc mate] mb. 
i i ‘Jtiti. May 8. 

Si.us. Pomaces 11,251. May 7. 

!. Complete Specifications Accepted 
2SI<» (1923). II ugl 10 1 (Schnmll) Distillation installations, 
s, 4 vent rei overy plants, eli . (215.073 ) 

,1171 (1923). lomdos, Knnsumes and Rapier. Ltd. Mixing 
iii.it lnnis. (215,093.) 

JPS5I (1923). Celt im.’- and Rodman Mixm/-appaiatu>. 
(215,291.) 

II. —Applications 

I hidisclie Amlm ami Soda Pahnk. Hue! Joi mtnii.il 
t mii ihusl ion engim ^ . J 1 . 1 3 I . .Max 8, (Cm. 2 <2 3) 

IPnnei Matiutai line ot an tniulsiou ol oil ami Muter 
l|.,) Ml May 10. 

Run all and Oivavis I 1,13 » X< - \ll 
Donald Dicing peats op 11,572. Ma\ It* 
koppeis Coke (hen Co, Ltd. Vn t leal letmP toi dl-, 
i ilium tuel 11,1 S7. M,.\ <>. (C, » . 7 .5.23.1 

l.i m am he/. Internal d« 4 illation ol oomhusiihlo- 10.99 5 
.Max 5 

Vmcl. Rrnpiottos. 11,072 Max' 5 
Nugd. Rmdmg lml mateiials 11,073 Max 

p,,.r ( . (IB ('•gout ). rioo« ns ut Denting moloi qmii *u 
I!. 171. May 9. 

I’ott. ( Algemoeno Nortt MuuLm happi|). Piodm Don oi 
1 1 1 \ o oai I mi is 1 l , la I . Max 9 
S mm . I’lodmtioii and rex i\ it u at ion of ant i\ a let I 1 .11 lion. 

! 1.1 .3. May 9. 

S h\x ar/.. Punfxmg nunoral ml piodmts oto. I l..»32 
Mix 9 * 

Mi 1 x\ . 1 1,01 I. >M - L\. 

1). Complete Specifications Accepted 
Jill (1923). Lainplotiuh and Pnlheis Mauutaot me of 

it*? Ill 1 < j in ‘ 1 1 os. (2 13,0.50.) 

27.SJ (1923). daeksom 4 (West 0111 < -a.-, Const nu Don Co.) 
CjMiatus for the nianuhu I mo ot gas. 

I ’ 1 i.m»9 ) 

l,;s (1923) Knpp i's Co. Tientment of annnoniu-diurged 
(209,379.) 

Pi |n (1923). Koppei s Co. Removal of hxdrogen sulphide 
hum gam-. (210,382 ) 

■ s 1 9 (1924). Lamplough and Eat hois .M.muhutmv ot 

I "1 briquettes. (21.5. 292.) 

R Applications 

koi maun, Stembueh. and Son Cliom. Jnd. in ltaslo. 

1 ■ loa^ution products of t hi’ unthrnqumonu scries. 11.219. 

Mu ti 

1 hitwh Alizarine Co., Ltd., Anderson, anti Daxxsoii. Munu- 
1 urn of dyestuffs and intermediates. II.LR. May 0. 


Ex aits. Sheet -ileh x 01 v mediunism of pt inting machines. 
11,418. May S. 

Earhenfahriken xmin. E Rayir und Co. Manufaeture ol 
hzo dyestuffs. 11,322. Max 7. (Cor. 7.5.23.) 

Earbworke vurm. .Meister, Lucius, untl limning. Manu- 
facture of dyestuffs. 11,54(1. Max 9. ((in , 9.5.23.) 

Jmray (Sue. of ('hem. Ind. in Ihido). Manufaetuie of 
dyestutts etc. 11,139 lo May 8. 

IV. — Complete Specifications Accepted 

4287 (1923). Karhxx. vurm. Meister, Lucius, u Ruining. 
Manufacture of u/.o-dyest uffs. (193,831.) 

30,838 (1923) Durand und Huguenm Akf.-Ces Mmui- 
faetuie of dlsa/.o rlxenluths. (208,102.) 

V. — Applications 

7\ar[»liis Treatment of artifit ml silk. 11,110. .Max .5 
Luidsax*. Cellulose t omposil unis 11,107 8. Max a. 
New by 11,324 5. Su XIII 

V. — Complete Specifications Accepted 

30,211 (1922). Dreapcr. Manufaiture ot aiDfirial silk 
etc. from xMse^e solutions. (21o,028.) 

11,1.54 (1923). Soe Seta \ltilieiellt ill I’adoxa T] cull lie 
nrDli* lal filaments. (198,073.) 

VI. Applications 

R 11 R-I 1 Mi/.aimeCo, Ltd.. Dawson, am) WiLou Pnming 
iahiies ami compo-iDon theieiov. 11.138 Max t>. 

Earhenhibi ikon xorm. E. Rax el und Co. I’roee-s foi 
dxemg acetate silk. I 1,5 15 May 9. (tier , 9.5 23.) 

Hull, und SjIx ei Spring* Rleaehing arid Dxemg Co 

Dvemg blai k shade" on cellulose acetate hltri -. films, et< 

ll.lhfT Max ‘9 

Hull, and Silxer Splines Rle.u lung ami Dxtiug Co. 

J )vemg uinlme Mai k mi tevt lie matei i.ils 11,170 Max 9. 

VI. Complete Specification Accepted 

2593(1923) Riamlxx ood. \pjmi at u Im dxemg. hhuth- 

jne, semu men nu it 1 i j s m e . i te (215.001.) 

VII. Applications 

RuiraD and Couxe- A[»pai.0u- for dMillirig ammmii.i 
hquoi, xva-.hiii" im st.'s, ( 1 r II 13.5 Max 0. 

Rerimrtl U,<N5. Xu- \\ I 

( loldsi hinidt Akt (les. Production tf sulphur 11,0.32 
Max' 5. (tier.. 10.8.23 ) 

Xerll. Heat pitiei’ss ot ni.inuf.it t unng fern* o\*id<’. 
11,030. May 5. (Audiaha, 12 3.24.) 

Plauehi Piodmtiou ol had acetate 11.009. Max 10. 
(tier., 30 10.23 ) 

Snulh Conx'ersiuii of lead sulphate into lead euibonute 
11,109. Max 5. 

VIII. Application 

Sot. Anon. Quail/ et Siln e Munutui Due of tulif.i glass 
ai tides 11,0.39, 11,040 Max 5. (Pi, 2 112.3) 

VIII. Complete Specification Accepted 


14.173 (1923) Mm ks 

(1< 

.tli A C ). 

Plejau.ition 

of dax 

eft toi nu 

• uldmg. (215 

.207 

) 



IX. Applications 





Rlovam 

( Nol/.ipti 1) 

Pi esc j vat ion 

of wood. 

1 1 .220. 

May h> 






1 ) irk in - 

\\ af el pioolllie e 

cmciit . 1 1 

,007. Max 5 


( hrou.ud 

’1 1 cut lilt ot 

ot t 

; ah aieous t 

•fluent ct< . 

1 1.019 


Max 5. 

Mulligan Plastei. 11,399. 11,483. May 8 and 9. 

Shaw. Production ot loloured bituminous emulsions. 
1 1,0 1 1. May 5. 

X. — Applications 

Durant and Rhodes, ' 1 iculmciit ot ores, eumvnt i ates> 

mi. 11.421. Max 8. 

Kilb\ and Spalton. Manufat tore and refining of steel 
11,209.' May (i. 

(Minerals Separation, Ltd Concentration ot ores. 11.215. 
May 0. (U.S., 23.10.23 ) 
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X. — Complete Specifications Accepted 

29,272 (1922). Reis. Treatment of metals to render them 
harder mid runt proof. (214,872.) 

404 and 7870 (1923). Morgan. Manufacture of wrought 
iron. (21 o,049.) 

2547 (1923). Melallbank u. MctrtllunriM-hc ( 1m< ivu>'mg 
the < conductivity of alloys. (192,414 ) 

19,742 (1923). British 'Ihouison Houston Co. (Urneral 
Electric Co.). Alloys. (215.231.) 

21,009 (1923). Moigun. Munufaeiure ■ f wrought non b> 
piling. (215,212.) 

XL- Application 

No<\ Anon* Lc Caihone < J.-dvana baHcnc- 11,227. 
May 0 . (Li., in 4.21 ) 

XL— Complete Specification Accepted 

29.175 (1923). Mil rop< >ht an \nkcis Klc<u leal Co. Ltd. 
121, -Hue t 111 II. u es (2n7,S() I.) 

XII. Applications 

HililIM l 1 I ,.>89. .8 m II 

Kle< Ulon Ext i net him ml Iiojii palm? hint. 11,159. 
\r.i> n. 

XII. Complete Specification Accepted 

.J..72 (1923) M.uU (XieM) Apparatus L.r extraitmg 
<.il, lets, n i id waxes (215,113.) 

XII I- — Applications 

I'mighliu Puritim; ink. Jl,u37. .Max 5, 

\ ( v\ I » \ ( *i llu lost’ .a etate \ .imi'-lio, 11,321, 11,325. 

May 7. 

XIII. Complete Specifications Accepted 

9522 (1923) Halo lite < <» ^ , and l!es-.(>n. Manufacture of 
• oudeiiMtt ion piralui ts luun phenols and t<.rmaldchyde. 
(200,4 id) ) 

17,239 (1923) Slnmml/,11 Piunt. (215.222.) 

19.175 (1923) Soe of Chem. lnd. in Basic. Manufaeturc 
of irsiiis. (203,310.) 

XIV. - Complete Specifications Accepted 

3514 ( 1923). Naugatuck (‘hemieal Co. \ uleanisat ion of 
rubber. (200,789 ) 

19.311 (1923). Clmlelan. Vub auisatioii of caouti huuc etc. 
(201,570 ) 

XV. Application 

Luttig and S< hund. 'I tea! ment ot hides and skins. 
11,004. May 5. 

XVf. Applications 

Bernard. Process for ennelnnent ttc. of pliosphatcd 
i balk et e. I 1,01 5. May 10. 

Hiller. Munufaeiure of meal for fertilising etc. 11,303. 
May 7. (C.S., 7.5 23.) 

\\ II. Complete Specification Accepted 

13,892 (1923). Sauer. Pmifving and deeolousing sugar 
solutions. (198,374.) 

XVIII. Complete Specification Accepted 

13,800 (1923). Boby and Crilliths. Tiodiation of gn«t 
for brexung etc. (215,202.) 

XIX. Applications 

Hoy berg Proeess for making butter. 11,328. May 7. 
Mend (Chenusidie Fubrik < bieshcun -Elewi i . n). Utilisa- 
tion of nut i it lit -< nntninmg shelh 11,415. Maj r 8. 

Xl\. Complete Specification Accepted 

34,757 (1922). Cate*. Piodiution of milk foods. 

(215,039.) 

20,305 ( 1 923). < lirord. \j>paia< us for tientmir sewage and 

like liquids. (215,237.) 

XX. — Applications 

Bonhole, Montmollin, and Stic. Cliem lnd. m Basle. 
Manufacture of aryloxynuphthvl ketones. 11,320. May 7. 
Lockcmann. Manufacture of 1 phenyl-2. 3-tlimi tliyl 4- 


dimothylammo-o-pvrazolo'hc. 11,014. May 10* (Oor. 
11.10.23.) 

Mallinckrodt. Rendering ether air-free. 11,033. May 5. 
8oc. Lcfrane ct Cie. Manufacture of ketones. 11,402. 
May 8. (Fr., 17.5.23.) 

XX.— -Complete Specification Accepted 

25,478 (1923). Hoffmann-La Roeho und Co. Akt.-Ues 
Mauufaeture of omulbiuiia of bismuth salts. (200,487.) 

GENERAL NOTES 

Official Trade Intelligence 

The Department of Overseas Trade (Development 
and Intelligence, 35, Old Queen {Street, London 
S.W. 1) has received the following enquiries fm 
British goods. British firms may obtain furtlic/ 
information by applying to the Department am] 
quoting the s]>ecifie reference number : — Argnitina 
Rubbered cloth (507) ; Australia : Cutlery (532) , 
hardware (533), leather (Ollicial Secretary, C< m 
mercial Bureau, Australia House, Strand, W.C. 2 
Ref. Com. 1 12 7 1 /I ; 239) ; Bolivia : Paints (884 
22 F G. , ( *.C. , 2) : Bnr:il * Leather, paper, iicn ami 
steel (509): Btilish India : Paint (The Diicttoi 
General, India Store Department, Branch No. It). 
Belvedere Road, Lambeth, S.H. 1); Canada: Lead 
pipe (1 3,024/E. D. E C./2) ; Cuba : Hardware (572) . 
Duimark : Industrial chemicals, anti-rust paint 

(541) ; Guat<ma1a : Chinan are, cutlery, leather 
(574); Hayti : Shellac (9789/F.L./C.O./2) ; Italy 
Silk (547) ; Xdherlands : Cutlery (550), leather (55 1 y 
silk (552); Xnv Zealand: Artificial silk (53S) 
Boland: Leather (554); South Africa : Hides 
( 1 2,339 /E D ALC 2), copper tubes (12,225 ED 

E. C./A.); Turk/ y: r i'in, ammonia, zinc, tinplate 
(561), petrol and crude petroleum-driven engine, 
(563); Gutted States- Steel and bronze (22,834 

F. W./K.C 2) ; Yugoslavia: Tin, tinplate (555) 

Trade Information 

Tulty Gas Blunts, Ltd., have announced that 
consequent upon their amalgamation with Cas ami 
Fuel Plants, Ltd , the company has gone into volun- 
tary liquidation. The business will, in future, be 
carried on by Cas and Fuel Plants, Ltd., who own 
construction rights for plants for the production <1 
smokeless fuel. The registered office of Gas and Fin I 
Plants, Ltd., is 40 3, Norfolk Street, Strand, London, 
W.C. 2 ; the telegraphic address is “Dam pci, 
Estrand, London/’ and the telephone numbers an 
City 1047 and 4048. 

Italian Company News 

The capital of the Soeicta Italiana Prodotti Azof it i 
is to he increased from 9 to 20 million lire, and that < i 
the Soeicta Tndustria Concimi edAllini is to he raid'd 
from 600,000 to 2 million lire. 

PUBLICATIONS RECEIVED 

Ll AIK VM) A I XUMStA TllK CllK.MISTHY, MANUFACTURE 1 l» 
Uses of iiji: Oxides, Hydroxides, and Camio.nai- 
of (.' \ Lf’i c M vnt) M uiXFSieAf. By N. V. S. Kind •, 
B.Sn. Pp. 306. London. EniCht Benn, Ltd., I (, 4 
Price 3(F. 

A Course of Insthi trrox in Insthc mental JM ETitoim "i 
Chemical Analysis. By AV. N. Lacey. Pp. vi ' ’> 
New A ork : Die .Macmillan Co., 1924. Price 7s. 
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EDITORIAL 


T HE letters from Mr. Pickard and Pedant on 
the English language eall attention to a 
point of which wo wen' ignorant, that Mr 
Rickard is English in his origin and education 
\\r are always glad to he corrected or supplied with 
additional information on topics which we ha\c 
dt alt with in those columns. It is at least evidence 
dial the editorials are perused ; many important 
mid interesting facts have been given to our readers 
l>\ < onespondents to this Journal and we are glad to 
have the opportunity of expressing our gratitude 
to till'- numerous hodv. Those w ho make correct ions 
h> ilirmical articles, even to such ephemeral matter 
as •dilonals in a vveekiv journal, are helping to 
maintain a higher standard of accuracy. Editorials 
air usually written hurriedly and they are not 
mti nded to be of interest except for the few moments 
f>t pci usal. Th(‘y are hardly more than hors 
(I <1 u\ ics ; like these, they are a hahit, a eouvi'ntion. 
and (hose who wish to proceed rapidly to the more 
solid and satisfying parts can easily spend the few 
mi mi 1 1 . involved in a more profitable manner. 
It 1 s accepted by all connected with journals that 
the en» respondenoo columns have a quite different 
chaut icr ; they are frequently the first- to be read ; 
tliev hrmg out new points and fresh ideas. t( has 
Mirpi Med us that we have received so few letters 
horn chemists about that project which is now 
■‘euning attention from a small committee but 
dimdd he of interest to so many chemists, we mean 
(, t <our.se, Chemistry House. Those we meet and 
talk tu nu (he subject are enthusiastic and deter- 
min'd to make, the project a success ; we sometimes 
uojidm whether they are representative. What do 
th<‘ Majority think about the project ? Perhaps 
d would be. more pertinent, though less polite, to 
Di'piee whether they do think about it. When 


chemists ha\e finished their arduous day's work, 
their tennis and their gardening, do they as the light 
gradually fades awa\ , sit and think, or do they 
just sit \ 

* * * 

Wo 1 bought a fortnight ago that we had, for the 
time, finished with the War and the difference 
between the views of the French and Germans. 
J)r. Fritzsehe, who writes us a further letter, has 
claimed to make public the' views of the average 
German man of science, no other German has 
dissented from his statement, and we are entitled 
therefore to accept his claim. WV cannot fill our 
columns with history and polities, and if Dr. Fritzsehe. 
had been of any other nationality we should have 
thought that his letter was not suitable for publication 
in. them. But as we felt sine that to refuse to publish 
his letter would lav ourselves open to a suspicion of 
partiality we have inserted it A few days ago w r e 
read with care a great deni of the diplomatic corres- 
pondence olhciallv published In Groat .Britain and by 
France, and also the whole of Prince Liehnowsky s 
Memoir. We are hound to sav that main of the 
distinguished German statesmen who wore most 
intimatelv concerned did not, so far as can he judged 
hv the letters and memoranda written by them in 
June and July, PJ 1 J, hold the vines which l)r 
Fritzsehe now holds. We have no intention of 
mentioning in detail those statements of his which 
appear to us to coiilllft with t lit' official statements 
made* by the German Chancellor, Ambassadors and 
other important personages who might be supposed 
to be well acquainted with the facts, if we thought 
any useful purpose would be served we should he 
willing to discuss these matters in detail, giving 
chapter and verse for our arguments ; hut not in this 
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journal. Chemistry and Industry deals with chemistry 
and not history ; for this reason and this reason 
alone wo must in future refuse to publish accounts, 
whether they seem to us to he accurate fir inaccurate, 
of the causes of the War. it is another matter to 
consider such questions as the policy of the Union 
Internationale ; this is a question in which chemists 
are primarily concerned, and if our readers choose 
to write on this topic there is obviously no objection, 
subject to the qualification we have already men- 
tioned. We are grateful to l)r. Fritzsclic for his 
letters and interested to know what his views are. ; 
wc should have been more pleased had they not been 
so different from those current in this country, but 
we. cannot help this difference, nor is this the place 
to explain it. 

* * * 

How would l)r. Johnson have defined the word 
“ photography ” had this been in use at the time 
of his Dictionary ( Seventy a cars ago he w ould have 
dismissed it possibly as an “occupation for light 
minds,” lmt one could well imagine bis absorption 
hud he been able to read, on his way to Lichfield, 
not Dish op Watson, but Prof. Bancroft's reprint of 
bis contribution to the discussion held by the 
Faraday Society on the physical ’chemistry of the 
photographic process, the articles oil photography by 
Sir W. .1 Pope and Mr. W. ('lark in 44 ( 'hemistry 
in the Twentieth Century,” and that excellent little 
booklet, " Foresight in Photography" (published by 
Burroughs W ellcome and Co ), which is noticed 
elsewhere in this issue. One does not know which 
to admin 4 most . Prof. Bancroft for his clear 
exposition of the lacuna* in photographic theory; 
Sir William Pope and Mr ('lark for their insistence 
on the value of photography as a scientific instrument 
and the promise of its future ; or the booklet Fore- 
sight ” for its able advocacy of the use. of sound 
methods as an insurance for success. Prof. Bancroft 
says “ the theory of the photographic emulsion is 
very much up in the air." Says Mr. ('lark, “ the 
4 emulsion ’ is in reality a ' suspension ’ of line 
crystalline particles of silver halide in a medium of 
gelatin, or in certain eases, of collodion.” Sir 
William Pope observes that “in a few \ ears’ time 
no one will tolerate* the ordinary photographic 
port i ait, with its false rendering in monochrome of 
colour values.' It is to he feared we know little 
about gelatin or about silver halides, though the 
British Photographic Research Association is doing 
excellent work in bringing light into our darkness, 
and we can expect still more. But Sir William Pope 
has earned the gratitude of every user of photo- 
graphic pl.d es b\ his uoik oil colour sensitisers and 
desensithors, so we must not blame Ihe chemist for 
the faulty tone renderings shown in our counterfeit 
presentments And while we are waiting for the 
perfect plate, Bui roughs Wellcome arc hen* to show 
us how to make the* f*est of wTiat wc have. 

* * * 

The gas indust r\ always seem- so voung and 
vigorous that it is almost surprising to learn that the 
centenary of the lighting of Baris by gas is being 
celebrated this week. And w hat an outcry there was 


against the introduction of such a pernicious inven- 
tion ! It was sure to cause blindness and diseases 
of the lungs, people would be asphyxiated, and fires 
would break out everywhere. Every innovation, 
however useful, seems foredoomed to hitter, if futile, 
opposition, and the gas industry throughout its 
triumphant career, has never lacked its critics, even 
to the days of the therm. The heathen ever find cause 
furiously to rage, whether at spinning jennies or at 
steam engines. It is not so long since a steam roller 
had to be preceded by a varlet bearing a red ling, 
and there are still people who would like every 
industry to be neatly tagged with red flags. But 
it is all very good for industry, especially for British 
industry, which is apt to reveal unexpected qualitie s 
when there is really need, as we learnt so thoroughly 
during the war. The gas industry is no exception, 
and although the introduction of electric lighting 
about 18811 found the industry “trudging along in a 
more or less lethargic manner,” very soon the pace 
was not lucking in vivacity. Indeed, the opponents 
were finally reduced to calling the gas industry 
“ effete.” It is true that the gas industry still has a 
very great deal to learn about its raw materia], coal, 
but then one is told that the efficiency of electrical 
general ion by means of coal heating is not all that 
could he desired. Both industries have their place, 
and no doubt in time they wall become platonic, if 
not bosom friends. One does not ahvays realise tin* 
magnitude of the gas industry, however, and it is of 
interest to recall that the chairman of the (las Light 
and Coke Company recently stated that his company 
produces annually as much energy in heat, light and 
power as is produced by the whole of Ihe electrical 
undertakings in Croat Britain, and that the increased 
consumption (10 per cent.) of the company’s gas 
during the first- quarter of 1024 is equivalent, m 
electrical heat units, to 250 million kiloAvatt hour<, 
or, roughly, the annual consumption of current m 
Birmingham and Sheffield. 

* * * 

Th<; centenary of gas lighting in Paris recalls tin* 
controversy about the actual originator of the |>i<>- 
cess. It is usually stated that William Murdm h 
first used coal gas as an illuminant about 171 ) 2 , 
whilst Lord Dundonald used it for lighting Culrn^ 
Abbey in 1782, Prof. J. P. Minekelers lighted Ins 
lecture theatre in Louvain with gas in 1785, and 
Philippe Lebon, to whose plans the first illuminat n>n 
of Paris with gas was due, took out a patent in IT'D. 
It seems unlikely that gas manufacture arose inde- 
pendently any more than do other discoveries, tor 
it is certain that the production of gas by the di\ 
distillation of coal was known long before its conmn r- 
eial use was thought of. We have seen somewh* it* 
a statement that the Dean of Kildare, the Kov Hr 
John ('lay ton, wrote to Robert Boyle in 1090 desu fil- 
ing how he filled bladders with an inflammable gas 
obtained by distilling coal, and Stephen Hales in 
1720 published the fact that on distilling 158 grams 
of Newcastle coals 180 cubic inches of “ inflammable 
ait* ” was obtained. And did not Bishop Wat -on 
touch on the same subject ? Perhaps some of "iir 
readers can inform us. 
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REMINISCENCES OF DR. CARO* 

By Dr. E. F. EHRHARDT 

“ Psycho-analysis seeks to secure a healthy flow 
of the emotions by eliminating the impurities which 
by repression have contaminated the well-spring of 
our inner life. It is an asp< ct of the moral purifica- 
t ion— "the catharsis— to which Aristotle attributes 
tho virtues of tragedy.” 

This is a quotation which expresses, in more 
beautiful language than I can dispose of on ordinary 
week-days, one of the reasons for the choice of mv 
subject for a paper to you to-day. In more Victorian 
language the same idea would be expressed by saying, 
4 Don’t nurse a grievance but have it out.” 

Of all the great chemists and great lawyers that 
il has been my good fortune to meet. T)r. Caro is 
ibe one who seems to me to correspond most satis- 
factorily to the definition of a genius, and it is 
perhaps for this reason that he is becoming some- 
thing of a fetish. It frequently happens that when 
certain views arc to he put forward an endeavour 
is made to render them more palatable by connecting 
them in some way with Dr. Caro. Thus when the 
(•(Ideation of industrial chemists is under discussion 
omeone will advocate what he calls the “German 
Svstem ” and point to Dr. Caro as a product of 
that system, which should, therefore, be copied, 
nr, again, when during the war the importance of 
1 lie dyestuff industry was acutely troubling the 
( iovenmient and numerous dye consumers in this 
country, a letter was written to r J'h,v. Thncs giving 
■ is the solution of the difficulty, “ Find a man like 
Dr Caro and give him a free hand.” Suggestions 
I ile this that come from people who have not spent 
; > s many minutes with Dr. Caro as T have spent 
iD\^ cause a certain amount of irritation and lead 
1 ' ' the desire for tin* catharsis that 1 have referred 
i" in my opening quotation. 1 do not propose to 
joe anything like a complete account of Dr Caro's 
he ,mfl work, and wifi restrict myself to a few hut 
"lightly connected reminiscences. 

1 1 is unfortunate for those who bold up Dr. Caro 
product of the “ German System ” for training 
iiKiiNtnal chemists that be was not trained as a 
( D'mi v 't at all. He did attend a German poly- 
t« < hiiieum, but he took the course provided • not 
h‘i ■ liemists hut for calico printers. This indeed 
1,11 liaied something of the elements of chemistry 
,U1, I as a consequence of his innate aptitude for 
( I" imstry and of the interest he had always taken in 
Diit subject, when Caro left the institution the 
" Dilicate that he received stated that his knowledge 
G 1 liemistry considerably exceeded the standard 
'"I'lm-d by the institution for the certificate. He 
‘•'I'eatedly told this with pride. Dr. Caro opened 
In mess life, therefore, as a calico printer with a 
liiew ledge of tho elements of chemistry, and the 
l M( duel ion of the first coal-tar colours synchronised 
Ui, l> Diis period and he learnt the chemistry of the 
industry as it was found out and himself contributed 
l () this knowledge. 

) Th read before tho Manchester Section of tho Society 

1 D mieal Industry on February 1, 1924. 


Even when I made his acquaintance in 1889 
there were properly qualified chemists who looked 
upon Dr. Caro in much the same way as registered 
medical practitioners to-day may regard a successful 
bone-setter whose meritorious services have been 
recognised by a knighthood. At that time he 
already had honorary degrees conferred upon him 
by the Universities of Munich and of Heidelberg, 
but he had achieved no degree by examination and 
passed through no regular University course. 

On the other matter- that of finding a man like 
Dr. Garo and giving him a free hand to recreate and 
develop the dye industry in this country — in the 
first place, T would ask, where, if you exclude the 
writer of the letter and present company, would you 
find the man of genius like Dr. Caro to whom tho 
free hand is to be given t But- apart from this 
difficulty it is one of the attributes of genius that 
they are frequently difficult to get on with, and in 
this respect l)r. Caro was not altogether an exception. 
He served only one term on the Board of Managing 
Directors of tho Badischc Go. When his five years’ 
agreement came to bo renewed he was promoted to 
the Supervisory Board. It was shortly before the 
<‘nd of this period that I wont to Ludwigshafen and 
was engaged as a chemist under Caro. When after 
six months’ provisional engagement the definite 
agreement was to lie signed 1 asked for a salary of 
M. 3000 per annum as against tho regular M. 2400 
and gave as the reason for this £30 extra that for 
me the engagement meant living abroad, so that 
something ought to be paid by way of consolation 
for living in exile. Dr. Brunek, who was dealing 
with me in t Ho maHer, snorted at this idea and 
said in other words, “ Jf you know a hotter ’ole, 
go to it,” but he added, kv we will give you the extra 
£30, not for living with us here but you have got 
to work under Garo, no one can get on with him, and 
we have noticed in the last six months that you 
have got on with Him ; we will give you the extra 
£30 per annum for that.” When one managing 
director speaks like this of a colleague it is not 
exactly a recommendation that the latter should 
be given a free hand for running a factory. 

l)r. Caro was a man of approximately the same 
age as my father ; his elder children were older 
than me and his younger children younger. Ho was 
kind enough to take a paternal interest in me, and 
there was no difficulty in a young man like me 
getting on with him when his coevals might find 
it very irksome. 

It was, and 1 suppose still is, a social custom 
over there for the new recruits on the staff to call 
on the older men, and these calls were paid between 
the hours of 1 1 and 1 on Sunday morning. J 
promptly paid my duty call on Dr. Caro. Instead 
of letting me go at t lie end of the regulation 10 minutes 
he kept me until hi* was fetched to dinner and 
insisted on taking me with him. He kept me the 
whole afternoon, we went for a walk and returned, 
he kopt me for the evening meal, and for the whole 
of the evening until past midnight filled the time 
with practically a monologue on the history of the 
dye industry and his experiences in connexion w r ith it. 
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Ho made. this most interesting to me and he 
thoroughly enjoyed talking in this wav himself and 
pressed me to come again, and repeatedly my morning 
calls ended only at midnight. In this way, in 
addition to the work I did with him daily at the 
factory in the laboratory, J got to know him very 
intimately. 

Tim Fast- I ? 1:1 > (’ask 

Hi May, 1880, T was with ( aro for about a fortnight 
in London in connexion w it h a law suit with reference 
to Naphthol Yellow S in which Mr. I" van Levinstein 
was an a-ll\ of the Radische, and Read, Holliday and 
Hons, Lid, were in alliance with the defendants 
Messrs. Dawson. It was then that 1 met Mr. Ivan 
Levinstein and naturally the recently ended litigation 
between Radische and Le\ instems on the Fast Red 
patent, which had finally resulted in the alliance that 
l have referred to was frequently discussed. There 
are one or two points in connexion with that suit that 
are germane to my subject and which should he pub- 
lished. Everyone who is familiar with patent ease 
law will remember that one of the defences in the 
suit Radische r Levinstein — w as that the defendants 
Levinsteins made use of a secret process, not the 
process of the patent. The evidence on this defence 
was heard in camera with every safeguard against 
publication, so that to this day details of this secret 
process have not been given to the world. It would 
be useful it the text hooks on patent law when dis- 
cussing this ease would add a foot note giving the 
nature of the secret process and the reason why the 
defence based upon if fell. The patent in suit claimed 
the production of colouring matters by the action 
of diazo compounds of naphthylaniine or naphthyl- 
amine sulpho acid upon the naphthols or the sulpho 
acids of a- and /J-naphthol, that is to say, the claim 
is directed to making the azo dyes from t lit* naphthyl- 
aniinoK and from their sulpho acids, diazotised, and 
combined with the naphthols and their .sulpho acids. 
It is difficult to see how there can be any secret, 
process differing from the normal process which was 
patented for effecting this combination, and as a 
matter of fact tin* secret process did not refer to the* 
patented step, if related to the manufacture of 
naplit bionic acid. After this sulpho acid of alpha 
naphthylaminc had been made by the secret process 
the tieatment was just as claimed in the specification, 
so that if is clear why this defence* failed. Tin* 
secret process lor making naphthionic acid was a. 
baking process using shallow metal trays foi the 
linking operation and breaking up the paste* 
during the process ot halving with (lie aid of 
stampers. 

1 learned IliL lrom Air Ivan Levinsteins own 
lips in the old Onmbnmis in (dasshouse Street. 
Dr. (am, Mr*. Levinstein and I had been at a long 
consultation with IYof(\ssor Dewar at the Royal 
Institution. When we cairn* out Dr. Taro called 
out that Ik* would like a glass of (Imn.ui beer, which 
in those days was mote dillicult to get in London 
than in more recent times prior to lull. During 
my visits to London University for examination 
purposes 1 had frequently passed the Cambrinus 
in (dasshouse Street —it was not then extended to 


Regent Street as it is now- -and I took Caro and 
ivevinstein into this replica of a Bavarian beer cellar 
as it then was with its bare wooden tables, deeply 
carved with initials and devices by the customers 
who patronised the place. Faro was delighted at 
t I k* Bohemian atmosphere and hero the talk drifted 
to the Fast Red case and I obtained the information 
that 1 have given above. Of the chemists that 
actually took part- in the ease and who would know 
of these details L think Professor Armstrong is the 
only ono living. 

The battle of the Fast Red ease was, of course, 
fought again and again and from what I learnt of 
what passed behind the scones and from tho official 
reports I think it highly probable that it was putting 
forward the false point of the secret process and ono 
other small false point that turned the scale and gave 
the final victory to the Radische. 

Tn f. Mktiiod of Sut/pron vtion 

The main attack on the patent was on the ground 
of insufficiency and centred on the directions given 
for Hidphoiiatioii. For Ibis purpose fuming sulphuric 
acid containing SO per cent, anhydride was recom- 
mended, this was to be applied in the sulphonal ion 
of the naphthylamines and of the finished colouring 
matters. Someone on behalf of Levinsteins made the 
false point that it was very difficult to sulphonate 
the naphthylamines with such strong fuming acid 
and a fortiori it would be more impossible to treat 
a complex body like the azo d>e from naphthylaminc 
and naphthol with this powerful acid. The under- 
lying idea, was : the more complex the body, the 
less likely it would he able to withstand the action 
of a strong fuming sulphuric acid. This is absurd, 
there is no connexion of that sort and in tin* ease in 
point the exact opposite was the truth, the complex 
body, the finished dyestulf could readily lx* sul- 
phonuted with the strong acid whilst- the naphthvl- 
amincs without very special precautions could not 
be treated with that acid without charring taking 
place. 

When the conflict of evidence on flu* action in 
this respect had utterly bewildered tho Judge he 
decided to have an independent expert to repeat 
the reaction hut chose as the crucial experiment flu* 
treatment of tin* dyestuff naphthylaminc a/n- 
naphthol with this acid and not the treatment <>t 
the naphthylamines, and the suljihonation of the 
dyestuff was effected with perfect success by Sir 
Henry Roscoc, which gave the Badische Eabnk 
t no ir victory. 

I asked Dr. Cam how' if came that the direction 
to sulphonate with tills strong acid was included 
in 1 Ik* specification and the history is of intend 
1 suppose everyone is aware that on the Continent 
the strongest concentrated sulphuric acid is sold as 
* acid being (>(> ' of Baumc scab*. It appear 
that at about the time of the Fast Red invention a * 

firm oil the Continent- put on the market a fuming ! 

sulphuric acid which perhaps roughly speaking "■*** j 
as much stronger than (id” acid as (id acid is strong *i‘ j 

than 5(1 acid, mi they called their acid 80 acid, j 

although the degrees bear no relation to its speeds j 
gravity at all. One could imagine a chocolate mauu- . 
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facturer advertising his cocoa as 100 per cent, pure 
and a rival manufacturer who offered a stronger 
cocoa calling his 200 per cent. pure. The action of 
this sulphuric acid firm was similar. The strongest 
ordinary acid was Go-60 acid, they sold a stronger 
acid as 80° acid, it was this 80° that was used by 
Caro’s assistant — a promoted laboratory boy — for 
the sulphonations in conne \i«m with this work and 
he had not the education to distinguish between 
degree sign and the percentage sign, so in his note 
hook called this acid 80 per cent, acid, putting the 
percentage sign instead of the degree sign. This 
was copied into the draft specification and so gave 
occupation to the leaders at the Patent Bar and all 
the courts up to the House of Lords in this country. 
Taro told me that it was his intention to go into the 
box as a witness and explain this to the Court and 
to rely on the sense of justice of the Judge not to 
upset the patent, for the sake of a mistake like that, 
but he was prevented from giving evidence by 
illness. Another of the witnesses has boasted to me 
Unit he won that ease by making Caro ill with a 
surfeit of champagne and so prevented his giving 
evidence. 

SlU’KKSTITlONS 

Dr Caro was superstitious in many ways or, at 
a u v rate, pretended to be. Thus, on the occasion 
of this Naphthol Yellow law suit ho wore a peculiar 
diamond pin, in the emit re of which there was a pear- 
shaped diamond mounted as a pendant. The. 
swinging of this diamond every time he moved 
attracted, my attention, and when he noticed that 1 
was looking at. it, he explained to me that it was a 
talisman and that ho always wore it when he had 
important business on hand but never on ordinary 
occasions. For many years afterwards T repeatedly 
noiiced that this talisman pin was put on when it 
might he regarded as desirable to propitiate' the fates. 
The photograph that is published in Ihe lh riv/itr 
with Caro’s biograph\ written by Prof. Bernthsen 
Daevs this pin, which he wore when that photograph 
was taken. Another instance- of this trait is afforded 
b\ his account of his invention of the reduction of 
mho propriolic ” acid, which was the lirst technical 
|u oil action of artificial indigo. All ejforls to find a 
suit a hie reducing agent for “ propriolic ” had failed, 
then Dr. Caro one night in a dream saw in Jeffers of 
Game before him the words t£ xanthate of soda." 
■nid tried the next day xanthate of soda. It. worked 
perfectly, and the \* propriolic " acid was put. upon 
the market for indigo printing. 1 suggested to him 
that the supernatural powers who had favoured him 
m i h is way might have given him a hint, how to 
D "pare indigo in bulk, for after all the manufacture 
and sale of the “ propriolic " acid was more a matter 
C picstige than of dividends, but he did nol take the. 
1 nlieism of his spooks kindly. 

Similarly J)r. Caro liked to emphasise the effect 
(,t < ha i ice on his inventions. One of the most 
tiuporlant. was his invention, independently of 
l >r U in, of the commercial process for making 
Ti/aUue. (Jraebe and Liobermann had brought to 
thn Badische their process for making alizarine by 
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brominating anthraquinone and fusing the dibrom- 
derivative with caustic alkalis. The first question 
that was put to them was whether instead of the 
highly expensive bromine, sulphuric acid could not 
he used to prepare a sulpho acid of anthraquinone 
which could be fused with caustic; they reported 
that they had tried it, but had failed. Every effort 
was made to make Oraebe and LiebermaniTs process 
technically possible* but without success, and the 
experiments were flagging or almost abandoned. 
For tin*, purpose of the experiments a considerable 
quantity of anthraquinone — a rate product in those 
days and not. readily obtainable-- had been got to- 
gether. Caro wanted to find souk* use for this 
anthraquinone, which had been acquired at consider- 
able expense, and just as lie had prepared Bosolic 
acid from phenol he thought he could prepare some- 
thing similar from anthraquinone by heating it with 
sulphuric acid and oxalic acid, and this experiment 
was set going in a porcelain dish. He let the tempera- 
ture rise gradually, the oxalic acid began to decompose 
and passed aw r ay as C0 2 , and he had given up hope 
that the experiment would prove a success when he 
was called away from the laboratory and forgot to 
remove the Bunsen burner from under the porcelain 
dish in which the sulphuric acid, anthraquinone and 
oxalic acid mixture was being boiled. Upon his 
return to the laboratory the place was full of fumes 
of sulphuric acid, and the contents of the dish had 
been evaporated to dryness, and round the edge of 
the crust, which was partly charred, Caro noticed a 
pink line. He interpreted this as proving that 
energetic boiling of the anthraquinone wit Ji sulphuric 
acid had led to some sulphonat ion, and the subse- 
quent dry distillaFon had got rid of the sulpho 
group, giving the oxy groups which, with a trace of 
alumina derived from the porcelain, gave this pink 
lino, showing the presence of alizarine. He at once 
experimented again, taking the strongest fuming 
sulphuric acid available and heating energetically, 
and succeeded in getting sulpho acids of antlira- 
quinone, which on melting with caustic gave alizarine 
and its isomers as desired. The provisional specifica- 
tion was at once despatched to England, and had 
the luck of being registered at the Patent Ofliee 
one day before Perkin s similar application. That 
was a momentous day for the Herman dye industry, 
Faro's patent was No. It 136 of June 25, 1809, jind 
Perkin's patent No. UH8 of June 20, 1869. 

ClIANCE VXD THIO “ BeNZENR Rino” 

Another instance of a chance visit leading to 
important effects was the experiment which enabled 
Faro to put the dyestuff factories in a position to 
break up the ** Benzene Ring," that is to say, the 
commercial ling of producers and dealers in benzene, 
who were raising the price to the dyestuff manu- 
facturers. This story lias a prologue which played 
in this country. During Faro’s partnership in the 
firm of Roberts, Dale and Foiupany an inventor 
came to that company xvit li a process for the manu- 
facture of oxalic acid. He prepared oxalic acid by 
running coal gas from the ordinary gas supply mains 
into nitric acid, when after a short time crystals ot 
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oxalic acid appeared in the nitric acid solution. 
Roberts, Dale and Company were manufacturers 
of oxalic acid, and had recently put down new plant 
for the purpose. He brought the invention to them 
to see if it was of any interest, and Caro undertook 
the work of testing the process. He tried the experi- 
ment running the gas through the nitric acid and 
obtained oxalic acid. If that had been all it would 
have only been necessary to make a costing to show 
that the process had no advantage over the old 
process of making the oxalic acid from sawdust, 
but to the dismay of Roberts, Dale and Company 
not merely was oxalic acid obtained, blit a notice- 
able quantity of nit ro-benzene was also produced as 
a by-product. That put the matter in a different 
light. If nitrobenzene, which was then very 
expensive, were obtained in this way it was the 
oxalic acid that might be the by-product and the 
new oxalic plant of Roberts, Dale and Company 
would have at onee been worthless. The process 
was condemned, nothing was said about the produc- 
tion of nit ro-benzene, and the mailer was left like 
that. Many years later when the “ Benzene Ring,” 
to which 1 have referred, had come into existence, 
and was .seriously worrying dye manufacturers, 
Caro remembered this old process, and in his writing- 
room he started an experiment lolling coal gas 
bubble through a beaker containing nitric acid on his 
window'-sill. He had haidly got the experiment 
started when Prof. Wilt called upon him, and he drew 
the curtain so that Witt should not see what was 
going on and attended to the business with Witt, 
during which the experiment was completely for- 
gotten and the gas went bubbling through that nitric 
acid alt night. When Caro saw the beaker next 
morning he saw a little oxalic acid but, on the surface 
of the nitric acid, there was quite a considerable 
layer of oily liquid which turned out to he almost 
entirely benzene ; a little nitro-benzene had been 
formed, and this had washed the benzene out of the 
coal gas. This led to experiments on coal gas with 
other solvents, and it w as soon pro\ ed that the coal 
gas, as deli\ered in those days, contained a quantity 
of benzene that had not been suspected at all, and 
that this could readily he extracted from the gas. 
The dye factories got into touch with the gas manu- 
facturers behind the hacks of the tar distillers, and 
with the aid of 111 is process obtained from the gas 
factories a supply of benzene at tin* crucial moment, 
which forced the* members of t he ling to come to 
terms. 

.1 M KIOTHD P\NS 

Before concluding. 1 would like to register one claim 
that Dr. Coro made which I have never heard dis- 
cussed or seen published in any wav. He claimed 
to have introduced into the chemical industry the 
use of jacketted pans ; these are nowadays so much 
a matter of course' that it is difficult to realise that 
someone had at some time invented and introduced 
them. Dr. Caro told me that it came about in this 
way. In his early laboratory work lie used an 
ordinary English glue pot as a convenient water bath 
for making small experiments, and found glue pots 
so useful for this purpose that he took some to 


Germany when lie went over there and used them 
there for laboratory work. When larger scale plant 
was required, larger glue pots were made, and in 
this way the jacketted pan as we know it to-day 
arose. 

Now the rest of the aids of Dr. Caro and the 
inventions he made, and the honours and decorations 
that were bestowed upon him by Princes and by 
Universities and by Scientific Societies, are they not 
written in the official biography of Dr. Caro by 
Prof. Bernthsen in the Bcrichtc of the Berlin Chemical 
Society, Vol. 45 ? 

* * * 

In the subsequent discussion Prof. Green said 
lie did not know whether the story was apocryphal, 
but he remembered being told 'about the w r ay in 
which it was sought to convince the judge in the 
Fast Red case that the method of sulphonating 
a-naphthylamiues, as described in the patent, was 
not practicable. The judge was invited into a small 
back room, and a pound of a-naphthylamine was 
placed in a big pot and 4 or 5 lbs. of SO per cent, 
fuming sulphuric acid was poured on to it. There 
was a frightful com mot ion at once. In one moment, 
the room was full of S() a fumes, and the Judge and 
everybody else got away as quick as they could. 
The Judge declined to see any more experiments. 
Dr. Caro was certainly one of the greatest men the 
dyestuff industry produced. He had a wonderful 
genius for discovery, and a marvellous enthusiasm 
for chemistry which was a science he loved from the 
bottom of liis heart. In many respects, lie was a 
poet. He did not necessarily write in verses, but 
anyone who had read the Lecture delivered before 
the Berlin Chemical Society oil the Development 
of the Dyestuff Industry would realise that it was 
an absolute epic and one of the most beautiful 
pieces of writing imaginable. He could not say 
that he had the pleasure of knowing Dr. (Wo well. 
But he did call upon him occasionally at his flat in 
Mannheim. One of the reasons Dr. Caro left Man- 
chester was ill health. He went straight to Heidel- 
berg, and lived there for two or three years, practising 
as a general consultant. Very soon ail bis time was 
given up to the Badisehe Co., and eventually he 
joined their undertaking. After leaving the Badisehe 
Co., he still resided in Mannheim. Dr. Caro’s 
daughter was very intimate with his (the speaker’s) 
w ife and they occasionally corresponded. In fact, 
his wife received a letter from Miss Caro only a few 
weeks ago in which was enclosed an interesting hit 
of correspondence which was not entirely without 
some reference to the present conditions in the 
dyestuJT industry. It was a curious thing how hist or.v 
had repeated itself o\er and over again. In I DOT, 
just after Dr. Caro’s jubilee, Prof. Meldola wrote 
on February 17: “My Dear Caro, . . . I write 
now' to offer you my sincere congratulations, and to 
express the hope you may be spared for many long 
years yet to enjoy your well-earned period of leisure 
and to pursue your scientific work. The irorst 
thing that ever happened to the coal-tar colour in- 
dustry of this country uus the loss of Heinrich Caro ! 
Now we have nearly lost the industry altogether, 
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and serve ns right ! — Yours very sincerely, R. 
Meldola.” Caro replied to this letter on March 2, 
1904:— 

“ My Dear Professor Meldola, 

Allow' me heartily and sincerely to thank you 
for your very kind congratulations on the past 
jubilee of my 70th birthday. Your good wishes 
have not come too late. The bright sunlight of 
friendship and fellow feeling which threw its radiant 
beams upon that wonderful and never-to-be-forgotten 
day, lias not yet passed away, and as long as it lasts 
the days may roll on in their ordinary course, but 
the 13th of February will still remain in existence. 
L feel very happy that my dear old friend and col- 
league, Professor Meldola, has on that memorable 
day shaken hands with me wishing me good luck 
on my onward way. 

In your kindly worded letter I have noted an 
expression, which, coming from an authority like 
yours, has assumed the character of a verdict. You 
are alluding to my former participation in the rise 
of the English coal-tar industry, and then you go 
on to say its truly deplorable decline may be partly 
traced back to my leaving your country in I860. 
Now, my dear Professor, with all due respect 1 beg 
to be allowed to differ from you in my view's on that 
question. I think that many fatal oircu instances 
luid been working together to shift the leadership 
m the development of the Colour Industry from 
England into Germany. At about the same time*, 
the great and successful manufacturers, Perkin and 
Nicholson retired from business; Hofmann, then 
the real head of the scientific “ General Staff,” left 
his glorious laboratory in the Royal Institution 
and recreated a new era of scientific progress in 
Germany; his English school was scattered, to the 
v mds ; Adolf Bacyer commenced his splendid carver 
in Berlin ; Kckule's benzol theory remained, com- 
paratively speaking, disregarded and fruitless in 
luiidand whilst in Germany the laboratories became 
too narrow (ke., too small for the students)-- 
The w orst thing was that the English manufacturing 
chemist, in consequence of his innate self-reliance, 
trusted rather to his own energy and practical 
( \pcrionre than to the skill and knowledge of scien- 
tifically thoroughly trained assistants: Wishing to 
sa\c wages he himself spoiled his own trade* and 
when he bethought himself of his folly, the reins had 
ahc.ufy slipped from his hands. If I had remained 
in England 1 could not have stopped the fatal change. 

I m'o now no reason why the lessons of the past 
should nut he rendered fruitful by the present 
generation of English chemists, who, as your own 
tiehle example shows, are in respect of the high 
qualities of heart and mind certainly not inferior to 
tin ir German colleagues. —Ever yours, IT. Caro.” 

Ylthough Dr. Caro w as an intense patriot, and had 
•in intense belief in the great potentialities of Gorman 
^ 'nice, enterprise, and industry, he yet had a very 
funder spot in his heart for England. It would 
litu- been a terrible thing for him if he had lived 
f“ we the war, but fortunately he did not. lie 
abv.iys used to speak with the greatest pleasure 
the period of his life that he lived in Man- 


chester. He always seemed to look back upon it 
as one of the happiest parts of his life. 

Prof. Knock t said he knew J)i Caro in 1883. At 
that time ho, the speaker, was making the homologue 
of resorcin, and from it a fluorosciii, and from that 
an cosin. Victor Meyer, whom lie was assisting 
at the time, strongly urged him to set* Caro, and an 
interview w as arranged shortly afterwards in Switzer- 
land. He showed I)r. Caro some fluorosciii and 
eosin dyed on silk. Dr. Caro took a considerable 
interest in the method and said he would try it in 
the works. There was considerable difficulty in 
making the homologues, and the experiment proved 
a failure. Subsequently, he met Dr. Caro frequently 
in this country, and could hear out Dr. Eh rh unit's 
statement that if he took a fancy to anyone he 
invariably gave them rather long lectures. Per- 
sonally, he remembered being ai Dr. Caro’s house 
ill Mannheim on a Sunday, and be gave him the 
lecture he had delivered to the Berlin ( 'hemical 
Society in great detail. It took six hours to do it. 
It was very interesting, but he was very tired w hen 
it w'as finished. Dr. Caro gave as one of the reasons 
why he was so successful that whenever he made a 
discovery he went on with it until lie had got some- 
thing out of it of a definite character, and then only 
did he look in the literature to see if anybody else 
had done anything of the same kind. He also 
attributed much of his success to his early training 
in calico printing, which always stood him in good 
stead in the works; and what Caro said in this 
respect was borne out also by Bolin's experience 
and the experience of various other technologists. 


THE ALCOHOL INDUSTRY IN CANADA 

The alcohol industry has been revivified, but 
whether this be due to the repeal of prohibitory 
legislation in the provinces of Alberta and Manitoba, 
and the possibilities of a similar result of a referendum 
in Saskatchewan and Ontario, it is diilicult to say. 
The Canadian Industrial Alcohol Co., of Montreal, 
has been improving its various plants and bringing 
them up to a higher degree of efficiency. At its 
Corbyville, Out., distillery, among the improvements 
have been the installation of a plant for the recovery 
of the carbon dioxide* from the fermentation tuns 
and production of compressed gas, and a new' method 
for the manufacture of high grade ethyl acetate 
and several other ethyl and amyl compounds. A 
subsidiary known as the Canadian Industrial Alcohol, 
of Manitoba, has been incorporated with a capital 
of $2,000,000. The distillery is now being erected 
at St. Boniface, Man., and the company is also con- 
sidering the erection of a plant in British Columbia. 

The Commercial Alcohols, Ltd., [Montreal, has 
been incorporated and is proceeding with the erection 
of a distillery to have a daily production of 1500 
gals, alcohol. The raw material will be Cuban 
molasses which will be transported by tank steamers. 
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THE OUTLOOK IN CHEMISTRY* 

By PROF. SIR WM. J. POPE, K.B.E., F.R.S., D.Sc., LL.D. 

One of the many useful functions of an ancient. 
Society such as this is undouhtedlv that of taking 
stock, from time to times of the actual position 
which has been so laboriously achieved in one or 
other of the large divisions of pure or applied 
science. 'Phis, 1 feel sure, js a function which 
would appeal particularly to the gentleman whose 
services to science are to be perpetually recalled to 
fresh generations of students of science by the 
Trueman Wood lectures And so, when the Council 
of the 1 loyal Society of Arts did me the honour of 
adding my name to the distinguished list of Trueman 
Wood lecturers, the opportunity seemed appropriate 
for directing attention more partieulai ly to one 
speeilie branch of science in which developments of 
fundamental importance have quite recently taken 
place. 

L believe, and T think mv belief is well founded, 
that the historian of the future will mark the last 
twenty-five years as one of the really' memorable 
stages in seientilie progress. This brief period has 
witnessed such a broadening in the seientilie outlook 
on the physical sciences as was never contemplated 
towards the end of last century: a broadening of 
the seientilie horizon which has forced previously 
dissonant, sections of the seientilie community to 
regard their individual subjects and their main 
objectives of research from precisely the same stand- 
point of knowledge and of purpose*. 

Some obscurity’ may attach to this problem and a 
little (explanation is desirable. During the nine- 
teenth century the physicist was largely concerned 
with the determination of essential physical con- 
stants and the establishment of the primary 
relationship between the various forms in which 
energy manifests itself . it would be difficult to 
overestimate or overstate tin* intellectual beauty of 
the work of Thomas Young on the undulatory 
theory of light, of ('link Maxwell on the properties 
of gases, or of Kelvin on thermodynamics and the 
theory of electricity. During roughly the. same 
period 1 he chemist dealt in the main w it h tin* material 
change's brought about, in ponderable matter by 
chemical reaction ; Lavoisier's recognition of the 
elements and his law of the eoiLserv.it ion of mass, 
Dalton s establishment, of tin* atomic theory , 
Frank land's doctrine of valency’ and his work on 
organic synthesis, and the development of organic, 
synthesis |>y IVrkin, Baeyer and kind Fischer, are 
among the many’ expressions of genius directed 
towards purely’ chemical ends in ibis partieulai* 
epoch. Rut whilst both Physics and Chemistry 
developed rapidly during the nineteenth century, 
they developed on xvhat appeared to be quite 
divergent lines ; they had but little community ot 
method, of purpose or of outlook, and the chemist 
was fairly sharply' distinguished from the physicist 
in his mode of attacking a problem and Ids con- 

* The Trueman Wood Loot lire, delivered before 1 he So. iety 
of Arts, on May 21, 11)21. 


e.eption of the meaning of natural phenomena. 
To the chemist, and especially the organic chemist, 
the internal constitution of the molecule was the 
main object of enquiry, whilst the physicist, in 
his diallings with matter and energy, concerned 
himself chiefly with extra-molecular happenings ; 
this statement is, of course, not entirely true, and it 
became Jess true as time passed on, but it is sufficiently 
accurate as indicative of the diversity of outlook. 

During the last twenty-five years this state of 
affairs has entirely changed ; the physicist has 
developed methods for penetrating into the atoms 
of which molecules are made up and of elucidating 
the manner in which the primitive atoms themselves 
are built up ; he has provided simple explanations 
of many remarkable chapters in chemistry which 
had been worked out in an almost entirely empirical 
manner with but little theoretical basis. To-day, 
Physics and Uhemistry are but arbitrary sub- 
divisions of the great, subject of Natural Philosophy ; 
each of their students is a specialist cultivating 
some minute held of the whole domain, but all 
have the same fundamental conception of the nature 
of the non-living part of our universe. 

It is very interesting to attempt a comparison of 
the outlook of the chemist of thirty years ago with 
that of to-day ; to make such a. comparison involves 
a brief review of tin* appearance of the chemical 
universe then and now, indicating the milestones in 
the path of progress, and remarking on their 
significance. 

Undoubtedly the atomic theory enunciated by 
Dalton in 1803 remained for a century the corner 
stone of the chemical edifice ; in essence, the atomic 
theory postulate's that, any chemical clement is 
composed of inconceivably minute and similar 
particles called atoms and that the atom of different 
elements combine in simple numcrh al proportions 
to form the ultimate characteristic, units, the, 
molecules, of chemically compound substance's. It 
has always seemed to me that Dalton’s atomic 
theory had, at the' date of its enunciation, no sure 
foundation as a logical interpretation of observed 
facts, though it is naturally impossible to recover 
precisely the outlook of the chemist of a, century 
ago ; but whether the atomic, theory represented 
a logical interpretat ion of experimental observations, 
or whether it. expiessed an inspiration of a great 
generalising intellect, it. is clear that until a few 
years ago the atomic theory remained a theory 
and nothing more. Ostvvuld, indeed, made, an 
earnest attempt to presen I modern chemistry without, 
the aid of the atomic theory and, notwithstanding tin* 
recognised utility of the theory as a piece of chemical 
scaffolding, few held the opinion until quite recently 
that the atomic theory depicted an actual state ol 
affairs or supposed it proved that atoms and molecules 
actually exist. After Dalton came Avogadro, who 
in ISU stated the hypothesis that under similar 
conditions of temperature and pressure equal volumes 
of different gases contain the same number ot 
molecules : again, no complete logical proof could 
be given that what was often erroneously described 
as Avogadro's Law represented an actual state ot 
affairs ; nevertheless, Avogadro’s hypothesis slid 
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stands as the mechanism for rendering intelligible 
our methods for determining molecular weights. 

Other great chemical monuments were raised from 
time to time: Proufc’s hypothesis stated in 181b 
that the atomic weights arc integral multiples of 
that of hydrogen and become whole numbers if 
the atomic weight of hydrogen is taken as unity, 
and Mendeleef’s periodic n. htkmship between the 
atomic weights am] physical and chemical properties 
of the elements, dating from 18(19, had a profound 
influence on chemical thought. Prout's Law was 
temporarily discarded, to be resuscitated a. century 
later in a slightly modified form as perhaps the 
most striking exemplification of the truth of modem 
views of the nature of matter and energy ; Men- 
i Licet” s periodic classi fiention of the element s remained 
lor half a century as a purely empirical justification 
of a- rapidly increasing belief that the elementary 
.bums arc complex structures and that all have a 
common origin. 

With the rapid development of organic chemistry 
came the enunciation by Frankland of the doctrine 
of valency, with its immediate clarification of our 
knowledge of the molecular constitution of organic 
compounds ; the introduction of constitutional 
formula* by Kekulc gave a directional lead to the 
voik of tin* organic chemist, and tins modi* of 
expressing tin* position relationships between the 
atoms composing a molecule, based upon the doctrine 
of valency, has furnished the theoretical network 
upon w'hieh the whole of the \ast expansion of 
organic chemistry has been spread. Again, however, 
tlic doctrine of valency represented an empirical 
conception in the sense that it seemed impossible 
to give it any theoretical interpretation ; at the 
same time, constitutional formula*, although con- 
tinually acquiring a more concrete* character from 
stereochemical work based upon Vant Hoff ami 
Li Lei's conception of the asymmetric carbon atom, 
\uie commonly regarded as not necessarily of 
in eater significance than expressing a geometrical 
u*lat iimsbip which was to some extent parallel with 
flu' actual state of a.fian- Possibly, however, it is 
not sufficiently grasped by chemists that the intro- 
< 1 1 1 1 ■ t ion of constitutional fornlufie, with all their 
modi in consequences such as the recognition of the 
exisfrnee of definite groups or radicles as com- 
pound parts of the molecule, constituted an entire 
revolution in chemical thought. 1 lia\e myself 
diMiwscd modern organic chemistry with xctrruns 
of LHore Prank land's day and have been struck by 
tlieii distrust of the idea that individual atoms of 
Lie i omponent elements and specific groupings of 
Pan' atoms exist as such in the complex molecule ; 
Ike early conception seems clearly to have been 
Li.it whi'n two dissimilar atoms enter into com- 
bination each loses its identity and becomes, as it 
U(, ie, fused into the. other. To our predecessors with 
N,,|, fi an understanding of chemical combination, 
Lie attribution of concrete signification to con- 
stitutional formula' must have been peculiarly 
dilti< ult . 

Li multitude of other steps in the development of 
Lie chemist's conception of his universe, many of 
L'eiu of importance, might be noted, but all are of 


the same category as the foregoing. The gradually 
extending chemical outlook of the last century 
resulted from the exercise of great experimental 
skill in Ihe collection of observational facts and in 
the. logical generalisation from those facts which 
yielded the theoretical groundwork of modern 
chemistry ; a wonderfully supple theoretical network 
was thus built up but it was a network which, in 
the end, was regarded merely as theory and not as 
necessarily’ presenting any real picture of what really 
exists as causative of the experiment al results. 
This mode of conception has become obsolete during 
the present century ; the atom and tin* molecule are 
now known to be realities and much lias indeed 
been disclosed concerning the wav in which the 
elementary atoms themselves are built up. It is 
interesting to review the manner in which the new 
outlook has been gained before considering bow it 
affects modern chemistry. 

The first step towards a proof of the existence of 
Daltonian atoms and molecules as concrete entities 
obviously consists in devising methods for deter- 
mining some constant refilling to their absolute 
sizes, to the number present in a definite weight of 
a material or to the mass of an individual atom or 
molecule ; such quantities as these are intimately 
related and it is convenient, in tracing the develop- 
ment of the subject, to coniine attention to but one 
of them. We may choose for this purpose the 
Avogadro constant, N, which represents the number 
of molecules contained in the molecular weight in 
grams of any species of matter. The mathematical 
development of the kinetic theory of gases by Clerk 
.Maxwell, Clausius and van dor Waals led to a 
method, based in part on measurements of the 
viscosity coefficients of gases, by which the Avogadro 
constant could be calculated ; from measurements 
made on argon, the value N (>-2 l0- :{ was deduct'd. 
Naturally the calculation of this quantity provides 
no proof ot the existence of atoms or molecules 
because it is based upon the assumption that they 
do exist ; the point which is of importance, however, 
is that many quite dissimilar methods for arriving 
at a value for the Avogadro constant are now' avail- 
able and that all lead to values which are identical 
within the limits of experimental error 

Thus, the botanist Robert Brown noted in 1827 
that very finely’ divided paiticles suspended in a 
liquid appear on microscopic examination to be in a 
state ot perpetual agitation, and some sixty years 
later it became admitted that Ibis incessant move- 
ment is due to tlu; bombardment of the tiny solid 
particles by the swiftly’ moving molecules of the 
liquid medium itself, if this is the ease, the solid 
particles suspended in a liquid should distribute 
themselves vertically' according to the same law as 
governs the pressure of the atmosphere at. various 
altitudes ; very careful series of observations were 
made by Perrin of the concentration of uniform par- 
ticles of gamboge at different altitudes in a thin 
layer of liquid and it was shown that, interpreting 
these data as representing an equilibrium condition 
between the dispersive tendency of the bombard- 
ment and the sedimenting effect of gravity upon 
the particles, a method for calculating the Avogadro 
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constant was obtained. Perrin thus calculated the 
value X fiSIly 10 2:| , which, considering the diffi- 
culties of the experimental work, may he regarded 
as identical with the value calculated from the 
viscosity of argon The remarkable nature of this 
correspondence will he realised when it is noted 
that a parallel is being drawn between the weight of 
a gram-molecule of such a gas as hydrogen, namely, 
two grams, and that of the gram -molecule equivalent 
of the relatively enormous gamboge; particles, which 
is of the order of 100,000 tons ; also that an 

atmosphere of hydrogen round the earth would 
have its density diminished to one-half by the 

action of gravity at an altitude of about S(i kilo- 
metres, whilst a similar diminution to one-half 
density occurs at a height of 0-02 to 0 02 mm. in the 
suspension of gamboge. 

Again, the late Lord Rayleigh pointful out that 
1 ho diffusion of light by a gas is due to the gaseous 
molecules acting as diffracting particles; by an 

argument which need not now be discussed he 

traced the blue colour of the sky to this cfTect and 
gave a method for calculating the Avogadm constant. 
This method, applied with modern refinements, has 
yielded the value X 6-51 x 10 a:i , again sensibly 
identical with those furnished by the previously 
entirely distinct methods. 

Hy far the widest expansion in modern knowledge 
ol the const it ut ion of matter, and indeed also of 
energy, is that which has resulted from the study 
ot radioactivity Apart from the pioneer work on 
radiant matter by ('mokes, the discovery of radio- 
activity in 1X1)6 by Reequerel and its ass « nation 
shortly afterwards with radium by Madame Curie 
mark the opening of a fresh chapter in the develop- 
ment of science ; so striking has been the broadening 
of the chemical outlook under the/jnllucnco of the, 
rapid advance m the study of radioactivity that it 
may he usctul to note a lew points of special import- 
ance. The most fundamental of these is perhaps the 
identification by Sir .1 J. Thomson of the ^-particle 
as the particle or unit of negative electricity and 
thi' demonstration that the a- particle, thrown out 
during the first, stage ot the atomic degradation of 
the radium atom, is the atom of helium carrying 
one unit charge of positho electricity. Following 
this as clearing up our ideas on fundamental chemical 
theory is possibly Rutherford's conception of the 
struct me ot the chemical atom ; in this it is con- 
ceived that the atom consists of a nucleus, minute 
in comparison with the total volume occupied by 
the atom, which contains all the pai tieles of positive, 
electricity and, in the ease of all the dements hut 
hydrogen, a delinite number of particles of negative 
electricity ; the nucleus carries a positive chaigc 
equal to the difierenco between tin; number of 
positive particles and the smaller number of negative 
electrons composing the nucleus. The positivclv 
charged nucleus is in electrical equilibrium with the 
much larger external atomic domain l»y reason of 
the presence in the latter of negative particles or 
electrons equal in number to the nuclear charge. 
Since the property of mass is chief! v associated with 
the positive particle of electricity, the electron 
having a mass only about 1 /1800 as great, the 


atomic weight of an element becomes very nearly 
the number of positive particles contained in the 
nucleus ; the atomic weights should thus be prac- 
tically whole numbers, multiples of the unit atomic 
weight of the lightest dement, hydrogen, in accord- 
ance with Trout s hypothesis of 1816. Further, 
one of the most important characteristics of an 
element should be the positive charge on the atomic 
nucleus, or the number of electrons in the external 
atomic domain ; this is the atomic number which 
was first defined by Moseley, who showed the simple 
relation which exists between this constant and the 
spectrum of the light evolved by an element when 
bombarded by pa rt ides. As connecting this strange 
new development of science with earlier knowledge 
it may be noted that the most accurate method for 
determining the Avogadro constant depends upon 
the measurement of the charge carried by the 
electron or /F par tide ; Millikan thus determined the 
value for X as -0-062 X 10 22 , a number approxi- 
mately identical with those previously' quoted. 

it would be impossible in the limited time now- 
available to submit any adequate picture of the 
far-reaching deductions from recent work on radio- 
activity ; one or two points may, however, be 
emphasised. The Moseley atomic dumber shpws 
ihat 1)2 elements should exist and 87 of these are. 
now known, five being left to lie discovered ; it 
indicates lliat the atomic weights of all the elements 
should be whole numbers. Rutherford showed 
that- the atomic nucleus, which gives the atomic 
weight as the number of units of positive elect licit v 
included within it, is composed of ponderable posit iw 
particles and practically non-ponderable negative 
particles of electricity/ the difference being the 
atomic number of Moseley ; it appears, however, 
that the atomic nucleus of any particular clement 
can preserve its identity, from* the purely chemical 
point of view, if containing one or more positive and 
the same number of negative units of electricity less 
The positive charge, the Moseley atomic numhci, 
would be thus left unaltered and consequently the 
identity of the clement for purposes of chemical 
change should remain unchanged. Tn accordance 
with this Aston ha« proved in a large number ol 
eases that the chemical elements arc mixtures of 
atoms of difierent nuclear composition, although 
identical as regards the number of negative elect mm 
which compose the outer or chemically active atomic { 
domain. Elements which differ to the extent just 
indicated in nuclear composition, but which me 
identical in the number of electrons present m 
the external domain, have been termed isotopes ; 
it is now known that the atomic weights of each 
variety of any element appear as whole inimbcis 
when referred to a particular unit. For a reason 
which is not yet elucidated, but which is certainly 
of significance in connexion with our knowdedge of 
the relation between matter and energy, the unit 
value for the atomic weight of hydrogen has to he 
selected as I -008 ; this unit chosen, the atomic 
weights of the isotopes of all the elements appear 
as whole numbers. The empiiical deduction <»1 
Flout of a century earlier has thus been completely 
justified. Again, the purely empirical deduction hy 
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Mendeleef of the so-called periodic classification of 
he elements, which has exercised enormous influence 
u the development of inorganic chemistry, lias 
Nmnd complete theoretical justification in the 
irrangcment of the elements in sets of eight in 
K’cordance with the system of atomic numbers 
,i it reduced by Moseley. The deductions drawn by 
Lavoisier about 1775 which indicated the existence 
if chemical elements and stated the law of con- 
,-rvation of matter both find theoretical justification 
hi modern conclusions ; each chemical element is 
< liaracterised by the Moseley atomic number and the 
iiw of conservation of matter stands subject to 
fV slight adjustment involved in the attribution of 
hi atomic weight of 1-008 to hydrogen. Lastly, the 
Momic theory of Dalton has passed, from the stage 
ui being merely a useful hypothesis to that of stating 
.m actual condition of affairs ; it is safe to assert 
ili.it never again in the history of science will the 
i \ ist (-nee of atoms <>£ the elements be seriously 
* lullenged. 

So far we are on undebat able ground, but much 
nmic still disputed territory is in sight which will 
undoubtedly be secured in the very near future. The 
ii.ii ure of chemical combination has been long in 
di'jiute : the Frankland doctrine of valency has 
! '< * n very fertile as leading to a classification of 
isjHs of reaction and to a very perfect system of 
r/i.dc \ mg the composition and constitution of chemical 
nimpminds. It seems likely that the Rutherford 
« oiircption of atomic structure, interpreted quan- 
1 1 1 . 1 1 1 \ cly by Bohr and his co-workers, and adapted 
in i licmiral mechanisms by men of the Langmuir 
.md Millikan school, will ultimately pro\ idc a satia- 
te buy solution of many of the baffling problems 
i m a presented by the (Question of atomic valency. 

\ rt another remarkable chapter has been recent l\ 
u|n ned in connexion w it J l the confirmation by con- 
Nn.porary physicists of the singular accuracy of the 
in Miner in which chemists long before had interpreted 
tin observed facts relating to molecular constitution, 
i't o * iklaiid s doctrine \alency enabled Ivckule 
( il mill 1858 to develop tbr theory of Ibe molecular 
((institution of chemical compounds, and later 
m nei.it ions of chemists have brought to a great 
-bile of perfection the methods for ascertaining the 
ai.imw-r in which the component atoms of an organic 
mole ale arc joined together. The precision of the 
^nlimtic methods of organic chemistry and the 
Muting facts of stereochemistry marie it certain that 
the called structural formula* run closely parallel 
1,1 i In- actual arrangement of atoms in the chemical 
uioli rule ; at the name time, no independent or 
moic direct confirmation of the substantial correct - 
llft ' of constitutional formula* was until quite 
« nl l\ forthcoming. 

II"' purely geometrical investigations of Bravais, 

1 xf c in 1* ■< | and completed by Sohncke, Sohonllics and 
l».n Li have long since shown that all properties 
« i \ -tals are consonant with the supposition that 
structures consist of a regular repetition in 
))"(■ n f the molecular units, uiul consequently also 
M the atoms which compose the molecule; any 
! Mrl "' l *Iur plane section of a crystal is thus to bo 
M -"<led as having a definite reticulated pattern 


formed by the geometrically regular repetition of 
component atoms in the plane. It has also been 
long known that light is diffracted in accordance 
with well-understood laws from gratings ruled with 
a large number, say 100, WO to the inch, of fine lines. 
The reticulated pattern of a crystal surface is, of 
course, far more minute than corresponds to the 
dimensions just stated and X-rays art- of wave- 
lengths of the order of 1/10,000 of those of visible 
light. It thus occurred to Lauc in It)] 2 that X-ra\s 
should he diffracted from a reticulated crystal surface 
in the same way that visible light is diffracted by 
a grating ; ho showed this to be the case and shortly 
afterwards Bragg founded upon this observation a 
method for determining the atomic spacings in a 
crystal by observation ol the manner in which X-rays 
are diffracted from the crystal. Debye and Schorrer 
showed a little later that massive crystals are 
unnecessary for the application of the Bragg method, 
but that finely powdered crystalline material can 
also be used, and, in fact, the study of X-rav 
diffraction froru particles of colloidal gold in aqueous 
suspension has proved that the colloidal particles 
of this element are crystalline. 

'Fhe Bragg method has been jnteiishcly applied 
during the last few years and lias demonstrated that 
the constitutional formulas deduced in an entirely 
different fashion by the chemist, arc substantially 
correct representations of tin- actual manner in 
which the atoms are arranged in the chemical 
molecule. 

This necessarily very abbreviated summary of tin- 
most important directions of recent progress in 
physics in so far as they influence chemistry will 
suffice to prove a qude simple thesis. Whilst the 
chemist at the end of last century had laid certain 
theoretical foundations to his science, more par- 
ticularly those* connected with the atomic theory, 
the doctrine of valency, the Mendeleef classification 
of the elements, and the vast network of organic 
chemistry which culminates in the determination 
of molecular constitution, all these aehkw einents 
remained as theories or even in part as mere 
hypotheses until the sudden development of physics 
during the last twenty years or so transformed them 
into actual statements of fact. The history of 
science has never before had to record so dramatic 
and far-reaching a broadening of the horizon as that 
which has so recently unified chemistry and physics. 

Tt is doubtful whether the importance of the 
unifying process which has been carried out so 
rapidly has been sufficiently realised by the majority 
of those interested in physico-chemical science, and 
attention may be directed to one aspect of the question 
which appears to he relevant. 

Whilst the present generation of students is 
acquiring an outlook very different from that 
prevalent a few decades ago, our general organisation 
of teaching methods remains unchanged. The 
student commences his training in natural philosophy 
by attending separate courses in inorganic and 
organic chemistry and in general physics, including 
heat, electricity and magnetism. But the reason 
for this early differentiation has now' entirely 
vanished, if indeed it ever really existed ; all these 

c 
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subjects have 1 li<‘ same basis, namely. the elect ronir 
constitution of matter and energy', and it would 
set* m more rational for the student ot natural 
philosophy* to commence his training by a general 
course for the purpose of elucidating the manner 
in which all these specialised sections of the one 
large subject fit into the one great scheme Students 
have frequently asked me how to reconcile the 
tenacity with which a complex: molecule of an 
organic compound retains the perfectly definite 
arrangement of its component atoms with the view 
that an atom ilsell is but a minute nucleus surrounded 
by a huge planetar\ system of particles of negative 
electricity in rapid gyration : there is indeed a 
striking contrast between the rigidity of molecular 
structure e\ meed by organic compounds and the 
apparently flimsy nature of the rotating sub-atomie 
units from which the whole wonderful edifice is 
built up Our teaching methods require con- 
siderable adjustment to make them lit the exigencies 
of the modern scientific outlook. 

Probably* T ha\e said sutlicient to make it clear 
that the outlook in chemistry is far broader than it 
was twenty -five years ago ; we understand now the 
meaning of much that had been painfully deduct'd 
by generations of careful observers of experimental 
facts. We may now proceed to enquire what we 
see in front of us as the result of the wider outlook. 

All enquiring minds in science are accustomed to 
peer into Hit' future in an attempt to discern the 
directions in which progress is possible ; hundreds 
of imaginative writers have fried to fort t oil the 
effects upon human life which will accrue from loining 
advances in science. Jn this connexion 1 desire 
to submit one ruling principle, a principle which is 
admirably exemplified by the directions of progress 
during the present century and which appears to 
be as yet but ill recognised. The principle is that 
all scientific prophecy which goes outside what will 
obviously and logically result from the normal 
and un, sensational development of the existing 
scientific position is necessarily' false. No one in 
1900 ever conceived anything so sublime and yet so 
fantastic as the achievements of the past quarter 
of a century. 

Fears are often expressed that humanity is being 
impoverished, and that posterity will be embarrassed 
by the rapidity with which our coal and petroleum 
resources are being consumed ; but it is reasonable 
to presume that long before these potential supplies 
of energy have disappeared, their applications will 
have become obsolete. Whilst every motive exists 
for employing our present sources of energy with 
tin' maximum efficiency*, wemuy* safely leave posterity 
to look after itself with the aid of the scientific 
heritage with which it will be endowed. The desire 
to leave coal ami petroleum for our successors to 
consume shows benevolence, but appears no more 
rational than the action of our ancestors in planting 
England with oaks after the Napoleonic wars, so 
that we might not lack material for the building of 
battleships. 

But whilst we cannot see far into the scientific 
future, we can safely foretell certain immediate 


consequences of the position which chemical and 
physical science has so lately' attained ; we are 
confident that the period, 1925-1950, will be as 
prolific of discoveries previously unimagined as was 
the period 1900-1924, and it is futile even to speculate 
concerning the entirely novel conceptions and dis- 
coveries which the next quarter of a century* will 
bring in natural philosophy. 

It may* be taken for granted that the Bragg 
method for determining crystal structure, which i.s 
still in its infancy and not so far capable of dealing 
directly with the lighter elements, will provide a 
means for locating accurately all the atoms present 
in any* molecular complex, either inorganic or organic. 
This must lead to a great development in our 
knowledge of chemical structure, and should enable 
the relations between chemical constitution and 
physical properties, many of which have merely 
been studied empirically up to the present, to be 
discerned and stated with precision. Thus, if may- 
be expected that the exact relation between the 
molecular configuration of an optically active 
substance, and its molecular rotatory* power will be 
ascertained. 

Our present knowledge of atomic constitution, 
with its inevitable developments and its applications 
to the elucidation of valency, and the elaboration of 
purely physical methods for determining molecular 
constitution, may be expected to throw* lignt on an 
almost infinite number of points of detail in organa 
chemistry* which are still obscure. \Y r c may expect 
to learn the cause of the great stability of the benzene 
ring, the basic principle underlying the tautomerism 
exhibited by ethyl aeetoacetate and its analogues, 
the origin of colour in the quinones, and why copper 
of atomic number 29 refuses to form organo-mefallic 
compounds whilst its followers in the series of the 
elements, namely*, zinc, gallium, germanium, arsenic 
selenium and bromine, of atomic numbers 30 to 35, 
all combine wilh methyT radicles. A quantitative 
explanation of the energy* changes which accompany 
chemical reactions is to bo anticipated. An exposure 
of the mechanism attending chemical changes in 
general and of catalytic reactions in particular should 
be forthcoming; the importance of this latter in 
connexion with the chemical operations performed 
by* living matter, as bearing upon the utilisation ot 
energy at low potentials for synthetic purposes, ejyi 
hardly* be exaggerated. 

A myriad of other obscure questions, which the 
chemist has already* carried nearly* as far as his 
classical experimental methods will permit, hat 
which are obviously open to further elucidation in 
the light of modern methods, will suggest themselves 
to the intelligent student of chemistry. A danger, 
indeed, exists that we may encroach on the domain 
of the' imaginative writer of fiction by speculating on 
the new chemistry* which is foreshadowed by Rut la 1 
ford's transmutation of the elements by the r/- part irk* 
bombardment of the atomic nuclei, and on the com- 
plications w hich w ill ensue when the several isotope 
of many of the elements are available in quantity; 
although it is often stated that the isotopic varieties 
of an element will never be isolated in such quantities 
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is are necessary for chemical work, yet it is difficult 
to believe that this state of affairs will long persist. 
It may bo taken for granted that in due course the 
isotopic chlorines of atomic weights, 35 and 37, 
>\ ill be available in quantity. 

Up to the present, I have only discussed the 
■hange in the chemical outlook which has resulted 
mm the superb achievements of modern physics, 
Milt- another and very dissimilar factor has been 
nnulfaneously operative. Although the theoretical 
>,isis of modern chemistry is of a comparatively 
imple character, the mass of exact and detailed 
, \perimental material laboriously collected and 
'trorded during the last century has made every 

< hemist a specialist ; each has ultimately been forced 
to settle down as a cultivator of one minute patch 
nt the vast chemical domain. A tendency towards 
individualism has thus been fostered. If we look 
around, however, wo see that a tendency in a contrary 
direction has become operative, namely, towards 
i nmbined action for the purpose of producing a 
definite mass effect. The coal-tar colour industry 
furnishes an illuminating example of this effect ; 
t<»r many years past a large community of most 

< onipetent chemical investigatofc has devoted its 
.utention to the exploitation of the subject of dye- 
d nil’s in conjunction with similar bodies of industrial 
■uni commercial experts. It cannot be denied that 
tins co-operative effort has produced remarkable 
limits; not only has it, in a comparatively brief 
.q>.m of years, succeeded in dominating one of the 
oldest and most conservative industries in the world, 
but it has extended its influence in many other 
diiections. The coal-tar colour industry has, in 
tad. made itself essential in the production of 
materials necessary to many other industries, such 
;e> I hose of pharmacy and photography; whilst 
■ivnuidly commercial in its aims, it lias contributed 
nun h to the purely scientific development of organic 
'•lirmistn . 

Something very similar has taken place in the 
( lc< f i nwl industries. (V ruin of the great research 
laboratories which form part of a number of elec- 
lii'.il firms have made most valuable contributions 
to the science of pure physics ; they can afford a 
li'im* expenditure of money for scientific equipment, 
•"id i'<ui attract the assistance of real leaders *in 
'■onlmipora ry science. 
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i chemistry itself the advantages of collective 
it towards the extension of industrial efficiency 
of confined to the coal-tar colour industry ; it. is 
m the gas industry and in the novel institution, 
ivd by experience gained during the war, of 
"eh establishments each devoted to the develop- 
t of some specific large branch of manufacturing 
‘dr\. Rut if chemical science is to carry its 
lospousibility in connexion with the ameliora- 
°1 the conditions of life, far more must he done 
l,ls| ire sufficient team work in developing the 
watiniLs of chemistry to human interests, 
h w examples will illustrate this. The spiro- 
of syphilis is susceptible to treatment by 
organic arsenic compounds ; knowing this, 
11 h conceived the idea of studying the thera- 


peutic action of a long series of such compounds for 
the purpose of selecting the most suitable for the 
treatment of this disease. He ultimately decided 
that one particular substance, the so called 000, was 
the most satisfactory curative agent from amongst 
the many which passed through his hands. Since 
Ehrlich s day other organic arsenic compounds have 
been introduced for the treatment of this paitieular 
disease, but all present certain disadvantages and 
possess certain limitations in efficiency. No thinking 
person can doubt that if 10,000 compounds, all 
variously toxic to the spirachaefe, had been studied, 
one immeasurably superior to all the others as a 
curative agent would have been found ; this could 
have been easily done by team work, and such a 
discovery would have repaid thousands of fold the 
original outlay on experimental work. A similar 
tale has to be told concerning sleeping sickness ; 
Bayer 205 seems to be useful, but something much 
better would certainly have resulted from the examina- 
tion of some scores of thousands of chemical sub- 
stances. No such success can be claimed in connex- 
ion with the foot-and-mouth disease, which has cost 
the country many millions of pounds during the last 
year, because team action has not been enlisted, 
and consequently absolutely nothing is available for 
the treatment of this particular malady. A pressing 
need exists in this country for an organisation with 
the duty of drawing up schemes for tin; preparation 
of long series of related compounds of possible 
therapeutic value, making the substances and sub- 
jecting them to pharmacological investigation 

Let us take another instance. The common and 
the noble metals have been for centuries the materials 
of staple industries in many parts of the world ; no 
one metal finds industrial applications in a state of 
purity, but all are used as alloys will) other metals. 
This being the ease, and since none of the alloys in 
general use approaches perfection, it would have been 
anticipated that by this time we should have been 
in possession of an elaborate scheme of experimental 
data which would provide exact information concern- 
ing the properties of every possible admixture of 
one particular mefal with one or se\eral other 
elements ; the scheme would, of course, be a very 
complicated one, but not nearly so complicated nor 
as difficult- and costly to work out as our present 
system of organic chemistry. 

Tn spite of much pioneer work by Nor by. lieycock 
and Neville and many others, no such scheme has 
been evolved ; the National Physical Laboratory is 
now just initiating an experimental investigation 
for the purpose of studying the allots of pure iron 
and chromium, and this, if successful, will he the 
first occasion oil which the systematic study of alloys 
of pure iron with another pure metal has been under- 
taken. 

Much more might be said on the need for a broader 
outlook on the applications of chemistry to other 
sciences, and to the arts, and on the necessity for the 
detailed working-out of largo and comprehensive 
plans, involving much experimental w r ork of a rather 
routine or repetitive nature, so as to provide the vast 
amount of precise data always essential to any 
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application of chemistry to technical ends. Many 
cases m which valuable results would be thus achieved 
will occur to anyone familiar with chemical science 
and acquainted with its bearings upon other branches 
oi know ledge. 


FORTHCOMING EVENTS 

June 2. Sot ikty oi- (tiir.Mic.u, Inkcstiiv, London tire- 
fh/n. Tin *ro will lx- mj meeting oi tlio Section 

uli t i 1 1 >1 d.iti* 

Juno 3. Koval Biioiour.u’iiio Society of Great Britain, 
M5, Bussell Square, W.G. 1, at 7 pm. “The 
Analysis oi Motion by Kiuematogrnphy. ” 

Juno J Empire Mining and Metallurgical Congress, 
<o(3. to bo held at the Biitish Empire Exhibition. 
A mou g otlier items, papers will be read on the 
following subjects: — Alining, Petroleum, 
Melnllurgy of Iron and Steel, as well as Non- 
Ferrous Metallurgy. 

June 1 I nstitl tic of Mf/fu.s, Annual General Meeting, 
at the Institution of Mechanical Engineers, 
Sloic\\ Gate, S.W 1, at M p.m “ Atoms and 
Im)1o|m“s,” In l)i F. \\ . Aston, E.B.S. 

June 1 British Km imre IAiiiiiitiun, Wemrley. Con- 
it-renres mi ‘ k Heredity as the Basis oi National 
and IndiK-dt ial Ellit mm v. ’’ Also Juno 11, IS, 2 o. 

duneo I he Cn i:\ilc\l Soiiety, Burlington House, 
I’k < ad dlv, t\ . 1., at 3 p.m. Oidmaiy Seientilie 
M«vtmg (l) “The Absorption Spectra of 
(\imphoi and ol Gampliorquinone, ” by T. M. 
Kouiy and H. S Ereneh. (2) “Studies in 
l)\nami< Komeiism Part. XVI Muiarota- 
hon ol Ih'iN Ilium Benzoy leamphor. Formation 
ut an Addition-compound with Chloroform. 

1 If* Optical Activity ol Beryllium,” by H 
Bu ruess and T. M. Lowry. 

Jnn»‘i>. Bui risii Kmfire Exhibition. Coiilci oiuls of 
Engineering Societies to be hold m ConiertTice 
Hall No 1 ai Wernblov, ;tl, 10 30 a m Short 
Papers on unmis Fngineeimg Subject# will bo 
usul and div ussed. Fmllier inhumation ns to 
1 u kets may lx* obtained from The Secietaiv, 
Society n< Engineei s, 17, Vietona Stieet, AVest- 
minster, S.W. 1. 

duned. Roy\l Institution of Great Britain, 21, Albe- 
marle Street, \V. 1. at 9 p.m. “ The Glow of 
Phosphorus, ” by Lord Rayleigh. 

June 11 Society of Dyers \nd Golov hosts. Annual 
to Id dinnei on .hino LI at t)io Jlotel Vieloria, 
Nortlmmlnuland Avenue, London, S. \Y I. Oon- 

I ere nee on June 1 1 and 12 at the British Empire 
Fxhihition, AVemhley; oil June 11 (3 p.m.) J R. 

I I an nav will give “An Historical Survey oi 

Dveing and Calico Print ing," and on .lime 12 
(II a. m.) Kiot. A. G. Green, F.B.S., will speak 
on “ Modern Methods ol Dyeing.’’ River out- 
mg <<n>t 1 V per person) to Windsor on 

dune J3. A ppli< ation for tickets should be 
made to I lie Society ot Dyers and Colourists, 
30, Peai 1 Assurance Buildings, Bradford. 

June 12. Chemical Soc jity. Meeting to be held in tho 
Theatie of the Ko\al Institution, 21, Albemarle 
Street, AV. 1, at 5.3 0 p.m , when tho Fain- 
day Lecture, entitled “Atomism in Modern 
Physics, ” will be delivered by Pi of. K. A. 
Millikan. 


SOCIETY OF CHEMICAL INDUSTRY 

ANNUAL GENERAL MEEtlNG, % 1924 

PATRON: H.M. THE KING 

In accordance with the provisions of by-law 68 
notice is hereby given that the Annual General 
Meeting of the Society of Chemical Industry will 
be held in the Arts Theatre, The University, "Liver- 
pool, on Wednesday, July 9, 1924, at 10.30 a.m. 

A detailed programme has been sent to every 
mornber of the Society. 

A ballot list for the election of Members of Council 
has also been despatched to each member entitled to 
J. P. Longstaff, 

General Secretary 

ANNUAL REPORTS OF THE PROGRESS OF APPLIED 
CHEMISTRY 

The eighth volume of these Reports is now ready, 
r ihc price of the book is 7s. (id. to members of the 
Society, and 12s. 6d. to non -members, post free m 
each case. 

r A Member of the Society may purchase a set of 
Vols. II to Vlll Inclusive at the reduced price of 
£2 2s. (id., and a Non-Member can procure a sol at 
the reduced price of £3 15s., post free in each case. 

DEATH 

Ikuk'N. Mm old J. (elected 1903), of liiglesidc, Heath l\nk 
A veil no, Cauhfi, Alkali In^pe- lor. On A pi ll In 
1 921 . 


MONTREAL SECTION 

The annual meeting was bold on April 11 , preceded 
by tlie usual dinner, Mr. F. W. Horner being in the 
chair. After dinner entertainment was given b\ 
“ our trio,” Messrs. Hovey, 'Poole and Grigg, followed 
by a very humorous address by Prof. LeCointe <-n 
the Radio and the “ Radio Bug.” The reports of the 
Treasurer and of the Chairmen of the various Com- 
mittees were adopted. 

Dr. Wall, of London, England, was called upon b\ 
the chairman to address the meeting. During Ins 
remarks Dr. Wall told the members of the exponent e 
of the London Section relative to attendance, and 
suggested that more frequent meetings might bring 
fuller attendance of the members ; this was the experi- 
ence of the London Section. 

As no other names were suggested for the olli.< es 
of Chairman and Secretary-treasurer, Mr. J. B IkIJ 
was declared Chairman, and Mr. C. C. McFee Sc< ir* 
tary-trea.su rcr for the year 1924-25. The following 
were elected members of the Executive CommiHic’ 
Dr. A. R. M. MacLean, Prof. P. LeCointe, and 
Messrs. J. Ji. Donald, F. Cornell, C. G. Kcrtlaml. and 
W. B. Woodland. 

Mr. W. Ii. Barnes then gave a summary ol In? 
bursary prize essay on “ The Acid Plant — Its Func- 
tion and Operation in the Sulphite Mill,” illustrating 
his remarks with a number of lantern slides and 
exhibits of sulphite liquors, and the products obtained 
by their aid. 
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OTTAWA SECTION 

A meeting was held in the University Club on 
May 8, 1924. Dr. Macintyre in the chair. The 
Secretary’s report for the 1923-24 session showed the 
■iverage attendance at the six meetings held to bo 
. 12 . Prior to three of the meetings dinner was served, 
-n average of 13 members being present. The 
>pportunity thus afforded for closer personal contact 
p pen rod to be much enjoyed by those attending, 
'he register contains the names of 18 members 
ml 28 associates being an increase of 2 members 
i \cr last year. The expenditure for the year was 
-\ 10*0C, leaving a balance on band of $102*71. 

The report was carried and the following officers 
w.-re elected for the forthcoming session : ---Chairman, 
IT A. E. Macintyre; Secretary, A. E. MaeRae ; 

< ommittee, Dr. L. E. Goodwin, P. V. Rosewarne, 
.! F Goodie, E. 0. Collier and F. A. Herman, in 
Mition to Mr. H’ambly, past chairman. 

The programme for the meeting of Canadian 
( ht mists at Kingston on May 27-29 inclusive, was 
h .cl hy the chairman who urged that as many of the 
in! hi hers as possible should be present. 

Mr G D. Mallory, of the British American Nickel 
(’■», then gave a very interesting address on “The 
Klulmlytie Rroduction of Nickel,” first outlining 
tin- various uses of nickel and describing the processes 
iNfl hy the International Nickel and the Moral 
\n-kcl Companies. He then clearly and fully 
(I- ribed the }>rocess usetl at the smelter and at the 
i tiiiKiv of the British American Nickel Co. 

\tter an interesting discussion the thanks of the 
him ting was expressed to the speaker and light 
i< Irrshments served. 


SOCIETE DE CHIMIE INDUSTRIELLE 

\i the close of the six years during which Monsieur 
l\tul Kestuer has presided over the destinies of the 
Suricte do Chimie Tndust rielle, that body has con- 
i'. mm{ upon him the title of “ President Eondateur ” 
to diow appreciation of his eminent services. The 
bureau and Council of the Socicte, however, wishing 
to niter slid more complete testimony to the first 
I’nMduut entertained Monsieur and Madame Kestner 
h> flmner at the Cercle Interallie. Professor C. 
M.ihgnou outlined the part played by President 
Keener and his influence on the amicable relations 
"itl» foreign societies, particularly the Society of 
<Vmn*al Industry. Monsieur R. Duchemin pre- 
Mhhi to Monsieur Kestner a work of art in the 
name of the Council, and in well-chosen words, 
mil lined the work he had done. In the name of the 
Xiil i.mal Federation of Chemical Societies in France 
llehal added further testimony, and insisted 
r need for the Maison de la Chimie, an idea due 
onsicur Kestner. In reply Monsieur Kestner 
dlv attributed all the merit to his collaborators, 
Imwed how much work still remained to be 
the new president of the Society de Chimie 
f rielle, Monsieur Dior, then paid a warm 
c to his predecessor. The whole evening was 
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remarkable for the spontaneity of the expressions 
of appreciation and esteem offered to Monsieur 
Kestner. 

The Organic Industries Croup met on May 13, 
to hear a description by Monsieur F. Fourneau of 
the synthesis of ‘‘ 3t)9 ” and the changes brought 
about in the therapeutic action of its derivatives 
hy chemical modi lie at inns. The speaker described 
how lie was lead by the study of “ Beyer 295 ’* to 
develop Ids “ 309 ” of which the chemotherapeutic 
index and properties were comparable with those 
of the German product. By means of a kinemato- 
graph film the synthesis of “309” was explained, 
and it was shown that by displacing certain groups 
in the molecule or replacing them by other 
groups, the therapeutic action could be greatly 
modified. 

Monsieur C. H. Cofignier discussed the thickening 
of paint, and suggested that for paint containing 
resin and lead pigments, the thickening could not 
be sufficiently explained by the formation of insoluble 
lead resi nates. He suggested that the action would 
first consist in the formation of a grain swelling 
by adsorption then resolving into finer granules, 
thus leading to further swelling and to thickening 
owing to the influence of abiotic acid, the presence 
of a small quantity of which could cause thickening. 
Completely etherilied resins did not give rise to this 
phenomena. In copal varnish mixed with zinc 
white or litharge, thickening was caused in a similar 
way by the free acids of the copals. If gum kauri 
was etherilied with glycerin a neutral resin was 
obtained which would yield a varnish free from 
thickening. The free acids were also an important 
factor. Despite adverse criticisms the speaker still 
held that the simple formation of lead rcsinate was 
insufficient to explain the thickening. 

THE DYESTUFFS INDUSTRY IN FRANCE 

This industry has continued to develop, the total 
production having risen from 7050 metric tons in 
1920 to 5869 t, in 1921, 8007 t, in 1922, and 10,000 t. 
in 1923, compared with imports of 58S8t. in 1920, 

1 148 t. in 1921, 1797 t, in 1922, and 1371 t. in 1923. 
It thus appears that imports, which represented over 
83 per cent, of the production in 1920, corresponded 
in 1923 to no more than 12 per cent, of the production. 
The Swiss factory at St. Fols produces roughly 
2500 1. annually, an amount not included in the 
statistics of production. In 1923 France actually 
imported only 9 per cent, of its effective consumption. 
On examining the production of dyestuffs it is seen 
that azo dyes represent 40 per cent, of the total 
output, with 5124 1. produced, agaihst 444 1 . im- 
ported. Indigo and its derivatives constitute 24 per 
cent , of the total, 2132 t. being produced in 1923 and 
4 t. imported, whilst sulphur dyes (10 per cent, of the 
.total) represent the production in 1923 of 2279 t., 
against an import of 68 t. Similar progress has been 
made in the alizarin, oxyquinone, indophenol, 
oxazine and thyazinc colours. Much progress, how- 
ever, remains to be made in tho commercial pro- 
duction of the vat dyes, which arc still imported 
to a large extent from abroad. 
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CORRESPONDENCE 

THE SCIENCE OF BAKING 

Sir, - I trust you will allow mo span* in your 
journal for a tow remarks anent the rot out rontribu- 
tion of the Rov IT V White The rofo rnice to one 
Captain VVimporis, formerly a hakor i n Boulogne, 
set iii(‘ wondering arid eiKpiirmg Briefly, flu* 
result of my encpiiries has been to bring t r > light one 
Wirnperis, who acknowledges to being a dauber, and 
another who is a word manipulator bv profession, 
but no one of that name, though tho Directory 
mentions several, vmII admit to having been a dough- 
thumper Seeing therefore that there was some 
doubt in the Rev. While’s inind whether the Captain's 
name //v/.s Wimpcris, I have ventured to think that I 
might be the gentleman to ■whom he wished to allude, 
in any ease, I am anxious that you should tolerate 
this incursion on y our space to enable me to congratu- 
late the Rev White on his careful and accurate 
observations ol the chemical actions involved in the 
art and science of bread-making. 1 shall be grateful 
to anyone* who can pul me into communication with 
this student, nay professor, of what he himself terms 
“ natural knowledge ” To come to the case* for the 
scientific study of the* processes of bread-making, 

1 have fretpien! ly met with t lie objection that such 
investigation would result finally in a chemical 
concoct ion that would he passed off as bread upon a 
less suspecting public than that which consumes 
chemist -controlled beer. So far as beer is couee*rne*d 
I have* little knowledge, but 1 have not level, as the 
Rev. W hite would say, that experts on be*er and milk 
invariably choose* the former beverage and do not 
seem to fear the* danger of poisoning. There is, 
however, no necessity for a chemical-laden loaf to be 
produced from sciemtifie management of the bakery, 
which is all that nce*d arise from the results of the 
invest igat ion. 

Though bread-making is one of the* mos*. ancient of 
industries, it has but very recently become one 
capable of being carried out on tin* factory scale, and 
is even now without a scientific foundation Mass 
production, especially of such an article as bread, 
demanding close* attention to temperature and 
ferment.it ion conditions and time factors as well as a 
recognised standard of public taste, necessitates 
Jirst an intimate* knowledge* of “ what happens,” and 
secondly, a sound know ledge of the a arious component 
parts, all of Avhieh in the ease e>f bread are* necessarily 
variable in composition 

Xe>r is analytical knowledge by itself sufficient for 
the manager if regular good bread of standard excel- 
lence is te> be* produced on the faefory scale. It 
Avemld appe*arthat the- physical state of the ingredients 
and doughs m each proevss of manufacture (and there 
are* many) is of far moie importance. Hence it is 
l hat a plea is here made* for a study of bread-making 
from the colloid point ol \ i<-w I have bifid to sit l>v 
and watch several ( olle-ge-s and I ne I ustria laboratories 
in tlie United States and Germany 7 making consider- 
able headway in this stuely without being able to 
interest more than half a dozen pe*rsems on the- subject 
on this side. Manchester has certainly made- a start, 


and there is one student at the Borough Polytechnic 
London, avIio is looking into the matter. And there 
as far as ] know, the study ends. The engineering 
side of a continuous and automatic plant for th< 
manufacture of bread is even more important tlmi 
the scientific study'’ of doughs, and it is interesting 
to note that America, when; such plants are common 
buys 00 per cent., if not all, of its continuous and 
automatic bread bakeries from a British engineering 
firm that has specialised in this form of machinery 
The only completely continuous and automatic bread 
bakery that 1 know in this country can he seen at 
Wembley Exhibition, whilst there must be hundreds 
ill the United States of America. 

The baking of bread is not one iota less worthy 7 of 
scientific study' than the manufacture of dyes — there 
is more in bread than meets the eye. 

With apologies for taking so much of y our valuable 
space, i remain, yours, etc., 

R. Wham per 

THE BRITISH ASSOCIATION OF CHEMISTS 

Sir,- In your issue of the 9th hist. is an account 
of a deputation from the Federal Council to the 
Board of Trade, in Avhieh Sir William Pope is reported 
as saying that “the Federal Council consisted nt 
representatives of tho Chemical Society', tho Sociotv 
of Chemical Industry, the Association of British 
Chemical Manufacturers, and all the other organisa- 
tions connected with English chemistry/’ 

My Council desires to point out that the British 
Association of Chemists, though having no part at 
present iu the Federal Council, represents an impoi- 
tant section of Ihe chemists of the country, more 
particularly technical chemists interested in the 
manufacture and use of dyestuffs, and took the 
earliest possible opportunity 7 of placing its views 
on the proposed Dyestuffs Agreement before the 
President of the Board of Track*. A report of the 
Deputation is to be found in your issue* of March 7. 
and a comparison of the two reports shows a eon 
siderable similarity between the views of the two 
deputations. — J am, Sir, etc., 

I. Boodson, 
General Secretary, British 
Association of Chemists 

Bedford House, 

108, Baker Street, W. 1 
May 20, 1924 

THE ENGLISH LANGUAGE 

Sir, — In reference to recent correspondence in 
the Journal on the above subject, Mr. T. A. Rickard, 
author of “Technical Writing,” was, to t he; best <»* 
my knowledge, born of English parents and recei\<d 
bis technical education at the Royal School of Mine< 
London, Tie has, I believe, only recently becom- 1 
an American citizen. 

1 do not wish to take up your space, but 1 thin l 
you may he glad of the information.--! am, Sir, eh , 

Hucm E. K. ITcaru 

44, London Wall. E.C. 2 
May 23, 1924 
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THE ENGLISH LANGUAGE 

Sir, — May a humble, pedantic but otherwise 
harmless, reader of ('hcmisfry and Industry otter a 
little criticism of your editorial and Mr. Allen’s 
letter l First, you would have us believe that you 
do not know whether it is difficult to write well, 
because you have never attempted it. Are we then 
rn assume that it is possible h achieve what one has 
lever attempted, or that the rapture of I forget 
.\ hat- character of Moliere's, who had written prone 
ill his life without knowing it — is still in store for 
\ on ? 

Mr. Allen is a brother and his letter warmed one's 
icart. Hut if there is any splitting of hairs to lie 
.lone, let me, too, be among the splitters. Consider 
.his quotation from his soul's outpouring: — 

“ The use of etc., although common and aece pted 
as 1 good English,' . . 

lb a purist this sentence is meaningless. What Mr. 
Mien wished us to read may have been 

" The use of * etc.,’ although common . . 
nut without the inverted commas Ids criticism lacks 
inversion. It is also inaccurate. A corrupt Latin 
.•bbreviation may be allowable in writing English, 
hut, not itself being English, cannot be accepted 
.is ’ good English." — l am. Sir, 

| here follows the customary method of concluding 
lellers to the Press, usually abbreviated in a manner 
hateful to the. Precise ] 

London, S.W. I lV.mvr 

May 2b, mi 

THE GERMAN STANDPOINT 

Sir. 'Phe various communications in Nos. lb, 17, IS 
<if your esteemed Journal winch are concerned with 
tin 1 re-establishment of pence compel me to write 
\oii once again. 

Prof. Noyes' letter forms a welcome , starting- 
point. One can recognise in it with satisfaction the* 
honest, intention to judge the matter from a non- 
party point of view, an 1 must agree that lie succeeds 
to .i certain extent. 1 cue, he has not remained 
immune from the poisonous activity of the anti- 
Herman Press, which remains silent over essential 
hats or turns them into the contrary. In this 
manner, the foundation on which lie builds (/.e., the 
<pi< >t ion of responsibility for starting the Avaiv) is 
'^lulled to a, place to which it does not belong. Prof. 
Noses is apparently of opinion that the World War 
M.irfed with the Gorman invasion of Belgium. 
Such is not the ease. The War started with the 
<h'\ ustation of East Prussia by the Russians, and the 
Human nation took to arms and anticipated its 
tern enemies only when it saw it would have to 
m. i he an effort, to stave off the fate to which it was 
‘Pained by St. Petersburg and Paris. Long before 
the murders at Serajevo Russian troops had stood 
in ( lose formation on the German frontier ; they w ere 
pn \ented only Avith difficulty from committing too 
' •‘b ;m invasion of Germany (small detachments had 
ah <u<ly committed acts of Avar as early as June*) 

< mse the army had been Avorked up to a fanatical 
h'tird of Germany by the agitation connected with 
P)' visit of the French President to Kronstadt. 


Whether Germany sided with Austria in her quarrel 
with Serbia or remained neutral Avas immaterial as 
regards the attitude of Russia and France ; the 
attack on Germany had been decided on, as shown by 
telegrams between Isuolski and Glemenceaii. and 
was going to be carried out in any ea.se. ’Phe march 
of the Germans into Belgium cannot therefore bo 
()ut on tile same basis as the Russian invasion of 
East Prussia ; the former was a necessary act of war 
an hie] i finds its justificat ion in Belgium’s taking 
part in the Eranco-Russian plot, the latter was a 
deliberate breaking of the peace for A\hieh Germany 
bad given no cause Nine-tenths of the German 
people would never have consented to war bad it 
been possible to avoid it without, sacrifice of national 
honour. This was no longer the case after Russia 
had already begun the Avar against Germany. 

Only if the chronological sequence of events, 
•which is beyond doubt, is made clear can a non- 
party judgment on the guilt of one side or the other 
be pronounced. 

Emm the above facts it. is at once evident that the 
political platform A\hich Prof. Noyes puts forward is 
not acceptable to us Germans either. In that 
platform it is mentioned bow Austria was guilty and 
liow Germany was alleged to bo guilty, but not a 
word is said about the guill of the Allies. Their 
guilt in relation to Russia anus, however, gigantic. 
Why have the Allies the right to interfere in a, quarrel 
between Austria and Serbia, and to attack Germany 
before she bad even decided Avhet her or not she would 
light on the Austrian side t 

Apart from the fact that Germany would have to 
concede a, Avrong in accepting Prof. Noyes’ platform, 
she has in addition to submit fo the decision of a 
World Gourt in the matter of the* occupation of the 
Ruhr and other German territory ! What is this 
World Gourt ( It is France for the time being, for 
she has the power to which the other countries bow. 
What sort of decision tins World Gourt would arrive 
at can be anticipated from its attitude in l T pper 
Silesia and Memel. We hate already been deceived 
twice by this World Gourt, and are again asked 
confidently to put our trust in its bands. One cannot 
expect a person avIio has been attacked, plundered 
and several times deceived to have any more faith 
in the world. 

I more than doubt whether Prof Noyes is right 
in the assumption that the French oppose the admis- 
sion of Germany to the League of Nations because 
they arc suspicious of an attack on the part of 
Germany. That would not be a sufficient reason, 
even if the idea were not so absurd as it is at the 
present time. Even the most timorous Frenchman 
cannot suppose Unit the Germans would attack the 
French at the meetings of the League ! It seems to 
me much more likely that it is their bad conscience 
which urges the French to obtain a confession of 
guilt on the part of Germany. Tt. is quite clear that 
the World War Avas the fruit of forty years’ agitation, 
kept up by the leading French politicians from the 
time of the last Era neo-German War. 

The question may be raised as to whether Germany 
Avas altogether innocent of causing the W T ar. She 
Avas not, but her guilt Avas passive, not active. The 
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German Government, since the resignation of Bis- 
march, had convinced its enemies by its vacillating 
policy that now' was the time to get even with 
Germany— the parvenu amongst European nations. 
That William 11., in spite of occasional sabre-rattling, 
never contemplated an offensive war is clear to all 
our enemies. One may think as one likes about the 
man himself, but it must be conceded, in full justice, 
that he was always ready for peace; this he has 
proved more than once and even at the price of the 
dignity of the Empire. The guilt of the German 
Government is, tin* ref ore, the guilt of a man able to 
secure his bouse against burglars but unwilling to do 
so, thereby giving malefactors their opportunity. 
Hence the German people have the right to bring 
their late rulers to account but their enemies have not. 

1 am, Sir, etc., J)R. P. Eritzsche 

Leipzig. 

-May 25, 1024 


PERSONAL AND OTHER ITEMS 

Prof. H B Dixon has been elected presiden! of the 
Manchester Literary and Philosophical Society. 

The honorary degree of LL.TJ. will be conferred 
on Prof. E. Gowland Hopkins, E.R.S., and Emeritus 
Prof. Erankland, at the Degree Congregation of the 
Uni\ersity of Birmingham, on July 5. 

The Franklin Institute of Philadelphia has 
presented, through the British Embassy in Washing- 
ton, the Franklin medal and certificate to Prof. Sir 
Ernest Rutherford, E.RK., in recognition of his 
researches in radio-activity. 

It is announced that Mr. J. B. Goleman will retire 
shortly from his post as head of the chemical depart- 
ment of the Ghelsea Polytechnic. 

Mr. J. B. Speakman, M Sc , has been appointed 
lecturer in textile chemistry in the University of 
Leeds, in place of Mr. E. A. Eisher, M A. 

Sir ('In tries Parsons has been re-elected president 
of the Institute of Physics for the forthcoming year. 

Prof. .) C. McLennan, of Toronto University, 
has been elected president of the Royal Society of 
Canada. 

Mr P>. Mead, a graduate of the Imperial College of 
Science and Technology, London, has joined the 
stall of the Research Laboratory for Applied Client 
istry in the Massachusetts Institute of Technology. 

The degree of D.Se. in chemist! y of London 
University, has been conferred on Mr S Sugden, of 
Birkbeek College 

We regret to announce the death of Sir Milton 
Sharp, chairman of the Bradford Dycrsf Association. 
Sir Milton Sharp possessed a wide knowledge of the 
dyeing industry, both in this country and abroad, 
and during the war lie rendered valuable service as a 
member of the committee on the manufacture of high 
explosives. 

The death of Mr. John Sterry in Australia marks 
the passing of a well-known photographic experi- 


menter. Mr. Sterry was the author of much work 
on the properties of the latent image', •work for which 
lie received the Progress Medal of the Royal Photo- 
graphic Society in 1 DOS. 

Chemical Workers’ Wages 

The claim of the chemical trade workers for another 
penny an hour for day workers and three -halfpence 
for shift workers, and for week-end work to be paid 
at double instead of time and a half, has been heard 
in the Industrial Court. The Chemical Trades Joint 
Industrial Council, for the w orkers, claimed that the 
present- wage was inadequate, discussed reductions 
in wages during the last two or three years, and 
suggested that the industry was financially able to 
meet the claim. Eor the employers, Mr. Lloyd 
Roberts, of Messrs. Brunner, Mond and Co., opposed 
the claim on the ground that concession of the 
claim would endanger the stability of the chemical 
industry and would react unfavourably on other 
industries, in addition, he said that foreign com- 
petition was severe, the employers were responsible 
to the shareholders and consumers as well as to the 
workpeople, and the existing rates of pay were 
reasonable. He also stated that if existing plant 
were employed to capacity 34,000 workpeople could 
be employed as against the 22,000 at present employed 
and covered by the claim. The award will * be 
announced shortly. 

Denatured Spirit 

The Commissioners of Customs and Excise base 
given notice that all mineralised spirits made on 
and after May 1 must consist of : — 00 per rent 
plain British spirits, or unsweetened foreign spirits 
or rum ; 0*5 per cent, methyl alcohol ; and 0-5 per 
cent , crude pyridine ; and must contain, in addition, 
0*375 per cent, by volume of approved mineral 
naphtha or petroleum oil, and not less than 0*025 ot 
an ounce of aniline dye (methyl violet) for each 
100 gallons of spirits. Further regulations lay down 
specifications for the crude pyridine to be used, and 
require the provision of a tank of a minimum capacity 
of 10 gallons for storing tho pyridine. In all other 
respects, the law and regulations governing tin* 
making of methylated spirits remain unchanged. 

Chemical Warfare in Russia 

According to the Times of May 22, a “ Chemical 
Defence League ” has been formed in Russia to 
organise the “ fourth fighting service,” to be known 
as the “ Dobrokhim ” (a word derived from the nann 
“ chemicn 1 volunteers).” The Soviet press states 1 hat 
the other fighting services will merely bo mediums to 
bring the “ Dobrokhim ’in touch with the enemy 

New Italian Technical Journal 

Under the title of “ ltevista Toehnica dclle fci 
mentazioni,” Prof. G. Mezzadroli, of Bologna, ha 
founded a review devoted to the scientific stink 
of the fermentation industry, including tho win 1 - 
making, distillation, beer, acetic acid, casein an 1 
cheese, retting and related industries. The yean \ 
subscription is 30 lire, and the editorial secretary n 
Dr. G. Marenduzzo, Bologna (18), Via Toscana 3<>1 
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The Kent Coalfield 

The formal initiation of the sinking of a shaft at the 
Betteshanger colliery on May 20 marked an important 
"top in the development of the Kent coalfield. Accor- 
ding to The Times , this pit is the first of a series 
projected by Messrs. S. Pearson and Dorman Long, 
Ltd., who have accpiired the mineral rights under, 
otighly, 00 of the 80 square miles in Kent, in which 
Sorings and sinkings indicate the existence of 1500 
pillion tons of coal in seams 3 to 9 ft thick at depths 
mm 400 to 1000 yards. 


REVIEWS 

oils, Pats, Waxes and Resins. By E. R. Bolton 
and R. G. Polly. With a foreword by H.R.H. 
The Prince of Wales, K.G., and General Intro- 
ductions by the Rt. Hon. Sir E. Geddes, G.C.B., 
and J. H. Bat-tv. Pp. 275. London : E. Bonn, 
Ltd., 1924. Price 21s. 

()i the twelve volumes which are to constitute the 
ll'-sourcea of the Empire series it is probable that 
n* aie will be more useful to its own particular public 
tii i n that now issued under the above title. Pew 
only of those engaged in the various industries eon- 
u i ned with the preparation, refining and utilising 
of nils have more than a vague idea of their magnitude 
in tin' aggregate', and certainly the user of the finished 
products has little knowledge of their enormous 
imparlance as items of imperial commerce. The 
milled and accessible parts of the Empire furnish 
oil -hearing seeds and prepared fats in quantities 
amounting to millions of tons, whilst the arctic 
cim !r.s are penetrated for supplies of whale and 
Mm ilar oils, and the virgin forests of our tropical 
< o]i "lies are made to yield their supplies of palm and 
m.inv other oils. It is obviously impossible for the 
authors to have compressed into the 1 space of a book 
of less than 300 pages all that is known about the 
'■•i unis oils, fats, waxes and resins, but recognising 
tin' purpose of the series they have wisely restricted 
t limn selves to a statement of the outstanding eharae- 
' ci M ics, both technical and commercial, of the 
nopm tunt. articles of commerce which can be included 
urnli i the very comprehensive title chosen for their 

4 diiinr. 

1 !»c earlier pages are taken up by a brief, but 
>“‘m oheless lucid, statement of the manufacture and 
iclmnm of the various oils and fats, their physical 
JlMf i 1 hemical characteristics being so summarised 
'Imi flu' basis of the commercial valuation of the raw' 
1)1 Imished products is readily understood. 
l , "Ui the succeeding pages, in which individual 
i uls are dealt with, much is to be learnt of their 
01 1 'n and preliminary treatment. Indications are 
-iven as to how supplies may be increased, but 
dif • are not given without a full and reasoned 
d il ment of the pitfalls that lie in the way of the 
unv 11 > . especially those who have little realisation 
die need for marketing to best advantage by- 
} )J, d ids as w'ell as prime materials. 


An important part of the volume is the summarised 
statement of the trade 1 of the Empire, which is 
remarkably comprehensive and ot the greater value 
in that mere statistics an* relieved by comments, 
c.g., on local conditions, which cannot ‘fail to be of 
value to commercial men. 

This is essentially a business man s one vclopa?dia, 
and must be of the greatest value to e\cr\<mc con- 
nected with the industries with which it deals. 

»). All\_\ 


Clouds and Smokes : The Properties of Disperse 
Systems in Gases and their Practical 
Applications. By W. E. Gibrs, D.Sc. Pp. 
xiii | 240. Loudon : J. and A. Churchill, 1924. 
Price 10s. (id. 

All chemists and technologists, and many other 
individuals, will find much of utility and interest 
in the volume on “ Clouds and Smokes ' J by Dr. Gibbs. 
The author has produced within a comparatively 
small compass a very complete treatise upon disperse 
systems in which a solid or liquid substance is dis- 
persed in gas-systems and termed by the author 
“ Aerosols.” 

The book is divided into two parts, the first of 
which is mainly theoretical, whilst the second deals 
with the various practical aspects of the subject. 
The extent of the topics dealt with by the author is 
ve.ry wide, and includes industrial treatment of 
fumes and dusty gases, dust explosions, meteoro- 
logical phenomena, the preparation of metallic 
powders, the production of metallic coatings, spray 
evaporation, and also the use of smoke in warfare. 

The utility of the book is enhanced by a very 
complete bibliography which is included at the end 
of every chapter ; in addition to this, the book is 
provided with a subject and name index. 

There are a few misprints, as, for example, on 
page J, in which the velocity of gaseous molecules 
is stated to be 10-4 cm. per second. This error is 
repeated again on page 41. On page 24 the state- 
ment is made that : “ The presence of an electrical 
charge on the surface of a liquid opposes the surface 
tension and, therefore, diminishes the vapour 
pressure to an extent that is proportional to the 
fourth power of the drop." This is a loose statement 
which should be corrected in subsequent editions. 

It is, of course, impossible for any author to be 
fully conversant with the large variety of topics 
which are dealt- with and discussed in the volume, 
and the reviewer is not in agreement with all the 
statements made in the chapter upon the use of 
smoke in warfare. The major part of this chapter 
appears to be derived from the publication by Fries 
and West on Chemical Warfare. This gives the 
American viewpoint, which was not always in accord 
with the British. For examijle, the reviewer is very 
much inclined to doubt the formation of a true smoke 
from a mixture of ehlorpierin and phosgene as stated 
on page 230. Any liquid particles produced from 
this mixture are at best present for a very short 
period only, and this mixture behaves as a toxic gas 
and not as a smoke in the commonly accepted sense 
of the term. " L. Levy 
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COMPANY NEWS 

CANADIAN CONSOLIDATED RUBBER CO., LTD. 

The financial statement of the Canadian Con- 
solidated Rubber Co., Ltd., slums that the net sales 
for tin; past year amounted to $14,500,433 as com- 
pared with $13,221,575 the previous year. Net 
income was 8000,044 as compared with $132,2(52 
in 1022 and $00. 33b in 1021. Current assets on 
December 31, 1023. totalled nearly $7,000,000. 

while current liabilities wen* slightly over $550,000 
as compared with $1,082,114 in the previous year. 
Bills payable were reduced from $450,000 to $7,000, 
while loans payable of $105,000 were entirely elimin- 
ated. After payment of prefeircd dividends the 
surplus for the year amounted to $000,044, equal to 
2‘1'Sl per cent, on the $2, *05,000 of common stock 
which is comparable with a deficit of $781,87(5 in 
1022, and a dolicit of $1,035,405 in 1021. 

ROSARIO NITRATE CO., LTD. 

The directors propose to pay a final dividend of 
b per ecu! , less tax, making 11 per eenl., less tax, 
for the year, and to carry forward t'20, 170 This 
profit, is armed at after setting aside* for depreciation 
Id 0,072 to cover the estimated value* ot raw material 
extracted from the grounds, and also for depre- 
ciation of plant and machinery. Olieina k> Rosario 
do lluara ” worked throughout the year Argen- 
tina" is being entirely reeonstnie*ted ; and kk IVn- 
tilla ” is being elisniant leal. The previous accounting 
period was for 15 months to December 31, 1022, 
when the net profit was 125,000 and the dividend 
was 10 per cent., free* of tax. 

In 1023 tin* profit was 1)51,303, and 1)28,014 was 
brought forward. 

FORTH GLASS WORKS 

An extraordinary mooting has been called to 
discuss a resolution for the voluntary vvindmg-up 
of this company, which was formed in 1020 in Glasgow 
with a capital <>f £00,000, of which £ 15,000 was 
issued in 1)1 shares. For last year the* working 
showed an adverse balance of £12.0.30 

AGUAS BLANCAS NITRATE CO., LTD. 

The* net profit, for 1023 was £21,330, to which 
is ae lde*d £27,141. making £48.471 available. It 
was decided to distribute a final dividend of 50 per 
cent., less income tax. making 75 per cent for the* 
year, ami to carry forward £8,753. The company's 
oficina »s working nearly at full capacity. 

ANGELA NITRATE CO., LTD. 

The accounts for 1023 show a net profit of £24,408 
(£1071 in 1022), and a furl her dividend of 15 per cent, 
is proposed, making a total of 25 per cent, for the 
year (against 10 pea* cent.) , £3350 is placed to 

amortisation of grounds reserve, leaning a balance 
(including £1005 brought in) of £4052 to be carried 
forward, subject to corporation tax. .Profit has been 
taken on 123,008 metric quintals (22,452 metric 
quintals in 1022). 


BRUNNER, MOND & CO., LTD. 

At the annual general meeting on May 23, Mr. 
Roseoe Brunner, who presided, first referred to the 
death of Mr. A. Travers Hawes, an old director of 
the (Vintner Kellne*r Alkali Co., who joined the hoard 
in 1010. In discussing the balance-sheet (cf. Chew, 
and Ind., May 23, p. 400), Mr. Roseoe Brunner 
said that sums advanced to subsidiary companies 
♦Synthetic Ammonia and Nitrates, Ltd., and the 
Buxton Lime. Firms, Ltd. - now appeared, not as 
debts owing, hut as investments, an item which thus 
was increased by £1,140,000 ; debts owing were 
reduced by £1,030,000, and cash at hunk was up by 
£537,000. The sum of £180,000 had been written ot] 
suspense* account, which was used to keep the plant 
up to date, and £200,000 had been added to depre- 
ciation account. Judging from all indications, the* 
outlook could be considered with confidence. The 
loss of £25,000 in the Japanese earthquake was 
suffered by the Japanese company, hut increased 
trade promised to cancel the* loss. It was not yet 
possible to say when the new Wallerscote works 
would begin to produce, but the works would Ik* 
the* “ best in t In* world.” Synthetic. Ammonia and 
Nitrates, Ltd., began to produce*, in Decern b<*r. and 
tlu* process was working so well that work was in 
hand for t'xtemding the plant, and for the* production 
of ammonia salts other than the sulphate, a salt 
which had nn*t with great favour. The* company's 
proposals for the* reconstruct ion of the* Magadi 
Soda To. were still under consideration. Taxation 
was still too heavy, and the workers were asking for 
increased wage's, ( liven relief from taxation, freedom 
from strikes, and more stiffness towards demands for 
higher wage's, there would he an improvement in 
trade* that would allow industry to pay those higher 
wage's that would increase both consumption and 
t rade. 

Sir Alfred Mond, commenting on the* mine e<i 
elividend, said the directors wore conserving out ot 
profits a large* amount so that them* great business 
might he maintained e>n sound lines. He then paid 
a high tribute te> the staff of the Synthetic Ammonia 
works for overcoming the technical el i Hie id ties of the 
process in so slant a time, an achievement which 
was also praisce] by Sir John Bruime*r 

The report and accounts were adopte'd, and t la- 
six retiring directors Sir J. Brunner, and Mcsms 
A. Colegate, H. ( llendirming, J. H. Hold, C. F. Pooh* 
and L. SeJ va\ — were* re-elected. 


PARLIAMENTARY NEWS 

HOUSE OF COMMONS 
Geological Museum 

Replying to Sir John Brunner, Mr. Trevelyan said 
that he was aware of t lie* fact that the Geological 
Museum was overcrowded. Steps were being taken 
to put the Museum into constructional and deoorativ c 
r epair, hut the Board of Education and the Commitb > 
of the Privy Council for Scientific and lndustjnl 
Research intended in due course to reconsider tin* 
Bell Committee’s Report, which proposed to home 
the Geological Museum on a site near to the collections 
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of the Natural History and Science Museums. — 

(May 15.) 

British Dyestuffs Corporation, Ltd. 

Iji a written answer to Mr. Black, Mr. Webb stated 
i hat no reparation dyestuffs had been sold to the 
British Dyestuffs Corporation for re-working or dis- 
posal, with the exception of a certain quantity of 
mdigo requisitioned under e special arrangement 
which was in operation for a short time between the 
Board of Trade, the principal consumers of indigo 
m the textile trades, and the Corporation. The 
prices charged for reparation dyestuffs were fixed 
hy the Board of Trade from time to time with the 
help of an informal committee consisting of two 
M'prcsentativcs of the Colour Users 1 Association, and 
two representatives of the British Dyestuffs Corpora- 
i ion as the Board's agents. The supplies of dyestuffs 
were requisitioned by the Board after consultation 
with representatives of the British makers and of the 
, onsumers, and had been confined, so far as prae- 
ticable, to products not competitive with British 
products. The amount paid to the British Dyestuffs 
Corporation in the year ended March 31, 1924, for 
commission and all other charges was 140,070, 
(('presenting commission on sales during the \ oar 
, [mounting to £343,000, and not on the value of 
du'stuffs received, together with certain expenses 
t hargcable to the Board of Trade.- (May 20.) 
Safeguarding of Industries Act 

Replying to Mr. I). C. Somerville, Mr. Webb said 
ih.it thi' operation of the depreciated currency pro- 
\ Molts of Bart If of the Safeguarding of Industries 
\rt was specially limit ed to three, years, and could not 
he continued after August 10 next without fresh 
legislation. The decision not to introduce such 
legislation was taken by the Government after full 
consideration of all the circumstances, and lie did not 
fe< 1 than an inquiry into the anticipated effect of the 
tessation of these provisions, on the expiry of the 
pei iod for which they were enacted, would sene any 
metal purpose. 

in answer to Mr. Kei n Mr. Alexander replied that 
lie ( ould not give details <>f an individual works, hut- 
lie was informed that the number of persons employed 
in m. iking are-lamp carbons in April of this year was 
approximately double that of April, 1921. 'The out- 
put of the factory included various types of carbons 
winch were not. covered b) the Safeguarding* of 
Industries Act. (May 20.) 

Tlu.- IK51 Exhibition (Surplus Income) 

Replying to Sir E. Hall, Mr Graham said that the 
Ri >mm issioners of tluv Exhibition of 1 No 1 possess, 
a- .i result, of judicious investment of the* original 
"Of plus funds of that exhibition, an estate now valued 
at approximately £500,000, with a net income of 
mu £20,000. This income was entirely devoted to 
s < k >larships and grants' to research students, nearly 
kill of which are allocated to research students from 
nwmeas and, to industrial bursaries. The (Ami- 
ini'- loners had no objection to their accounts for the 
>>•'!■ ending December 31, 1923, being laid before 
Buh.imcnt. with a memorandum explanatory of the 
^'toities of the Royal Gomniission past and present , 
i E would accordingly be done. — (May 20.) 


MARKET REPORT 

This Market Report is compiled from special information 
received from the Manufacturers concerned. 

Unless otherwise stated the prices quoted below cover fair 
quantities net and tuik&l at sellers' works. 

GENERAL HEAVY CHEMICALS 

Business is maintained at a satisfactory level with a fair 

export business and vory steady values. 

Acetic Acid, 40% i**ch. . . €23 10s. per ton. 

Acid Hydrochloric .. 3s. Od. — Os. per carboy d/d., ac- 
cording to purity, strength and 
locality. 

Acid Nitric 80° TV, .. £19 10s. — £27 per ton makers’ 

works according to district and 
quality. 

Acid Sulphuric . . . . Avorago National pricos f.o.r. 

makers’ works, with slight varia- 
tions up and down owing to 
local considerations: 140° TV., 
Crude Acid, 05s. per ton. 168* 
TV., Arsenical, £5 10s. per ton. 
108° Tw., Non -arsenical, £0 16s. 
par ton. 

Ammonia Alkali . . £6 15s. per ton, spot, delivery. 

Bleaching Powder . . Spot £11 d/d. ; Contract £10 d/d. 
4 ton lots. 

Bisulphite of Lime . . £7 per ton, packs ges extra. 

Borax, Commercial — 

Crystal . . . . . . £25 per ton. 

Powder . . . . £20 per ton. 

(Packed in 2-cwt. bogs, carriage 
paid any station in Great 
Britain.) 

Calcium Chloride . . £5 17s. Od. per ton d/d. 

Potash Caustic . . . . £30 — £33 per ton. 

Potass. Bichromate . . 5|d. per lh. 

Potass. Olilorate . . . . 3d. — Id. per lb. 

Salammoniao . . . . £32 per ton d/d. 

Salt Cake . . . . £3 10s. per ton d/d. 

Soda Cuustio .. £17 — £19 10s. por ton, according 

to quality. 

Soda Crystals . . . . £5 5s.- £5 10s. per ton ex railway 

depots or ports. 

Sod. Acetate 97/98% . . £24 per ton. 

Sod. Bicarlxmato . . £10 Ills, per ton carr. paid. 

Sod. Bichromate. . . . 4£d. per lb. 

Sod. Bisulphite Powder 

00/02%.. .. .. £18— £19 per ton according to 

quantity, f.o.b., 1-cwt. iron 
tlrums included. 

Sod. Chlorate . . . . 3d. per lh. 

Sod. Nitrate refd. 90% . . £13 5s. — £13 10s. per ton ex 

Liverpool. Nominal. 

Sod. Nitrite, 100% basis £27 per ton d/d. 

Sod. Sulphide (‘one GO/t»5 About £1 i 10s. per ton. d/d 

Sod. Sulphide eiyst. . . £9 per ton d/d. 

Sod. Sulphite, Pea Cryst. £15 per ton f.o.r. London, 1-cwt. 

kegs included. 

RUBBER CHEMICALS 

Antimony sulphide — 

Golden . . . . . . 5fd.— Is. 4d. por lb., according to 

quality. 

Crimson . . . . Is. 3<l. — —Is. Od. per lb., according 

to quality. 

Arsenic Sulphide, Yellow Is. lid. por lb. 

Barytes . . . , . . £3 10s. to £(> 15s. per ton, accord- 

ing to quality. 

Cadmium Sulphide . . 3s. 9d. per lb. 

Ourbon Bisulphide . . £24 — £20 per ton according to 
quantity. 

Carbon Black . . . , OJd. — 0|d. per lb. Market firmer. 

Carbon Tetrachloride . . £56 per ton, drums free. 
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Chromium Oxide, green. . Is. 30. per lb. 

f 4Jd. — G£d. per lb. Demand very 

Indiarubber Substitutes, ' brisk. Prices likely to remain 

White and Dark 1 steady owing to firmness of 

V. raposeed oils. 

Lamp Black . , . . 43a. (id. per cwt., barrels free. 

Lead Hyposulphite . . 7Jd. per lb. 

Lithopono, 30 % • ■ .. £22 1 Os. per ton. 

Mineral Rubber “ Rub 

pron ” . . . . . . £15 10s. per ton f.o.r. London. 

Sulphur .. .. .. £10 £12 por ton, uceording to 

quality. 

Sulphur Chlorido . . 3d. per lb., carboys extra. 

Thiocarbamlide . . . . 2s. 9d. per lb. 

Vormihon, pale or deep . . os. Id. per lb. Much doaror, fol- 

lowing riao in quicksilver. 

Zinc Sulphide . . . . 7£d. — Is. 8d. per lb., according to 

quality. 

WOOD DISTILLATION PRODUCTS 

Acetate of Lime — 

Brown .. .. .. £14 10s. per ton d/d. Demand 

active. 

Grey .. .. .. £19— £20 per ton. 

Liquor" . . . . . . 9d. per gall. 32® Tw. 

Charcoal . . . . . . £7 5s. — £9 por ton, according to 

grade and locality. Market 
steady. 

Iron Liquor . . . . Is. 7d. per gall. 32° Tw. 

Is. 2d. „ „ 24° Tw. 

Red Liquor . . . . 10d.- is. por gall. 14/15° Tw. 

Wood Creosote . . . . 2s. 7d. per gall. Unrefined. 

Wood Naphtha — 

Miscible .. .. 5s.— 5s. 3d. por gall. 60% O.P. 

market st iff or. 

Solvent- . . . . 5s. 0d.— -6s. per gall. 40% O.P. 

Fairly good demand Lot little 
offering. 

Wood Tar . . . . £5 per ton. 

Brown Sugar of Lead . . £49 per ton. 

TAR PRODUCTS 

Acid Carbolic — 

Crystals .. .. Old 7d. pci lb. Better inquiry 

at reduced pure. 

Crude tin's .. .. Is. 9d.- Js. lOd per gall. Market 

rather flat. 

Acid Cresylic, 97/99 . . 2s. Id. — 2s 2d. per gall. Demand 

still good. Market firm. 

Pale 95 ° ( Is. lOd.- Is. lid. per gall. Steadv 

demand. 

Dark . . . . . . Is, 8d. Is. lid. per gall. Steady 

business. 

Anthracene Paste 40% . . 4d. per unit por cwt. Nominal 
price. No business. 

Anthracene Oil — 

Strained . . . . 9^d. per gall. Very quiet. 

Unstrained . . . . 8jd.- — 9d. por gall. 

Benzole — 

Crude Go's . . . . 10^d. — Is. por gall, ex works in 

tank wagons. 

Standard Motor . . Is. 4$d.— Is. Gd. por gall, ex works 
in tank wagons. 

Puio . . . . Is. 8Jd.— Is. lOd. per gall, ex 

works in tank wagons. 

Toluole 90% Is 5]d. per gall. 

Pure .. . N lOd. 2s. per gall. 

Xylol coml. . . . . 2a. 3d. per gall. 

Pure . . . . 3s 3d. per gall. 

Creosote - - 

Cresylic 20/24% .. 9d.- 9 hi. per gull. Few inquiries. 

Middle Oil .. ^ 7£d. — 9d. per gall, according to 

Heavy .. .. > grade and di-hnct. Fair do- 

Standard Specification ) mand. 


Naphtha — • 

Crude . . 
Solvent 90/160 
Solvent 90/190 


. . 8d. — 9d. per gall. 
. . Is. 4d. — Is. fid. 

. . Is. 2d.— Is. 3d. 


Markot not 
quite so firm. 


Naphthalene Crude — 

Drained Creosote Salts £6 — £6 10s. Demand falling off. 
Whizzed or hot pressed £9 --£12 per ton More inquiry. 


Naphthalone — 

Crystals and Flaked .. £17 — £18 por ton. 

Pitch, medium soft . . 52s. Gd. — 57s. Gd. per ton. Market 
steadier. Few inquiries for 
forward delivery. Very little 
.business for prompt. 

Pyridine -90 / 1 GO .. 21s. Gd. -22s. per gall. Demand 

well maintained. 


Heavy .. 12s. — 12s. Gd. More business pass- 


ing. 


INTERMEDIATES AND DYES 

Business in dyestuffs has improved slightly during the week. 

In the following list of Intermediates delivered prices 
include packages except whore otherwise stated. 

Acetic Anhydride 95% . . Is. Gd. per lb. 

Aoid H. .. .. . . 4a. 4d. per lb. 100% basis d/d. 

Acid Naphtliionic . . 2s. 4d. per lb. 100% basis d/d. 
Acid Novi lie and Win thor 5s. 8d. per lb. 100% basis d/d. 
Acid Salicylic, tech. .. Is. 2d.— Is. 3d. per lb. Steady 

domand. 

Acid Sulphanilio .. lQd. per lb. 100% basis d/d. 

Aluminium Chlorido, au- 

hyd. . . . . . . Is. per lb. d/d. 

Aniline Oil . . . . 7|d. — 8Jd. por lb. naked at works. 

Aniline Salts . . . . 7|d. — 9d. per lb. naked at works. 

Antimony Pentachloride Is. per lb. d/d. 

Benzidine Bose . . . . 4s. Gd. per lb. 100% basis d/d. 

Benzyl Chloride 95% .. Is. 3d. per lb. 

p-Chlorphonol .. ..4s. 3d. per lb. d/d. 

p-Chloranilino .. ..3s. per lb. 100% basis. 

o-Crosol 19/31® C. . . 4$d.— 5*d. per lb. Demand 

moderate. 

m-Cresol 98/100% .. 2s. Id. — 2s. 3d. per lb. Demand 

moderate. 

p-Cresol 32/34° C. .. 2s. Id. — 2s. 3d. per lb. Demand 
modorato. 

Diohloraniline . . . . 3s. per lb. 

Dichloranilino S. Acid . . 2s. Gd. por lb. 100% basis. 

p-Dichlorbenzol .. .. £75 per ton. 

Diethylaniline .. ..5s. per lb. d/d., packagos extra, 

returnable. 

Dimethyaniline .. . . 2s. 4d per lb. d/d. Drums extra. 

Dinitrobenzeno . . . . 9d. per lb. naked at works. 

Dinitroelilorbonzol . . £84 10s. por ton d/d. 

Dinitrotoluone — 48/5Q°C. 8d. — 9d. per lb. naked at works. 

GG/G8°C. Is. 2d. por lb. naked at works. 
Diphenylamine .. .. 3s. per lb. d/d. 

Monochlorbonzol . . .. £G3 per ton. 

Naphthol . . . . Is. Id. por lb. d/d. 

a-Naphthylamino . . Is. 4£d. per lb. d/d. 

#-Naphthylamine .. 4s. per lb. d/d. 

m-Nitranilino . . . . 6s. 3d. per lb. d/d. 

p-Nitraniline .. ..2s. 4d. por lb. d/d. 

Nitrobenzene . . . . 5£d. — 5Jd. por lb. naked at works. 

o-Nitrochlorbonzol . . 2s. per lb. 100% basis d/d. 
Nitronaphthalone .. ll£d. por lb. d/d. 
p-Nitrophenol .. ..Is. 9d. per lb. 100% basis d/d. 

p-Nitro-o-amido-phenol 4s. Gd. per lb. 100% basis. 

m-Phenyleno Diamine . . 4s. 2d. per lb. d/d. 

p-Phenylene Diamine . . 10s. 4d. por lb. 100% basis d/d. 

R. Salt . . . . . . 2s. 5d. per lb. 100% basis d/d. 

Sodium Naphthio^ato .. 2s. 6d. per lb. 100% basis d/d. 
o-Toluidine . . . . 8$d. per lb. 
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p-Toluidine . . . . 3s. Od. per lb. nakod at works. 

»?»Toluylene Diamine . . 4s. 6d. per lb. d/d. 

PHARMACEUTICAL AND PHOTOGRAPHIC 
CHEMICALS 


\cid, Acetic 80% B.P. 
\« id, Acetyl Salicylic* 

\rid, Benzoic B. l\ 

Acid, Boric B.P. 


V( id, Camphoric. . 
Ariel, Citric 


\nd, Gallic 

end, Pyrogallic, Cryst. 

Arid, Salicylic 

\( id, Tannic B.P. 

At id, Tartaric 


Amidol 

Arrtnnilido 

\ midopynn 

Ammon. Benzoate 

Vinmon. Carbonate B.P 
At [opine Sulphate 
do let one. . 
H.uzonaphthol .. 

Hr ninth Salts 

Hi limit h Carbonate 
Citrate . . 

,, Salicylate 

,, Subnitrnte 

Borax B.P. 


! moidi s -- 


I’otassiiun 
Sodium 
\mmonium 
'Alt mm Lactate 


< iilm.d HA drate . . 

< ’hloioform 

’ mosote Carbonate 
iotmaldehydc 


. £49 per ton. 

. 3s. 3d. — 3s. od. per lb. In good 
demand. 

. 3s. 9d. per lb. Larger supplies 
available. 

. Crvst. £54 per ton, Powder £58 
per ton. Carriage paid any 
station in Great Britain. 

. 19s. — 21s. per lb. 

. Is. 6d. per lb., less 6% for ton 
lots. Market extremely firm. 
Upward tendency. 

. 3s. per lb. for pure crystal. 
Market very steady. 

. 7s. per lb. for 1 cwt. lots. Market 
firm ; increasing demand. 

. Prices quoted from 2s. 2d. per lb. 
down to Is. lid. for ton lots. 

. 3y. per lb. Market quiet. 

. Is. l^d. per lb. less 5%. Much 
firmer with more demand. Up- 
ward tendency. 

. 9s. per lb. d/d. 

. 2s. 3d. per lb. for quantity. 

Stocks are small. 

. 13s. (id per lb. Neglected. Stocks 
low. 

. 3s. 3d. — 3s. Od. per lb. according 
to quantity. 

£37 per ton. 

. 1 2s. per oz. for English make. 

. 1 Oh. Od. per lb. Quiet market. 

. 5s. Od. per lb. Small inquiry. 

. A st eady market. Prices according 
to quantity : 

. 12s. 9d. — 14s. 9d. per lb. 

. 11s. 4cl.— 13s. 4d. „ 

. 10s. 2d.— 12s. 2d. „ 

. 10s. 9d.— 12s. 9d. ,. 

. Crystal £29, Powder £30 per ton. 
Curriago paid any station in 
Great. Britain. 

, . Pin es advanced. Raw material 
much dearer. Higher prices ex- 
pected when present stocks 
of foreign material are (lea red. 

. . J Id. per lb. 

. . N. „ 

. . Is. Id. per lb. 

. . Demand not very active. Good 
English make can bo had from 
Js. 7 el. to 2s. Od. per lb. 

. . 3s. 7d. per lb , duty paid. 

. . 2s. per lb. for cwt. lots. Market, 
more active. Makers busy. 

. . Gs. Od. per lb. Little demand. 

. . £57 per ton, (.r works. English 
make. 


' • ( i ((phosphates- Fair business passing 
(.11(11011, soluble and 


it rule free . . . . 7s. per lb. 


turn . . . . . . 8s. 9d. per lb. 

Magnesium . . . . 9s ,, 

botussiurn, 50% .. 3s. Od. ,, 

Hodimn, 50 % . . . . 2s. Gd. ,, 

' uueol Carbonate . . 12s. per lb. for cwt. lots. Supplies 

not plentiful. 

Ib‘\miiine . . . . 3s. Od. per lb. for English make. 

Imports cannot, be made at this 
figure. 


58i 

Homatropine Hydro bro- 
mide . . . . . , 30s. per oz. 

Hydroqumonc . . . . 4s. 3d. per lb. in cwt. lots. Forcigi 

make. 

Hypophosphitos 

Calcium . . . . 3s. fid. per lb , for 2s. lb lots. 

Potassium . . . . 4s. Id. per lb 

Sodium . . . . . . 4s. 

Iron. Ammon. Citrate B.P. Is. lid. — 2s. 3d. per lb., uncording 
to quantity. 

Magnesium Carbonate — . . 

Light Commercial £30 per ton net. 

Magnesium Oxide — 

Light Commercial . . £75 per ton, lesa 2J%. 

Heavy Commercial . . £20 por ton, less 2£%. 

Heavy Pure .. .. 2s. — 2a. 3d. per lb., according to 

quantity. Steady market. 

Menthol — 

A.B.R. rcerysl. B.P. . . G2s. Gd. peril). 

Synthetic . . . . 2Gs. —35a. per lb., according to 

quantity. English make. Steady 
demand. 

Mercurials .. .. Market rather flat, but prices un- 

changed. 

Rod oxide . . . . 5s. 3d. — 5s. 4d. per lb. 

Corrosive sublimate . . 3s. fid. — 3s. 7d. ,, 

White precip. . . . . 4s. 7<1. — 4s. 8d. ,, 

Calomel .. ..3s. lid. — 4s. ,, 

Methyl Salicylate . . 2s. 3d. — 2s. 9d. per lb. for carboys, 
A slightly better market. 

Motol .. .. .. 11s. per lb. British make. 

Paraformaldehyde . . 3s. fid. per lb., Better inquiry. 

Paraldehyde . . . . Is. 4d.—ls. Gd. per lb. in free 

bottles and cases. Bettor 
demand. 

Phenaoctm . . . . (is. per lb. Somewhat cheaper. 

Phonazono . . . . 7s. 3d. per lb. for cwt. lots. Quiet. 

Phenolphthnlcm . . . . Os. 9d. — 7s. 3d. per lb. In more 

plentiful supply. 

Potass. Bitartrate — 

99/100% (Cream of 

Tartar) . . . . 88a. per cwt , less 24% for ton 

lots. Firm market. Prices have 
upward tendency. 

Potass. Citrato . , . . Is. 8d. — 2s. per lb. 

Potass. Iodide .. .. 16s. 8d. — 17s. 5d. por lb., accord- 

ing to quantity. Demand con- 
tinues. 

Potass. Metabisulphite . . 7£d. per lb., 1-cwt. kegs included. 

Potass. Permanganate — 

B.P. Crystal . . . . 8|d, — 9d. per lb. carriage paid. 

Commercial . . . . 8d. — 8Jd. per lb. carriage paid. 

Quinine Sulphate .. 2s. 3d. — 2s. 4d. per oz., in 100 oz. 

tins. Steady market. 

Resorcin . . . . . . 5s. 6d. per lb. 

Saccharin. . . . . . 03s. per lb., in 5()-lb. lots. 

Salol . . . . . . 4s. per lb. Very quiet. 

Silver protemate . . 9s. Gd. por lb. 

Sod. Benzoate, B.P. . . 2s. fid. per lb. In steady demand 

for good qualities. 

Sod. Citrate, B.P.C., 1923 Is. 9d. — 2s. per lb., according to 
quantity. Much firmer in com- 
mon with other citrates. 

Sod. Hyposulphite — 

Photographic .. .. £14 — £15 por ton, according to 

quantity, d/d. consignee’s sta- 
tion in 1-cwt. kegs. 

Sod. Metabisulphite CTyst. 37s. Od. — GOs. per cwt. nett cash, 
according to quantity. 

Sod. Kitroprussido . . lGs. por lb. Less for quantity. 

Sod. Potass. Tartrate 

(Rochelle Salt) . . 77s. fid. — 81s. Gd. per cwt., accord 

ing to quantity. Market quiet 
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Sod. Salicylate .. .. Market easier. Powder 2s. 4d.- * 

2s. Gd. per lb. Crystal at 
2s. fid. — 2s. 8d. per lb. Flake 
2s. Dd.' 2s. per lb. 

Sod. Sulpliido — 

Pure rccryst. . . .. 10d. — Is. 2d. per lb., according to 

quantity. 

Sod. Sulphite, anhydrous £27 10s.- -£28 10s. per ton, accord- 
ing to quantity, 1-cvvt. kegs 
included. In large casks £1 per 
ton loss. 

Thymol .. .. .. 15s per lb. for good \\ bite ■ rysta 1 

troin u|o\vuu seed. \ cry linn 
and m arcr. 


Orange Oil, Sweet 
Otto of Rose Oil — 
Bulgarian 
Anatolian 
Palina Rosa Oil . . 
Peppermint Oil — 
Wayne County 
Japanese 
Potitgrain Oil 
Sandal Wood Oil — 
Mysore 
Australian 


. . 13s. 9d. per lb. 

. . 27s. Od. per oz. 
. . 23s. Od. per oz. 
. . 19s. per lb. 

. . 21s. Od. per lb. 

. . 10a. 3d. per lb. 

. . 10s. per lb. 

.. 20s. Gd. per lb. 
.. 21s. per lb. 


PERFUMERY CHEMICALS 


Acetophenone 

12s. 0d. per lb. 

Aubepino . . 

14s. 0d. per lb. 

Amyl Acetate 

2s. 9d. 

Amyl Butyrate . . 

7a. 3d. 

Amyl Salicylate . . 

3h. 3d. 

Anothol (M.P. 21/22° G.) 
Benzyl Acetate from Ohio- 

4s. Od. ,, 

rine-froe Benzyl Alcohol 3s. 3d. ,, 

Benzyl Alcohol froo from 

Chlorine 

Benzaldohyde froo from 

3a. 3d. 

Chlorine 

3s. Gd. 

Benzyl Benzoate 

Cinnamic Aldehyde 

3s. Od. 

Natural . . 

15s. Od. 

Ooumarin 

20s. 

Oitronellol 

10s. 

Oitral 

10s. 

Ethyl Oinnamate 

15s. „ 

Ethyl Phthnlato . . 

3s. 3d, ,, Reduced. 

BSugenol . . 

11s. 

Goraniol (Palmarosa) . . 

35s. „ 

Oeraniol . . 

11s. — 18s. Od. por lb. 

Ilohotropino 

0s. Od. per lb. Reduced. 

Iso Eugonol 

15s. 9d. 

Linalol ex Bois de Rose. . 

28s. 6d. ,, Reduced. 

Linalyl Acetate . . 

28a. Od. ,, Reduced. 

Methyl Anthranilate 

9a. 6d. 

Methyl Benzoate 

0s. 

Musk Amhrotto . . 

48s. 0d, ,, Reduced. 

Musk Xylol 

10s. Od. ,, Reduced. 

Nerolin 

4s. ,, 

Phenyl Ethyl Acetate . . 

J2s. 6d. 

Phenyl Ethyl Alcohol . . 

10s. 

Rhodinol . . 

57s. 6d. 

Safrol 

Is lOd. „ 

Terpineol . . 

2s. 9d. 

Vanillin 

25s. 3d. — 26s. Gd. per lb. 

ESSENTIAL OILS 

Almond Oil, Foreign 

S.P.A 

15s. Gd. per lb. 

Anise Oil . . 

3s. por lb. 

Bergamot Oil 

18s. 6d. por lb. 

Bourbon Geranium Oil . . 

30s. (id ,, Advanced. 

Camphor Oil 

75s. per cwt. 

Cananga Oil, Java 

10s. Gd. per lb. 

Cinnamon Oil, Leaf 

6$d. per oz. 

Cassia Oil, 80/85% 
Oitronolla Oil — 

9s. 3d. per lb. 

.lava 85. 90 .. 

(!-•. p(*r lb. Again dearer. 

Ceylmi . . 

3s. 0,1. Jlrr n,. 

Clove Oil . . 

7s. 0d. 

Euoalyptus Oil 70/75%. . 
Lavender Oil — 

2s. 2d. „ 

French 38/40% Esters . . 

57s. 0d. p(‘r lb. 

Lemon Oil 

3s. 2d. por lb. 

Lemongrass Oil . . 

3d. per oz. 


PATENT LIST 

Tho dates mvon in thin list arc, In the owe of Applications for Patonta 
thowi of nppJicjitlons, and in the case of Complete Specifications accepted 
tho.se of the OUhlal Journals In which the acceptance Is announced. Com- 
plete Specifications thus advertised as accepted are oi«>u to inspection at 
the Patent Office Immediately, and to opposition not I t -r than Jitls lflli 
they are on sale at Is, each at the Puteut. Ofllce Sale branch, Qua.lty Court 
Chancery Lane, London, VV.C. 2, on June .»t h, 

I. — Applications 

Atkinson, mid Powdered Fuel Plant Co. 11,081. Sec II. 
Griseom-Russoll Co. Evaporator. 11,092. May P> 
(U.S., 12 0.23) 

lldle, Procter, and Young. Pulverisation of substances. 
12,100. J\J.«y 17. 

jPollnk. Removing liqtud medium from emulsion colloids. 
12.033. May 15. (Austria, 22.0.23.) 

Steen. Treating liquids with gases. 12.090. May 10. 
Wilson and Young. Drying, dyeing, vulcanising, et< 

J 1,703. May 12. 

I. — Complete Specifications Accepted 

14,383 (1923). Allen and Co., Ltd., ami Coles. Grinding 
or emailing mills. (215,595.) 

2355 (1921). Jvoppers Coko Oven Co , Ltd. Apparatus foi 
washing liquids with liquids. (210,774.) 

II. — Applications 

Atkinson, and Powdered Fuel Plant Co. Drying and 
pulverising coal 11,081 May 12. 

Chamhi ier, de. Process for recowry of crude oil. 12,132, 
May 10. 

Donald. Drying peats etc. 11,884,11,980. May 14 and 15. 
Gelsenkirchener Bergw erks-Akt.-t les. Ahteilung SehalKe 
Process for obtaining light oils and gaseous constituents fiom 
distillation products. 11,950. May 14. (Get., 10.5.23.) 

( les. fur ChemiH he Produktion, and Clemm. Ahmuhn tun 
of decolorising ( liareoal. 11,817. May 13. (tier., 14. 5. 23) 
Humphreys and Glasgow, Ltd. (Fulw eilei ). 11,751. Su 

X X 1 1 1 . 

Koppers. Coke ovens. 12,209. May 1 7. (Ger., 1 3.0.23.) 
Miseh. (las-pi oduecr. 11,720. May 12. 

Naamloo?e Yennootsehap Philips’ ( lloeilampeufahneken . 
11.753. Sic X. 

Rider, and Woodall- Duckhani, Ltd. Manufacture oi wa tei 
gas. 12,208. May 17. 

vSeigle. Liquid fuels. 12,021. May 15. (Fr., 19.5.23.) 
Nulfren. Production of combustible gases. 11,939. Ma\ It 
Tinker. Produr 1 ion of petrol. 12,207. Ma\ 17. 

II. — Complete Specifications Accepted 
444 (1923). Koppers Co. Regenerative retort oven bat- 
teries. (191,393.) 

15,812 (1923). Withers (Vere n. Kolenmftatschnppijen). 
Apparatus for refining or concentrating coal slimes and oirs 
in accordance with tho froth flotation process. (215,015.) 

3,250 (1923). Kelt orer. Recovery of carbon dio\id« 
from w'aste gases and tho like. (20 1,003.) 

HI —Application 

Moon*. Pm ifieation of creosote oils etc. 12,179. May 17 

IV. — Application 

Farbwerko vorm. Meister, Lucius, u. Pruning. Manufiu 
ture of vat dyestuffs. 11,859. May 13. (Ger., 25.0.23.) 
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. .— Applications 

Bergen, van. Manufacture of viscose threads*, films, etc. 
1,775. May 13. (Holland. 15.5.23.) 

Curpmuel (Fai l* nfubri ken vorin. F. Royer uml Co.). 
Voccss for protecting wool, fur, etc. iiom moth. 11,749. 
lo v 13. 

Cross, and Yiscoho I lovelopment Co. Aj)])lication of cellu- 
hydiates. 1 1,723. May 12. 

Hands. Non-inflammable sheets etc. of eelhdo.se. 12,173. 
.lay 1 7. 

Silbemmnn. Production of pure cellulose fibres etc 12,118. 
:.i v ltb 

>. — Complete Specification Accepted 

2112(1923). British Celnnese, Ltd. Manufacture or 
. atjnejit of threads ot artificial filaments. (215,417.) 

> I. — Application 

Wilson and Young 11,703. See I. 

[.— Complete Specification Accepted 

29,913 (1923). Oallebnut and Bliequy. JJank-dyeing 
i , k lane. (215,072.) 

/ II. — Applications 

Hmrmcr, Mond and Co.. Ltd. Fioress of making ainmomn 
catalysis. 11,055 May 12. (U.S., 12.5.23.) 

(it.-*. tor Chcmi.sebe i’roduktion, and Schmidt Obtaining 
iwlioehlone acid fret* from arsenic. 11,840. May 13. ((for., 

1 5 23.) 

Humphreys and Glasgow, Ltd. (Fulwciler). 11,751. St( 

s \ 1 1 1 

Mi tal Traders Technical, Ltd. Process of coneentrnliiig 
nl|)liurie acid. 11,070. May 12. (Her., 11.5 23.) 

, If.— Complete Specifications Accepted 
1019 (1923). West and .hiques. Manufact ure of ammonia 
• impounds. (2 I 5, 170.) 

'Ho.'i (1923). Cassale. Synthetic pioduetion of ammonia. 

I ‘I, ,(>55 ) 

III. Complete Specification Accepted 

19.182 (1923). funeral Electric Co., Ltd. Production of 
uni -parent bodies from opaque substances, especially 
-M.I.S (211,821.) 

\. Application 

r.iiicmi d’Organisat ion Economique, and So« . Anon, tie 
'inn nts Franeais. Manufact me ot ci'inent. 12,058 May 10. 
15 9 1.24.) ’ 

X. -Complete Specification Accepted 

4722 (1923). Naiiml. Ve. ’loot. < Jlasf.ibviek “ Ltvidam.” 
5m ius lor pivparimj stonc-lil-.i nuitcnal. (201,880.) 

\. Applications 

< >iliay. Gra\ it y concent ration of ores. 11,905 Ma s 11. 
Mai Us (Elect ro-Mctallurgical (Ja.). Metal treating compo- 
n mn-, 11.737. May 12. 

N.iamloozo Vcnnootsclmp i'ljilips’ Glocilampcntubricken. 
VI miiliu ( lire of tungstt n filaments. 11,753. May 12. (Holland, 

17.23) 

X. Complete Specifications Accepted 

‘.0.772 (1922). Foley. Reduction, of ores, oxides, and 
!>• like. (215,400.) 

.727 (1923). .laekson (O-tsa). Treat ment of copper 
*r« - (215,139.) 

1 . ‘I I *? (1923). Benjamin. Furnaces for molting anti easting 

21 i 195 ) 

11009(1923). Pnrkos, Ltd., Sharpe, and Hartlaml. 
"’"ling mills. (215.555.) 

1*812 (1923). Withers (Vereon. Kolenimmtsehappijen). 
II 

l , *9 | 57 (1923). Electro-Metallurgical Co. Heat treated 
'i’ 1 ‘ilium stool, and processes of making same. (210,388.) 

1 8 099 (1923). General Elec trio Co., Ltd. Preparation 
I ductile wire of tungsten or the like. (209,025.) 

Xh Application 

J' tiwny, Electric accumulators. 12,057. May 10. 
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XL— Complete Specifications Accepted 

5872 (1923). Heis and .h zlei . Tjcutinu substances m 
an electric field. (194,293.) 

31,979(1923). Heis ami .Je/,l*>r. Treating -ubstanres in 
an electric field. (215.701 ) 

XII. — Application 

Lever Bros., Ltd., and Tyrell. Manufacture of diy soap. 
11,757. May 12. 

XII. —Complete Specification Accepted 

29,534 (1923). Noe. Anon. Acetolmm EmmcIjiic oil 
fiom grains etc by solvents (207,512.) 

XIII. — Complete Specification Accepted 

25,274 (1923). Hmtsibe, 'i'liorn, and “ Amnhth Clx iu- 
iscdie imlustrie ties. Hardening products of eondeir-ation 
from phenols and aldehyde- (207,790.) 

XIV. — Application 

Wilson and Young 11,703. Si i l. 

XIV. — Complete Specification Accepted 

3805 (1924). Naugatuck Chema al Co Compounding of 
rubber and similar materials. (211,494.) 

XVI. - Complete Specification Accepted 

•1270 (1923). Christensen Production of fort di*-ing- 
nmterial. (215,103.) 

XIX. Applications 

Braeutigarn, and Weber A.-G. Di'-mfet tant . 11,942. 

May 14. (Her., 14.5.23.) 

Ge-. fur Chemise ho Pi odukt am, and Doiitseh. Elimination 
of iron from water. 11,845. May 13. (Ger , 1 1.5 23 ) 

XIX. — Complete Specifications Accepted 

315(1923*1 Fry. Disposal of industrial wastes. (215.110.) 
3545(1923). Agop.un JVmes tor obtaining \ it aminos. 
(193,831.) 

XX. Application 

i‘ortratz. Produ< Hon of lsotona solution- for ticatmcnt 
of infectious diseases. 11.728. May 12. 

XXL— Application 

Christensen. M.mufaeture of multuoloiu screen-. 11,903. 
May 14. (Ger, 1.0.23.) 

XXIII. Applications 

Girin Co., Ltd. (Signorini). Apparatus Joi determining 
speeifie gravity eto. 11,857. May 13. 

Humphreys and Glasgow, Ltd. (Fulwmilu) I >et 1 1 minat mn 
of hydrogen sulphide in gas. 11,751. May 12. 


GENERAL NOTES 

Official Trade Intelligence. 

The Department of Overseas Trade (Development 
and Intelligence, 35, Old Queen Street, London, 
SW. 1) has received the following enquiries for 
British goods British firms may obtain further 
information by applying to the Department, and 
quoting the specilie reference number: — Canada'. 
Glittery, crockery (5S1) ; Finland : Ghemieals (589) ; 
Oils (590); France: Oopra, groundnuts (593): 
Tinplate, sulphate of copper (594) ; Germany: Silk , 
electroplate (597); Xdherlands: Oopper sheets, 
enamel ware and cutlery (604) ; New Zealand : 
Grockery (585); Microscopes (918/8/1LO. /C.G./2) : 
Palestine : Hardware (586) ; Jin mania : Galvanised 
iron wire (L3,120/E.E. /EG. /2) ; South Africa : Iron 
(587); Sweden: 8ilk (607): Turkey: Skins (611): 
Leather, hides (612). 
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Trade Information 

J ’holography Juts become so usual a feature of 
modern life that few pause to think of the scientific 
work that lies behind so much technical excellence. 
Of this excellence no little share is due to the efforts 
in deed and word of Burroughs Wellcome and Co., 
who have now added an excellent and artistic booklet 
entitled “ Foresight in Photography ” to their 
publications. On the cover is a reproduction of 
Commander W ild in the crow's nest of the “ Quest,'” 
and this is ingeniously used throughout the booklet 
as a text to encourage the photographer to "look 
out ” and exercise prevision in his work. A nautical 
flavour is pleasantly perceptible in the directions for 
the exposure, development and sifter-treatment of 
negatives by means of “ Tiytol ” did eloper and other 
‘‘Tabloid ” photographic chemicals. An interesting 
feature is t In* inclusion of an illustration showing the 
effects of chromium intensification and of the possi- 
bilities of subsequent modification by treatment with 
reducers in various ways. A remarkably up-to-date 
tabic*- it even includes the new Wellington “Spec- 
trum” plate is given showing plates and films 
grouped according to speed of development. One 
cannot but commend this advocate of sound methods 
to all photographers. Copies can be obtained free of 
charge from Bui roughs Wellcome and Co, Snow 
II ili^ Buildings, London. K.C. I. 

Shrow Jars me products which .ire often rather 
neglected It is occasionally forgotten that, whilst 
such a jar is primarily' a container, it should also 
provide a suitable setting for its contents, and thus 
should be designed with thought for its esthetic 
effect. No such reproach can be levelled at the 



show jars made by the Edinburgh and Leith Flint 
(Bass Company, xvhose products, some of which are 
illustrated below', are brilliant in appearance and 
tasteful in design, as can be seen by those who 
visit the British Empire Exhibiting 
•Space is available to illustrate but a few' of the 
products of the Edinburgh factory', whose output 


includes a wide variety’ of round and oval jars 
stoppered or with ground plate covers, inverted 
round, and conical bottles, cylindrical bottles wit] 
cut-glass stoppers, and other types to suit all pur 
poses. The firm also supplies all lypes of chemica 
apparatus, such as resistance glass beakers aur 
flasks, graduated measures, as well as mieroscop< 
slides and cover glasses. 


PUBLICATIONS RECEIVED 

Tub M a^i j acture of P.unt. By ,1. Cruick, shank Smith 
B.Se. Third and enlaiged edition. Pp. xvi-j-300, 
Loudon. Scott, Greenwood and Son, 1924. Price 
1 2s. 0,1. 

Chemistry for Df.ntal Students. By II. Farit on Sill 111 ), 
Ph.G., and IL At. Smith, A.B. Vol. J, Qualitative 
Analysis and Dental Metallurgy, pp. vi-t-186, an.l 
Vol 11, Organic and Physiological Dental Chemistry, 
pp. iv-{ .420. Fourth edition, revised and enlarged 
London: Chapman and Hall, Ltd., 1923. Pure 
Vol I, 12s. (hi.; Vol IT, 17s. (jd. 

Forty-etch m Annual Report of ILM. Inspectors hi 
Explosives, being their Annual Report for the V\n 
1923. Explosives Acts, 1875 (38 Viet. c. 17) and 1925 
(13 and 1 t Geo. 5). Pp. 50. H.M Stationery Ulli<< , 
1921. Price Is. net 

Deport on run Commercial and Industrial Situation in 
lliNcun, dated February, J92L By R. J K 
Mumplueys. Department of Oveiseas Trade Pp 
18. II. M. Si a turnery Office, 1921. Pure Is. (hi. 
Monthly Circular oi Recent Selectid Publications 
No. Of Pp. 20. H.M. Stationery Office, Max, l')2l 
Bm lltin of the ('lea il and Scientific and Technh ai 
Institution. Compiled by the J)ireetor and Seeietais 
F. L. Johnson. Vol. ill. No. 7. Up. 387- 115 
Middleshrougli 1921 

Xmtoia’A Fixation. Tlie llonorai.y Advisory Cowm il l<n 
Scicntilic and J ndusti ml Bcsearcli. Bulletin No. II 
Pp. 28. Ottawa. F. A. Acland, 1921. 

PUBLICATIONS OP TllE LmPERIAL Mi.M'HAL RhSOIIUlS 
Bureau. Tiie Mineral Industry of the British 
Empire and Foreign Countries. Statistics 1919 2! 
H.M. Stat ionery Office, 1921. - 

Mol\ rdemai. Pp. iv-f8. Price Gd. 

Potash Minerals. Pp. 48. Price 2s. Gd. 

Vanadium. Pp. iv-{-5. Price Gd. 

Publications ok the United States Geological Snm\, 
Department ok the Interior. Washington: (lo\< i m 
nient Printing Office, 192 U — 

Natural Gas. By G. B Richardson. No. II 51 
Mineral Ilosonnes of the United States, 1922 
Part II. Pp. 353 358. 

Natural Gas Gasoline in 1922. By G. B. Hhhud 
son. No. I J :30. Mineral Resources of the United 
States, 1922 Part 11. Pp. 317-351. 

Sulphur and Pyrites in 1923. By II. M. Moyer N° 
ILL. Mineral Resuiuces of the United States, l ,( 2'5 
Pa 1 1 IX. Up. J G. 

S U MAIARY OF TECHNICAL METHODS FOR TIIE UTILIZATION OF 

Molasses, Collated from Patent Literature Ur- 

cular of tiie Buieau of Standards, No. Di r ut- 

meflt of Commerce. Pp. 72. Washington: GyAfin- 
nient Printing Office, 1924. Price 15 cents. ' 
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EDITORIAL 


D IJKLNG this week the first Empire Mining and probably be with other minerals, particularly as so 
Metallurgical Congress is being held at the small an area of our vast Empire has yet been sur- 
British Empire Exhibition. The main object veyed minutely. By the time this journal is pub- 
nf the Congress — to take stock of Empire mineral lished, the Congress will be practically over, and one 
[(-.sources and to discuss measures for their develop- hopes for very beneficial results. Valuable as the 
mi nt and utilisation — is one that will appeal to all effect will undoubtedly be, development will ulti- 
our readers. The time between the opening of the inatoly depend on the attitude* of the financier and 
Congress and our going to press is too short, even were the facilities for transport, but that is hardly 
Millieient, space available, to give an account of it, within the scope of a .scientific congress, 
but we arc, told that the successful opening meeting 

win ait (‘Tided by a representative gathering, including * * * 

delegates from the United States present as guests. 

On Wednesday the Congress listened to the “ May The review which we publish this week by O. T. M. 
Luiure” of the Institute of Metals delivered by of “Chemistry inlheXXth Century ” directs attention 
Dr V\ W. Aston - a summary of the lecture will he to a remarkable achievement. The review mentions 
found on another page of this issue — and papers are in detail the contents of the book and j) raises with 
to he read by nearly all the well-known workers faint damns — if that is the correct quotation— the 

connected with metalliferous and coal mining, scientific treatment of the subjects. The really 

.vifciv problems in mining, the transport, production notable fact about the matter is that a large, hand- 
.md ((‘lining of petroleum, and ferrous and non-ferrous some and well-printed book can be made of the 
mi lallurgy' Nature, as Lord Long pointed out in present state of certain chapters of chemistry with 
lus opening address, has been procUgal in her gifts of special reference to the work of British chemists, 
niiP'Tals to the various lands which constitute J Ik* and that so much is left over for future publications. 
I’nii eh Empire. But let the visitor to the Exhibition We can hardly recollect any chemical book we have 
obi.un the excellent handbook, “Minerals of the read which presents so many topics to excite our 

Krupue ” at the stand of the Imperial Mineral curiosity and compel us to learn more. The cause 

lb -on roes Bureau, and he will see how the out put from of this is obvious : there is a story in each chapter, 
Hu 1 Empire compares' with that of the rest of the a design, a plot. There is hardly a page in the book 
u< 1 Id Asbestos, china clay, chrome ore, diamonds, which does not reveal a search for some explanation 
ui’l'l. mica, nickel, the output of all these represents of fundamental importance; v\e are continually left 
"Mf half the world’s production, but the figures for stranded on the border which lies between the well- 
l‘.i , i\ite, copper, graphite, iron ore, and petroleum surveyed land and the mysterious ocean of ignorance, 
di w a proportion of under one-tenth, although the This provides a sense of fascination, and we see more 
pi pm 1 ions for important products such as mangan- clearly what perhaps many of our readers never forget, 
coal, tin, lead and zinc are much higher. This the underlying purpose stimulating 'the collection 
's t a reason for despondency, however, as produo- and dissemination of myriads of details. Mr. Samuel 
1 1,1,1 does not imply a measure of the reserves, and Weller said that, the great art of letter-writing was to 
1 of reserve's are always conservative. Each end so that the reader wanted more. The President 

Lu £ a survey of England's reserves of coal has been of the Society of Chemical Industry will long feel a 
J " the estimated reserves have grown, and so it will just pride in this book. 
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THE MANUFACTURE AND USES OF 
GLYCERINE 

( *1 yen ine was discov cred hv Seheck* in 1779, 
and although Chevron! showed, some forty years 
later, that it was an imariable constituent of fats 
and oils, and was produced an hen they Mere saponified, 
it was not until the ’fifties of the nineteenth century 
lliat commercial quantities were demanded. About 
that time [Vices Candle Co. was selling a good 
commercial ghccriuc, but it was not until the late 
'seventies, when the usefulness of nitroglycerine — 
discovered in l Sti.'J by Nobel began to be appre- 
ciated, that really large amounts of glycerine were 
in demand From that date the application of 
glycerine m mans indusl i ie.-> has steadily increased 

Checnne is one of the fe\N i cully pure* industrial 
products, ranking with sugar and liquid ammonia. 
Tin * so-called “C P ’ variety contains essentially 
nothing but gl\ cciine and, say, 1 per cent, of pure 
water When it is remembered that it often originates 
in the lyes of the soap maker, which contain in addi- 
tion salt, sodium sulphate, carbonate, hvdroxide, 
acetate, butyrate, caproate. salts of iron, calcium 
and arsenic, and \ arioiis sulphur compounds, and that 
volatile fatty acids are formed when the salts are 
acidified, some idea may be gained of the ditlieulties 
besetting the refiner. In the distillation, too, 
volatile fatty acids, ammonia and amines and 
trirnetln lene glycol must not he allowed to con- 
taminate the distillate, nor must albuminoid or 
resinous matters or polymerised ghcerine he per- 
mitted to be carried out of the still The production 
of a pm e product from such a source reflects the 
greatest credit upon .British chemical plant manu- 
facturers, inventors and technical chemists. 

SoriK’KS \ Nl> M\\l FVCTUKK OF CRUDE Ol/VfEKINE 
The principal source of crude glycerine is found 
in the l\es from soap and candle making Natural 
and h\ drogenated fats and oils, consisting chiefly 
of mixed glycerides, are saponified by means of 
caustic alkalis, whereupon a soap is produced and 
ghcerine remains m the Ives sepaiated fiom the 
curd formed on the addition of common salt to the 
soap kettle after boiling. The l\es also contain the 
impurities noted above Treatment with lime, 
aluminium or ferric salts forms a precipitate of the 
corresponding metallic soaps and the higher fatty 
acids which entangles much of the resinous and 
albuminoid matter present in the lyes After 
filtration and neutralisation, the treated lyes are 
concentrated 'Ibis operation is usually conducted 
in special vanillin evaporators, and concent? ation 
is taken p.ist the suit point without breaking the 
continuity of opeiations, a high vacuum process 
and special designs of plant pi eventing the deposition 
of salt upon the evaporator surfaces. The salt is 
washed and returned to the soap-making process. 
The concentration is rained on until a ‘ soap lye 
crude *’ glycerine*, containing about 80 per cent. of 
glycerine*, 10 per cent of salts and 10 per cent, of 
water is obtained. This is a yellowish viscous liquid, 
without unpleasant taste but still containing organic 
impurities. Methods of testing for alkali, fatty 
acid salts, total ash, and organic residue have been 


standardised by agreement (the Tnternatiom 
Standard Methods ]. S. M.” pamphlet, 19JI 
and all crude glycerines are bought and sold— at an 
rate in this country upon contracts embodyin 
penalties and allowances, the whole resting upo 
the results of analyses carried out by standardise* 
methods. The methods have recently been care 
fully revised and improved. 

►S A PON in ( AT1< >N ( hi l • DE 

Perhaps the best type of crude glycerine is tha 
obtained from the autoclave saponification procesr 
of fat splitting, employed, say, in the candle industrv 
a mixture of fats and water being converted under 
pressure, usually in the presence of catalysts such as 
lime, zinc and zinc oxide, or magnesia, into fatty 
acids and glycerine. The lyes or sweet water arc 
fairly pure, and after acidification and, if desired, 
treatment with aluminium or iron salts, as in the ease 
of soap lyes, they are concentrated until a crude 
product containing from 85 up 1o *M> per cent, ot 
glycerine is obtained. .Relatively JittJe ash is found 
in this type of crude glycerine, whilst the organic 
matter is normally fairly low as compared wdth soap 
he crude. 

The glycerine solutions resulting from the splitting 
of fats, oils and greases by means of the Twitched 
reagent are worked up broadly in a similar manner, 
the acid present being first neutralised and a purifica- 
tion (precipitation) treatment being applied if 
desired. The crude glycerine obtained is often of 
lower quality than that from the autoclave process 
not necessarily because the process is inherently 
faulty, but because low-grade fats and greases me 
often used in this splitting process. The ash content 
and organic, residue are relatively high, and the crude 
glycerine has an unpleasant taste. 

Two sources of glycerine which are of relative! \ 
smaller importance are found in tin* so-called 
fermentation crudes and distillation crudes. .Fats 
and oils may be split by means of the enzyme con- 
tained in castor seeds, but the glycerine liquors often 
contain large quantities of albuminous matter, and 
are ditlieult to separate from the fatty acids produced 
and dillieult to refine. Although the fermentation 
splitting process has been very considerably improved, 
it is applied only to a limited extent. Flfecthe 
separation from fatty acids and emulsified organic 
matter must be attained before concentration to 
crude glycerine is attempted. 

(‘rude distillation glycerine is so called because 
the fatty acids resulting from the hydrolysis of faN 
by means of sulphuric acid must be distilled befoie 
employment in the candle industry. On account of 
t he relatively large quantities of sulphuric acid mi 
tin* sweet water, the crude ghyeerine obtained upon 
evaporation contains considerable ash— -in the bum 
of calcium sulphate, when lime has been used to 
neutralise the acid whilst 1 he organic residue e 
also rather high. Trouble is often experienced m 
the evaporation of the neutralised sweet water h\ 
reason of the separation of calcium sulphate on the 
heating surfaces. 

By careful manipulation in the working up (, f 
any form of glycerine solutions (particularly th^e 
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rom the first three processes noted) a good crude 
noduct containing upwards of SO per cent, of glyc- 
erine can be obtained, and it is often possible to 
, pply a good crude directly, or after decolorising treat - 
icnt, in industry. By far the most common 
practice, however, is to distil the crude product in 
acuo, superheated steam being irsed in order to 
■ dp to carry over the glycerine. By careful dis- 
:< I lat ion, followed in certain oa^es by redistillation, 
i is possible to win glycerine of the highest purity, 

I rovided that effective purification has been achieved 
; ’ i the production of the crude glycerine. Mineral 
ills, albuminous and resinous impurities, volatile 
i'lly acids, and ammonia and amines remain in 
the crude to a greater or less extent, but the salts 
.nut high boiling mat (‘rials are retained in the still 
f.iirether with polyglycerols — present or produced 
during distillation — whilst the volatile bases and 
a. ids passing over with Die steam and glycerine 
\ . 1 1 h airs are kept out of the glycerine by fractional 
< Mudensation. 

Distillation 

Many types of still have been designed since the 
tunc nt the old tire-heated apparatus, and refinements 
luxe resulted not only in the possibility of obtaining 
regularly a high quality* of glycerine, but also in 
the reduction of the costs of the process. In general 
trims, the process consists in heating the crude 
glwenne by means of closed steam coils in a suitable 
still, titled with baffling devices to prevent Die 
Miiaying of even the smallest trace of the still 
contents over into the condensers where, of course, 
it would contaminate the condensed glycerine. 
Superheated steam, preferably generated from dis- 
tilled water, is blown into the charge in the still, 
whereupon, under the conditions of high vacuum 
pre\ ailing, the glycerine is vaporised and carried 
in I he steam current to a series of condensers The 
pnmarv cooling is so arranged as to condense 
<J\roMiie at such a temperature as to allow the 
steam to pass without condensation, so that the 
product from the primal y condensers is essentially* 
glucmie Further condensation leads to progres- 
sive! \ “ weaker ’ glycerines, until finally the so-called 
sweet water, containing a recoverable amount of 
gl\ ( emie is condensed. According to the (piality* 
el ”1\ corine demanded (r. inf hi) the condensates 
me directly* marketed, concentrated in vacuo 1t» 
a liiL'her glycerine content, or redistilled, Bor the 
highlit grades — chemically* pure glycerine pel feet 
(teeulonsat ion is effected by means of a highly 
elfieu nt decolorising carbon, and, in addition, 
spei in I processes for the total removal of arsenic 
aie worked. 

A brief description of a more complex (list illation 
sW< m which is continuous in operation, economical 
111 ha I consumption and capable of yielding liigli- 
ULide products mav be gi\on as an illustration of the 
uiijMowd practice which now obtains in British 

gl\ ei ‘i me refineries. 

T single current of steam is used to distil the 
gl,\M line from a number of stills, the glycerine being 
n M' ' fed into the steam current so that the hydro- 


static head of quantities of glycerine in a series of 
several stills is eliminated The steam is generated 
in a multiple effect evaporator, containing the sweet 
water produced in Die final condensation, and mixes 
with the injected glycerine in the tubes of the stills 
after suitable superheating, (ilycerme is vaporised 
under the 2«S in. vacuum prevailing and passes with 
the steam to a condenser, surrounded by wafer 
boiling under reduced pressuic at 17.V V , and is 
condensed, giving up its heal to the boiling water 
and thus furnishing steam which may* he utilised in 
the process. The uneondensed steam passes to the 
second still, where Die operations are repeated 
until after a series of stills has been worked, the 
steam is condensed with the small remaining amount 
of glycerine vapour to form sweet water. The 
mixture of salts, polyglycerols, etc , which remains 
in the still of whatsoever type used may be treated 
for the recovery of am* glycerine contained, or it 
may* be directly employed for souk* industrial 
purposes. 

Types of Dlvcerine Produced 

Two general types of glycerine art* ordinarily* 
produced by* the distiller, namely, dynamite glycerine 
and “0. P.” glycerine. Slight variations from the 
specifications fulfilled by* these two types arc* made 
to suit various consumers, who may* desire a pun* 
glycerine but do not require a product containing 
a maximum 1*5 per cent, of water In other eases, 
the so-called industrial white glycerine may* satisfy* 
when the slightly coloured dynamite glycerine is 
unsatisfactory, but an here the complete and absolute 
purity of the <v C IV product is not essential. 

Nobel \s specification for dynamite glycerine de- 
mands a glycerine which is neutral to litmus, of light 
colour and affording no unpleasant smell when heated 
to 100° 0. It shall contain a minimum of thS-5 per 
cent, of glycerine when tested by the acetin method 
(l. »S M. procedure), and possess a specific gravity* of 
1*2<>2 at bVb (\ The percentage of chlorides, 
reckoned as NaCl shall not exceed 001 per cent., nor 
shall the total ash exeeed 0*0o percent. When lOe.c. 
each of 10 per cent, solutions of the glycerine under 
test , ammonia and silver nitrate an* mixed, heated 
to GO” and then kept in the dark for ten minutes, 
there shall be no apparent reduction of the silver 
salt, as evidenced by* a darkening. This test indicates 
the absence of formic acid, acrolein. He , which might 
cause undesirable rise of temporal lire in the nitrating 
operations to which the glycerine is to lie subjected, 
and the test is of greaf importance. The saponifica- 
tion equivalent of the* glycerine shall not exceed 
01 per cent, calculated to Na a O. 

Chemically pun* or (\ P. glycerine passes the rigid 
speeilicatiou of the British Pharmacopoeia, which 
calls for a clear colourless liquid of no odour, showing 
no reaction for ammonium, chlorides or sulphates. 
Tt must not enut a in lead, iron and copper, whilst 
the arsenic limit is set at 4 parts per million. Tests 
must reveal the absence of fatty* acids, and the silver 
nitrate test must show* tin* absence of formic acid and 
acrolein. 
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Properties and Uses of Glycerine 
The chern ical and physical characteristics of glycerine 
permit its wide application. Thus, the reactivity of 
the* hydroxyl groups enables various esters of value 
to be readily produced. In addition, it possesses 
antiseptic and preservative properties and is an 
excellent, emollient for the skin. Jt mixes with 
alcohol and water in all proportions and dissolves 
many drugs and chemicals to a greater "extent than 
does water. Tt is odouilcss, but easily and pleasantly 
perfumed when desired, whilst its sweet, agreeable 
taste renders it useful, especially in view’ of its solvent 
action, in medicinal preparations. It is a good 
excipient for various materials. It is very hygro- 
scopic and its solutions in water possess a low freezing 
point. Its viscous character makes it a good lubri- 
cant. 

Nitroglycerin?. - One of the largest applications of 
glycerine is in the manufacture of the ester, nitro- 
glycerine, which is an essential component of dyna- 
mite, blasting gelatine and cordite. Glycerine is 
therefore a basic chemical both in peace and war. A 
perfectly pure, colourless glycerine is not required 
for nitration, but certain easily oxidised impurities 
must be absent. The specification given above for 
dynamite glycerine is more than fulfilled by British 
manufacturers. 

Nitration is effected by means of a mixture of 
nitric and sulphuric acids, the product being washed 
free of acid The extreme care which is necessary 
in manufacture and the technical details essential 
to the production of a standard material cannot 
be indicated in this article, and it must suffice to 
state that the industry is highly efficient. 

Small (quantities of nitroglycerine are used in 
medicine 

(ihfcrnnr Actinia — Acetins . — Glycerine is readily 
converted into its acetic esters, the acetins, by heat- 
ing with acetic anhydride and potassium bisulphate. 

Commercial acetin usually consists of a mixture of 
the di- and tri-acetins, that is, glycerine in which two 
or three of the hydroxyl groups have been re- 
placed by the acetyl radical. Tin* monoaeetin, 
obtained with the aid of acetic acid, is also 
somewhat in demand. The acetins are chiefly 
employed as an adjunct in calico printing. 

(ih)cenne . 1 rs< niff. - -Arson ions oxide behaves as 
an .u id when heated with gUcerine at about 2f)<>° (\, 
for gl\ eerine ar.senite is obtained. It decomposes 
abo\o 250 . This compound is also emplo\ed in 
calico punting 

The ('hlorhydi Ins , — 'The chlorhydrins are esters 
of glyterua* and hydrochloric, acid, whilst cpi- 
ehlorhydnn is lormcd bv the esterification of one 
h \ drox \ 1 group and the removal of one molecule 
of water bom the other two hydrowl groups of the 
glycerine molecule The eh Ini h\ drills and epi- 
chlorhydrin possess some importance as solvents, 
especially for hard resins, such as copal, which often 
dissolve in the cold. 

Uhfccropho.sphoric Acid . - The monophosphoi ie ester 
of glycerine is prepared by heating a suitable mixture 
of the trihydric alcohol and the acid to about 105°, 
above which temperature the di-ester is formed in 


addition. It is a colourless, odourless liquid, 
usually met with in aqueous solution, which is 
decomposed upon heating. Its salts are far more 
important and find extensive application in medicine, 
for instance, as nerve tonics. Calcium glycero- 
phosphate and iron glycerophosphate are often 
combined with other medicinals, such as nux vomica 
(strychnine) as well as emulsified with cod liver 
oil, petroleum, etc. 

In the human system, glycerophosphoric acid 
occurs in the lecithin of brain and nerve tissue. 

For the preparation of glycerophosphates pure 
glycerine must obviously be used, the above esters, 
used in industry, being made from dynamite glycerine 
or industrial glycerine. 

Medicinal Preparations.- - A glance through the 
British Pharmaceutical Codex reveals the scores of 
medicinal preparations into which glycerine enters. 
The reason for its value may be one of many. In 
some eases it is used merely as a convenient excipient. 
In others it is a useful solvent, and permits a greater 
penetration into the cell than does water, for instance. 
Again, its agreeable taste conceals the bitter or 
nauseous taste of certain drugs and medicines. 

Glycerine, taken internally, is demulcent, anti- 
septic and somewhat nutritious. It was used to 
some extent, particularly before the introduction 
of saccharin, for sweetening the food for diabetic 
persons. On account of its soothing effect it is 
employed in many cough medicines and, associated 
with gelatin, in the preparation of pastilles. 

Glycerine of boric acid or a simple solution (-1 
boric acid in aqueous glycerine, is a useful throat 
antiseptic. 

The^ preservative action of glycerine is made u>o 
of in preparing compositions containing digestive 
ferments. Thus, glycerine of pepsin is made b\ 
acting upon pepsin with aqueous glycerine in tin* 
presence of hydrochloric acid, allowing the ma.vs 
to stand for a week and filtering. The preparation 
made up in standard strengths is a valuable digestive 
There are scores of preparations of similar nature 
to those indicated above, which have been arbitrardv 
selected as types demonstrating the use of glycerine 
for some specific property it possesses. 

One final instance of its antiseptic and preservative 
aelion is of interest. ( } lyeerinated calf lymph is 
considered the safest medium for vaccination. In 
this preparation the glycerine destroys all non- 
spore- bearing extraneous organisms. j 

Toilet Preparations . - In the realm of toilet pre- 
parations, glycerine iinds hundreds of applications, 
its use depending upon its emollient and anti- 
septic action. In skill preparations it is associated 
with water, fats or oils, gelatin, agar-agar, indi 
moss, starch, to form skin washes, pomades, salves 
jellies, creams, and so forth. 

Glycerine is a component of tooth pastes and 
general dentifrices, hair washes and hair dyes, nail 
polishes, hair oils and shampoo preparations, j>< 'in- 
made hongroise, “make-up” and other preparations 
Glycerine has also a healing action upon bmi **n 
skin, chapped hands, and so forth, being employ d, . 
diluted with water, perfume solutions, and oil. \ 
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Transparent Toilet Soaps . — Glycerine is, of course, 
present in “ cold process ” soaps, but it is also 
u-tually added to some varieties of transparent 
oilet soaps. 

Beer and Wine . — The preservative aetion of 
lycerine is also made use of in the brewery, the 
"era, in addition, being stated to be improved of 
iste. Wines acquire body and flavour with the 
Iditiori of glycerine, it is claimed, although in these 
litter instances it is not clear that any extensive 
1( Implication of glycerine is in evidence. Indeed, it 
way here be noted that many of the “ uses of 
jPvecrine ” set out in literature are suggestions 
,*ily, or applications which have long since been 
( 1 - warded. The information has been studiously 
< pied however, and the sixty uses presented in a 
p.miphlet in the late seventies appear with monoton- 
ous regularity. 

(Ih/cerine as a Lubricant . — Glycerine is, of course, 
much more expensive than ordinary lubricants, but 
llure are instances where it can profitably be em- 
ployed. In delieato machinery lubricated with 
glycerine, no sticky or hard frozen products of 
ovulation or cooling interfere with good working. 
Apparatus which is to come into contact with food- 
nils may very well be lubricated with glycerine, for 
<ih\ious reasons. The use of glycerine alone or in 
.a I noons solution has also been suggested for liquid air 
,ind refrigerating apparatus. Jn the former case, its 
ime is scarcely to be recommended. 

Anti-Freeze Compositions. — Glycerine and its aque- 
ous solutions possess a low freezing temperature. 
1'Li m solutions or special preparations are used in 
gas meters to a limited extent, and in motor ear 
isdi.itors, quick-firing guns, and hydraulic testing 
gc.i r. Anti-dimming compositions also contain 
gl\ ( rrine. 

Tobacco is sometimes treated with glycerine 
solution, the hygroscopic properties of the glycerine 
being utilised in keeping the tobacco moist. The 
um of glycerine here could be considerably increased 
Hitii advantage, although cheaper substances are 
available. Glycerine possesses an advantage over 
all, .is it inhibits fermentation and mould growth 
and acts as a general preservative and as an aid to 
tlir development of flavour. 

Foodstuffs such as jams, fruits, etc., are preserved 
b'd tor m the presence of glycerine, the use of which 
b>i this purpose is increasing, as glycerine has 
i'" harmful client upon the human system. 

I >‘L v and Thiplicati ng Compositions contain glycerine. 
In ibis Held — the production of copying inks, litho- 
" ,,; iphio inks, duplicating compositions, special papers 
loi m reiving impressions, printer’s roller compositions 
thorr are scores of formulae, and glycerine is almost 
;i, t invariable constituent. It is known that the 
Known manufacturers have their own formula) 
"bi< li have only been arrived at through long experi- 
( ‘ ,h ( nnd experiment, and which represent the last 
Av ' I m this field. These manufacturers use glycerine 
111 1 K<‘ir products. 

K t; , therefore, unnecessary to burden this article 
uninteresting formula), as these, in any case, 
i 1 not represent the best practice, which is kept 
a pn.iound secret. 


General . — Glycerine is used in the textile industry 
to a certain degree in finishing operations, improving 
the appearance and feel of the products. In the 
softening of chamois and other leathers and as a 
polishing agent in compositions, it is employed in 
the tannery, whilst it is a good preservative for pelts 
which are not intended to he subjected to the ordinary 
processes of preservation. 

In preserving anatomical specimens it has advant- 
ages over alcohol. Its capacity for attracting and 
retaining moisture is made use of in keeping modelling 
clays and plasters in the moist condition. It is 
useful in removing coffee and other stains from 
textiles, many colouring matters being soluble in 
glycerine. Simple rubbing with a glycerine impreg- 
nated cloth with subsequent treatment with spirit 
or soap and water is very efficacious in many instances. 
It has been found the best material over which to 
store hydrogen, as foreign gases, such as nitrogen, 
diffuse at a minimum rate into the pure hydrogen. 
It is suggested as a component of rust-resisting 
compositions and for purifying domestic coal gas 
from sulphurous impurities. The latter application, 
although successful in the laboratory, has not been 
developed in any large degree in practice. 

It is employed in the preparation of photographic 
emulsions, although the exact manner of its use is 
a well-kept secret. 


THE TRAINING OF CHEMISTS IN 
BACTERIOLOGY 

By Dr. DAVID ELLIS 

Those of us whose duty it is to give instruction 
to chemists in the science of bacteriology are aware 
that there is a quickening of interest in the subject 
which is an agreeable change when we reflect on the 
general apathy which distinguishes 1 lie chemists of 
even a decade ago. Formerly the visitors who trod 
the corridors which gave access to the bacteriological 
laboratories of the Royal Technical College of Glasgow 
unconsciously trod lightly lest they should awaken 
the sleepers, which they felt wen* reposing in the 
laboratories. Nowadays, whilst it is not exactly 
necessary yet to compel intending workers to lino 
up in a queue so as to make their entrance in an 
orderly manner, it Is necessary to make provision 
for a large inflow of students. The budding chemist 
of to-day feels, and feels rightly, that a study of 
bacteriology is an essential part of the equipment 
of the modern chemist who is going to offer his 
services to one or other of the many branches of 
industrial concerns. Such being the case, it behoves 
us to examine the whole matter in the light of the 
conditions which now hold in the industrial world. 
Also, it is necessary to ascertain how far the educa- 
tional equipment of the chemist is adequate to 
meet the demands that Mill be made upon him. 
The latter appears to the writer to be the more 
important of the two and will be dealt with iirst. 
The fact is, that we are at the parting of the ways. 
The only standard up to the present which is able 
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lo serve as a guide to the ehemist is the training in 
bacteriology which is served up to the medical 
student during Ins University career Jt is probably 
true that the medical man has so many subjects 
to study that it is not possible* to do many of 
them thoroughly. At an\ rate, his study of bac- 
teriology is largely confined to the study of a few 
empirical facts, all severely utilitarian, and all 
solely concerned with pathogenic organisms. All 
tliis may be quite correct if the general practitioner, 
baeteriologirally considered, is to be trained to be a 
men* machine to suppl\ data to the bacteriological 
specialist who will then conduct the in\cstigutior\. 
A medical student, after lie has stained according to 
(tram, mav not fool that lie js ready to sit for his 
examination, but he does feel that ho has broken the 
back ol his work. He is tested by his capacity to 
perform certain mechanical operations, and to 
identify certain pathogenic organisms in artificial 
cultures The object in making these statements 
is not to deride this course or even to question its 
wisdom. But when jt is automatically assumed 
that the same kind of training is adequate for the 
industrial ehemist, the matter wears a different 
aspect. It would be easy enough to put a chemist 
through a parallel course to make him sufficiently 
expert at staining operations to cause his friends 
to exclaim at his cleverness. He* could also be 
taught to make beautiful media for 1 the cultivation 
of bacteria, and sterilise so well that not a microbe 
would dart* to approach his apparatus. Alas, one 
could call in an intelligent porter and make him 
equally expert. As a matter of fact in mam labora- 
tories there are laboratory attendants who do this 
kind of tiling much better usually than t heir superiors. 
And yet these excellent attendants cannot be dubbed 
bacteriologists. What makes the bacteriologist is 
the mental power of co-ordinating these facts in the 
light of all the other facts that are known from former 
experience. Tn short, the bacteriologist must have a 
scheme of tin* bacteriological world in his head, 
and he must be able to place the ascertained facts 
in their correct relation to this world A laboratory 
attendant can never do this : a medical practitioner 
is somewhat better off because* li is general training 
is partly biological. But, in general, be is little better 
olf unless he brings to bear his biological training. 
Almost unconsciously a course of bacteriological 
training is judged by a medical man by the standard 
which holds in a medical laboratory. A very good 
instance* of such a standard "was a criticism by a 
medical re* viewer of one e>f the writer's hooks that a 
certain organism use*d b\ the write*r fear instructional 
purposes ‘ was not much, used in the laboratory' 
nowadays Let the < elocutionist consider the exact 
import of this silly criticism, and lie will se*e* the 
trend of the reviewe*r‘s thoughts Obvienisly the 
reviewer regareled the* training of the bacteriologist 
just as an olel-fashioneel baker regards the training 
of his apprent ice, the aim being to secure* a me e hanieal 
eieftness in the* carrying out of certain bakery opera- 
tions. It seems to the writer that this mischievous 
conception must be* combated at all costs. It is 
being combated even in the so-ealled mee-hanieal 
trade's, and “ it is a bit hard/’ as Mr. Ukridgc would 


say, that such an eminently scientific person as a 
ehemist should be gradually inveigled into an 
atmosphere in regard to bacteriological matters that 
is fraught with danger, because of all professions 
that of a ehemist is the erne in which it is necessary 
that he should he* freed from the trammels eif em- 
pirical lore. 

Tt is ne*e;e*ssary next to ente*r upon an aspect of the 
ehe'inist’s training, to which very fenv eheunists have? 
give'ii any thought. It is agreed by nuist that some 
study of tlie? microscope should be given to the 
budding ehemist. But note this very essential 
point. In chemistry, physics anel mathematics his 
training proceeds in one unbroken line from his 
early seheioldays until he finally qualifies at the 
University or else* dewelops his faculties in the 
laboratories of an analytieial chemist. The peiint is 
that the line* of his ele?vcle>pme»nt is unbroken, and 
thereby he* becomes a professional chemist anel 
markedly diffcmit from the loss fortunate amateur. 
But does the* same* beilel in respect to the? training of 
the ehemist in bacteriological work or in that part 
of his work whe*re? the use of the microscope is 
involved ? That which is held to be of t lie utmost 
importance in respect to his training in chemistry, 
physics anel mathematics is held to be unnecessary 
when the ehemist has to deal with objects of micro- 
seopie dimensions or when he has to deal with the 
facts of biological fife. The ehemist, in spite of Ins 
excellent. training in the three subjects mentioned, 
is the most amateurish of persons the momemt he 
begins to handle the* microscope, and when lie? trie*s 
his hand at deciphering the facts eif life that aie 
presented to him when he examines micro-organisms 
under the microscope. It is not the ehemist who 
is te> blame, it is his education that is at fault. He 
does not know’ how to observe*, the? facts of develop- 
mental life history are? a closed hook to him. His 
senses record certain impressions ; they result in 
vague perceptions but never in clearly defined 
ce inceptions. Does any ehemist think that a se*nes 
of observations in biology that correspond to s<*ls 
of observations or esxperiments in chemistry that 
would only be given to chemists in the*ir fourth 
of training, can be accomplished in their first bio- 
logical year ? That is what it amounts to when 
chemists in their fourth year or at the close of their 
career in colle'ge take out a course in bacteriology 
without the slightest training in biology. It cannot 
be done* The result is that when the voice of tla* 
tempter becomes insistent, the training of the 
chemist in bacteriolejgy is apt to dege*nerate into an 
attempt to become mechanical experts at certain 
standardised mechanical operations. That is what 
the training in bacteriology usually amounts to in 1 he 
medical student’s career, and he? is somewhat bet I it 
oil than the chemist, because whilst it cannot hr 
said that he has hael a bite at biology, he has had a 
lick at it. The ehemist sees t he futility of this lend 
of procedure in the realm of chemistry. It would 
be quite feasible; to train a laboratory attendant to ! 
perform fairly complex operations in chemist r\ j 
and become; quite expert at them— -in fact, attendant'’ j 
often perform experiments at the lecture table* j 
better than the lecturing professor. But supp<»» e j 
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he chemist were judged by this mechanical skill, 
e would be the tirst, and rightly so, to cry out. 
hat, however, is precisely what the study of bac- 
"‘riology will amount to in the hands of chemists, 

1 1 less they can free themselves from the procedure 
i vogue in medical laboratories. Let them face the 
et that they must either obtain a preliminary train- 
i j_r in certain aspects of biology or else give up the 
udy of bacteriology except as a pastime. One feels 
wt-lined to retort us did Huxley when he was worried 
h\ a divine who “ -put his foot into it every time he 
< : >cned his mouth.” The retort was: “(Jo and dissect 
!rug.” So one would say to the chemist: “ (jjo and 
t a biological training, no matter what the means 
I, which this training is obtained.” Of course one 
,|. i s not expect, the chemists to go hand-in-hand 
m iihering flowers and trying to lind out tlie technical 
unties for a lot of plants and animals. Old time 
|i< .(.my consisted largely in learning the technical 
Himes of plants. All this is a thing of the past. 
I’,, land all this rubbishy learning of names are vast 
l»ii (logical truths corresponding to, say, the laws of 
chemical union or the principles of osmosis. It is of 
iln utmost- importance that some of these biological 
liuths should be known before the student tackles 
tin- science of bacteriology. Tt must be considered 
t h.d if a course of bacteriology were instituted at a 
hmlouieal centre, it would be given only during the 
((including part of the period of training on account 
.,] its difficult nature. Why, then, should the chemist 
In* expected to plunge into a course of bacteriology 
without the slightest preparation in biology to lit 
him for the task? The result, of course, is that, as 
.dnxuly stated, a number of empirical facts are 
•denned, and then* the matter rests. Again, superfi- 
cially considered, a training in examining things under 
t he microscope does not appear necessary. A person 
with (food eves can see just the same as any other 
|iitmiii who has equal powers of vision. Every 
biologist knows tin* fallacy which is here involved, 
li < niduses sensation with perception. The sensations 
nl hot li are the same, ’mt oh 1 how different their 
pen epf ions 1 Rooks lr»'e been written to enable 
tin chemist to identify various objects under the 
michoeope, hut very few without a biological training 
( in do more than just identify the grosser objects 
with something that they have seen depicted in tho 
knot And wli('M attempts are made with very 
tiny objects like yeasts and bacteria, very disap- 
pointing results are obtained. It may well be stated 
that the industrial chemist has too much on his 
Limb already, and has no time to devote to the 
fcbulv of biology as a preparatory course for the study 
ol h„( teriology. In that ease the subject should be 
fit a June Quite apart from the subject, of bac- 
'(‘iiology it must, however, be confessed that, it is 
kinlh to be expected that a modern chemist should 
l"K‘L r o the powers that the microscope puts into his 
hinds. Even if he means to devote himself to the 

111.1 dhirgical side, for example, in which living 
"I'u.misms play no part, lie still needs the training 
111 mu loscop^ . 

I h filial conclusion which the above remarks lead 

1.1 1 this, that a course in microscopy exemplifying 
th- main biological truths, and giving the chemist 


an insight into the developmental factor in the lives 
of animals and plants, should precede the study of 
bacteriology. The specific proposals as to the line 
which Hiit'li a course should lake and the manner ill 
which it should lead to a second course embracing 
the study of bacteria, yeasts and moulds will be 
given in a subsequent article. Finally, the mode in 
which the bacteriology course should proceed so as to 
be of most use to the chemist in his subsequent life 
work will be delineated. 

Royal Technical College, 

Glasgow 


CHEMICAL ENGINEERING AT THE BRITISH 
EMPIRE EXHIBITION 

By Prof. J. W. H1NCHLEY 

The nine and a-half acres of machinery in* the 
Palace of Engineering alone provide so many exhibits 
of groat importance to the chemical engineer and 
factory manager that it is difficult to know where to 
begin. Some of the oldest engineering devices, 
which are almost forgotten to-day, and the latest 
inventions for the same purpose are to he seen. The 



The Hydrautomat 
Fio. 1 . 


old-fashioned but really useful hydraulic ram, 
which may be seen on the stand of Sir \Y. H. Bailey 
and Go., has its modern equivalent in the apparatus, 
( Fig. 1) shown by 1 1 ydrautomat, Ltd. It is a pumping 
device which will work for an unlimited time without 
expense. A smull difference of level may be utilised 
to raise water to any height by making it produce, 
in the first instance, compressed and rarilied air. 
Two operating tanks at the base of the machine fill 
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and empty alternately by means of an automatic 
valve, and in doing so compress the air in the empty 
tank and produce a partial vacuum in the full one. 
Pipes connect the upper part of each tank to alternate 
compartments in the lifting column, and each parti- 
tion in this column carries a transfer valve -which 
dips into the chamber below to a depth oorresjKmding 
to the amount of water lifted during each stroke. 


A coal pulveriser, the “ Atritor ” (Fig. 2), is exhibited 
by Alfred Herbert, Ltd. In this machine a double 
pin disc type disintegrator is employed, and the fan 
is mounted on the same shaft as the rotor of the 
disintegrator, and ejects the coal dust direct into 
the furnace for burning. As the material falls from 
the feeder the induced current of air draws the coal 
into the disintegrator, but any heavier material 


HOPPER. 

CUT OFF SLIDE 
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COAL ANO AIR 
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RENEWABLE l INING, 
DISCHARGE BRANCH. 
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STATIONARY DISC 
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DELIVERY FAN 


SEPARATOR *HUTE 
COLO AIR FOR SEPARATOR 


t HOT AIR CONTROL VALVE. 


HOT AIR 
ENTERING M/C. 

The “ Atritor ” 


Kr a. 

It will be realised that the water in any compartment 
is forced upwards by the difference in pressure pro- 
duced in the. two sets of pipes. The water thus 
moves in a series of stages to the highest compartment. 

The increased efficiencies or special advantages 
obtained by using pulverised cnnl as fuel have* led 
to developments in grinding machinery which, whilst 
important for the use for which they were designed, 
arc also applicable for other purposes. 


drops dow'n a discharge shoot. Provision is made tui j 
a supply of hot air to dry the coal as it passes tlir* »«igh j 
the machine, and for the addition of small amounts j 
of fuel oil when the coal to be burnt is of ven 1"" j 
grade. 

The <v Impact Grinder** (Fig* 3) of W. 8. ILinm . 
and Son, Ltd., is interesting on account of the sm‘l» e ' 
method by which a fairly uniform product is obb'inei . j 
It is not, however, a grinder, but a disc type 0 _ 
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lisintogrator, similar to the “ Perplex ” machine. 
Vny material which docs not pass through the screen 
s raised by the rotor and discharged by the current 
if air produced, through a slot at the top of the 
mlverising chamber back again into the feed spout. 


The acid-resisting Kitson -Utley rotary pumps may 
be mentioned. In this pump the casing is machined 
to a definite curve, so that sliding blades of fixed 
length, when rotated in a slotted eccentrically placed 
boss, fit without clearance in all positions. The 





The “ Impact Grinder ’* 

Km. 3 


A simple “ mill-stone grinder which is worth 
inspection is to bo seen on the same stand. 

The IFurrell ITomogeniser, a variety of colloid 
mill, may also be worth consideration. The rotor 
consists of what may ho said to be two half w iilth 
pulleys fixed web to web, and revolving close to an 
out i*i jucketted casing. Mho material to be treated is 
ful to the centre of the compound pulley, passes 
hi tween the two webs, and is delivered between the 
two rims and the casing, where it is subjected to 
powerful shearing forces. The feed of material 
ngulates the rate of working. 

The concrete mixer exhibited by Drummond and 
t'o, Ltd., is obviously suituble for other mixing 
epilations, e.r/., furnace charges, batch mixings, etc. 

I he " Elexala ” and “ Hosiline ” centrifugal pumps 
■ s hown by the Pulsometer Engineering To, and due 
to 1 lie lat ts Hon. R. C. Parsons, should interest every 
Hu mieal engineer who has to pump sludge or liquids 
< h.uged with solids or abrasive materials. Mhe 
f ( it ure of these ]jurnps is the use of a rubber coated 
in ))« ||(*r with flexible vanes of pliant rubber. M be 
|,( Manee to erosion of rubber is well known. Tn 
Ik Resiline ” pump the whole of the impeller 
the interior of the casing is covered with rubber. 

1 k resistance to wear of these pumps brings to mind 
tk recent use of rubber linings to hall and tube 
m 'lk in place of the usual quartzite or metal linings. 


pump has proved itself during the last two years; 
it maybe used as a blower or exhauster with success. 

An improvement in the duplex pump shown by 
Hayward, Tyler and Co , Ltd. ( Fig. 4), by the appli- 



Duplex Pump with Twells Valve Motion 
Fio. 4 
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cation of the Two 11 m’ valve motion is well demon- 
strated by a pump in work, It differs from the usual 
valve -gear in the closing of the steam ports ; alt hough 
each piston controls the opening of the opposite 
valve it closes its oum valve. A hydraulic pump by 


work or where shocks may occur ;] the Haws or blow 
holes present in cast bodies are absent, and the 
seatings are made of a hard alloy autogenously 
united to the working parts of the valve. Drop- 
forged bodies of valves in special bronze shown by 



Km. 5 


the same makers and actuated by compressed air 
is worth attention on account of its value in providing 
hydraulic water in places where a compressed air 
service only is available. 

New means of transport in factories are always of 
interest, and the Rcdler conveyor for grain, flour 
or powders should be examined. The conveyer is 
shown at work, and the effective way in which a 
easing full of flour is moved is very convincing. A 
chain of simple Hat design J in. thick is carried by 
sets of sprocket w heels at each end of the conveyor 
casing. The height of material which may he 
carried by the chain is equal to the widt h of the chain. 
Tt is in fact a kind of scraper conveyor in which no 
scraping takes place. It is stated that 4 horse power 
will convey .50 tons through 100 ft. per hour by 
means of the Kodler conveyor, whilst 20 h.p. is 
required if a screw conveyor be used. An important 
improvement in magnetic separators is the “ ( as- 
eader (Fig. 5), demonstrated by the Magnetic 
Separator (‘o., of Liverpool. The poles of a series 
of magnets are arranged to form undercut steps in 
a delivery shoot. At each step a very strong field 
is produced which holds any shape of iron or steel 
with remarkable security and certainty. A flap at 
the last step falls when the current is cut off and 
diverts the separated iron into a special receptacle. 

Valves and cocks are a source of trouble to the 
chemical engineer, and at times a faulty valve is 
responsible for the* failuie or comparative failure of 
a new' plant. The wrought steel valves shown by 
Victory Valves, Ltd., give confidence in high-pressure 


1\ L). Mitchell, of Dundee, arc also of interest in 
this connexion when steel is inadmissible. This 
firm have an interesting exhibit of containers with 
an ingenious " capsule closing." 



The Merco Plug Valve 
Em. 0 


The “ Klinger ” valve is essentially a chemical 
w r orks valve ; it has no seat to corrode and ;my 
leakage is readily stopped. A smooth cylindrical 
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.lunger moves through two jointing rings of flexible 
.laterial, separated by a bush of similar material to 
hat. of the plunger, in which are placed passages 
>r the fluid. A gland provides for the constraint 
■f the flexible rings. It will be seen that such a 
alve will prevent many troubles in chemical plant, 
t > avoid w hich in some cases two or more ordinary 
\ .lives are fitted. 

The careful design and excellent workmanship 
diown in the valves of normal pattern shown by 
,1 Jflakeborough and Sons, Ltd., deserve attention, 
whilst their exhibit of the Lundgren-Boyd Rotary 
\ ah e, the. Edwards automatic stop valve, and the 
burner- Johnson hydraulic valves, are of the greatest 
interest, to the water-power engineer. A plug cock 
that will neither stick nor leak is the attractive 
claim made for the “Merco” plug valve (Fig. (>), 
manufactured by the Audley Engineering Co., Ltd. 
Lubricant ducts are provided in the plug and a 
lubricant chamber at its base. By means of a screw 
at the end of the plug, compression of the lubricant 
takes place, the plug is released and lubricant dis- 
tnbuted over it. Mini feasibility of the claims is 
olnious. Another cock made, by the same firm is 
[unvided with recesses in both the body and plug, 
m> that no working surfaces an* exposed to the 
fluids whether the cock is in the open or closed 
godlion ; any deposit formed cannot therefore affect 
tlu M* surfaces and scoring and jamming are avoided. 

(To be continued.) 


NOTES FROM CANADA 

(jintTul Notes 

The sugar refineries of Canada, are very active 
,md the export business has been good. 

The first unit of the National Cement Co., Montreal. 
h under const met ion. It will have a capacity of 
txiiHHH) barrels per annum. The company has 
an j aired a large acreage* of raw material adjacent 
to mil way and harbour facilities. 

The raw fur crop for the last liscal year was vainest 
at 816,761,597, greater portion being exported. 
I’li* re is no large* establishment for the dressing and 
do ing ot furs in Canada. There are approximately 
hxto fox farms in the country. 

V company has been formed in Alberta under the* 
u-'rne of the* Prairie Oils Ltd., for the manufacture 
‘>t carbon black at High Prairie, Alberta, from the 
l‘ii_'e natural gas wells of tin* district. The Dominion 
("'VTinnent has granted a permit for this purpose, 
lls the wells arc located in a district where* the* gas 
1 aunt >1 be* economically utilises! for he*ating or lighting 

[Hit |)< »S(*S. 


I In* Ctah-ldaho Sugar Co., one of the largest 
l 8 V sugar-beet refiners, contemplates erecting a 
sicMi refinery at Maeleod, Southern Alberta. It is 
d |>n sent negotiating with the' farmers of the district 
f" 1 a guaranteed production from 60(10 acres of 
culture. This is receiving favourable eon- 
^Itfuiion. Many farmers in the adjacent State of 
nil (l na have adopted sugar-beet growing and are 
<>bi uning good results. 


Messrs. Court au Ids, Ltd., have Commenced t ho 
erection of an artilicial silk plant, at Cornwall, Out. 
The Foundation Co., of Canada has the contract for 
the general construction, and the Canadian Vickers 
that of steel supply. 

The Dominion Tar, Chemical and Paper Co., 
which is sponsored by British interests, represented 
recently in Canada by the Karl of Bunmore and Sir 
Harold Button, has leased land in Toronto, Out., 
for the puqiose of erecting a factory. Similar 
sites have been secured in Montreal, S{. Boniface 
and Vancouver, so that the company will possess 
a chain of works from ocean to ocean. 

Canadian Company News 

Notwithstanding depression in the steel industry 
at the early part of last year, the annual financial 
statement of the Steel (Jo., of Canada, shows satis- 
factory earnings for 1923. These earnings amounted 
to S3, 284,467, after providing for repairs, maintenance 
and improvements and providing for inventory 
reserve and income tax for 1923, but before making 
provision for depreciation and bond interest. These 
latter disbursements were- depreciation reserve 
$377,651, bond interest $441,962 and dividends on 
shares $1,259,741, leaving the sum of $627,875 
to be credited to profit and loss account. 

There have been no new developments in the 
affairs of the Bay City Pulp and Paper Co., or the 
Saguenay Pulp and Power Co., which have been 
in the past, more or less, under the direction of Sir 
Frederick Becker, of London. The financial report 
of the Saguenay Co., shows a deficit of Si 83,826 in 
1923, compared with a deficit of $419,579 the previous 
year. The financial condition of the Becker concerns, 
in Canada, is attributed to poor management and 
direction. 

The annual statement for the year 1923 of the 
Consolidated Mining and Smelting Co , of Canada, 
is very satisfactory, notwithstanding the power 
shortage which prevented a full realisation of the 
earning potentialities of the concern. After all 
charges, including those for depreciation and taxes 
which are both about double what they wen* in 1922, 
there is a net profit of .81,681,162 available for 
common stock, as compared with 8975.449 in 1922, 
and .$270,722 in 1921. This sum is equivalent to 
$3.98 per share on Ihe stock, or 15-9 per cent, on 
the $25- par value of shares. 

The asbestos mines uf Quebec* ha\e had a lean 
year, and one of the larger companies has gone into 
liquidation. The annual report of the Asbestos 
Corporation of Canada Ltd., very well illustrates the 
condition of these industries. The operating profits 
for the year, after provision for income tax, were 
$368,936, as compared with $727,093 in 1922, with 
no w'ritc off for depreciation and depletion. After 
curtailed dividend distribution of the year, a surplus 
of only $22,230 existed. It is stated the company 
intends to try the wet process for the extraction of 
asbestos instead of separating the fibre by screening. 
The process is claimed to give increased production 
of asbestos, at less cost and improved quality. 
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Juno 11. 


June 11 
to 13. 


June 1 1 . 


J une 12. 


June 13. 


,j uly 15. 


Sept. 8 
to 11. 


FORTHCOMING EVENTS SOCIETY OF CHEMICAL INDUSTRY 


Faraday Society ani> the Textile Institute, 
nl the Hi itish Empire Exhibition, Wembley, in 
Conference Hall No. 4, from 2.30 p.m. to 0.30 
p.m. Various papeis will be read and <lis< ussed. 

Society oe Dyers and Colourists. Annual 
dinner on dune 11 at the Hotel Victoria, 
Northumberland Avenue, London, S.W. 1. Con- 
ference on Juno 11 and 12 at the British Empire 
Exhibition, Wembley; on June 11 (3 p.m.) J. It. 
Ilannay will give “ An Historical Survey of 
Dyeing and Cal ico Printing,” and on June 12 
(11 n. m.) Prof. A. G. Green, K.R.S., will speak 
on “ Modern Methods of Dyeing.” River out- 
ing (cost 15s. per person) to Windsor on 
June 13. Application for tickets should bo 
made to the Society of Dyers and Colourists, 
30, Pearl Assurance Buildings, Bradford. 
British Empire Exhibition, Wembley. Con- 
I cremes on “ Heredity as the Basis of National 
and Industrial E!li< iene> Also oil dune IS 
and 25. 

Chemical Society. Meeting to be held in the 
Theatre of the Royal Institution, 21, Albemarle 
Street, W. 1, at 5.30 p.m., when the Fara- 
day Lecture, entitled “ Atomism in Modern 
Physics,” will ho delivered bv Prof. R. A. 
Millikan. 

University oe London, University College, 
Gower Street, W.C. 1, at 5.30 p.m. First of 
Three Lectures on Physics by Prof. R. A. 
Millikan. Lectures 2 and 3 to bo delivered on 
dune 17 and 10, respectively. 

The Institute of Chemistry Students’ Asso- 
ciation (London). Visit of Chemical Students 
to Wembley. At 0.45 a. in. an Inaugural Meet- 
ing will be hold at University College, Gower 
Street, W.C. 1, at which the President of the 
Institute, Prol. G. G. Henderson, LL.D., 

F. R.S , will take the chair. Mr. W. d. IT. 

Wooleoek, C-B.E., General Organiser of the 
Chemical Section of the Exhibition and Presi- 
dent-elect of the • Society of Chemical Industry, 
will explain the objects of the exhibits and the 
sjM'cial features of interest. Prof. W. P. 
Wynne, C.B.E., F.R.S., President of the 

Chemical Society, hopes to support the speaker 
at the meeting. The cost of the visit, including 
icturn ticket to Wembley, entrance to the Ex-* 
hihition, and ticket for luncheon, will lie 5s. 
Fuilher information can ho obtained from Mr. 

G. S. W. Marlow. 30, Russell Square, London, 
W.C. 1, and applications should be made not 
later- than d une 28, 

Institute oi- Metals. Annual Autumn Meeting, 
to ht ojioiied at the Institution of Mechanical 
Engineers, when W. M. Corse, S.B., will 
delivei tlie third annual Autumn Lecture. On 
September 9 the morning will be devoted to 
reading and discussion oi papers, followed by 
luncheon at the Connaught Rooms, Kingswav, 
the afternoon to bo spent at the British Empire 
Exhibition. On September 10 further papers 
will lie presented for discussion, the afternoon 
being devoted to visits to works. A reception 
will be held in the evening at the National 
Physical Laboratory, Tcddington. A detailed 
programme will l>e issued in August. 


ANNUAL GENERAL MEETING, 1924 

PATRON* H.M. THE KING 

In accordance with the provisions of by-law 68 
notice is hereby given that the Annual General 
Meeting of the Society of Chemical Industry will 
be held in the Arts Theatre, The University, Liver- 
pool, on Wednesday, July 9, 1924, at 10.30 a.m. 

The following is the official Programme : — 

Tuesday , July S, 9.0 p.m. Informal Reception by 
the President and the Local Committee at the 
Midland Adelphi Hotel. 

Wednesday, July 9, 10.30 a.m. Annual General 
Meeting in the Arts Theatre, The University, and 
Presidential Address, “A Neglected Chapter in 
Organic Chemistry: The Fats.” 2.30 p.m. Visit to 
White Star Liner, ‘‘Cedric,” and tea on board, byj 
invitation of the YVhite Star Line. 8.30 p.m. Recep- 
tion and Dance in the Town Hall, by invitation of the 
Rt. Hon. 'The Lord Mayor of Liverpool (Arnold’ 
Rushton, Esq.). 

Thursday , July 10, 10.30 a.m. (hour subject to 
alteration). Messel Memorial Lecture by the Rt. 
Hon. Viscount Leverhulme, in the Arts Theatre, andl 
presentation to the Lecturer of the Society’s Messel 
Medal for 1924, 12.30 p.m. (hour subject to altera- 
tion). Visit to the Works of Messrs. Joseph Crosfield 
and Sons, Ltd., Warrington. Luncheon by invitation 
of the Directors. Inspection of the Works of Messrs. 
Joseph Crosfield and Sons, Ltd. Cost of travelling, 
5s. 7.30 p.m. Annual Dinner, in the Midland Adelphi 

Hotel. T ickets, exclusive of Wines, 12s. 6d. 

Friday , July 11, 10.0 a.m. Business Session in the 
Physics Lecture Theatre, The University. 1.0p.m k 
Luncheon at the Midland Adelphi Hotel, by invitation 
of the Chairman and Directors of The United Alkali 
Co., Ltd., followed by visit to Works of The United’ 1 
Alkali Co., Ltd. Cost of travelling, 3s. 6d. 7.30 p m. 

Dinner at Port Sunlight, by invitation of the Chairman 
and Directors of Messrs. Lever Bros., Ltd. (lost uf 
travelling, 2s. (id. 

Saturday, July 12. About 9.30 a.m. (details later) ’ 
Visit to Lake Vyrnwy. Inspection of the Liver [mol 
Corporation Waterworks (limited to 150). Luncheon 
and tea, by invitation of the Water Committee of the 
Corporation of Liverpool. Arrive Liverpool about 
9.30 p.m. Cost, dinner on train included, 25s. 

Unofficial FJrcursUms. Tickets to be booked in 
Liverpool at Reception Room: — -Chester, River Ue 
and Eaton Hall; Isle* of Man; Llandudno end 
Beaumaris (sea) ; Lake District (two days). 

Members intending to attend the meeting are asked 
to send their applications, accompanied by die 
appropriate remittance, as early as possible to dr. 
K. Gabriel Jones, City Laboratories, Mount Pleas, nt, 
Liverpool, to whom all inquiries relating to pri\ ite 
hospitality, railway travelling and other maters 
connected with the meeting should be addressee 

A ballot list for the election of Members of Council 
has been despatched to each member entitled to 
vote. J. P. Lonostaff, 

General Secretai y 
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OBITUARY 

Dr. G. H. BAILEY 

George Herbert Bailey was bom on May 17, 1852, 
at Barnard Castle, in the County of Durham. From 
rarlv years he was particularly attracted by scientific 
pursuits. In 1870 he graduated Bachelor of Science, 
London University, and from 1880 to 1882, was science 
master at Tattcnhall College, near Wolverhampton, 
; (-signing this appointment to become a student at 
hr Owens College, Manchester, when? he took the 
croud and third year’s courses in Chemistry and 

I 'h ysics, at the same time carrying out spectroscopic 

• .■searches under Prof. Schuster, also researches on 
■ Morophyll with Dr. Sehunck, and on vanadium 
, ..in pounds in the Laboratory of Prof. H. E. Roscoo. 
\\ hi 1st at Owens College he was awarded the Dalton 
( 'hemical Scholarship. 

Prom 1884 to 1885 he continued his studies at 
Heidelberg, under Profs. Bunsen, Kopp, Quincke and 
i;<)M>nbusch, obtaining at the end of this period the 
1 ) Sr (London) and Ph.D. (Heidelberg).* 

lie now became demonstrator and lecturer in 
(Ik mist ry at the Owens College remaining there 
tm (he long period of 24 years, during which time he 
i-.mied out a considerable number of researches. 

The technological side of chemistry appealed to 
him particularly, and ho was associated from early 

I I a \ s with the Manchester Section of the Society of 
t 'hemical Industry, of which Section he was Chairman 
in 11)05-7. During his residence in Manchester he 
mulrrtook a considerable amount of consulting work, 
pail irularly on behalf of the Corporation of 
Manchester. 

In \pril, 1009, lie was appointed Chief Chemist to 
the British Aluminium Company, Ltd., his head- 
(piarteis being at the Kinloehleven works of (ho 

• om pan e. Ill this appointment he found eonsideiable 
m •]><■ for his activities until 1020, when, at the age of 
OS, the company permitted his retirement, retaining 
him however, as their Advisory Chemist up to the 
lime of his death. Two attacks of pneumonia, in 
1 900 and 1000, had left a heart weakness, which, 
tlmugli it had troubled him comparatively little in 
n vnit years, nevertheless persisted, and a day spent 
m too great activity in his garden at Datehet, that 
in loved so much, ap [tears to have been responsible 
t' a a heart seizure which brought to a sudden termin- 
ation a life in which one can truthfully say there had 
ht' ti no idleness. He leaves a widow, three sons 
and a daughter ; his eldest son is a squadron leader 
m the Royal Air Force, the second is in Rhodesia, 
-i no the third in New Zealand. 

M's published words include : 1881 : Componen- 

lui dcr absorption spectrum erzeugeuden seltenen 
' ,( l' n (Her., 21, 1520). 1884: Some vanadates of tlio 

ammes {Jour. Chum. Hoc., 1884, 000). 1880 : Separa- 

1 " 11 and estimation of zirconium {Jour. Chan. Soc., 
,s ^'n 110 and 181 ), also (Annalen, 222, 252) ; Analysis 
;a j '>)>]>ite {Jour. Chem. Hoc., 153); (Annalen, (222), 

' 0 1887 : The double sulphate of lead and 

•’ ''"innium {Jour. Hoc. Chem. Ind ., 1887, 415); 

termination of atomic weight by means of the 
^ mal sulphate {Jour. Chem. Soc., 1887, 076 t); 

' <T s uhoxide {Chem, News., 55 and 263), and with 


C. J. Fowler, Silver-suboxide {Jour. Chem . Soc., 
416 T and 54 p) ; Interpenetration of absorption 
spectra {Jour. Chem. Soc , 141 t) ; Atomic weight of 
zirconium (Brit. Ass., 1887) ; Absorption spectra 
of rare earths ( Brit. Ass., 1887) ; Ahsorpt ion spectra of 
the haloid salts of didymium (Brit Ass., 1887) ; 
Components of the rare? earths yielding absorption 
spectra {Ber. 1887, 2760 and 3325) ; Temperatures 
at which various sulphates undergo decomposition 
{Jour. Chem. Soc., 1887, 100 P.) ; Influence of mass 
on chemical decomposition {Jour. Soc. Chem. Ind., 
01). 1889 : Estimation and occurrence of sulphur 

in coal {Jour. Soc. Chem. Ind., 300) ; On the vitrified 
cement from an ancient fort (Memoirs, Mane. Lit. 
and Phil. Soc.) ; Method for the separation and 
estimation of zirconium {Annalen (232), 3). 1890 : 

“With A. A. Read:” The behaviour of the more 
stable oxides at high temperatures (Brit . Ass. 1890) ; 
“ With J. C. Gain ” : A method of quant itative 
analysis (Brit. Ass., 1800) ; The spectra of the haloid 
salts of didymium (Brit. Ass., 185H>) ; “With A. Hop- 
kins : ” The behaviour of the more stable oxides at 
high temperatures {Jour. Chem. Soc., 200 t). 1800 : 

The effect of noxious gases on plant life (Mane. 
Field. Naturalists. Soc., 50). ISO I : A report on 
the atmosphere of Manchester (Mane. Field Natural- 
ists Soc.). 1802 : Conditions affecting plant life in 
a town atmosphere (Brit;. Ass.). ; Air impurities of 
towns {Jour. Soc., Chem. Ind., 700); “With Lamb ': 
The atomic weight of palladium {Jour. Chem. Soc., 
745 t). 1803: On the liability of pine trees to 

lightning strokes (Mem., Mane. Lit. and Phil.). 1804: 
Some aspects of town air as contrasted with that in 
the country. (Mem., Mane. Lit. and Phil.); r l ho 
stability of oxides considered in relation to the 
periodic law {Jour. Chem. Soc , 315 T.) ; r l lie volatility 
of salts during evaporation {Jour. Chem. Soc., 445). 
1003: “ With Hart. The manufacture of sulphuric 
acid by the chamber process {Jour. Soe. Chem. Ind., 
538). 1905 : Higher education in the chemical 

industry {Jour. Soc. Chem. Ind., 1205). 1010 : A 

record of analysis (Jour. Inst. Met., 1, 210) ; Analysis 
of aluminium and its alloys (Jcmr. Inst. Met., 1, 151). 
1013 : The corrosion of condenser tubes (Jour. Inst. 
Met., 71). 1010 : Electric furnaces applied to 

non-ferrous metallurgy (Jour. Inst. Met., 305) ; on 
the third report of the corrosion research committee 
(Jour. Inst. Met., 1, 185). 1017 : The effect of heat 

on the rate of softening of cold rolled aluminium 
sheets (Jour. Inst . 11, 104). 1010: The 

action of hard industrial waters on aluminium (Jour. 
Inst. Met., i, 187) ; On the fourth report of the 
Corrosion Research Committee (Jour. Inst. Met., 
1, 234). 1020 : The corrosion of aluminium (Jour. 

Inst. Met., 2, 404) ; The rate of corrosion of aluminium 
(Jour. Soc. Chem. Ind., 118 t). 

Dr. Bailey was the author of the following text- 
books :• — First stage Inorganic Chemistry, the New 
Matriculation Chemistry, Elements of Quantitative 
Analysis, Tutorial Chemistry. Part 2, “ Metals and 
Physical Chemistry,” Advanced Inorganic Chemistry. 

The above notice has been compiled at the request 
of the Manchester Section and the writer is indebted 
to Mr. T. Lewis Bailey, his brother, for most of the 
above information. 
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ATOMS AND ISOTOPES* 

By Dr. F. W. ASTON 

That matter is discontinuous and consists of 
discrete particles is now ail accepted fact, though it 
is not obvious to the senses on account of the extreme 
smallness of the particles. Some idea of their size 
and numbers can be gained by the , hypothetical 
division of a piece of matter into smaller and smaller 
pieces until the ultimate atom is reached. Eor this 
purpose a model decimetre cube of lead is taken and 
cut in such a manner that after each operation a 
similar cube of half tin* linear dimensions and one 
eighth the \olume results. Modern science shows 
that this operation can be repeated no less than 
28 times before the ultimate atom of lead is reached, 
and that the number of atoms in the original cube 
is so enormous that placed in a string as close to- 
gether as they are in the lead they would extend over 
six million million miles. Again, if an ordinary evacu- 
ated electric light bulb were pierced w it h an aperture 
such that one million molecules of the air mitered 
per second, 1 he pressure in the bulb would not rise 
to that of the air outside lor a hundred million 
years. 

Dalton, in his atomic theory, postulated that 
“Atoms of the same element are similar to one 
another and equal ill weight,** a simple and definite 
conception which has been of inestimable value in 
the development of chemistry A little 1 later Prout 
suggested that the atoms of all elements were made 
of atoms of a primordial substance which he endeav- 
oured to identify with hydrogen. If Dalton and 
Trout were both right tlu* chemical atomic, weights 
should all be whole numbers, hydrogen being unity. 
Chemical evidence was against this, and Trout’s 
theorv was abandoned for the time We cannot 
test the truth of Dalton's postulate by chemical 
methods since these require countless myriads of 
atoms, and, therefore, only give a mean result. 

The weights of individual atoms can be investi- 
gated by means of the analysis of positive rays and 
the early experiments of Sir A A. Thomson suggested 
that one element neon— had atoms of two different 
weights but the method of analysis was not accurate 
enough to prove the point. The requisite accuracy 
has been obtained by means of an instrument called 
the “ mass-spectrograph ** In this the charged 
atoms in a beam of positive rays are sorted out 
according to their weight by means of magnetic 
and (lectiic fields so that they strike a photographic 
plate at different points. A mixture of atoms of 
diflerent weights an ill give a series of focussed lines 
called a mass spectrum and tin* relative weights of 
the atoms can he calculated from tin; position of 
their lines to an accuracy of 1 in 1000. 

As the result of this analysis it has been shown 
that neon (Atomic Weight 20-20) is a mixture of 
atoms of weights 20 and 22 These constituents 
have identical chemical properties and are called 
“isotopes.” Chlorine (At Wt . :j.V4r») is a mixture 
of isotopic atoms of weights ,T» and 27. About half 

• May Lecture, delivered before the Institute of Metals, 

on May 4. 


the elements so far analysed are mixtures and some 
are very complex. Thus krypton has six, tin at least 
seven and xenon possibly nine constituent isotopes. 
Recently, by means of the method of “ accelerated 
anode rays,” the work 1ms been extended to many 
metals and already some fifty of the eighty-four 
known non- radioactive elements have been analysed 
into their constituent isotopes or shown to be 
“ simple.” 

Most important of all is the fact arising out of 
these measurements that all true weights of atoms 
can be expressed as whole numbers to a very high 
ilegree of accuracy. This remarkable generalisation 
known as the “whole number rule” lias removed 
the last obstacle in the wax r of a simple unitary 
theory of matter. We now know that Nature uses 
the same bricks in the construction of the atoms of 
all elements, and that these standard bricks are the 
primordial atoms of positive and negative electricity,"* 
protons and electrons. 

According to the nucleus theory of the atom first- 
suggested by Sir Ernest Rutherford, which has led 
to such wonderful advances recently in the hands 
of Trofessor Bohr, all tin* protons which are much 
heavier than electrons, are packed with some of 
the electrons in a central nucleus or sun round which 
circulate the remaining electrons like planets in'! 
orbits. The protons and (‘lections are so minute | 
compared with the atom itself that it is diflioult to 
indicate their numerical relations. If we were to 
construct a scale model of the atom as big as the - 
dome of St. Tanks we should have some* difficulty 
in seeing the electrons, which would be little larger 
than pin heads, whilst the protons would escape i 
notice altogether as dust particles invisible to the 
unaided eye Experimental evidence leaves us no 
(‘scape from the astounding conclusion that the atom 
of matter as a structure, is empty, empty as the 
solar system, and that what we measure as iN 
spherical boundary really only represents tin* limiting 
orbits of its outermost electrons. 

All the chemical and spectroscopic properties of 
an atom depend on the movements of its planetmv 
electrons, and these in their turn depend on 1 lie 
positive electric charge on the central nucleus. In , 
the ease of isotopic atoms the net positive charge <m 
their nuclei is the same, giving identical ehemWl 
pro perl ies but the total number of protons is different, 
giving dilTereut atomic weights. 

Transmutation of one element to another can onh 
be achieved by the disrupt ion of the nucleus. Tim ! 
requires enormous forces, but by the bombardment i 
of atoms by swift alpha particles Rutherford ha> : 
succeeded in breaking up the nuclei of several <>f j 
the lighter elements. This transmutation onh j 
takes place as the result- of a direct hit on the nuek m, . 
the chance of which is only oik; in many million" ; 
The quantity of matter so transmuted is imbed 1 
almost inconceivably small, but it- is the first 'ty i 
towards the release and control of the so enHnl 
“atomic energy.” We know now' with certamt) j 
that four neutral hydrogen atoms weigh appreei bl\ i 
more than one neutral helium atom, though tin*) j 
contain the same units, 4 protons and 4 elect i m j 
If we could transmute hydrogen into helium m< ter j 

j 

- » j 
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would, therefore, be destroyed and a prodigious 
quantity of energy would be liberated. The trans- 
mutation of the hydrogen contained in one pint of 
water into helium would set free sufficient energy 
to propel the Mauretania across the Atlantic and 
hack at full speed. With such vast stores of energy 
at our disposal there would bo literally no limit to 
iiie material achievements of the human race. 


AMMONIUM PERCHLORATE 

ROYAL COMMISSION ON AWARDS TO INVENTORS 

This Coni mission heard on May 20 and June 2 
the claims by Messrs C. W. Bailey, If. S. Denny, 
A ,1. Dunk,.J, A. Cress wick, R. Young, J. O. Williams,’ 
ind A. T. Jeff oris for awards in connexion with the 
li.mufacture during the war of ammonium por- 
lilurate at Rmgwith in Derbyshire. The hearing 
ns before Mr. Justice Tomlin, the chairman, Mr. 
■ K Notion, G.B.F., K.(\ and Mr. A. Ghaston 
Harman, F.R.S. Several of the claimants appeared 
^.person ; Mr. Whitehead, K.C., and Mr. Gourtney 
Terrell appeared for the Crown. Ammonium per- 
chlorate was, in small quantity, used during the 
war as an explosive, but it is fairly easily detonated 
ami seems to have been less suited for marine mines 
than for quarry work, where its use is well known, 
h lias for many years been manufactured by Mr. 

* 'arisen in Sweden, and when the British Govern- 
ment decided to manufacture in this country it 
obtained from Mr. Carlson s firm full details of the 
manufacture of ammonium perchlorate by mixing 
solutions ot sodium perchlorate, prepared electro^ 
lytically, and ammonium sulphate. Solubility curves 
ammonium perchlorate and sodium sulphate 
• 1l, ‘ * :n d by the Crown to have been supplied by Mr. 
tai Ison's firm. The Lang with factory was a difficult 
problem and the Government sent a number of 
tf anied and capable chemists and chemical engineers 
to put it in order and manufacture economically. 

I he ( laimants after many difficulties succeeded m 
making a considerable quantity of ammonium per- 
( i ojdte and they claim that the improvements 
made on the Carlson process deserve special recog- 
nition The Crown claims that such improvements 
i,s " m ‘ made could have been thought out by anv 
••("iqietent and skilful chemists who were supplied 
" i Ul t J lc n(M ‘ essa . r .v information and that the claimants, 
tliough they did good work, did merely that for 
" h ' < ' 1 t ‘ l0 . y wen> employed and paid. The case is 
J, • vet completed and is being heard in. camera. 

1 ,s understood that the improvements in respect 
' ( uhK 'n awards are claimed are all for methods of 
s< pa ratejy crystallising out the sodium sulphate 
l,Ml ammonium perchlorate. 


IVof. 0. Hahn has been invited to succeed Prof, 
bodenstein m the chair of physical chemistry in 
Hanover Technical Hochschuh . 


THE INSTITUTE OF PHYSICS 

At the Annual General Meeting held on May 26 
Sir Charles A. Parsons, K.C.B , F.R.S., was re-elected 
President. The Vice-Presidents are Prof W H 
Eccles, F.R.S., Mr. C. C. Paterson, Dr F. H Rayner* 
and Sir Napier Shaw, F.R.S. Sir Robert. Hadfieldj 
F.R.S., is Treasurer, and Prof. Alfred W. Porter* 
F.R.S. , Honorary Secretary. 

From the Annual Report it appears that the demand 
for highly trained and qualified physicists at present 
exceeds the supply. 'The Report deals at some 
length with the new monthly Journal, of Scientific 
Instruments , which is being produced by the Institute, 
and edited at the National Physical Laboratory. 
It also refers to the Lectures on Physics in Industry, 
which are being delivered under the auspices of the 
Institute, and a second volume of which will shortly 
be published by the Oxford University Press. It i’s 
pointed out that the publication of these lectures and 
their circulation among manufacturers should do much 
to promote one of the main objects of the Institute, 
which Ls to urge the importance of physics in industry’ 
and to encourage the employment, of physicists 
qualified to understand where and how physical 
principles and knowledge may be utilised in increasing 
the efficiency of existing processes, and in the 
development of new applications. 

ACADEMIE DES SCIENCES 

During the meeting on May 10, Prof. Richet des- 
cribed a new treatment of tuberculosis by the juice 
of pure, dried, and raw meat, a method suggested 
by the fact that the reparation of the tuberculous 
organism takes place by the reconstruction of muscu- 
lar tissue disorganised by the disease. Monsieur G. 
Bertrand described a method for “ stoving ” cocoons, 
in which the action of heat was replaced by that 
of ehloropicrin which ensured the death of the pupa 
without harming the silky envelope. Monsieur de 
Broglie described a method of determining the 
wavelengths of y rays by their photo-electric effect. 
Monsieur Breton communicated a paper by G. 
Kimpflin on the permeability of synthetic resin to 
infra-red rays. A plate of bakelite, 5 mm. thick, 
allowed the passage of 35 per cent, of the rays, and 
the introduction of two per thousand of ferric chloride 
reduced .the transparency b\ one per cent. The 
permeability of a “ bakelised plate of paper of the 
same thickness was 17 per cent., whereas under 
similar conditions, that of a plate of ebonite was 
three per cent The author hopes by reducing the 
thickness of the plate of resin, and by compensating 
the slightest mechanical resistance by introducing a 
suitable charge, to increase the permeability to the 
infra-red, and to obtain results of interest tfr industry. 

During the meeting u n May 26, AIM. Lumtere 
described the results of developing silver bromide 
photographic plates after fixation. The method is 
long, but has the advantage that development can 
be carried out in daylight and gives a negative 
with a finer grain. Prof. Moureu and C. H. Dufrais 
described further work on oxidation catalysis utilising 
free oxygen. The authors emphasised the theoretical 

b2 
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importance of the catalytic action of sulphur and its 
compounds, not only because of its direct theoretical 
consequences, hut also because of its bearing on 
biology. Tn fact, according to res ent work, sulphur 
appears to play a most important part in oxidations 
in the' living body. Monsieur Schloesing described 
the influence of soil bacteria on plant life, and Prof. 
Urbain described an anomaly observed in the reduc- 
tion of bichloride of mercury by sodium formate, 
which was of considerable theoretical interest. Prof. 
Le Uhatelier communicated a note by Monsieur 
PeczaJski, describing a new observation on salts in 
metals. MM Pesgrez, Bierry and Ratherry des- 
cribed further work on diabetes, showing that the 
quantify of fat to bo used in the diet for diabetic 
patients should be regulated according to the chemical 
structure of the fats, and to the relative proportion of 
the proteins and carbohydrates in the diet. Each 
individual needs a certain characteristic amount of 
fat, which is usually small in serious cases of diabetes. 
Insulin increases the absorptive capacity for fats, 
permitting a better utilisation of the carbohydrates. 

THE BRITISH CHEMICAL AND DYESTUFFS 
TRADERS' ASSOCIATION, LTD. 

The first annual meeting was held in London, on 
May 15, eighty-five representatives being present 
from various parts of the country. In submitting 
a report of the first year’s work, the chairman, Mr. 
Victor Blagden, said that previously there had been 
two associations having the same 1 - objects. So 
as to present a united front to the Government, 
the manufacturers and the consumers, an amal- 
gamation was (‘fleeted, the result being the present 
trade organisation, now registered as a non-trading 
concern. Roughly 8(> new members had been 
elected during the year and further a p [dicat ions 
were promised. r l here were now 128 members, whilst 
only 20 (inns had discontinued membership, and 
considering the trade depression, -this was very 
satisfactory. Increased membership was required 
to provide for increased activities. 'I 'he Association 
was a non-trading concern, hut when chemical or 
dyestuffs traders’ interests were unfairly encroached 
upon, or when any point of principle was raised 
affecting their interests, either by a Government 
Department or by some commercial or industrial 
interest, the Association was prepared to offer 
resistance. Valuable assistance had been rendered 
to members in connexion with the Reparations 
Recovery Act. In numerous cases the Associa- 
tion obtained satisfactory settlements for members 
in contesting Customs’ claims for reparations levy 
on goods that were not liable. The committee was 
not satisfied with the attitude of the Board of 
Trade towards merchant ing interests in respect 
of dyestuffs It was unfortunate that the Board of 
Trade refused to publish particulars of all licences 
granted. The importance of the various consuming 
industries seemed to have been lost sight of alto- 
gether. The Board of Trade and the Licensing 
Committee appeared to be willing to inflict any 
handicap involving the production of inferior finished 
goods so long as they could, by refusing to grant 


import licences, push unsatisfactory homo-mad€ 
colours. It was difficult to understand why the 
Association’s request for representation on behal 
of dyestuff traders on the Licensing Committee wae 
so persistently refused when it was remembered 
that over 75 per cent, of the applications for licences 
came from merchants. The committee had sub- 
mitted a memorandum regarding the proposed 
agreement between the British Dyestuffs Corpora- 
tion and the lnteressen Gemeinschaft. Lists of 
reparation colours had been Issued to members, 
but despite the approval of the consumers, it was 
not possible to induce the Board of Trade to introduce 
a special discount to merchants purchasing supplies 
from reparation stocks, for re-sale. Much work 
had been done in relation to Part I of the Safe-/ 
guarding of Industries Act, and the Customs had 
been persuaded to accept invoice values and not 
to assess the value of dutiable goods on their own 
estimate. Ho (Mr. Blagden) had no comment to 
make on the desirability of protecting certain 
essential industries, hut he had no hesitation in 
stating from close and continued experience, that 
Part 1 of the Key Industries Act w as doing a great 
deal more harm to the trade of the country, especially 
to re-export business, than was necessary in order 
to provide a shelter for such industries. It had 
cut us off completely from the freedom of inter- 
national trade in chemicals in which we had pre- 
viously played a leading part, and this country 
had lost its place as the best source of supply for 
every and any chemical whether made here or not . 
Many eases of hold-up and delay in clearing goods 
through customs had been dealt with, and an 
attempt w r as being made to induce the Treasun 
to introduce a system of 11 bonding ” of goods liable 
to Key Industry duty. Tn general commercial 
matters the Association had been active. It had 
dealt with the question of tin' right of wharfingers 
to put a general lien on goods. Action had been 
taken regarding the revision of railway freight raff s 
and negotiations were in progress for the reduction 
of the Port of London Authority charges for chemical- 
A great deal of press propaganda had been carri< <1 
out and effective work had been performed with 
the aid of the Associations parliamentary machine 
In proposing a vote of thanks to Mr. Blagden. 
Mr. E. T. T. Reynolds expressed his appreciation 
of the work performed by him as their first chairman, 
and pointed out that organisation was of vital 
necessity. Manufacturers and consu mers had realised 
this long ago, but traders had only come together 
recently and had leeway to make up. The trader 
was appreciated as an indispensable link in the chain 
of trade. Great Britain was the leading tradin'! 
country, not only because it was the largest producer 
or the largest consumer of essential com modi! vs, 
but because it was the largest trader. Chemi< ils 
and dyestuffs were indispensable in times of pc •( <' 
or of war, and the Association had to empha-w 1 
the further truth that efficient and effective dis- 
tribution was the bridge between producer «• nd 
consumer, and that the trader provided that bridge 
much more economically and effectively than n re- 
sponsible officials. 
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CORRESPONDENCE 

THE HISTORY OF THE GAS PROCESS 

Sir,— -With regard to your interesting short 
, ditorial note in the issue of May 30, concerning the 
\ story of the gas process, perhaps you would allow 
io to give you — as concisely as possible — the facts 
ith regard to the early history of this industry. 

The evolution of gas from decaying vegetable 
, at ter had been known for centuries, and in 1600 
- r example, Van Heknont, then resident in Brussels, 

. .served that coal “ did belch forth a wild spirit 
, , breath,” and the word “ gas ” itself seems to 
i, vc been first, used by this famous ‘Dutch chemist. 

I fhe earliest account of illuminating gas given 
.t, bv coal is that of Thomas Shirley in the. “Philo- 
djihieal Transactions” of 1667, who noticed (very 
jnjpropritttely) that gas was being issued from a 
veiling near Wigan. The first man who definitely 
j.i.pi red a gaseous product by the*, carbonisation 
ei wgetable matter, including coal, was Robert 
It >\ |e in 1691, and in 1726 Stephen Hales mentions 
t i [ 1 \ experiments in this direction in his publication, 

L \ t actable Staticks. ” The Rev. John Clayton, 
l>e. m of Kildare, whom you mention, was also 
..ne of the earliest investigators, and lie showed 
iii.it tin* inflammable gas given off by the spring at 
W’liiMii was really due to the coal underneath. Ho 
tlien heated coal in an open vessel and there is an 
.usoii.nl of his experiments in the “Philosophical 
Tr.msaef ions ” of 1739. 

(\>.ii was first carbonised on a commercial scale 
m* n l\ tor the production of coke, and not for gas 
.it all, at the iron works of the Prince of Nassau- 
S.i.u hnicken at ttultzbach, and this process is 
di'x'iibed in detail by the French author, Pc Gcn- 
."innr, in his book printed in Paris iu 1770. Also 
l lie icsults of experiments on the distillation of 
<imI were published by Watson in 1781, and the 
K.ul of Puudonald interested himself in the matter, 
as \"ii state, whilst in 1784 Professor J. P. Minekclers 
sii;Mjesteil tli<‘ use of gas for filling balloons. 
Indisputably, howewr, the real pioneer of the 
industry, that is the systematic carbonisation 
"I ">.-d or other vegetable material for tin' pro- 
diKtion of gas on a practical scale, was William 
Murdoch, who was horn in 1764 at the village of 
hiiLMi m Ayrshire. He began to experiment* wit li 
tin carbonisation of shale and coal when he was 
•> h< > v , and as a matter of fact then' was a small 
n|, h iop of shale in his father’s cabbage garden, 
lb' H ems to have commenced these experiments 
,l h. sit 1770. 

V is well known, he became one of the chief 
,lM n () f the very remarkable stall' that Roulton and 
A it i were able to get together, and for a number 
n1 wars was their engineering representative in 
t -'mvall. He continued his experiments with gas 
11 1 m 1792 lighted his house at Redruth with coal 
- 1 wliioh was the first building in the world to 
" illuminated in this way, and the house is still 
b"\\n to visitors. James Watt, however, not for 
1 first time in his career, showed an utter lack 
,,im g ination in the matter and did his best to 
‘urage Murdoch in every possible way, whilst 


he also prevented him from continuing his experi- 
ments on the locomotive. Incidentally, Murdoch 
seems to have been the first man in the world to 
have ever constructed a steam-driven model loco- 
motive, although because of Watt’s influence, 
already mentioned, the work was abandoned. The 
real pioneer of the steam locomotive is Richard 
Trevithick, who was unquestionably tin* greatest 
engineer in the world, and it is hopeless to get the 
ordinary man to understand that Stephenson 
was not the pioneer of the locomotive, but that 
Trevithick constructed the first steam railway 
in the world in Walt's years before Stephenson was 
ever associated with locomotives. 

Murdoch was subsequently appointed manage' 
of Boulton and Watt's factory in Birmingham, 
and continued his experiments in spite of Watt, 
lighting the factory throughout with gas in 1802, 
the first industrial establishment to be lighted in 
this manner, the occasion being the celebrations 
for the peace of Amiens. He then began to supply 
gas plant to factories, and the first factory to be 
lighted — apart from the Birmingham establishment 
— was the cotton mill of Messrs. Phillips and Leo 
in Manchester in the year 1805, which was fitted 
with a complete gas plant and 900 gas burners. 
Murdoch described this installation in the most 
lucid and detailed manner before the Royal Society 
of Arts in 1808, and the account can of course he 
read in their journal, whilst, at the same time he 
was awarded for this paper the Society’s Rum ford 
Cold Medal. Murdoch’s work on the gas process 
is almost incredible, and his retorts and gasometer, 
for example, which are still in existence in Birming- 
ham, might be* comparatively modern productions. 

Quite independent of this work of Murdoch’s, 
the gas process was also developed in Prance by 
the famous Phillippe Lebon, who was an engineer 
in th(' service of the French Government (Depart- 
ment of Bridges and Roads), and wiio seems to have 
commenced his work — using sawdust in place of 
coal -about 1791. He completed his investigations 
by 1799, and caused a great sensation in Prance 
in 1801 by lighting his house in the Rue St. Dominique, 
Paris, with gas. Lcbnn, of course, met with the 
usual fate of almost all great men. and after being 
subjected to petty persecution and derision for 
the greater part of his life, came to a miserable 
end, being as a matter of fact stabbed to death in 
mistake for Napoleon, whom lie strongly resembled 
in appearance. 

Finally, although 1 do not want to make this 
letter too long, I should like to add a few words 
about the immortal Winsor (whose name w r as spelt 
indiscriminately as Winsor, Winzcr, or Wintzler), 
a German horn in Moravia, and who first of all 
travelled from Frankfort apparently to try to 
come to some business arrangement with Lebon. 
The latter very wisely would have nothing to do 
with him, and Winsor therefore came to London 
to start a gas lighting company, since he writes in 
one of his pamphlets: - 

“ The thought of introducing the discovery for 

the advantage of the British realm struck me like 

an electric shock.” 
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Ho took up his quarters in 1800 at the Star and 
Harter HoteJ, 97, Pall Mall, a site which is now 
occupied by the Carlton Club, and his efforts to 
establish a gas industry by means of lectures, demon- 
strations and pamphlets were one of the sensations 
of England. The whole episode, which of course 
has its humorous side, is almost incredible, and 
to give one example, Winsor promised to anyone 
who would subscribe to his gas company that he 
would give them a profit of fHMH) guineas per year 
for even 7 guineas invested (1 !). 1 7 ,< H X ) shares on 

these lines were sold in It) days, rising from one 
guinea at par to 7 guineas per share, whilst it was 
reputed that they would rise to 100 guineas, and 
according to one letter of the period Pall Mall was 
blocked an it h people in carriages, on horseback, and 
on foot rushing t<> invest. Whether Winsor was 
stark crazy or only a mountebank is not clear, 
but at any rate it was due to. his efforts that gas 
lighting commenced in Croat Britain, and Pall Mall 
was the first publie thoroughfare in the world to 
be lighted in this way, on January 28, 1807. 

Wht'ii Winsor and his supporters tried to get a 
Bill through the House of Commons to authorise 
the formation of a company, it was opposed very 
vigorously by Boulton and Watt, who by this time 
seem to have had some glimmering of the possible 
value of the gas process, and by their efforts the 
Bill was thrown out. Subsequently, however, it 
became law on June 9, 1810. 

In one last word 1 would like' to mention also that, 
in addition to Murdoch and Lebon, another man 
who ought fitly to be regarded as a pioneer » f the 
gas process is Samuel Clegg, who was very luckily 
appointed chief engineer of the first gas company 
in London, and who had been a mechanic under 
Murdoch. This Clegg was also an extraordinary 
man, and it may interest your readers to know that 
with regard to the present “ Caraeristi ” low-tem- 
perature carbonisation plant now being erected by 
the Ford Company in the United States, in 1825 
Samuel Clegg designed and worked a retort on almost 
identical lines, that is a travelling cast-iron plate 
continuous carbonising apparatus, although he used 
a fire underneath and not a hath of molten lead. 

I may say that l gave some time ago a paper 
on the history of the gas process before tin* Newcomen 
Society for the Study of Historical Engineering, 
which name may perhaps not be familiar to the 
a\eragc chemist, and this paper will be available 
in the “Transactions’' of that Society in the near 
future.- I am. Sir, etc , David Brownlie 

BETTON’S BRITISH OIL 

Sir, In tin* article by l)r. W. Forbes-Leslic 
(May 29), on “ The Oil Shales of Somerset,” mention 
is made of the extraction of oil for medicinal purposes 
in 1791. It would he of interest to know if this refers 
to “ Belt on s British Oil,” which was stated to have 
been obtained by the distillation of the bituminous 
sandstone of Pitehford, in Shropshire. The oil was 
sold by a family named Bo\ ce in Shrewsbury, about 
eighty years ago, and w as muc h esteemed as a cure for 
sprains and rheumatism. The pitch well does not 


now appear to be productive, but it was the means of 
making a considerable fortune for the inventor of the 
medicament. The introduction of the shale-oil 
industry is somewhere stated to have its origin in the 
refining, in 1847, by James Young, of the tere<Y* 
petroleum of Alfrcton, in Derbyshire, to wices 
attention had been called by Lord Fly fair. b- 1 

Perhaps some further information, or verificatied ^ 
of the points mentioned, though only of historic,- j 
interest, may be forthcoming. — I am, Sir, etc., e f 

H . C U Auden J 

Whitehedge Hoad, e>&\ 1) 

Garston Y ^ R 

June 2, 1924 ^ *] 

/ 

VIEWS FROM DOWN UNDER l j 

Sir,- — “ Caret Law ” from Paisley has a go at 
you on March 14, this number has just come to hand 
here, and as I had already made some similar reflec- 
tions about chemists and lawyers, I am encouragec* 
to raise my voice from Down Under, so look out. 

Personally I do think that the canny lawyers have 
got the advantage in respect to the organisation ol ! 
their profession, but then they never do anything 
new, they always look up all manner of musty 'precet 
dents before they begin, and above all things, they, 
never get in a hurry. What on earth would a lawyei 
do if he were asked unceremoniously for a decision 
on some important matter and w r as expected to answer 
in, say, a couple of hours, yet how many chemists, 
are expected to provide accurate data for the buying! 
department bused on analysis which can only he 
given by a good expert in the time named ; w hat on 
earth docs a lawyer ever produce except long series 
involving n to n+m multiples of 9/8 where n and m 
are any large numbers. 

With such a narrow outlook how relatively eas> 
it was for them to have so organised and arranged 
their profession as to he able to secure easy times for 
themselves and good remuneration. Then again, 
their work brings them all the time into close contact 
with the human side of affairs, they are not called 
upon to live half their lives in a mental world remote f 
from all the commonplace affairs around them, the' 
lawyer is always commonplace, it is his job. Thu 
creative chemist spends more than half his life think- 
ing of things as remote as possible from this ; even 
fellow r chemists wrapped in their own particular 
affairs and difliculties, only similar in their remote- 
ness from the commonplace find it difficult to under- 
stand each other. I noticed hi one of the journals 
the other day (1 am not sure if it were yours) that 
some chemist had been “ slinging off ” as we say <»it 
here, about the absence of chemists on boards oi 
guardians, town councils and the like, how in ilw 
world does he suppose that a man is to spend all his 
day, for instance, on the synthesis of aa/3/3 dexfio- 
hevomethylethyl anthraqubional suJphonamide, and 
then go and spend his evening listening to complaint* 
from Jones about the failure of the drains in X street, 
or to plumb the depths of subtlety involved when 
Mrs. Y, with n-J-1 children and a husband who 
“ drinks ” applies for new blankets for the winter. 
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But seriously I am really delighted with the effort 
Mr. Woolcock is making to found Chemistry House, 
and 1 shall have little sympathy with you if you 
grumble when our energetic president (where does 
he get it all from) demands that YOU, from the 
height of your Olympic Chair, should see that the 
lower work! gets moving in the matter. Tell Mr. 
Woolcock that I wish him every conceivable success, 
and that I look forward on my return (if ever T do 
return) to an invitation from him to a nice cosy, 
comfortable, well-furnished place (in Chemistry 
House) somewhere near a ** bar where a good whiskey 
and soda will make us both feel very human and of 
Iho world, and perhaps even delightfully common- 
place. — 1 am, Yours, etc., 

Harry Williams 

Arlington Mills, 

Botany, N.S.W. 

April 25, 1924 


PERSONAL AND OTHER ITEMS 

The following names are included in the official 
list of His Majesty’s Birthday Honours : — Baronet : 
Alexander Grant, chairman of Messrs. McVitie and 
Price. Knights : W. Galloway, D.Sc., A. Smith 
Woodward, D.Sc., E.R.S., lately Keeper of Geology in 
the British Museum. Order of Merit : Prof. Sir C. S. 
Sherrington, President of the Royal Society. G.B.E.: 
Sir Josiah Stamp, K.B.E., I). Sc. O.B.E. : T)r. E. P. 
Cat heart, M.D., F.R.S., professor of chemical physi- 
ology, Glasgow University; R. Townsend, chief super- 
intendent of ordnance factories, War Office. Imperial 
Service Order : W. J. Bean, curator of the Royal 
Botanic (hardens, Kew. Congratulations are to "be 
nflerod to Sir Alexander Grant, who has boon a 
member of t he Society of Chemical Industry since 1 905. 

The Council of the Ro\al Society of Arts has 
unanimously resolved to confer the Albert Medal 
tor 192 1 on the Prince of Wales, in recognition of 
m*i vices rendered to arts, manufactures and commerce 
as president of the British Empire Exhibition, and 
b\ his visits to the Dominions and India. 

Tt is reported by Th<> Time* that an assistant 
chemist formerly employed by Bayer’s dye works at 
U'vcikusen, has been sentenced at Wurzburg to six 
months’ imprisonment for the betrayal of industrial 
secrets. Ho ay as convicted of having sold a number 
<>f d\ e secrets, of which he had illegally obtained 
possession, to persons in Great Britain and tins 
Dinted States. 

^At the sale of the late Sir J. Dewar's library, 
•17 guineas was paid for the Journal of the Chemical 
Society, 1871- 1923 and that Society's Annual 
j|j‘P)° rls on the Progress of Pure Chemistry, 1904 — 

Juom Paris the death is announced of Monsieur 
undo Deutseh de la Meurthe, a director of the 
petroleum refinery bearing the same' name. 

Mr. J. G. A. Roberts, J.B., vice-chairman of Boake, 
nberts and Co., Ltd., manufacturing chemists, 

vmo i W ^° on -D^bruary 10, has left 

tl 10,1L8, with net personalty, £108,059. 


Dr. N. Comber lias been elected to the chair of 
agricultural chemistry in the University of Leeds, 
which has been vacant since the retirement of Prof. 
C. Crowther, now Principal of the Harper Adams 
Agricultural College. 

The University of Melbourne has decided to 
confer the title of emeritus professor of chemistry 
upon Sir David Masson in recognition of his services 
to the University. 

The death of Commendatore Ersilio Baron i 
deprives the Assoc ia/.ione Chimica Tndustriale di 
Torini of one of its founders. Comm. Baroni” was 
the president of the Societa Italians Esplosivi e 
Munizioni. 

Dr. TT. O Hofman, professor of metallurgy in the 
Massachusetts Institute of Technology, and author 
of valuable treatises on metallurgy, died recently in 
Cambridge, Mass. 

Dr. K. G. Jonas, of the Breslau Technical Ilochs- 
chyle, has been appointed to succeed Prof. E. Heuser 
ifi the chair of cellulose chemistry, in the Darmstadt 
Technical Hcckscktde. 

^ At the animal meeting of the Institution of Civil 
Engineers, the following officers Avere elected 
President, Mr. Basil Mott. Vice-Presidents, Sir W. H. 
Ellis, Mr. E. Palmer, Sir Archibald Denny, and Mr. 
K. F. Crosbie Trench. Members of Council : Mr. 
H. N. A I lot t, Mr. A A. Biggs, Sir J. Cadman, Sir D. 
(Jerk, Colonel R. E. B. Crompton, Mr. 11. A. (’utler, 
Mr. W. W. Grierson, Sir R. A. Hadlield, Sir B. H. 
Henderson, Mr. E. P. Hill, Mr. G. W. Humphreys, 
Sir 0. R. S Kirkpatrick, Sir M. Macdonald, M.P., 
Mr. J. MacGlashan, Mr. J. P. Maxwell, Sir H. P. 
Maybury, Sir J. Monash, Mr. G. T. Nicholson, Mr. 
J. B. Porter, Sir R. A. S. Redmuyne, Sir H. Reid, 
(■apt. M. H. P. R. Sankey, Sir J. E. C. Snell, Mr. 
W. A. P. Tait, Mr. J. D. Watson, and Sir A. E. Yarrow. 

The Sugar Industry in Prance 

The total production of sugar from October 1, 
1923, to April 15, 1924, was 430, 894,1Gb kg., whilst 
the output of glucose was 17,077,295 kg. 

The Physics of Textile Pibres 

One of the Sessions of the Empire' Textile Confer- 
ence which Avill be held at the British Empire Exhi- 
bition, Wembley, during Whitsun week, will bo 
devoted to a General Discussion oil Physical and 
Physico-chemical Problems relating to Textile 
Fibres. *’ ’Phis Discussion is being arranged jointly 
by the Faraday Society and the Textile Institute, 
and it aaJII he held on Wednesday, June 11, from 
2.30 to 0 30 p.m., in Conference Hall No. 4. The 
Introductory Address Avill be given by Dr. W. Law- 
rence Balls, P'.R.S., and the programme of 12 papers 
includes contributions from all the leading labora- 
tories in Great Britain and Ireland engaged in 
textile research. Full particulars may be obtained 
from the Secretary of the Faraday Society, 10, 
Essex Street, London, W.C. 2, or from the Secretary 
of the Textile Institute, St. Mary's Parsonage, 
Manchester. 
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REVIEWS 

CHEMISTRY IN THE TWENTIETH CENTURY 

An Account or the Achievement, and the Present 

State of Knowledge in Chemical Science. 

London: Ernest Bonn, 1024. Pp. viii i 2S1. 

Price 15s. 

The volume under review, which contains twenty- 
four essays written by experts in each selected branch 
of chemical science, has been compiled under the 
guidance of a Committee representing the Scientilic 
Societies Among these learned associations the 
Society of Chemical Industry has made important 
contributions, for the preface is furnished by its 
President -designate, Mr. W. J. U. Woolcock, and the 
introduction, a comprehensive survey of current 
chemical activities, is the work of the President, 
Dr E. E. Armstrong. 

This treatise should be considered in conjunction 
with the scientific exhibits in the Chemical Hall 
of the British Empire Exhibition (1924), to which 
collections it is to be regarded as a supplementary 
handbook. The a Hades may be divided broadly 
into two classes : monographs dealing with the 
fundamental principles of chemistry, and those 
describing the manifold applications of the* science. 

A philosophical dissertation by Prof Irvine Masson 
on “The Role of Chemistry in Physical Science,” 
which might with equal appropriateness have been 
termed 1 he role of physics in chemical science, indi- 
cates clca rl v and in homely language the m inner 
in which the two kindred sciences are becoming more 
and more intertwined. 

In “The Structure of the Atom” Dr. Andrade 
discusses the nuclear atom, atomic number, isotopes 
and atomic energy. (Demists who are busy with 
less fundamental problems will find in this essay a 
useful synopsis illustrated by striking diagrams. It 
may, however, be remarked that there are still two 
modes of considering chemical elements, just as there 
are two ways of looking at a flock of .sheep In the 
latter instance there is the brutally detached view 
of the butcher who regards sheep in the aggregate 
merely as portable forms of mutton from which he 
can by the aid of appropriate physical instruments 
cleave off cutlets and other oddments. But there is 
another and more sympathetic viewpoint, that of 
the shepherd who distinguishes clearly between one 
member of his flock and another, and to whom these 
individuals represent, personalities with distinctive 
traits and peculiar idiosyneraeies. Only a butcher 
physicist, gazing without a sigh on tin ruin he has 
made, by a bombardment with a-partieles, could 
conclude ([). f>0) that *’ nitrogen which has lost a 
proton becomes carbon ; aluminium which has lost, 
a proton becomes magnesium and so on ” The 
perplexed and saddened chemist — the shepherd of 
his elementary llock — is tempted to ask whether, 
indeed, carbon lias ever been definitely identified 
among the sub-atomic mangled remains of nitrogen, 
and if so how r could this astounding transmutation 
have been accomplished merely by the loss of one 
proton ? 


The confused description of the formation of 
ammonium chloride (p. 55), in which the hydrogen 
of hydrogen chloride, “ negatively charged ” after 
losing an electron to chlorine, becomes attracted bv 
the nitrogen kernel, is not going to help ehemicife 
students to a clear comprehension of complex salts, j 
still Jess will it convert to a belief in the modern : 
electrical theory of combination those writers J 
(pp. 107 and 174) who retain the opinion that oxoniumf 
and earbonium salts contain quadrivalent oxygen. 

These comments may serve to emphasize what in 
the reviewer’s opinion is the singular omission from 
this volume of an article dealing specifically with 
valency and chemical combination from the chemist’s 
viewpoint Many papers have appeared recently 
in ('htniistry and Industry on these topics, and 
similar discussions have taken place at the Chemical 
Society. Yet in this popular treatise on modern 
chemistry there is no adequate treatment of the 
contributions by British chemists to these funda- 
mental problems. 

The visitor to the Scientific Section of the British 
Empire Exhibition will notice on several stalls models 
illustrating the structure of chemical molecules, 
yet apart, from incidental references under crystallo- 
graphy and under the chemistry of carbon compounds 
there is no simple description of the fascinating 
subject of general stereochemistry. A great oppor- 
tunity has thereby been lost of bringing home to t lie 
intelligent enquirer the outstanding fact that, 
although molecules are infinitely small in comparison 
with ordinary every-day dimensions, nevertheless 
the component atoms of those tiny particles behave 
as if they had a definite arrangement in space. 
'This intimate knowledge of the chemical molecule, 
first discovered in the ease of carbon derivatives, is 
ever growing and becoming applicable to the com- 
pounds of other elements, ami to this extension of 
science British chemists have contributed notably, 
as will he seen by a survey of the scientific exhibits. 

Mr. "Barker's article on “ Crystallography,” written 
in characteristically lucid style, is based on Ins 
highly educational exhibit which includes Wollaston's 
reflecting goniometer representing a crucial step in 
the development of crystallographic science, and 
the identical crystal of potassium ferrocyanhD 
employed by Moseley in his classical research on 
atomic numbers. The interest attaching to tins 
excellent monograph is greatly increased by the 
inclusion of a judicious selection of typical diagrams 
and plates. 

Sir William Bragg contributes a short essay on 
X-ray analysis and deals with the structure of 
such representative substances as rock salt, fluor- 
spar, ealeite, diamond, graphite, naphthalene and 
anthracene. 

The article by Dr. Travers on the discovery of 
the ran; gases of the. atmosphere should serve a,s a 
tonic for those doubling souls who are dubious 
about the principle of “ science for science’s sake 
Although only thirty years have passed since the 
discovery of argon, three of the five inert ga 
have found application in the arts and manuf actuivs. 
Concerning the other two the author ends with a 
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note of interrogation, “ Yet who shall say that 
industry may not some day find use for them ? ” 
A similar question may he asked concerning all the 
other less common elements. 

f l he chemistry of carbon compounds, the story 
in simple terms of organic chemistry, deals with 
structure and with the unsaturated state of carbon 
derivatives. Reference is made to the functions 
of oxygen and nitrogen in organic compounds and 
to tautomerism and the chemistry of benzene. 
The ultimate aim of organic chemistry is revealed 
in the statement that “ the whole subject of bio- 
chemistry, which is the chemistry of life, will form 
hut a part- of organic chemistry.” This anticipa- 
tion is followed by a gleam of cheery optimism 
which one may readily associate with the author, 
Prof J. F. Thorpe: — “When this is the case the 
( ausi\s of our bodily ills will he as clear as tho 
.structure of indigo ; and their removal as easy as 
a test tube reaction. The treatment of disease 
will he as sure and as certain as the neutralisation 
ot ammonia by sulphuric acid.” Whatever may 
he the result of this simplification on the panel 
system, ‘‘ ’t-is a consummation devoutly to he 
wi II <1. ’ 

‘ Milestones in Organic Chemistry,” the title 
of Pro! Armstrong's reminiscences from 18(>f> to 
the present, serve to define modern stages in the 
development of the organic branch in chemistry. 

f l he article on the chemistry of colloids deals 
i ic>< only with the fundamental study of the colloidal 
condition but also with practical applications in 
tin 1 arts. Highly informative resumes are contri- 
buted on catalysis, fats and oils, sugar and carbo- 
hydrates, cellulose and synthesis in the terpene 
m rir.s The essay on colour in nature ranges from 
ihlnrophyll to blue skies, blue eyes and the i ri- 
deseence of feathers. The article on coal tar colours, 
"id ten at a few hours’ notice by Air. Heartier, 
rulers inter alia to the effect of the great war on the 
-heme production of synthetic dyes and intermediates. 
Ks^.iys on the biological aspect of chemistry deal 
\Mtli the alkaloids, the nitrogenous constituents 
ol the living cell, biochemistry and fermentation 
and chemistry in agriculture. The applications of 
chemistry in metallurgy and ceramics arc outlined 
m mithoritativo contributions on alloys and on 
pottery and refractories. Flame, fuel and explosion 
furnish a popular theme dealing with modern 
n searches oil coal, the nature of flame and h vdro- 

< ebon combustion. 

It is apparently a far cry from explosives to the 

< 1 ministry of photography, yet it will he noticed in 
l * H ‘ Hv q concluding articles that each of those 
upplicat ions of chemical science has made important 
I 11 egress as the result of the great war. r l here 
i only too great a tendency nowadays to forget 
thr enormous impetus which this regrettable catas- 
P’ephe has had on the development of British 
uhemistry in the colleges and universities and also 
111 He arts and manufactures. This treatise, together 
"ith the splendid exhibits of the Chemical Hall 
m the Palace of Industry, will be a timely reminder 
o what the British Empire owes to chemical science. 

G. T. M. 


CHEMICAL INDUSTRY PAMPHLETS 

Chemists and thetr Work. By Stephen Miall. 
The Quest for Colour. By A. T. do Mouil- 
pied, B.Sc. (Loud.), M.Sc. (Viet.), Ph.Ih, F.I.C. 
Wood Products. By T. W. Tones, B.Sc. 
Fine Chemicals. By T. W. Jones, B.Sc. The 
Heavy Chemical Industry. Bv Bex Furness. 
Chemistry in the Manufac ture of Bioments, 
Paints and Varnishes. By C. A. Klein, M.Sc. 
London : Ernest Bonn, Ltd. 1924. Price (>d. 
each net. 

These are the first six of a series of “ Chemical 
Industry Pamphlets ” which are being issued under 
the a'gis of the Society of Chemical Industry and the 
Association of Bril ish Chemical Manufacturers. They 
are most fascinating tracts written in an engaging 
manner understandable hv all, and possess high 
literary merit. Though prepared with a view to 
propaganda t lie interest which most of them arouse 
is in no way tainted by t his fact . The enlightenment 
of the public as to tho nature and extent of the 
services rendered to tin* community by chemists 
is a task which many people think needs to ho 
undertaken, hut one "which is so little to the taste 
of men of science that fcAv care to undertake it. 
The self-sacrificing authors of these booklets have 
acquitted themselves remarkably well. 

In most cases the subject is dealt with historically, 
and a clear picture is given in simple yet accurate 
language of what applied chemistry achieves in 
providing the comforts of modern life, its security, 
enjoyment, freedom, and leisure. They are not 
“ dry-as-dust ” publications, hut by a truly eloquent 
appeal to the imagination rank as first -class literary 
productions. This is especially true of “ The Quest 
tor Colour,” bv Dr. de Mouilpied, “ The lfcavv 
Chemical Industry,” by Mr. Hex Furness, and 
” Chemists and their Work,’’ by Dr. Miall, the 
Editor of this Jim null, whose ability to arouse the 
interest of the non -chemist in matters generally 
regarded as only of interest to chemists is already 
a veil known. 

It is to he hoped that the pamphlets Avill reach 
the wide circle of readers for whom they am intended, 
and that all members of tho Society of Chemical 
Industry will do their utmost to assist in fulfilling 
this purpose. F. H. Carr 


The Chemists’ Year Book, 1924. By Dr. F. W. 
Atack, assisted by L. Whin yates ; American 
data in collaboration with F. M. Turner. 
Pj>. 1147. Manchester: Shcrratt and Hughes, 
1924. Price 21s. 

The ('hr mints Year Book has undergone many 
changes in its ninth edition. Instead of appearing 
in two volumes, the Year Rook now is issued in one 
volume, at no sacrifice of its handiness, and the 
work has been subjected to considerable revision 
and amplification, including the addition of a 
quantity of American data. Ncav sections have 
been added on Water Analysis (by 8. E. Melling), 
on Essential Oils (by T. H. Durians), and on Spirits 
(by F. Robinson), whilst considerable changes have 
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been made in the sections on the General Properties 
of Inorganic (Van pounds, Physico-Chemical Con- 
stants, Leather Analysis, Brewing Materials, Dairy 
Products (which now includes both British and 
United States methods of examination), Analysis of 
Tobacco, and Agricultural Chemistry, the last- 
named section being contributed by Sir John Russell 
and H. J. Page, it is impossible to make a detailed 
examination of a work that covers so much ground, 
but a comparison with previous editions shows that 
the editors an* fully aware of their responsibilities 
in keeping the work up to date and in striving to 
improve it. Suggestions given in reviews of former 
editions’ have been adopted in some cases, but the 
section on neutralisation methods still awaits revision 
and a few minor points require attention. A work 
that has reached its ninth edition requires no further 
blessing, and it will suffice to say that the improve- 
ment evident in each subsequent- edition is most 
satisfactory evidence of the desire for perfection. 


(1) Ltout and Colour. By R. A. Houstoun, 
M.A., PhD., D.Se. Pp. xi-j-179. London: 
Longmans, Green and Co., 1923. Price 7s. Gd. 

(2) A Treatise on Ltciht. By It. A. Houstoun, 
M.A., Ph.D., I). So. Pp. xi-}-486. New edition, 
revised and enlarged. London : Longmans, 
Green and Co., 1924. Price 12s. Gd. 

(1) Any work that presents the facts of science in a 
really sound, non-teelmieal way is to be welcomed, 
and Dr. Houstoun’s work on “ Light and Colour ” 
deserves a warm welcome. Dr. Houstoun treats 
mainly of aspects of light and colour that make a 
general appeal, not only to the amateur or the 
public, but to the growing number of those who are 
concerned with subjects such as photography, the 
medical and social (‘fleets of light and lighting, 
colour matching and many more. 

After discussing the spectrum, the nature of light, 
and invisible rays in the first three chapters, an 
interesting account is given of spectroscopic investiga- 
tion and the structure of the atom and of stars. 
Chapters follow on the primary colours, colour 
blindness, colour photography, the light of the 
future, photochemistry, phototherapy, and the 
psychology of colour. The writing is easy and 
thoroughly interesting, and the book can be safely 
recommended. In a future edition it would be well 
to give the equivalent of p in the metric system 
on page 2G. 

(2) In this treatise Dr. Houstoun caters for those 
who possess a good knowledge of elementary physics 
and mathematics, but he has wisely dealt with the 
full scope of the subject and has included the results 
of important recent work. The work is divided 
into four parts, devoted to geometrical optics, 
physical optics, spectroscopy and photometry, and 
mathematical theory. All but one of the chapters 
conclude with a number of example's, and the book 
will be of value to all students of physics and 
chemistry, as well as to chemists who wish to refresh 
their knowledge of optical principles. A com- 
mendable feature of both works is their moderate 
price. 


COMPANY NEWS 

SAN SEBASTIAN NITRATE CO., LTD. 

The directors report that the net profit in 1923 was 
£8418, compared with £807 in 1922. The balance 
available, with £8000 brought in, is £16,473, and a 
dividend of 5 per cent ., less tax, is proposed (against 
nil), £5000 is applied in reduction of property 
account, and £5948 is carried forward (against 
£8055 brought in). Last August the directors 
acquired for £15,000 the “ TCnriqucta ’* grounds 
immediately adjoining the company's old properties. 
The manufacture of nitrate was resumed on May 1, 
1923, and has been carried on steadily and 
economically. Profit has been taken in the accounts 
on 66,570 metric quintals of nitrate produced by the 
company itself, and on 22,870 metric quintals repre- 
senting sales to other producers. 

NORTH BRITISH RUBBER CO., LTD. 

The report states that after transferring £50,000 
from general reserve and allocating £16,020 for de- 
preciation on buildings, machinery, plant, etc., and 
£43,150 as provision for loss on foreign exchange and 
stocks of canvas, motor tyres, and paying the divi- 
dends for the year on the first and second Preference 
shares, there remains £24,092 to be carried forward. 

SAN PATRICIO NITRATE CO., LTD. 

The report for 1923 shows a profit, after providing 
stoppage expenses and the usual administrative 
charges, of £4443, which increases the profit and loss 
credit to £10,025. A dividend of Gd. per share, free 
of tax, is recommended, absorbing £2500. The 
report states that the oficina remains closed, and that 
the quota to June 30 next has been sold. For 1922 
there was a loss of £1348, but a dividend of Gd. per 
share, free of tax, was paid. 

BURMAH OIL CO., LTD. 

According to the report, all fields expenditure has 
been charged direct to revenue, and the profit for the 
year, after deducting income-tax, contribution to 
employees’ provident fund, directors' fees, etc., and 
writing off £333,237 for depreciation, is £2,203,890. 
There has been transferred to insurance reserve 
£20,000, and 1o general reserve £200,000, leaving 
£1,983,896. To this is added £201,095 brought 
forward, making £2,184,991. Preference dividends 
absorb £257,500, and the interim dividend of 2s. per 
share, free of tax, on the ordinary shares, £515,110. 
leaving £1,412,372. The, directors recommend <i 
final dividend on the ordinary shares of 4s. per share 
free of tax, leaving £382,133 to be carried forvvaid, 
subject to corporation profits tax. 

SCOTTISH OILS, LTD. 

The report for the year ended March last states 
that the balance at credit of profit and loss account, 
including £31,465 brought forward and after pro- 
viding for depreciation, is £103,528. The direct* us 
recommend a dividend of 3.J per cent., less tax, <>a 
the participating preference shares, requiring £80,379. 
The carry forward is £23,149. 
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ALIANZA CO. 

The net profit for 1923 is £183,539, after providing 
£45,903 for exhaustion of raw material, and £5450 for 
depreciation of plant (in 1922 the net profit was 
£152,759, and £22,850 was allowed for exhaustion of 
raw material, and £10,947 for depreciation. With 
£447,091) brought forward, a total of £030, 920 is 
available, and allowing foi a carry forward of £130,020, 
it is proposed to pay a final dividend of 20 per cent., 
making a total distribution of 100 per cent. (40 per 
emit, in 1922). The company has acquired from the 
Liverpool Nitrate (<o. t lie plant, grounds, and stocks 
of Oficina Buenaventura for £120, IK 10. The local 
board has declared a further interim dividend of 
20 per cent., and this dividend, which will be payable 
on June 20, is intended to take the place of the above 
proposed dividend at the same rate, and no further 
dividend will accordingly be recommended at the 
meeting on July 23. 

FULLERS’ EARTH UNION 

The accounts to March 31 show a net profit of 
£1 1,903, and it is proposed to pay a dividend of 15 per 
(•( ill , to place £5250 to reserve (which becomes 
£29,750) and to carry forward £702. 


PARLIAMENTARY NEWS 

HOUSE OF COMMONS 

Smoke Abatement 

In a written answer addressed to Mr. Lorimer, 
Mr Wheatley said that the Government hoped to 
introduce a Bill dealing with the subject of smoke 
abatement, at an early date. - (May 28.) 

DjcMuffs 

Replying to Mr. Baker, Mr. Lunn gave the following 
statement showing the quantities of intermediate 
eoal-tar products used in the manufacture of dyes, 
and finished coal-iar dyestuffs registered as imported 
into the United Kingdom during the year ended 
December 31, 1923 
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The latter statement shows tin* quantities of dyes and 
dyestuffs obtained from coal tar, registered as im- 
ported into the United Kingdom from the several 
countries of consignment, during the year ended 
December 31, 1913.— (May 30.) 


REPORT 

Report on the Economic and Commercial Con- 
ditions in Switzerland, to February, 1924. 
By O. A. Scott, Secretary in Charge of Com- 
mercial Affairs, Berne. Department of Overseas 
Trade. Pp. 88. H.M. Stationery Office, 1924. 
Price 2s. Od. 

The year 1923 must again be considered as one of 
transition, but conditions are better than they were 
when the last report was drawn up (cf. Chem. ami Ind., 
1923, 795). Imports during the first nine months of 
1923 amounted to 1530 million frs., compared with 
1350 mill. frs. the previous year, whilst exports were 
valued at 1270 mill. frs. against 1318 mill. frs. 
Foodstuffs and textiles are the principal items of 
import. Coal is the next in importance, 1 ,349,450 t. 
being imported in the period mentioned above, or 
85 per cent, of the pre-war quantity. Increased 
building activity has had the effect of increasing 
imports of timber, and in the middle of the year of 
metals also, both manufactured and semi-manufac- 
tured. Imports of chemicals show an increase, the 
following being some of the items in 1923 - Colo- 

plumy, 2293 t. ; soft pitch, 3098 t. : caustic potash 
and soda, 0152 t. ; sulphate of alumina etc., 2957 t. ; 
tanning substances, 2032 t. ; aniline, 1503 t. ; linseed 
oil, 3509 t. ; machinery oil, 9829 t. 

Exports appear to have taken a favourable turn. 
The aluminium industry continues to develop, 
and exports in tin* period under review were valued 
at 14-7 mill. frs. The machine industry showed 
a slight improvement over 1922 conditions ; 
the future of the industry is considered to 
depend on the increased output of high-grade 
products rather than on cheap mass-production. 
The situation in the chemical industry is satisfactory ; 
the restrictions on importation into Britain have 
reduced this trade, but not stopped it, whilst German 
competition is less keen. Notwithstanding foreign 
conqietitioii it was found possible to maintain the 
production of dyestuffs ; exports of aniline dyes in 
1923 amounted to 3100 t., and of indigo to 2828 t. 
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MARKET REPORT 

Thia Market Report is compiled from special information 
received from the Manufacturers concerned. 

Unless otherwise staled the prices quoted below cover fair 
quantities net and naked at sellers' works. 


OENERAL HEAVY CHEMICALS 

Business is maintained at a satisfactory level with a fair 
export business and very steady values. 

Acetic Acid, 40'’,', torli. . .*£23 10s. per ton. 

Acid Hydrochloric . . 3s. 0d.— 6s. per carboy d/d., ac- 
cording to purity, strength and 
locality. 


Acid Nit il( Ho r l w. 


Acid Sulphuric . . 


Ammonia Alkali . 

Bleaching Fowdor 

Bisulphite of Lime 
Borax, Commercial— 
Crystal 
Powder 


Calcium Chloride 
Potash Caustic . . 
Potass. Bichromate 
Potass. Chlorate . . 
Salammoniac 
Salt Cake 

Soda Caustic, solid 


Soda Crystals 

Sod. Acetate 97/98% 

Sod. Bicarbonate 
Sod. Bichromate. . 

Sod. Bisulpbito Powder 
60/62% 


Sod. Chlorate 

Sod. Nitrate refd. 96% . . 

Sod. Nitrite, 100% basis 
Soil. Sulphide cone. 00/05 
Sod. Sulphide cryst. 

Sod. Sulphite, Pea Cryst. 


£21 10s. — £27 per ton makers’ 

works according to district and 
quality. 

Average National prices f.o.r. 
makers’ works, with slight varia- 
tions up and down owing to 
local considerations : 140* Tw., 

Crude Acid, 66s. per ton. 168* 
Tw., Arsenical, £5 10a. per ton. 
168° Tw., Non -arsenical, £6 16*. 
per ton. 

£0 15s. per ton, f.o.r. Special 
terms fnr contracts. 

Spot £11 d/d. ; Contract £10 d/d. 
4 ton lots. 

£7 per ton, packages extra. 

£25 per ton. 

£26 per ton. 

(Packed in 2-cwt. bags, carriage 
paid any station in Great 
Britain.) 

£5 17s. 6d. per ton d/d. 

£30— £33 per ton. 

5Jd. per lb. 

3d. — 4d. per lb. 

£32 per ton d/d. 

£3 10a. per ton d/d. 

Spot lots : delivered. £16 17s. Cd. 
to £19 7s. Od. per ton, according 
to strength. 20s. less for 

contracts. 

£5 5s. — £5 10s. per ton ox railway 
depots or ports. 

£24 per ton. 

£10 10s. per ton carr, paid. 

4|d. per lb. 

£18 — £19 per ton according to 
quantity, f.o.b., 1-cwt. iron 
drums included. 

3d. per lb. 

£13 5s. — £13 10s. per ton ex 

Liverpool. Nominal. 

£27 per ton d/d. 

About £14 10s. per ton. d/d 

£9 per ton d/d. 

£15 per ton f.o.r. London, 1-cwt. 
kegs included. 


RUBBER CHEMICALS 

Antimony sulphido— 

Golden . . . , . . 5jd.--ls. 4d. per lb., according to 

quality. 

Crimson . . . . Is. 3d. — Is. 6d. per lb., according 

to quality. 

Arsenic Sulphide, Yellow Is. lid. per lb. 

Barytes . . . . . . £3 10s. to £6 15s. per ton, accord- 

ing to quality. 

Cadmium Sulphide . . 3s. 9d. per lb. 


Carbon Bisulphide . . £24 — £26 per ton aocording to 
quantity. 

Carbon Black . . . . 6Jd. — 6Jd. per lb. Market firmer. 

Carbon Tetrachloride . . £56 per ton, drums free. 

Chromium Oxide, greon. . Is. 3d. por lb. 

f 4fd. — 6Jd. per lb. Demand very ^ 
Indiarubber Substitutes, \ brisk. Pricos likely to remain f 

White and Dark 1 steady owing to firmness of j 

raposood oils. I 

Lamp Black . . . . 43s. fid. per cwt., barrels free. f 

Lead Hyposulphite . . 7|d. per lb. \ 

Lithopone, 30% . . . . £22 10s. per ton. * 

Mineral Rubber “ Rub- * 


pron ” . . 

£15 10s. per ton f.o.r. London. 

Sulphur 

£10 — £12 per ton, aocording to 
quality. 

Sulphur Chloride 

3d. per lb., carboys extra. 

Thiocflrbanilide . . 

2s. 9d. por lb. 

Vermilion, palo or deep . . 

5s. Id. per lb. Much doaror, fol- 
lowing rise in quicksilver. 

Zinc Sulphide 

7Jd. — Is. 8d. per lb., according to 
quality. 

WOOD DISTILLATION PRODUCTS 

Acetate of Lime — 

Brown 

£14 10s. per ton d/d. Demand 
active. 

Grey 

£19 — £20 per ton. 

Liquor . . 

9d. por gall. 32° TV. 

Charcoal . . 

£7 5s. — £9 per ton, according to 
grade and locality. Markot 

steady. 

Iron Liquor 

Is. 7d. per gall. 32° Tw. 

Is. 2d. „ „ 24° Tw. 

Red Liquor 

10d. — Is. por gall. 14/15° TV. 

Wood Creosote . . 

Wood Naphtha — 

2s. 7d. per gall. Unrefined. 

Miseiblo 

6s. — 5s. 3d. per gall. 60% O.P. 
market stiftor. 

Solvent 

5s. 6d. — fis. per gall. 40% O.P. 
Fairly good domand but little 
offering. 

Wood Tar 

£5 per ton. 

Brown Sugar of Load . . 

£49 por ton. 

TAR 

Acid Carbolic — 

PRODUCTS 

Crystals 

OAd. — 7d. per lb. Demand quiet. 

Crude 00’s 

Is. 9d.- -Is. lOd. por gall. Markot 
flat. Only odd Juts being 

offered. 

Acid Cresylic, 97/99 

2s- Id. — 2s. 2d. per gall. Demand 
still good. Market firm. 

Palo 95% 

Is. lOd. — Is. lid. per gall. Steady 
demand. 

Dark 

Is. 8d. — Is. lid. por gall. Steady 
business. 

Anthrucene Paste 40% . . 

Anthracene Oil— 

4d. per unit per cwt. Nominal 
prico. No business. 

Strained 

9£d. per gall. Very quiet. 

Unstrained 

Benzole — 

8$d. — 9d. per gall. 

Crude 65’s 

10 £d. — Is. per gall, ex works in 
tank wagons. 

Standard Motor 

la. 4£d. — la. 6d. per gall, ex works 
in tank wagons. 

Pure 

Is. 8Jd. — Is. lOd. per gall, ex 
works in tank wagons. 

Toluole -90% 

Is. 5jd. per gall. 

Puro 

Is. l()d. — 2s. per gall. 

Xylol eoml. 

2s. 3d. por gall. 

Pure 

3b. 3d. per gall. 
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Creosote — 

Cresylic 20/24% . . 9d. — 9Jd. per gall. Few inquiries. 

Middle Oil . . Y 7$d. — 9d. per gall, according to 

Heavy . . . . > grade and district. Demand 

Standard Specification j not so strong. 

Naphtha — 

Solvent. 90/160 .. Is. Id.- Is. 5d. Market steady. 

Solvent 90/190 . . Is. 2d. — Is. 3d. Fair business, 


Naphthalene Crude — 
Drained Creosote Sfilts 
Whizzed or hot. piossed 
Naphthalone — 

Crystals and Flaked . . 
Pitch, medium soft 


Pyridine— 90/160 


passing. 

£6- £6 10s. Demand falling off. 

£9 - £12 per ton. Little business. 

£17 — £18 per ton. 

62s. 6d.— 57s. 6d. per ton. Market 
steadier. Few inquiries for 
forward delivery. Very little 
business for prompt. 

21s. Od. — 22s. per gall. Demand 
well maintained. 


Heavy .. 12s. — 12s. 6d. More business pass- 
ing. 

Deliveries are still only required 
in very small quantities owing 
to the dosire of consumers to 


keep stocks down. 


INTERMEDIATES AND DYES 

Business in dyestuffs has improved shghtly during the week. 

in the following list of Intermediates delivered prices 
include packages except where otherwise stated. 

Acetic Anhydride 95% 

Acid H. . . 

Acid Naphthionio 
Acid Neville and Winther 
Acid Salicylic, tech. 

Acid Sulphanilio 
Aluminium Chloride, an- 
hyd. 

Aniline Oil 
Aniline Salts 
Antimony Pontachloride 
Benzidine Base . . 

Benzyl Chloride 95% 
p ('hlorphenol 
p-Chloraniline 
’-Imm.1 1 9/31° C. 
m C resol 98/100% 


p-Cresol 32 / 34° C. 

1 Mchloraniline 
L>ichloranilino S. Acid 
p-Dichlorhenzol . . 
Diothylaniline 

D uno thy aniline .. 

Dmitro benzene 
Duntrochlorbenzol 
1 hmtrotolueno — 48/50 °C. 

66/68°C. 

Di phony larnine . . 
Monochlorbenzol . . 

/> Naphthol 
^Naphthy larnine 
II- N aplithy lamine 
wi-Nitraniline 
P Nitraniline 
Nitrobenzene 
o-Nitroehlorbenzol 
N itronaphthalene 
p-Nitrophenol 


Is. 6d. per lb. 

4s. 4d. per lb. 100% basis d/d. 
2s. 4d. per lb. 100% basis d/d. 

5s. 8d. per lb. 100% basis d/d. 
Is. 2d. Is. 3d. per lb. Steady 
lQd. per lb. 100% basis d/d. 

Is. per lb. d/d. 

7£d. — 8£d. per lb. naked at works. 
7Jd. — 9d. per lb. naked at works. 
Is. per lb. d/d. 

4s. 6d. per lb. 100% basis d/d. 

Is. 3d. per lb. 

4s. 3d. per lb. d/d. 

3s. per lb. 100% basis. 
d^cJ. per lb. Demand moderate. 
2s. Id. — 2s. 3d. per lb. Demand 
moderato. 

2s. Id. — 2s. 3d. per lb. Demand 
moderate. 

3s. per lb. % 

2s. 6d. per lb. 100% basis. 

£75 per ton. 

5s. per lb. d/d., packages extra, 
returnable. 

2s. 4d. per lb. d/d. Drums oxtra. 
9d. per lb. naked at works. 

£84 10s. per ton d/d. 

8d. — 9d. per lb. naked at works. 
Is. 2d. per lb. naked at works. 

3s. per lb. d/d. 

£63 per ton. 

Is. Id. per lb. d/d. 

Is. 4Jd. per lb. d/d. 

4s. por lb. d/d. 

5s. 3d. por lb. d/d. 

28. 4d. per lb. d/d. 

5Jd. — 5£d. per lb. naked at works. 
2s. por lb. 100% basis d/d. 

11 |d. per lb. d/d. 

Is. 9d. per lb. 100% basis d/d. 


p-Nitro-o-amido-phenol 4s. fld. per lb. 100% basis. 
m-Phenylene Diamine . . 4s. 2d. per lb. d/d. 
p- Phonylene Diamine .. 10s. 4d. per lb. 100% basis d/d. 

R. Salt .. .. ..2s. 5d. per lb. 100% basis d/d. 

Sodium Naphthionate .. 2s. 6d. per lb. 100% basis d/d. 
o-Toluidme . . . . 8Jd. per lb. 

p-Toluidine . . . . 3s. 6d. per lb. naked at works. 

m-Toluyleno Diamine . . 4s. 6d. per lb. d /d. 

PHARMACEUTICAL AND PHOTOGRAPHIC 
CHEMICALS 


Acid, Acetic 80% B .P... 
Acid, Aeetyl Salicylic 

Acid, Benzoic B.I*. 

Acid, Boric B.P. 


Acid, Camphoric . . 
Acid, Citric. 


Acid, Gallic 

Acid, Pyrogallic, Cryst. . . 
Acid, Salicylic . . 

Acid, Tannic B.P. 

Acid, Tartaric 


Amidol 

Acotanilide 

Amidopyrin 



Ammon. Benzoate 


Ammon. Carbonate B.P 
Atropine Sulphate 
Barbitono. . 
Bonzonaphthol . . 
Bismuth Salts 


Bismuth Carbonate 
„ Citrate . . 

,, Salicylate 

„ Subnitrate 

Borax B.P. 


Bromides 

Potassium 
Sodium 
Ammonium 
Calcium Lactate. . 


£48 per ton. 

3s. 3d.— 3s. 5d. per lb. Ju good 
demand. 

3s. 9d. per lb. Larger supplies 
available. 

Cryst. £54 per ton, Powder £58 
per ton. Carriage paid any 
station in Great Britain. 

19s. — 21s. por lb. 

Is. 6LI. per II)., less 5% for ton 
lots. Market extremely firm. 
Upward tendoncy. 

3s. per lb. for pure orystal. 
Market very steady. 

7s. per lb. for 1 cwt. lots. Market 
firm ; increasing demand. 

Prices quoted from 2s. per lb. 
down to Is. 9d. for ton lots. 
Market weak. 

38. per lb. Market quiet. 

Is. lid. per lb. less 5%. Much 
firmer with moro demand. Up- 
ward tendency. 

9s. per lb. d/d. 

28. 3d. per lb. for quantity. 

Stocks aro small. 

13s. 6d. per lb. Neglected. Stocks 
low. 

3s. 3d. — 3s. 6d. per lb. according 
to quantity. 

£37 per ton. 

12s. por oz. for English make. 

15s. 6d. per lb. Quiet market. 

5s. 6d. per lb. Small inquiry. 

A steady market. Prices according 
to quantity : 

12s. 9d. — 14s. 9d. per lb. 

11s. 4d.— 13s. 4d. „ 

10s. 2d.— 12s. 2d. „ 

10s. 0d.— 12s. 9d. „ 

Crystal £29, Powder £30 per ton. 
Carriage paid any station in 
Great Britain. 

Fluctuating market. Continental 
prices decidedly firmer. 

lid. per lb. 

Is. „ 

Is. Id. per lb. 

Demand active. Good English 
make can be had from Is. 7d. 


Chloral Hydrate. . 


Chloroform 

Creosote Carbonate 
Formaldehyde 

Clycerophosphatos- — 
Calcium, soluble and 
citrate free . . 

Iron 

Magnesium 


to 2s. (id. per lb. 

3s. 10d. por lb., duty paid. 

Advanced. Higher prices are 
quoted from the Continent. 

2s. per lb. for cwt. lots. Market 
moro active. Makers busy. 

6s. 6d. per lb. Little demand. 

£57 per ton, cx works. English 
make. 

Fair business passing 

7s. per lb. 

8s. 9d. per lb. 

9s. per. lb 



CHEMISTRY AND INDUSTRY 


June 6, 1024 


GIO 


Potassium, 50% . . 3s. fid. ,, 

Sodium, 50% . . . . 2s. fid. „ 

Guaiucol Carbonate . . 12 b. per lb. for ewl. lots. Supplies 
not plentiful. 

He\amine . . . . 3s. 1M. per 13< for English make. 

Market dull. 

Homatropme Hydrobro- 

inide . . . . . . 30s. per ox. 

Hydroquinonc . . . . Is. 3d per lb. i/i i wt. lots. Foreign 

make. 

Ilypophosplntes 

Calcium . . 3s. fid. per lb , for 2# lb. lots. 

Potassium . . Is. Id. per lb 

Sodium.. . 4s. 

Iron ViiiMHtii ('ilr.de 15 P 2s I « 1. 2 s 5d. per lb, according 

to «|uantit\ Ail\mi<e<l 1 »\ 

2d pm lb.' 

Magnesium Carbonnto — .. 

Light Cornmoreial £36 per ton not. 

Magnesium Oxide- - 

Light Commercial . . £75 per ton, lose 2§%. 

Heavy Commercial . . £26 per ton, less 2|%. 

Heavy Pure .. .. 2a.- -2s. 3d. per lb., according to 

quantity. Steady market. 

Menthol— 

A R.R. re«i\sf. B.J*. . fids, pn lb. VVeukm. 

Synthetic .. .. 20s.-— 35s. per U>., according to 

quantity. English make. Steady 
demand. 

Mercurials .. .. Mai kid firm. 

Red oxide . . . . 5 h. 3d.— 5s. 4d. per 3b. 

Corrosive sublimate . . 3s. fid. — 3s. 7d. ,, 

White proeip. .. .. 4s. 7d.--4s. 8 d. „ 

Calomel .. . . 3s. lid. — 4s. „ 

Methyl Salicylate . . 2s. 3d.— -2s. 9d. per lb. for carboys. 

A slightly better market. 

Motol . . . . 1 Is. per lb. ^British make. 

Paraformaldehyde .. 3s. Oil. per lVT^ettcr inquny. 

Paraldehyde , . . , Is. 4d. — Is. fid. per lb. in free 

bottles and cases. Bettor 
demand. 

Phemieel in . . tis. per 13). 

Phena/.one .. .. 7s. 3d. per lb. for cwt. lots. Quiet. 

Pheiiolphthaloin . . . . Os. 9d. — 7s. 3d per lb. Jn more 

]>lentiful supply. 

Potass. Bitartrate— 

99/100% (Cream of 

Tartar) .. .. 88s. per cwt., loss 2$% for ton 

lots. Firm market. Prices have 
upward tondency. 

Potass. Citrate .. . . 1 s. lod. 2s. 2d. per lb. Dearer. 

Potass. Iodido .. .. 10s. 8d. — 17s. 5d. per lb., accord- 

ing to quantity. Demand con- 
tinues. 

Potass. Metabisulphite .. 7|d. per lb., 1-cwt. kogs included. 

Potass. Permanganate — 

B.P. Crystal .. .. 8Jd. — 9d. per lb. carriage paid. 

Commercial .. .. 8d. — 8^d. per lb. carriage paid. 

Quinine Sulphate . . 2s. 3d. — 2s. 4d. per oz., in 100 oz. 

tins. Steady market. 

Resorcin . . . . . . 5s. fid. per lb. 

Sn.ee luu in . . . . . 63s. per 11>., in 50-lb. lots 

Salol . 3«. t m 1 pM lb. Vei\ quiet. 

Silver proteinate . . 9a. fid. per lb. 

Sod. Bcu/.oate, B p. . . 2s. fid. per lb. In steady demand 

for good qualities. 

Sod. Citrate, B P.C., 1923 2- 2s 2d. jier lb, according to 
quautitv. Alia b lima r in com- 
mon u itb other « it mt es. Prices 
advanced by 2d. pci lb. 

Sod. Hyposulphite — 

Photographic .. .. £14 — £15 per ton, according to 

quantity, d/d. consignee’s sta- 
tion in 1-cwt. kogs. 


Sod. Metabisulphite oryst. 37s. fid. — 60s. per owt. nett cash, 
according to quantity. 

Sod. NitropruBside . . 16s. per lb. Less for quantity. 
Sod. Potass. Tartrate 

(Rochelle Salt) . . 77s. Gd. — 81s. fid. per owt., aocord 

ing to quantity. Market quiet 
Sod. Salicylate . . . . Market easier. Powder 2 h. 3d. — 

2s. fill, per 13). Crystal at 
2s. fid.- 2s. 8d. per lb. Flake 
2s. 9(1. — 2s. l()d. per lb. ‘ 

Sod. Sulphide — 

Puro reeryst. .. .. lOd. — Is. 2d. per lb., according to 

quantity. 

Sod. Sulphite, anhydrous £27 10s. — £28 10s. per ton, accord- 
ing to quantity, 1-cwt. kegs 
included. In large casks £1 per 
ton loss. 

Thymol . . . . . . 15s. per lb. for good white crystal 

from ajowan seed. Very firm 
and scarce. 

PERFUMERY CHEMICALS 

Aootophenone .. .. 12s. fid. per lb. 

Aubepiuo . . . . . . 14s. fid. per lb. 

Amyl Acetate . . . . 2 h. 9d. „ 

Ann 1 Butyiate . .. bs. Oil. .. Cheaper. 

Amyl Salicylate . . . . 3s. 3d. ,, 

Anothol (M.P. 21/22° 0.) 4s. fid. 

Benzyl Acetate from Chlo- 
rine-free Benzyl Alcohol 3s. 3d. „ 

Benzyl Alcohol free from 

Chlorine . . . . 3s. 3d. „ 

Benzaldehyde froo from 

Chlorine . . . . 3s. fid. „ 

Benzyl Benzoate . . 3s. fid. „ 

Cinnamic Aldehyde 

Natural.. .. .. 15s. Gd. ,, 

Coumarin . . . . 20s. „ 

Citronollol . . . . lfis. ,, 

Oitral . . . . . . 10s. ,, 

Etiiyl Cinnarnato . . 15s. ,, 

Ktli>l Phthaluto . . . . 3s. 3d ,, 

Eugonol .. .. 1 1 s. ,, 

Goraniol (Palfnarosa) . . 35s. „ 

Qeraniol .. .. .. 11s. — 18s. 6d. per lb. 

Ileliotropino . . . . (is. fid. per Il>. 

Iso Kugenol . . . . 15s. 9d. „ 

Linalol ex Buis do Rose. . 28s. fid. ,, 

Linulyl Acetate . . . . 28s. fid. ,, 

Methyl Anthranilate . . 9s. fid. „ 

Methyl Benzoate . . 6s. „ 

Musk Ambretto .. .. 48s. fid. ,, 

Musk Xylol .. .. lfis. fid. ,, 

Nerolin . . . . . . 4 h. ,, 

Phenyl Ethyl Acetate . . i2s. 6d. „ 

Phenyl Ethyl Alcohol . . lfis. „ 

Rhodinol .. .. ,. 57s. 6d. ,, 

Safrol 1 b lOd. ,, 

Terpineol . . . . . . 2s. 9d. „ 

Vanillin 25s. 3d. — 26s. fid. per lb. 

ESSENTIAL OILS 
Almond Oil, Foreign 

S.P.A. . . . . . . 15s. fid. per lb. 

Anise Oil . . . . . . 3s. per lb. 

Bergamot Oil . . . . 18s. fid. per lb. 

Bourbon Geranium Oil . . 3fia. fid „ Advanced. 

Camphor Oil . . , , 75s. per cwt. 

Cananga Oil, Java . . 10a. fid. per lb. 

Cinnamon Oil, Leaf . . fljd. per oz. 

Cassia Oil, 80/85% . . 9s. 3d. per lb. 

Oitronolla Oil — 

Java 85/90% .. .. Gh. per lb. Again dearer. 

Ceylon . . . . . . 3s. 9d. por lb. 
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Clove Oil 7a. 6d. „ 

Kucalyptus Oil 70/75%. . 2s. 2d. 
Lavender Oil — 

French 38/4 0° o E. stern . . 27s. (kl. nerlb. 


Lemon Oil 
Lemongrass Oil . . 
i >range Oil, Sweet 
otto of Rose Oil — 
Bulgarian 
Anatolian 
''alma Rosa Oil . . 
Peppermint Oil — 
Wayne County 
Japanese 
Petit grain Oil 
•Sandal Wood Oil — 
Mysore . . 
Australian 


. . 3s. 2d. per lb. 

. . 3d. per oz. 

. . 13s. 9d. per lb. 

. . 27s. fid. per oz. 
. . 23s. id. per oz. 
. . 19s. per lb. 

. . 21s. Gd. per lb. 

. . lGs. 3d. per lb. 
. . 10s. per lb. 

.. 2Gs. Gd. per lb. 

. . 21s. per lb. 


r 


PATENT LIST 


ilio dates Riven hi this list arc, in the case of A pplioitkms for Patents 

<>f applications, and In the case of Complete Specifications accepted 

ticHi of the Ofiielal Journals In which the acceptance is announced. Com- 
t' ! ' h ‘ specifications thus advertised as accepted arc ojxm to inspection at 
Hu P.tont Oflicc immediately, and to opposition heforo July 2Hth ; they 
it. op s ile at is each at the Patent Olhce, Sale branch, Quality Court 
Gnn-ny Lane, London, W.C. 2, on Juno 12th. * ’ 

1. Applications 


Amlrtsoii. Inst allot ion for separatum of liquids. J2 v, 77 
M.i \ 19 (Fr , 7 (;.23.) 

I’nuidw <>od. 1'iltriing apparatus. 12,5(51, l k> 

M.i\ 22 

( '.u pent c r. Kcparat ion of liquids from solids. 12.82G. 

M.i; 21 (C.S, 25.7.23.) 

Jlngnnns Billesholms Aktiebolng. Expelling g«,s from 
rhd bodies. 12.5(55. May 22. (Sweden, 15.fi.23.) 

M. t.illb.mk und Metalliirgisrhe Grs. Treating gases with 
•-'‘""'I'" ad-nrpi ion agents. 12,258. Mnv 19 (Gor 

1,5 h 2.5 ) * 

\\top Dry mg liquids yirldnig residues. 12,715 Mav 23. 
1 *< 1 1 1 n < I gr mid Thompson Separation of solid particles 
firm Jim iMses 12.591. May 22. 

1‘iior \ld,-(L‘o. lui - Srhaumlosc-li\ oifahren. IVodu'lion 
ol from for fin* extinguishing 12,410. Mav 20. (Gor 
9 1.25) " “ V 


Catalysts. 12,295. 


•ondensmg 


S..i Chmuque des Udnes du Hhone 
<\ li> (Fr., 2(5.7.23.) 

Npimal Syndicate' Ltd. Apparatus for 
prills. 12.580. Ma; 22. 

'Hlton. Mechanical Limners. 12,713. May 2.3. 

Complete Specifications Accepted 
j '91 and 1982 (1923). Rigby. Drying processus. (215,812. 
CIS (1 923). (Jill (Sharpies Specialty Co.). Preventing 
of emulsions. (215,929.) 

F.M7 (1923). Lodgt -( Ml roll, Ltd. (Mctnlllnmk und 

Ldlui oj hr (u-s.) Srr. ]|. 

-’o'dl (1923). Mmrhant , and Mnrehant Bros., Ltd. 

di' i gnndmg-mills. (21(5,048.) 

( JU21 )- Farhnvi u. AppivLur Gcs. vorm. Clavrl und 
: inlrninr\ rr. ( 'oiititfugal drying apparatus. (214,279.) 

• Applications 

m,d Bentley*. < J ns -producers. 12,(50(5. May 22. 
' ' S( } ' L ‘ Uiilui- und Soda -Fa bilk. Manufacture of 

1,11,1 12.(597. Muy 23. ((Jrr., 14.1.24.) 

' ' Pitket lily, and Smith. Apparatus for crocking 
"i- i-» l *>jU. 12,(520. May 22. 

11,1(1 Hut Lcnwcrka (Jcs., and Gubiet. Process for 
U '^ 7 > 12.408. May 20. (Czechoslo- 

( 11,1,1 Catalytic oxidation of pamflin hvdro- 

12,(554. May 23. 

’ V tur Ghoinischo I’roduktion, und Clumm. Manufacture 
« ' (oiorjsmg charcoal. 12,2(58. May 19. (Or., 5.7.23.) 

Harrell. 12,44(5. See IN. 


Rung. Generation of heating flames. 12,690. Mav 23 
(Switz., l.fi.23.) 

Prudhommo. Manufacture of carhurclting liquids similar 
to petrol. 12,(589. May 23. 

Rude. Carbonisation if solid furl. 12.(581. Mnv 23 
Tostrup. Distillation of shales etc. 12,3(18. May 22. 

II. — Complete Specifications Accepted 
25,790 (1922). Neath. Manufacture of gas from coal or 
from coal and oil. (215,496.) 

4632 and 10,555(1923). Stunning, and Minerals Separation, 
Ltd. Concentration of coal. (215,811.) 

10,338 (1923;/ <_! ill (Sharpies Specialty Co.). ,S nr 1. 
17,147 (1923). Lodge-Cottrell, Ltd. (Mrtallbank unci 
MctallurgiHrho Grs.). Cleaning gases, more particularly 
producer gases. (216,001.) 

19,826 (1923). Humphreys and Glasgow (Rusby). Gasi- 
fication of bituminous coal etc. (216,021.) 

19,975 (1923). Hurnplnoys and Glasgow (Da.slucll). Manu- 
facture ot gas. (216,022.) 

23,952 (1923). Koppcrs. Coke ovens. (204.345.) 

8896 and SS97 (1924). Algern. Nont Maatseh , and Sauer. 
Reactivating decolorising carbon. (213.939 and 213,940 ) 

IV. — Applications 

Chemisehr Fubri k Griesheim-Elektron. Manufarture of 
nzo dyestuffs. 12,(526. May 22. (Gcr., 22.5 23.) 

Farhwt'rko vorm. Moist or ‘ Lucius, u. Binning. Manu- 
facture of vat dyestuffs. 12,625. Muy 22. (Ger., 21.8 23.) 

J uuay (So<\ of Chemical Industry in Basin). Manufarture 
of ljidigoid dy est ulls. 12,28t. May 19. 

Johnson (Badisehn Amlin-u. Soda Fabr.). Manufaetuio 
of black vat dyestutts. 12,795. May 24. 

Men he. 12,717. Me XX 

V . — Applications 

Amkr Size &, Chemical Co. Ltd 12,736 ,s Vr VII. 
Blox.im (Chenuseho Fabiik Gricshoim-Elektron) 1°°83 
See MIL 1 ' 

Know Mill Bruiting Co., Ltd., Mori, and Weeks. Treat, 
ment of eellulosie materials, fibres, etc. 12,330. Mav 20. 

Lihenfeld. Manufaetuio of cellulose compounds. 12.(527, 
12.(52 8, and 12,629. May 22. (Austria, 4.4.24.) 

Ste\ enson. Manufaetuio of artificial silk from vLcoeo. 
12,797. May 2 t. ' 

V. — Complete Specifications Accepted 

4332 (1923). Dreyfus. Manufacture of pressed or moulded 
articles from compositions containing cellulose derivatives. 
(2 1 5,823. ) 

4896 (1923). Mordioni. Manufacture of viscose silk 
(215,851.) 

1 1,248 ( 1 923). Rttdulin. Svr. XIX. 

14,07o (1923). Van OviflMtraetcn, Purification of wool 
washing waters. (215,985.) 

VI. — Applications 

Bedford. Mordanting and dy ring wool. 12,550. May 22. 

( arstairs, and Martin and Co. Process of waterproofing 
fabrics. 12,779. May 24. 

Day. Dyeing-machine. 12,070. May 23. 

Lepme. Desulphurising, bleaching, washing, and dvoimi 
fibres etc. 12,223. May 19. b 

J 33^ 0, \l S * * V3 U 1 b, ' brits ’ bUb> and Harris. Dyeing. 

VI. — Complete Specification Accepted 

5231 (1923). Calico Printers’ Association, Ltd., and 
Roberts. Production of pattern effects on fabrics. (215,8(50.) 

VII. — Applications 

Amber Size and Chemical Co., Ltd. Production of alumin- 
ium compounds for paper-making etc. 12,736. May 23. 

Bi itish and foreign Lime and Power Corporation, Ltd., and 
Reid. Burning of limestone etc. 12,622. May 22. 

Chemical Engineering and Wilton's Patent Furnace Co., 
Ltd., and W1H011. Manufacture of sulphato of ammonia. 
12,508. May 21. 
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Hnrkford. 12,291. See IX. 

Hoganas-Hillosholins Aktiebolug. Production of aluminium 
oxide. 12,500. May 22. (Sweden, 15.0.23.) 

Kobi naon. Production of oxides of suiplmr. 12,730. 
May 23. 

Russell. Production of colloidal sulphur. 12,707. May 23. 

VII. — Complete Specifications Accepted 

1301 and 24,711 (1923). Prink. Producing ulurnimi and 
glass-making salts. (215,810) 

1073 (1923). Lapnrtc, Ltd, and Alcoek. Manufacture 
of phosphni k* a« id. 

VIII. — Applications 0 

Babcock and Wik-ox ('»> Hefiactory product. 12,299* 
May 19. (H.S, 25 5.23) 

Babcock and Wilcox Co. Kaolin refractory. 12,300. 
May 19 (U S., 25 5.23.) 

Mend. Coaling metal with enamel, glass, etc. 12,394. 
May 20. 

VIII. — Complete Specifications Accepted 

1301 and 24,711 (1923). Brink. See VII. 

28,990(1923). JJuurd. Msnufnct ure of glass. (207,195.) 

IX. — Applications 

British and Foreign Lime and Power Corporation, Ltd. 
12,022. r \ 1 L 

Francois and Williams. Wood-preserving compound. 
12,280. May 19. 

Hackford. Manufacture of lime, mortar, or cement. 
12,291. May 19 

Murrell. Emulsions of bituminous substances. 12,410. 
May 21. 

X. — Applkalions 

Indiana Steel and Wire Co. Process of /ine coating of 
iron etc, articles. 12,387. May 20. (U.S., 10. 12.23.) 

Mandowsky. Manufaet ure of sulphur-containing casting 
compounds. 12,019 May 22. (Met., 13.0.23.) 

Mead. 12,394. S< <> V I I I. 

O’ Donovan. MufTIc furnm es. 12.380. May 20. (Union 
of S. Africa, 25.1.21 ) 

X. — Complete Specifications Accepted 

31.085 (1922). Edwards and Durant. Treatment, of 
oxidised ores or other oxidised compounds of copper and 
zinc. (215,802 ) 

4280 (1923). Fuseli- mid Stahlwerk Hoesch. Heating 
and smelting furnaces. (193,401.) 

4090 (1923). Beasley, Edscr, and Minerals Separation, 
Ltd. Briquetting of ores. (215,815.) 

5710 (1923). Ashcroft. Sn XL 

7253 (1923). Marks (American Manganese Steel Co.). 
.Melting manganese at eel. (215,895.) 

7281 (1923). Passalnequa. Tm-plnt mg medals, parti- 

cularly aluminium and its alloys. (194,729.) 

7970 (1923). Dunford and Elliott, Ltd., and Pchrsou. 
Manufacture of /.iuc. 

11,235 (1923). liushen (Krupp). Magnetic separation 
of materials. (215,935.) 

13,519 (1923). Jmiglians. riatmg metals. (201,303.) 
19,022 (1923). Saklatwalla. Ferrous alloys. (202,971.) 
XL — Application 

Soe. Ilaliana E. Breda. Electric furnaces. 12,514. 
May 21. (Italy, 28.5 23.) 

XI. — Complete Specifications Accepted 

5710 (1923). Ashcroft. A ppat.it us for electrolysing fused 
suits. (215,872.) 

208 (1924). Metropolitan- Vickers Electrical Co. Elec- 
trical insulating Coatings. (209,421.) 

XIII. — Applications 

Bloxam (Chemische Fabrik GrieHieim-Elektron). Manu- 
facture of coloured cellulose-ester wirm'dics. 12,283. 
May 19. 

Gehrko and Martin. Manufacture of white paint etc. 
12,263. May 19. 


Preiss. Coating material, and manufacture thereof 
12,200. May 19. ’ 

TJeter. Manufacture of lacquers, paints, etc. 12,802, 
May 24. (Gor., 28.5.23.) 

XIII. — Complete Specification Accepted 

4330 (1923). IT y ns on and Stephens. Manufacture of^a 
basis composition for printers’ and like inks. (215,824.) 

XIV. — Complete Specification Accepted 

29,191 (1922). Dunlop Rubber Co., and Twiss. VuP 
eanisation of india-rubber. (215,790.) 

XV. — Application 

Carmichael and Oeklestou. Tunning. 12,324. May 20. 

XVII.- -Application 

Alves da Cunhu, Ltd. Sugar refining apparatus. 12,092. 
May 23. (Portugal, 10.7.23.) 

XVIII.— Complete Specification Accepted 

16,504 (1923). Klein. Manufacture of pressed yeast, 
(203,300.) 

XIX. — Applications 

Bloxnni (Akt.-Ges. fur Anilin-Fabrikation). Disinfecting 
seed grain. 12,71(5. May 23. 

Slate. Refrigeration and preservation of perishable 
products. 12,7 It. May 23. 

XIX. — Complete Specifications Accepted 

11,248 (1923). Riulolin. Cereal husks etc. (215,930.) 
14,075 (1923). Van Overstraoten. See V. 

XX. — Applications 

Blagderi, and Howards und Son?. Making synthetn 
menthol. 12,520. May 21. 

Coke and Muxted. 12,054. See H. 

Johnson (Budische Anihn- und Soda-Fabrik). Mnnu- 
faeture of organic compounds. 12,794. May 24. 

Monko. Production of nitrated organic compounds 
12,747. May 23. 

XX. — Complete Specification Accepted 

18,853 (1923). Deutschmunn and Kot/enberc. Anti- 
toxic serums. (210,011.) 

XXI. — Applicalion 

Sury. Pilot ographic pigmentary printing paper. 12,303. 
May 20. (Belgium. 30.5.23.) 

XXII 1. — Applications 

Mono Gos. Analysing test gases. 12,377. Mav 2<\ 
(Gor., 31.5.23.) 

Owens. Instrument for estimating suspended matter in 
gases etc. 12,512. May 21. 

XXIII. — Complete Specification Accepted 

877 (J923). Liese. Apparatus for determining t ho epeeihe 
gravity ofjgusos. (191,738.) 


PUBLICATIONS RECEIVED 

Tkxtuook ol< Cellulose Chemistry. By Emil ileusor. 
Translated liotn the second German edition by C. .1. 
West and G. J. E^selen, dr. Pp. xi f 212. London. 
McGraw-Hill Publishing Co., Ltd., 1924. Prn e 
12s. (id. 

Ore Dressing, Principles and Practice. By T. Simons. 
Pp. xvu-f-292. London: McGraw-Hill Publishing 
Co., Ltd., 1924. Price 17s. Gd. 

Soil Management. By Firman E. Boar. Pp. viT-2<U- 
London: Chapman ami Hull, Ltd., 1924. Price l (u 
The Textile Fibres. Their Physical, Microscopic, 
and Chemical Properties. By J. M. Matthews, 
Ph.D. Fourth edition, rovised and enlarged. 1 P- 
xviii + 1053. London: Chapman and Hall, 19- k 
Price 50a. 
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EDITORIAL 


A CORRESPONDENT proposes to add a new 
charm to life by publishing a volume of 
chemical verse. We ourselves have often 
speculated on the possibility of doing this, but ours 
was a mere dream when we were “ careless and un- 
thouglit ful lying hearing soft winds about us 
thing.” Our correspondent is putting his ideas into 
execution, and we are well content to wait until his 
volume appears. In this journal several verses, 
some of them we can hardly call poetry, have already 
ippe.ired, and we think that if discreet, enquiries are 
made in Cambridge, in the chemical laboratory will 
be found one at least who, while engaged in lilt ration 
01 titration, builds the lofty rhyme, “ for he on honey- 
dew hath fed amt drunk the milk of Paradise. 5 ’ 
Ch. ‘Hirer deals with alchemy, Lucretius xvith atomic 
theories, T)r. Bridges in “Wintry Delights” has a 
turn at chemistry, Mr. Ellis in “Samson Adanii 55 
has a. stanza on lvekule's benzene formula, and them 
an* probably many chemists who at some time or 
oilier have been lifted out of their usual level into the 
sublime. “ So some strange thoughts transcend our 
wonted themes, and into glory peep.” We envy our 
i oi respondent his task, v r e picture him as Matthew 
Vi nold described another scholar “nursing the 
pi eject in unclouded joy, and every doubt long 
blown by time away.” Sir Frederick Pollock turned 
die Leading Cases into verse, and very good verse 
b>o, and he appealed to his muse for a terrible punish - 
ni< nt, on all critics : “ Deadly and swift thy revenge 
n n such carping and cavilling creatures, grievous and 
tbim their reward at thine hand, and the sword of 
I by vengeance : All the Reports at large we will take 
dud versify likewise.” Wo look forward to the book 
with eager anticipation ; it will be the sort of book 
described iri the “ Ars Poetica ” as bringing profits to 
die booksellers, crossing the briny ocean and giving 


eternal renown to the famous man who strings these 
pearls together. We trust many of our readers will 
call attention to some of the gems of purest ray serene 
lying hid in Victorian treatises. Dor our part we 
intend to furbish up some early verses of our oxen 
composition our joy in them was past expression, 
but that x\as thirty years ago,” and if you include 
us in the list of lyric* poets we shall be exalted to the 
skies in our sublimity : Quodsl mr hjricis vcUibus 
inserex, Sublimi frriani sidcra rvrtice. Bring ns 
quick the Golden Treasury and a flagon : — 

“ Oh, for a draught of vintage • that hath been 
Cool'd a long age in tin* deep delved earth, 
Tasting of Flora and the country green, 

Dance and Provencal song and sunburnt mirth.” 
* * * 

Everyone who is accustomed to consult scientific 
literature must be well aware bow often authors neglect 
to go back to the original sources for authorita- 
tive statements. A publishes a certain opinion, 
B copies it, then C copies B, D copies C, omitting 
the name of A, and, long before the alphabet ends 
and our readers’ patience is exhausted, the opinion, 
with probably a little embroidery, has become that 
snare, an “ a< eeptod fact.” The history of mankind 
bears’ its full burden of “ accepted facts ” ; indeed, 
this extremely human process of transmission is 
the source of much of the charm of history. But 
there is, or should be, no excuse for obscurities in 
the history of fairly recent chemical processes. 
Recently wo drew attention to obscurities in the 
history of the gas process, and a correspondent, 
who had evidently been at great pains to authen- 
ticate his facts, showed, conclusively it seemed, that 
William Murdock was the true pioneer of the indus- 
trial production of gas. None of tho accounts of 
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early experimenters in gas lighting, however, has 
mentioned Pcorge Dixon, of Pocldiehl. According 
to a letter published in The Timex, Mr, VV. Dixon 
possesses indisputable evidence that the original 
imentor was his namesake, (Jeorge, wlio possessed 
collieries near Durham, “near one of which ho had 
a small manufactory to produce coal tar, which 
was first used in shipbuilding at Sunderland, and 
where he first made inflammable coal gas about 
I7b0.” About that time Dixon had lit iiis house 
with coal gas and ho was thinking of using it for 
lighting his collieries But during the distillation 
of a ton of coal with t ho object of finding the yield 
ol tar, an ill advised experiment with a candle led 
to the not unnatural conclusion lhat Ins project of 
lighting collieries and rooms with gas lights was 
vor\ dangerous. The facts of the ease* are to be 
found in the “ (General View of t ho Agriculture of 
the ( Vanity of Durham,” published by John Daily, 
a nephew' of Dixon, in lSl(t We arc glad to add 
this information to that already published, but we 
arc becoming very sceptical Did luiradav really 
dw over benzene in IN25' 

* :|; * 

Our readers must ha\c had main and varied 
occupations during the past week-end Smile pro- 
bably joined m the light fandango at Brighton or 
.Blackpool, other's may have gone to Wembley to 
see the spirit stirring bullfight . or to consider 
the fascinations of the Chemical Section in the 
Palace of Industry, and others, wise men. may 
have stopped at home in cushioned ease, con- 
sidering, merelv considering, lmw much needs 
to he done m tlu* garden. X<» one, however, had 
sufficient eneigv to reproach us for omitting to 
notice the eentenarv of the birth of Alexander 
William Williamson, on May 1 We remember 
reading a poem which ran: “ Here early parts 
accomplished Jones sublimes, and science blends 
with Asia's lofty rhymes Harmonious Jones ! 
who in his splendid strains sings Camdeo s sports, 
on Agra's flowery plains ” Who was Harmonious 
Jones we do not know and we tear that to many 
students of chemistry the name of Williamson is 
equally unenlightening. Yet Williamson's ideas 
had ineontestibly an influence on the development 
ot modern chemical theory. Hr was the first to 
explain the process of etherification and, in 1850, 
lie put forward a view which, in modified form, is 
ot fundamental importance in the modern theory 
ot ionic dissociation tin 1 idea of iivf ermoleeular 
exchange and atomic motion if only lor his active 
advooaev of the atomic theory at a time when ehern 
ists weir reluctant to accept atoms as physical 
units, he deserves our warm remembrance. And, 
during his presidency of tire Oieinical Society in 
1870 he brought about an innovation of the greatest 
importance . he initiated the practice of issuing 
abstracts of papers on chemical subjects, an innova- 
lion which has been adopted as standard practice 
by practically all scientilie societies, with far reaching 
effects on the propagation of scientific knowledge'. 
No further title to our gratitude is needed. 


SOME FURTHER REMARKS ON OPTICAL 
ROTATION-DISPERSION 

By T. S. PATTERSON 

Mr. Hunter, in his article in Chemistry and Industry 
of May 23, devotes some attention to views which 1 
have published elsewhere on the subject of Optical 
Activity, and I welcome his article partly because T 
think it most desirable that these questions should 
receive adequate discussion, so that we may perhaps 
reach some* opinions in common ; and also because- 
1 say it without intending any malice* T feel that 
another article or two like Mr. Hunter's would suffice 
lirmly to establish my point of view. 

ft is a little* difficult to deal with Mr. Hunter's 
arfiele, howe\e*r. because of his lack of precision in 
certain important respe*ets. He will clearly have 
mine of my \iews, and yet he seems to disclaim 
allegiance to t lie* views of Lowry. Nevertheless, 
he is of opinion that “dynamic isomerism furnishes 
the* best, in fact, the only explanation of the phenom- 
ena of rotation-dispersion.” He adopts therefore the 
rather paradoxical position of agreeing “ in the main,' 
with my criticisms of Lowry’s view's, and yet continu- 
ing fo hold the views which my criticisms undermine 
It is fortunate that Mr. Hunter explicitly mentions 
Hit* fact of this agreement with me, for so skilfully 
does he dissemble his approval that l should certainly 
have been left, otherwise, in some* doubt on the 
subject. Me also indulges in a certain exuberance 
of language leading him into souk* serious dialectic 
difficulties w'hich will be referred to further on. 

Mr. Hunter discusses first w hat he ealLs mv “ sine 
curve " theory, but which I should prefer to call a 
“ periodic curve ” theory ; and he finds it to he 
unsatisfactory. T need only say that hero, to a 
large extent, Mr. Hunter merely beats the air, as he 
ascribes to me views that, as shown even in the 
passages lie q notes, f expressly disclaimed. I 
mentioned a sine curve merely as an example of a 
periodic curve, and I clearly stated in my paper 
( J.C.tt. , 1913, 103. 15b) that I considered the 
experimental data insufficient to allow of an attempt 
to express them mathematically. At the same time 
if 1 were minded to make such ail attempt T should 
not be deterred by any of the difficulties which trouble 
Mr. Hunter, especially by the consideration that the 
period of the sine curve which is very nearly linear 
for a temjierature range of nearly 200° (V’ ” mini 
he very large in order to accommodate a linear curve 
of this great temperature range,” an objection which 
he says, “ alone, robs Prof. Patterson's suggestion 
of most of its claim to he regarded as a valuable 
contribution to our knowledge of the subject. 
That the period of a graph should be large is not 
necessarily in contradiction to my views. But 1 
agree to a large extent with Mr. Hunter when he 
says “the fact that an expression can be made to 
lit a given set of figures is no guarantee that it is the 
correct equation to apply— no theoretical deductions 
whatever can he drawn from its use,” and I presume 
that he intends this remark to apply also to the 
Prude expressions, to which he seems to be so find} 
attached. 
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After stating, fairly enough, my suggestion in 
regard to the periodicity of temperature-rotation 
curves, Mr. Hunter decides that it “ has very little to 
recommend it ” ; that it c< fails to co-ordinate the 
observed experimental facts " ; that “ it requires a 
good deal of faith for its acceptance.” Periodicity, 
it seems, is very difficult to observe in my results, 
" no trace of it is to be found in the results obtained 
by other investigators,” a statement which, consider- 
ing the fact that I have developed my views by 
making extensive use of the results of * Frankland, 
Piekarcl, Armstrong, Walden, Grossmann and others, 
giving full references, seems to indicate in Mr. Hun- 
ter's attitude a slight trace of injustice. It, is true 
that it is difficult, within the range of temperature 
accessible to us, to observe a sufficient length of a 
temperature -rotation curve, completely to show its 
periodicity. But when, as in the case of ethyl tar- 
trate. the T R curve rises rapidly from a fairly high 
negative value, passes through the zero of rotation, 
reaches a maximum and begins to descend again ; 
v Inal, in certain temperature-rotation curves, notably 
those of the benzoyl tartrates examined by Frankland 
and Wharton*, a minimum and a point of inflection 
both occur, the assumption that this is part of a 
periodic curve, is completely in accordance with the 
tacts as far as they arc' known. 

Mr Hunter’s next point is quite an important one. 
He says that the practice of grafting on to the tem- 
pi nature-rotation curve for a homogeneous suostanee, 
that for the same substance in some solvent, is en- 
tirely indefensible and impracticable, because there 
i> no guarantee that the scales of temperature and 
rotation respectively are t lio same in each ease. Now 
the fact, demonstrated in so many eases by the work 
of Dr Pickard and his collaborators, that the data 
for the rotation of a homogeneous substance at 
different temperatures ; for various derivatives of 
that substance also at different- temperatures : for 
that substance or its derivatives in different solvents, 
and again at different temperatures ; all lit, as a 
general rule, in a most interesting manner on to one 
characteristic diagram, seems, in my opinion, to 
show that the grading, to use Mr. Hunter's word, 
ot temporal tire curves is quite a legitimate operation, 
even if, in the meantime, we are not able to deal w ith 
h quantitatively. 1 do not know how Mr. Hunter 
reconciles his disapproval of my procedure with the 
tact of the characteristic diagram. 

Air Hunter then cites d.-sec. octyl formate (J.C.iS., 
123, 1) and acetate (J.C.S., 1914, 105, SOI) to 
Mum that closely-related compounds do not always 
have similar temperature-rotation curves,” from 
which it would appear that Mr. Hunter's opinion has 
undergone a considerable change since the more 
Im - nt of these papers was published. On page 8 
u r hnd it stated that “the temperature-rotation 
{ 111 v< -' s of d. $ octyl formate are similar to those of the 
«• rotate, etc., in that its kevo-rotation increases with 
Msii of temperature whilst in the case of the acetate, 
,,|r • tf ,(3 rotation decreases with rise of temperature, 
that is to say, in all cases rise of temperature produces 


t 1 'ill references will bo found 
M,lf h 109 , 1139, 1170. 1204: 
I! '1S-19, 39 , 18. 


in «T.(_'.S., 1913, 103 , 145; 
Proc. Roy. Sue. Edin., 


a change in rotatory pow er in the same sense.” It is 
clear also from the data quoted in these two papers 
that, as Mr. Hunter says, the T — R curves for the 
octyl formate would intersect at a low r temperature, 
whilst those of the acetate do actually intersect at a 
temperature of about lbO' ; and that, those of the 
homologues would, in all probability, intersect at 
higher and liigh#r temperatures. The data for all 
of these substances fall upon tho very interesting 
characteristic diagram shown on p. 845 ; the point 
of intersection of the T— R curves for two given 
colours of light of these different substances — the 
rational zero is the same or very nearly the same 
for all. Therefore, the ease quoted by Mr. Hunter 
as an objection to my view is, in fact, entirely in 
agreement with it ; there is no contradiction what- 
ever. Tt appears that there may be found, even in 
Mr. Hunter s own work, a trace of evidence in favour 
of my view's. It is true that the point of inter- 
section of the T — R curves for the acetate is at a 
considerably higher temperature than that for the 
formate, hut the sequence in the whole series is con- 
sistent ; that the temperature interval should be 
large is, in itself, not a difficulty. 

Mr. Hunter describes my suggestion to calculate 
rotation-dispersion from the rational zero as “ merely 
a piece of geoniel rieaJ legerdemain, in which the 
properties of similar triangles an 4 employed to obscure 
the real scientific issue. * stating that r set “ out to 
find a way of calculating dispersion ratios in order 
to make, them constant.” and remarking that "a 
constant is useful only when we know' what it means." 
and that " no meaning can be assigned to a dispersion 
ratio-— it is entirely arbitrary."* This seems to 
raise, amongst others, the question, what is “the 
real scientific issue " f Is it to investigate b\ 
inductive methods the* phenomena of nature, or is 
it to return to tin 4 times of the Schoolmen and adapt 
nature to a prion principles' I prefer the former 
1 do not attempt to make dispersion ratios constant : 

1 simply adopt the very significant fact that the 
difference between the rotations the dispersion- - 
for two different wave lengths for a given substance 
ami for a series of related substances, over wide 
limits of temperature, solvent and concentration is 
directly proportional to the rotation value calculated 
from a particular point. This is, again, the very 
obvious lesson of tho characteristic diagram : it 
appears to me to be of the utmost significance, but 
to Mr. Hunter it apparently has no significance at all. 

I am afraid we must just 'leave it at that. 

The constancy in the dispersion ratio obtained by 
use of t lie rational zero is thus, says, Mr. Hunter. 

“ tin' rediscovery in a particular form of facts which 
have been known to scientists for at least two 
thousand \ ears'- a pronouncement out of which 1 
have not yet been able to extract any meaning 
Mr. Hunter then says that T “ cannot be unaware 
of the fact that there are two kinds of characteristic 
diagram : those in which all the lines intersect at 
one point, the zero of rotation : and those in which 
the lines do not intersect in one point.” Tn one of 
my papers which Mr. Hunter quotes (J.C.S . 191b, 
109. 1193), T pointed out that if ordinary dispersion 
* Surely this is rather an astonishing statement. 
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^ r , f f m °'£ tant ^ any substance, it 

;' : S // ft 0 T— R curves for all the different 

colow s of light must meet on the zero of rotation 
I am however, unaware that any substance has 
loally been found which actually shows quite strictly 
his behaviour, and it would have been interesting 
if Air. Hunter had told us to which substance or 
sti Iks | an ton ho was referring. 

I'or substances showing visibly anomalous rotation- 
clisporsion Mr. Jfuntor u if o correctly points out 

- as J had ]>ointcd out previously (for. vit ., 1101) 

tnat there would he an infinite number of rational 
Zeros, and he seems to find this a diflieulty, hut he 
fads to observe that exactly the same ‘difficulty 
applies to ordinary dispersion coefficients of which, 
for substances showing anomalous rotation -dis- 
persion, then' must, also be an infinite number. T 
can only say that if nature happens to he made in 
tins way we must simply accept the fact. It seems 
to me to bo better to have an infinite number of 
rational zeros from which the dispersion ratios for 
the two colours of light concerned aie constant, over 
wide ranges of temperature and external circum- 
stances. than to have, as we do have when we calcu- 
late them m the ordinary wav, an infinite number of 
dispersion coefficients which show no constancy at 
all. Mr. Hunter, how ever, concludes that “the 
conception of a rational zero must be dismissed as 
unworthy of further consideration ; it was designed 
or a purpose which has been shown to be unscientific 
and its adoption leads to a labyrinth of arithmetical 
computation from which there is no escape/’ Kt sic 
ti'Hiisil i/lona tforlrhiafi mrac ! 

Mr. Hunter then passes on to the consideration of 
ljiy views in regard to the Drude equation, and to 
dynamic isomerism, as an explanation of anomalous 
rotation-dispersion. My objection to the Drude 
expression as interpreted by Lowry is simply that it. 
does not agree with (lie facts. Jt'is the business of 
(hose who adhere to the esoteric cult of the dynamic 
isomeride* to show that, it does Hitherto they have 
completely failed. They will not even atteinpt to 
discuss the difficulties to which, in my recent, article 
1 relerrcd. 

Mr. Hunter says that "to ignore the fact that 
dynamic isomerism does occur in many eases known 
to chemists is hardly scientific, ” with 'which I quite 
agree, but 1 tail to see what bearing it lias on my 
attitude, as 1 am quite aware of the occurrence of 
dynamic isomerism, and have indeed concerned 
myself experimentally with it. But Mr. Hunter 
adds the statement, "it, is known, too, that, labile 
isomerism is sometimes accompanied by complex 
rotatory dispersion.'’ If this means that the phe- 
nomena of labile isomerism and complex rotatory 
Uispersiui, are associated in those eases as cause and 
e ect. It IS a pity that Mr. Hunter has not informed 
us to winch substances he refers. In my article of 
May -ml, 1 pointed out that the phenomenon of 
dynamic isomerism is quite independent of, and 
therefore lias nothing to do with, the rotatory 
phenomena m the ease of nitroeamphor, which is 
1 think, the only ease that has been definitely dis- 
cussed in this connexion. 


Mr. Hunter simply professes a blind faith in tin 
Drude equation. Although it is, as he says himself 
“ merely an aspiration,” ho holds that “ for the thin 
being wo must be content with the knowledge thai 
the modifications (in its constants) we seek musl 
surely be found because the search is being conductor 
in a logical manner.” This is another of Mr. Hunter’s 
indiscretions of language. He cannot know that the 
modifications which lie seeks will surely be found 
and the method of search must be unusual for, kk it is 
true, of course, that the hypotheses are incapable oi 
direct proof, or even, at present, of direct experi- 
mental test although it seems that Lowry’s 
views— like mine— htcc been k£ subjected to the acid 
test of experiment and have been found wanting/* 
Mr. Hunters views do not constitute even an hypo- 
thesis and certainly not a theory ; they are merely 
a fantasy. It would be well if we scientists were to 
realise more fully the truth of a statement of Karl 
learson, which I have quoted before, that “all 
science is description and not explanation.”* [ 
commend it to Mr. Hunter’s attention. 

Organic (Hi cm ist ry Department, 

University of Glasgow 
May 3(1, j<)24 


EXPLOSIBILITY 

By A. MARSHALL, A.C.G.I. 

More than fifty years ago M. Borthelot showed 
clearly by Jus researches that all explosives are 
bodies which are capable of undergoing a rapid 
reaction with evolution of heat, and subsequent 
experience has shown the importance of this con- 
ception. Even such an insensitive substance as 
ammonium nitrate can become a dangerous explosive 
it it, be treated too contemptuously, as was revealed 
by the catastrophes at Kriewald and Oppau. In th 
case the principal reaction that takes place 
detonation is the deep-rooted one ■ 


IS 

Oil 


* Dynamicisorneridolatry. 


NH 1 N0 3 ----2H 2 0-(. N 2 -f 10 s -i-27 -fi Cal. 

although a number of others are possible and occur 
when ammonium nitrate is merely heated. It is 
probable that every compound or mixture that can 
undergo such an exothermic reaction can be made 
to explode, provided that there bo an adequate 
evolution ot gas or vapour, and the power of the 
explosive depends principally on the amount of heat 
evolved m the reactions. 

Hie effect of an explosion depends, however, nut 
only on the power, but also on the velocity of detona- 
lon. Various explosives also differ from one anotln r 
enormously in their sensitiveness to detonation, to 
heat and to impact and other mechanical impulses. 
Whereas ammonium nitrate, for instance, requires 
another powerful explosive and strong confinement, 
to send it off, silver fulminate can be detonated by 
little more than a ton eh or by a small spark. Some 
when ignited, burn rapidly to detonation, where , s 

* Grammar of Science, 3rd Ed., p. viii. 
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others, such as trinitrotoluene, will generally burn 
right away without exploding. What causes these 
differences in behaviour ? 

A. Stettbacher lays great stress on the differences 
to be observed between compounds of the aliphatic 
and aromatic types. He found that a few grammes of 
t rinitrotolueno detonated in an open crucible or small- 
arm cartridge case had more effect on the plate under- 
neath than the same amount of nitroglycerin but 
no ignores the influence of the physical condition 
•i lid of the density. Liquid nitroglycerin is notori- 
ously difficult to detonate at its maximum velocity, 
and if it had been used in the form of dynamite it 
would probably have had a greater effect than the 
TNT. Or if the latter had been melted and cast 
into the containing vessel, it would probably have 
produced but little effect in consequence of the 
incompleteness of the detonation. Stettbacher fur- 
ther draws attention to the fact that unconfined 
.li nitrobenzene and even dinitronaphthalenc arc more 
r.iMly detonated than collodion cotton, although 
they have much greater deficits of oxygen, and that 
mono-nitroglycerin cannot be detonated at all, 
hut he overlooks the fact that the heat set free on 
detonating dinitro benzene is about the samo as with 
eollodion cotton, and that dinitronaphthalenc gives 
nil more boat on detonation than mono-nitroglycerin 
would. This is due to the fact that the heats of 
formation of the aromatic nitro-compounds are small 
and those of the nitronaphthalenes arc even negative, 
whereas those of the nitric esters such as the nitro- 
g)\ ccrins and nitrocelluloses arc high. Neverthe- 
less, if is a fact that the aromatic nitro-compounds aro 
more easily detonated unconfined, although Stett- 
bu<iier seems to over-emphasizc it. He ascribes it 
tn a collapse of the benzene ring on detonation, and 
there may be some truth in the theory, but specula- 
tions of (his sort should take into account other 
'd l,s °f explosives such as fulminates, azides and 
oidumry gunpowder. 

An explosive has a considerable store of potential 
1 llrl ’gy» an d may bo likened to a reservoir of water 
held up by a dam. When a high explosive is deton- 
ated it is like the hoisting of the dam by an earth- 
quake; the water is suddenly released and sweeps 
iway everything in the valley below, and if there bo 
other reservoirs there, their dams will also be burst 
>y the rush of water. When an explosive is ignited 
d is like knocking a hole in the dam near' the top. 

tlie dam be strong, the water will only flow for a 
time, and will then cease after it has fallen to the 
1 j ^ i( ‘ hole. But if the dam be weak it will bo 
( ,0 ded rapidly until all the water has escaped, and 
n j an extreme case it may be weakened so much that 
ultimately it will collapse with results much the same 
as hose caused by the earthquake, except that the 
M l that runs through in earlier stages causes 
comparatively little damage. 

^ 1 his resembles an explosive burning to detonation. 
A° me sorts, such as fulminate, detonate when less 
Jl,,,n a milligramme has burned, but of others, such 
' ls & un cottun or TNT., many kilogrammes or even 
ons may burn away before there is an explosion. 

he slow decomposition of an explosive such as 
L01 i e on storage is like water percolating through 


a porous dam. This also may eventually lead to a 
catastrophe if the percolation becomes so rapid as 
to break down the dam. 

Such similes must not, of course, be carried too 
far, but it is hoped that this one will help to afford 
a clearer conception of the various sorts of explosive. 
It raises the question : why does the dam sometimes 
collapse from the base, and sometimes erode from 
the top ? That is, why does an explosive sometimes 
detonate and sometimes merely burn or deflagrate ? 
When it burns, the molecule evidently only breaks 
down gradually or partially, whereas when it deton- 
ates, the molecule is broken up suddenly into its 
component atoms. The simile therefore continues 
to hold. On burning, the nitrogen is mostly given 
off in the form of oxides, and the rest of the mole- 
cule oxidises in stages much as a hydrocarbon or 
alcohol does during combustion. On detonation, 
on the other hand, the nitrogen is evolved in the 
elementary form, and the other elements also are 
converted into very simple compounds, which 
however, may combine during the cooling of the 
products to form more complex compounds. 

Why do somo compounds break down completely 
and violently when only slightly heated, or struck 
whereas others which have more available energy 
break down partially and quietly. The following 
series of mercury compounds brings out these diff- 
erences : — 


Hoat of Formation 
Mercury liquid 

Mercuric cyan id o Hg(CN) t — 50 -4 
Mercuric sulphocyanido 

IIg(CNS) a — 50-2 
Mercuric fulminate Hg(ONC) 2 — 62-9 
Mercurous azido HgN 3 — 71 *4 

Mercuric oxalate H gC a O 4 +171-3 


Heat of Explosion 
Mercury gas 


101-5 

57-8 

3-7 


The iigures are largo Calories per gramnic-ruol. and 
are derived from the results given by Bert helot. The 
fulminate and the azide are, of course, sensitive 
explosives that can be used to detonate other explo- 
sives. The oxalate is only a very mild explosive, 
as would bo expected fi om the small amount of energy 
liberated, but it docs deflagrate when heated. The 
cyanide, on the other hand, does not explode under 
ordinary circumstances in spite of the fact that it is 
an endothermic compound. When heated it de- 
composes into mercury and cyanogen with absorption 
of heat Hg(CN) 2 -Hg-K\N 2 10 3 Cal. The sul- 
phocyanide, also, when ignited undergoes a quiet 
decomposition, giving off gas and leaving a very vol- 
uminous residue. This is our old friend Pharaoh s 
Serpent. 

The following simple endothermic nitrogen com- 
pounds arc also curious : — 

A Heat of Formation. 


Ammonium n/.ide N 4 H 4 ~H 3 NN 5 .. .. - -19-0 

Nitrogen sulphide N 4 S 4 127-6 

Nitrogen chloride NCI 8 . . . . . . 38-5 

Cyanogen (NC) 8 -73-9 


The first three are sensitive explosives, but cyanogen 
can only be detonated with some difficulty. 

Wo sli all probably understand these peculiarities 
better when we know a good deal more about the 
structure of the molecules of these substances. As 
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some of them are very simple crystalline compounds 
there should be no great difficulty in investigating 
them by means of the X-ray spectrometer. Such 
an investigation would throw a light not only on the 
nature of explosives but also on chemical stability 
and instability. 

Explosives can also be made by mixing together 
mechanically substances that alone are almost or 
entirely devoid of explosive properties. It is note- 
worthy that the addition of sulphur or a sulphide 
rend era a mixture considerably more sensitive. This 
is the principal function of the sulphur in ordinary 
gunpowder, for without it the reaction between the 
saltpetre and the charcoal would be too difficult to 
initiate. Mixtures containing potassium chlorate 
are much more sensitive than those containing the 
nitrate, and this may perhaps be ascribed to the fact 
that it breaks down with the evolution of heat. 
Potassium perchlorate, on the other hand, absorbs 
heat on breaking down and does not produce sensitive 
mixtures. Ammonium perchlorate, like potassium 
perchlorate, can he detonated by itself and yields 
somewhat sensitive mixtures. Ammonium chlorate 
is so unstable t hat it cannot bo kept. 

KClOj -KOI | 1JO.+ 11-9 Dal. 

K(’l O , - K(.’l !-2() ? - ID-7 Da 1. 

NH 4 01O| HCT+2H 2 0 + JN f | AO. r 58-5 Cal. 

When a mixture contains both a chlorate and 
sulphur or a sulphide it. becomes dangerously sensi- 
tive. That of potassium chlorate and sulphide of 
arsenic (orpmient) is astonishingly so, and has been 
tin* cause of numerous accidents, as it is a favourite 
composition with firework makers in consequence of 
the ease with which it can be set otT and the brilliance 
of the etTects. Only a few days ago I was called on 
to give expert evidence in a case where an Indian 
youth had lost both hands through the explosion 
of a small vaseline bottle filled with this mixture. 
It has even been known to go off spontaneously. 
It does not appear possible to account for these 
facts, unless it be assumed that atoms of sulphur are 
liable to become attached to chlorate molecules on the 
surface of the crystal and so form a sort of complex 
molecules that are highly unstable. * 

During the war the French used in their aerial 
bombs a liquid mixture of nitric peroxide and hydro- 
carbons, and it was found that unless the latter were 
purified from unsaturated compounds the mixture 
was too sensitive. This again points to formation 
of complex molecules of high sensitiveness. With 
liquid oxygen explosives the experience has been 
somewhat, similar. The American investigators found 
that when wood pulp or cellulose was used as tin 1 
oxidisable absorbent, the* explosive was too insensi- 
tive, and they recommended the addition of crude* 
oil or similar hydrocarbons. The Germans usually 
employ a mixture* of soot and naphthalene when they 
want a brisant liquid oxygen explosive. 

References : — 
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FORTHCOMING EVENTS 

dune 15 Souiete de Ohimie Jndustrikllk, Fourth Con- 
to 21. greets ol Chemical Industry, will be hold at 
Bordeaux. 

June 16. Rovat. Society of Arts, John Street, Adelphi, 
W.C. 2, at 4.30 p.m. “ The Mineral Wealth ol 
the pre-Cambrian in Canada,” by C. V. Corless, 
M.Sc , LL.D. 

June 16. Biochemical Society, Chemical Department, 
St. Thomas's Hospital, S.E. 1, at 5 p.m. (1) 
“Milieu's Reagent,” by W. II. llurtloy. (2) 
“The Amino Acids of Flesh,” by J. L. Rose 
dale. (3) “ Some Conditions Affecting the 

Action ot Arginase,” by A. Hunter. (4) ‘‘The 
Translormal ion m the Calcium Content of the 
Hen’s Egg during Development,” by R. H. A 
Plimmer ami d. Lowndes. (5) “ The Action ol 
Nitrous Arid upon Amides and other Amino 
(tom pounds.” (6) “ Haemolysis of Rod Cor- 

puscles,” bv d. Mellanby and V. J. Woolley. (7) 
“ Further Expeiiments on the Nutrition ol 
Buds,” bv R. H. A. Plimmer and J. L. Ros< - 
dale 

June is British Kmimre Kxhiiution, Conferences on 
and 25. Heredity as the Basis of National and Indus- 
trial Elluiemv. in Conference Hall No 3 
Wembley 

July 15 The .Institute of Chemistry Students* Assn 
ciation (London). Visit of Chemical Students 
to Wembley. At 9.45 a.m. an Inaugural Meet 
ing will be held at University College, Gower 
Street, W.C. 1, at which the President of the 
Institute, Prof. G. G. Henderson, LL.D , 

F. R.S., will take the chair. Mr. W. J. V 

Wook •ock, C.B.E., General Organiser of the 
Chemical Section of the Exhibition and Piom- 
dent-eloct of the Society of Chemical Industiy, 
tv ill explain the objects of the exhibits and the 
special features of interest. Prof. W. I* 
Wynne, C.B.E., F.R.S., President of tin* 

Chemical Society, hope's to support the speakci 
at the meeting. The cost of the visit, including 
return ticket to Wembley, entrance to the Ex- 
hibition, and ticket for luncheon, will be 5- 
Further information can be obtained from Mi 

G. S. W. Marlow, 30, Russell Square, London, 
W.C. 1, and applications should be made nor 
later than Juno 28. 

Sept. 8 Institute of Metals. Annual Autumn Meeting, 
to 11. to lx* opened at the Institution of Mechamc.il 
Engineers, when W. M. Corse, S.B., mil 
deliver the third anuual Autumn Lecture. On 
September 9 the morning will be devoted to 
reading and discussion of papers, followed bv 
luncheon at tfie Connaught Rooms, Kingsway, 
th$ afternoon to be spent at the British Empiu' 
Exhibition. On September 10 further papers 
will be presented for discussion, the afternoon 
being devoted to visits to works. A reception 
will be hold in the evening at the National 
Physical Laboratory, Teddington. A detailed 
piogiamme will be issued in August 

Sept. 15. British Emfire Exhibition. Conference'- of 
Engineering Societies, to ho held in Confcu n" 
Hall No. I, at 10.30 a.m. Short papeis on 
various Engineering Subjects will be read uni 
discussed. Emther information and ti< K<*t- 
may be obtained from the Secretary, Societ\ oi 
Engineers, 17, Victoria Street, Westmimbu 
S.W. 1. 
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THE LOW-TEMPERATURE CARBONISA- 
TION OF COAL 

There has long been much discussion of the merits 
and demerits of the process for the carbonisation 
of coal at low temperatures, but up to the present 
Id tie progress towards a definite decision seems to 
have been made. The use of coalite, the smokeless 
iuel produced by the ] access, has been slowly 
extending and the chemical and industrial charac- 
teristics of the by-products are beginning to be 
known. But our heavens are still smoky, our houses 
sooty, and we still import fuel oil in hulk. Tt is 
therefore of much interest to reproduee a letter, 
which we are able to print by the courtesy of the 
Daily Telegraph , which records a step forward in 
the history of the process. The letter runs as 
follows : — 

To the Editor of the Daily Telegraph. 

Sir, — 1 read on Saturday in the Daily Telegraph 
Ihc inspiring report of what, is being done at Alton 
at Mayor Treloar’s Cripples' Hospital, and of the 
miraculous healing powers of sunshine and light. 

To-day i rend in the Xoffingham Journal of the 
cnlcr])! jse of the citizens of Nottingham in taking 
definite steps to make their city the first smokeless 
town in the country They are building a low 
temperature carbonisation plant capable of handling 
in a scientific manner 1000 tons of coal a day, to 
lender it smokeless and at the same time to produce 1 
nas at less cost than hitherto possible, while at 
the same time the coal oils are to bo extracted. 
These oils are to be converted into motor spirit, 
Diesel and lubricating oils, wliieh this country now' 
impoits. But nothing is of greater importance for 
tlie benefit of tin* community than the abolition of 
the pall ot smoke that bangs over our industrial 
((litres, depressing and fatiguing the inhabitants 
and rendering them more prone to the diseases of 
darkness We must have our full ration of , sun- 
dime It is earnestly to be Imped that other cities 
uill investigate Dm Nottingham enterprise and 
follow the lead of Dos great Midland centre. Yours 
iaithlulk , (ircoiuiK II. Rojikkts 

Addison House, Bedford Street, Strand, W.C. 
dune 3, 1924 

It appears that the Nottingham Corporation lias 
ai ranged to take the gas produced by a low- tempo ra- 
ture carbonisation plant which is to be erected 
m conjunction with the Digby Colliery Company 
h\ tli<‘ Low Temperature Carbonisation Co., Ltd., 
;>t the colliery' at Codling. Small, that is, waste 
( ‘" ; d will he treated for the production of motor 
spirit, lubricating oil, cheap gas and a perfectly 
smokeless fuel for industrial or domestic use. 11 
|s stated that a plant with a capacity of only 1000 
tmis a day will, as a beginning, provide Nottingham 
A 'dli roughlv 250,000 tons of smokeless fuel a year 
al :l price not higher than that of the best house 
,<): d Such a plant can yield over seven million 
U-dlons of crude oil and over one million gallons 
ot motor spirit a year, and the by-products will 
include not less than 700 million cubic feet of gas 

high quality annually'. Plans have already been 


Gilt 

prepared for the new' ]ow-tcmpcraturc carbonisation 
plant which, it is estimated, will cost between 
£250,000 and £300,000. 

At present we spend between 50 and 00 millions 
sterling annually' on imported oil and each 1000 
tons of coal burned in the raw' state implies a loss 
of nearly' 20,000 gallons of fuel and other oils, as 
well as a polluted atmosphere and the waste of 
large sums on cleaning and redecorating. The 
installation of low-temperature carbonisation at 
Nottingham will be watched keenly and success will 
create a host of imitators. At last there arc hopes 
of real smoke prevention and of real fuel economy. 


THE FEDERAL COUNCIL FOR PURE AND 
APPLIED CHEMISTRY 

At the meeting of the Council held on Wednesday. 
M ay 14, the following report from Ihe Chemistry 
House Committee was circulated : — “ The Committee 
is of opinion that the interests of academic, technical 
and manufacturing chemical science would be well 
served by the immediate establishment of a ( lie mist ry 
House on a scale involving an outlay' of at least 
£30,000, but it desires to point out that such an 
establishment should bo regarded as the basis of a 
larger scheme for prov iding adequate accommodation 
for all the organisations representing the corporate 
interests of academic, technical and manufacturing 
cliemistrv. The Committee therefore recommends 
that the Federal Council should immediately appoint 
an Executive with instructions to organise and set in 
motion a scheme for the pro\ ision of Chemistry House. 
(Signed) W. d. Pope, Chairman. 2nd May', 1924.” 
The report was adopted, and it was decided that 
Messrs. E F Armstrong. 11. F Coley', C. C. Hender- 
son, S Miall, T. Miller-dones, Sir William Pope, 
Messrs. W. *J. C. Woolcock and W. P. Wy nne be the 
Executive : that they should have power to add to 
their number and should report progress at suitable 
intervals to the Federal Council. 

Sir William Pope was re-elected President of the 
Federal Council for a further year. 

A Committee, consisting of Sir William Pope, Prof. 
If. F. Armstrong, Messrs. Bolton, Coley, Drummond 
and Miall w'as appointed to draw up a provisional 
constitution for the Federal Council, and report in 
the autumn. 

Since the Council Meeting preparations have been 
made for the meeting of the Union Internationale at 
Copenhagen at the raid of dune. The following have 
signified their intention of attending : — Sir William 
Pope, Prof. C. S. Hibson. Messrs. F. II. Carr, R. L. 
Collett, Prof. J. C. Drummond, Prof. A. Harden and 
Mrs. Harden, Dr. Stephen Miall. Others who wish 
to attend are requested to communicate with Dr. 
Miall. 

A meeting of the Chemistry House Executive has 
been held recently at which Dr. E. E. Armstrong was 
appointed Chairman, and other preliminary business 
transacted . 

The next meeting of the Federal Council is iixed 
for the lltli iust., and a report of the meeting will 
appear in this journal shortly' afterwards. 
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SOCIETY OF CHEMICAL INDUSTRY 

ANNUAL GENERAL MEETING, 1924 

PATRON: H.M. THE KING 

^ In accordance with the provisions of by-law 68 
notice is hereby given that the Annual General 
Meeting of the Society of Chemical Industry will 
be held in the Arts Theatre, The University, Liver- 
pool, on Wednesday, July 9, 1924, at 10.30 a.ra. 

The following is the official Programme : — 

Tuesday , J uly 8, 9.0 p.m. Informal Reception by 
the President and the Local Committee at the 
Midland Adelphi Hotel. 

Wednesday, July 9, 10.30 a.m. Annual General 
Meeting in the Arts Theatre, The University, and 
Presidential Address, “A Neglected Chapter in 
Organic Chemistry : The Fats.” 2.30 p.m. Visit to 
White Star Liner, “Cedric,” and tea on board, by 
invitation of the White Star Line. 8.30 pan. Recep- 
tion and Dance in the Town Hall, by invitation of the 
Rt. Hon. The Lord Mayor of Liverpool (Arnold 
Rushton, Esq ). 

Thursday , July 10, 10.30 a.m. (hour subject to 
alteration). Mrssel Memorial Lecture by the Rt. 
Hon. Viscount Lcverhulme, in the Arts Theatre, and 
presentation to the Lecturer of the Society’s Messel 
Medal for 1924. 12.30 p.m. (hour subject to altera- 

tion). Visit to the Works of Messrs. Joseph Crosflold 
and Sons, Ltd., Warrington. Luncheon by invitation 
of the Directors. Inspection of the Works of Messrs. 
Joseph ( Vox field and Sons, Ltd. Cost of travelling, 
5s. 7.30 p.m. Annual Dinner, in the Midland Adelphi 

Hotel. Tickets, exclusive of Wines, 12s. (id. 

Friday, July 11 , 10.0 a.m. Business Session in the 
Physics Lecture Theatre, The University. 1.0 p.m. 
Luncheon at the Midland Adelphi Hotel, by invitation 
of the Chairman and Directors of The United Alkali 
Co., Ltd., followed by visit to Works of The United 
Alkali Co., Ltd. Cost of travelling, 3s. 6d. 7.30 p.m. 
Dinner at Port- Sunlight, by invitation of the Chairman 
and Directors of Messrs. Lever Bros., Ltd. Cost of 
travelling, 2s. 0d. 

Saturday, July 12. About 9.30 a.m. (details later). 
Visit to Lake Vyrnwy. Inspection of the Liverpool 
Corporation Waterworks (limited to 150). Luncheon 
and tea, by invitation of the Water Committee of the 
Corporation of Liverpool. Arrive Liverpool about 
9.30 p.m. Cost, dinner on train included, 25s. 

Unofficial Excursions. Tickets to be booked in 
Liverpool at Reception Room : — Chester, River Dee 
and Baton Hall ; Isle of Man ; Llandudno and 
Beaumaris (sea) ; Lake District (two days). 

Members intending to attend the meeting are asked 
to send their applications, accompanied by the 
appropriate remittance, as early as possible to Mr. 
F. Gabriel Jones, City Laboratories, Mount Pleasant. 
Liverpool, to whom all inquiries relating to private 
hospitality, railway travelling and other matters 
connected with the meeting should be addressed. 

A ballot list for the election of Members of Council 
has been despatched to each member entitled to 
v °to. J. P. Longstaff, 

General Secretary 


TORONTO SECTION 

The attendance was good during the winter, 
being as high as 57 at the dinner and 75 at the 
lecture. The session was a very successful one 
for the Toronto Section, eight meetings having been 
held in Toronto and one at Guelph. In December, 
Mr. R. C. Purdy addressed the Section on ‘ k The 
Vitrification of Clays and Allied Problems in the 
Ceramic Industry.” He particularly stressed the 
point that one could not predict the temperature 
at which vitrification would begin, from a chemical 
analysis of the clay, since this depended upon the 
. character of the minerals present. 

Mr. James Vail spoke in January on “ The Manu- 
facture, Properties and Uses of Sodium Silicate.” 
At present, solutions of various compositions were 
on sale, and for each there was a specific use. As 
an adhesive certain solutions were almost ideal 
in that they underwent great changes in viscosity 
upon the subtraction of small amounts of water. 
Tliis property enabled the manufacturers of certain 
paper products to operate their machines at much 
greater velocities when this adhesive was used. 
The use of sodium silicate in the beating process 
in paper manufacture greatly aided in the hydrolysis 
of the fibre. 

On February 22, Professor Harcourt, Director 
of the Department of Chemistry, Ontario Agricul- 
tural College, discussed the “ Chemistry of Bread 
and Flour Making.” The Canadian miller had at 
hand a fairly uniform source of raw materials so 
that he was not faced by a difficult blending problem 
He did, however, watch his supply of such materials 
closely since the method of grading wheat would 
put a slightly shrivelled wheat in a low grade, whereas 
such a wheat would probably be higher in gluten 
than a highly graded wheat. Bleaching was not 
particularly detrimental to flour and enabled one 
to market a Hour from new wheat. The action 
of such agents was to hasten the ageing of the flour. 

A joint meeting with the Canadian Institute of 
Chemistry on February 29, was addressed by Dr. 
Banting and Mr. Best, upon the subject ‘ £ Thu 
Application of Chemistry to Chemical Research.” 
Dr. Banting first outlined the general problem of 
diabetes and its relation to metabolism and then 
Mr. Best spoke at length upon the role played by 
chemistry in the development of “ Insulin.” 

l)r. 1\ B. Klopsteg, who was the speaker at t lo- 
meeting held on April 4, outlined the fundamental 
principles underlying the practical determination 
of the hydrogen ion in an extremely lucid fashion 
and carried out a number of demonstrations. 

The last regular meeting of the session was held 
on May 2, when the election of officers took plan 1 
The result of the election was reported elsewhere 
Mr. A. R. Duff discussed the problem of “ Wood 
Drying.” He first gave a summary of the prin- 
ciples underlying the process and then described 
the various methods employed to obtain as nearlv 
ideal drying jus was economically possible. Tie* 
drying of wood is of vital importance to those engaged 
in wood distillation since the transportation G 
useless water presents to them ail economic problem. 
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SOCIETY OF GLASS TECHNOLOGY 

During May a party of some twenty members of the 
( ‘hambre Syndicate cles Maitres de Verreries de France 
j laid a visit to England at the invitation of the Society 
of Glass Technology, thus returning a visit paid last 
year to France by members of the British Society. 
The programme includ'd, various visits, and the 
delegates were guests at the Annual Dinner of the 
Society in London. The other guests were Dr. 
K. F. Armstrong, F.R.S. (President of the Society of 
Chemical Industry), Judge F. E. Bradley, LL.D. 
(Master of the Glaziers Company), J. Holland, Esq. 
(President of the Ceramic Society), and Dr. C. Baring 
H or wood (Master of the Glass Sellers Company). 

During the week two meetings were held. The 
first was held in University College, London, on 
May 27, and was a joint meeting with the British 
Society of Master Glass Painters. The President of 
the latter Society, the Earl of Crawford and Baloarres, 
was in the chair. Three papers were presented. 

Dr. Ethel Mellor, in a paper on “ The Decay of 
Window Glass from the Point of View of Liohenous 
< irowths,” gave an interesting account of the accelera- 
tion of the decay of glass in ancient stained glass 
windows by the growth of lichens on the glass. 
Mr Noel Heaton, B.Se., discussed “ The Decay of 
Medieval Stained Glass.” The wide variations in 
icsistance to decay found in medieval stained glass 
was to be attributed mainly to variations in the 
composition and physical structure of the glass. 
Window glass was introduced by the Homans, 
and their glass was remarkably durable. Analyses 
of glass # of different periods revealed the loss of 
dm ability which resulted from a departure from the 
Roman tradition in mediaeval times. The lowest ebb 
was reached about the end of the fourteenth century, 
a notable example being the glass of York Mi aster. 
Two causes of decay operated simultaneously ; 
surface weathering due to atmospheric action, and 
lulling due to the structure of the glass. The varia- 
tions found in stained glass of the same period were 
due mainly to primitive methods of manufacture. 
It was characteristic of medieval glass that the 
painted portions resisted decay better than the glass 
itself, which might be attributed to the lead silicate 
used uniting with the glass to form a more durable 
composition. The reverse occurred in later times. 

The last paper was “ The Weathering and Decay of 
Glass," by Prof. W. E. 8. Turner, I). Sc. The nature 
<>f the corrosion of glass had been methodically 
studied by the physical chemist, and the principal 
causes wore now fairly well known. The chief agent 
of atmospheric action was moisture. All glassware 
absorbed moisture to an extent dependent on its 
composition, but partly also on the manner in which 
it had been treated by the workman. The composi- 
tions of stable and unstable glasses were discussed, 
and it was pointed out that the eventual hollowing 
out and the furrowing of glass in process of decay 
were associated with the mechanical treatment 
which it had received. 

The second meeting was held in the Applied Science 
Department, Sheffield University, on May 29, 


Col. S. 0. Halse, C.M.G., in the chair. The following 
three papers were presented : — 

“ Alumino-Silica Minerals in Fired Glass Pots,” 
by W. J. Rees, B.Se. N. L. Bowen and J. W. 
Greig, of the Geophysical Laboratory, Washington, 
U.S.A., had recently investigated the binary system 
A1A : Si() 2 . They showed that only one compound 
of alumina and silica was stable at high temperatures; 
this compound had a composition JALOj, 2Si0 2 . 
Researches made by the author during the firing of 
pots, and blocks for glass works, as well as during 
their use at high temperature, corroborated the 
results obtained by Bowen and Greig. The propor- 
tion of 3A1 2 O iV 2Ni(l was found in refractory 
materials after tiring depended upon the composition 
of the material, upon the degree and duration of 
the heating, and upon contact with siliceous 
matter. 

“The Effect of Various Constituents on the Viscosity 
of Glass,” by S. English, M.Sc. To the glass manufac- 
turer, the viscosity of molten glass was perhaps the 
most important of its properties, as the viscosity and 
the way in which it varies with alteration of tempera- 
ture determined whether a glass could be satisfactorily 
melted, plained and worked. Of the various methods 
for the determination of the viscosity of liquids the 
“rotation” method seemed to be the most useful 
for glass, as it could be used over such a large range 
of viscosity. In applying this method, the glass was 
melted from eullet in a standard cylindrical crucible, 
and an iridioplatinum sheath secured on the end of 4 *a 
porcelain rod was rotated on its own axis in the 
centre of the crucible. The time required for the 
sheath to complete one rotation under different 
loads at various temperatures was determined, and 
the viscosity was given as a function of the product 
of the- net effective pull and the time of rotation. 
The apparatus was calibrated by using syrup, the 
viscosity of which had been previously determined. 
“The Thermal Endurance of Glass (Part I.),” by 
V. H. Stott, M.Sc. In spite of its practical import- 
ance the theory of the thermal endurance of isotropic 
bodies had been somewhat neglected. A theory 
was submitted which, owing to the complexity of 
the phenomena involved, was necessarily not entirely 
satisfactory. It was possible to increase the thermal 
endurance of glass by a suitable thermal treatment, 
but a general method for effecting this could not be 
given. Another question was that of finding the 
shapes of glassware which were most resistant to 
thermal shock in the limits imposed by usage. From 
the point of view of thermal endurance, they could 
choose a glass which suited a given purpose according 
to its physical properties, but it was most difficult 
to determine the best process of manufacture for an 
actual article, or to arrive at a proper method of 
testing the value of the object made. It was there- 
fore not desirable at present to fix any formal method 
of testing. Part IT., by V. H. Stott, M.Sc., and 
Edith Irvine, B.Se. Experiments were made which 
showed that rupture was generally due to local 
differences of temperature, rather than to the uniform 
shrinkage of large surfaces. Since rupture was almost 
instantaneous, the conductivity of glass could not 
have great importance. 
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CORRESPONDENCE 

SYNTHETIC ORGANIC COMPOUNDS — A REPLY TO 
MR. KAY 

Sir,--! do not propone to cloal wit li all the questions 
raised by Mr. Win. E. Kay in your issue of May 2, 
but [ (‘rave your hospitality for a few remarks on his 
criticisms of my interpretation of the term “ synthetic 
organic chemical.” 

Mr. Kay is mistaken in supposing that T have in 
any way modified my conception of a synthetic 
organic compound since discussing the nature of 
calcium carbide* in your columns early last year. On 
that occasion L staled and considered all the detin* 
it ions of any authority with which I was acquainted, 
and quoted finally as much of Posner’s definition 
as was relevant to the carbide* eaise ; Posner s whole 
statement, which occupies about a page, distinguishes 
carefully between the several types of organic syn- 
theses and receives, I think, the general assent of 
organic chemists. His whole book deals with the 
multitude of available synthetic methods for con- 
verting organic compounds into others containing 
new units of constitution, whether these latter contain 
or do not contain carbon. 

It is too late*, at the present day, to regard Lichen’s 
definition as of of her than historical importance; 
the transition from Lichen to Posner became* neces- 
sary when general reactions for preparing sqiccific 
typc*s of compounds were being intensively studied, 
and when analogies between the several reactions 
of ono particular radicle; were being traced. Without 
the transition we could not ask what general synthetic 
methods arc available for the preparation of ethers, 
because the word ” synthetic ” would be meaningless 
in this connexion ; furt her, the combinat ion of acetal- 
dehyde with hydrogen cyanide would be a synthesis, 
whilst, the* closely analogous reaction e>f the aldehyde 
with ammonia or sodium bisulphite would not he a 
synthesis. Elbs made it ephte; clear that the seojH; 
of his work was to be limited to a particular class of 
syntheses, namely, to those* in which carbon atoms 
become joined together ; he thus gives no syntheses 
of organic; compounds containing only one carbon 
atom in the molecule and, indeed, calls attention to 
the fact that his restricted definition excludes the 
classical example of organic synthesis which is 
generally the first placed before the student, that of 
the conversion of ammonium eyanato into urea. One 
purpose of my previous article was to show that 
calcium carbide was a synthetic organic compound 
in the light of the very restricted definition to which 
Elbs confined himself, apparently for the purpose of 
limiting the magnitude of his treatise. 

Mr. Kay's attempt to limit Richter s conception of 
an organic synthesis to eases in which two carbon 
atoms become joined together or in which carbon 
compounds are formed from their elements is not 
justifiable. Richter speaks {Chnni<> der Kohlenstoff- 
verl)in(hui(/cn , 11)13, vol. 2, p. 709) of the production 
of derivatives of furfuranc, thiophen and pyrrolidine 
from y-diketones and from mucic acid as syntheses ; 
in these reactions no addition of carbon atoms to 
the molecule takes place, and no carbon atoms 


become directly joined together. He also gives the 
following as syntheses : — 

Page 817 : 

NH.r0.CH3 N:C(CH 3 )v 

I | >NH 

NH.CO.CH, NiCICHj)/ 


HH.CO.C 6 II 6 

NH.UO.C.H* 


N:C(C,H i K 

I >0 


Page 830 : 

OH 3 .CH:N.NH.C 6 H 6 

plus 0H r 0:N v 

' I > 

II V >N.C,H 5 . N:iNK 


n.c 6 h 


5 


In none* of these syntheses do carbon atoms become; 
joined together, and in each case the synthetic process 
involves the shedding from the molecular complex 
of weighty scaffolding in the shape; of certain com- 
ponents. The common element in the modern 
definitions of Richter, Posner and others lies in the 
association of a synthesis with the creation of a 
unit of molecular constitution not previously present ; 
I submit that Mr. Kay has produced no argument in 
impeachment of this statement. 

We may now pass from the* general question to the 
particular one which gave rise to this correspondence. 
Mr. Kay appeared in support of an application to 
delete sodium formaldehydesulphoxylate from the 
Board of Trade list of substances covered by the 
Safeguarding of Industries Act, 1921, the chief 
contention in support of the application Being that 
this substance is not a synthetic organic chemical. 
For the purpose of revealing the slender grounds 
upon which the application was based it will author 
to describe the preparation of sodium formaldehyde 
sulplioxylate, and to state the chemical points raised 
in the; cases presented respectively for its removal 
from, and for its retention in, the Board of Trade list 
Of course, sodium formaldehydesulphoxylate (tillers 
widely in type of constitution and in modes of pre- 
paration from calcium carbide, and an argument 
applicable to the one substance becomes meaningless 
when applied to the other. 

Sodium formaldehydesulphoxylate, 

H /OH 

H OSONa, 


is obtained by the reduction of sodium formaldehyde 
bisulphite, 

H, .OH 


H 




which is prepared by the interaction of formaldehyde, 
H, 


>C : O 


H 


and sodium bisulphite, NaHSO a . 

The case argued by Mr. Kay and his friends for the 
expulsion of sodium formaldehydesulphoxylate from 
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I ho Board of Trade list of synthetic organic chemicals 
promised that the substance is an “ additive com- 
pound ” of formaldehyde and sodium sulphoxylate, 
HO-S-ONa, notwit h standing that the latter salt 
< aiinot be prepared and that no reason exists for 
assuming its formation during the reduction of the 
formaldehyde bisulphite compound. In support of 
the case the chief expert wit ness gravely informed 
ihe learned referee, concerning sodium formaldehyde- 

ulphoxylate, that “ it would be as correct to say 

I I is organic as to say that it is inorganic. It is 
not correct to say that it is cither,” and, further, 
that ” nobody in his sane senses could say whether 
if is either inorganic or organic ” ; it was also stated 
that sodium bisulphite is “ a typical inorganic non- 
m nthetic chemical.” Further chemical evidence just 
,i- helpful as the above was given. 

The case for the Board of Trade argued that 
Jiemical compounds cannot be classified as organic, 
j i organic and “ hybrid,” but that only the first two 
claves are distinguished by chemists ; on this ground 
>odiuin forma ldeliydcsulphoxy late can only be 
Kg.irded as an organic compound. Further, that*, 
(lin ing the process of using formaldehyde and sodium 
bisulphite, with zinc as a reducing agent, to produce 
flu; organic sulphoxylate, the characteristic proper- 
lies of the aldehyde and the sulphite disappear; 
mi entirely new constitutional unit is produced by a 

nthetic process which falls within the modern 
ilcf in it ion. considered above. 

The learned referee decided in favour of the Board 
of Trade, and it is probably unnecessary for me to 
expand the above very brief summary of the chemical 
Hilo of the proceedings in order to convince my 
chemical colleagues that the decision was entirely 

fust i liod . 


Mr. Kay moralises at some length on the unsatis- 
factory character of the proceedings under the 
S.'IVgi larding of Industries Act, and concludes by 
putting four questions to which I may be allowed to 
inve at least partial answers. The answer to question 
I is that the Government did not accept proferred 
‘ l( l\ ice ; possibly no one foresaw how much ingenuit y 
would he exercised foi the purpose of defeating the 
olmous and simple purpose of the Act. The answer 
t<> question 3 is that no court of honour has been, 
uor probably can be, established in any profession 
wifh both legislative and advisory powers concerning 
professional ethics ; the individual who damsels 
'edly legal proceedings on a chemical matter without 
seeing a perfectly clear and logical road to success 
,s judged by his own firm and by the chemical 
h.itemity in general. To question 4 it may he 
*< phed that far too much is said nowadays about the 
humiliating state of affairs in chemistry ; the posi- 
tion of the chemist in the public eye is far higher 
th in it has ever been before. 


Mr. Kays question 2 I leave to the last. Tt 
involves a statement which I believe to be quite 
incorrect ; the atmosphere of the law courts may be 
h< ding to the witnesses, but it is not sultry to 
ouiisvl and it certainly does not perturb the tribunal. 
|‘w counsel and fewer judges have the instinctive 
'-'low ledge of a technical subject which should be 
possessed by an expert witness, and they thus tend 


unwittingly to divert him from his true function and 
to assign to him advocative functions ; I have more 
than once been asked to state my views on some 
particular subject when the proper request would 
have been that T should state the facts and point 
the logical conclusions, so that the court might 
itself digest the evidence and form a \ icw. The 
difficulty thus indicated is doubtless inherent to 
the absence of the technical assessor whose appoint- 
ment I have previously suggested ; at the same time, 
it would not be easy to over-estimate the patience, 
tho care and the intelligence which the President of 
the tribunal devotes to the hearing of these technical 
eases. 1 have described the proceedings in certain 
of these Board of Trade hearings as “ an orgy of 
misinterpretation and misrepresentation,” and I 
see the description still justified by the statement, 
of an expert witness t-liat “ nobody in his sane senses 
could say whether it (sodium foriualdehydesulphoxyl- 
ate) is either inorganic or organic.” 

In conclusion I protest against Mr. Kay's sugges- 
tion that such a term as “synthetic organic chemical ” 
is not interpretable in purely scientific terms, and 
that accepted commercial usage should be taken into 
consideration in this connection. A “ synthetic 
organic chemical ” can only mean a “ synthetic 
organic compound,” and neither expression has or 
ever has had any commercial usage ; it is a purely 
scientific conception and must be interpreted as 
such. Similarly no scientific man, speaking as such, 
ever uses the phrase “ fine chemical ” ; he cannot 
he quoted as an authoritative exponent of whatever 
meaning attaches to this term. 

W. J.Pote 

Cam bridge 
May :K), 1024 


AN ANTHOLOGY OF VERSE RELATING TO SCIENCE 

Sir,- -During the past five years, l have been 
collecting verse, whose subject matter relates to 
tlx* sciences, with the intention of publishing at some 
future date an anthology of this sort of verse. It 
has occurred to me that the readers of the Journal 
might be willing to help me in collecting this sort of 
poetry, in order to make such an anthology of the 
greatest \alue, and to this purpose L am writing to 
you to ask you to insert in the Journal this appeal 
for assistance and co-operation in gathering together 
this sort of verse. Verse of all moods and forms, 
provided that its subject matter relates to the sciences, 
will be welcomed. Contributions sent to C. E. 
Kuby, Mass hist, of Technology, Cambridge, Mass., 
U S.A., will be duly acknowledged. 1 am, Sir, &c., 

C. E. Ruby 

Ca mbridge, Massachusetts 


At the twenty-first (onvemnm of the Institute of 
British Foundrymen at Newcastle, Mr. John Shaw, 
of Sheffield, was presented with the Institute's gold 
medal for the ffiost distinguished member. 
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PERSONAL AND OTHER ITEMS 

The General Board of Studies of ( 'am bridge 
University has reappointed Mr. F. W. Doolson, 
University lecturer in chemistry, and Mr. W. H. 
Mills, University lecturer in organic chemistry. 

At a dinner held at the Guildhall in connexion 
with the Umpire Minin# and Metallurgical Congress, 
Prince Arthur of Connaught, at the request of Sir 
John Cad man and Mr. H. M. Morgans (presidents 
of the Institution of Mining Engineers and of the 
Institution of Mining and Metallurgy, respectively), 
presented medals to Prof. H. Louis and to Mr. 
H. \V. Gepp, who also received a medal for Mr. G. 
Kigg. 

On October 4, Dr. F. YV. Aston is to give a lecture 
on atoms and isotopes before the Swiss Society 
of Natural Sciences at Lucerne, on the occasion of 
its 150th annual meeting. 

Mr. J. E. P. WagstafI, M.A., has been appointed 
professor of physics in the University of Leeds. 

Mr. R. C. Richards, B.A., M.Sc., has been appointed 
Quain lecturer in physics in University College, 
London. 

Sir Jeremiah Column has given £2000 to establish 
a library for .the School of Biochemistry in the 
University of Cambridge. 

Mr. C. H. Hamilton has been appointed Chairman 
of Win. Goss age and Sons, Ltd., in succession to 
Mr. John Gray, who has been compelled to resign 
owing to ill-health. In connexion with the retirement 
of Mr. Gray, Lord Leverhulme, on behalf of the board 
of Wm, Gossage and Sons, Ltd., and Mr. Gray’s 
former colleagues at Port Sunlight, presented him 
with a handsome solid silver tea service and tray. 
Mr. J. A. Sterling, secretary of the company, 
also presented to Mr. Gray, on behalf of the senior 
managers of the company, a solid silver fruit and 
cake stand. 

Salters’ Institute of Industrial Chemistry 

The Committee will, in July, allocate a limited 
number of Grants in Aid to young men and women, 
employed in chemical works in or near London, 
who desire to extend their education for a career in 
chemical industry. Applicants must not be under 
seventeen years of age. Applications, with particu- 
lars of age, nature of employment, and manner in 
which the grant would be used, and giving the name 
of some person to whom reference may be made, 
should be sent, as soon as possible, and in any ease 
not later than June 14, 1924, to the Director of the 
Institute, Salters' Hall, St. S within s Lane, London, 
E.C L 

Chemical Workers.’ Wages 

The award of the Industrial Court on the chemical 
workers' application for higher wages (rf. Chemistry 
and Industry , May 30, J924), has now been issued. 
The Court has awarded that the wages of adult 
male time-workers shall be advanced 5d. a day dr 
shift ; of adult female time-workers, 4d. a day or 
shift ; and that piece-workers shall receive equivalent 
advances. The decision states that the claim 
regarding week-end work has not been established. 
According to the Manchester Guardian , the award 


affects 22,000 workers, of whom 5 to per cent, 
arc piece-workers. 

Explosives in Canada 

The report of the Explosives Division of Canada 
for the calendar year 1923 shows an improved 
condition in the industry. The increased production 
of blasting explosives, as compared w r ith 1922, has 
been 25 per cent., while the detonator output lias 
increased 48 per cent. Thirteen explosive factories 
were operating and during the year no employee or 
other person was injured by an explosive accident 
The total accidents arising from the use and abuse of ex 
plosives were 183, with 43 killed and 164 injured, and 
of these 60 occurred in mines and quarries, causing 
II deaths and injuring 61 persons. The accidents 
attributable to railway, road, building and canal 
construction, farm clearing, etc., were 48 with 23 live.', 
lost and 31 injured. Other accidents arising from 
explosives, such as playing with detonators and 
explosives, in which children are the principal 
victims, and other miscellaneous causes, wen' 
responsible for 75 accidents with 9 deaths and 72 
injured. The production and importation of explo- 
sives for 1923, as well as the list of authorised explo- 
sives, are given in the roport. All explosives on the 
British authorised list aro provisionally authorised 
in Canada. 

Australian Exports of Minerals and Metals in 1923 

The Imperial Mineral Resources Bureau lias 
received the following statistics from its corresponding 
member in Australia relative the exports of metal* 
and minerals from Australia during the year 1923 : 


Exports (in long tons) 1923 
(subjoct to correction) 


Metal or Mineral 

To 

British 

Einpiro 

To 

Foreign 

Countries 

Total 

Copper, retim'd 

0533 

700 

7233 

,, blister 

921 

1372 

2293 

„ oro 

277 

— 

277 

Pig and ant irnonial lead. . 

73,189 

22,070 

95,805 

bead bullion 

4401 

— 

4401 

,, ore and concentrates 

095 

25,038 

20,333 

Zim* (spelter and dec. 

zmo) 

5070 

27,784 

32,80»i 

Zmc concentrates 

98,142 

230,730 

334,878 

Cadmium 

57 

4 

01 

Tin, refined 

1433 

1432 

2805 

Mica 

180 lb. 

— 

180 |(» 

Antimony oro 

Cobalt oro 

379 

50 

429 

798 

10 

81 1 

Alumile 

2180 

— 

2180 

Asbestos . . 

05 

'2 

07 

Osmiridium 

333 oz. 

170 oz. 

50') <•/ 

Molybdenum concentrates 

8 

8 

10 

,, oro 

- — • 

2 

2 

„ metal 

12 

10 

l>s 

Arsenic 

420 

140 

500 

Auriferous antimony oro 

127 

— - 

127 

Gold concentrates 

55 

- — 

5.5 

„ containing platinum 

17 oz. 

— 

17 #./ 

.. in concentrates and 

ores 

201 1 oz. 

47 oz. 

2058 .</ 

Platinum 

170 oz. 

21 oz. 

191 ■»/. 

Stool 

02 

27 

89 

Tantalite ore 

3 

— 

3 

Wolfram . . 

13 

64 

7 7 

„ concentrates . . 

— 

20 

20 

Plumbago.. 

6 

— 

0 

Silver, refined 

435,199 oz. 

— 

435,199 oz. 

.. in oro and con- 

centrates .. 71,751 oz. 

— 

71,751 oz 



June 18, 1024 


CHEMISTRY AND INDUSTRY 


625 


REVIEWS 

Cenkral Chemistry. By H. C. Demina. Pp. 
xii-ffl05. London : Chapman and Hall, Lid., 
11)23. Price 17s. 6d. 

In this book by tho Professor of Chemistry in 
the University of Nebraska we have the outcome of 
.m attempt to present an elementary survey of 
general chemistry, “ emphasizing industrial applies - 
lions of fundamental principles.” It is evident 
that a vast amount of labour has been incurred, 
mkI that much thought has been expended in the 
effort to realise the stated aim. The result is a book 
which certainly has a very distinct individuality, 
md which, for that reason, will interest those who 
,ne charged with the duty of selecting a text -book 
lor their students. The author, discussing the 
various ways in which general chemistry is now 
handled by University teachers, states that his own 
desire has been to give his book flexibility, so that 
ii may be used by instructors in a way to meet their 
ow n individual ideas and needs in teaching. He takes 
uedil for omission of excessive detail in order to 
»,iin space for the “ development of such topics of 
Inch interest as hydrogen ion concentration and its 
applications, an introduction to the chemistry of 
nut t it ion, electro-chemical principles and the eonstitu- 
t mu of matter.” 

A ii \one who has to fact' the difficulty to-da v of 
mnducting an introductory course of chemistry in a 
UniNcrsity will feel indulgently towards every writer 
who makes an earnest effort to produee a book for 
his id talents. The growth of the science in the detail 
nl new, important fact, the vast development on 
t lie physical and industrial sides, compel a constant 
n adjustment of one’s ways and a jettisoning of old 

• ontents to make room for tho new. The last six 
\imi\ in which there has been so much disturbance 
-it tlu' very foundation of tho science, have been 
p.n 1 1 < idarly tumultuous in this respect, and Prof. 

I turning's hook seems to reflect the condition of 
1 henueal unrest. The very typography seems affected 
h\ it, tor we have not only a differentiation into large 
mid small type, but the interjeetory use of heavy 
t\pe for paragraph headings and for words and 
-t, dements that am considered specially important. 

The eontents are divided into three- parts : — 

(1) “Preliminary,” in which oxygen, hydrogen, 
water, chlorine, and a large amount of general 
theory are included ; 

(2) The Non-Metals, comprising further sections of 
general theory, as well as a certain amount of 
organic chemistry and a chapter on nutrition ; 

13) The Metals. 

I nterspersrd throughout arc numerous references 
industrial processes, and the hook abounds in 
illustrations and schematic diagrams. 

I here is no doubt that Prof. Deming has broken 
m\ay from the orthodoxy that so long ruled the 

• •lementary text-book of chemistry, and that in itself 
commands the reviewer's sympathy. But whim we 
come to look for an educational plan or a rational 
sequence in his treatment of the subject, it is very 
difficult to find anything that can be formulated. 
()n tho contrary, the book seems, indeed, to be some- 


what disjointed and breathless, esjx'eiallv in its 
exposition of theory. For example, on page 40, 
where valence is first dealt with, it is said that by 
the valence of an element we mean the, number of 
atoms of hydrogen that one atom of the given 
chemical can combine with or dixplarc. ” On page 130, 
we find, in equally heavy type, that “ the valence of 
any element in the uncombined condition is assumed 
to be zero.” This comes of a discussion of positive 
and negative valence, and is in advance of a brief 
reference to the structure of the atom on pp. 170 — 173. 
It is difficult to believe that the student will not he 
confused by this treatment. 

The author has given his own turn in many cases 
to definitions and statements, hut we cannot say 
they appear socially felicitous. On page 8 a mole- 
cule is described as " a group or cluster of atoms 
combined in a definite way,” and on page 12 we have, 
under the heading of physical and chemical change, 
the statement that ” any change in a substance 
which fails to alter its chemical composition and 
chemical properties is called a physical change.” 
Oil page 110 we are told that “a sixteenth part of 
the oxygen atom is taken because the weight of the 
lightest atom, hydrogen, then turns out to he a 
trifle over one.” The law of multiple proportions 
is called the “ law' of related composition.” 

These instances would not have been adduced 
were they not thought to he fairly illustrative of a 
character that pervades the hook on the theoretical 
side. It, is more agreeable to close on a note of 
praise, and to say that then* is much in Prof. 

I )eming's book that will be suggestive to chemical 
teachers, and that he has done especially good 
service in exhibiting the applications of chemistry 
to industry and other phases of human life. 

Arthur Smithedes 

A Dictionary or Applied Chemistry. By Sir 

Edward Thorpe, UB., LL l>., F.R.S., assisted 

by eminent contributors. Yol. V. Oxygen-Rye. 

Revised and enlarged edition, Pp. viii-} 722. 

London : Longmans, (Jreen and Co., 1924. 

Price 90s. net. 

The arrival of each new' \ohime of this re\ised 
Dictionary arouses the same feeling and impels one 
to use the same words. Tho lirst thought is always 
of tin* labour imposed on the Editor, and of tin* 
sustained pace and standard of his achievement. 
We feel that our mission hardly goes beyond that of 
congratulating Sir Edward Thorpe and of offering our 
acknowledgments for each instalment of the Diction- 
ary. Those who have ever contributed even a mite 
to the eontents of a volume will know what, vigilance 
and critical care are exercised by the Editor, and 
will be left with no doubt as to the thoroughness of 
revision. Once the form and plan of a Dictionary 
have been determined and its course has begun, 
there is hardly scope for criticism of a general kind, 
and, on the other hand, any adequate review of the 
eontents is impracticable. 

The present volume begins with Oxygen and ends 
with Rye. Looking through the list of contributors 
we find a line warrant of authority for the chief 
articles, and here and there a reminder of the topics 
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Hint are now or have acquired i lien used important^* 
in tin* lust few ycais. A comparison of tin* present 
\olumc with the corresponding one of th(* preceding 
edit ion, however, does not reveal many major changes. 
It is perhaps not superfluous to remark upon the 
liberal interpretation which Sir Edward Thorpe 
gives to the term "Applied Chemistry," for this 
leads to the inclusion of a large element of theoretical 
matter which must he of interest and value to all 
chemists This may he illustrated by a new article 
on Photo S\nlhesis and Ph \ to-Sy lit hesis by Profes- 
sors Bnlv and lleilhron. as well as by mail) older 
ones that reappear General technological questions 
are also (list iissed in sudi articles as that on Electrical 
Prceipif at ion by I >r H *1 Bush When tlie chemical 
elcmenls appear, as in the ease of Phosphorus, 
Platinum, and Potassium, the general chemistry and 
< h let compounds as well as the more strictly techno- 
logical side are dealt w it h The w ide chemical appeal 
strengthens the position of the Dictionary as a stan- 
dard woi k that will lx* looked lor in every serious 
chemical library 

Sir Edward Thoi pe i* now nearing tlx* completion 
of Ins task, and we are sure that all c hem ids will w ish 
him well through the latest of the unceasing and 
mullilarious labouis winch lie has devoted for more 
t han ha If a cent ur y , t o t la* sen ice of chemical science. 

Arthur Smith ells 


Die Imrkik vi ion okk Mvkovkine By Djkkktor 
P Poll \ rscii kk Monographicn aus dem 
( lebiote del* I'Vlt ( ’hemic, edit ed by Prof K. H 
Burnt V ol IV P]> 52 Stuttgart - Wissen- 
sehaltliehe Wrlagsgesellsehaft in.b II , 1923. 

Price bound, 2*20 marks, paper TKO marks. 

Tins little work constitutes a, brief essay on tin* 
manufacture ol margarine*, commencing with a 
short description of tlx* raw materials used, including 
fats and auxiliary substances Milk, which is of 
such vital importance to the margarine-maker, is 
discussed and, although in so short a work it is 
impossible to deal with so extended a subject 
adequately, a good idea is given to the reader of the* 
quality of milk desirable and the method of treatment. 
Illust rat ions and descriptions of well-known margarine 
plant are given, and methods of manufacture of 
both animal and vegetable margarine are well 
described, including notes on methods of packing 
and distribution Finally, the legal requirements 
.is to margarine in various countries are contrasted, 
and a useful bibliography is appended The pamphlet 
is undoubtedly of value to those who may require 
a brief and g> ncral survey of the art with information 
as to where furl her knowledge mav be found. 

K. K. Bolton 


Prof. W L Bragg, Langworthy professor of physics 
in the University of Manchester, is to give two 
courses in the summer session of the University of 
.Michigan on X-ray crystal analysis and recent 
contribution in the field of X-rays and their inter- 
pretations. 


COMPANY NEWS 

DUNLOP RUBBER CO., LTD. 

Tlx* protits for the eighteen months to December .Tl, 
less depreciation and after charging to reserve losses 
on forward contracts over market prices arising during 
the period, wen* Cl .915,008 (Cl ,054,083 in the ten 
months to .June 30, 1022). Debenture, income stocks, 
and loan interest totalled £403,810, leaving a net 
protit of C 1,451, 702. This is after providing for the 
preference dividend of No 2 1). It. Cotton Mills 
( £80,303), but excluding tin* deficit of the American ( f o. 
for 1023, amounting to C3S3.170. This amount will 
be dealt with bv the reconstruction scheme. The 
hankers’ debt of C2,Ol0,07S at .June 30, 1022, has 
been discharged, and the company had on hand at 
December 31 easli and hills. War Loan, and bonds 
amounting to Cl, 024, 105. Selling prices have been 
excessively low, eh icily owing to foreign competition 
Eurther concentration of manufacture at Fort 
Dunlop is in progress. The rubber estates art' stated 
to have shown a satisfactory profit. The French 
mills have attained a higher output. The German 
factory is stated to have been a source of continued 
anxiety, but it is hoped with the continued stabilisa- 
tion of the rentenmark, to show a protit in thecurrenl 
year. The sales of the American factory are increas- 
ing At the general meeting on June It), tin* scheme 
for tin* reorganisation of the capital and for dealing 
with tin* preference arrears will be submitted. 

UNITED PREMIER OIL AND CAKE CO., LTD. 

The net profit for 1023 was £80,320 (against 
COO, 040 in 1022), before providing for debent me 
interest (£22,855, against C23.301). 'The preference 
dividend takes £3*1,131 and a dividend of 5 per cent , 
less tax, is proposed on the ordinary shares (the same) 
The balance to lx* carried forward is slight lv in excess 
of the amount brought in at C20,723. 

BLEACHERS’ ASSOCIATION, LTD. 

The directors propose a final dividend of 15 per 
cent , making 20 per cent for tin* year to March 31 
last (flu* saint* as for the preceding year). It is [im- 
posed to place Cl 25,000 to general reserve (the same) 
and £50,000 to superannuation fund (against 150,954), 
while £371,884 is earned forward (against 1301,712) 


REPORT 

Deport on the Industrial and Economic Srrrv- 
tion ’N ( Czechoslovakia, February, 1924. B\ 
E. (\ D. Rawlins, Commercial Sceretan. 
Prague. Department of Overseas Trade. Pp. T2 
11 M. Stationary Office, 1924. Price Is. 6d. 

At the commencement of 1923 Czechoslovakia vva^ 
faced with the economic, problems raised by t lo* 
sudden appreciation in value of the krone (rf. Chnn 
and Ind., 1923, 1118). At this period the principal 
exports wi re coal, iron and timber to Oennany, hat 
with tin* complete collapse of the mark in the middle 
of 1923 such trade became impossible and German), 
which had absorbed 50 per cent, of the eounti v >> 
exports gave up the first place to Austria. N )l ‘ 
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United Kingdom bus since taken the second place 
from Germany, though the latter country is still the 
principal supplier of imports. Czechoslovakia, is 
mainly industrial and great efforts are being made to 
stabilise industries, though foreign competition and 
lack of markets abroad may cause the failure of some 
of the smaller enterprises. 

Exports in 1923 wore val led at K.e 12,517 millions, 
mil imports at K.e 10,127 mill. (£1 — - K.e 24 at par ; 
ihout K.e 155 in 1923) against K.e 18,085 mill, and 
K.e 12,841 mill, respectively in 1922, when, however, 
the value of the krone was considerably less. The 
chief exports to Great Britain were sugar, glass, 
hides and leather, timber, and textiles, the articles 
mainly in demand from this country being textiles, 
non and ironware, machinery and scientific; instru- 
ments, colonial goods, and chemical products. 
Imports from Great Britain decreased considerably 
in 1923, but it must be remembered that local indus- 
1 1 ics produce most of the classes of goods supplied 
1 1 mu here, while some articles imported through 
Hamburg were probably considered as of German 
origin 

'the steps taken by glass manufacturers have 
resulted in a remarkable reco\ery from the state of 
aflaiis at the beginning of 1923 ; in October 98 
furnaces were working, the normal number being 138. 
Sugar production for 1924 is estimated at 9837 t., 
a cams! the 1913 figure of 12,087 t., but considerably 
greater than in 1923. Trade in sugar is now unre- 
stricted and farmers are finding its cultivation to 
pay better than that, of wheat. A strike which lasted 
bom August to October had an adverse (‘fleet on 
coal production; the total output in 1923 of hard 
(oal, 1 1 .590, 000 t., was 1,000,000 t. greater than in 
1922, but that of lignite fell by 2,700,000 1 to 
10,229,000 t. The iron industry suffered at. the 
b< LMimmg of the year from having to dispose of stocks 
at low prices in order to keep the furnaces going ; 
later the Ruhr occupation caused a big demand for 
non, but the collapse of tin* mark resulted in the 
i losing of the German market. The steel indust r\ 
kid a more favourable year. Export prices wen* 
!/"<><!, better than those ruling inside the country, 
and the demand increased. Brices decreased in 
s ’\ m pat hy with the lessening in costs of raw materials, 
but further changes must depend on currency de- 
ll. dum. * 


FRENCH PQTASH OUTPUT IN MARCH 

Ihmng March the 1 production of potash salts was 
s< hlbl Ions, equivalent to 21 ,591 t. of K 2 <), distributed 
aa follows * *-(Yude salts, 25,1109 t ; manure salts, 
30,725 1.: manure salts, 10,058 1., and chlorides, 
13.772 t The four shafts of the Kali Ste. Therese 
,H>U working, produced 442,950 1. of crude potash 
ydts in 1923, against 382,000 t. in 1922. Bales were 
307,19.) t. of crude salts, equivalent to 05,058 1. 
kU Stocks on December 31, 1923, were 9132 1. 
( 'iidc salts (3300 1. K 2 ()). During March the pro- 
‘luction of salt was 110,4721., compared with 
hM>,002 1. in February. 


MARKET REPORT 

1 Ins Market Report is compiled fiom special information 
received from flu- Mnnutact mvrs < oneerned 
Tn/rsv othtnri'st' *tat< »/ the /,/<.,* 7 not, ,1 con r f<ur 

quantities net amt nalnl at trail K. 


GENERAL HEAVY CllliMIC \LS 


Business is maintained at a sutisfut t or\ level with h f,m> 

export business and very steady values. 

Arctic And, 40 tech. . ! t' l? B 10 's, per ton. 

Acid Hydrochloric . . .’Is. (Id. 0 s. per cail>o\ <1 d., 
according to jnintv, stn nu r th 
and locality . 

Acid Nitric HO T\v. t2I 10a.-t27 per ton mukeis’ 

Works w cording to district and 
duality. 

Arid Sulphuiie . . . \vernge National prices f.o.r. 

makers’ w 01 ks, w it h slight v ana - 
turns up and down owm ,r to 
local consider at ions . Mo Tw., 
(rude A* id, 01s pci ton. I OS 
Tw , Arscim id, to Ids pci ton. 
JON’Tw , Noli aisemcal, 1 <> Ins. 


Ammonia Alkali.. 

Bleaching Powder 

Bisulphite of Lime 
Boras. (Ymiineicial 


pel ton. 

tO ll.s per ton. for Sp< eiul 
lei 111 s for eont n\i t s 
Spot til d d , Contnn < tlud'd 
1 toll lots. 

£7 per ton, pn< knges csti.i. 


Crystal . 
I \>w der 


( li leiuni Chloride 
Met by fated S| m it til 
Industrial 

Mineralised 
Potash Caustic 
1 ‘otnss. Uiclirom.il c 
Potass. Chlorate . 
Salarnniomac 
Salt Cake. . 

Soda Caustic, solid 


tin per toll 
120 per t oil. 

(Pin ked m 2 -i w t. lines, cai 1 mue 
| *a id any station in (heat 
Bntam ) 

£1 17s, (id. pei ton dpi 

.‘fs Id 3s .Id pci L’.illon, a< cold 
mg to <pi,mti 1 \ 

4 s, 2.1 is. o<i 
t30 133 per ton. 

U‘d. per Ih. 

.‘{<1. 4d. per lh. 

£32 per ton d d. 
t’3 10s. per t on d d. ** 

Spot lots • dil 1 \ ci « (I " t’h) 17s fid. 
to tPJ - 7s.*t>d pei toil, a< ( 01 (Jiiil! 
to st reneth. 2(K jess ] (l | 

< out 1 in ts. 


Soda Crystals 

Sod. Acetate 07 ON 1 *,, 

Sod. Uieai hoiiat e 
Sod. Bichromate 
Sod. Bisulphite Powder 
( 10 / 02 °, , . 


Sod. Chlorate 

Sod Nitrate retd !M>° U 

Sod. Nitrite, 1(M>° ( , basis 
Sod. Sulphide cone. 00/01 
Sod. Sulphide civ s(. 

Sod. Sulphite, Pen Crvst. 


to os to l()s. pel toll e\ tnilw .1 \ 
depot s ol pol ts. 

t2 1 per ton. 

tin ] 0 s. per ton, (air. paid. 

I Id. per II). 

f IS £ltt per ton, according to 
(plant Jt v, f o !»., 1 i w t . non 

drums un link'd. 

:kl. per lh. 

£13 OH. — 1 1 .4 10s. ])er ton ex 

Liv< rpool. Nominal. 

t27 per toil d/d. 

About £14 1 ( )s. p('r ton d d. 

£0 per ton d d. 

£11 ]>(T ton for. London, l-ewt 
Logs included. 


RUBBER CHEMICALS 

Antimony sulphide 

Holden .. .. .. l^d. -Is. Id. per 11).. according to 

quality. 
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Crimson ..Is. Is. (id. per lb., according 

to quality'. 

Arsenic Sulphide. Yellow Is. lid. per lb. 

Barytes . . . . . . £2 lOs. to £0 I ."is per ton, a< cord- 

ing to quality . 

Cadmium Sulphide .. 9s. 9d. per lb. 

Caibon Bisulphide .. £24 £2< i per ton according to 

quant it y . 

Carbon Black .. .. Ojd 0,'d per lb. Market firmer. 

Carbon Tetnublorale . 150 per ton, drums lav. 

Chromium Oxide, gi ecu. . Is 2d. per lb. 

C\ ,’d. Old. per lb. Demand \ erv 

Lidiat'iibbcr Niihsl it lit t s, ) brisk. I 'rices likely to remain 

White and Daik ) steady owing to firmness of 

V l npeseed oils. 

Camp Bhu k 45s. per e w( ., ba rrels fi ee. Dinner. 

Bead Hyposulphite .. 7|d. per lb. 

lathopone, 90% . . £22 lOs. per ton. 

Mineral Rubber Kuh- 

pron ’ . . . . . £1.1 I Os. per ion f o.r. London. 

Sulphur .. .. .. £10- £12 per ton, neeotdmg to 

quality. 

Sulphui Chloi ale .. .‘{<1. per lb , < ai boy s extra. 

Thioeai bumlale . 2s. 9d. p« r lb. 

Vermilion, pule or deep .. Is lod. per lb. Busier. 

^ me Sulphide . . . . 7 Id. Is. S« I . per lb , ae< online jo 

quality . 

WOOD I) I ST 1 1. 1 ATION PRODUCTS 

Acetate of lame - 

Brow u . . . . ..£11 10s. per ton d d Demand 

active. 

Crey .. . . £19 £20 per ton. 

Liquor . . . . . . 9d per gall. .‘12 Tw\ 

Charcoal . . . £7 os. £9 per ton, according to 

crude and locality. Mai kef 
steady. 

Tioii Liquor .. .Is. 7d per call 92' Tw r . 

Is. 2d 24 Tw. 

Red Lupior .. Kid. I s. per gall 14/1 ."i Tw . 

Wood Creosote . 2s 7d. per pill. Unrefined. 

Wood Naphtha 

Miscible . 5x. os. ,*>( I . jar pill, lit) 0 ,, O.B. 

market stiiTer. 

Solvent .. 5s. lid I is. per pill. t0°,, O.l’. 

Fairly good demand but Jit t L ‘ 
nlferinp 

Wood 'Far . . £5 per ton. 

Brown Sugar ol Lead . £19 per ton. 

TAR PRODUCTS 

Acid ( ‘arbolie 

Crystals . .. Old. 7d. per lb. Demand quiet. 

Ci tide 00’s . . Is. 9d Is. 10<|. per pill Market 

Hat. Only odd lots being 
offered. 

Aeul ( 'i »*sy lie, 97 99 .. 2s Id. 2s. 2d. per gall. Demand 

still good. Market firm. 

Rule 9.»°,, . Is. lod is. lid. per pill. Steady' 

demand. 

Unrk . ..Is. xd. is lid. per gall. Steady 

business. 

Ant In an ne 1‘a^te to",, 4d per unit per ewt. Nominal 
price No business. 

Anthracene Od 

Strained 9bl per gall. Very quiet. 

Unstrained . SKI 9d. per gnll. 

Benzole 

Crude Go s .. .. loM Is. per gall. e\ woiks in 

tank wagons. 

Standard Motor Is Od Is. lid. per gall. ex works 

m tank wagons 

Bure . . . . Is. XAd. Is. tod p«-r gall. e\ 

works in tank wagons. 


Toluole 90% . . . . Is. 5Jd. per gall. 

Bure . . . . Is. lOd. — 2s. per gall. 

Nylol (“ond. . . . . 2s. .‘Id. per gall. 

Burn . . . . 9s. lid. per gall. 

< ‘i cosot e — 

Cresylie 20.24°,, .. 9d. — 9Jd. pi»r gall. Few inquiries. 

Middle Oil . . A 7d. 9d. per gall, according to 

Heavy' .. .. > grade and district. Demand 

Standard Specification J not so strong. 

Naphtha - 

Solvent 90/100 .. is. 4d. is. od. Market steady. 

Solvent 90/190 . . is. Id. Is. 2d. Fair business, 

passing. 

Naphthalene ( ‘rude 

Drained Creosote Salts £0-~£0 l()s. Demand falling oft. 
Wluzzed or hot pressed £9 £12 per ton. J^it tie business 

Naphthalene — 

Crystals and Fluked .. £10 £17 per ton. 

Bitch, medium soft . . 52s. (id. 57s. Od. per ton. Market 
steadier. Few inquiries for 
forward delivery. Very little 
business for prompt. 

Byridirie —90 100 .. 21s. Od. 22s. per gall. Demand 

Well maintained. 

Heavy . . 12s, 12s. Od. More business pass 

mg. 

INTERMEDIATES AND DYES 

Business m dyestuOs has improved slight ly during I he w e< k 
Deliveries an* still only required in very small quant il it - 
owing to the desire of < onsumers to keep stocks down. 

In Iho following list of Intermediates delivered pn<c- 
inelude packages except where otherwise stated. 

Acetic Anhydride 9.')°,', . . Is. Oil. per lb. 

Ara I H. .. Is. 4d. per lb. 100% basis d <1 

Acid Naplif bionic .. 2s. 4d. per lb. 100°,, basis <! <1. 

Acid Neville and Win! her 5s. Xd. per lb. 100°,, basis d/d. 

Acid Salicylic, fe< li .. is. 2d. is. .‘Id per lb. Ntea<k 

Acid Sulphanilte . . .. lOd. per lb. 100°,, basis d/d. 

Aluminium Chloride, an- 

hyd Is. per lb. d/d. 

Aniline Od . . 7Jd. Hid. per lb. naked at woik-. 

Aniline Salts . .. 7jd.— 9d. per lb naked at \\oik- 

Antimony' Bentaehloride Is. per lb. d/d 
Benzidine Base .. ..4s. Od. per lb. 100% basis <1 <1 

Benzyl Chloride 9.7% Is. .‘Id. per lb. 

/j-Chlorplienol .. .. 4s. ,‘kl. per lb. dpi. 

p-Chloramlme . . . . 9s. per lb. 100°,, basis. 

o Cresol 19/91 C .. 4^d. 5jd. per lb. Demand 

moderut e. 

m Cresol 9X100°,, .. 2s. Id. 2s. , ‘Id. per lb. Demand 

moderate. 

/>-( ’resol 92 , 9 1 C. .. 2s. Id.- 2s. 9d. per lb. Demand 

moderate. 

Diehloranilme .. .. 9s. per lb. 

Diebloramliia* N. \i id . . 2s. Od. per lb. 100°/, basis. 

p-Dichlorbcnzol . .. £75 per ton. 

Diet hylnnihiic .. .. 5s. per lb. d/d., packages esh i. 

ref uriiftble. 

Dimetbylanilme .. 2s. Id. per lb. d/d. Drums ext m 

Di nitrobenzene .. 9d. per lb. naked at works. 

Dimt roclilorben/.nl .. £X4 10s. per ton d/d. 

Dimtrotoluene IX 50 C. 8d. 9d. per lb. nuked at w<ui - 

00/0S C. Is. 2d. per lb. naked at veil 

Dipheny lumine .. . . 9s. per lb. d/d 

Mnnnchlorhcn/nl . . £02 per toll. 

(i Nuphlhol . . . . Is. Id. per lb. d/d. 

u-Naphthylamine .. hs. 4^d. per lb. d/d. 

/?-Naphthylumine . . 4s. per lb. d/d. 

m/Nitraniliiiu . . . . 5s. 2d. per lb. d/d. 

yj-Nitraniline .. ..2s. 4d. per lb. d/d. 

Nitrobenzene . . . . 5{d.— 5*d. per II). naked at wml s. 

o-Nitroelilorbenzol .. 2s. per ll>. 100% basis d/d. 
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X it ronaphthalene 
ji Nitrophenol 
l> Nitro-e-anudo phenol 
///-Pheiiylcno Diamine 
fi -Phenydene I Gamine 
K Salt 

.Sodium Napht hinnat e 
,/ Toluidino 
,, Toluidine 
a Toluylene 1 Gamine 


11 Jd. per lb. d/d. 

Is. lid. per lb. 100% basis d/d. 
■4s. (id, per lb. 100 ° 0 basis. 

4s. 2d. per lb. d/d. 

10k. 3d. per lb. 100% basis d/d. 
2s. (id. per lb. 100°,, basis d.d. 
2s. /id. per lb. 100% basis d/d. 
S£d. per lb. 

3h. 0d. per lb. naked at works. 
4s. (id. per lb. d/d. 


PHARMACEUTIC A I 


AND PHOTOGRAPHIC 
CHEMICALS 


\cid, Aeetie 80°,, B.P. 
\« id, Acetyl Salicylic 

\ ( id, Benzoic B.P. 

\i id, Horie B.P. . . 

\ id. Camphoric. . 

\i id, Citric 

\. id. < lallie 

\. id, Py rogallie, ( ’iy si 
\, id, Salie\ lie 

\< id, Tannic H. P 
\i nl. Tartaric 


\ 1 1 1 idol 
\< i I •ililtlde 

\ m idoj >y i in 

N n j r i ion Ben/oate 

\ 1 1 1 1 1 1 oi i , ( 'u r bonate H. P. 
Propme Sulphate 
1 bi 1 1 at one 
I n/oiiapbt 1 ml 
I ‘•I'-iiiut li Salt s 

l’i runt 1 r Carbonate 
Citrate 
Salicylate 
.. Submtrate 
bmn\ B.P. 


Ik oti i ales - 


Pot ass] n m 
Sodium . 


£48 per Ion. 

3s. 3d.- 3s. 3d. per lb. In good 
demand. 

3n. 9d. per lb. Larger supplies 
available. 

Cry.st. £31 per ton. Powder £38 
per ton. Carriage paid any 
strit ion in (Jmi( Britain. 

10s.- 21s. per lb. 

Is. Old. per lb., less 3% for ton 
lots. Market extremely firm. 
Upward tewlomy. 

3s. per lb. for pure ervstal. 
Market very sternly. 

7s. per lb. for 1 e\vt. lots. Market 
firm : increasing demand. 

Prices quoted from 2s. per lb. 
down to Js. 9d. for ton lots. 
Market weak. 

3s. per lb. Market quiet. 

Is. l id.- Is. 2d. per lb. less 3° u . 
Better lone but not yet. \»iy 
active. Cheap offers of second 
band parcels of foreign acid. 
Higher prii es expected m view 
of firmness of raw' mateiiaK. 

Os. per lb d/d. 

2s. 3d. per lb. for quantity. 

St neks are small. 

13s. (id. peril). Neglected. Stocks 
low. 

3s. 3d. -3s. (id. per lb. ai cm ding 

to quantity. 

£37 per ton. 

12s. per oz. for English make. 

13s. (id. per lb. Quiet maikct. 

3s (id. po ll). Small inquiry. 

A steady market. Prices aerotding 
to quantity : 

12s. 9d.- 14s. 9d. per lb. 

1 Is. 4d. 13s 4d. 

10s. 2d. 12s. 2d. ,, . 

1 0s. 9d. 12s. 9d. 

Crystal £29, Powder £30 per toll. 
Carriage paid any station in 
Creat Britain. 

Fluctuating market. Continental 
prices decidedly firmer. 

lid. per lb. 

Is. 


Pnnioiuum . . 
1 'I' Him Lactate. , 


< I'lninl Hydrate . . 


( lilnioform 
( i • bsote ( 'ai bonut e 

I 1 'I Hialileliy'de 


. . Is. I d per lb. 

.. Demand active. (mod English 
make can be bad from Is. 7d. 
to 2s. (id. per lb. 

. . 3s. lOd. per lb., duty' paid. 
Advanced. Higher prices are 
quoted from the Continent. 

.. 2s. per lb. for cwl. lots. Markcl 
more* active. Makers busy'. 

. . (is. (id. per lb. Little demand. 

. . £37 per ton, r. r works. English 
make. 


(ilycerophospl lutes - 
Calcium, soluble 
citrate tree 
Tron 

Magnesium 
Potassium, 30",, 
Sodium, 30°,', . . 

< luaiaeol ( 'arbonate 

Mexumme 



. . 2s. (id. ,, 

.. 12s. pci lb for cut lots Supplies 
not plentiful. 

. . 3s. 9d. per lb. for English make. 
Maikct dull. 


I lomut repine I ly dro bro- 
mide . . . . . . 30s. per oz. 

Hydroqumonc . . . . 4s. 3d. per lb. in ewt. lots. Foreign 

make. 


H.Vpo phosphites 

Calcium 3s. (id. pei lb,, for 28-lb. lots. 

Potassium . . 4s. Id per lb. 

Sodium 4s. ,, 

Iron. Ammon, ( it rale B.P. 2s. Id 2s 3d. per lb , according 
to quunlil v. Advanced by 
2d. per lb. 


Magnesium Carbonate 
Light. Commercial 
Magnesium Oxide 
Light Commercial 
Heavy Commercial 
Heavy' Pure 


£30 | ><*!' t on net . 

£73 jx r ton. less 2 1 '% 

120 per ton, less 2 1 
2s 2 m. 3d. per lb., according to 
quantity. Steady market. 


Menthol - 
A B.R. reerysl. B P. 
Synthetic 


Mercurials 
Red oxide 

( ‘m i osi ve subhmul e 
Wlllte pi'eeip. 

( 'a loMlel 

Met by I Saliey lab 
Met ol 

Paraformaldeliy 1 1< 
Paraldeby de 


Phenucctiii 
Phoimzone 
Phonolpht h.ilem 


(>0s. per lb. Weaker. 

2 Os. 33 k per lb., according to 
quantity. English make. Steady 
demand. 

Mai ket, lit m. 

3s 3d. 3s. 4d. per lb. 

3s. (id. 3s. 7<l. .. 

4s. 7d.- is. Sd. ,, 

3s. I Id. Is. 

2s. 3d. 2s. 9d. per lb. for eai boys. 

A slightly better market. 

1 Is. per lb. Brit isb make. 

3s 0d. per lb. Bet ter mquuy. 

I-. 4d Is. (id. per lb. ill flee 
bottles and eases. Better 
demand. 

0s per lb. 

7s 3d. per lb. for ew t lots. Quad. 

Os. 9d. 7s. 3d. per lb. In mom 

plentiful supply. 


Potass. Hit art rate 

99/100% (Cieam of 
'Tart m) 


Potass. Citrate 
Potass, Iodide 


Potass. Mctahisulphilc 
I N d ass. Perma i iga na t ( * 
B.P. Crystal 
Commercial . . 

Quinine Sulphaie 

Besorein 
Saccharin . 

Sulol 

.Silver proteiimte . . 

Sod. Benzoate, B.P. 

Sod. (‘it rate. B P.C., 1923 


SSs. per (\\t , less 21% foi ton 
lots. Finn market. Prices hast) 
upward tendency. 

Is. lOd. — 2s. 2d. i>er lb. Dearer. 

10s. 8d. 17s. 3d. per lb., accord- 

ing to quantity. Demand eon- 
t limes. 

7 Id per lb., I ewt. keg-, included. 

Sfd. -9d. pei lb. earriag(* paid. 

8d. SJd. per lb. carriage paid. 

2s. 3d. 2s. Id. per oz.. in 100 oz. 

tins. Steady market. 

3s. (id. per lb 

03s. per lb., in 30-lb. lo(s. 

3s. (id per lb. Very quiet. 

9s. (id. per lb. 

,2s. (id. peril). In steady demand 
for good quuht k'k. 

2s.- 2s. 2d. per lb., according to 
quantity. Much firmer in com- 
mon with other citrates. Prices 
advanced by' 2d. per lb. 
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Mod. Hyposulphite 


Cassia Oil, 80/85°,', 

9s. 3d. per lb. 

Photographic 

£13 £15 per ton, according to 

Citronella Oil — 



quantity, d el. consignee's sta- 

.lava 85/90% • • 

Of?. pe*r lb. 


t ion m 1 -cwt. kt'gs. 

Ceylon . . 

3s. Dei. per lb. 

Sod. Met ahisulph ite < ry st 

37s. (id. 00s per ewt nett eash , 

Clove Oil . . 

7s. Oil. per lb. 


according to (piantity. 

Eucalyptus Oil 70/75° o . . 

2s. 2<l. per Jb. 

Sod. Nil lopnisside 

1 f is. per Ih. Less iol (jliuiitlty. 

Lavender Oil 


Sod. I'otuss '1’ail rate 


Frcm h 38/40°,, Esters 

27s. (id. pe r lb. 

( Hochclle Salt ) 

77s Oil. S|s Oil per cwt , accord - 

Lemon Oil 

3s. 2d. per lb. 


mi.' to quant i! y . Market quiet. 

Leinongrass Oil 

3d. per ei/.. 

Sod. Salie \ lat e 

Market easier. Powder 2s. 3d. 

2s. fid. per Ih. Crystal at 

Orange* Oil, Sweet 

Otto ot Rose Oil 

1 3s. Del. per lb. 


2s. 5d. 2s. Nd. per lb. Flake 

Bulgarian 

27s. (id. per oz. 


2s. Dd.-- 2s. lOd. per Ih. 

Anatolian 

23s. (id. per oz. 

Sod. Sulphide 

Palma Rosa Oil 

IDs. per lb. 

Buie reeiyst 

lOd. Is. 2d. per Hi., according 

Peppermint Oil - 



to quantity. 

Wily no County 

21s. (3d. per lb. 

Sod Sulphite, imliydioiis 

127 10s. £28 JOs. per ton, accord- 

•lapaneso • • 

J(is. 3d. per lb. 


ing to quantity, 1-ewt. kegs 
mehided. In large casks IT per 

Petigrain Oil 

Sandal Wood Oil 

l()s. per lb. 


ton less. 

Mysore* . . 

2(is. (id. pe*r lb. 

Thy mol 

15s. per |h. for good vhite crystal 

Australian 

2 Is. per lb. 


horn ajowan ntiI, \,*iy firm 
ami source. 


I’!:RRJMI:KY Clll: VIICAI S 


Acetophenone . . 

12s. tie 1 peril) 

Auhepine . 

14s. f,d 

Amy 1 Acetate* 

2s. Del. 

Amyl Bntyiate 

(>s. Del ,, 

Amyl Salicy late 

3s. 3d. 

Anethol (M V 21 22 C ) 

L. fid. 

BciiZV 1 Acetate* 1 1 mil Chlo- 


rine tree Bni/y 1 Al< ohol 

3s. 3d. 

Be'ir/yl Alcohol live* from 


Chlorine' 

3s. 3,1. 

Bcnzaldchy de bee liom 


Chlorine 

3s. (id 

Ben/yl Ben/oate* 

3s. (id. 

Cinnamic \ Ide *h \ di* 


Natural 

1 5s. (id. ,, 

Coumarm 

90s 

Citroncllol 

1 t>s, ,, 

( 'it ral 

IPs. „ 

Ethyd ( 'imiamat e* 

15s 

Kthyl Fhthalatc 

3s. 3,1. 

Mllgcilol 

Jls. 

< ieramol ( Palmarosa ) 

35s 

Ccraniol 

Ms 18s. fed 

Hcliot l opme* 

(is fid pe r lb. 

Iso Eugt'nol 

15s. Del 

Linalol e*x Bols de* Bose 

28s. (id. 

Linalvl Ace*late* . 

28s (id. 

Me*th\ 1 Antlnamlate* 

Ds (id. 

Mcth\ 1 Be*n/oat e 

(is. 

Mllsk \mhrette’ 

48s. Gel. 

Musk Xylol 

Mis (>d. 

N el tell II 

4 s. 

IMiell \ 1 lb h\ 1 \ee| ul e 

12s Gel 

I’lie'IlN 1 Eth\ 1 Mi ohol 

His. 

Bhodinol . 

57.. (id. 

Safrol 

Is Kiel. 

TeTpl need 

2s Dd 

\ T amllin 

25s 3d - 2G-, 1 

n.SSHNTI A 1, OILS 

Almond Oil. Fore urn 


S.P.A. .. 

15s (ill pt r lb. 

Anise Oil . . 

3s p(«|' 11) 

Bergamot Oil 

1 8s Gel j)(*i lb. 

Bourbon Oeranimn Oil 

3 (is. lid. 

Camphor Oil 

75s. pe l cut. 

Ciinangrt Oil .lava 

1()s. lid. pe*r lb. 

Cinnamon Oil, Leaf 

Old. pe*r oz. 


PATENT LIST 

The elates Klven In thlH list are, In the cage of Applications for Patent? 
those of applications, and In the case ol Complete .Speciii cations accepted 
those of the Otllclal .hainmls in which the accontance is announced. Com- 
plete Specifications thus advrtiBed as accepted are open to Inspection at 
the Patent Otllco immediately, and to opposition not later than Aui? . , 
they are on sale at Is. each at the Patent Oliice, Sale Branch, Quality 
Court., Chancei y Lane, London, W.C. on .Mine Id. 

I. — Applications 

Baker, IVrkins, Ltd , :md Hind. Mixing apparatus 
13,239. May 21). 

Hailwood. Furnace's. 13,038, 13.039. May 28. 

Hons. Regenerative furnace's. 12,1)88. May 27. 

North British Diesel Engine Works (11)22), Ltd., and 
Holloway. Centrifugal separators. 12,804. May 2fi. 

Raymond Bros. Impaet. Pulverize'r Co. (binding <u 
pulverizing apparatus. 1 3, 2 tin, 13,2G0. May 2D. (C.S , 
25 2G.G 23.) 

Rheinisehe Masehinenfahrik. Crushing mills. 13,112 
May 28. (tier , 28.fi. 23.) 

I. — Complete Specifications Accepted 

f»l()8 (11)23). Mmitnax Cos. Manufaeture of foam tci 
til e-exl mguishing. ( 1 1)7,21)5. ) 

17,871 (11)23). Carrier, mid Carrier Engineering Co 

Drying and eondil toning malerials. (210,381.) 

II. — Applications 

Baird and Cortla-sv. Distillation of liquid hydrocarbon- 
13.201 May 2D. 

Calvert. Synthehe jirmluet ion of liquid hydrocarbon - 
13,374. May 31. 

Davidson, Ma ine, and Flee i rieal Improvements, Lid 
Enel distillation 13,113. May 28. 

(Iregson, and Spem er- Boneeonrt , Ltd. Installations t<>i 
eai lionising eoal e*tc. 13,135 May 28. 

Internationale Bergm-Compagnie voor Olie- on Kelt ) 
Chemie. I'roeexss of treating eurhon and hydrocarbon- 
13.0D5. May 2H. (Her., 31.5.23.) 

King. Binder for manufacture of briquettes. 12,^'*' 

May 20. 

Kimg. (Jenerating healing flames. 13,330. May 30 

Marks (Carbide and Carbon Chemicals Corporal i<") 
Part ml oxidat ion of gaseous hydrocarbons. 12,915. Mn\ -*• 

Raymond Bros. Impact Pulverizer Co. Pulverizing, 
fcdlmg, and burning fuel. 13,204. May 2D. (U.S., 8.3 21.) 

Toogood. Carbonising plant. 13,170. May 2D. 

Wade (Strapped). Ovens for distillation of coal < M’ 
13,091. May 28. 
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II. — Complete Specifications Accepted 

35,310 (1922). Terrisse. Preparation of a earburotting 
pid-mixture for internal -combust ion engines. (219,199.) 

722 (1929). Hoppers Co. Vertical retort furnaces. 

(_>pl,130.) 

19,000 (1929). Comp, do Bet hunt 1 . Recovery of the by- 
.uoduHfl of 1 ho distillation of coal. (209,709.) 

17,995 (1929). Sutcliffe. Production of carbonised furl. 
:J 1*5,378.) 

1 9,999 (1929). Cabricr. .S'*. VI I. 

20.0 18 (1929). Fajole. Apparatus for producing acini - 
v' , der-gas. (2o2,9<>9.) 

25.292 (1929). Barrett Co. Purifying hydrocarbons. 
•09.481.) 

90,944 (1929). Cerasoli. Water gas gciuTators. (2IC>,459.) 

III. Application 

Baird and (Wthesy. 19,291. ,SVc II. 

III. — Complete Specifications Accepted 

19,999 (1929). Cabricr. ,SYc VII. 

25.292 (1929). Barrett Co. S< c 1J. 

IV. — Application 

Sim * »f Cbcndcal Industry in Basic. Manufacture of sub 
t,mti\e a/.o dy cal lifts, 19,990. May 30. (Suit/.., 27.7.29 ) 

IV. Complete Specifications Accepted 

5U>5 (1929). Moist ci. Luenis, u. Bruning. Manilla* t mo 
nl ,i/n dycstidlh. (199,899.) 

5791 (1929). Moist or. Lucius, u. Bruiting. Manufacture 
ot a/o dyestuf-fs. (195,900 ) 

11,915 (1929). I nirny (Soe. Chcni. Industry in Basic). 
Manufacture of naplit hioindoxyls. (219,947.) 

25,182 (1929). Moist it, Lucius, u. Bruning. Manufacture 
ol < oiidensatmn pioducts of 1 1 1 <* ant lirarjuinone scries. 
(2(15,502.) 

V. — Applications 

( mu tnulds, Lt <1 . and Weycnbcigb. Preparation ot 
alkali i rlluloHCH. 19,591. May 50. 

( 'omlaulds, Ltd, Bayley, and llegau. Manufactme <0 
\misc threads etc. 15,555. May 50. 

Los lur Mccliaiuscbe Zellulose. Manufactme of uu 
I '!■ .i«li< * I paper, cardboard, etc. 12,882. May 29. (Cei , 
2..5 25) 

( ' bii" Mccliaiuscbe Zellulose. l’rodmtion of a half- 
hitl tor cellulose nuumfact lire. 12,885. May 29. (Cer., 

Lnonwood and Bat ley, Ltd., and Holt. Apparatus for 
-piimuH* aitifi* nd silk *19,585, 15,584. May 91. 

1 .ilicntcld. Alaimfai'uro of artificial materials 15.555, 
*5.154. 15.559, 15,559 May 50. (Austria, 1.4.24.) 

Lila ntcld Manufact m e ot cellulose dot ivativcs. 15,555, 
*5, 557. and 1.9,558. May 50. (Austria, 4.4.2 4.) 

VI. -Application 

Beckett, Thomas, and Scottish l\>cs, Ltd. D\cing. 
*5,911. May 29. 

VI. - Complete Specifications Accepted 

51,078 (1922). Moseley, Agents or assistants for deter- 
'^c, scouring, hlcaclmig, dyeing, and like operations. 

(2 I 5,8 80.) 

22.514 (1925). SehliunpL Apparatus for d\ eing, bleach- 
Ol- (21 (>,415 ) 

VII. Applications 

•lojginsen. 13,095. Sec IX. 

^ at I let a* Ammonia and Nitrates, Ltd. (Collett). Catalysts 
1 ‘ s\n thesis of ammonia. 13,197. May 29. 

S\uthoti<» Ammonia and Nitrates, Lt«l. (Collett). Pro- 
ll " •■"it of hydrogen. 13,198. May 29. 

^*1- Complete Specifications Accepted 

* s *3 (1923). Lmnoreuux. Making sulphuiic arid. 

fflo.192.) 

b>8.{ (11)2.9). Marks (Nitrogen Corporation). S \ * J X. 

(1923). Lamoretiux. Manufacture of sulphuric 
" 1,1 (198,352.) 


931 

14,941 (1925). I rfcr. Maniifiieture of catalysts for the 
synthesis of ammonia. (199,0.90.) 

19,993 (1923). ( ahner. Distillation of ammoniaeal 

(TmjV)'™’ H ' aml ° <lM ‘ r ,,, l ul,|s u *4 ained m gas-uorks. 

I 944 (1924). Kautny. Devu es tor legulatmg t he evapora- 
tion of lupin! o\\ gen ami the like. ( 2 I 9, H>.4 ) 

19.854 (1923). Buss Akt.-Ues. Apparatus i,,r piodmmg 
anhydrous tin chloride. (201,927.) 

IX. — Applications 

Campbell, and Hardman and Holden, Ltd. Bituminous 
preparations, and their Use in road making etc. 13.181. 
May 29. 

Hay. Bituminous emulsions. 13.124, 13,425. Mai 31 
•Jorgensen. Process ot burning cement, June, <>(<., 
mid rotary kiln therelor 13, 093. May 28. 

Mulligan. Mamdaetme ol hydraulic cement etc. tiom 
gypsum. 1.3,048. May 28. 

IX. — Complete Specifications Accepted 

9990 (1923). Meadows. Composition tor making nr 

waterproofing roads. (219,245.) 

21,391 (1923). Wm*|visf. Rotating Kilns for burning 

f ement etc. (203,97.3.) 

X. Applications 

Baker. Elect inplat mg 12,917. May 29. 

Baker. Method of deter mining bom a* id m nickel- 
plating solutions. 12,918 May 29. 

Brown and Wellesley. Alltns 13,028 May 27. 

Campbell Manufact lire ot alloy steels 1.3,391 May 30. 

( ampboll. Heating melul having magnetic piopeities. 
13,392 Mu) 30. 

Hedges. Process of ediicfing valuable mgiedients from 
ores etc 12,911. May 29 

Jackson (St Ionian). Method of refining tin etc. 13,219. 
Ma\ 29. 

Maclvay. Electrochemical tieatment of copper on's et( 
13,253. May 2!) 

Marks (Elect io Ahdalluigic.il ( n ). Melding and biuzmg 
copper etc. 12,919 Ma\ 29 

Seaton. I'i oteetlou of metallic suila<*es against corrosion 
13,315. May 30. 

X. — Complete Specifications Accepted 

.31,84.3 (1922). Eureka Metallurgical Co Flotation pio- 
cosses ot loeoveimg valih's from ores (194,290 ) 

3>>,22] (1922). Kdwaids and J>unint. Treat iiH*nt *4 
oxidised <>r*'s or ot In '?• oxidised com jk muds ot copper (219.192.) 

1983(1923). Maiks (Nitrogen Corporation). .Mmiutac 
fine of stool and (ixat ion of mf logon. (219.198 ) 

>702 (1923). Cordon and Keith. Treating mes etc. 
(219,228.) 

49,283 (1923). British Thomson Houston Co., Ltd. 
(Central Electric C*> ). Allots. (21*5.38!).) 

XI. — Applications 

Baker. 12,917. Srr X. 

Baker. 12.918 S, , X. 

Brown, and Telegiaph Condenser Co , Ltd insulating 
and di-eloetrie materials 13,229 May 29. 

Ellis ( Roessler mid Hus, slacker Chemical Co ). KIcetioK sis 
13,140. May 28. 

Jamt's (Manhattan ENh 1 1 ieal Supph Co., Inc ). Dry colls 
13,017. May 27. 

Mac Kay 13.25.3. S, r X. 

Bonnerfolt Elect in* me turnacos. 1.3,129. May 28. 

XIV. — Application 

Trailin'. Production of rubber from latex. 13 2*57 
May 29. 

XV. — Complete Specification Accepted 

32,214 (1923). Elektro Osmose Akt.-Cos. Manufacture 
of gelatin suitable for emulsions. (210,748.) 
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XIX. —Applications 

Milner and Mimioe. Methods of sterilising and preserving 
foods. 13,07 t, 13,07.1, mid 13,070. Mny 2S. 

XIX. Complete Specification Accepted 

I0SS (1021). Thesoo. Sterilising-medium. (210, tot.) 

XX. — Application 

( Wpinurl (L'honnsrho Pahrik aid Acticn \orui L. Schei in «^). 
Mnnnfurtnro of compounds of I timmo-2 argenfonier enpto- 
l>en7.eno- 1 -eui l>o\y lie mud mid alkali halts thereof. 13,315. 
May 30. 

XX. - Complete Specifications Accepted 

1 (»,aS7 ( 1 023 ) Irniay (Mei»4o;f*; Lueius, u. Burning). 
Munidarhiio ot elh\l eldoiale. (2lt>,3(>S) 

20,lfi3(H)23) I’oulene h’reies, and Oechslm. Manufac- 
ture ol o\\ « > 1 1 1 y lai sinic acid. (200,1 13.) 

XXI. — Application 

Thornton. Non tidlammuhle kmematogiaph films. 13,102. 
Ma\ 20. 

XXI. — Complete Specifications Accepted 

2 I ,S0K ( I 023 ). Kalmus, ('umstoek, and \\ esf f , ine. 
Photographs* <le\ eloping pioeesr.es. (20 t. 031 ) 

32,21 t (1023) Klokfu. ( >Miio->e Akt (a*s. ,s < <■ XV. 


GENERAL NOTES 

Official Trade Intelligence 

'I’ht* I Vpartment of Overseas Trade ( I )e\ clopmcut 
and Intelligence, 25, Old Queen St retd, London, 
S.W. 1) has ieecivcd the following enquiries for 
British goods. British firms may obtain further 
information by applying to the* I lepartment and 
({noting the speeilie number : -Argentina : Artitieial 
silk (040); Austna : Steel (025) ; Whitt* lt*ad, pig 
lead, oil, ehemienls (T»i27 ) ; ttihjium : Phosphor 
bronze cable (B X. 1000) : Hntish India: Lead, 
.steel (Director-! Jencral, India Sion* Depaitmcnt , 
Branch No 10, Belvedere Load. Lambeth, SE I); 
i'anada Silk (0JN) . Leather ( (>l2 1 ) * Chih : Steel 
(048) ; / )a nia: <cns . Silk (042) ; Dnnnark: Iron and 
stool (020). ! ham mean Ilf public: Silk (t>40); Pad 
Africa : Agricultural implements (022) : Xdlar- 
lands : Sugar (02 i) : A 'nr Zealand . Hardware (022) ; 
Electrically r -dri\ en centrifugal pump (AX 1001); 
Xonnti/ * Leather (<i.2S) . South. Afnca : Electric 
lamps (B.X. loll) , I'mhd Stabs : Hard wart* (Ob’)) ; 
Vrutjuatf\ Copper wire (B.X. I00.”»). 

Eurthcr enquiries are as follows: An/cnfitni: 
Tinplate (000); Pettish India: Steel, brass (The* 
Director-General, India Store Department, Branch 
No. 10, Belvedere Hoad, Lambeth, S.E. I); Future: 
Copper sulphate, sulphur (050) ; Morocco : Hides, 
skins (005) Poland: Perfumes (000) ; flu mania: 
Oulvanised iron wire (A X. 1025): Su'ifurlttnd : 
Aluminium (A \ 1021), South Africa. Silk (022); 
Turkftj : Agricultural machinery (A.X. 1028) ; 

Yen<~ucla. : Eaithvnware (07.2) 

Dyestuffs (Import Regulation) Act, 1920 

Tfie following statement relating; to applications 
for licences under the Dyestuffs (Import Regulation) 
Act, 1020, made during May, lias been furnished to 
the Board of Trade by the Dyestuffs Advisory 
Licensing Coi n mitt ee . 

The total number of applications received during 
the month was 590, of which 191 were from merchants 


or importers. To these should be added 32 cases 
outstanding on May 1, making a total for the month 
of 028. These were dealt with as follows : — 

Granted — 470 (of which 429 were dealt with 
within 7 days of receipt). 

Referred to British makers of similar products 
— 120 (of which 117 were dealt with within 7 days 
of receipt ). 

Referred to Reparation Supplies available — 7 
(all dealt with within two days of receipt). 

Outstanding on May 21, 1924 — 9. 

Of the total of (528 applications received, 552 or 
80 per cent, were dealt with within 7 days of receipt. 

trade Information 

The Dorr ('ompttny, Engineers, of New York, 
announces that its continued growth has required ;i 
further expansion of the Executive Department 
Mr. d. Y. N. l)orr. President and General Manager 
since the foundation of the company, has appointed 
Dr. R. B. Moore, at present head of the Development 
Department, as General Manager. Mr. H. N. Spicer, 
of the Executive Staff, will sail on dune 4 to London, 
as tbe first step of a tour of Europe that will take 
from four to six months, and w ill cover praeticalb 
every important industrial section of the Continent 
Mr. Spicer will make a special business survey, bofli 
in a general way and in connexion with the Don 
Company's European business. He will make* hi.’ 
headquarters in London, at 10, South Street, EC, 
but Avill spend most of his time in Spain, 1 1 a 1 \ 
Austria, Czechoslovakia, Roland, and Germany. 

French Company News 

The Noeiete des Mines de Dourges lit two new bat- 
teries, each of 42 coke ovens in August and October, 
1922, and a third battery of 50 ovens is now' ready, 
and a fourth of 50 ovens is under const ruction. To 
ensure complete use of by-product gas and tar the 
company has aerpiired interests in the Noeiete Am- 
monia and in the Noeiete Huiles, Goudrons et I)eri\ m, 
and will shortly begin to build a synthetic -ammonia 
plant. The company will also share the use of a tai 
distillery at Vandin Jo Vieil, which will be provided 
with ample plant for the manufacture of a range ol 
tar products. 

The Noeiete dc IVchclbronn is now producing at l lie 
rate of 2000 metric tons of crude oil a month. The 
company's refinery is working satisfactorily, and tin 
more valuable products are now being obtained in 
larger proportion. 


PUBLICATIONS RECEIVED 

Tith Srwinr llr.vrs oi- Lxsr.s. By J. IL Pai I mgl "ii. 
M B K., I) S< , and W. (i Shilling, M.Sm Bp 2-2 
London Lines! Bonn, Ltd., 1921. Price 2()s. 

A Short Himtoky or Chkmisthy. By Rose Stern, B 
Pp viii-k 14!) London: J. M. l)cnt and Sons, 13 I , 
1924. Price 2s. (id. 

Mkchank \l Rkkkiokkation. By Hal Williams. A poe- 
tical study of cold storage and ice making in all dieir 
aspects.. Revised edition. Pp. x -4-501. London Sir 
Isaac Pitman and Sons. Ltd., 1924. Price 20s. 
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W E have received from Prof. Bancroft a reprint 
of a paper on the Action of Metals on Nitric 
Acid, published in the Journal of Physical 
('hcmhtnj in May this year. This gives copious 
extracts from the statements in sundry books and 
papers on this topic, and a critical examination of 
them. Different writers have considered the reduc- 
tion nitric acid by metals, by hydrogen and by 
metallic- nitrates, without arriving at unanimity. 
Although; the main features are known to all 
chemists,’ the principles arc only now being made 
clear and a survey of the work is of great value. 
Pmt Armstrong about forty-seven years ago made 
some experiments on the effeet of metals on nitric 
:wid : he concluded that these formed nitrates in 
the usual maimer and that the hydrogen produced 
h\ the change reduced the nitric acid to nitrous acid, 
h\ pouitrous acid, hydroxylamine and ammonia, or 
some of these, in proportions depending upon the 
metal employed and other circumstances. Several 
uars later came the theory of ionic dissociation, 
ami the suggestion bv Ostwald that nitric acid in 
presence of a metal splits up into the ions* HO and 
ML and that the various products obtained when a 
metal is dissolved in nitric acid are the secondary 
m impounds resulting from the interaction of these 
ions and others. Armstrong's views about the disso- 
< lotion hypothesis are well-known ; how often has 
he told us, “I know not if in others’ eyes it seem'd 
. 0 Iniost divine, but far beyond a doubt it lies that it 
‘hd not in mine.” Thereafter many experiments 
were made on metals and nitric acid, but according 
to Bancroft, each chemist merely used to “ smile and 
Lnk politely round to catch a casual suggestion, but 
made no effort to propound any solution of the 
emotion.” Bancroft has long pondered over the 
problem, and with the assistance of Mr. Milligan he 
dunks he has got on the right track : new methods 
of analysis have been devised, and we are promised 


shortly an account of the reactions which indeed are 
complex and affected hv a number of variables 
Already he confirms Armstrong’s 1N77 account, and 
his full memoir will be awaited with interest. Does 
not this piece of work show how many opportunities 
for research are close at hand, and " what man might 
be, would he but do the duty that lies near, and cut 
clubs, cards, champagne, balls, billiard-rooms and 
beer ? ” This quotation would perhaps make a 
suitable motto for No. 2, Whitehall Court. 

There are many other problems concerning the 
commonest reagents awaiting explanation. Does am- 
monium hydrate exist ? The statements about this 
material are singularly conflicting, and ail exact 
knowledge of the behaviour of such substances as 
nitric acid, ammonia and water would be of the 
greatest benefit to us all. 

* * * 

The Annual Meetings of the International Union 
of Pure and Applied Chemistry have been so delightful 
and valuable that those who have participated in 
them have hitherto avoided any criticism. A 
correspondent who has attended several of these 
meetings directs the attention of chemists to some 
matters which require serious thought. We well 
remember the early meetings in Paris and London 
which laid the foundations of the International 
Union, and we think the most sanguine of those 
who were present did not expect the steady and 
rapid success which has been attained. A con- 
stitution and a method of conducting the business 
of the Union were devised, admirable for a young 
society whose numbers were comparatively "small. 
Prof. Moureu, the first president of the" Union, 
worked so hard during his term of office that the 
Union has now become large, expensive, important 
and cumbrous. Sir William Pope, now president, 
is proceeding along the path market^ out by his 
predecessor and, in the opinion of some, it will 
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only he a question of a few months or possibly a 
tarn pie of years before the Union Internationale 
will begin to pay the penalty for rapid and abundant 
^access. An army cannot march with the sjieed 
and ease of a regiment or a squadron. It must be 
content with many restrictions ; nevertheless, it 
goes further and accomplishes more. The import- 
ance of its decisions are so great and t lie conse- 
quences so serious that many must be consulted 
and much time spent. The lit t lo squadron which 
.Moureu commanded has a I ready grown to the 
dimensions <>f a hiigade and threatens to become 
a division. It may be worth while to consider 
whether its original conception is still adequate* 
tor effect i\ e working and we have heard from two 
or three chemists whose opinions are of value that 
the time is lipe for an effort to make its organisation 
and methods mine suitable to its present dignity 
md importance. That such opinions can he held 
so soon after the foundation of the Union is a striking 
testimony to the sturdiness of its growth and to 
the tact and enthusiasm displayed by the Bureau 
and ollicials of the Union. 

* * * 

A teacher criticises the pi ice of " Uhemistry in the 
Twentieth (Vnlur\ ' This hook is a handsome pro- 
duction of some pages, well written, well printed, 
and with some excellent illustrations ; it costs l os. 
net. YYe hav e compared it with some recent chemical 
and engineering hooks published hv Messrs. Blackie 
and Son, Sir Isaac Pitman and Sons, Ltd , Messrs. 
Charles Griffin and Company, Ltd, John Wiley and 
Sons, Tnc , Messrs. Longmans, Green and Co., and 
Macmillan and C<>., Ltd, and think that taking 
everything into consideration this is a cheaper 
hook than the average high-class scientific hook 
published during the last two \ cars. We are in- 
formed, and verily believe, that the contributors to 
this hook did their woik gratuitously, that knowledge 
might he increased, and that if they had been paid 
for their contributions, either what these are worth, 
or what it is usual to pay Fellows of the Koval 
Society and Knights of the Shire, the cost, of the 
hook would have considerably exceeded the l£s. 
fixed by the publishers m consultation with the 
Association of British Chemical Manufacturers. 
This Association is composed of acute business men, 
and it is quite possible that no other organisation 
could have made so satisfactory a bargain. The 
book, admirable as it is, is not intended for the 
junior members of the chemical fraternity ; for these 
a set of pamphlets lias been prepared at the price 
of sixpence each, and a considerable number has been 
sold at Wembley and elsewhere. The Association 
of British Chemical Mamifact urers has catered for 
two important classes , there is, we admit, an inter- 
mediate class lor which many hooks are published at 
different, prices. 1 hiring the last few yca^fseveral 
chemical treatises have been published^ $t prices 
between a shilling and ten shillings^fVVhy — to 
travesty Courteline — should anyone pay seven or 
eight shillings for an umbrella when he can get 
“Chemists and Their Work ’ or < 'knntslrj and 
Industry for sixpence i 
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A SIMPLE DEDUCTION OF THE LAW OI 
SOLUBILITY PRODUCT 

By J. A. V. BUTLER, M.Sc. 

The old deduction of the law of solubility produfc 
which is given in practically all textbooks o 
physical chemistry rested on the application of th< 
Jaw' of mass action to two equilibria. In the firs 
place it was assumed that the concentration o 
undissociated salt in solution was proportional t< 
the *' active mass of the solid, /.c., that the undis 
soeiated molecules had a definite solu bility . Secondly 
the law of mass action was applied to the equilibriuu 
between the un dissociated salt and its ions. Thus 
representing concentrations in square brackets, 
[MX]— kj [MXJsona 
rMTxrx'] 

[MX] ' 

Therefore [M*] ;< [X'J-K. 

The incorrectness of both of these applications 
is now beyond dispute. The extensive researches 
of Noyes and others (J. A met. Chem. See., 1911 et 
s(q.) proved that the concentration of undissociated 
salt (as determined by conductivity measurements) 
is certainly not constant. It was realised almost, 
from the first that the law of mass action does not 
apply to the equilibrium between a salt and its ions 
Most teachers have probably felt the unsatis- 
factory nature of this treatment. But the relation 
had to be deduced somehow even if the inadequacy 
of the proof was so glaring as to make it necessary 
to apologise for it in elementary classes, it is 
scarcely productive of a proper respect for a^uhjoct, 
to have to make apologies of this sort and it ia thought, 
that a simple deduction which is free frOm these 
objections and sufficiently elementary for beginners 
may be of interest. 

This deduction is based on the more elaborate 
statistical treatment recently given by the writer 
(J. Phys. Cheat., 28, 438, 1924). It assumes that 
the ions of a simple salt take paid independently 
in the process of solution at the crystal surfiue 
Modern knowledge makes this conception inevitable. 
If the salt is almost or entirely dissociated into inns 
in solution, and if the solid crystal is rightly regarded 
as a lattice structure built up of positive and negative 
ions, there is no reason to postulate the appearance 
of the molecule at any stage in the process ol 
solution. 

All ion leaves the surface and passes into solution 
when it has acquired by thermal agitation sufficient 
energy to carry it out of the range of the attractive 
forces at the crystal surface. An ion becomes 
deposited when it reaches the surface from solution 
at a place at which it can become permanently 
attached. In the simplest case of a cubic lattice 
a positive ion must be deposited above a negative 
one and nice versa, in order to continue the crystal 
lattice. It follows that the rate at which au i ,)n 
leaves the surface is proportional hi the first pi ne 
to the number in the surface layer, whilst the rate 
of deposition of an ion is proportional tg its con- 
centration in solution and to the number of places 
at the surface at which it can become attached. 
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Equilibrium is attained when equal numbers of both 
kinds of ions are dissolved and deposited in the 
-ame time. 

Now consider the state of the crystal surface in 
v nntaet with the solution. Take the ease of a 
rystal normally containing equal numbers of positive 
aiid negative ions in its surface layer. In contact 
vvith solution there may be a greater tendency for 
The one ion to leave or to become deposited at the 
-nrface than tin* other. The facility with which 
[necipitates of insoluble salts adsorb a common 
,nii is well known. Fa jails and Fran ken burger 
Z. phy$. chem.f 105 , 255, i025) have recently deter- 
mined the amount of silver ion adsorbed by silver 
bromide crystals and found for one particular dilute 
solution an adsorption of one silver ion for every 
mur to ten bromide ions of the exposed surface. 

The result may be roughly illustrated as follows : 
i -lions a cross-section of the two layers next to the 
mu face of ft complete crystal ; II the same for a 
nstal with an incomplete surface layer which 
; lt is lost more positive than negative ions. 

T 

Exposed, 5 - L , 5 - . 

tl 


Exposed, 5 - , 5 • . 

It e c\ ident that the loss of a positive ion exposes 
, negative ion and vice verm. 

Suppose that at equilibrium Nx positive ions and 
\ (1 \) negative ions arc exposed at the surface, 

j heu ne can write the following proportionalities : — 
Hati of solution of positive ions = kjXx, 

Hate of deposition of positive ions — k.A ( I - xJ.Fj, 
Hate of solution of negative ions =~ k.,N( l - \), 

Hate of deposition of negative ions - k 4 Xx(\ ; 

■a lime C, and CM, are the concentrations of the positive 
uid negative ions in solution. 

For equilibrium 

k.Nx - k,N(l-x)C, 
and k..X(b x) - kjXxC, 


winch is the law of solubility product. 

It is evident that if the addition of electrolytes 
' la ther containing a common ion or not causes 
<ny change in the conditions of solution (cjj., by 
i Meeting the attraction of the solvent for the ions), 
’Me quantities k x , k 2 , etc., will not remain constant, 
i lie fact that the law ** is at best an approximation 
11 ed cause no surprise. Some of the factors affeet- 
•ug the solubility product have been discussed from 
>'<> point of view in the paper referred to. 

( heinistry Department, 

University College of Swansea 


ABSORBENT AND DECOLORISING 
CARBONS 

By E. R. SUTCLIFFE, Wh.Ex., A.M.I.M.E. 

In view of the interest now being taken in absorbent 
materials generally the following notes on carbons 
made at Leigh will be of interest. 

These carbons are a development of work done 
during the war when it was found necessary to have 
some more highly cictive material than the charcoal 
then in use, and, furthermore, to render the country 
less dependent upon expensive foreign carbons. 

It was then found that by the briquetting and 
carbonisation of coal a special structure could bo 
produced, and that by suitable slow oxidation this 
structure could bo deepened and rendered quite 
as active for absorbent purposes as any of the then 
known absorbent carbons, so material was then 
produced and supplied to the Anti-Gas Department 
of a power some seven or eight times more active 
than that then in general use. 

On the termination of hostilities a large instal- 
lation for the production of this highly active material 
was in course of construction, and it is in adapting 
this plant and invention to peace purposes that 
Sutcliffe', Speakman and (Y>., Ltd., have now turned 
their energies. 

Further research showed that the carbon manu- 
factured under the process was not only of high 
absorptive power, but that by modifying the process 
the highest qualities of carbon for decolonisation 
could be made, and in recent developments carbon 
has been made equal and in some respects superior 
to the highest quality of zinc-activated" foreign 
carbon. 

Absorbent Carbons 

Absorbent carbons are made in many forms and 
qualities, and the development of grading and quality 
will depend largely upon demand arid the purposes 
that open up for their use. An advantage in the 
carbon made under the process is that it can bo 
made in any grade from sizes 2 k in. to the familiar 
(i to 12 in. mesh, or if required special shapes of 
block carbon can be made. 

No universal standard for absorptive power is 
adopted at present, but the highest qualities are 
quite equal to the highest quality of activated 
coconut clmr. and in small quantities material of 
super-activity has been made. The highest quality 
is suitable for gas masks, and for an absorbent for 
the more expensive solvents. A lower grade is 
more suitable, say, for benzol recovery at gas works 
or oil works. Other grades of less costly carbons 
are available for use in treatment for water puri- 
fication, such as treating chlorinated water, oi for 
extracting naphthalene. 

Decolorising Carbons 

These are made in granular form or as powders. 
One form of granular carbon possesses about three 
to four times the decolorising power of animal 
charcoal. Another type, of harder quality but less 
power when compared with animal cjiarcoal, gives 
the following comparison : — 
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It possesses less power than animal char in taking 
out up to 50 per cent. of the colour of a raw sugar 
solution. It possesses equal power to animal char in 
taking out up to 75 per cent. When used for a finisher 
for extracting say the final 25 per cent, of the colour, 
it possesses about five times the power of animal 
charcoal. In general, these carbons are inferior 
for taking out heavy colours, but possess many 
times the power for taking out light colours, as 
compared with animal char. It would appear 
that where possible an economic use could be found 
for treating sugar and similar solutions, first by 
animal char for extracting heavy colours, and using 
these granulated carbons as a finisher, for which 
purpose they are superior to animal char. 

Finely ground carbons are made in a number of 
qualities. The lowest quality is equal to most of 
the imported foreign carbons. A second grade is a 
very high-quality carbon, having roughly twice the 
decolorising power of the lowest quality, and is very 
suitable for glycerin, oils and fats. There is another 
carbon about equal to the second quality, but only 
of use for oils and fats. 

A special, very powerful carbon which is only 
available in limited quantities has about three 
times the decolorising power of the lowest quality. 
A flirt her special carbon, also available in very 
limited quantities, is the most powerful known 
decolorising carbon for taking out final traces of 
colour ; it surpasses any other quality of carbon. 

It cannot bo said that the above exhaust the 
qualities available, for constant research is being 
carried out on uses to which these substances may 
be put, and the possibilities are by no means yet 
exhausted. 

Strange to say, the absorbent and decolorising 
powers do not seem to have any direct relationship ; 
this may only be due to the difficulty in arranging 
a comparative test, absorption being usually measured 
by taking the time that a given carbon will hold 
back a given vapour and permit none to pass, whereas 
in decolonisation the percentage of colour removed 
is determined, and this involves a condition of equili- 
brium. 

Absorptive and Decolorising Power 

It would appear that the absorbent and decolorising 
power depend upon the dimensions of the minute 
pores that the carbon possesses, and these dimensions 
evidently vary, depending on the way in which the 
carbon is made. 

Professor Williams in his recent paper describes 
the pores in silica gel as being probably long wedge- 
shaped capillaries. This explanation of a material 
in which the pores are formed by slow drying and 
by the application of heat from the exterior seems an 
excellent one. In carbon the porosity is produced 
first by slow evolution of the primary volatile matter, 
which no doubt produces or forms similar tapered 
capillaries as the substance contracts. The final 
evolution of the residual volatiles, however, does not 
cause a contraction, and it might be assumed that the 
secondary capillaries are parallel and will \ary in 
dimensions and number depending upon the shrink- 


age the carbon first undergoes in its primary 
treatment. - 

The final activation by slow oxidation is an action 
upon the surfaces of these capillaries, leaving them 
in a lace-like formation presenting an enormous 
surface. 

Assuming the above explanation to be the true 
one, then there is evidence to show that : — 

1 High vapour absorption is associated with small 
primary capillaries. 

2 High decolorising power is associated with larger 
primary capillaries. 

3 Too great- a development of the primary capil- 
laries reduces the value of the carbon for both 
purposes. 

Generally speaking, the highest absorption carbon 
possesses low decolorising power when measurer i 
by standard laboratory decolorising tests, and thi- 
applies equally to coconut and othor shell charcoal 
on the other hand, a high decolorising carbon possess^ 
fair absorption powers for vapours. 

There is an enormous field open for absorbent 
materials, particularly for solvent recovery. Then 
are undoubtedly many works in this country to-r],i\ 
where recovery of the solvent wasted would pax 
for the installation of plant to recover it in om 
year’s work. 

It is not generally appreciated that, for benzol r, 
oovery at coke ovens, in most works the use of carbon 
following the present oil washers would result li- 
the recovery of a further half gallon of oil per ton nr 
coal. 


ISOTOPES 

Dr. Aston announced in last week’s Nahm tin* 
results of further work on isotopes. He conlinn- 
the existence, of an isotope of iron of mass .">4 
Strontium has two isotopes of masses 88 and Si> 
Barium is a simple element of mass 138 ; lanthanum 
is a simple element of mass 139 ; praseodymium i- 
probably simple and has a mass of 141, neodymium 
gives an indistinct band 142 to 150 suggesting sex era 1 
isotopes and erbium seems to contain isotopes iium 
104 to 170. 

It is interesting to find that the elements xvluw 
atomic numbers are 57 and 59 are simple and then 
masses differ by two units only. The isotope- 
which have odd atomic numbers have nearly ahvux - 
isotopes whose masses are all odd numbors; lithium, 
boron and nitrogen arc the exceptions. In almost 
every case there is an isotope which differs in mi 
an isotope of the adjacent odd numbered elemrrt 
by four units. The rare earths in this respect 
seem to be nonconformists. There is hardly u*t 
absolutely conclusive evidence to prove whether 
there are two concurrent lines of elements, the 
odd and the even, differing from each othei By- 
four units at least or one line with a difference ol 
two units at least. Dr. Aston will some day < !rar 
up this point. For the convenience of our readers 
we append a list of the isotopes now' known, mainly 
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taken from Dr. Cranston’s book on “ The Structure 
of Matter.” 


Element 

At. 

number 

At. 

weight 


Masses of isotopes 
in order of inten- 
sity of spectral 
lines 

H .. 

1 


1*008 


1*008 

Ho .. 

. 2 


4 


4 

Li . . 

. 3 


6*94 


7, G 

He .. 

. 4 


9*1 


9 

B . . 

. 5 


10*11 


11, 10 

■ 1 

6 


12*005 


12 

V . . 

7 


14008 


14 

■ \ 

8 


16 


16 

[■' 

. 9 


19 


19 

\o . . 

. 10 


20-2 


20, 22 

Na . • 

. 11 


23 


23 

Mg ■* 

. 12 


24 32 


24, 25, 26 

\i . . 

. 13 


27 


27 

-'i 

. 14 


28*1 


28, 29, (30) 


. 13 


31*04 


31 

> 

. 16 


32*00 


32 

■ 1 

. 17 


35*46 


35, 37 

\ • . 

. 18 


39-9 


40, 36 


. 19 


39 1 


39, 41 

' .t . . 

. 20 


40 07 


40, (44) 


. 21 


45*1 


45 

! j 

22 


18*1 


48 


' 23 


51 


51 

' ‘i 

. 24 


52 


52 

Mu . 

. 20 


54*93 


55 


. 26 


55*84 


56, 54 

« ,i 

. 27 


08-97 


09 

Vi . . 

. 28 


08-68 


58 00 

1 i . . 

. 29 


63*57 


G3, 65 

/:i .. 

. 30 


05*37 


64, 66, 68, 70 


. 31 


70-1 


69 71 


. 32 


72*5 


74, 72, 70 

\ - . . 

. 33 


74-90 


75 


. 34 


79*2 


80, 78, 76, 82, 77, 
74 


. 33 


79.92 


79 81 

\ i 

. 36 


82-92 


81, 80, 82, 83, 80, 
78 

nil . 

. 37 


85-45 


85 87 


. 38 


87-03 


88 80 


. 39 


89*33 


89 


. 47 


107-88 


107 109 

i 'i 

. 49 


114*8 


115 


. 30 


118*7 


120, 118, 116, 124, 
119, 117, 122, 
(121) 

, ‘ 

. 01 
. . 03 
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I lie isotopes of the lirst thirty-nine elements are 
known ; the next three are zirconium, niobium 
,M, I molybdenum: Dr. Aston has more than once 
iM( ‘d to record their isotopes but, sor far, without 
The next element, whose atomic number 
J -1 3, has not been discovered. A number of isotopes 
1 lead, bismuth, radium, thorium and uranium 
’ been identified but there may be other isotopes 
! those elements of whose existence we are as yet 
-’if -rant. It will be interesting when Dr. Aston in- 
' Agates the isotopes of lead, a metal which occupies 
* i eminent position in the history of isotopy. 


ASCARITE 

An Absorbent used in the determination of Carbon in 
Steel by the direct combustion method 

By JAMES B. STETSER 

During the progress of the world wav the enormous 
expansion of the steel industry of the United States 
caused a great increase in the amount of analytical 
w.ork to be done in the laboratories of the various 
steel plants of that country. This increase was 
caused not only by enlarged tonnage, but also by 
more rigid specification both physically and chemically 
for the steel produced for the allied armies. While 
the work was increased, there was an actual decrease 
in the number of qualified laboratory men, due to the 
great need for chemists in the various wartime 
chemical industries. It became necessary under these 
circumstances, not only to increase the accuracy of 
the tests in order to meet specifications, but also to 
simplify methods to such a degree that the test could 
be run accurately by partially -trained men. 

It will be easily understood then why it became 
necessary for the writer, during the early years of the 
war, while connected with the Perm Seaboard Steel 
Corporation as metallurgist, to turn his attention 
to the problem of determining the percentage of 
carbon in steel, in order to simplify if possible the 
methods then in use. The Eggertz or colour method, 
based on the assumption that the carbon in steel 
when dissolved in dilute nitric acid will give a depth 
of colour that varies almost directly as the percentage, 
had to be entirely abandoned. The results obtained 
by this method on normalised or slowly-cooled steels 
were reasonably accurate, provided the usual pre- 
caution was observed of having the standard and the 
sample of the same type of steel and the carbon 
contents approximately equal. However, it took a 
man with a well-trained eye to use this method even 
when the carbon content was not over 0*50 per cent. 
The main difficulty was experienced with the quickly- 
cooled furnace preliminaries, even when these samples 
were cooled with compressed air. As t lit* Eggertz 
method gives a different depth of colour according 
to the form in which the carbon exists, large errors 
were found in the results on these furnace tests, duo 
to the fact that the carbon might exist in any form 
from sorbite to martensite. It proved impossible to 
cool each test in practice so that the carbon was always 
in the same form, and hence it was useless to try to 
provide a standard of like heat-treat ment. 

Although the combustion method was accurate, it 
was found neeossaiy to reduce the time taken to 
run the test, as the method then in use required from 
ten to twenty-five minutes for each test. When the 
time necessary to take the test, prepare the sample 
and report the tests was added to this, it was found 
that a test could not be reported in less than fifteen 
minutes from the time it was taken. This interval 
was too great, as furnace changes took place which 
might cause a variation from the desired carbon 
content, and costly delay was sometimes caused by 
waiting for laboratory results when the furnaces 
were ready for additions. 
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Experiments showed that the carbon in a steel 
sample could be completely burned to carbon dioxide 
in less than two minutes after it was introduced into 
the furnace, provided there was free access of oxygen 
and the furnace temperature was around 950° C. 
This fact was of little value due to defects *in the 
absorbents then in use. In using the Vanicr bulb, 
the most efficient of the potash bulbs, it was found 
that at least six minutes were required to wash all 
carbon dioxide from the train, and even thou there 
was some time lost due to escape of water. Gas 
could be passed through soda -lime at a rate sufficient 
for our requirements. This absorbent, however, 
had other defects —it required phosphorus pent oxide 
as a dryer which had u tendency to channel and 
lose wiiter This was a serious defect as furnace 
preliminaries were not chocked and an error in one of 
them, if undetected, could cause considerable loss. 
Also the more efficient soda-limes contained from 
5 to ir> per cent, of moisture, which increased the 
liability of loss. The necessarily heavy weight of 
absorbent and absorption vessel caused difficulty in 
weighing as the balance decreased in sensitiveness. 

Up to this time, all use of caustic soda or caustic 
potash as an absorbent had been in the form of a solution 
in some type of potash bulb. We now experimented to 
see if these reagents could not be used in some solid 
form which would probably have lit tic need of an extra 
dryer. Mixtures with asbestos gave some promise, 
and a type was dually evolved which needed no drier 
whate\er\ and at the same time was marked by the* 
rapidity with which it absorbed carbon dioxide. At 
the same time, it had another peculiar property that 
was of considerable value : namely, that the absorbent 
changed in colour as it became saturated with carbon 
dioxide. On account of the sharply-defined division 
of the used and unused portions, it was easy to deter- 
mine when it was necessary to recharge the absorp- 
tion bottle This material, being ideal for our purpose, 
was put into use in the laboratory using a modified 
train of our own design, and methods of procedure 
which had been simplified and standardised. 

In estimating the speed with which carbon deter- 
minations might be made with this absorbent, 
standard steels from the LJ.S. Bureau of Standards 
w r ere checked in an actual running time of two 
minutes, but the method adopted allowed a running 
time of three and one-half minutes, a measured amount 
of oxygen being used to sweep all carbon dioxide 
from the train. 

When this absorbent had been in use in the 
laboratory for about one year, an article was 
published in the Iron Age. of August 22, 1918, describ- 
ing our method of determining carbon in the hope 
that it might prove of interest and value to other 
steel works chemists. There being numerous re- 
quests for the absorbent, it was put on the market 
under the trade, name of “ Asearite, v and its use 
spread so rapidly that it is now used in the majority 
of the steel laboratories < >f t he l! nited States. Asearite 
is distributed by the Arthur II. Thomas. £5o., West 
Washington Square, Philadelphia, U.S.J^and sup- 
plies can be obtained in Great Britain from the 
District Chemical Co., Ltd., 1, IVnchtftch Avenue, 
London, E.C. 3. 

,‘* \ 


NOTES FROM WEMBLEY 

A collection of apparatus and research chemicals 
from the University of Birmingham has now' been 
added to the scientific exhibit in the chemical section 
of the Palace of Industry, in the British Empire 
Exhibition. Autoclaves, furnaces, turbines and an 
electric control for vacuum distillation are among the 
apparatus shown, and, the research chemicals include 
a number of interesting complex salts of cobalt, 
triinethylstibine, and other specimens illustrating 
the chejnistrv of selenium, tellurium, molybdenum 
and zirconium. Visitors wall find many chemicals of 
topical interest. 

Another noteworthy exhibit in the scientific 
exhibit is to be found in the exhibit of explosives, 
collected by Sir R. Robertson. This is Dr. B. Fliir- 
sclioim's exhibit of tetranitroaniline (TNA), which 
he discovered. Tetranitroaniline is the most power- 
ful solid explosive which has yet been manufactured 
The reactions by which the explosive is produced, 
and those by which it is transformed into other sub- 
stances, are show n, together with a table giving tin * 
relative strengths of TNA and other nitro-compound> 

One is accustomed to the appearance of rubber ui 
the most unexpected places and forms, but a garden 
made entirely of rubber is a novelty that suggest 
great possibilities when one considers the “standard 
weather. Those who wish to see this “ rubbei 
garden," must go to the stand of the North British 
Rubber Co., Ltd., in the Rubber Section in tin 
Palace of Industry, where they will find an old-woilu 
garden with a " crazy ” paving path through a 
lawn, with borders of flowers, with rambler roses ami 
clematis climbing up a loggia, and a fountain, com 
plcte with water-lilies and goldfish. Everything 
earth, grass, flowers, foliage, crazy paving, fountain, 
lilies and goldfish all made of rubber, and ven 
effective, too. 

Mention should be made of an artist ieally-pmdumu 
booklet illustrating the products of the Washington 
Chemical Co., Ltd., Washington Station, Count \ 
Durham, the manufacturers of the well-known 
“ Pattinson s ” magnesia. This company which m 
not far short of its centenary it was founded in lSb> 
by two Fellows of the Royal Society, IP L. Pattnwm 
and R. S. Nevvall- describes the various kinds oi 
magnesia and magnesium carbonate that it makes in 
the booklet, which contains illustrations of the firm s 
works, quarries, laboratory, and provides much 
interesting, as well as useful information for buyem 
Tt is worth noting that the Washington Chemical Co 
invites iorrespntidcn.ee regarding new or extended 
uses for its products in industry or pharmacy. 

Those who wander in other parts of the Exhibit 1 ."! 
should not fail to visit the stand of the Non-Fen me 
Metal Trades Joint Committee, on which the Instil me 
of Metals lias a remarkable display, illustrating the 
corrosion of condenser tubes. Diagrams and act'** 1 
specimens are provided to illustrate each tvp' J ()t 
corrosion, and the formation of scale. Of lt 
interest is the series of specimens of aluminum 
treated so as to be resistant to sea- water. A meam 
has now r been found of not only making aluinim'im 
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resistant to corrosion, hut of colouring it. Indeed, 
it is suggested that coloured aluminium could he 
used in thin sheets for decorative panelling and even 
ns wallpaper. It should he noted that the Institute 
of Metals has prepared a booklet admitting visitors to 
the meetings and library of the Institute during the 
jxu’iod of the Exhibition. These booklets can be 
obtained either from the Institute, 30, Victoria 
Street, S.W. 1, or from Stand 237. Palace of Engin- 
eering. 

Agriculture does not lend itself very well to exhi- 
bition, but the display provided by the Ministry of 
Agriculture in the Government Pavilion is worth a 
lengthy visit. Rothamsted. of course, looms large, 
with an excellent exhibit designed to illustrate the 
properties of the soil and some of the methods used 
tor its improvement, but there are also displays 
i elating to plant and animal health and improvement, 
diseases and pests of animals and plants, farm 
engineering and agricultural economies. There are 
kinematograph films and a useful guide-booklet t<> 
help the visitor. 


FORTHCOMING EVENTS 

luni> 23 British Empire Exhibition. ConU'iviuos on 
“ Hon'dity as the Basis ot National and In- 
dusti ud Kill it* ik \ to ho held m C’ontoieme 
Mall 3, at Wemhiev. 

,lul\ !! Society OE t'HFMK \i, Industry, Annual General 
12 Meeting to bo held at Liverpool 

July 15. The Institute oe Chemistry Students’ Asso- 
ciation (London). Visit of Chemical Students 
to Wornbloy. At 9.45 a.m. an Inaugural Meet- 
ing will bo held at University College, Gower 
Street, W.C. 1, at which the President of the 
Institute, Prof. G. G. Henderson, LL.D., 

F. lt.8., will take the chair. Mr. W. J. U. 

Woolcock, C.B.E., General Organiser of the 
Chemical Section of the Exhibition and Presi- 
dent-elect of the Society of Chemical Industry, 
will explain the objects of the exhibits and the 
.sjiecial feu Mires of interest. Prof. W. P. 
Wynne, C.B.E., F.R.8., President of the 

Chemical Society, hopes , to support the speaker 
at the meeting. The cost of the visit, including 
leturn ticket to Wembley, entrance to the Ex- 
hibition, and ticket for luncheon, Will be 5s. 
Further information can be obtained from Mr. 

G. S. W. Marlow, 30, Russell Square, London, 
W.C. 1, and applications should be made not 
later than June 23. 

Hop! 8 TNSTiTutB oe Metals. Annual Autumn Meeting, 
toll, to be opened at the Institution of Mechanical 
Engineers, w he n. W. M. Corse, S.B., will 
delj^er the ^KBra^nuual Autumn Lecture. On 
September 9 the morning will be devoted to 
reading and discussion ot papers, followed by 
luncheon at the Connuught Rooms, Kingsway, 
the aftoruoon to be spent at the British Empire 
Exhibition. On September 10 further papers 
will bo presented for discussion, the afternoon 
being devoted to visits to works. A reception 
will be held in the evening at the National 
Physical Laboratory, Teddington. A detailed 
programme will be issued iti August. 


SOCIETY OF CHEMICAL INDUSTRY 
ANNUAL GENERAL MEETING, 1924 
PATRON t H.M. THE KING 

The Annual General Meeting of the Society of 
Chemical Industry will be held in the Arts Theatre, 
The University, Liverpool, on Wednesday, July 9, 
1924, at 10.30 a.m. 

The following is the Programme : — 

Tuesday , July 8, 9.0 p.m. Informal Reception by 
the President and the Local Committee at the 
Midland Adelphi Hotel. 

Wednesday, July 9, 10.30 a.m. Annual General 
Meeting in the Arts Theatre, The University, and 
Presidential Address, “ A Neglected Chapter in 
Organic Chemistry: The Fats.” 2.30 p.m. Visit to 
White Star Liner, " Cedric,” and tea on board, by 
invitation of the White Star Line. 8.30 p.m. Recep- 
tion and Dance in the Town Hall, by invitation of the 
Rt. Hon. The Lord Mayor of Liverpool (Arnold 
Rushton, Esq.). 

Thursday , July 10, 9.43 a.m. Messel Memorial 
Lecture by the Rt. Hon. Viscount Leverhulme, in 
the Arts Theatre, and presentation to the Lecturer 
of the Society’s Messel Medal for 1924. 11.30 a ju. 

Visit to the Works of Messrs. Joseph Crosfield and 
t Sons, Ltd., Warrington. Luncheon bv invitation 
’ of the Directors. Inspection of the Works of Messrs. 
Joseph Crosfield and Sons, Ltd. Cost of travelling, 
os. 7.30 p.m. Annual Dinner, in the Midland Adelphi 
Hotel. Tickets, exclusive of Wines, 12s. Gd. 

Friday, July 11, 10.0 a.m. Business Session in the 
Physics Lecture Theatre, The University. 1.0 p.m. 
Luncheon at the Midland Adelphi Hotel, by invitation 
of the Chairman and Directors of The United Alkali 
Co., Ltd., followed by visit to Works of The United 
Alkali Co., Ltd. Cost of travelling, 3s. Gd. 7.30 p.m. 
Dinner at Port Sunlight, by invitation of the Chairman 
and Directors of Messrs. Lever Bros., Ltd. Cost of 
travelling, 2s. Gd. 

Saturday , July 12. About 9 3 > a.m. (details later). 
Visit to Lake Vyrnwy. Inspection of the Liverpool 
Corporation Waterworks (limited to 150). Luncheon 
and tea, by invitation of the Water Committee of the 
Corporation of Liverpool. Arrive Liverpool about 
9.30 p.m. Cost, dinner on train included, 25s. 

Unofficial Excursions. Tickets to be booked in 
Liverpool at Reception Room : — Chester, River Dee 
and Eaton Hall ; Isle of Man ; Llandudno and 
Beaumaris (sea) ; Lake District (two days). 

Members intending to attend the meeting are 
requested to send their applications, accompanied by 
the appropriate remittance not later than the 28 th 
June to Mr. E. Gabriel Jones, City Laboratories, 
Mount Pleasant Liverpool, to whom all inquiries 
relating to private hospitality, railway travelling 
and other matters connected with the meeting should 
be addressed. 

J. P. Lonostaff, 

General Secretary 

c2 
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MEETING OF COUNCIL 

Ihe monthly meeting of Council was held on 
June 13, 1024, the President (Dr. E. F. Armstrong, 
F.It.S.) in the Chair. 

It was unanimously resolved to confer the Honorary 
Membership of the Society on Monsieur Ernest 
Fournoau, of the Pasteur Institute, Paris, and on 
Monsieur Armand Solvay, President of the Soci 6t6 
Solvay et Cie, Brussels. ‘ 

The President reported that he had been elected 
Chairman of the Committee appointed by the Federal 
Council to c arry through the Scheme for obtaining 
a Central House for the various Chemical Societies. 

The Accounts and Balance Sheet for 1923, and 
the Annual Report of Council were approved. The 
J reaSurer pointed out that during the first five 
months of 1924 a considerable reduction has been 
effected in the cost of printing and publishing the 
Journal by the introduction of certain economies. 

A cordial i nvitat i< m was received from t he Yorkshire 
Section to hold the Annual General Meeting in Leeds 
in July, 1925, and it was unanimously agreed to 
recommend its acceptance to the Annual Meeting. 

Reports of various Committees were submitted 
and 18 members were elected : — Home 15 ; Overseas 3. 

The arrangements for holding the Autumn Dinner 
of the Society in London were remitted to the House 
Committee, and the Committee* was given executive 
powers during the -vacation. 

The next meeting of Council will be held on Wednes- 
day, July 9, at 10 a.m., in the University, Liverpool. * 

LIST OF MEMBERS ELECTED, June 13,1924 

Allibom*. Bernard 109. Sunderland Road, Fore t Hill, 
London, S.E. 23. Chemist. 

Anderson, James T., 6, Sycamore Grove, Rugby. Ana- 
lytical Chemist. 

B\rnc, George T., 21, Alexandra Road, Ansdell, Lytham, 
Lancs. IhotesHir of Chemistry. 

Griffin, Kenneth M., High Street, Auckland, New Zea- 
land. Government Analyst. 

Guthrie. Fiuneis L\ ndhuixt, Mossley HdJ, Liverpool. 
Lecturer in Chemistry. 

Guttin, Henry, Titusville, Poughkeepsie, New York, 
U.S.A. Engineer Counsellor. 

Hamilton, Charles if., e/o Messrs Win. Gossage and Sons, 
Ltd., Widnes. Chairman. 

llollidaj, George C\, Revdon Hall, Wanstead, London, 
E. 11. Research Chemist. 

Keywortli, Charles M., 39, Roc&lyn Street, Aigburth, 
Liverpool. Chemist. 

Lescher, T. Edward, 56, Hanover Street, Liverpool. 
Managing Director. 

Maurer, Edward, St. Thomas' Laboratories, Commercial 
Road, Portsmouth. Research Chemist. 

Merchant, Douglas J., 64, Newbridge Road, Bath. 

Chemist. 

Moors, Albert 10., “ Brookside,” Norman Road, Runcorn. 
Tanner. 

O’Sullivan, Daniel J., e/o Public Analyst, Eglinton 
Street, Cork. Analytical Chemist. 

Read, Douglas E., Box 161, East Angus, Que., CattAcln. 

Chemist. , 

Roberts, Miss Muriel, 36, Tlie Judges Drive, $jfeWijham 
Park, Liverpool. Analyst. 

Towers, John S., I^aurel Bank, Woolton Road, Wavertivc, 
Liverpool. Laboratory Furnisher. \ 

Turner, Charles F., 27, Elsmere Avenue, Aigburth Road, 
Liverpool. Analyst. 


CHEMICAL SOCIETY 


At an ordinary scientific meeting held on Thursday, 
June 5, the President announced that an extra- 
ordinary general meeting would be held on Thursday, 
June 19, at 7.45 p.m., and would be followed by 
an ordinary scientific meeting, 

Mr. H. Burgess read the following paper : — 

Studies in dynamic isomerism . Part XVI. Mutarota- 
tion of beryllium benzoylcamphor. Formation of an 
additive compound with chloroform. The optical 
activity of beryllium. (With T. M. Lowry.) 

(a) Beryllium benzoylcamphor, Bc(Cj 7 H 19 0 2 ) 2 is a 
colourless crystalline compound melting at 208°. 
It is remarkable for showing a slow mutarotation, 
e.g.y from 490° to 443° in benzene. The material 
can be recovered, and after slow crystallisation 
exhibits the same high initial rotation and subsequent 
mutarotation as before. The mutarotation can be 
catalysed by piperidine, but benzoic acid produces 
also a permanent decomposition. Measurements of 
solubility, with and without a catalyst, have given 
the proportion of the initial form in the final equili- 
brium-mixture in alcohol and in acetone, whilst 
from concurrent measurements of the optical rotatory 
power of the saturated solutions the specific rotation 
of t Ho unknown labile isomcridc in these two solvents 
has been deduced. 

(b) Beryllium benzoylcamphor unites with two 
molecular proportions of chloroform to produce the 
additive compound Be(C 17 H 19 () 2 ) 2 ,2CHCl 3 . This 
crystallises in prisms instead of in discs ; but these 
gradually become opaque by loss of chloroform. 
When dissolved in benzene or acetone, the additive 
compound gives at once the final rotatory power of 
beryllium benzoylcamphor in these solvents ; but 
when dissolved in chloroform the last stages of a 
rapid mutarotation were observed. The free beryl- 
lium compound also exhibits a very rapid mutarota- 
tion in chloroform, which appears therefore to have 
a definite catalytic action on the mutarotation. 

(c) The cause of the mutarotation is not certain, 
hut it is attributed provisionally to the opening out 
and closing again of the ring-system of a co-ordinated 
complex of the cyclic type. 

Dr. N. V. Sidgwiek remarked that the isolation 
of a compound with chloroform was unusual, 
although the solubility of these substances was 
usually greater in chloroform than in benzene. 

Prof. 0. K. Ingold recalled that failure to isolate 
two enolie forms (and their metallic derivatives) oi 
ethyl acetoacetate : CH 3 C(OH) : CH-CO s Et and 
OH y *COCH : C(OH)OEt, had previously been quoted 
by Prof. Lowry as proof of^fe^cyclic polar structure : 

CH 

CH,*C+ / > +COEt 


O- 


-O 


\+/ 

H 

although the speaker had pointed out that due 
consideration had not been given to such success 
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in the cases of ethyl forraylphenylaoetate and ethyl 
s-diacetylsuceinate. The new evidence for the exist- 
ence of two series of metallic derivatives in the 
case of benzoylcamphor was at variance with this 
untenable hypothesis ; isolation of the unstable 
free enol of benzoylcamphor would decide the point. 
Further, it seemed that the co-ordination of the 
metal required proof; solubility in organic solvents 
was inconclusive evidence since many salts of the 
.-ample fatty acids, e.g. } copper butyrate, are freely 
soluble in organic media. 

Prof. Lowry said that an unexpected discovery 
was that metallic derivatives exhibit mutarotatiori 
it all ; chloroform stopped the rotation of nitro- 
ramphor but was a catalyst of the mutarotation of 
the metallic derivative. It must be admitted that 
t he co-ordination compounds of beryllium are 
tetrahedral, and the evidence showed beryllium 
lu tizoylcamphor to be a co-ordination compound, 
i I is own explanation of the phenomenon was funda- 
ment ally that of Prof. Morgan in the case of basic 
beryllium acetate. The speaker had obtained new 
evidence, based mainly on absorption spectra, that 
I he copper salts of the higher fatty acids are probably 
( u-ordinated. 

Prof. Lowry then read the following paper : — 

Studies of valency. Part IV. Absorption spectra of 

camphor, ben z ylide n ecamphor and camphorquinone. 

(With Miss H. S. French.) 

(a) A Solution of camphor in alcohol shows a band 
at log «?=-■- 1*57, A 2880 A.U. In benzylidene- 
ramphor the band is moved to log e -4’32, but 
the wave-length is practically constant at 2900 A.U. 
In camphorquinone the wave-length is altered to 
‘1950 A.U., but the intensity remains practically 
constant at log <• — 1-40. 

ih) The bearing of these observations on the oiigin 
ot \isib]e colour, and on the theory of rotatory 
dispersion is discussed. 

MV J. K. Purvis said that the use of the iron arc 
I « >i the study of absorption spectra is defective 
on account of its irregularity, whereas the radiations 
ot the spark arc regular and constant within the 
"Mini allotted time. Benzaidehyde in alcoholic 
solution gives bands at A 2850 and A 2450; the 
camphor hand is at A 2880 (Lowry) or A 2850 
(Piuai*-). The benzylidenecamphor band at % A 2900, 
ailh its greater intensity, might therefore be caused 
b\ the overlapping of the bands still present in the 
h\o different systems; no mention had been made 
"f tlx* fate of the benzaidehyde band at A 2450. 
Again, the camphor band shows no resolution into 
1 scries of narrower vapour bands ; the benzalde- 
h'de hand at A 2850 is resolved into a number of 
! ’in- bands when in the vaporous condition, but 
dm baud at A 2450 undergoes no such resolution. 

1 la* camphorquinone solution band also splits up 
1 1 " a number of narrower bands in the vaporous 
"Edition. Mr. Purvis suggested the desirability 
' 1 comparison of the vapour of benzylidenecamphor 

'Mi those of benzaidehyde, camphor, and camphor- 
" ,|mr >ne, and in fact an extension of such comparisons 

1 all observations of absorption spectra, 


Replying, Prof. Lowry expressed the opinion that 
the source of light was, in these experiments* of no 
consequence. 

Dr. J. Kenyon then described : 

The resolution of a-terpincol (with A. T. Fuller). 
d/'a-TERPiNKOL has been resolved into its optically 
active components by the fractional crystallisation 
of its hydrogen phthalic ester with four different 
alkaloids. Thb a -ter piny 1 hydrogen phthalates thus 
obtained show [a]oJ. 3G‘7° in ethyl alcoholic solu- 
tion, and on hydrolysis with alcoholic potash give 
optically active a-terpineols of | a]o 20 ±100*5'-’ in the 
homogeneous state. 

d-Terpinyl hydrogen phtlialate, when heated with 
aqueous potash, gives d-limonene of |ajn 20 -f U>7*8°. 
The formate, acetate, propionate, ?i- butyrate and 
n- valerate of the active terpineols have been prepared. 
The rotatory powers of these esters lie on a smooth 
curve except in the case of t ho propionate which 
shows a slight exaltation ; the latter effect is en- 
hanced when the rotatory powers are determined in 
solvents. 

Dr. R. H. Pjekard congratulated the authors on 
the first complete resolution of a tertiary alcohol in 
bulk, and on the successful application of the 
phthalic ester method in such a case. The use of 
four different alkaloids practically excluded the 
possibility of formation of mixed crystals. 

Prof. C. S. Gibson, also extending bis congratula- 
tions. said that in similar work lie had experienced 
difficulty with mixed crystal formation. It was 
specially interesting that resolution was obtained 
equally a\ cl J by brucine and strychnine. 

The twelfth Faraday Lecture was delivered on 
Thursday, June 12. at the Royal Institution by 
Prof. R. A. Millikan, of the California Institute of 
Technology, Pasadena. In introducing the lecturer 
the President, Prof. \V. P. Wynne, observed that by a 
happy chance the first lecture since 1914 was to be 
delivered by a citizen of the great nation across the 
Atlantic ; a man whose researches on the electron 
were as highly appreciated here as in his own country. 

Prof. Millikan commenced his discourse by saying 
that he would present an account of the present 
status of the “ discrete ” and “ continuous ’* points of 
view in the consideration of electrical and optical 
phenomena and would endeavour clearly to differen- 
tiate between fact and fancy. After a reference to 
Maxwell’s repudiation of the atomic view' of electricity, 
he began w it K the assertion that the electron is no 
longer an hypothesis, and described his “ oil-drop " 
experiments to prove that an electric charge can be 
varied only by definite stages. The dimensions of 
positive and negative electrons might for practical 
purposes be ignored, although it w as an unexplained 
fact that the former has a mass 1845 times as great 
as that of the latter. Among the “ agreed facts, free 
from fancy,” were mentioned the concentration of 
positive electricity in the nucleus of an atom, ami 
its equality in amount to the negative electricity ; 
the variation of the unneutralised electrons by unit 
stages from l to 92 (tribute being paid to Moseley s 
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work in this direction) ; the significance «»f atomic 
weight and atomic number ; radiation of tlic outer 
electrons by falling from an outer to an inner energy* 
level ; ami the confirmation of the Planck- Einstein - 
Hohr law of radiation. 

Remarking that these facts Mere proof enough of 
the amazing advances made during the past fifteen 
\ears, the lecturer admitted, amid laughter, that 
knowledge was now desirable of “ how the electrons 
spend their leisure time when not radiating ; whether 
they should be regarded (as by the physicist) as 
active, or (as by the chemist) as loafing around on 
the corners of dry goods boxes."’ While not entirely 
admitting their applicability, he mentioned the 
assumed validity of the electromagnetic laws, and the 
existence of localised valencies, as re presenting the 
chief opposition to the former view, and then pro- 
ceeded to describe the quantitative successes of the 
orbit theory, with incidental reference to his own 
experimental work on ‘ stripped atoms,*' whereby 
the precise effect of the tv\ o close-in electrons in screen- 
ing the other electrons could ho computed. If the test 
of truth w as the accounting for old relationships and 
the successful prediction of new ones, then the orbit 
theory must he accepted, and the stationary electron 
theory rejected. The electronic; and Mib-atomie 
world was being revealed to the modern physicist 
with consistency and definiteness; the theory, like 
that of the atom itself, would in its evolution admit 
of addition, but not of subtraction. 

Maxwell's dielectric theory was then subjected to 
criticism, rather from the point of view of the situa- 
tion created by modern discoveries regarding electro- 
magnetic wave phenomena than that of its onginal 
foundations. 

Although Einsteins equation had met with general 
acceptance, the idea of light quanta was still viewed 
w ith suspicion; Prof. Millikan, however, described new 
experiments which had produced unambiguous evi- 
dence for the nudity of the Compton effect, so that 
not merely flu* equation but also the Einstein concep- 
tion is having new .successes. In fact, atomic 
conceptions in the field of ether waves seem at the 
moment to hold the master-key to progress. 

The President then invited Prof. Millikan's accept- 
ance of the Faraday Medal, the highest honour which 
the Society could bestow in appreciation of his 
wonderful discoveries. 

A vote of thanks was proposed by Prof. F. 0. 
J human, who said that the .Faraday Lectureship had 
enabled them to bring to London many of the greatest 
men in the scientific world, among whom the present 
lecturer held a very high place. The speaker's own 
c\|H % ricnee was that among the great things for which 
the United States of America were justly renowned# 
the greatest was their science; there had always 
been great American scientists, but the ladt &p,vgn 
years were specially marked by their Aaffedjpp ’’ 
enthusiasm. '***- 

iSir Oliver Lodge, seconding, congratulate® the 
Society on being able to hand the Faraday’ Medal, 
in Michael Faraday's own Lecture Theatre, to a 
worthy successor, and testified to the brilliant 
scientific results being achieved in America. Person- 
ally, he agreed with Prof. Millikan in accepting the 


orbital atom, but he was not surprised that chemists 
were inclined to “ shy ” at it. 

The vote having been carried w'ith acclamation, 
Prof. Millikan said that he was deeply touched by the 
heartiness of the welcome accorded to him ; the medal 
and its associations were to him an exceedingly 
precious honour. Moreover, the medal w as presented 
iu the Royal Institution, where Faraday worked, by 
people of that stock whom he regarded with the 
afTection which exists between children and their 
parents, and he assured them that in his country 
the sentiment was widespread and controlling. It 
was not, after all, so much a question of where one 
lived ; the development of science diminished the 
importance of geographical position. Nevertheless, 
the future of the Anglo-Saxon race was one with the 
future of England. 

A vote of thanks to the members and managers 
of the Royal Institution terminated the proceedings. 


THE SOCIETY OF DYERS AND 
COLOURISTS 

The annual dinner was held in the Hotel Victoria, 
Northumberland Avenue, London, on June; 11. 
The guests included 3>r. E. F. Armstrong, F.R.S., 
president of the Society of Chemical Industry : 
Dr. C. Doree, Chairman of the London Section of 
the society ; Mr. W. .1 . l T . Woolcoek, of the Association 
of British Chemical Manufacturers; Mr. W. W. 
Leuchars, Renter Warden of the Dyers’ Company . 
and Sir Max Muspratt, Chairman of the Council 
of the Association of British Chemical Manufacturers. 

T)r. E. F. Armstrong, in proposing the toast of 
tin* Society of Dyers and Colourists, said they had 
succeeded in spite of the politician in producing a 
big probation of the colours used in Britain ami 
in building up an industry of which they were very 
proud. The President (Mr. S. J. Pentecost), in 
responding said the past ten y ears had justified the 
optimism of those who desired to sec Britain once 
again produce tin* colours needed for her textile 
industry. Tt was the duty of the (Government 
of the day to foster and maintain the dyestuffs 
industry of the country and to encourage research 
in the coal-tar industry in every way. Mr. L. J. 
Hunt, Prime Warden of the Dyers’ Company, in 
proposing “Allied Industries,” said his company 
was the oldest connected with the industry, their 
records going back to the 13th century. Mr. H. <J. 
Holroyd, Chairman of the National Federation 
of Dyers and Cleaners, responded. 


&r,. t H. A. Wilson, professor of physics in the Bin 
Iiertitiit#, Houston, Texas, U.fcJ.A., has been appointed 
to the Giffc&ir of natural philosophy in the University 
ofGlasgrt^ Born in Yorkshire, Prof. Wilson studied 
at Leeds^P»eilin and Cambridge (where he w<e 
Clerk MaxftJpLl student in the Cavendish Laboratory) 
and became professor of pin sics in King’s Colleg< 
London, in 1901. In 1909, he occupied the chan 
<>f physics at McGill University, Montreal, and >" 
1912 he went to the Rice Institute. 
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CORRESPONDENCE 

A NEW HOT-AIR BATH 

Sir,- Perhaps some of your readers will be inter- 
ested in the hot-air bath here described. When 
distilling or heating inflammable liquids in a flask, 
the flask may crack and the liquid spill over the 
bench and cause a serious fire. 

The heater here described is so formed as to 
minimise this risk of tire, and to enable one to recover 
a largo proportion of the contents of the flask. 

Further, when subjecting a valuable substance 
u.g., Menthylamine) to steam distillation, should the 
flask break, the heater will retain the aqueous mixture 
which can bo poured into another flask. The small 
hole, X, is for pouring ofl' any liquid not got away 
'hrough holes D. X is plugged with asbestos fibre 
alien heater is in use. 

The heater is made up of : (i) a cone, B, well made 
j nd watertight, with eight fin. holes, T), punched 
as near as practicable to the common seam of A, B 




• nd C : (ii) a cone, A, with the apex cut away, and 
Laving haif-H-dozen serrations, E ; (iij) a cylinder, C, 
t depth equal to depth of cone B. 

A, B and 0 are lap-jointed, as shown in Fig. 2. 
] lie flask sits snug in the cone A, and is subject to 
i( Mting by hot-air and conduction, eliminating 
J md>le due to local heating, 
dimensions are : Cone B, 8 in. diarn. x 4 in. deep, 
i he diagrams will explain the rest. Three legs can 
' n vetted to the cylinder walls (C), which will then 


make the heater self-contained, to be used in con- 
junction with a Bunsen burner. The heater is very 
satisfactory for temperatures up to 140° C.— I am, 
Sir, etc., G. A. Collin son 

Organic Laboratory, 

The University, Leeds 


WHAT A MEMBER THINKS 

Dear Mr. Editor, — Your issue of March 21 has 
just reached here. Now, about your articles written 
for the non-technieal reader. Quite frankly, the 
technical man who is so absorbed in his technicalities 
that he cannot convert his knowledge into oonunon- 
senso language is one of the chief enemies of science. 
It should be possible 1<» state scientific truth in such 
language and in such a manner that an ordinary 
well-educated non-technieal person should be able to 
comprehend it. 1 do not necessarily say use it. 
I, for one, am glad to tell you that your articles on 
elementary things are very welcome indeed to a busy 
man down under. Many* thanks for vour articles oil 
Evaporation; they are just what 1 want. — 1 am, Sir, 
etc., H.ajuiv Williams 

Botany, 

New South Wales 
May 5, 1024 


CHEMISTRY IN THE 20th CENTURY 

Sir, — I have read the review' of ‘‘ Chemistry in 
the Twentieth Century,’’ and your comment thereon 
in the current number of your Journal. I am not 
sure whether the lie viewer “ damns with faint 
praise,*’ but J, and many other teachers, will feel 
inclined to damn the publisher, and whoever else 
is responsible for the preposterous price at which 
the book is published. Fifteen shillings for VT1I -|- 
281 pages ! ! A book of this kind surely should be 
sold at a price low enough to bring it within the reach 
of schoolboys and schoolgirls. A really interesting 
book of this type is simply invaluable tel the teacher. 
Cannot something be done to bring such a story of 
real scientific achievement into the hands of those 
to whom it would be useful?— T am, Sir, etc., 

Tlacjilr 

COULD NOT A CHEMOR PRACTISE CHEMISTRY? 

Sir,— I am not willing that the Canadian-born 
suggestion to coin the word “ Chemor ” as a desig- 
nation for members of the chemical profession 
should be dismissed with so shallow a witticism 
as concludes the letter of Mr. John >8. Boustield of 
Cambridge in the issue of April 2d. 

Mr. Boustield asks whether I would say, " 1 am 
a chemor and I practice chemorry.” Certainly not. 
Mr. Boustield might provide himself an idle horn’s 
amusement by applying his surely original principle 
of word formation to the designation of the occupa- 
tions of the actor, auditor, author, doctor, pastor, 
proctor, procurator, tutor, etc. To add zest to his 
pursuit I challenge him to produce a single parallel 
to the form he creates to ridicule. 
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So far as I am aware no one has felt the need of 
a new word for our occupation. “ Chemistry ” 
serves the purpose quite Veil. But the actual need 
of a word to distinguish the ‘‘qualified chemist’’ 
from the man who revels in the various designations 
of apothecary, chemist, ehimist, dispensator, dis- 
penser, dispensing chemist, druggist, druggister, 
drugster, pharmaceutist and pharmacist is the very 
occasion for all our discussion. To Mr. Bousfield’s 
suggestion of ” Chartered Chemist ” it may be 
.^plljected that (1) if institute diplomas are “ charters,” 
tfottlso are the diplomas or licences of the pharmacists ; 
(2) this designation occupies seventeen letter spaces, 
against six for “ chemor ” ; (3) its inevitable abbre- 
viation to ” C.C.” diminishing to “ c.c.J’ may 
furnish more justifiable grounds for mirth than 
even the curious word “ chemorry,” which my 
learned colleague “ wishes on ” me. — I am, Sir, 
etc., J, F. Snell 

Macdonald College, Quo. 

THE INTERNATIONAL UNION OF CHEMISTRY 

Sir, — This last week, on opening the just issued 
Part 11. of J)r. Bdeseken's Configuration of the 
Saccharides,’* my eye was caught by the following 
footnote on page 1 : “ The Conference on organic 
chemical nomenclature, held at Cambridge in June, 
1923, decided that substances which until then had 
been called glueosides, should in future take the 
general name glucidc." 

The reference is to the International Union I 
assume, at whi«h 1 was present. There was no such 
Conference, nor was the subject ever before the 
meeting. I learn, however, on enquiry, that a 
committee discussed matters of nomenclature in 
camera, and 1 suppose this is the “ Conference ” to 
which reference is made. No committee should have 
plenary powers to deal with such problems, nor 
should such decisions be taken at the meeting at 
which they are proposed. The Geneva Conference 
should be a warning to us. To abolish a term so 
time-honoured, useful and significant, and substitute 
one that is meaningless would be absurd. 

The Union is about to meet in Copenhagen. Thus 
far it has acquired no legislative authority. The 
question to be decided in the near future is, whether 
it can be made acceptable to chemists and popular ; 
whether, and to lvhat extent it shall be authoritative. 
Probably most will say : “ The less the better ; 

let its position be, in the main, to bring men together 
from different nations, so that they may learu to 
know’ one another and form some common opinion 
of the needs and possibilities in chemistry, so that 
they ma\ co-operate in giving value to our science 
in the different countries represented.” The body 
must be organised upon more simple lines, and its 
aims and object carefully defined. At present far 
too much is being attempted and too many questions 
which are not of international importance are being 
considered. It is unfortunate that the beginning 
made last year at Cambridge, when several mono- 
graphs in which important issues w ere discussed, w r ere 
presented, is not to be followed up this year. There 
is no agreement between chemists upon matters of 
general theory, so that we are little short of empirics 


in far too many of our dealings. We greatly need i 
discuss these. At present, not only is the represent, 
tion of this or that country more or less a matter , 
chance, but the committees appointed are in no w , 
sufficiently represent alive of the subjects considers 
1 have enough experience of International Organis , 
tions to know how difficult it is to make them 
five, even when the task is a simple one. Certain] v 
it w ill only be by making the task the International , 
Union a simple one that it can fee rnad§effective i!( 
the way many of us desire it shottM JYatenm , 
will not be encouraged in any bo^^hieft seeks 
compel— so until moro united in our outlook, we sliai; 
do well to confine ourselves mainly to the task 
promoting International understanding and amit\ . 

T am, Sir, etc., Henry E. Armstrong 

THE HISTORY OF THE GAS PROCESS 

Sir, ---We note, in the number of Chemistry a,,,} 
Industry for June 13, 1924 (p. 014) your remark^ a- 
to the evolution of “ accepted scientific facts." m 
which you refer more especially to the history <»t 
the gas process. In reference thereto you mention 
the contribution of Mr. D. Brownlie (Chemistry am! 
Industry . June 0, p. 601), “ a correspondent who lia- 
evidently been at great pains to authenticate hi- 
facts." Brownlie states: “Murdoch described 
this installation in Iho most lucid and detailed 
manner before* the Royal Society of Arts in bsiK 
and the account can of course be read in their jour mi' 
whilst at the same time he was awarded for tin- 
paper the Society’s Rumford Gold Medal." And 
when the historical development of the gas protas- 
is referred to, this is the statement commonly made 
Wliat arc the facts ( Murdoch read his pajiei 
before the Royal Society on February 25, IN0V 
was awarded the Rumford medal of the Bnynf 
Society (consisting of a gold medal a^nd silver replies 
in 1806, and "the account can of course be read 
in the Philosophical Transactions of the Society ' 

T am, Sir, cte., I). (‘handler 

J. S. G. Thomas 

South Metropolitan Gas Co., 

London 

June 14, 1924 


PERSONAL AND OTHER ITEMS 

Mr. J. K P. Wagstaff, M.A., has been appoints 
professor of physics in the University of- Durham 
and not in the University of Leeds, as was wrong h 
stated in the issue of June 13. The CavendiJ 
professor of physics in the University of Leeds e 
of course, Prof. It. Whiddinglon. 

Dr. R. F. Ruttan, Macdonald professor of chemist n 
in I^oGill University, Montreal, has been appointed 
De&n of the Faculty of Graduate Studies. H 
G. Stafford Whitby has been appointed to a chair 
organic chemistry, and Dr. O. Maass to a chair oi 
physical chemistry in the same University. It ; * 
understood that Prof. Whitby will visit England 
during the summer. 
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Mr. G. M. Bennett, M.A., M.So.,' late fellow of 
St. John's College, Cambridge has been appointed 
lecturer in organic* chemistry in the University of 
Sheffield. 

On June 13, the gold medal of the Royal Astro - 
mimical Society was presented to Prof. A. §. Edding- 
ton, F.R.S., for, amongst other reasons, his work 
on the internal constitution of a star, and for his 
expositions of relativity. / ^ 

Mr. B. T. Bush has become president of the Syntha- 
se Organic Chemical Manufacturers* Association 
of the United States. 

xMr. W. M. Corse, who is to deliver the Autumn 
Lecture of the Institute of Metals on September 8,, 

a member of the U. S. National Research Council. 

Sir Max Muspratt, chairman of the United Alkali 
Co., Ltd., is now back in Liverpool, after spending 
Mime time investigating the company’s mines in 
Spain. 

We regret to announce that Mr. Charles Lorleberg 
i director of R. W. Greeff & Co., Ltd., of London, 
and Manchester, died suddenly from heart failure 
on June 11. 

The Discovery of Benzene 

Benzene, the material from which the host of 

I I \ es tuffs manufactured to-day is primarily derived, 
was first prepared in the Royal Institution laboratory 
bv Faraday, who announced his discovery to the 
I ’oyal Society on June 1(3, 1825. The Managers of 
Ilia Hoval institution, in association with the Chemi- 
cal Society, the Society of Chemical Industry, and the 
Association of British Chemical Manufacturers, have 
decided to celebrate the event on June 16 next year. 

T he arrangements are in [charge of a joint Com- 
mittee of the four bodies. 

Thermal FVopertles of Methyl Chloride 

'The Food Investigation Board of the Department 
ol Scientific and Industrial Research has published in 
Special Report No. 19, by the Engineering Committee 
ot the Board (Pp. 16, Price Is.), an account of the 
thermal properties of methyl chloride, by D. N. Short - 
hose, ALA. The Report is supplementary to the 
icport on ethyl chloride (No. 14), by Prof. 0. F. Jenkin. 
Measurements are given of the specific heat, total 
beat, saturation specific volumes, latent heat, vapour 
density, and vapour pressure curve, figures being 
Loven both in tables and in charts. The data, though 
prepared with the object of constructing charts for 
Hie use of refrigerating engineers, will be found of 
interest to chemists, especially as the methods used 

III determining the data are described in detail. 

Canadian Mineral Resources 

The Dominion Department of Mines has sent 
Mr. W. Malcolm, M.A. (Geological Survey) and 
l)r A. W. G. Wilson (Mines Branch) to London. 

1 bes<> officers mil be available, either at the Canadian 
B ml ion at Wembley or at the office of the High 
‘'•m mis sinner for Canada, Kinnaird House, Pall 
Mall Fast, London, S.W. 1, to furnish authoritative 
’''formation on Canadian mineral resources and on 
'be utilisation of the mineral products found in 
< auada. 


REVIEWS 

A Short History of Chemistry. By R. Stern, 
B.Sc. Pp. viii-f 149. London : J. M. Dent 

. and Sons, Ltd. 1924. Price 2s. 6d. ' 

Some little light is thrown upon our methods^ 
of teaching chemistry in schools by the fact that 
Miss Stem’s book is the first history of chemistry 
to be written primarily for boys and girls. From 
personal experience I can vpuch for the fact that, 
until recently, there was no book on the history of 
chemistry in tw o of our public schools and one of 
the largest day schools in the country, in all of 
which chemistry had been taught for at least twenty- 
five years. I have no reason to believe that these 
schools were in any way exceptional, and I have 
wondered how' far Prof. SmitheU’s recent complaint 
about the lack of scientific knowledge among the 
general public, in spite of the intensive work of a 
generation of science teaching in schools, may 
have been .caused by too great an insistence upon 
the practical side of science and too little upon 
its human aspect. 

It is indisputable that science has found it difficult 
to win regard as an essential part in a general 
education, and that it is still often considered to 
be a professional and specialist section of the curri- 
culum, even when it is studied by the w'hole school. 
Something of this attitude towards science is reflected 
in the remark of a boy to a predecessor of mine 
at Clifton : “I didn’t know' you were writing a 
book, sir. Is it an intellectual book or a book on 
chemistry ? ” 1 believe that the chief aim of those 

who teach chemistry in schools should be to instil 
into the minds of their pupils (and of their colleagues) 
that chemistry — as typical of science — is primarily 
a philosophy, a method leading to a definite outlook 
on life, rather than a craft. That it has features 
characteristic of the latter, and those, too, of such 
a kind that only a child whose intelligence is dis- 
tinctly below the normal can fail to gain some profit 
from them, is, of course, a great additional advantage, 
and renders chemistry, when properly taught, an 
ideal means of education. But it is, so 1 think, a 
serious mistake to pay so much attention to technical 
matter and methods and so little to those essentials 
which chemistry has in common with the humanities. 
A formidable protagonist of the heuristic method 
has remarked that when boys and girls begin the 
study of chemistry they should be shut up in a 
laboratory by themselves for a year and left to 
find out what they can. To my mind it would be 
equally useful to shut a novice at classics into a 
library with Homer in Greek and Vergil in Latin. 
To introduce the clement of danger in order to 
make the parallel complete, one might add trans- 
lations of Martial and Petronius. 

The easiest and most satisfactory way of making 
chemistry in schools a living thing— for science 
specialist and unspecialist alike — is the adoption of 
the historical method. That there are other ways 
I should be the last to deny, blit I know* of no other 
of such general application or production of such 
good results. Miss Stem may therefore be con- 
gratulated on having made a valuable contribution 
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to the progress of this method, for there can be 
little doubt that her attractive and inexpensive 
little book will meet with widespread approval. 
The weakest part, of the book is that dealing with 
alchemy and iatroehemistry, with which the author 
has obviously very little acquaintance. It is to be 
hoped that in the next edition these twelve pages 
will be rewritten. For the rest of the book the 
reviewer has nothing but praise. Miss Stem’s 
style is simple and straightforward ; her matter is 
interesting, and her perception of vital facts is 
sure. Those for whom t lie hook is intended will 
enjoy reading it, and those ehernists who have left 
their schooldays far behind may spend a pleasant 
evening with it refreshing their memories of giants 
of the past. E. J. Holm yard 

The Textile Fibers : Their Physical, Micro- 
scoricAL and Chemical Properties. By 
J. Merbitt Matthews, Ph.D. Pp. xviii j 1053. 
Fourth Edition, revised and enlarged. New 
York : John Wiley and Sons, lno , and London : 
Chapman and Hall, Ltd., 1921. Price otjs. 

The author mentions that so much new matter 
has appeared on textile libres of recent- years that 
he has found it necessary to re-write and rc-anange 
the book. He has done this in a \er\ thorough 
manner, in fact in a manner which lias also distin- 
guished his other books. Attempts have been made 
to find omissions of references to important researches, 
hut Jitile success has been achieved, and the import- 
ance of such an admission is realised when one con- 
siders the enormous amount of work which is being 
turned out by the staffs of research institutions and 
by other workers. It may be argued, in fact, that 
ihe research institutes are creating a new science 
relating to textile fibres and publications of the 
nature of the one under review will have to realise 
that position. Whether it is better to consider 
research in periods and give, say, ten yearly digests 
of different brandies of research, or to review the 
whole* field in one* volume, is open for argument, but 
certain it is that the author, by adding new matter 
to his previous compilation, and then rewriting the 
whole, has produced an excellent hook, and one 
which should be on the shelves of all engaged in the 
treatment of textile fibres. Illustrations are given 
of apparatus and machinery and a number of fibre 
micrographs. 

The information given is in some eases so complete 
that one wonders whether one. is reading a hook 
dealing generally with textile fibres or with some 
special branch of the treatment of those fibres. For 
instance, the chapter on the mercerising of cotton is 
large enough for a hook on finishing, and it is difli- 
cult to reconcile a full discussion of the recovery of 
caustic soda from mercerising liquors with inclusion in 
such a volume. A sense of proportion seems to he 
lacking, hut the inclusion of such matter iff ^^pprlir 
good from the point of view r of the pm cha^ferS Arti- 
ficial silks arc thoroughly treated, hut flax tfirdly 
receixes attention commensurate with its importance. 
Perhaps this is, however, because the literature 
relating to it is scant and not always reliable. All the 


fibres used in commerce from asbestos to nettle 
fibre are considered. The analysis of textile fibres 
and yarns and tests for distinguishing different fibres 
are treated at length, hut the matter, on the testing 
of yarns and fabrics for strength, is split up into 
different sections of the hook. A critical comparison 
of the different methods of testing would he useful 
in the light of modern work on this subject. Tn 
discussing cellulose the author dwells at length on the 
chemical constitution, a matter which is out of place 
in a volume of this kind, but he gives little space to 
recent work on the fundamental natures of the 
celluloses contained in all vegetable fibres. One 
school of chemists regards the celluloses of all vege- 
table malters as identical, and this is an important 
point with which the author could have dealt. 

Omissions in the bibliography are noticed ; in one 
case a hook mentioned in the text is not included. 

»S. H. H ICG ins 


REPORT 

Report on the Economic, Financial, and Indus- 
trial Conditions of the Netherlands, to 
February, 1924. By R. V. Laming. Depart- 
ment of Overseas Trade. Pp. 69. H.M. Station- 
ery Office, 1924. Price 2s. 

The occupation of the Rhine area by the French 
lias had a big detrimental effect on the economic 
situation of the Netherlands, principally on account 
of the dislocation of transport. 

In agriculture the sugar crop was disappointing, 
a yield of 210,000 1. on the year's working being 
expected, against 250,000 t. in 1922, on 20 per cent, 
less acreage. The potato crop was also reduced, 
though good in quality. 

The production of coal in 1922 amounted to 4*85 mil- 
lion t., and of lignite, 41,000 1. ; prospecting has 
show'll seven new coal-beds suitable for exploitation 
The production of salt amounted to 26,393 1 , 
against 25,810 1. in 1922. 

Dutch industries appear to have got over the 
w r orst of the depression. The textile industries arc 
still in difficulties, but margarine and incandescent 
lamp manufacturers are prospering. Labour diffi- 
culties have had to be faced all round, principally 
on account of the stringent legislation regulating 
employment. The cessation of supplies of raw 
materials from the Ruhr was also felt severely at 
first, hut has been countered, with some benefit to 
British trade. 

Tn 1923 the value of imports wtis 2009 mill, t! 
(tl fl. 12*10 at par ; ll*38i to 11*90 in 1923), and 
of exports 1303 mill, fl., imports having decrease I 
by about 19 mill. fl. from 1922, and exports increased 
by 82 mill. fl. One of the principal reasons for tin* 
increased exports was the demand for Dutch coal, 
whilst exports of earth, clay, and sand were also 
important. Some of the principal items of export 
other than foodstuffs were coal, 2,034,557 t. ; coke, 
561,718 t. ; incandescent lamps, 4678 t. ; linseed 
oil, 52,761 t. ; artificial silk yarns, 1754 t. ; planta- 
tion rubber, 6809 t. 
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PARLIAMENTARY NEWS 

\ustralian Zinc Concentrates 

Mr. A. V. Alexander informed Sir F. Wise that 
1,298,489 tons of zinc concentrates, including slime 
concent rates, had been delivered to the British 
Government under the contract with the Zinc 
I ‘reducers’ Association Proprietary, Ltd. Regarding 
the prospects there was very little change in the 
-dilation. - (dune 16.) 


COMPANY NEWS 

W. J. BUSH & CO., LTD. 

The gross profit for 1923 was £249,885 and the 
net protit to £48,109, to which £18,197 brought 
! or ward must be added. A final dividend of 7 per 
> mt. is recommended on the ordinary shares, making 
in pci* cent, for the year and leaving a carry forward 
.4 £35,050. 

BOOTS PURE DRUG CO., LTD. 

The net profit for the year ended March 31 last 
was £028,620. The preference and preferred divi- 
dends absorb £96,750, leaving £531,870. Dividends 
tor the whole year have been paid on the ordinary 
Glares totalling 30 per cent., less tax, requiring 
£300,000, the balanee remaining being £171,870. The 
amount brought forward was £138,082, and out of 
the total of £310,552 it is proposed to transfer 
A. 109, 000 to reserve, carrying forward £210,552. At 
March 31, 1923, the reserve amounted to £1,303,989, 
Mnce when £900,000 has been capitalised, leaving 
>'103,989, which is increased to £503,989 by the 
addition now proposed. The profit and loss account 
Glows that before computation of the net profit 
£’>0,412 has been set aside for repairs, renewals, etc., 
141,437 for taxation, and £35,291 for depreciation, 
vlnlst £20,000 is allocated for staff pension fund, 
making a total allocation to that fund of £40,000* 

J lie balance sheet totals £3, 982, <838. 

DUNLOP RUBBER CO., LTD. 

At tlie annual general meeting it was not found 
pebble to proceed with the scheme of capital 
'(((instruction which had been put forward by the 

"rd, owing to the opposition of the Parent Tyre 
t o In consequence, representatives of tint \arious 
' * of shareholders were appointed to consider 
die scheme with the board. 

LANT^RO NITRATE CO., LTD. 

A second interim dividend on account for the 
u ,n> 1924 is announced of 5 per cent., or 5s. pre 
k;ue, less tax, payable on July 8. 


Llic New Brunswick Power Commission has sur- 
■ N<d and proposes developing the Grand Falls, 
1 the 8t. John River. The falls are located in a well 
1 tiled district, and the electricity can be easily 
nstributed within small radius of the plant. The 
- dal development is placed at 50,000 h p. 


MARKET REPORT 

This Market Report is compiled from special information 
received from the Mumilw hirer* concerned. 

L nlcss otherwise stated lh<i ^ticvn quoted htfoto covet fait 
quantities net and naked at Hire* unjrks. 

GENERAL HEAVY CHEMICALS 

All grades of horie acid have been reduced by .13 p»r ton 
as from Juno 11. Borux pi ices are unchanged. L’m ea 
generally remain steady. 

Acetic Acid, 40°,', tech. . . £23 10s- per ton. 

Acid, Boric, Commercial 

Cry at. . . . . . . £43 per ton. 

Powder .. .. £47 per ton. 

Acid Hydrochloric . . 3s. Gd. — Cs. per carboy d/d. f 
according to purity, strength 
and loeality. 

Acid Nitric.* 80° Tw. .. £21 10s. £27 per ton makers' 

works according to district and 
quality. 

Acid Sulphuric .. .. Average National prices f.o.r. 

makers' works, with slight varia- 
tions up and down owing to 
local considerations : 140° Tw., 
( lude Acid, 05s. per ton. 168° 
Tw., Arsenical, £5 10a. per ton. 
108° Tw., Non-arsemcol, £0 15s. 
per ton. 

Ammonia Alkali.. .. £0 las. per ton, f.o.r. Special 
terms for contracts. 

Bleaching Powder .. Spot £11 d/d. , Contract £10 d/d. 
4 ton lots. 

Bisulphite of Limo . . £7 per ton, packages extra. 
Borax. Commercial - 
Crystal . . . . . . £25 per ton. 

Powder . . . . £20 per ton. 

(Packed in 2-ewt. bags, earring© 
paid any station in Great 
Britain.) 

Calcium Chloiide .. £5 17s. (id. per ton d/d. 
Methylated Spirit G4o.p.-- 

Industrial . . . . 3s. Id -3s. 3d. per gallon, accord- 

ing to quantity. 

Mineralised . . . . 4s. 2d.- Is. (id. 

Potash Caustic . . . . £30— £33 per ton. 

Potass. Bichromate . . 3jfd. per ll>. 

Potass. Chlorate. . . . 3d. - 4d. per lb, 

Salaminoniac . . . . £32 per ton d/d. 

Salt Cnko.. .. . . £3 10s. per ton d/d. 

Soda Caustic, solid Spot lots ; delivered. £lti 17s. Gd. to 

£10 7s. (id. per ton, according to 
stiemrth. 20s. loss for contracta. 
Soda Crystals .. . . £3 3s - —£3 10s. per ton ex railway 

depots or ports. 

Sod. Acetate 07 08% .. £24 per ton. 

Sod. Bicarbonate . . £10 10s. per ton, curr. paid. 

Sod. Bichromate,. . . . 4 hi. per 11). 

Sod. Bisulphite Powder 

(>0/62%.. .. .. £1S £10 per ton, according to 

quantity, f.o.b., 1-cwt. iron 
drums included. 

Sod. Chlorate . . . . 3d. per lb. 

Sod. Nitrate retd. 90% .. £13 5s. — £13 10s. per ton ex 

Liverpool. Nominal. 

Sod. Nitrite, 100% basis £27 per ton d/d. 

Sod. Sulphide cone. 60/05 About £14 10s. per ton d/d. 

Sod. Sulphide ervst. . . £9 per ton d d. 

Sod. Sulphite, Pea Cryst. £13 per ton f.o.r. London, 1-cwt. 

kegs included. 

RUBBER CHEMICALS 

Antimony sulphide - 

Golden . . . . . . 5|d. Is. 4d. per lb., according to 

quality. 
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Crimson 

Arsenic Sulphide, Yellow 
Barytes 

Cadmium Sulphide 
Carbon Bisulphide 

Carbon Black 
Carbon Tetrachloride 
Chromium Oxide, green . . 

Indiarubbor Substitutes, i 
White and Dark ^ 

Lamp Black 
Lead Hyposulphite 
Lithoponc, 30 ° 0 
Mineral Rubber %i Rub- 
pron ” . . 

Sulphur 


Is, 3 cL — Is. fid. per lb., aceording 
to quality. 

Is. lid. per lb. 

£3 10s. to £(> 1 5s. per ton, accord- 
ing to quality. 

3s. 0d. per lb. 

£24 — £20 per ton according to 
quantity. 

Ojd. O^fd. per lb. Market firmer. 

£50 per ton, drums tree. 

Is. 3d. per lb. 

"4jfd. -GJd. per lb. Demand very 
brisk. Prices likely to remain 
steady owing to firmness of 
rupesood oils. 

4 ftp. per cwt., barrels free. Dearer. 

7|d. per lb, 

£22 lfis. per ton. 


Sulphur Chloride 
Thioearbamlido . . 
Vermilion, pale or deep . . 
Zinc Sulphide 


£15 10s. por ton f.o.r. London. 
£10 — £12 per ton. according to 
quality. 

3d. per lb., carboys extra. 

2s. 9d. per lb. 

4s. lOd. per lb. Easier. 

7 Id. -—Is. 8d. per lb., aceording to 
quality. 


Toluole — 00% .. 

Pure 

Xylol coml. 

Pure 
Creosote — 

('rosy lie 20/24% 

Middle Oil 
Heavy 

Standard Specification 
Naphtha 

Solvent 90/100 
Solvent 90/190 

Naphthalene Crude 
Drained Creosote Salts 
Whizzed or hot pressed 
Naphthalene — 

Crystals and Flaked . . 
Pitch, medium soft 


Pyridine-- 90/100 
Heavv 


. Is. 5|d. per gall. vV\ 

. Is. lOd. — 2s. per gall. 

. 2s. 3d. por gall. 

. 3s. 3d. per gull. 

. 9d. — 9£d. per gall. Few inquiries 
T 7d. -9d. per gall, according to 
> grade and district. Demand 
) not so strong. 

. Is. 4d. Is. 5d. Mnrkot steady. 
. Is. Id. — Is. 2d. Fair business, 
passing. 

£G — £0 I 0b. Demand falling off. 

£9 — £12 per ton. Littlo business. 

£10 — £17 per ton. 

52s. Gd. — 57s. Gd. por ton. Market 
steadier. Few inquiries foi 
forward delivery. Very little 
business for prompt. 

21s. Gd.— 22s. per gall. Demand 
well maintained. 

12s.— 12s. Gd. More business pass- 
ing. 


WOOD DISTILLATION PRODUCTS 

All prices keep fairly stable, but there is room for improve- 
ment in business. 


Acetate of Lime — 
Brown . . 


Cre\ 

Liquor . . 
Charcoal . . 


Iron Liquor 

Rod Liquor 
Wood Creosote . . 
Wood Naphtha - 

Miscible 

Holvont 
Wood Tar 

Brown Sugar of Lead 


.. £14 10s. per ton d-d. Demand 
act ivo. 

. . £19 — £20 per ton. Fair demand, 

. . 9d. per gall. 32° Tw. 

. . £7 5s. — £9 per ton, according to 
grade and locality. Demand 
below normal. 

. . Is. 7d. per gall. 32° Tw. 

Is. 2d. „ „ 24° Tw. 

. . 10d.— Is. per gall. 14/15"' Tw. 

. . 2s. 7d. per gall. Unrefined. 

.. 5.x per gall. 00% O. P. Market dull, 
ftx Gd. per gall 40% 0.1*. 

Fairly good demand. 

. . £5 per ton. 

. . £46 por toj^frr 


TAR PRODUCTS 


Acid Carbolic — 
Crystals 
Crude Go’s 


Acid (’rosy lie, 97/99 
Pale 95% 

Dark 


Anthracene Paste 40% 

Anthracene Oil- 
Strained 
Unstrained 
Benzole — 

Crude 65 'a 

Standard Motor 

Pure 


. . G£d. — 7d. per lb. Demand quiet. 

. . Is. 9d.— 1 m. lOd. per gall. Market 
flat. Only odd lots being 
offered. 

.. 2s Id. — 2a. 2d. per gall. Demand 
still good. Market firm. 

.. Is. 10d. — Is. ILL per gall. Steady 
demand. 

.. Is. 8d. — Is. lid. per gall. Steady 
business. 


. . 4d. per unit per cwt. Nominal 
price. No business* - 

'• ' 

•• 9 id. per gall. Very, quiet. 

. . Ski. — 9d. per galL?|^; 

••I 10 kl. Is. per gall, ex works in 
tank wagons. 

. . Is. 1 Id. Is. Gd. per gall, ex works 
in tank wagons. 

. . Is. Ski.^ls. 10d. per gull, ex 
work^Sh tank wagons. 


INTERMEDIATES AND DYES 

Business in dyestuffs has been fairly good and seems ngair 
to be on tho upward move. 

In tho following list of Intermediates' delivered prices 
include packages except where otherwise stated. 


Acetic Anhydride 95% . . 

Acid H 

Acid Naphthionic 
Acid Neville and Winther 
Acid Salicylic, tech. 

Acid Sulphanilic 
Aluminium Chloride, an 

hvd 

Aniline Oil 
Aniline Salts 
Antimony Fen Bichloride 
Benzidine Base . . 

Benzyl Chloride 95% 
p-Chlorphcnol 
p-Chloranilinc 
o-Cresol 1 9/31 C. 

M-Cresol 98/ 100 'Li 

p-Cresol 32/34 C. 


Is. fid. per lb. 

4s. 4d. per lb. 100% basis d/d 
2s. 4d. per lb. 100% basis d/d 
5s. 8d. per lb, 100%, basis d/d. 

Is. 2d. — Is. 3d. per lb. Steady 
lOd. per lb. 100% basis d/d. 

Is. per lb. d/d. 

7|d. -8 id. per lb. naked at woik=. 
7$d.~- 9d. per lb. naked at work-, 
la. per lb. d/d. 

4s. Gd. per lb. 100% basis d/d. 

Is. 3d. per lb. 

4s. 3d. per lb. d/d. 

3s. per lb. 100% basis. 

4 j(d. — 5$<1. per lb. Demand 

moderate. 

2s. Id. — 2s. 3d. per lb. Demand 
moderate. 

2s. Id.- -2s. 3d. per lb. Demand 
moderate. 


Dichloraniline 
DichloraniliiK' S. Acid . 
p-Dielilorbenzol . . 

Dieth\ laniline 

Dimethylamlino . . 
Dinitrobenzene .. 
Dinitroehlorbcnzol 
Dinitrotoluene — 48/50" C 
GG/G8" C 

Diphenylamine . . 
Monochlorbenzol 

^#w >htho1 •• 

n -Naphthylamine 

/5-Naphthylainine 

m-Nltraniline 

p-Nitraniline 

Nitrobenzene 

o-Nitrochlorbenzol 


3s. per lb. 

, 2s. Gd. per lb. 100% £>asis. 

£75 per ton. 

5s. per lb. d/d., puckuges extra, 
ret unuiblc. 

2s. 4d. per lb. d/d. Drums extia 
9d. per lb. naked at works. 

£84 10s. per ton d/d. 

8d.- -9d. ]>er lb. naked at works 
Is. 2d. per lb. naked at work* 
3 h. per lb. d/d 
£63 per ton. 

Is. Id. per lb. d/d. 

Is. 4 id. per lb. d/d. 

4s. per lb. d/d. 

5s. 3d. per lb. d/d. 

2s. 4d. per lb. d/d. 

5^d. — 5Jd. per lb. naked at work-- 
2s. per lb. 100% basis d/d. 



. Hid. per lb. <J/d V. ; v 
Is, 9d, per lb. 100% basis d/d. 
4s. 6d. per lb. 100% basis. 

4s. 2d. per lb. d/d. 

108. 3d. per lb. 100% basis d/d. 
2s. Gd. per lb. 100% basis d/d. 
2s. 5d. per lb. 100 % basis d /d. 
8$d. per lb. 

38. 6d. per lb. naked at works. 
4s. 6d per lb. d/d. 


June 20, im 

Nitronaphthalene . . 

^-Nitro phenol . . 

Nitro -o - amido -phono 1 
?/i-Phenyleno Piamino . . 
p-Plienylene Diamine . . 

K. Salt .. 

Sodium Naplithionate . , 

./-Toluidine 
p-Toluidino 

/rt.Toluylene Diamine . . 

PHARMACEUTICAL AND PHOTOGRAPHIC 
CHEMICALS 

The demand is steady for the small quantities required 
-or home consumption, but export inquiry for larger bulk 
wanting. 

\cid, Acetic 80% B.P. .. £48 per ton. 

Uid, Acetyl Salieyelio . . 3s. 3d. — 3s. 5d. per lb. Market 
rather weak, but fair demand. 
\cid, Benzoic B.P. .. 3s. 9d. per lb. Larger supplies 
available. 

\< id. Boric B.P. . . Cryst. £51 per ton, Powder £55 

per ton. Carriage paid any 
station in Groat- Britain. Prices 
reduced by £3 per ton. 

Wid, Camphoric. . . . 19s.~-21s. per lb. 

A* id, Citric .. .. Is, G^d. per lb., less 5% for ton 

lots. Market extremely firm. 
Upward tendency. 

\< id, Gallic . . . . 3 h. per lb. for pure crystal. 

Market firmer . 

V id, Pyrogallic, Cryst. . . 7s. per lb. for 1 cwt. lots. Market 

firm ; increasing demand. 

\> id, Salicylic . . . . Prices quoted from 2s. per lb. 

down to Is. 8d. for ton lots. 
Market- weak. 

\ ( ai, Tannic B.P. .. 3s. per lb. Market quiet. 

A- id. Tartaric .. ..Is. l£d. - Is. 2d. peril), loss 5%. 

Better tone but- not yet very 
active. Cheap offers of second 
hand parcels of foreign acid. 
Higher prices expected in view 
of firmness of raw materials. 
\"j)dul . . . . . . 9s. per lb. d/d. 

Antnnilido .. ..2s. 3d. per lb. for quantity. 

Demand slow. Prices shaded to 
secure largo orders. 

Vnidopyrm .. .. 13s. fid. per lb. Neglected. Stocks 

low. 

\mmon. Benzoate . . 3s. 3d. — 3s. Gd. per lb. according 
to quantity. 

V muon. Carbonate B.P. £37 per ton. 

opine Sulphate . . 12s. Gd. per oz. for English make. 

B.irbitone. . . . . . 15s. Gd. per lb. Quiet market. 

uzmmphthol . . . . 5s. Gd. per lb. Small inquiry. 

Bwnuth Salts . . . . A steady market. Prices according 

to quantity : 

IVrnuth Carbonate .. 12s. 9d.— 14s. 9d. per lb. 

. Citrate.. . . 11s. 4d. — 13s. 4d. „ 

’> Salicylate .. 10s. 2d. — 12s. 2d. ., 

Su hnit rate • .. 10s. 9d. — 12s. 9d. 

hoi ax B.P. .. .. Crystal £29, Powder £30 per ton. 

Carriage paid any station in 
Great Britain. 

Bromides — . . .. Fluctuating market. Continental 

prices decidtxlly firmer. 

Botassium lid. per lb. 

s <>dmm,. .. ..Is. 

\inmonium .. .. Is. Id. per lb. 

•ilniun Lactate. . .. Demand active. Good English 

make can be luvd from la, 7d. 
to 2s. Gd. per lb. 

t Moral Hydrate . . . . 3s. lOd. per lb., duty paid. 

Advanced. Higher prices are 
quoted from the Continent. 
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Chloroform. , . ; . 2s. per lb. for cwt. Iota. Very steady. 

Creosote Carbonate . . 6s. 6d. per lb. Little demand. 

Formaldehyde . . . . £57 per ton, ex worlfc. English 

make. 

Glycerophosphates — - Fair business passing. 

Calcium, solublo and 

citrate free . . . . 7s. per lb. 

Iron . . . , . . 8s. 9d. per lb. 

Magnesium . . . . 9s. per lb. 

Potassium, 50% . . 3s. Gd. per lb. 

Sodium, 50% . . . . 2s. 6d. „ 

Guaiacol Carbonate .. 11s. 3d. per lb. for cwt. lofs. 

Export orders small. 

Hexamino . . . . 3s. Gd. per lb. for English make. 

Market dull. 

Homatropine Hydrobro- 
mide . . . . . . 30s. per oz. 

Hydrastine hydrochlor . . English make offered at 120s. per 
oz, 

Hydroquinone . . . . 4s. 3d. per lb. in cwt. lots. Foreign 

make. 

Hypo phosphites — 

Calcium . . . . 3s. Gd. per lb., for 28 lb. lota. 

Potassium . . . . 4s. Id. per lb. 

Sodium . . . . 4s. „ 

Iron. Ammon. Cif rate B.P. 2a. Id.- -2s. 5d. per lb., according 
to quantify. 

Magnesium Carbonate — 

Light Commercial . . £36 per ton net. 

Magnesium Oxide — 

Light Commercial . . £73 per ton, less 2J%. 

Heavy Commercial . . £20 per ton, less 2|%. 

Heavy Pure . . . . Is. Gd.- 2«. per lb., according to 

quantity. Steady market. 

Menthol — 

A.B.H. recryst. B.P. .. 55s. per lb. Weaker. 

Synthetic .. .. 20s.— 35s. per lb,, according to 

quantity. English make. Steady 
demand. 

Mercurials . . . . Market linn. 

Red oxide . . . . 5s. 3d.— 5s. 4d. per lb. 

Corrosive sublimate . . 3s. fid. - 3s. 7d. ,, 

White precip. . . . . 4s. 7d. — 4s. 8d. ,, 

Calomel .. ..3s. lid. — 4s. ,, 

Methyl Salicylate . . 2s. Id. -2s. Gd. per lb. for carboys. 

Not- much demand. 

Metol . . . . 11s. per lb. British make. 

Paraformaldehyde . . 3s. per lb. 

Paraldehyde .. ..Is. 4d.- Is. Gd. per lb. in free 

bottles and cases. Better 
demand. 

Phenacetin .. .. Gs. per lb. Very slow. 

Pbenazone . . . . 7s. 3d. per lb. for cwt. lots. Quiet. 

Phenolphthalein . . . . Gs. Gd. per lb. Weaker. 

Potass. Bitartrato- - 
99/100% (Cream of 

Tartar) .. .. SSs. per cwt., less 2^% for ton 

lots. Firm market. Prices have 
upward tendency. 

Potass. Citrate .. .. Is. lOd. — 2s. 2d. per lb. Dearer. 

Potass. Iodide .. .. 16s. 8d. — 17s. 5d. per lb., accord- 

ing to quantity. Demand con- 
tinues. 

Potass. Motabisulpliite .. 7|d. per lb., 1-cwT. kega included. 

Quinino Sulphate . . 2s. 3d. — 2s. 4d. per oz., in 100 oz. 

tins. Steady market. 

Resorcin . . . . . . 5s. Gd. per lb. 

Saccharin. . . , . . 63s. per lb., in 50-lb. lots. 

Salol .. .. .. 3s. Gd. per lb. Very quiet. 

Silver proteinate. . .. 9s. fid. per lb. 

Sod. Benzoate, B.P. . . 2s. 9d. per lb. In steady demand 
for good qualities. 

Sod. Citrate, B.P.C., 1923 Is. lid.— 2s. 2d. per lb., according 
to quantity. Firm in common 
with other citrates. 
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Sod. Hyposulphite — 

Photographic .. .. £13 — £15 per ton, according to 

quantity, d/d. consignee’s sta- 
tion in I-cwt. kegs. 

Sod. Metabisulphite cryst. 37s fid. — 60 s. per owt. nett cash, 
according to quantity. 

Sod. Nitroprussido . . lfis. per lb. Lt^ss for quantity. 

Sod. Potass. Tartrate 

(Rochelle Salt) . . 77s. fid. — -81s. fid. {>er cwt., accord- 

ing to quantity. Market quiet. 

Sod. Salicylate . . . . Market easier. Powder 2s. 3d.- - 

2y. fid. per lb. Crystal at 

2s. 5d.— 2s. 8d. per lb. Fluke 
2s. 9d.- 2s. lOd. per lb. 

Sod. Sulphide 

Pure recrv st . . l()d.---ls. 2d. pc*r lb., according 

to quantity. 

Sod K..»ph;,>. nidiN drous £27 10s. — £28 l()s. per ton, accord- 
ing to quantity, 1-cwt. kegs 
included. In large casks £1 per 
ton less. 

Thymol . . . . . . I 5-. 15s. ♦ id. per lb. for good 

w lute ei\ stul from n|o\ian seed. 
Very firm and scarce. 


PERFUMERY CHEMICALS 


Acetophenone 

12-. 6d. per lb. 

Auhepine . 

1 Is. fid 

Amyl Acetate 

2s 9d. 

Amyl Butyrate . 

fis. 9d. ,, 

Amyl Salicylato . 

3s 3d 

Anethol (M.P. 21 22 C.) 
Benzyl Acetate from ( 'I do 

4s. 6d ,, 

line-free Benz\ 1 \ holed 
Benz\ 1 Alcohol tree from 

3s. ,, Clieapei 

Chlorine 

Benzuldehydo fr eo from 

3s ,, Chen pel. 

Chlorine 

3s. fid. 

Benzyl Benzoate 

Cinnamic Aldehyde 

3s fid. 

Natural 

15s fid. 

Counmrm 

20s. 

Citronellol 

16s. 

Citral 

10s 

Ethv 1 Cmnamati* 

15s 

Ethyl Pht ha late . . 

3s. 3d. 

Eugenol 

lOs Cd. ,, Cheapei. 

Geraniol ( Palma rusa) 

3os. ,, 

Gcramol 

1 U. 1 8s. fid per U>. 

llcliotropine 

fis fid. per U». 

Iho Eugenol 

15s. 9d. 

Linalol ex Bois de Rose 

28s. fill. 

Linal>l Acetate . 

28s. fid. 

Methyl Anthramlate 

9s. fid. 

Methyl Benzoate 

fis. ,, 

Musk Ambrette . . 

48s. fid. 

MuskXvlol 

1 fis. fid. ,, 

Nerolm 

4s. 

Phenyl Eth\ 1 Acetate 

1 2s. fid. ,, 

Phenyl Ktln 1 Alcohol . . 

lfis. ,, 

Rhodinol . 

57s. fid. ,, 

Safrol 

Is. lod. 

Torpmeol . 

2s. 9d. 

Vanillin 

25s. 3d. -2fis. fid. per lb. 

ESSENTIAL OILS 

Almond Oil, Foreign 

S.P.A 

KV. fid. p«*r lb. 

Anise Oil 

2> lOd. per lb. Cheape 

Bergamot Oil 

I9.s fid. per lb Deaiet. 

Bourbon Germuum Oil . . 

3 fis. fid. „ 

Camphor Oil 

75s. per cwt. 

Cananga Oil Java 

1U*. fill, per lb. 

Cinnamon Oil, Leaf 

6£d. per oz. 


Cassia Oil, 80/85% . . 9s. 3d. per lb. 

Citronella Oil — • 

Java 85/90% . . . . 6s. per lb. 

Ceylon . . . . . . 3s. 9d. per lb. 

Clovo Oil . . . . . . 7s. 6d. per lb. 

Eucalyptus Oil 70/75%. . 2s. 2d. per lb. 

Lavender Oil — - 

French 38/40% Esters 27s. 6d. per lb. 

Lemon Oil . . . . 3s. 2d. per lb. 

Lernongrass Oil . . 3d. per oz. 

Orange Oil, Sweet . . 13s. 9d. per lb. 

Otto of Rose Oil — 

Bulgarian . . . . 27s. 6d. per oz. 

Anatolian . . . . 23s. 6d. per oz. 

Palnm Rosa Oil . . 19s. per lb. 

Peppermint Oil— 

Wayne County . . 20s. 9d. per lb. Weaker. 

Japanese . . . . 15s. fid. per lb. Weaker. 

Petigrain Oil . . 10s. per lb. 

Sandal Wood Od - 

Mysore . . . . . . 2fis. fid. per lb. 

Australian . . . . 21s. per lb. 


PATENT LIST 

The datea given in Mils list are, in the ease of Application* for Pa ten u 
those of applications, and in the ease of Complete Specifications accepted 
those of the Official Journals in which the acceptance is announced. Com- 
plete SjH'Citications thus advertised ns accepted are open to inspection at 
the Patent Oiflce immediately, and to opposition heforo Aunu-it 11 , they 
are on sale at la. each at the Patent Oilice, Sale Branch, Quality Court 
Chancery Lane, Loudon, W.C. 2, on June 20th. 

I. — Application 

(odder. Grinding and pulverising machines. 13, 593 
June 4. 

I. — Complete Specifications Accepted 

73 (1923). Mowes. Separating mid utilising the con- 
stituents of gases. (216,545.) 

5838 (1923). Reuvell, and Rest tier Evaporator and Km 
ginooring Co. Rotary drying-machines. (216,577.) 

5976 (1923). Kucher. Refrigeration. (195,943.) 

6293 (1923). Thompson and Henslnlwood. See VI. 

12,122 (1923). Bcnnis. Furnaees. (216,666.) 

12,394 (1923). Thomson and Nisbct. Apparatus foi 
filtering dust-laden gases. (216,675.) 

16.565 (1923). Sehmies, and Deutsche Luftfiltor-Baugcs 
Removal ot constituents from gases. (210,708.) 

24,037 (1923). Fasting. Rotary kilns. (205,796.) 
27,870 (1923). Lodge-Cot trell, Ltd. (Metallhank uud 

Metallurgisehe Ges. Akt.-Gcs.). Apparatus for the electrical 
precipitation of suspended particles from gaseous tin id- 
(216,789.) 

31,348 (1923). Kucher. Refrigeration. (208,547.) 

II. — Applications 

Banner. Preparation of emulsions of oil and watei. 

13.546. June 4. 

Frey. Fuel compact, and manufacture of same. 13,79'* 
June 5. ( C S., 5,0.23 ) 

fleyl. Distillation of oil shale etc. 13,891. June 6 
Humphreys and Glasgow, Ltd , and Stelfox. Manufacture 
of gas. 13,616. June 4. 

Jackson (Hoppers Co.). Eliminating hydrogen sulphide 
etc. from fuel gases and air. 13,781. June 5. 

Kickltn. 13,694. AW til. 

Sue. Anon, des PctroleH Jlouillcs ot Derives. Treat nu i t 
ot hydrocarbons. 13,626. June 4. (Fr , 11.11.23.) 

Soe. Anon, dos Potroles Houilles ot Derives. Vroduitmn 
of eolce etc. 13,731. June 5. (Fr., 28.11.23.) 

II. — Complete Specifications Accepted 

5808 (1923). Jackson (Hoppers Co.). Coking rcRat 

oven batteries. (216,579.) 
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9505 (1923). Soc. Anon, do Construction do Fours A 
Coke Simplex^ Gasifying coal, lignite, and bituminous 
mel. (196,599.) 

13,966 (1923). Beaudequin. Manufacture of artificial 
onl or coal-like substances. (216,691 .) 

16,565 (1923). Sohmios, and Deutsche Luft filter- Bauges. 
sVi I. 

23,231 (1923). Johnson (Badische Anilin und Soda 

i nhrik). Manufacture of active carbon. (216,761.) 

ill. — Applications 

Nieklin. Recovery of creosote oil from crude coal gas. 
13,694. Juno 4. 

Soc. Anon, des PcU roles Houilles et Derives. 13,626. 

-if 11. 

f V.— Application 

Eberlem. 13,907. See XITL. 

IV. —Complete Specifications Accepted 

8837 (1923). Hansford (Cassella und Co.). Manufacture 
<>t alkylated and araikvlated derivatives of vat-dvestuffe. 
i J 16,622.) 

13,120 (1923). Durand und Huguenin Akt.-Ges. Manu- 
f,i. turo cf mordant dyestuffs. (197,940.) 

V. -Applications 

Calico Printers’ Association, Ltd., and Dawson. 13,788. 

Vr \ L. 

Ilortogs. Spinning viscose. 13,898. June 6 (Holland, 
- ‘ 7 23). 

Hurtogs. Spinning viscose. 13,899. June 6. 

Hnrlogs. Manufacture of viscose solutions. 13,900. 
time 6. 

hirsehbrann. Paper manufacture. 13,886. June 6. 

1 human. Dry distillation of alkalized waste liquor 
hum sodu-celluloso manufacture. 13,798. June 5. 

V. -Complete Specifications Accepted 
20,167 (1923). Boeken. Obtaining fibres from the leaves 
et agaves etc. (216,777.) 

31,362 (1923). Yanis. (Ymtinuous chlorination of raw 
(elhilnse. (208,551) 

M. Applications 

C.idi»cn«*. Printing of textile fabrics. 13,553. June 4 
(U.S, 15.2.24). 

■‘alien Printers’ Association, Ltd., and Dawson. Scouring 
and bleaching textile fibres etc. 13,788. June 5. 

•h ihuson (Badisehe Amlin- und Soda-Fabrik). Treatment 
oi ■-< llulo-'C esters for dyeing. 13,503. June 2. 

Lepnie. J)esulplmri dug, bleaching, etc. fibres etc. 13,820. 
Jum- 6. 

Livscy, urul Worrull, Ltd. Method of obtaining effects 
on toxtilr fabrics. 13,721). June 5. 

VI. — Complete Specifications Accepted 

2833 (1923). Mitchell and Wordsworth. Dyeing and 
L L* machines. (216,556.) 

>•-93 (1923). Thompson and Henslnlwood. Dye vats, 
tan and like receptacles. (216,595.) 

>'>»83 (1923). Lord. Apparatus for treating hanks of 
\CMi with liquids. (216,598.) 

VII. —Applications 

Bluuicufcld and ' Weizmaim. Titanium compounds. 
1 3, 1 Hi. ,J uiie 2. 

•bnkson (Koppers Co.). 13.781. »SVe 11. 

S,K ’- Anon. d’Eclairage et d’ Applications Elect riques. 
b vi ructing krypton and xenon from the atmosphere. 
1 ' Juno 6. (Fr., 29.6.23.) 

\ M.— Complete Specifications Accepted 
I -,600 (1923). Akt. Dansk Svovlayro- & Superphosphut 
* -'’’nk, and Danslc Akt. Sioiqens-Sehuokort. Automatic 
’ • - il ifion of the supply of oxidising agents, nitric acid, 
1 ‘‘'-'b 1 solution, or others in the manufacture of sulphuric 
(199,004.) 

i 3,239 (1923). Michael. Processes for making potassium 
1 '-.I,-. (208,114.) 


VIII. — Applications 

Eggimann and Perea. Translucent materials. 13,674. 
Juno 4. (Fr., 12.6.23.) 

Tams. Semi-porcelain body for pottery. 13,711. June 5. 

VI II. — Complete Specification Accepted 

4897 (1924). Michuelis. Manufacture of high-grade plate 
glass. (212,250.) 

IX. — Applications 

Keay. Cementing pulp stones. 13,478. June 2. 

Keay. Abrasive cement. 13,479. June 2. 

Pence. Manufacture and hardening of conerete products. 
13,534. June 4. 

IX. — Complete Specification Accepted 

6907 (1923). Meadows, Compositions for making oi 
waterproofing roads. (216,002.) 

X. — Applications 

AeiOries Reunion de Burbarh-Eich-Dudclangr Soc. Anon. 
Treatment of molten slug, metals, etc. 13.697. June 4. 
(Luxembourg, 10.10.23.) 

Ashanti Goldfields Corporation, Ltd., and Rhode.-*. Ore- 
roasting furnaces. 13,686. June 4. 

Chemisehe Fabrik Griesheini-EIeklron, and Beiehtcm. 
Recovery of light metals from scrap. 13,939. June 6. 
(Ger., 20.7.23.) 

I lei fen stein. Metallurgical etc. hearth furnace. 13,518. 
June 2. 

Vincent. Soldering process and composition therefor. 
13,599. June 4. 

X. — Complete Specifications Accepted 

5886 (1923). Marks (American Smelting and Kefimm: (’<» ). 
Extracting tin from its ores. (216,580 ) 

14,577 (1923). Ashcroft. Treatment of zinc -lead sul- 
phide ores, mattes, and the like. (216.695.) 

24.313 (1923). Billingl on. Ferrous alloys. (216,766.) 

XI. — Application 

Poliihon and Pivntiee. Ehxdrie furnaces. 13,508. 
June 2. 

XI. — Complete Specifications Accepted 

8334 (1923). Kidoni, and Soc. Taleo e Grafiti vnK’hwme. 
Manufa<»tiu’e of electrodes from natural graphites. (216,6 1 7. ) 
11,442 (1923). Ziegenberg. Galvanic, coils. (2 HI, 659.) 
22,007 (1923). Metro polit an -Vickers Electrical Co. (We-»l 
inghouac Electric and Manufacturing Co.). Electric furnace? 
(216.756.) 

27,876 (1923). Lodge -Cottrell, Ltd. (Metallbank und 

Metallurgiselic Ges. Akt.-Ges.). ►Set’ J. 

XII. — Application 

Banner. 13,546. >SVr 11. 

XIII. — Applications 

Bamhor. Maim fact uro of p.unts, \arnishes, etc. 13,790. 
June 5. 

Kberlein. Production of colour hikes. 13,907. June 0 

XIV. — Application 

Bamhor. 13.789. .See XX. 

XV. — Application 

Bray. Treatment of hides, skins, etc. 13,796. June 5. 

XV. -~Complete Specification Accepted 

91 (1923). Le Petit, Bums, and Blanke. Treatment 
of hides, skins, etc. (216,546.) 

XVI. — Complete Specification Accepted 

5746 (1923). Hurnist. Manufacture of disinfect ing-ferti- 
lisers from sulphur or metallic sulphides. (194.289.) 

XIX. — Application 

Bergeret and Dorignac. Preservation of organa or 
vegetable substances. 13,868. Juno 6. 
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XX.— 'Applications 

Bamber. Manufacture of crude dipcntene from crude 
rubber etc. 13,780. June 3. 

Coko and Maxted. Oxidation of derivatives of aromatic 
hydrocarbons. 13,607. June 2. 

Coko and Maxted. Oxidation of alcohols and aldehydes. 
13,555. June 4. 

Coke and Maxted. Oxidation of toluene. 13,634. June 4. 

XX. — Complete Specification Accepted 

5958 (1923). Holzvcrkohlunga-industrir Akt.-Ges. Manu- 
facture of hexamethylenetetramine. (195,602.) 

XXI. — Application 

Kodak, Ltd. Photographic reversal processes. 13,595. 
June 4. (U.S., 5.7.23.) 

XX III.— Application 

Roberts. Viscosimeters. 13,734. June 5. 


GENERAL NOTES 

Official Trade Intelligence 

The Department of Overseas Trade (Development 
and Intelligence, 35, Old Queen Street, London, 
S.W. 1) lias received the following enquiries for 
British goods. British firms may obtain further 
information by applying, to the Department and 
quoting the specific number : Australia : Silk, 
(075); Tottery, glassware, (070); hardware, alumi- 
nium and enamelled ware, (079) ; British India : 
Metals, hardware, paint, (080) ; cable varnish, white 
enamel, (Director Oeneral, India Store Department, 
Branch No. 10, Belvedere Toad, S.E. 1); Italy: 
Silk, (087) ; Netherlands : Leather, (088) ; sta- 
tionery, (089); silk, (091); New Zealand: Iron, 
(A.X./1038); hardware, (A.X./1039) ; Pern: Table- 
ware, earthenware, (701); South Africa: Steel, 
(A.X./1047); copper, (A.X./1048) & steel roofing, 
(A.X./1042) ; South Latin America: Earthenware, 
(099) ; Spain : Tinplate, (095) ; silk, (090). 

Trade Information 

Brii/ncfting is of groat importance in that it enables 
the “ smalls ” produced in the mining of coal and 
ore, and the manufacture of coke to be utilised, 
thereby eliminating loss and the cost of storage or 
removal. A firm that has specialised in briquetting 
coal, coke, ore, or cement , potassium cyanide, calcium 
carbide and many other materials is that of \Y r m. 
Johnson and Sons (Leeds), Ltd., Castlcton Foundry, 
Armley, Leeds. The brochure “ BM2 ” devoted to 
briquetting machinery manufactured by this firm 
illustrates an interesting variety of standard briquet- 
ting plant, such as the ” Eggette,” or “ Ovoid ” 
plant for fuel, and plants for peat, lignite, and ore. 
Tn addition, recognising the important part played 
by moisture in briquetting, Messrs. Johnson have 
evolved, as the result of forty years’ experience, a 
series of horizontal rotary, iniiltitubular, cascade, 
spiral, and vertical table dryers, as well as ealciners, 
for drying the materials before briquetting. Eor 
each class of material, a special dryer is provided, 
and every attention is paid to suitability and economy 
of use. Other plant made at the Castleton Foundry 
includes pitch crackers, mixers a<pd measurers, dis- 
integrators, vertical heaters or Chokers and various 
types of briquetting plant to suit every need. As an 


illustration of Messrs. Johnson's . experience, it % 
interesting to note that they have supplied briquet- 
ting plant to a number of foreign governments. 
Amongst other specialities of this firm are mining, 
cement-making, elevating, conveying, drying and 
washing plant, crushing and grinding machinery, 
clay-working and concrete-mixing machinery and 
many other types of plant. Catalogues illustrating 
these products can be obtained from Messrs. John- 
son and Sons on application, and the firm is glad to 
submit plans and estimates to deal with any propo- 
sition. 

The Reproduction of Colour in monochrome by 
means of photography presents hosts of fascinating 
problems. Despite the voluminous literature, how- 
ever, evidence is not wanting that the virtues and 
limitations of photographic reproductions are imper- 
fectly appreciated. For this reason, a welcome 
must be given to a booklet on the “ Wellington 
•Spectrum Plato,” issued by Messrs. Wellington and 
Ward, Ltd., of Elstree. In plain, clear language, 
the booklet sets out to show what can and what 
cannot be expected of a panchromatic plate, and 
gives notes on development, the use of light and 
contrast filters, desonsitisors and desensitising that 
are both sound and very much to the point. The 
Spectrum panchromatic plate, the subject of the 
booklet, is used for the reproduction of landscapes, 
coloured objects, pictures and portraiture, and 
recognition is given to the aid which such a plate can 
render to the microphotographer in the rendering of 
minute structures by the inclusion of a list of micio 
and contrast filters with their respective sped ml 
transmission. A useful booklet that combines in- 
terest and instruction. 


PUBLICATIONS RECEIVED 

Tub Struct cue of Matter. By J. A. CramMon, D Sc , 
A.T.C, Pp. xv+196. London: Blackie ami Son, 
Ltd., 1924. Price 12s. Gd. 

Chemical Synthesis .* Studies in the Investigation ov 
Natural Organic Products. By H. Hepworth, 
D.Sc. Pp. xx f 243. London: Blackie and »Son, 
Ltd., 1924. Prico 20s. net. 

Complex Salts. By W. Thomas, B.A., M.Sc., Ph.J). 
Manuals of Pure and Applied Chemistry. Edited Ly 
R. M. Caven, D.Se. Pp. xi + 122. London: Blaekio 
and Son, Ltd., 1924. Price 10s. 

Elements of Water Bacteriology, with special rf,m;k- 
ence to Sanitary Water Analysis. By S. Cate Pres- 
cott and C. E. A. Winslow. Fourth edition, re- 
written. Pp. ix+2]l. London: Chapman and Hall, 
Ltd., 1924. Price 11s. Gd. 

The Action of .Metals on Nitric Acid. By W. D. Ban- 
croft. Reprinted from the Journal of Physiol 
Chemistry. Vol. XXVIII. Pp. 475—493, May, 1921. 

A Text-rook of Inorganic Chemistry. Edited hv ,L 
Newton Friend, P.Se., Ph.D. Vol. II. The Alkali- 
Mclals and their Congeners. By A. J. Wallet, 
Pli.D., II. A. Pp. xxvi-f379. London: Chai ,(S 

(Jriffin and Co., Ltd., 1924. Price 20s. 

Theoretical Metallurgy. By R. Scott Dean. JV 
vii-i-246. London: Chapman and Hall, Ltd., 192L 
Price 15s. 
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EDITORIAL 


O CR readers continue to devote their attention 
to the problem of an accurate designation 
for the chemist and for his work. We hope 
that they will succeed to the satisfaction of everyone, 
hut our hopes are not very sanguine. The subject 
1- mi vast, the interests so many and varied, and the 
1 1 yehologieal reactions so deeply seated, that even 
<m approach to unanimity seems remote. It- is no 
t ause for regret that opinions on chemical topics 
an* so varied ; it is rather a reason for congratulation, 
lor it shows how vital the science, how keen its 
\otaries, how much work still remains to bo done. 
Indeed, it is not an unfair question to ask : What 
C a (hemist ? We all know chemists whose work 
hes, .so to speak, within the covers of Roscoe and 
S< horlemmcr or Cohen, but we know of many otheis 
who rejoice m the title, but yet never approach 
'•hemistry much nearer than physics and mathe- 
matics, though by intransigents these may be con- 
I'lrred as branches, humble, but necessary, of our 
< u iiee. On more than one occasion chemists have 
* n trounced because they have become, or so style 
ihemselves, gas chemists, brewery, metallurgical, 
"•‘ter, industrial or pure chemists. Wliat is a 
‘ I'eniist, and what, indeed, is chemistry ? These 
>ie questions that we shall not attempt to answer : 
Mates and Sciences alike have their “ terre irredente,” 
their unredeemed territories, containing subjects 
l* f ‘longing to other Stages and Sciences, ^and it passeth 


the wit of man to find a solution that shall be univer- 
sally acceptable. The human instinct for classifica- 
tion is irrepressible, so we suppose — indeed, hope — - 
that more of our readers will give their opinions w hen 
they feel so disposed. 

* * * 

We have been wondering, despite the heat- and the 
tempting cool of greenery, how a definition of a 
“ chemist ” could he worded. But Prof. Drum- 
mond, in the letter which we print in our correspon- 
dence columns, raises a far more fundamental ques- 
tion ; that of the training of the chemist. It was 
recently reported that Sir Edward Elgar has been 
studying chemistry. No doubt he has made great 
progress, but one may doubt whether he would be 
asked to referee a paper on stereo-isomerism for the 
Transactions. Yet the chemist is constantly asked 
to become expert in harmonies other than his ow n ; 
and last, week Prof. Ellis showed the difficulties that 
arise when he is expected to become a bacteriologist. 
It all seems to lead hack to the question : What is a 
chemist, for, obviously, his training would not be a 
matter of controversy were a stricter definition pos- 
sible. Knowledge is increasing so rapidly, “ labels *’ 
are coming into use so profusely, that it is well for 
Prof. Drummond to remind us that the real function 
of the university is to educate the student, and to 
giye^hinr a knpwledge.of the fundamental principles 
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of science. Special Nation is now a common place, 
but it will be readily admitted that a student who 
has begun to study the carbohydrates in detail 
before he lias mastered his general organic chemistry 
would make a very strange chemist. Yet, in effect, 
the student who graduates in chemistry without 
having some knowledge of general scientific principles 
is in a very similar position. r t lie problems of the 
living cell and its activities { ervade the whole of 
chemistry and hut few' chemists can avoid some con- 
tact with them. To look at the question from a 
standpoint still more utilitai ian, might not bio- 
chemical knowledge have been in a very different 
position to-day had the early workers possessed a 
sound acquaintance with the technique of the 
microscope i And e\en to-day. how many chemists 
are really familiar with the beauty of microehemieal 
methods ( Specialisation is inevitable in a vast- 
domain such as that of chemistry, but at least let us 
have specialists who will erect their own soaring 
dream pinnacles from foundations set in that fair 
champaign w hich is common to all science 


ATOMS AND ETHEREAL RADIATIONS 

A series of three lectures on “ Atoms and Ethereal 
Radiations ” was delivered at University College, 
London, by Prof. R. A. Millikan on .tune lfi, 
17 and IP. The chair was taken by Prof. A. 
\V. Porter. 

r l he first lecture, ‘'Bridging the Gap between 
X Rays and Light,'' was largely a description of 
work done in Millikan’s laboratory to get beyond 
the Sehuman region. The method consists of 
obtaining spark spectra in high vacua. The vacuum 
is maintained with a battery of mercury diffusion 
pumps. The spark is obtained from a number of 
Leyden jars charged from a small transformer. The 
spectra are analysed with metal gratings. The first 
gratings were ruled to throw' as much energy as 
possible into the first order ; but later some were 
ruled with special sets of spaeings so that the high 
orders, even up to the tenth, were strong. In IP Iff 
Millikan and Sawyer reached (>00A, and their latest 
limit is 136A. Millikan showed a historic slide made 


* * * 

Home of the common misconceptions about chem- 
ists and their work arc* due, without a doubt, to neg- 
lect of the philosophic aspects of chemistry, especially 
its history. And how fascinating docs the science 
become when it is expounded by means of tin* his- 
torical method. It is surprising that one of the 
modern psychoanalysts has not yet made a study of 
the reasoning that led Prout to believe that all 
heavier atoms are simply aggregations of atoms of 
hydrogen. How one would like to know how Newton 
became a “ firmly convinced atoniist,” as Prof. 
Richards calls him. But how r much delving remains 
to be done before we have accurate records on which 
to huikl our histories of chemistry. Mr. Holrnyard. 
whose interesting article on Beguin will he found on 
another page, has laboured greatly to establish some 
of the data of chemical history, and future historians 
will be very grateful to him. If the proposal now 
before the Senate of the University of London is 
accepted, we shall enter on a new stage in scientific 
teaching, in brief, the proposal is to establish 
post graduate course of study in the history, princi- 
ples and methods of science, and an important feature 
is that all students, whether in chemistry, physics or 
biology, will be required to study the early history of 
all science, and only later the history of their special 
branch. Kurt her information w ill he awaited w it L much 
interest. This willhardlvsatlsfv Prof. Drummond, how - 


by Sehuman reaching 1220 A. Lyman’s limit is 
blOA. Prom the other end of the gap Scigbahn 
has now r reached ISA. The gap is thus about 
7 octaves. 

r J he gap no longer exists theoretically, as was show n 
by Millikan in part of the first and the whole of the 
second lecture. Because of the simplicity of X-ray 
spectra, it was natural to try, first of all, to apply 
the methods by which the K. L and M series are 
arranged to the new region. The effort was entirely 
successful. Millikan showed line Moseley diagram** 
connecting his strong lines, and some excellent 
slides indicating the progression of these lines with 
atomic number, like de Broglie’s slides for the X-ra\s. 
The high resolution was necessary to pick out tlx* 
doublets and triplets, and track down the lines corre- 
sponding to different stages of ionisation of the atom 
involved: this was similar to the work done in the 
visible region by Fowler and Paschen. The regular 
doublet separation can. in all eases, be accounted foi 
by Noinmerfeld s fourth power law . Eor the irregular 
doublets the linear progression of wave number 
difference with atomic number was found. The 
screening constant of the Moseley equation wa** 
calculated, and (he progression of this factor and it** 
approach to assigned limits were verified. A definite 
conclusion is reached that the electrons posses 1 - 
coulomb fields, the electrons in the K shell acting, as 
a limit, as if situated at tin* nucleus, the screen ins.* 


ever, as reform seems to he most needed in the early effect for an\ set decreasing with increase of atomic 

undergraduate stages General scientific principles, number. The laws of X-ray spectra can thus 1>< 

and of course their history, should he taught, and applied right into the visible spectrum. There is im 

when they are taught chemistry will benefit greatly, gap. But Millikan points out a tremendous dilh- 

Misconceptions will have to he cleared away: use eulty. In X-ray spectral laws the doublet separation 

of Bentham and Hooker does not ro &fafc hot anist is c alculated from the change of mass with speed <»t 

anv pi ore than Mellors treatise w r il ^p r^|^‘a eliemist.* < ^Wf^6^ctron in an elliptic orbit of equal energy to an 
And it is appropriate, when w &3Bpj^hming to alttiramve circular orbit. In the visible region the 

celebrate the centenary of Lord ;: .?fie|Pra/ to quote sejiaraH^t has been accounted for by assuming suin' 

his declaration that ail sciencQ.:,}^ one- science and undefihwassymmetn . which necessitates an enei'ty 

any branefr^f science that plail^it&elf outside the difference hf the circular orbit with the inclination 

pale of the oilier branches cea^ .|ar the time being of its normal to unspecified structured axes, resultin'-' 

to be a science. ^ the introduction of the azimuthal quantum 
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number. Both assumptions have served us well in 
obtaining large numbers of numerical agreements. 
Millikan has proved beyond doubt that they are 
mutually exclusive. Which we must choose, Millikan 
leaves open. Our consolation, as he points out, is 
that we have a cheek on our postulates. 

The last lecture was on the penetrating radiations 
of the upper atmosphere Kohlhbrster has con- 
cluded that there is a radiation in the atmosphere 
for which the absorption coefficient of water is 
0 0025, whilst the hardest rays from Th. 1). have a 
coefficient 0*033. Millikan finds a radiation which is 
very probably that observed hv Kohlhorster. How - 
ever, he finds that the rays are only slightly harder 
than the most penetrating y-rays. Millikan also 
Hi ids that the rays are of local origin. A heavy 
snowstorm causes their disappearance, and they are 
cut down to nearly half by 0*3 inches of lead . Millika n 
puts forward an explanation that the rays are due to 
radioactive dust of cosmic origin settling slowly 
through the atmosphere, the decay being rapid 
enough to account for the diminishing intensity of 
the rays approaching the earth's surface. 


JEAN B&GUIN 

By E. J. HOLMYARD, M.A., F.I.C. 

The Science Library at Clifton College recently 
acquired a copy of “ Les Siemens de Chimie,” by 
dean Beguin, “ reveus, expliquez, et augmented 
par dean Lucas dc Roy, Medecin Boleducois,” Rouen, 
MIX 'XXXXVll. Little seems to be known of 
Beguin. Kopp and Meyer barely mention him, but 
a few details are given by the omniscient Ferguson 
m his wonderful “ Bibliotheca Chemiea,” vol. 1, 
f)p 93-94. “ Beguinus," lie says, “was a native 

of Lorraine, and flourished at the beginning of the 
se\ cnteentli century. After studying chemistry and 
pharmacy at Sedan (?) he came to Baris, where he 
made chemical preparations, and opened a school 
for instruction in chemistry, pharmacy and metal- 
lurgy. He also visited foreign countries to see the 
mines and study mineralogy. His first publication 
was an edition of the * Novcm Lumen Chymieum ' 
of Sendivogius with a preface, 1008. He ‘had great 
reputation as a teacher, and was among the first to 
give practical instruction. 

At the instigation of a pupil, Jeremias Barth, 
he drew* up a small manual entitled 1 Tvroeinium 
Chymieum,* printed in 1010. It was meant for his 
<>wn students * to save him the trouble of dictating 
and them of writing ' the methods he demonstrated, 
;md it, was not regularly published. A copy having 
got to Cologne, the tract was at once reprinted in 
•hi l, in a tiny lGmo, much to his disgust, and he 
u as thereby compelled to bring out a revised edition, 
"hieh was published in 1612. A French translation 
h\ the author appeared in the same year. The 
l yrocinium ’ afterw ards became the most popular 
text, book of its time, for between 1611 and 1669 
d passed through some fifty editions. There is a 
list of these (says Ferguson) in my memoir of 


Beguinus, read to the Philosophical Society of 
Glasgow but not yet published. There are two 
translations into German. The English translation 
I*’ Tyrocinium Chymieum': or, (Jhymicai Essays, 
acquired from the Fountain of Nature and Manual 
Experience. By John Beguinus, Almoner to the 
most Christian King of France. London : Printed 
for Thomas Passenger, at the three Bibles upon 
London-bridge, 1669] was made by Richard Russell 
| who is famous for his translation of Ocher].” 

“ The book is merely an outline of certain pharma- 
ceutical preparations, but incidentally there is some 
general chemistry, and it contains the description 
for the first time of certain substances, with the 
discovery of which the author is credited.” 

A careful study of the “ Elemens dc Chimie ” 
has led me to place a considerably higher value on 
the book than that assigned to it by Ferguson, and 
it is scarcely doubtful that the great Lemery (1645 — 
1715) must have been very much indebted to it. 
It has therefore seemed desirable to place on 
record some of its main characteristics, especially 
in view of the facts that copies are rare and 
that Beguin has never received his due share of 
attention. 

The present copy is described as the fourth edition 
— which probably implies the fourth edition of the 
French translation with Lucas de Roy's com- 
mentary. The notes and additions made by the 
commentator are easily distinguishable from the 
text as they are printed in italic type. Begum's 
object in w rit ing the hook was, he tells us, to maintain 
that the new “chemical” remedies, that is. metallic 
derivatives and the like, were more agreeable, 
more efficacious and less dangerous than the old 
vegetable potions. “ Chemistry is an art which 
teaches how to dissolve the natural mixed bodies, 
and to coagulate [crystallise or precipitate] them 
when dissolved, in order to make more agreeable, 
salubrious and reliable medicaments. The word 
Chymie is Greek, signifying in French the art of 
making liquids, or to reduce solid bodies to a liquid. 
Tt is thus called, par ejccelkncc, inasmuch as it shows 
how to dissolve (which is more difficult) and also 
to coagulate. ... If it is called the Distillatory 
Art, this is because distillation is its most beautiful 
and principal operation " 

Chemistry is essentially a practical art, although 
there are people who are content with theory 
only, and never give themselves to the elegant 
operations of this art. The subject-matter of 
chemistry is the compound body, not as susceptible 
of motion, which is the province of physics, but 
in virtue of the fact that it may be dissolved and 
coagulated Hence men who hear the name “ Al- 
chemist ” should not immediately think of one 
who spends all his time in the transmutation of the 
metals, and dreams of nothing hut the admirable 
mystery of the Philosophers' Stone. 

The vulgar drugs and remedies are often useless 
and obnoxious, as well as difficult to make and 
not seldom dangerous in use. The patient, at the 
smell of some synrp magistral, " made by great 
labour according to some recipe I don’t know how- 
many feet long, ” is often “constraint de so vuider 
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haut et bas Bans autre ceremonie.’’ Chemical rem- 
edies have never been known to give rise to these 
unpleasant symptoms. Having elaborated this point 
in some 2d pages, Beguin winds up his introductory 
chapter by asserting that chemical medicines, prin- 
cipally those extracted from metals and minerals, 
"ill cure epilepsy, leprosy, gout, quartan fever, 
dropsy, and several other maladies regarded as in- 
curable, and that with “ toute douceur, vitesse et 
suretd.” 

The three chemical principles are mercury, sulphur 
and salt, but it must not be imagined that by a chemical 
resolution one can extract from all bodies the mercury, 
salt and sulphur sold in apothecaries’ shops. The 
substances into which animal and vegetable bodies 
may be split up merely have such a resemblance to 
mineral mercury, salt and sulphur, having relatively 
the same differences in their essences, actions and 
properties, that one is justified in calling them by 


if it is collected. . . . This water id called mercury. 
Afterwards comes an oleaginous and easily inflam- 
mable vapour, which if collected becomes trans- 
formed into an oil, and is called sulphur. Finally, 
there is left in the cinders a dry earthy body, which 
can be extracted with water, and deliquesces in a 
cold and moist place. It can be converted into a 
solid by heat, and is called salt.” 

It should bo noted that none of the three principles 
is free from more or less admixture with the other 
two. In addition, during chemical resolution, two 
other substances are commonly met with, which, 
however, arc not to be regarded as “ principles ” ; 
they are the terre damnte or tite morte and the 
phlegme insipid?. It is customary to neglect them 
as they have no medicinal virtues. 

In the chapters immediately following, Beguin 
describes the chief chemical operations and gives 
a table to show their inter-relationship : — 


Lh Ohyinic a 
pour objot Jo 
oorps mixtc, 
limpid olio 
on soigne 


Corrosion 

par 

Calcination, 
qui so fait 
par 

ignition par 

Lh solution, 
do loqm-llc 
y a deux 
report's 


/Amalgamation 
j Precipitation 

( Stratification ou cementation uvee laquclle a aflinite 
la commix t ion 
t Fumigation 

Cinefaction ’ 

Reverberation, a 1a quelle sc rapport e I 1 exsiccation do 
rimmidite native 

| Soche, qu'on nomine sublimation. 
Ascension ( Huruide, qu’on nomine distillation. 

| qui cst 


Extraction 
qui so 
consider© 


AiOneralcment 
quand elle 
est iaite par 


Spcciulement 
qui so fait 


Descent- ion 
qui est 


moycn informed© 
qui so fait par 


Chitude, ou distillation par des- 
ccnsion 

Froidc, qui est f Filtration 
double ] Deliquescence 

( Digestion, qu’on nomine aussi 
maceration 
Putrefaction 

Circulation n quoi so pout rap- 
porter la fermentation 


! ' par separation do la feint ure dcs corps par menstruo 

convenable. ( Exhalation 

Coagulation laquelle bien qu’ellc so trouve ton jours avec los ospeces do solution, amalgama- 1 Coction 
tion, jirccipitation, sublimation, et distillation, toutesfois ello so fait jiartieulicrcment par 1 Congelation 

1 Fixation 


Tvrlk ov Chemical Operations, Slightly Abridged 


these names. Philosophers have, indeed, given 
these three principles many names, some of which 
are indicated in the following table : — 

Salt Sulphur Mekcc ry 

Common salt Saltpetre Sal armoniac 

Bitter Sw ect Acid 

Body Soul Spirit 

Matter Form Idea 

Patient Agent Informing and moving 

Art Nature Intelligence ? 

Sense ^ Judgment Understanding 

Material Spiritual (Jlorious 

[Observe the influence of Paracelsan view's.] 

In illustration of his thesis, Beguin gives an example, 
since ocular experience is always better than mere 
reasoning. “ If you heat green wood, first of all 
there, is produced an aqueous vapour which is non- 

inflammable but which can be converted into water 

, , •* *. 


He then proceeds to describe each of these oper- 
ations in detail. Calcination is the reduction of 
a body to a calx, and is defined by Geber as the 
pulverisation of a substance by heat. By the word 
calx chemists mean any very fine powder, made by 
the dissipation of the humidity which bound its 
particles together ; it is applied principally to 
minerals. When the powder or calx is rendered 
impalpable, like extremely fine flour, they call it 
alcohol , a word which they use also to express rectified 
' [>ijpit of wine or alcohol of wine. It is interesting 
5^|ind this late survival of the word alcohol in its 
general mediaeval sense ; originally, as is well known, 
m-faihl was the powdered lead or antimony sulphide 
used as a cosmetic in the East. 

Corrosion is a calcination of the compound by 
corrosive substances, and is carried out in several 
ways, principally the following ; amalgamation, 
precipitation, stratification and fumigation. Oft^iese, 
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preoipitatioq ia :&* corrosion maefe by/acids (aqua 
fortis, etc.), and is performed by plunging the body 
into the corrosive liquid. Then, after having been 
corroded or dissolved, it is reduced to a calx, either 
by separation of the aqua fortis or otherwise. Here 
Lucas de Roy adds : — “ If after solution of the body 
the aqua fortis does not quit the calx, chemists are 
accustomed to add substances which will bring 
about this separation, viz., either plain water, so 
that by this means the aqua fortis, having lost its 
strength, leaves the said calx and allows it to pre- 
cipitate, i.e., to sink to the bottom ; or they add salt 
or hot salt water. But according to the diversity 
of material there is a diversity of separations ; thus 
to separate silver they place in the solution a sheet 
of copper, to which the Silver calx joins and attaches 
itself by some occult property.” 

Sublimation is an extraction of most subtle dry 
parts, which become elevated by the fire and adhere 
to the vessel. Tt is carried out by placing the 
suitably prepared substance to be sublimed in a 
pot w r ith a round or flat bottom, until the pot is 
half full. The latter is then placed in a furnace, 
and to it is luted an aludel, tall enough to reach 
above the furnace. On the aludel is fixed an alembic 
having no spout but provided with a small hole in 
the middle of the top to allow the humid spirits to 
(escape. Afterwards the apparatus is gradually 
heated, and when all the humidity has been exhaled 
(which one recognises when, applying a piece of 
glass or sheet of welbpolished iron to the hole, the 
vapour can no longer be detected), one stops the 
hole 'with luting-clay and increases the fire in order 
to drive up the dry spirits. Now since, according 
to Leber, sublimation is an elevation made by the 
lire of a dry body which adheres to the vessel, 1 it 
appears how mat d propos is the vulgar confusion of 
sublimation with distillation, and with how little 
’■cason distilled waters are called ” sublimed waters ” 
by some. Furthermore, it should be remarked that 
this chemical operation is not a new invention, but 
that it was knowm to the ancients. For according 
to Galen and Dioscorides eadmia is prepared in 
this fashion, and thence pompholyx and spode. 2 

“ Distillation,” says Beguin, “ is an extraction of 
the humid parts of a body, which are attenuated and 
elevated as vapour by means of heat.” Furt her details 
are given by Lucas de Roy in his note on this section : 
There are two kinds of distillation, viz., cjirect and 
oblique. While the oblique is carried out by ascension 
only, the direct may be per descensum as well. In 
direct distillation by ascension the vapours condense 
at the top of the alembic and the liquid falls back 
into the grooved'rim, whence it passes into the tube 
leading to the receiver. “ This resolution of the 
vapours is greatly improved if one pours cold water 
all round the alembic and its tube.” 3 Direct dis- 

1 Smmna perfections, Book XI, Part 4, Chap. 3 (Russell’s 
translation, 1G78, p. 88) : “Wherefore wo say, Sublimation 
i- Elevation of a dry thing by Fire, with adherency to 
Us Vessel.” 

■ Cadmia, pompholyx and spodo arc all varieties of impure 
.'•in* oxido. Under spode, Littr6 gives Oxydc dc zinc obtenu 
par sublimation cn calcinant la tuthie. 

1 For the history of the continuous cooling do vice in dis- 
1 illation soo K. O. von Lippraaim’s Beitrdge zur Gesch. d. 
Euturw, und d. Technik, Berlin, 1G23, pp. 127 et seq. 


tillation is related to distillation par la campane , 
by means of which oil of sulphur is Prepared [lit., 
by means of which the oil is extracted from sulphur.] 

Oblique distillation is that in which the spirits 
are made to emerge from the side of the vessel; it 
is principally used for the distillation of minerals. 
The vessel in which it is carried out is called the 
retort. 

Filtration consists in passing the liquid through 
grey paper or through a small piece of cloth, so that 
the large particles are retained on the filter. Lucas 
de Roy adds, “ There are certain things which need 
to be squeezed, but that which filters without pressure 
is clearer, and that which goes through under pressure 
is more turbid. There are also things which, must 
be filtered more than once in order to clear them. 
Finally, if they are viscous, sticky and slowly running 
syrups, they must be heated as well.” 

Deliquescence is when impure calces, salts and 
similar liquefiable substances are placed uncovered 
upon a marble slab or sloping glass, or are hung in 
a bag in a vaporous air. where they yield their 
humour in a pure state. Nevertheless it sometimes 
happens that no separation of parts is made by 
deliquescence ; thus w'hcn certain salts are placed 
in a cellar or some other cold and damp place, the 
external humidity promptly insinuates itself into 
them and resolves them into a liquid, which may be 
collected in a vessel placed below to receive it. 

Fermentation , although it does not make such an 
evident separation of the subtle parts from the 
gross, is nevertheless a way of extracting a very 
noble essence. Both liquids and solids may be 
fermented. Liquids which have the quality of 
hotness, such as the juice of pears and apples, wall 
ferment spontaneously, but those which are of a cold 
quality, such as cold expressed juices, require the 
addition of some foreign substance to advance the 
ebullition and fermentation. Wine lees, yeast, 
or salt may bo used for this purpose. 

The two principal operations in chemistry are 
solution and coagulation. Various methods of solu- 
tion have already been described, so that it only 
remains to speak of coagulation. Coagulation is 
that process by which soft and liquid bodies are 
rendered solid by privation of their humidity. It 
is brought about in four ways: (l) by exhalation, 
in which the humidity of tin* substance to be co- 
agulated is evaporated ; (2) by decoction, in which 
liquid substances are reduced to a more solid con- 
sistency ; (3) by congelation, as when crystals are 
produced in cellars by the cold ; (4) bv fixation, in 
which substances which are volatile and fly from the. 
fire are rendered able to withstand the latter. It is 
carried out by addition of a fixative medicine, or 
by mixtion, sublimation, or cementation, or other- 
wise according to the nature of the substance dealt 
with. . . . 

The remaining portion of the first part of the book 
is taken up with practical details concerning the 
apparatus of the laboratory. Lucas de Roy s note 
on cutting glass is of interest : — “ II faut quelquefois 
eslargir la bouche ct entree principalement des 
cucurbites, en couppant et commc attestant leur 
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plus haute partio, d’autant que par la faute de& 
vomers, qui lea soufHent, its finissent on col estroit. 
Pour faire done lodit attestement il faut avoir tout 
pros!, et j'i la main des cereles de for, attachoz a 
des hastens longs ou manches, Tun dosquels esgale- 
ment approprie on son interieure superficio a la 
partio et ondroit du verro, qui doit estre eouppee, 
sera mis an fou et rougi. Puis applique eu lo tournant 
doucement ou luy fora sorror lo voito ostroiternont, 
et 1’ ayun t osto qiiolque pou a pros, il faut soudaine- 
ment espanolior sue !e lieu esehauffe par lo eerele 
quelque gout to do salnc ou d'eau froido, et ainsi 
so coupcm lo \one, I'oschauffant avoo meehe 
<r«r<iuoiuise allumi’o par It* bout, ou nvee lo bout 
d'uno vori'e (It* for rougie, la partio du vorrt* ainsi 
oschuuffee et louelieo avoo lo doigt mouille so fendra 
aussi tos( , s alloniroia t*t oroistra la fonto ou fissure 
on la fat;on quo vnus voudrez on movant et advam-ant- 
pen a pou la mooho ou verge, oo tiui roiissira plus 
heuronsemont, si nuparavant vous marquoz IVndroit 
t*t It* lieu a ooupor avoo t‘smoril ou diamant.” 

Having explained in tlio first part the general 
methods of working, Begum proceeds in the second 
to give partionla rs and details of the various operat ions 
He begins by sounding a note of warning against 
the list* of leaden \ossels in distillation. "Quo los 
vases oil on distil It* no soiont pas do plomb “ for they 
impress a malignant quality on the liquids which 
are distilled in them, and render them vomitive, 
quite apart from the fact that the vessels themselves 
are corroded. It is a fact, he says, that addition of 
a drop or two of sulphuric acid to liquids which 
have been distilled in lead vessels will cavse pre- 
cipitation of ((ruse [lead sulphate* here |. He remarks 
also that care should be* taken that the luting material 
employed to lute* together the \arious parts of a 
distillation apparatus yields no vapour on heating, 
lest the liquid distilled should be* infected by a foreign 
quality. 

After more preliminary matter of this kind, 
'Boguin gives practical details for the preparation of 
particular substances. Of the*se, many have little 
interest for us at the present day, but others are 
of importance. In all the instructions, however, 
it is easy to recognise the work of a man who always 
appealed to experiment rather than to authority : 
a characteristic by no means common at that period. 
A few' of the preparations which are described may 
be noted here. 

Eaux Tories. " Strong waters,” which are also 
called caustic, parting [separatoires], royal, and “ de 
<£ Gehenne," are obtained by the action of great- 
heat upon vitriol, saltpetre, sal armoniae, antimony, 
mercury sublimate, alum, cinnabar, and the like. 
The most caustic of them is aqua regia, which dissolves 
gold. Ordinary aqua fnrti s is prepared as follows. 
Take two pounds of dried vitriol and a pound of 
ordinary saltpetre*. Grind or mix thoCitajlk together, 
then place them in a retort in a re verbenHy furnace, 
and having adapted an ample receiver dHfl gradually 
for 20 hours. The aqua fat t is whicJpnas distilled 
over is then purified by silver. A quarter of if is 
taken, and a dram of refined silver thrown in. When 
the latter ha^li^solved, the solution is poured into 


the remaining three quarters of the original distillate, 
which will become as white as milk. Let the pre- 
cipitate settle, and pour off the clear supernatant 
liquid, which will now be pure. To make aqua 
regia, dissolve one ounce of sal armoniae, or of dried 
common salt, in four ounces of aqua fort is ; it will 
then dissolve gold. Lucas de Koy adds, “ Jt is 
called aqua regia because it dissolves gold, which 
is the king of metals. It is also called the Water 
of the Two Champions, because nitre and sal armoniae 
fight at their first meeting, like two sworn enemies. 
Sal armoniae is called the Eagle, because it carries 
off the gold as the Eagle carried off Ganymede. 

Spirit of Common Salt . — The discovery of hydro- 
chloric acid is often attributed to Glauber (1048), 
or to the pseudo- Valentine (probably about the 
beginning of the seventeenth century), but Begum 
refers to “ spirit of salt ** as a substance already well 
known. “ Les artistes ont invente divers moyens 
pour tirer l’csprit desel . . . raaismoy, jele tire ainsi.” 

1 take 2 lb. of calcined sea-salt and mix it with 
tt lb. of brick dust or red earth or common clay. 
Then T put it in a large and strong retort, of such a 
size that a third part remains empty. I next adapt 
a large receiver, in which I put a pound of distilled 
water, and afterwards I distil for 30 hours, carefully 
regulating the lire as in the distillation of spirit of 
vitriol. Then, after having separated the water and 
the phlegm, T have left at least 20 ounces of spirit, 
which it is necessary to rectify.” The last part of 
the description is not free from ambiguity, but it 
seems clear that lie obtained a solution of hydro- 
chloric acid. It is of interest to note that Begum's 
method agrees almost word for word with that gi\en 
in an Arabic MS. of about the same date, and of Syrian 
origin, preserved in the library of the Vatican. 

Spirit of Xitre, which Begum apparently distin- 
guished from aqua fort is , is made in a similar wav, 
viz., by heating a mixture of saltpetre with clay. 
Lucas de Hoy notes that water distils over first, but 
that when the temperature is raised, deep red spirits 
(which are called Ming de. Salamandrr) make their 
appearance. To separate the phlegm from the 
spirit (that is, to concentrate the acid) the crude 
product must first- he healed in the water- bath, which 
removes most of the phlegm, and then redistilled, 
(‘are should be taken, lie says, in working with the 
acid, never to mix it, when concentrated, with 
alcohol, “ de peur que le esprits do v in et de nitre, 
estans meslez purs, ne viennent a causer quelque in- 
flammation. *’ According to Beguin, nitric acid is a 
useful medicine for colic, pleurisy, quinsy and the 
stone. 

He next describes the preparation of an odoriferous 
liquid — presumably acetone — by the distillation iff 
lead acetate. It is necessary to lute all the apparatus 
carefully, “ autrement tout le laboratoire se remplira 
d’une si grande et si suave odour, que je croy fermement 
quelle surpasse de beaueoup les odeurs de tous les 
vegetables odiferous mis ensemble. “ 

Poudre Emetic d' Anlimoine , mi Mcrcure de Vie . — 
Take four ounces of powdered antimony [sulphide} 
and eight ounces of mercury sublimate. Mix the 
two together and distil & a retort to which is fitted a 
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receiver half full of water. If the gummy, butter-like 
liquid [SbCl 3 ] sticks to the neck of the retort, melt 
it with a hot coal. When it falls into the water it 
will be precipitated as a white powder [Sbd 3 -|-H 8 0 --- 
SbOCl+2HCl], Afterwards heat the retort very 
strongly and cinnabar will sublime into the neck 
| Sb 2 S 3 ~f 3HgCl 2 ^2SbCl ;r [ 3HgS. j. De Roy notes that 
the white precipitate obtained in the above operation 
is called poudre emetique or powder of Algeroth, “ du 
nom de Vic' orius Algcrothus , Medic in et Physicien 
de Verone, qui luy a donne vogue,” or, again, fhurs de 
beurre d'antimoine.. 

Of especial interest is Begu ill’s explanation of the 
t urination and constitution of this poudre. emetique. 
It is so clear and logical that it appears desirable to 
quote it verbatim : “ Je no me peux toutes-fois nssez 
, stunner eommes plusieurs doctes, mais peu experts, 
■so sont laissez em porter A une opinion de eroire quo 
,-ette poudre einetique provient du mercure sublime 
< t non du regulc d’Antimoine. Car j’ay assez fait 
puroistre cy (levant a toutes sortes de qualitez de 
personnels et gens doctes, qui ont honored moil petit 
i,i burnt oire de leur presence, et ce par raison fondee 
uir l’experience (veu que jo n'en admets point d'autre 
mi cat art), que la poudre emetique n’est autre chose 
« j no le regule d'antimoine [/.<?., metallic antimony], 
dissout et calcine par l’esprit vitriolic du sublime : 
dtiquel 1’esprit elle retient d’autant plus ou moins 
qii’elle est beaueoup ou peu lavde . . . Et par ee 
(pie le regule d’antimoine approebe plus de la nature 
metalliquo que le Mercure, voila pourquoy dislilant 
le mercure sublime avec l’Antimoine, l'esprit vitriolic 
du sublime quitte le Mercure, et so joinct et attache 
.ui regule do l’Antimoine. Et so sentant presse et 
eliasse par la ehaleur, dissoult et calcine le regule, et 
])asse eii liqueur gommeuse ou huileuse par le bee 
de la, cornue ; et tom bant, goutte a goutte dans lean 
qui <'sh dans le recipient, l’esprit de vitriol se dissoult 
d. ns Tcau, et le regule tom be en poudre blanche an 
tends du recipient, Ceey se reeognoist au goust de 
I can qui est itnpregnee de l’esprit vitriolic, et a la 
fusion de la poudre emetique a fort feu de soufhets, 
l.iquelle se tourne en vray regule d’Antimoine. 
Da vantage a pres nut foute la liqueur gommeuse est 
distilee, ne reste plus dans la cornue que Je mercure 
du sublime et le soulphre de Pantimoine. Et parce 
qu its out une extreme sympathies par ensemble en 
Inimant feu de suppression, ils se subliment par 
ensemble au col de la cornue en cinabre. Je oorieluds 
done par ces experiences infaillibles, que la }>oudre 
emetique li'est autre chose que le regule d'antimoine 
alcine, par l’esprit vitriolic qui est dans le 
''iiblime.” 

This remarkably penetrating explanation of the 
'(■action between antimony sulphide and mercuric 
> hlmide, together with the observation of the hydro- 
lysis of the antimony chloride by water, has— to the 
best of my knowledge — l>een overlooked hitherto, 
it says much for Beguin’s chemical instinct, and at 
"ice reminds us of the careful theorising of Black a 
entury later. It is certainly a pleasant relief 
t, oiu the vapourings of contemporary alchemists. 
Heguin completes his explanation by what T 
■•nagino to be one of the earliest graphical 
D*rinulae ; — 


Mercure sublim^ 

Mercure Esprit vitriolic 

\ 

\ 

Antimoine 

/ 

/ \. 

Regule Soulphre. 

This expresses the facts : (a) that mercury sublim- 
ate consists of mercury and an “ acid radical,” as we 
should say now; (/>) that antimony (/.#»., stibnite, 
Sb 2 S. { ), consists of a metallic regulus and sulphur ; 
and (e) that when the two substances are heated 
together the acid radical of the sublimate combines 
with the regulus of the stibnite, while the sulphur 
and mercury thus set free combine to form cinnabar. 
Begu in also observed that the antimony chloride lost 
more or less of its acid radical on treatment with 
water, and that the water itself became acid in 
the process. 

White. Precipitate . — Dissolve mercury in aqua fort is , 
and add a solution of salt. A white precipitate is 
obtained, which must be washed until free from acid, 
dried, washed with rose water and dried again. 

Red Precipitate. Dissolve mercury in nitric acid 
and evaporate to dryness in a strong tire. A red 
precipitate will be left This is a very useful medi- 
cine, since it is a sovereign purgative in leprosy. It 
may be given without, danger to women and young 
children, and the dose is six grains. 

Space will not permit the description of Beguin’s 
methods of preparing stannic chloride, yellow oxide 
of mercury, fulminating gold, and many other 
substances, but one cannot close this article without 
noting the fact that lie describes for the first time the 
preparation of benzoic acid from gum benzoin.* 
“ Take benzoin coarsely powdered and put it in a 
round pot, which cover with a cornet of grey paper . . . 
then administer the sublimation tire, and collect at 
frequent intervals the flowers which have sublimed. 
They are white as snow, and are none other than the 
essential salt of Benzoin . . . they are a. very proper 
remedy for pimples and redness of the face.” 

The book ends with the quotation, ” L'homme 
brutal ne eognoistra point, ct le fol nVntendra A ces 
choses.” 

* The origin of the word hi mom is interesting, especially 
since it is itself the root of those* honoured words benzene, 
benzoic, benzoyl, etc. Benzoin or benjoin is a corruption 
of lubdn jdu'd, which is the Arabic for met nse of Java, tho 
best sort of incense coining from .Sumatra, which the Arabs 
erroneously railed Java. When tho name lubdn jdwd 
reached Kurope. tho iirst syllable was mistaken for the 
definite article at and therefore dropped. The ban jail'd 
thus left finally became converted into iienjoin or benzoin 


The late Mr. J. (\ Hewlett, chairman of C. J. 
Hewlett and Son, Ltd., manufacturing chemists, 
and a fellow of the Chemical Society, left estate of 
the gross value of £144,711, with net personalty, 
£114.840. 
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CHEMICAL ENGINEERING AT THE BRITISH 
EMPIRE EXHIBITION 

By Prof. J. W. HINCHLEY 

(Continued) 

The illustration (Fig. 7) of the “ Resiline “ Pump 
by the Pulsometer Engineering Co., Ltd., brings out 
the high standard of its design. Ball bearings sup- 
port the spindle, and a ball thrust bearing maintains 
the exact position of the impeller to give the 
minimum “ slip.” The loose pulley is smaller than 
the fast one - a small matter, hut a real economy in 
belting and power. 

The “ Reform 71 T)ust Collect >r, which is shown 
at work by Henry Simon, Ltd., of Manchester, 
although designed for the flour-milling industry 
should prove an excellent air filter for use in many 
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* the machine on grain is remarks hje, and apparent! 
much higher than would be possible by a sif.tia 

process. 

The Peebles Sand Washer for the sand of filte 
beds should be examined. It consists of a series c 
hoppers and washing chambers through which th 
sand passes, and in which iri turn it is submittei 
to the action of jets of water. The wash wate 
makes a complete cyclo through the sections, am 
is effectively used before running to waste. 

A simple sight flow indicator (Fig. 8) for liquids unde 
pressure is shown by R. and W. Hawthorn, Lesli 
and Co., Ltd., of Neweastle-on-Tyne. The apparatu 
is placed in the pipe line and consists of a Ventur 
tube, that is, the bore of the tube is gradually con 
stricted and over the tube a chamber with a vertica 
glass bell is provided. A small curved pipe lead 
from the inlet to the top of the glass bell, and a srnal 



other dry grinding operations. The filler consists 
of a number of vertical cloth filter sleeves, arranged 
in a case in groups. By a simple mechanism the 
dust-laden air is shut off from each group of sleeves 
in turn, and a current of pure air drawn through them 
in a reverse direction. While this pure air is passing 
through, the sleeves are shaken vigorously several 
times to dislodge the dust clinging to their surface, 
which falls into a hopper below. 

What may bo considered a new process of separating 
particles according to size is shown, at work on grain, 
on the same stand. The “Carter” Separator consists 
of series of discs rotated together on t he same horizontal 
shaft. Each disc is provided with depressions over 
its surface on both sides, and corresponding in size 
to the position of the disc on the machine, or rather, 
to the size of grain to he lifted at that position. It 
will be realised that if the grain is made to pass from 
one end of the machine to the other, the removal of 
grains according to size may be accomplished by the 
larger grains at any point failing to be lifted by the 
depressions in the disc provided. The efficiency of 


opening is made in the base of the glass] be 11 chamhei 
leading to the constriction. On account of the differ 
ence in velocity produced the pressure at the constrn 
tion is lower than at tho inlet, and a portion of tin 
liquid rises through the little tube leading to the to] 
of the glass bell, and may be seen discharging. Tin 
indicator is said to work effectively at velocities 
as low as one foot per second. 

The Howden-Ljungstrom Air Preheater shown In 
James Howden and Company, Ltd., of 
for use in boiler plants, introduces a nev- principle 
in continuous heat exchangers — discontiiiious heat 
exchangers on similar lines are well knoW.i. Now, 
the problem of heat transmission between aiscs is ft 
difficult one on account of the low rate of heat trans- 
fer. A notion of this difficulty will be realised when 
it is stated that heat transmission by saturate® steam 
to water with the same temperature drop may d* o\ er 
five hundred times greater than between Vises, 
This pre-heater avoids a large portion of this difnVilty 
by using metal plate surfaces which are alternately 
carried, into the currents of Jiot and cold gas, so tlmt 
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in one part of the apparatus the gas heats the plates, 
and in another part the hot plates heat the cold gas. 
The metal plate surfaces are part of a cylindrical 
rotating member, carried in a vertical casing, divided 
vertically to form two conduits, one for the hot gases 
to heat one side, and the other for the cold air to be 
heated by the other side of the rotating member. 
The gas and air pass in opposite directions, t.e., 
counter current heat transfer takes place. 

Among the accessories exhibited, the level indicator 
.if Dewrance and Co., London, ought to tind many 
applications. A series of louvres are placed behind 
the ordinary gauge glass and an electric lamp is 
it ted near the bottom of the tube. The level of the 
liquid is seen by the meniscus being illuminated and 
appearing as a bright red glow. 

Another device which is only novel in the excellent 
nay in which the design is carried out is “ Tompkins 
lingential Drier 5 ’ (Fig. 9) for steam. It consists 
•if a compact box which may be placed in any pipe 



Hawthorn Sight Flow Indicator 
Fio. 8 


The box contains a fixed set of turbine blades 
Mlm }) produce an energetic whirling of the steam by 
"J |,l 'h the water is projected on to the inner surface 
f ! the box and flows away through the small pipe 
V Fled. It forms an excellent “ save-all/’ 


An automatic cellar drainer (Fig. 10) is shown at 
work by W. H. Willcox and Co., Ltd., London. It con- 
sists of a compact and well thought out arrangement of 



Tompkins’ Tangential Drier 

Fm. 9 


an ejector, a float and a valve with a strainer and foot 
valve. The float actuates tho valve of the ejector 
in such a way that it is never partially open— always 
fully open or shut. Failure through corrosion or 
through deposits of slime etc. is prevented by the 
working parts being above the level of tho liquid. 



Penherthy Automatic Cellar Drainer 

Fiu. 10 


The distribution of superheated steam is a more 
economical process than that of saturated steam. 
The heat losses are lower because the superheated 
steam acts as a permanent gas and a stationary 
somewhat non-conducting film is formed on the 
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inner surface of the pipe. With saturated steam on 
Hie other hand, the formation of a film is prevented 
hy continuous condensation. Consequently, satur- 
ated steam is essential for economical heat transfer- 
cnee, so that in many works superheated steam must 


In this respect it is a matter for comment that few 
firms adopt a single unit of weight in their works. 
The errors and loss of time which accrue from the use 
of 5f>, 28, 14, 7, etc. pound weights with ounces as 
sub-divisions are not appreciated, until one has 



Avery’s Platform Weighing Machine 
Tie.. 11 


be converted into saturated steam at the plant 
where it is to be used. An interesting application 
of the “ Area ” regulator for this purpose is demon- 
strated by British Area Regulators, Ltd This 
regulator is well known for ils precision in controlling 
the pressure, temperature, humidity or other physical 
condition in chemical plants. The regulator depends 
for its precision of action on a hydraulic relay device. 
The free flow of water from a small jet is affected b> 
the movement of a lever. The difference of pressure 
produced actuates a pilot valve which in turn controls 
the supply of water to a hydraulic cylinder operating 
the regulating valve or other mechanism. For de- 
superheating steam, water is sprayed through a 
series of jets under the control of the regulator 
so as to reduce the temperature of the steam to 
the desired figure regardless of the quantity of steam 
passing. 

Measurement in factories is the root of all sound 
commercial and technical control, and any improve- 
ment which renders mistakes difficult, increases 
accuracy, or saves time and mental worry should not 
be neglected 

An improvement in platform weighing machines 
is shown by \V. and T. Avery, Ltd., Birmingham 
(Fig. II) On placing the goods on the platform an 
indicator shows the notch in which to place the poise 
for the hundredweights, and the minor* reading, 
quarters, pounds, and ounces are shoWtt by the 
indicating linger cm the chart. If the* i placed 

in the wrong notch, the indicator direc^wbtention 
to the correction required. An improvA protection 
bar, with Vce instead of square notches^ is fitted to 
prevent wear and damage to the Vee notch on the 
steelyard. 


realised the delightful simplicity of working with 
pounds only on a decimal system. Why do not 
linns who make weighing apparatus help ^manufac- 
turers to adopt a method which is so advantageous ' 

(To hr contunud) 


SMOKE POLLUTION IN FRANCE 

A Police Ordinance of the Municipality of Park, 
dated June 22, 181)8, forbids the production, of a thick 
and prolonged black smoke which might reach neigh- 
bouring habitations and vitiate the atmosphere of th. 
streets of Paris. Using this Ordinance as a bash 
the Ministers of Commerce. Public Works, Interim 
Work, and Hygiene, have distributed throughout 
France a circular of which the following is a transla- 
tion : ‘'The Carbonisation Commission attached t<> 
the Ministries of Commerce and Public Works, has 
been struck, whilst studying means of favouring tin 
development of the carbonisation of coal, with th«‘ 
necessity of restricting as far as possible the con- 
sumption of “ fat ’* and kt flaming ” coals in a crude 
state, the scientific utilisation of these fuels consisting 
in previous carbonisation to remove volatile products 
and of burning them afterw ards solely in the form of 
coke. An excellent method of obtaining this rosid: 
would be to forbid the production of smoke in urban 
districts as has been done in Paris. In certain regime 
where special fuels are produced such as lignites m 
coals, with too high an ash content to he carbonic 'i 
economically, and which will still have to be utilise i 
in a crude state, measures of prohibition should h** 
taken with precaution, and allowing sufficient time 
ho that the adaptation of plant can be made pro- 
gressively.” 
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FORTHCOMING EVENTS 

June 28. Mining Institute of Scotl\n». General Mint- 
ing- at City Chambers, Kirkg.itc, PuiiU-nnline. 
at 3.30 p.m. 

July .’I. Institution ok Civil. Engineers, (ire.it George 
Street, Westminster, S.W. 1, at f> p.m. Joint 
Meeting with various Engineering institution*, 
and Associations, the Institute of Chemistry, 
the British Electric*’ I and Allied Manufacturers’ 
Association, and other bodies which are co- 
operating m the work of the Special Committee 
on Tabulating the Results of Heat-Engine and 
Boiler Trials. A paper will lie presented by 
Capt. II. Hiall Sun key, (■1C, C.R.E., upon 
the General Scope and Objects of the Work of 
the Committee, and there will be a discussion. 

July f>. Institution of Mechanical Engineers, Joint 
Meeting with the Institution of Civil Engineers, 
Storey’s Gate, St. James’s Park, London, 
S.W. 1, at 11. JO a m. Discussion on “ Draft 
Standard Test Code for Hydraulic Power 
Plants.” 

J u I v 7 — Institution ok Sanitary Engineers Inter- 
10. miliomil Conference at the Royal United Ser- 
vice Institution in Whitehall, SAY., at 10 a.m 
and 2 p m. On July 8 papers will he read on 
“ Activated Sludge,” and on July 0 on “ Sewer- 
age ” and ‘‘Disposal of Sewage and Tiade 
Was! (vs.” 

.7 u Iv 0- Societi oi- Cuemic \l Industuy, Annual General 
12. Meeting to he held at Liverpool. 

July 15. The Institute of Chemistry Students’ Asso- 
ciation (London). Visit of Chemical Students 
to Wembley. At 9.45 a.m. an Inaugural Meet- 
ing w'lll he held at University College, Gower 
Street, W.C. 1, at which the President of the 
Institute, Prof. G. G. Henderson, LL.D., 

F. R.S., will take the chair. Mr. \V. J. U. 

Woolrock, C.B.E., General Organiser ot the 
Chemical Section ol the Exhibition and Presi- 
dent-elect of tho Society of Chemical Industry, 
will explain the objects of the exhibits and the 
special features of interest Prof. W. P. 
Wynne, C B.E., F.R.S., President of tho 

Chemical Society, hopes to support tho speaker 
at the meeting. Tho cost of tho visit, including 
return ticket to Wembley, entrance to the Ex- 
hibition, and ticket tor luncheon, will ho 5s. 
Further information can be obtained from Mr. 

G. S. W. Marlow, JO, Russell Square, London, 
W.C. 1, and applications should be made not 
later than June 28. 

Jnlv 10 Institution of Chkmicu. Engineers, Annual 
Corporate Meeting, at the Hotel Cecil, Strand, 
London, \V.C. 2, at 11 a.m. At. J2 noon tlie 
presidential address will be delivered by Sii 
Arthur Duck ham. After luncheon at 1 p.m 
(price 6s., excluding wines) Sir F. Nathan will 
review' the work of tho Educational Committee 
on “The Ti anting of a Chemical Engineer,” 
and at 3. JO p.m. tho following papers will bo 
read: — (1) “ Self balancing Centril ugals,” by 
K. A. Alliott. (2) “ Evaporation in Currents 
of Air,” by G. W. Hinnis and J. W. Hinehley. 
After tea, at 5 p.m., members will proceed to 
the British Empire Exhibition, and a tour of 
tho Chemical Hall will bo made under tho 
guidance of Mr. W. J. U. Woolcock. 


SOCIETY OF CHEMICAL INDUSTRY 

ANNUAL GENERAL MEETING, 1924 

PATRON i H.M. THE KING 

The Annual General Meeting of tin- Society of 
Chemical Industry will he held in the Arts Theatre, 
The University, Liverpool, on Wednesday, .July 9, 
1924, at 10,30 a.m. 

A detailed programme with form of application 
for tickets lias been sent to every member of the 
Society. 

Attention is drawn to the following alterations : 

Wednesday, July 9, 2.39 p.m. Visit to White 
Star liner Celtic (instead of fW/r/r), and tea on 
board by invitation of tho White Star Line. 

Thursday, July JO. The Messel Memorial Lecture 
will be given at 9.45 a.m. (not 10.30) in the Arts 
Theatre, The University, and the visit to the works 
of Messrs. J. Crosfield & Sons, Ltd., Warrington, 
will be at 11.30 a.m. (not 12 30 p.m.) 

Delegates will be present at the Meetings from 
several of the Allied Societies at home and abroad. 
Among these will be Prof. J)r C. F. Van Nieuwenburg 
of Delft, President of the Dutch Chemical Society 

Members intending to attend the Meeting are 
requested to send their applications, accompanied 
by the appropriate remittances to cover tickets 
and cost of travelling, at once to Mr. E. Gabriel 
Jones, City Laboratories, Mount Pleasant, Liverpool, 
to whom all enquiries relating to railway travelling 
and other matters connected with the Meeting 
should be addressed. 

The Midland Adelphi and the North-Western 
Hotels are both very nearly full for the period 
of the meeting. Members intending to be 
present, and who have not yet booked Hotel 
accommodation, should therefore do this at 
once. 

OFFICIAL NOTICES 

ANNUAL REPORTS OF THE PROGRESS OF APPLIED 
CHEMISTRY 

The eighth volumo of these Reports is now ready. 

The price of the book is 7s. Gd. to members of the 
Society, and 12s. 6d. to non-members, post free in 
each case. 

A Member of the Society may purchaso a set of 
Vols. IT to VI II inclusive at tho reduced price of 
£2 2s. Gd., and a Non-Member can procure a set at 
the reduced price of £3 15s., post free in each case. 

CHEMICAL SOCIETY’S LIBRARY 

Members are reminded that, in accordance with 
arrangements entered into by the Council, they 
are entitled to consult the Library of the Chemical 
►Society, Burlington House, Piccadilly, W. 1, and 
to borrow books therefrom. 

The Library is open daily from 10 a.m. to 9 p.m., 
Saturdays from 10 a.m. to 5 p.m. As hitherto 
the Library will be closed on Bank Holidays, the 
day following, and on other such occasions as the 
Council may direct. 
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CHEMICAL SOCIETY 

;V an extraordinary general meeting, held at 
I; 4 ”. I!'"- <> n Thnralay, June lit, the President, 
lr ‘ ,f - 'V, 1 Wynne, F.K.S., explained the policy 
tenected hy the resolutions, whii h were all carried 
m t he form in which they wi re circulated to Fellows. 

I he last ordinary seientifie meeting of the session 
<» I (mod, when the President expressed appreciation 
ot the honour done to the Society hy the presence 
ot lrof. It. Masini: he also referred with deep 
regret to the death of Dr. H. M. Walmslev. It was 
announced that t lie list of Fellows would not he, 
printed this year, that Vol. V. of the Collective 
Index would now he sold at the price ruling prior 
to January 1923, and that tin* charge for the Annual 
l.eports would in future he : - to Fellows, os (id. 
post free (second and subsequent copies 8s. (id. post 
free) ; to others, IPs. (id. plus postage. 

Prof. 1). R. Boyd discussed:— 

Hydrolysis, and, the theory of induct d ulttrnutr 
polarities. 

i he theory of induced alternate polarities has 
lecentlv been made the basis of a comprehensive 
genei alisat ion with regard to the phenomena of 
hydrolysis : 

, “ The condition which facilitates the hydrolytic 
hssion of a molecule —ah— into - all ll()b— is 
that a should he electronegative and b electropositive 
either because of their inherent character or as 
the result of an induced alternate polarity effect ’* 
(Robinson and Robinson, T. 1923, 123 , 533). 

Ihe application of this rule to compounds of 
the type HX, where X is a halogen, leads, however, 
to conflicting results. The hypothesis also fails 
to explain whv compounds such as 

(O fl H 6 -6cH,),CII OPHO(OII) 

(Boyd, T. 1901, 79 , 1223), are much more stable than 

('Hj OPHO(OH); and why KS0,0 <AH r> is 

hydrolysed much more easily than KO NO./O C.,H 5 . 

It is considered unlikely that the mechanism of 
hydrolytic fission is the same in all cases. The first 
step in the hydrolysis of PC1 3 probably consists in 
the formation of an additive compound : 

Cl 


/Cl 

PC1 3 + H 2 0 = v{-Cl - 

OH 


/Cl 

P(C1 + HOI 
X 0H 


Ihe hydrolysis of PC1 5 may involve, on the other 
hand, a dissociation into P01 4 and Cl ions : 

PC1 4 | Cl+H+OH - PC1 4 *0H -f- H -j Cl 
PCl 4 OH - POCl 3 -hHCl 

It is not improbable that the first step in the 
hydrolysis of ethyl chloride iggftjgo an electrolytic 
discussion ^| | ^ ^ 

c^i 5 + +c'f+h* +\m-JllLok i h+ + ci- 


The hydrolytic fission of ethyl chloride is, on this 
view, closely comparable with the hydrolysis of 
sodium phenoxide : — ’ ‘ 

C«H 5 ONa^C 8 H s O - d- Na i- 
C ,H 5 0-+ >ia+-fH+ -1- OH- -»C,H„- OH |-Na+ + 0H~ 

Tf, however, the Robinson rule is tested by reference 
to data with regard to the hydrolysis of the sodium 
tolyloxides (Boyd, T., 1915, 107 , *1540), results are 
obtained which are in direct conflict with the views 
which have been developed by Lapworth and Shoe- 
smith (T„ 1922, 121 , 1392) on the, basis of the same 
experimental facts. 

The discussion was opened by the Secretary reading 
the following contribution from Prof. Robinson:— 

/ The examples given by the author in the slip 
printed for circulation before the meeting aro held 
to be wrongly interpreted. In the case of the 
di ph e nox v / yopro py 1 phos ph orous acid the effect of 
stcric hindrance, always to be taken into consider- 
ation as an important. factor, has not been mentioned, 
and is probably responsible for the stability of the 
compound. Even the polar effect would make if 
more stable than the methyl ester figured for com- 
parison because of the powerful effect of the two 
oxygen atoms of the phenoxv-groups. Relatively 
to methyl, diphenoxypropyl must be a negative 
group. ~ 

The two mechanisms given for the hydrolysis of 
chlorides of phosphorus are obviously hi agreement 
with the statement, of tin* conditions of ready 
hydrolysis made by Robinson and Robinson. It. 
is a confusion to include the phenomenon of the 
hydrolysis of salts of weak acids in this discussion. ” 

Prof. Lowry said that he saw no justification 
for the assumption of alternate polarities in the 
ease of saturated compounds. The idea of iome 
behaviour in organic reactions (the ions being formed 
in the course of the reaction) was put forward hy 
Noyes in 1902 ; it was of interest to note that auric, 
chloride formed not only the compound AuCb, 
H( 1 or H+ [AuCI 4 | _ , but also one with phosphorus 
pent ach lor ide which he was tempted to write 
fPC , l 4 )+ [Aunj- If this formulation were acceptable, 
strong support would be afforded to Prof. Bovds 
formulation [PG1 4 |C1. 

Prof. G. T. Morgan said that it was difficult to 
get at close quarters with a theory the exponents 
of which continually shifted their ground. He 
considered the stability of the phosphorus com 
pounds to be a question of their tetrahedral structure, 
in accordance with the characteristic co-ordination 
number 4 usually exhibited by phosphorus. 

Dr. Fliirscheim, who was in general agreement 
with Prof. Boyds and Prof. Morgan’s criticisms, 
said that in the triphenylmethyl halides Prof. Boy.l 
had adduced especially important evidence. Ionisa 
Hon, which alone involved proved electric charges 
on atoms, was pronounced in this case, where a 
central carbon atom, claimed to tend to assume 
an unproved negative charge, actually acquired a 
proved positive charge ; it was negligible in carbon 
tetrachloride where carbon, with a postulated 
tendency to become positive, actually refused to 
acquire a real positive charge. Similarly, ^-hydroxy- 
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cinnamic acid, with an enhanced <f induced nega- 
tive polarity ” of carboxyl-oxygen, was weaker than 
cinnamic acid, whereas the meta-isomeride was 
stronger; a number of substituted benzoic and 
aliphatic acids behaved similarly. Here other factors, 
such as general polarity, could obviously not bo 
invoked in explanation, and the facts must be 
unequivocally faced. 

])r. O. L. Brady referred to the two nitration 
effects : — 

OH OH 

_^™ j o/Nno» „ 1U| 

\/ \/ 

(‘ITO CHO 

ocn a och 3 

CH.O/N CH a 0j / \ 

I ! lv() 

\/ - 

(’HO OHO 

oiid enquired how these results could be reconciled 
with the polarity theory. 

Prof. W. H. Perkin did not admit the reality of 
the difficulty, since uupuhlished work had shown 
dial the nitro-group enters both positions to almost 
tin* same extent; separation had been effected 
In way of the yv-toluidine compounds. 

Prof. C. K. Tngold welcomed Prof. Boyd’s paper 
as a much needed protest against ex cathedra utter- 
ances rebiting to the polarity theory, and the chosen 
evidence by which it was often upheld; moreover, 
the typo of criticism employed was very widely 
applicable. If the phenyl group were, as had been 
staled, a key-position, the ambiguous polarity of 
an ethylene molecule should he determined by the 
in' induction of a phenyl group in the direction 

Ph < H : ( U, : the addition of H - Hal and HO— Hal, 

i (‘placement of H hv N<> 2 , and replacement of H 

Ik OH then all proceed in a direction contrary to 
i hat indicated by the theory. The speaker pro- 
tested against a series of reactions of no greater 
weight than these being “ explained " in the Annual 
1 h* ports on the assumption that the phenyl group 
i** the key-position, and without reference Ho the 
adverse evidence. 


isomerism of the oximes. Part XX. The 
isomeric p-nitrobenzo^enoneeximes and the four 
methyl ethers derived from thnn. (With R. P. 
Mehta.) 

The stereochemical hypothesis of the isomerism of 
the oximes demands the existence of four isomeric 
ethers, an oxygen and nitrogen ether corresponding 
with each of the two isomeric oximes. Although two 
isomeric O-ethers had been obtained from certain 
aldoximes and ket oximes, until 1918 all attempts 
to obtain a second N-ether had been unsuccessful. 
Semper and Lichtenstadt [Her., 1918, 51, 928), 
however, prepared two N-methyl ethers from phenyl* 
p-tolylketoxime, but, though they isolated two 
0-methvl ethers, one was an imcrystaliisable oil 
and consequently of doubtful purity. The import- 
ance of this in relation to the structure of the oximes 
demanded confirmation and the isomeric jp-nitro- 
benzophenoneoximes have now been prepared 
and from them four distinct, crystalline, methyl 
ethers. rca/f-^Nitrobenzopbenoneoxime (I) on 
methylation gives a yellow crystalline N-methyl 
ether m.p. 148 3 and a colourless crystalline O-methyl 
ether m.p. 94'k < v y/?-/)-Nitrobenzophenoneoxime (Tl) 
gives a yellow crystalline N-methyl ether m.p. 170 
and a colourless crystalline O-methyl ether m.p. 
97°. 


N0yC 6 H 4 CC 6 H- 


NOH 

(I) 
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The constitution of the ethers was proved by the 
action of hydriodic acid, the O-ethers giving methyl 
iodide and the N-cthcrs methylamine. The mole- 
cular weights were normal in every case. The two 
N-ethers differ in crystalline appearance as do the 
tw o O-ethers ; addition of a small quantity of one 
N-ether to the other lowers its melting point and 
the same is the case with the two O-ethers, a mixture 
of about equal quantities of the latter melting at 
01-72°. 

Prof. W. H. Perkin expressed his keen appreciation 
of the author's work on oximes. With reference to 
Dr. Brady's criticism of Meiscnheimer's suggestion 
that the Beckmann change occurs across the 
molecule : — 

R-CM-r R-OOH 

II 


In reply to Prof. Robinson, Prof. Boyd pointed 
out that the theory of induced polarities did not 
■‘"•mint for the extreme instability of methyl phos- 
phorous acid. It was difficult to understand how r the 
processes of hydrolysis of the chlorides of phosphorus 
assuming the mechanisms in the two eases to he 

< o iitially different in character- could both bo 
1 "ii(Ui ionod by the same factor, namely, the polar 
differentiation between phosphorus and chlorine. 
Ih of. Robinson's objection to the inclusion of eases of 
” dt hydrolysis in the discussion w r as obviously 
unjustified if the hydrolysis of such compounds as 

< Ihyl chloride was preceded by an electrolytic dissoci- 
ation. 

Hi*. 0. L. Brady then spoke oq 


HON NR' 

he had also come to the conclusion that tin* suggestion 
could not be accepted without much fur the rework. 

Mr. E. M. Richards read a paper on 

The significance of simple rotatory dispersion. (With 
T. M. Lowry.) 

The phenomenon of simple rotatory dispersion is 
discussed in the light of new experimental data, 
with reference especially to camphorquinone, ammon- 
ium bromo-camphor-7T-sulphonate and methylcyc/o- 
hexylideneacetic acid. 

Owing to the lateness of the hour, the communica- 
tion of the letter portion, of the paper was postponed. 



CHEMISTRY AND INDUSTRY 


June 27, 1024 




At the President ’s invitation, lYof. Lowry rapidly 
summarised the paper, saving that it cioalt with a new 
test for, and demonstrated the existence of, simple 
rotatory dispersion. If the two rectangular hyper- 
bolas obtained by plotting n against A- mciv averaged 
along a series of horizontal intercepts, the vertical 
asymptote 1 of the resulting genuine hyperbola would 
he intermediate between those' of the parent eurves ; 
the 1 false* hyperbola, obtained 1>\ n\ eiaging the parent 
eurves vertiealh would, if treat c*d as a genuine hyper- 
bola, swing aside from the asymptote. The genuine 
hyperbola would always have* as its asymptote* the 
central line* of a real absorption-band, whilst the* false 
hyperbola would be directed into empty space 
Mr. II Hunter oflered his congratulations, but 
desired to withhold any further comment until he* 
had seen, t he paper. 

Dr K. H. Pickard said that Mr Huntci’s papers 
had brought forward work giving proof of a point 
which had been dubious It must, however, he* 
remembered that the relinements of polurimetry 
w ere still not great, and the* limit of work was at about 
A3K0I). The experimental evidence* showed that the 
overwhelming mass of organic compounds of “ res- 
pectable polity are of a nature express'd by one 
term ot Diode's equation. 

ACADEMIE DES SCIENCES 

At the meeting on dune 2, L. Gentil communicated 
a further paper by M. Lazarev on the deposit of 
magnetic iron at Koursk, Russia, and estimated the 
quantity of iron in the northern belt at !14 milliard 
tons. M. ITArsonval described, on belialf of M. 
Seillard, a new tv pe of portable electromotor which 
could replace the dial electrometer in most of its 
applications. This new and delicate instrument 
allows measurements to be made without special 
plant or the use of high-tension batteries or reflected 
light, whether in the works or in the laboratory. 
The millionth part of a millionth of an ampere is 
indicated by a rigid needle on a fixed scale similar 
t> an ordinary amperemeter and measurements 
impossible to the ordinary electrometer can be 
undertaken. During the meeting M. Charles Rabut 
was elected a member of the Academic des Sciences 
in t ho sect ion of the applications of science to indust ry 
in place of the late Maurice Le Blanc. 

On .June 10, Monsieur Rateau communicated a 
note by M Dumanois on *’ The use of light alloys for 
motor pistons," showing that the use of magnesium 
alloys might he useful in light engines, aluminium 
alloy s being more suitable for larger engines on account 
of their lira* conductivity. 

l’rof. Mourcu gave an account ot the rare natural 
gases, summ.u ismg the researches he has carried out 
on this subject with M Lepape 

M. Haller showed that by the action of tetra- 
cb loro plat line acid, tm pent ine combined directly 
with formic acid and with benzoic acid This reaction 
led to the preparation ot horncol and theme to 
.synthetic camphor resembling natural camphor. 

Hr of. Le rhatelier drew attention to work on the 
lignites, showing that on distillation this fuel gives 
one and a-half times as much gas as does coal. 


CORRESPONDENCE 

BACTERIOLOGICAL TRAINING FOR CHEMISTS 

Sir, — The article contributed to Chemistry and 
Industry (June f>) by Dr. David Ellis of Glasgow’, 
on the training of chemists in bacteriology, should 
be read most carefully by all chemists, but more 
particularly by those who are seriously interested 
in flu* future of chemical training. There can be 
no question that y\e are rapidly approaching a 
stage in the history of chemical education in our 
l nivofsiticH when drastic revision of the courses 
yvill be necessary. Parallel with the rapid advances 
in knowledge which have taken place in the many 
branches of chemistry during the past twenty-five 
years there has been in the majority, if not all, 
of our Universities so wide an extension of the 
syllabus, and so great an increase in the demands 
made on the candidate for Honours at the Final 
Examinations, that we may ask in all fairness whether 
the burden is not become already too heavy. 

We must also recognise that the regrettable 
tendency to early specialisation which characterises 
much of our modern chemical trainipg is undoubtedly 
largely responsible for the fact that the average 
graduate with Honours in Gliemistry leaves tin* 
University at 1 lie end of three years with little or 
no education, apart from a knowledge of his chief 
subject ; even those who spend a fourth year in 
study seldom devote the extra time to widening 
their outlook on science or on life. 

Many will reply that the University courses in 
chemistry are already too short to enable a student 
to be trained adequately in that subject alone, 
and that' attractive as schemes to introduce other 
subjects into the syllabus may he on paper, they 
are impracticable. I would remind such people 
that there' is a tendency to forget that the real 
function of a University is to educate, and tliat 
three years should suffice to transmit to a student 
a knowledge of the fundamental principles of science 
It is generally’ recognised that the graduate in 
chemistry on leaving the University is usually of 
very little use until he has acquired the special 
knowledge in the new’ field in which he is working . 
this period, probably the most humiliating in one - 
career, may he said to be in most eases about twelve 
months. Surely, then, if we accept the principle 
that specialisation should come after graduation, 
it is of the greatest importance that the short time 
at college should be occupied in planting funda- 
mentals in the students’ minds, and in developing 
that breadth of vision and power of thinking which 
are essential to their success in after life. 

These general considerations bring me to the 
main point of my letter, which is concerned w j 1 1 1 
Dr. Ellis' advice “ Go and get a biological training, 
no matter what the means by which this training 
is obtained ” It is probably true that an estimate 
that I per cent, of graduates in chemistry leave 
our Universities with any knowledge of biology 
would be generous, and yet at least ten times as 
many will within a few years be faced with problems 
demanding for their solution some knowledge <»t 
the living cell and its activities. Even if we ignore 
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this essentially practical aspect of the matter, there 
remains the equally important one, which concerns 
the educational value of a biological training. 

Is there not cause for serious reflection on our 
modern system of education when we bear in mind 
that whereas one who is ignorant of the classics 
and of literatim' is rightly considered to he an 
uneducated person, no such description is applied 
to the individual who pas, os through life ignorant 
of the great fundamental principles that govern 
living organisms ? 

Two points should ho clearly kept in mind. hi 
tin* first place 1 , there is no need, indeed it would 
obviously he impossible, to ask that every student 
diould make a deluded study of biology during 
rhe years at college. But it is not too much to 
ask that our Universities should seriously consider 
whether it would not be* advisable for all students 
m the Faculty of Science to take a course of general 
biology during their first year, /.<*., to take an 
( Nomination in this subject at the stage corresponding 
m London, and certain other Universities, to the 
Intermediate Kxamiuation in Science. 

T have carefully examined this question and have 
satisfied myself that the proposal is a practical one, 
lor in the majority of cases it would only necessitate 
a condensation of the somewhat diffuse course in 
mathematics which now takes up so large a pro- 
portion of the student's first year. 

I he mention of the subject of general biology 
bungs me to the second point, namely, that for the 
large proportion of students the existing courses of 
hot any or zoology w ould not serve to sat isfy my 
demands ; such courses deal to a large extent with 
^sterns of classification and morphology ; subjects 
which should occupy only a small proportion of 
ilie course which I wish to sec taken by science 
^Indents in general, and which should he built 
upon the lines laid clown in the famous course 
unen years ago by Huxley and Ray Lankester. 

We must look in this country for a revival, such 
as is actively in progress in the United States of 
Ymcrica, of the experimental method in biological 
m iriice, if botany and zoology are to he raised from 
•he lamentable position into which they have fallen 
m thu last few decades ; hut here L digress. My 
hi "t plea concerns my own subject, biochemistry. 

I 'mf Dnnnan once remarked to me that looking 
mto t ho future' of chemistry he could see only two 
paths which were likely to lead to the opening up 
<4 vast fields of knowledge. They appear at first 
widely divergent, hut some day they will converge, 
and with startling, results. The first is the investiga- 
tion of the structure of the atom and molecule, 
nid the second is the study of the' chemical processes 
"I the living cell. 

At least two universities in this country, Uam- 
hndge and London, now ha\ e large, well-equipped 
biochemical departments, hut, speaking at any rate 
? or my own department, I can say that, with a 
*‘w\ exceptions, the right type of material is not 
'Mining forward to he trained. The demand for 
biochemists from research departments and from 
• ndiifstry is steady, and is greater in proportion than 

any other branch of chemistry, but we are seldom 


able to supply the right type of man ; the well 
trained chemist who not only has knowledge of 
the s]>eeial field of biochemistry hut who also has 
wliat- can ho termed the ** biological ’’ mind. By 
this one means that his training enables him to 
view a problem not only from the chemical or 
physico-chemical as]>ect, hut also from the stand- 
point of the living cell. Biochemistry should, in 
my opinion, be a subject for post-graduate study, 
and 1 view as the most suitable raw material the 
good honours graduate in chemistry who already 
possesses a sound general knowledge of the general 
principles of biology. The strength of my feeling 
on these matters. Sir. must he rny fixeu.se for asking 
you to give me so large an amount of your space. 

I consider T)r. Fllis has rendered chemistry a great 
service in raising the matter in his pregnant article. 

I am. Sir, etc, J. ( *. Drummond 

Professor of Biochemistry 

University College, 

London 

ALUMINIUM COOKING VESSELS 

Sir, — One sometimes hears it stated that food 
cooked in aluminium vessels is injurious to health. 
How has this idea originated ? There can he no 
disputing the fact that people have been taken ill and 
have died after partaking of food cooked in an 
aluminium pan and there are numbers of east's w here 
the same result has followed the going to bed. It 
would he interesting to know which of these habits 
is the more dangerous. 1 am not going to accuse 
those people of ignorance or superstition who believe 
in the dangers of aluminium, and 1 should like to 
know if there is any ground whatever for their fear. 
Is the material of which “ aluminium " pans are 
made all that it should be ? 1 am, Sir, etc., 

♦ loSKPH BaBNES 

Arnside, Westmoreland 
June 23, 1924 

THE DESIGNATION OF THE CHEMIST 

Sir, - Prof Snell, in support of the word ' cheinor,' 1 
gives a list of words having the termination -or, 
and challenges me ** to produce by mv original 
s\, stern of word formation a parallel to the word 
(chemorry) which 1 create to ridicule. Now of 
the words he gives, actor, auditor, doctor, pastor, 
procurator and tutor are unchanged Latin words, 
proctor is a syncopated form of procurator, and 
author is a modified form of the Latin auctor. lhey 
therefore differ fundamentally from ** cheinor as 
regards their deiivaHon, and it is impossible to deal 
with them m the manner suggested. The true 
parallel is to he found in the word “ chemistry ’ 
itself, the derivation of which is given in Murray’s 
Dictionary as chemist | -ry. 

A more formidable objection to the use ol the word 
*• diemor arises from a consideration of the sister 
sciences. 'Thus physics is practised by a physicist, 
geology by a geologist, botany hv a botanist, etc., 
and, if your correspondent has his way, chemistry 
by a “ ciiemnr.” It does not seem logical and 1 do 
not think it is philologicallv sound. Is not the title 



668 


CHEMISTRY AND INDUSTRY 


June 27, 1024 


chemist too ancient and honourable' to be mutilated 
in this arbitrary manner ? The profession of chemistry 
is the victim of faulty legislation, culminating in the 
final Pharmacy Act of 1899, which gave the title 
chemist to a section of the community, who arc not, 
in the proper sense of the word, chemists. The 
only absolute remedy would seem to lie in fresh 
legislation, ft is difficult to believe that the adoption 
of an hybrid word like ehemor " would improve 
matters In any material extent.- 1 am, Sir, ete , 

ffoilM 8. Bous FIELD 

Cambridge 
June 23, 1921 


PERSONAL AND OTHER ITEMS 

Yale University has conferred the honorary degree 
of I). Sc. on Dr. Banting, < he discoverer of insulin. 

We regret to announce the death, in his 72nd year, 
of Sir flames Johnston Dobbie, F.K.S. Born in 
Glasgow in 18.72, Sir .lames Dobbie was educated at 
Glasgow High School and Glasgow University. 
After a period at Leipzig University lie became 
lecturer in mineralogy, and subsequently assistant 
to the professor of chemistry in Glasgow University. 
After twenty years as professor of chemistry in the 
University College of North Wales, lie was appointed 
in 190*1 director of the Bo\al Scottish National 
Museum, and from 1909 he held the post of Govern- 
ment (')iemisl until his retirement in 1920. He had 
been elected a Fellow of the Royal Society in 1904 
in recognition of his numerous researches on the 
chemical constitution of the alkaloids and the relation 
•between the chemical constitution and absorption 
spectra of organic compounds. His services to 
science were recognised by the bestowal of a knight- 
hood in 191f>. Sir James Dobbie was President of 
the Institute of Chemistry from 1915 to 1918, and 
President of the Chemical Society from 1919 to 1921. 
He also served on the Koval Commission on awards 
to inventors. It is hoped to publish an extended 
obituary in a later issue. 

Smithells Fund 

Some time ago a movement was started through 
the University of Leeds for raising a Fund with the 
object of signalising the distinguished services which 
Prof. Arthur Smit hells had rendered to the com- 
munity in so many directions, and particularly to 
t he science of Chemistry and the University of Leeds, 
during his thirty-eight years tenure of office as 
Professor of Chemistrv, which terminated at the end 
of the session 1922-1923. 

The Fund Has been generously supported by the 
colleagues of Prof. Sin it hells on the Council and Staff 
of the Lnivcrsity, personal friends, students 
from all parts of the world, and by connected 

with industries (notably the gas mdufftliy) who have 
desired to express in this practical way their apprecia- 
tion of his sympathetic attitude* and valuable 
assistance. 

All who have interested themselves in the move- 
ment will pleased toAearn that the attainment 


of its object is now' secured. Mr. Fiddes Watt, R.A/, 
has undertaken the commission to paint a portrait foi 
Prof. Smit hells for presentation to the University, 
and a fund of at least two thousand pounds . will 
remain for the endow ment of a Scholarship ir \ the 
University of Leeds, bearing the name of ^Prof . 
Smithells and instituted along lines approved \ >y him. 

Details will be notified to subscribers in due course, 
but as the fund will shortly be closed, any , further 
subscriptions to increase the value of the Scholarship 
should be sent at once to the Treasurer, The'** Smithells 
Fund, at Beechwood, Roundhay, Leeds. ” 

The Jacksonian Professorship at Cambridge \ 

Since the death of Sir James Dewar, the t 'Jacksonian 
professorship of natural philosophy at Cai rib ridge has 
been sus|>ended. According to Natus're,” as the 
chair is only partly endowed and fu thds are not 
available to complete the stipend, time Council of 
the Senate has proposed that the profojrssor shall not 
necessarily be required 1o reside and tho at the appoint- 
ment shall be for one year, or a mariiximum of two 
successive years. The object of tYfiue suggestion is 
to attract a succession of distinguished scientists 
to Cambridge and, if adopted, it tl would probably 
result in a powerful stimulus to m ; university research 
in chemistry, physios and their Vanologioal aspects, 
the subjects to which it is proposed to confine the 
chair. t f 

A New Chemical Society i 1 

The announcement of the for 1 mat ion of the Indian 
Chemical Society, with lies d( Quarters at Calcutta, 
is of considerable interest, a? in u l the new r body will 
have every wish for its succe* m !ss. The memorandum 
of association lays down a ,n hound constitution for 
the Society, and the member JJjdrip of the first Council 
gives every promise that the new T body will do useful 
work. Sir P. C. Ray is t 1 %e president. Dr. J. L 
Simonsen and Prof. G. J. F‘ t ow ler the vice-president^. 
Prof. J. N. Mukhergee tDnq e secretary, Prof. P. C. 
Nutter the treasurer, andseq ]) r py ]y Watson the 
editor. It is understood the ^hat the first issue of tin 
Journal of the Indian C Chemical 1 Society will appear 
in August. fit 

th* 

Food Preservatives o b 

According to “The T 011, hues" the Minister of Hcalih 
has extended the term* s . h< 8 0 f reference of the Depart 
mental Committee on use 0 f preservatives and 

colouring matters in 1,0 f (XM \ go as to include t In- 
quest ion whether and” er t to what extent the practin- 
of treating flour wit I'*! 01 , domical substances is objec- 
tionable on ground^' 1 * G f health, and whether it 
desirable in the inf Merest of the public health thm 
the practice should^Dy p e prohibited or restricted, and 
in the latter case vv/<‘ ‘ fiat restrictions should be imposed 
This question w il/d \ y e considered by the commit In* 
after they liave rp It )m ph>ted the inquiry and presented 
their report upoC«;nt n lhc Ejects for which they wen 
originally appoint i<^ ltec p qq ie secretary of the com- 

mittee is Mr. A./ner* M Legge, of the Ministry of Health; 
Whitehall, S.W*'Rhi t() w fion\ all communications should 
be addressed. , for ’ 
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REVIEWS ; 

Chemicals. By A. W. Ashe and H. G. T. Bookman, 
A.I.C. The Resources of the Empire Series. 
Pp. 207. London : E. Benn, Ltd., 1924. 
Price 21s. 

The book gives so far as the authors have been 
able to obtain the information — the chief chemical 
products and requirements of the various countries 
forming the British Empire. It is very conveniently 
divided on a geographical basis, and contains much 
useful information on quantities and values of both 
exports and imports. 

No useful purpose would be served by making 
extracts from the statistics given, as each branch of 
t he industry will find easily, with the help of the very 
complete index, the figures and facts that are wanted. 

From the very nature of the case the figures must 
not be taken too literally, but considered as a whole 
the authors may congratulate themselves on having 
compiled a very useful book. 

It is unfortunate that there are one or two unneces- 
sary mistakes, one of which had better be corrected 
.i"! t lie dissemination of a mistaken definition can only 
c i use confusion and the matter can be put right in 
.i n\ subsequent edition. On page (38 the statement 
^ found that crude carbolic acid is generally sold as 
<>1 t wo strengths, 50’s and GO's. This is quite correct, 
,md if the statement had been left at this point all 
would have been in order, but although this book 
h not a textbook, the authors go out of their way to 
explain what is meant by 50 's and (30’s, and give the 
wrong explanation. They say that 50's or (30‘s 
means that “ 50 or 00 per cent, of phenol will crystal- 
line at (32'5 U F.* > This is not the meaning. According 
to Lowe’s method of testing crude carbolic acid, 
which is the lest used in the trade, the expression 
50 s or (30’s means that if, after distilling off 10 per 
( ' lit . of the oil and all the water that may be present, 
you collect 02 k per cent, separately, and after thor- 
oughly mixing you take the crystallising point of this 
021 per cent, fraction a 50 ’s carbolic will crystallise 
at 50 ' F., and a (30’s at (50° F., and so on. 

With the conclusion* and suggestions contained in 
the final summary the writer is in agreement but lie 
burs that the Dominions and Colonies will manufac- 
mn* any chemicals they require whenever they can 
<h> m> more cheaply than they can buy them f|om the 
Home Country, and they can hardly be blamed. 

An interesting note is to be found on page 190, 
under Bibliography, in which reference is made to 
1 he facilities afforded by the Dominion and Colonial 
Headquarters in London to seekers for information 
u'Mut their respective countries. 

W. H. Coleman 


Ivulevciiemik. By Drs. H. Strache and U. L*nt. 
Fp. xvi 4-599. Leipzig ; Akadcmische Verlag 
G.m.b. H., 1924. Brice, paper, 24 goldm arks , 
hound 26 gm. 

I his i.s a work of a type which is often issued from 
F'umnn sources. The authors have set themselves 
H><‘ Herculean task of a comprehensive treatment of 


the chemistry of coal -exclusive of the manufacture 
and utilisation of fuels. They appear to feel that 
their purpose will not be achieved if they omit to 
refer, however lightly, to every imaginable aspect 
of the subject. It is obvious that even though they 
have run to 000 pages, they must fail at times. Depth 
of treatment must be sacrificed in the endeavour to 
cover the maximum area. One could quote instances 
where the treatment has become so slight as to be 
valueless. Thus in the one line devoted to Indian 
coal we are merely told that it is of low value. To 
realise the inaccuracy of this, one has only to recall 
that a young and vigorous coking industry supplying 
Indian iron blast-furnaces and foundries has already 
been established. Then the important subject of 
the behaviour of nitrogen and sulphur on carbonisa- 
tion is dismissed in about one page, and there are 
many, including the writer, who would differ from 
some of the statements made. Although evidence 
is forthcoming that the authors are invarc of recent 
studies of the problems in this country and elsewhere, 
they have not, it would seem, absorbed the results 
of this work. 

The main and most valuable part of the work seems 
to be the chapters on the chemistry of coal, its origin, 
and the German work of recent years, especially on 
1 lie carbonisation of coal at high and low tempera- 
tures. Great prominence is given to the labours of 
the Kohle Forsohungs-lnstitut of Mulheim, the 
researches of which have already filled six volumes. 
The extensive bibliographic references, after each 
chapter will be of value even when the discriminating 
reader is dissatisfied with the lext. 

Considerable space is given at the end to the analysis 
of coal, and allowing for the prominence given to 
German practice the treatment is comprehensive, 
sound, and modern 

It is on account of the good features mentioned that 
the book is to he recommended to students of coal 
and fuel technology , who will know how' and when to 
exercise discrimination. 

H. «J. Hodsman 


THE RESIN INDUSTRY IN FRANCE 

A lecture was recently delivered in Paris by Mon- 
sieur Dupont, describing the operations by which 
130,000 tons of resin is collected annually in the 
Landes. After discussing the treatment of the 
crude material and the separation of the different 
products, turpentine, resin and tar, it was suggested 
that great improvements would result from the 
introduction of continuous vacuum distillation appar- 
atus. The annual production of turpentine in 
France was 25,000 t., and of resin, 100,000 t., com- 
pared with 85,000 t . and 100,000 1. respectively in 
the United States, where the forests are being ex- 
hausted and internal needs are more and more 
restricting exportation. The production of pit props, 
masts, etc., was a flourishing industry in the Landes 
district, and a good future seemed in store for paper- 
making by means of pine pulp treated by the basic 
process. 
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LEGAL INTELLIGENCE 

THE MANUFACTURE OF CHEMICALS BY A GAS 
COMPANY 

On Mav 21. the Court of Appeal hoard an apjical 
by J . L. Rcuchar, Secretary of the Castncr Kellner 
Vikali Co., Ltd., from the refusal of Mr Justice 
Astbury (rjf. ('hcm.\ I* /W., dan 2f>. 11124) to make 
a declaration that the < -las Light and Coke Co. 
Mas acting ultra rhea in manufacturing any chemical 
necessary for treating any of the products arising 
in making ga.s The appellant said that the (las 
company produced naphthalene and to convert 
it into betanapht Jiol had purchased chemicals from 
the Cast nor Kellner and other companies. Recently 
the (las company had laid down plant to make 
caustic soda which, by reason of profits made on 
t hr* gas undertaking might be sold even at a loss. 
The (las company stated it manufactured caustic 
soda not for sale hut only in such limited quantity 
as was necessary to treat the residual naphthalene. 
Mr dust ice Astbury held that what the (las Co. 
was doing was not ultra rurs. 

For the appellant, it was conceded that the Gas 
company might make articles produced from materials 
used m the manufacture of gas, or might convert 
residuals, but it eoidd not start the business of making 
tilings which it used for converting residuals. It 
could not start a colliery business because it used 
coal, and it could not make caustic soda to produce 
chlorine which was to be turned into bleaching 
powder, nor could it sell the powder. The manu- 
facture of caustic soda was not incidental to the 
powers vested in the company. 

For the respondents, it was argued that one of 
the Gas company's businesses was that of converters 
of gas residuals. Unless an extension of business 
transformed the business into something else it had 
never been held that such extensions made bona 
fide were outside the powers of the company. In 
this ease it was the more clearly within the powers 
of the com pa u \ because one of the company’s main 
stated objects was to deal with residuals. All that 
the Gas company had done was done in pursuance 
of one of its statutory powers. If the company had 
produced caustic soda for sale that might ha\e made 
a difference, but its plant was only sufficient to pro- 
duce the amount required. 

The Master of the Rolls, giving judgment on June 
20, said the ordinary commercial method of utilising 
naphthalene was to convert it into beta-naphthol 
by means of caustic soda. Formerly the Gas com- 
pany purchased this, but had decided that it would 
be cheaper and more economical to make the caustic 
soda and had erected plant sufficient to supply 
requirements of this chemical, but no more. Inci- 
dental to tin' production of caustic soda, chlorine 
was produced, but that did not affect the company 'a 
power to make caustic soda. It was clear that the 
purposes and business of the Gas Light and Coke 
Company was two-fold : to mak tijj aqr and to dispose 
of the residuals which had rcsult^a ff§)m the process 
of making gas. It was not derticAJfhat the proper 
method of utilising naphthalene was to convert it 
into beta-naphthol and to do so tfaustic soda was 
needed. It must be pro vi d cd .a n 1 was nothing 


to cut down tlio right of provision. There being 
nothing to limit the right of provision and no express 
prohibition against manufacture, it would be taking 
too narrow a view' to hold that the making of caustic 
soda lay outside the powers of the company. Lord 
Justices Warrington and Sargant concurred and 
the Appeal was accordingly dismissed. 

PARLIAMENTARY NEWS 
HOUSE <5f commons 

Lead Paint Bill 

On June 20, Mr. R. Davies moved the second 
reading of the Lead Paint (Protection against 
Poisoning) Bill The purpose of the Bill was to 
lessen the risk of contracting lead* poisoning among 
painters and its provisions had berm drafted so as 
to enable the Government to ratify the International 
Don vent ion on that subject. After discussing the 
statistics of white-lead poisoning, he said that the 
trade would ha\e until November, 11)27, to adjust 
itself. Paint of good quality could now be obtained 
free from white lead and was already used on a 
large scale in this country. The Home Office 
experts were satisfied that wet -rubbing down Avitli 
waterproof sandpaper did not meet the case. The 
Bill would prohibit the employment of women and 
young persons in painting buildings with lead paint 
and would regulate the use of lead paint in othci 
directions. 

Mr. Harvey, in moving an amendment welcoming 
regulation, but opposing ratification of the Cmi- 
vention, quoted statistics to show that painters, 
were less affected by lead-poisoning than other 
industrial groups and pointed out that the exjierts 
of the Geneva Conference recommended ft system 
of regulation and not prohibition for internal painting, 
and that the resolution of the Conference itself for 
prohibition was a compromise and not binding mi 
this country. Referring to the finding of the Public 
Works Department that substitutes for white lead 
were inefficient, Mr. Harvey quoted Sir T. Olivers 
statement that wet-rubbing down obviated danger 
of poisoning. 

Mr. E. Grenfell, supporting the amendment, 
said that this country kept on passing legislation 
agreed to at Geneva, and in which none of our great 
competitors were ready to follow us. A decrease 
in the use of white lead w ould increase the price of 
zinc and also of painting and would reduce empluv- 
ment. The question should be left open and n*- 
considered in PJ27. 

Loryl Cavendish-Bentinck supported the Bill maiuh 
on humanistic grounds, and claimed there was no 
reason for hesitation. The white lead corn m lei s 
could convert, their primuses and the workers wou.d 
gain by employment in a healthy process. M» 
Ravncs, speaking in support, also welcomed 
Bill, saving that there was an adequate substitute 
for white lead and that wet rubbing-down appear* J 
almost impossible of application. 

The Bill received a second reading on the uml< r 
standing that if Clause I (prohibiting interior painting 
with white lead) were rejected in Committee, the 
remainder of the Bill would be proceeded with. 
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COMPANY NEWS 

BOOTS PURE DRUG CO., LTD. 

An interim dividend has been declared on the 
ordinary shares for the quarter ending June 30 at 
the rate of 9 per cent , less tax. 

MAGAD! SODA CO., LTD. 

.Mr. H. E. Burgess, the S mior Official Receiver in 
t 'oin panics Liquidation, has obtained the leave of 
(he Court to call meetings of debenture holders, 
t reditors and shareholders of iMugadi Soda. Co. to 
consider proposals for selling the property in the 
Kenya Colony to a new company to be formed by 
Messrs. Brunner, Mond and Co., Ltd. The notices 
will be issued in about three weeks, and, owing to 
ihe distance at which some of the parties reside 
ihe Court has directed that the meetings are to be 
held three months from that time. Under the scheme 
the first debenture holders will reeeive debentures for 
the same amount as in the old company and at the 
-anie rate of interest. The second debenture holders 
( md the general body of creditors are to receive 
hilly-paid preference shares, whilst the shareholders 
will receive fully-paid second preference shares, with 
tla* right to subscribe for another class of preferred 
shares carrying a higher rate of interest. Messrs, 
r.rmmer Mond and Co. have undertaken to provide 
the necessary working capital, and have given 
guarantees satisfactory to the Official Receiver and 
to the Colonial Office* as to the extent to which they 
will work Ihe undertaking. 

CAPE ASBESTOS CO., LTD. 

The report for 1 923 shows a net profit after allow- 
ing for depreciation of fixed assets of £15,591 (£13.840 
tor 1922), and £5504 was brought forward. The 
addition is £2225 (against £5000), thus raising the 
fund to £05,750- -equal to 50 per cent, of the issued 
capital. The basic dividend on the preference shares 
lakes 12300, and out of the remainder of £10.504 
i! is proposed to pay a dividend of 10 per cent, 
(unchanged) on thi ordinary shares ; this requires 
Li 197, and a sitnilai amount is divisible as extra 
di\ idend on the preference shares. The carry' forw aid 
c- L~>571. 

W. J. BUSH & CO., LTD. 

At the 27th annual general meeting, M;\ J. M. 
Ibid), tin* chairman, said business conditions in 1923 
• ‘“'< m hied those in 1922. The increase in the net 
(ho I it was due to the pre-war rate of depreciation 
•hi plant. The maintenance of the net profit was 
due largely to improved efficiency of processes in the 
UK* chemical department and to working economies 
"i l lie firm's factories. The fine chemical department 
find been greatly extended and had been fostered by 
1 ,1, ‘ Safeguarding of Industries Act. In view of low 
h i jes on tin* Continent and depreciated currencies, 
Am c\pir v 0 f the Act in 192(» would he serious, 
company might have to discontinue to make 
1,1 ; nii products. But several processes had been 
!, up!nved and he (the chairman) was confident that 
}l M “ign competition in a number of products would 
l|r met. The subsidiary companies in the United 
n des and Canada had made substantial profits. 


MARKET REPORT 

This Market Report is compiled from special information 
received from the Manufactmors concerned. 

Unless otherwise statid the twins quoted bdow racer fair 
quantities tut and naked at stlhrtt' works. 

GENERAL HEAVY CHEMICALS 

All glades of boric- acid have been reduced by £3 per ton 

as from Juno 11. Borax prices arc unchanged. Pi ires 

generally lemain steady. 

Acetic Acid, 40 % tech. . . £23 10s, per ton. 

Acid, Boric, Commercial-- 

Cryst. .. .. .. £45 per ton. 

Powder .. .. £47 per ton. 

Acid Jlydrocliloue .. 3s. Od. — O h. per carboy d/d., 
according to purity, strength 
and lot ality. 

Acid Nitric SO' 1 Tw. .. £21 10s. £27 per ton makers’ 

works according to district and 
quality*. 

Acid Sulphuric .. .. Average National prices f.o.r. 

makers’ works, with slight varia- 
tions up and down owing to 
local considerations : 140° Tw., 
Crude Acid, 65s. per ton. 168® 
Tw., Arsenical, £.5 10 h. per ton. 
108° Tw., Non -arsenical, £0 15s. 
per ton. 

Ammonia Alkali.. .. £6 15s. per ton, f.o r. Special 
terms for contracts. 

Bleaching Powder .. Spot £11 d/d. , Contract £10 d/d. 
4 ton lots. 

Bisulphite of Lime . . £7 per ton, packages extra. 

Hoi ax, Commercial — 

Crystal . . . . . . £25 per ton. 

Powder . . . . £20 per ton. 

(Packed in 2-cwt. bags, carriage 
paid any station in Great 
Britain ) 

Calcium Chloride . . £5 17s. 6d. per ton d/d. 

Methylated Spirit 64 «_ .p.- — 

Industrial . . . . 3s. Id. -3s. 5d. per gallon, accord- 

ing to quantity. 

Mineralised . • . . 4s. 2d. 4s. 0d. 

Potash Caustic . . . . £30 — £33 per ton. 

Potass. Bichromate . . 5|d. per lb. 

Potass. Chlorate.. . . 3d.- -4d. per lb. 

Salammoniae . . . . £32 per ton d/d. 

Salt Cake. . . . . . £3 10s. per ton d/d. 

Soda Caustic, solid .. Spot- lots : delivered. £16 17s. 6d. to 
£19 7s. Gd. per ton, according to 
strength. 20s. less for contracts. 

Soda Crystals . . . £5 5s — £5 10s. per ton ex railway 

depots or ports. 

Sod. Acetate 97,98% • • £24 per ton. 

Sod. Bicarbonate . . £10 10s. per ton, curr. paid. 

*Sod. Bichromate. . . . 4 hi. per lb. 

Sod. Bisulphite Powder 

60,62%.. •• •• £1-8— £19 per ton, according to 

quantity, f.o.b., 1-cwt. iron 

drums included. 

Sod. Chlorate . • . . 3d. per lb. 

Sod. Nitrate refd. 96% .. £13 5s. £13 10s. per ton ox 

Liverpool. Nominal. 

Sod. Nitrite, 100% basis £27 per ton d/d. 

Sod. Sulphide cone. 60/65 About £14 10s. per ton d/d. 

Sod. Sulpbido cryst. . . £9 per ton d /d. 

Sod. Sulphite, Pea Cryst. £15 per ton f.o.r. London, 1-cwt. 

kegs included. 

RUBBER CHEMICALS 

Antimony sulphide - 

Golden . . . . . . 6|d. — Is. 4d. per lb., according to 

quality. 
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Crimson .. ..Is. 3d.- -la. Cd. per lb., according 

to quality. 

Arsenio Sulphide, Yellow la. lid. per lb. 

Barytes . . . . . . £3 10s. to £6 15s. per ton, accord* 

ing to quality. 

Cadmium Sulphide . . 3s. 9d. per lb.* 

Carbon Bisulphide . . £24- £26 por ton according to 
quantity. 

Carbon Black .. .. GJd. --6|d. per lb. Market firmer. 

Carbon Tetrachloride . . £56 per ton, drums free. 

Chromium Oxide, green. . Is. 3d. per lb. 

C 4^d. GAd. per lb. Demand very 

Indiarubbor Substitutes, ] biisk. Prices likely to remain 

White and Dark 1 steady owing to firmness of 

V. rapesced oils. 

Lamp Block .. .. 15s per ow t , barrels tree. 

Lead Hyposulphite . . 7 Id. per lb. 

Lithoporie, 30% . . . . £22 10s. per ton. 

Mineral Rubber Rub* 

pron ” . . . . . . £15 10s. per ton f.o.r. London. 

Sulphur £10 £12 per ton, according to 

quality. 

Sulphur Chloride . . 3d. per ib., carboys extra. 

Thiocarbanilide . . . . 2s. 9d. per lb. 

Vermilion, pale or deep .. 4s. lod. per lb. 

Zinc Sulphide . . . . 7 Id. Is. 8d. per lh., accoiding to 

quality. 

WOOD DISTILLATION PRODUCTS 

All piires keep fairly stable, but there is room foi improve- 
ment in busint‘-.s. 

Acetate of Limo - 

Brown .. .. .. £14 10s. per ton d el. Demand 

active. 

Crev £1'J — £20 per ton. Fair demand. 

Liquor . . . . . . 9d. per gall. 32° Tw. 

Charcoal . . . . . . £7 5s. — £9 per ton, acr ordiug to 

grade and locality. Demand 
below normal. 

Iron Liquor . . . . Is. 7d. per gall. 32° Tw. 

Is. 2d. „ „ 21° Tu. 

Red Liquor lod - Is. per gall. 14/15° Tw. 

Wood Creosote . . . . 2s. 7d. per gull. Unrefined. 

Wood Naphtha — 

Miscible . . 5*. per trail. 60% (> P. Market dull. 

Solvent .. .. 5s. fid. per g.ill 40 ° 0 O.P. 

I’airlv gooil demand. 

Wood T ar . . . . £5 per ton. 

Brown Sugar of Lead . . £16 por ton. 

TAR PRODUCTS 

Acid Carbolic — 

Civstab .. .. Old. 6|d. per lb. Better inquiry. 

Crude 60’s . . . . Is. 9d. -Is. lOd. per gall. Market 

flat. Only odd lots being 
offered. 

Acid Cresylie, 97/99 . . 2s Id.— 2a. 2d. per gull. Demand 

still good. Market firm. 

Palo 95% .. .. Is. lod. Is. lid. per gall. Steady 

demand. 

Uaik • . ..Is Sd. - Is. Ud. per gall. Steady 

business. 

Anthracene Past u 10% .. Id. per unit per cut. Nominal 
price. No business. 

Anthracene Oil — 

Strained . . . . 9 Id. per gall. Very quiet. 

Unstrained . . . . Sid.- 9d. per gall. * 

Benzole — 

Crude G5\s . . . . 10 Id. -Is per trail. cx works in 

tank wagons. 

Standard Motor . . Is. 4 Id. — Is. 6d. per gall, ex works 
in tanK wagons. 

Pure . . . . Is. 8^d. — Is. lOd. per gall, cx 

works in tank wagons. 
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Toluole— 9Q% . . . . Is. 5}d. per gall, , , 

Pure . . . . Is. lOd. — 2s. per gall. 

Xylol ooml. . . . . 2s. 3d. per gall. 

Pure . . . . 3s. 3d. por gall. 

Creosote — 

Cresylie 20/24% .. 9d. — 9£d. per gall. Few inquiries. 

Middle Oil . . A Ofd. — 9d. per gall, according to 

Heavy .. .. > grade and district. Market very 

Standard Specification ) quiet. 

Naphtha- 

Solvent 90/1G0 . . Is. 4d. — Is. 5d. Market steady. 

Solvent 90/ 190 .. Is. Id.— Is. 4d. Fair business, 

passing. 

Naphthalene Crude- 

Drained Creosote Salts £0 — £0 10s. Demand falling off. 
Whizzed or hot pressed £9— £12 por ton. Little business. 
Nuphthalene — 

Crystals and Flaked .. £1G — £17 per ton. 

Pitch, medium soft .. 52s. Gd. — 57s. 6d. per ton. No 
export business at present 
IMenty of inquiries for next 
season. 

Pyridine 9n/lGO .. 21s.- 22s. per gall. Market less 

firm. 

Heavy .. 12s. — 12s. Gd. Market steady. 

INTERMEDIATES AND DYES 

Buxines* m dvestuft> has been fa«rly good and has shown 
a little further improvement during the past week. Prices 
remain constant. 

In tho following list of Intermediates delivered prices 
include packages except where otherwise stated. 

Acetic Anhydride 95%, . . Is. Gd. per lb. 

Acid TI .. .. ..4s. 3d. per lb 100% basis d/d.* 

Acid Naphtliionic .. 2s. 4d. per lb. 100% basis d/d. 
Acid Neville and Winther 5s. 8d. per lb. 100% basis d/d. 

Acid Salicylic, tech. .. Is. Ikl. — Is. 2d. per lb. Better 
demand at reduced prices 
Acid Sulphanilic .. 9ld pei lb, 100'% basis d/d. 

Aluminium Chloride, nn- 

hyd. . . . . . . is. per lb. d/d. 


Auilino Oil 

7.Jd. — 8$d. per lb. naked at works. 

Aniline Salts 

7^d.- — 9d. per lb. naked at work.*,. 

Antimony' IVnt at hloride 

Is. per lb. d/d. 

Benzidine Base . . 

4s. Gd. per lb. 100% basis d/d. 

Benzyl Chloride 95% 

Is. 3d. per lb. 

^i-Chlorphenol 

4,s. 3d. per lb. d/d. 

p-Chloraniline 

3s. per lb. 100% basis. 

o-t 'resol 19‘ 31 C. 

4ld. per lb. Demand steady. 

m-Cresol 98/100% 

2s. Id. — 2s. 3d. per lb. Demand 
moderate. 

p-Cresol 32/3 U O. 

2s. Id. — 2s. 3d. per lb. Demand 
moderate. 

Dk'hloranilmo 

3s. per lb. 

Dichloranilnie S. Acid . 

2s. Gd. per lb. 100% basis. 

7>-Dichlorbenzol . . 

£75 per ton. 

Diethy lanilme 

4s 9d. per lb. d/d., paeka 1 "- 
extra, returnable. 

Dunethylaniline . . 

2s. 4d. per lb. d/d. Drums extra. 

Dinitro benzene . . 

9d. per lb. naked at works. 

Dinitroehlorbonzol 

£84 10s. per ton d/d. 

Dinitrotoluene — 48/50 C 

8d.~ 9d. per lb. naked at wotk.> 

06/08° C 

Is. 2d. per lb. nakod at work-. 

Dipheny lamine . . 

3s. per lb. d/d 

Monochlorbenzol 

£03 per ton. 

// Naphthol 

Is. Jd. per lb. d/d. 

o-Nuphthylamino 

Is. 4 Jd. per lb. d/d. 

/LNaphthylarmno 

4s. per lb. d/d. 

m -Nit rani lino 

5 s. 3d. per lb. d/d. 

p-Nitraniline 

2s. 4d. por lb. d/d. 

Nitrobenzene 

5£d. — 5 Ad. per lb. naked at works. 

o-Nitrochlorbenzol 

2s. per ib, .100% d/d. , 
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N itronaphthaleno 
-Nitrophenol . . 
-Nitro-o-amido -phenol 
m-Phenylone Diamine 
p- Phony lene Diamine 
R. Salt 

Sodium Naphthionate 
o-Toluidine 
p-Toluidine 
w-Toluylene Diamine 


llfd. pet lb. d/d, 

Js. 9d. per lb. 100% basis d/d. 
4a. 6d. per lb. 100% basis 
4s. 2d. per lb. d/d. 

10«. 3d. per lb. 100% basis d/d. 
2s. 6d. per lb. 100% basis d/d. 
2s. 5 d. per 1 b. 100 % basis d /d . 
8|d. per lb. 

3s. Gd. per lb. naked at works. 
4e. Gd. per lb. d/d. 


PHARMACEUTICAL AND PHOTOGRAPHIC 
CHEMICALS 

The demand is steady for the small quantities required 
for home consumption, but export inquiry for larger bulk 
i. wanting. 

And, Acetic 80% B.P. . . £47 per ton. 

V id, Acetal Stdicyclic . . 3s. 3d.- 3s. 3d. per lb. Value 
maintained. 

Arid, Benzoic B.P. . . 3s. 9d. per lb. Larger supplies 
available. 

\( id. Boric B.P. .. Tryst. £51 per ton, Powder £55 

per Ion. Carriage paid any 
station in Great Britain. Pi ices 
reduced by £3 per ton. 

’Aid, Camphoric. . . . 10s. -21s. per lb. 

rid, Citric . . . . Is. 6|d. per lb., less 5% for ton 

lots. Market extremely firm. 
I ’ pwurd t cndency. 

nd, Gallic . . . . 3s. per lb. for pure crystal. 

Market firmer. 

Lid, Pyrogrtllie, Tryst. . . 7s. per lb. for 1 out. lots. Market 
firm ; increasing demand. 

t id, Salicylic .. .. Prices quoted from 2s. per lb. 

down to Is. 8d. for ton lots. 
Market still weak. 

Arid, Tannic B.P. . . 3s. per lb. Market quiet. 

\i ul, Tui t uric .. ..Is. 1 Jd. — la. 2d. per lb. less 0%. 

Better tone but not ^et very 
active. Cheap offers of second 
hand parcels of foreign acid. 
Higher prices expected in view 
of firmness of raw* materials. 
\midol . - . . . . 9s. per lb. d/d. 

bet anilide .. 2s. 3d. per lb. for quantity. 

Dumund slow. Prices shaded to 
secure largo orders. 

tini'lopyrm .. . 1 3s. 3d. per lb. Neglected. Stocks 

low. 

Liunon. Bcnzoato . . 3s. 3d. — 3s. Gd. per lb. according 
to quantity. 

Ammon. Tarbonato B.P. £37 per ton. 

UmpiiiB Sulphate . . 12s. Gd. per oz. for English make. 

R u Intone., .. .. \T\<. per lb. Quiet market. 

Bmzonaphthol .. .. 5s. Gd. per lb. Small inquiry. 

I'i at nut h Salts . . . . A steady market. Prices according 

to quantity : 

I’Ainuth Carbonate .. 12s. 9d. — 14s. 9d. per lb. 

Citrate.. .. 11s. 4d. — 13s. 4d. „ 

Salicylate % .. IDs. 2d. — 12s. 2d. „ 

Subnitrato . . 10s. 9d.-~12s. 9<1, ,, 

R.in \ B.P. .. .. Crystal £29, Powder £30 per ton. 

Carriage paid any station in 
Great Britain. 

Bimuides— .. .. Fluctuating market. Continental 

prices decidedly firmer. 
1’otassiuin .. .. lid. per lb. 

Sodium Is. „ 

Ammonium .. .. Is. Id. per lb. 

( d mm Lactate. . .. Demand active. Good English 

make can be had from Is. 7d. 
to 2s. Gd. per lb. 

''M'-nal Hydrate . . 3s. 7d.— 3s. 9d. per lb., duty paid. 

1 ll,< 'reform . . . . 2s. per lb. for cwt. lots. Vory steady. 


Creosote Carbon&te . . Gs. 6d. per lb. Little demand. 

Formaldehyde . . . . £57 per ton, ex works. English 

make. 

Glycerophosphates — Fair business passing. 

Calcium, soluble and 

citrate freo . . . . 7s. per lb. 

Iron . . . . . . 8s. 9d. per lb. 

Magnesium . . . . 9s. per lb. 

Potassium, 30% . . 3s. Gd. per lb. 

Sodium, 50% .. .. 2s, Gd. ,, 

Guaiaeol Carbonate . . 11s. per 11>. for cwt . lots. Slightly 
cheaper. 

Hexamino . . . . 3s. fid. per lb. for English make. 

Market quiet and steady. 

Homatropine Hydrobro- 

mido . . . . . . 30s. per oz. 

Hydrastino liydrochlor . . English make offered at J20s. per 
oz. 

Hydroquinone . . . . 4s. 3d. per lb. in cwt. lots. Foreign 

make. 

Ilypophosphitos — 

Calcium . . . . 3s. Gd. per lb., for 28-lb. lots. 

Potassium . . . . 4s. Id. per lb. 

Sodium . . . . 4s. ,, 

Iron. Ammon. Citrate B.P. 2s. Id.— 2s. 5d. per lb., according 
to quantity. 

Mn gn esium Carbonat e- 

Light Commercial . . £3fi per ton not. 

Mugne&ium Oxide - 

Light Commercial . . £75 per ton, less 2.1%. 

Heavy Commercial . . £20 per ton, less 2£%. 

Heavy Pure .. ..Is. fid. — 2s. per lb., according to 

quantity. Steady market. 

Menthol — 

A.B.It. recryst. B P. . . 55s. per lb. Weaker. 

Synthetic . . . . 2fis.— 35s. per lb., according to 

quantity. English make. Steady 
demand. 

Mercurials . . . . Market firm. 

Bed oxido . . . . 5 h. 3d. -5 s. 4d. per lb. 

Corrosive sublimate . . 3s. Gd.- -3s. 7d. ,, 

White precip. . . . . 4s. 7d. — 4s. 8d. ,, 

Calomel . . . . 3s. ] Id. — 4s. ,, 

Methyl Salicylate .. 2s 2s. 3d. per lb for carboys. 

Not much demand. 

Metol . . . . . . Us. per lb. British make. 

Paraformaldehyde . . 3s. per lb. 

Paraldehyde . . . . Is. 4\d.— -Is. Gd. per lb in freo 

bottles and cases. Bettor 
demand. 

Phenacetin . . . . G*. per lb. Ample stocks avail- 

able. 

Phenazone . . . . 7s. 3d. per lb. for cwt. Iota. Quiet* 

Plienolphthalein . . Gs. Gd. per lb. Easier with sup- 

plies more plentiful 

Potass. Bilartratc — 

99/100% (Cream of 

Tarlur) .. .. 88s. per cut., less 2A% for ton 

lots. Finn market. Prices have 
upward tendency. 

Tot ass. Citrate .. ..Is. I0d — 2s. 2d. per lb. 

Potass. Iodide .. .. lfis. 8d. — 17s. &d. per lb., accord* 

ing to quantity. Demand con- 
tinues. 

Potass. Metabisulphite . . 7^d. per lb., 1 cwt. kegs included. 

Quinine Sulphate . . 2s. 3d. — 2s. 4d. per oz., in 100 oz. 

tins. Steady market. 

Resorcin 5s. 6d. per lb. 

Saccharin . . . . . . a63s. per lb., in 50-lb. lots. 

Salol . . . . . . 3s. Gd.— 3s. 1 Id per lb. Easier 

in sympathy with other salicyl- 
ates. 

Silver proteinate. . .. 9s. Gd. per lb. 

Sod. Benzoate, B.P. . . 2s. 9d. per lb. In steady demand 
for good qualities. 
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Sod. Citrate, B.P.C., 1923 Is. lid. -2s. 2d. per lb., according 
to quantity. Firm in common 
with other citrates. 

Sod. Hyposulphite — 

Photographic . . 

. £13 £15 per ton, according to 

quantity, d/d. consignee’s sta- 
tion in I -cwt. kogu. 

Sod. Metabisulphit e eryst. 37s. Oil.- 60s. per cut. nett cash, 
according to quantity. 

Sod. Nitroprusmdo 

. 10s. per lb. Less for quantity. 

Sod. Potass. Tartrate 

(Rochelle Salt ) 

. 77s. (id.- -Sis. (id. per cwt., accord- 
ing to quantity. Market quiet. 

Sod Salicylate . . 

Market easier. Powder 2s. 2d. 

2s. 6d. per lb. Crystal at 

2s 5d. — -2s. 8d. per lb. Flake 
2s. 9d. -2s. l()d, per lb. 

Sod. Sulphide — 

Puio recry st 

10d Is. 2d. per lb , according 
to quantity. 

Sod. Sulphite, anhydrous 

£27 lOs — £28 I Os. per ton, accord- 
ing to quantity, l-evvt. kegs 
included. In large casks £1 per 
toll loss. 

Thymol 

. 15- Kis (id. per 11) for good 

white i rystal from a low an seed. 

\ eiy firm and scarce 

PERFUMERY CHEMICALS 

Acetophenone 

12s. (id. per lb. 

Aubepino 

14s (>d. 

Amyl Acetate 

2s. 9d. 

Amyl Butyrate 

Os. 9d. „ 

Amyl Salley late 

3s. 3d. 

Ancthol (ALP. 21 '22 C ) 

ts. (id 

Benzyl Acetate from Chlo- 

nne-fnv Benzy l Alcohol 

2- hH.d ,, Cheapir. 

Benzyl Alcohol free from 

Chlorine . . 

2s lohl. Che.l peT 

Benzaldehvde free from 

Chlorine 

3s. (id. 

Benzyl Ben/onto 

3.i. (id 

Cinnamic Aldehyde 

Natural 

1 5s. Od. ,, 

Comrmrm 

20s 

Citronollol 

K)s. ,, 

Oitral 

10s. 

Ethyl Cinnamato 

1 5 s 

Ethyl Phthalate 

3s. 3d. 

Eugenol . . 

lOs. (id. 

Geraniol iPalmurosa) 

35s. ,, 

Geramol . . 

1 Is. -18s Od per lb. 

Hollo t repine . . 

7s. per lb Vdvanccd 

Iso Eugenol 

15s. 9d ,, 

Linalol ex Bias do Rosr 

26<. ,, Chospei. 

Llnaly 1 \eet ate.. 

20s ,, Cheaper. 

Methyl Anthraiulate 

9s. (id. 

Methyl Benzoato 

(is. , , 

Musk Amlm-t to 

45s ,, Cheaper. 

Musk Xylol 

10s. Gd. 

Nerolm 

1“- 9d. Advanced, 

Phenyl Ethy 1 Acetate 

12s. (id. 

Phenyl Ethyl Alcohol 

Kis. ,, 

Rliodinol 

57s. Od. ,, 

Safrol 

Is. lOd. 

Terfiineol 

4d ,, ch-$£er. 

Vanillin 

25s 3d -20s (>d,^ib. 

ESSENTIAL OILS 

Almond Oil, Foreign 


S.P.A 

15s. 0(1. pur lb. . 

Anise Oil 

2s. 8<b per . Ifer/ (Cheaper 

Bergamot Oil 

19s. 6d. poi*.|b v Dearer. 

Bourbon Geranium Oil . . 

36e. Od. . 


Camphor Oil 
Cananga Oil Java 
Cinnamon Oil, Leaf 
Cas-aa Oil, 80/85% 

Cl t rone) In Oil - 
Java 85/lK)% . . 
Ceylon . . 

Clove (nl . 

Eucalyptus Oil 70/75%. 
Lavender Oil - 

French 38 40% Esters 
Lemon Oil 
Lemongrass Oil 
Orange Oil, Sweet 
Otto of Rose Oil 
Bulgarian 
Anatolian 
Raima Rosa Oil 
Peppermint Oil — 

Wayne County 
Japanese 
Pctigrain C*>il . . 
Sandal Wood Oil -- 
Mysore 
Australian 


75s. per cwt. 
10s. (kl. per lb. 
6Ad. per oz. 

8s. ltd. per lb. 

6s. per lb. 

3s. 9d. per lb. 
7s. 3d per lb. 
2s. 2d. per lb. 

27s. (id. per lb. 
3s. 2d. per lb. 
3d. per oz. 

13s. 9d. per lb. 

27s. (id. per oz. 
23s. tid. per oz. 
19s. per lb. 

20s. 9d. per !l>. 
15s. Gd. per lb. 
10s. per lb. 

2Gs. Gd. per lb. 
21s. per lb. 


Cheaper. 


Cheaper. 


PATENT LIST 


lhe dates Riven in this list are, in the case of Applications for Patents 
those of applications, and in the rase of Complete Specifications accepted 
those of the Official Journals m which the acceptance is announced. Com- 
plete Specifications thus advertised as accented are open to inspection at 
the Patent Office immediately, and to opposition not later thin Auc Isih 
they are on sale at Is. each at the Patent Office, Sale branch Quality 
Court, Chancery Lane, London, W.C. on .lul\ :;id. 


I. — Applications 

Dawson. Evaporators. 13,948. Juno 10. 

KirschhruuiL. Manufacture of emulsions 14,054. June lo 
Richer mid Veruert. Furnaces. 14,401. June ) I ((;<>, 

19.11.23. ) 

I. — Complete Specifications Accepted 

7230 (1923). Internationale Bergin-Compagnio vonr Oln 
on Kolou Ohemic. and Lofllcr. Apparatus for indicatin'' 
liquid levels in high -pressure stills or ot bur vessels. (21 (>,959.) 

13,331 (1923). Futors, and Semct-Solvay and IVtP- 
Coke Oven Co., Ltd Separation of excess liquid from >-isli- 
dividcd solid materials. (217,025.) 

17,293(1923). Selmeler. Centrifugal separators. (217,0(15 ) 
1303 (192-1). Ellis. Ball crushing mills. (217,154.) 
4031 (1924). ITiest. Refractory coverings for the shall-, 
flues, and other passages oi furnaces, kilns and the like 
(217,100.) 

II. — Applications 

Akti< boJagct Separator. Treating materials containin'., 
paraffin. 14.237. June 12. (Ger., 28.0.23.) 

Bullinger, Melhaidt, Woisz, Wintcrnitz, and Zri m" 
Refining mineral oils etc. 14,210. June 12. (Austna. 

14.7.23. ) 

Hoppers Co. Kliminution of hydrogen sulphide lien 

fuel gases etc. 14,049. June 10. *(D.S., 0.0.24.) 

Koppers Co. Puuficatiou of gases etc. 14,008. 

10. (U.S., 0.0.24.) 

11. — Complete Specifications Accepted 

3087 (1923). Deinouluib and (lamer. Purification (, i 

hydrocarbons, paitienlarly lighter petroleum fraelin- 
(210,918.) 

5442 (1923). Linker. Manufacture of high quality oid 
from raw peat. (210,921.) 

5950 (1923). Lamplough. Treatment, of hydroead'on 

oil vapours. (210,922.) 

0039 (1923). Wood, Jenkins, and Minerals Separation* 
Ltd. Agglomeration of coal. (210,948.) 
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14,710 (1923). BViel Recovery Syndicate, Ltd., and 
Ro water. Distillation of fuels. (217.041.) 

24,180 (1923). Rude. Process of and apparatus for the 
. t i rbonisation of .solid fuel. (204,71 H ) 

III. -Application 

Stewart and Wulmsley. Aromati/.ution of tars. 13,999. 

.lime 10. 

IV. — Complete Specification Accepted 

8120 (1923). Carpmael (Royer .V Co.). Manufacture of 
,i/o dyes. (210,971). 

V. — Applications 

Bacon, and’ I. V M. Syndicate, Ltd. Treatment of 
! bums cellulose for production of hydrated derivatives, 
i 1 . 1 1 1 . J uuo 1 4. 

Biddinger. Obtaining fibres f7*om leaves of agaves etc. 

I 1.052, 14,053. dune JO. 

Boorno. Product of cellulose «pc. fibrous materials. 

I 1 012. June 10. 

I'bbelohde. Treating fibres. 14,209. June 12. 

V. — Complete Specifications Accepted 

‘>052 (1923). Plauson’s (Parent Co.). Ltd. (Pluu&on). 
Manufacture of paper. (216,923.) 

6882 (1923). Cross and Knglestael. Manufacture and 
.implications of new lignono derivative's. (216,949.) 

11.008 (1923). Levy. Production of artificial li lumen is. 
(217.003.) 

17,168 (1923). Courtaulds. Ltd., and (Voss. Maim- 

i.n r u ri‘ of threads etc. from viscose. (217,068.) 

29,067 (1923). Stewart and Brown. Digesters u^ed in 
p ipiT-muking etc. (217,130.) 

VI. — Application 

< liein B’uhr. Urioshoim-Elckt roil Manufacture of mix* 
tun- h>r dyeing or printing textiles 14.179 June 11. 
Mir, , n.6 23.) 

VI. -Complete Specifications Accepted 

1 1 1 !)6 ( 1 92 3) . PuttiKon (Tomlinson and Thomas) Apjiar- 
.uu- lor tmat mg fibrous materials with liquids or gases. 
(21 e, 929 ) 

MSI (1923). Bloxam (Land Akt.-(ies). Obtaining new 
i Ui’i't s on animal fibres. (216,940 } 

VI l. Applications 

17 hen and Rudde. Adsorption oi sulphur dioxide and 
Jiviliogen sulphide. 14,219. .June 12. 

td'.tnie Ails, Inc. Treatment of natural alkaline salts. 
11-273 .June 12. (Belgium, 12.6.23.) 

Deutsche Cold und Silhcr-Scheidcunstalt vorm Roessler, 
•"'d Lichknecht . Mnnufjn 1 ure of hydroeyana* acid. 14,458. 

.bill, 14 

S| “d.i Manufacture of concentrated acetic acid It, 281 

• m l 11.341. June 12 and 13. (Austria, 26.6,23) 

VII. Complete Specification Accepted 

1 9 982 (1923). Ozon Teehnik Akt.-tles. ,s 7t XI* 

Mil.— Applications 

SnttuHi Chnmot to-B’ubrik Akt. Oes. vonn. I )idier. Manu- 

I i* tine oi refractory bricks eti . 14.259 June 12. (dor.. 

-‘l'»23d 

VIII. Complete Specification Accepted 

“'“d ( 1 92 f). Priest ,sv t * !. 

IV. -Application 

Dnot Adhesives and cements. 1 4,343. June 13. 

IV Complete Specifications Accepted 

» >-8 (1923). Butler and Popham. Bituminous and like 
(216,911.) 

'‘M 4 (1923). Broadfoot and Sons, Ltd . and Robertson. 

’ 'ui at and filling material. (216.951.) 

applications 

( •< DcnUirehener Btn^werks Akt.-des. Carbonization of 

II :,1 <- 14,402. June 14. (Oer., 24.1.24.) 
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Harada. Mamfracturo of aluminium alloy. 14,257. June 12 
r Dpperinann. Refining und freeing bubbles from molten 
metals. 14,111. June 11. 

Western Eloctiic Co.. Ltd. (Western Electric Co., Iqc.). 
Metallic compositions. 14.128 June 11 

X. — Complete Specifications Accepted 

19.605 (1923). Electrolytic Zinc Co of Australasia, Ltd 
Treatment, of zinc-bearing ores etc. (201,91 s.) 

19.606 (1923). Electrolytic Zinc Co. of Australasia. Ltd. 
Electrolytic recovery of zinc from ziue-beaimg on- ( «te 
(202,299.) 

XI. — Applications 

Monnot. Production ot cleitrodes for alkaline storage 

batteries. 14.371. June 13 

Shearman. Apparatus for elect nfient ion of gases. 1 4,131 
June 1 1 . 

Western Electric Co., Ltd. (Western Elect no Co, Inc.). 
Insulating-mute! iuls tor submarine cubic*, etc 14,129. 

J uno 1 1 . 

XL — Complete Specifications Accepted 

11,093 (1923). Pepper. Electrn butteries. (217,004.) 

19.606 (1923). Electrolytic Zinc Co. of Australasia, 

Ltd. See X. 

19,982 (1923). Ozon -Teehnik Akt.-lYs. Apparatus for 
electrically producing ozone. (201,938 ) 

29.387 (1923). Chloride Electrical Storage (\>. (Electric 
Storage J3uttery Co,). Electric accumulators. (217,131.) 

XII. — Applications 

(ioonewardene and Julien. Mnmdaetuie of desiccated 
nuts and oil from coconuts otc. 11,174 June 11. 

J\ irsclibraun . 14,054. See l. 

XII. — Complete Specifications Accepted 

33,226 (1922). Lcgradi. Manufacturing soap* poor in 
waiter. (202,263.) 

32,623 (1923). Caldenvootl, Webb, and Reihl. >Ve Xlll. 

XIII. -Applications 

Mclita. Manufacture of rosins. 14,244 June 12. (l r .S 
12 6 23.) 

Mulligan. Paints und washes 14,328. June 13. 

XIII. — Complete Specifications Accepted 

6975 (1923). Eroudtoot and Sons, Ltd , and Robiitson 
Plastic material for the production ot moulded articles. 
(216,952 ) 

15,769(1923). Davidson. Brand preventing ink. (217,053.) 
32,623(1923). Calderwood. Webb, and Reihl. LVvjmration 
of oils for varnishes, printing inks, points, linoleums, and 
the like (217,150) 

XIV. -Applications 

Churchill. Vulcanising material. 14.391. June 13. 

Mann. Treatment ot rubber latex. 14,312. June 13. 

XV. — Complete Specification Accepted 

6976 (1923). Broadfoot A Sons. Ltd., and Rol>ortson. 
Adhesive. (216,953.) 

XVII. — Complete Specification Accepted 

S870 (1923). Bmm. Process for the production of 
phosphoric* derivatives of inositol. (216.982.) 

XIX. — Applications 

Rolierts. B'ood products, 14,102. June 11. 

Westawny. Treating and preserving creum etc. 14,4 45 
June 14. 

XIX. — Complete Specifications Accepted 

13,621 (1923). Pul hhertson . Process for prose rv ing meat 
(217.028.) 

21,843 (1923). Bley Preserving food. (217,103.) 

25.000 (1923). Cut hhertson. Preserving fruit and vege- 
tables. (217.117.) 

XX. — Applications 

Chem. BY hr. voim. Sandoz. Manufacture ot cardiac 
glueosiile of Bulhus scilbe, 14.046. June lo (Suit/ , 
7.6.23). 
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Coko and Mnxtid. Oxidation of cyclic' bodies. 14,115. 
Juno H . 

Desborough, Knight, and Thomson. Nitration of mate- 
rials. 14,1*14. Juno 11. 

Marks (Carbide &• Carbon Chemicals Corporation). pro- 
cesses of making alkyl chlorides. 14,077. Juno 10. 

XX. — Complete Specifications Accepted 

S71J (1923). Medical Research Council, and Dudley. 
Manufacture of a purified form of insulin. (219,978.) 

15,934; (1923). Chem. Falir. vorm. tiaudoz. Manufacture 
of the cardiac glncoside of Bulbus seill >*. (199,400.) 

31,991 (1923). Comp. Nat. do Mat. Colorantes et do Prod. 
"Chimiques. Manufacture of pcrylcnc. (208,722.) 

XXI. — Complete Specification Accepted 

8,14 7 (1923) Bolton, and Ca\ rn dish's, Ltd. Fixing- 
Solutions for photography. (219,979.) 

XX I I. — Application 

Dcsborough ami otlnis 14,1-14. Su XX. 

XXIIk- Application. 

RootJmum, and Ku>haw & Co. A isi.nutrrs. 13.991. 
June 10 


GENERAL NOTES 

Official Trade Intelligence 

The Department of Overseas Trade (Dcn elopment 
and intelligence, 35 Old Queen Street, London, 
S.YY.l) lias received the following enquiries for 
British goods. British firms may obtain further 
information by applying to the Department, and 
quoting the specific reference number: — Argentina: 
Silk, (722 and 723) ; Belgium : Leather, skins, var- 
nish, (70 ( J) ; British India : Steel, copper, (The 
Direetor-Oeneral, India Store Department, Branch 
No. 10 Belvedere Road, Lambeth, S.L. 1) ; Canada : 
Steel, (7<U) ; Greece : Metals, building materials, 
(712) ; Netherlands: Glassware, (713) ; Iron, (714) ; 
South Africa: Paper, (70S). 

Trade information 

Fml Economy.- At the Convention of the District 
Engineer Representatives attached to the Feed A Vat or 
Specialists Company, held in Liverpool from June 10 
to 13, the- Annual Dinner took the form of a send-off to 
the Manager, Mr 11. VV Bannister, who is now on a 
voyage to the Dinted States to obtain further data 
for securing economies in steam raising, so that still 
greater services will he rendered to .steam users all 
over the world in the; treatment of boiler-feed water. 
Mr. \Y\ H. Crowe, of the Andrew' Maxwell Co., 
referred to the appreciation by steam users of the 
research in colloidal chemistry carried out under the 
direction of Mr. Bannister. The treatment of each 
set of boilers, or even one boiler of a battery, made the 
^rvieo of the district engineers of particular value, 
whri^J^' r< -‘ (llution intricate laboratory tests to 
the podMiW^ sim P lc ‘ demonstration enabled works’ 
managers aV (l ^poriiitendent engineers to see at their 
own desks, within V 11 minutes, how the adoption of 
colloidal principles to increased power at lower 
fuel and repair eosts.\ 

The Tally Gas Plant\n Canada,— The City Council 
of Belleville, Ontario, Canada, has\ decided to adopt 
the recommendation of f\he special Committee investi- 
gating the Tully Gas Plant, by whfic-h the plant will 
be accepted by the city. The special committee 
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reported: (1) That the plant is capable of produc 
mg 45,000 cb. ft. of 450 B.Th.U. gas per ton c 
coal, with an oil consumption of less than Htf&Uon 
per 1000 cb. ft. of gas. (2) That one man p^rifchif 
will operate the plant with assistance for clinkerin 
every 24 hours. (3) That tho plant as far as wa’ 
possible for the Committee to ascertain, lives up t( 
the guarantees of tho Tully Gas Plants, Ltd. 
(4) lhat since the Tully system has been installs 
the Government heat tests of the gas have ranger 
from 458 to 484 B.Th.U. ’s. (Government standai 
being 450 B.Th.U. s.) The committee further saw 
it felt assured that the installation of the Tull\ 
wyntem was wise ami that- tho Gas Department 
would now bo on a profitable basis. 

Smokeless Fuel in Glasgow.- The Glasgow Cor 
poration Gas Department has decided to erect a 
plant utilising I he Maclaurin process for producing 
smokeless fuel. The chief feature of the process is 
tli(‘ producer, which is built by Messrs. Blair, Camp 
bell and McLean, Ltd., of Govan, Glasgow. This 
low-temperature producer is internally heated only 
and supplies gas ranging from 140 to 350 B.Th.U. 
per cb. ft., according to whether it is worked foi 
complete gasification, smokeless fuel, or metallurgical 
coke. The low cost of the gas makes the process 
very suitable for heating retorts, but the main object 
ot the plant to be installed in Glasgow for carbonising 
35,000 tons of coal annually, is "the production of 
smokeless fuel. 

Pul censed Fuel . — It is announced that the Birming- 
ham Corporation has decided to install the Lopuleo 
system of pulverised fuel on six boilers in the NecbelJs 
power station, instead of the mechanical stoker 
equipment previously ordered. As there is no 
room for the ordinary arrangement of coal bunker, 
drier, pulveriser and separator independently for ouch 
boiler, a separate pulveriser house will bo erected on 
the* other side of a canal by the boilerhouse, and the 
pulverised fuel will be blown across through narrow - 
bore pipes under 40 to 50 lb. pressure. 

A. F. Chair & Co., Ltd., Engineers, Paislev , 
announces that their London oflice will be moved 
on June 24 from 12, Old Jewry Chambers, E.C. 2. 
to Abbey House, 2-8, Victoria Street, Westminster. 
S.W. 1. 


PUBLICATIONS RECEIVED 

James Dewar. By H. E. Armstrong. l»p. 32. London 
E. Benn, Ltd., 1924. Price Is. 6d. 

Chemical Reviews, Vol. 1, No. 1. Pp. 14t. Published 
qun»*teily for The American Chemical Society. Bulb- 
moie, U.S.A. : Williams and Wilkins Company, 1921. 
$4 to members, §5 to non-members. 

ItErORT OF THE LlVKSEY PROFESSOR, J. W. Cobb, C.B i> , 
B.Se., for the session 1922-1923. Department of 
Goal Gas and Fuel Industries (with Metallurgy). Hu* 
University of Lee<ls. Pp. 11. 

Kelly’s Directory of Merchants, Manufacturers 
Suiffkrs of the World. A Guide to the Export .nxl 
Import, Shipping and Manufacturing Indust.ix^. 
Thirty-eighth edition. Vol. I, Pp. ecci-f 2522. \ "I 

If, Pp. cxviii i 2158. London: Kelly’s Directoi |S , 
Ltd., 1924. Price 64s. 
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EDITORIAL 


T HE first World Power Conference was opened 
in the conference halls of the British Empire 
Exhibition on Monday last by the Prince of 
j Wales, and the serious business on the programme 
began on Tuesday. Representatives of no less than 
tairtv different countries, including the British 
Dominions, will be busy for nearly a fortnight, 
discussing problems that are of vital importance. 
H is fitting that the Conference should be inter- 
mit iom.l rather than national, for its purpose is to 
discuss the various ways in which power can be 
utilised and how the sources of power can be adjusted 
hot h nationally and internationally. The programme 
is enormous and covers every aspect of the subject, 
o\cr 300 papers having been prepared for the Con- 
ference. The discussion first centres 011 the potential 
1 csourccs of hydroelectric power, oil and minerals 
m each country, and the generation and utilisation 
ot power ; it then branches c^ut to consider the neces- 
sin research in its widest sense, and there will be 
> 'inferences on the development of scientific agricul- 
Pi if, on technical education and its improvement, 
on ihc economic and financial aspects, both national 
»nd international, of industry, and many other 
Hihjocts. As the Prince of Wales said, in his opening 
s pe«rli, “ the study of power is still in a comparatively 
< l> montary stage, and no effort has hitherto been 
to find out on what foundations our present 
industrial structure is built, and what part pow r er 
[*bi \ s in it.” And one speaker pointed out, very 
Dnly, that ancient civilisations failed to advance 
In < mse they failed to discover new sources of power. 


The characteristics and utilisation of the different 
sources of power have been the object of a vast 
amount of investigation during recent years, and the 
technical journals are filled with accounts of devices 
for economising coal, for the utilisation of waste 
materials or the better use of ordinary fuels, for the 
conservation of heat, for the economical application 
of power, such as the wave-impulse process, the 
mercury boiler, the high-pressure boiler recently 
described in Chemistry and Industry , fuel economisers, 
pulverised-fuel installations, heat exchangers — the 
list is unending. But the fundamental problems 
remain untouched, although the effective use of power 
for industrial purposes is at the very base of the social 
structure. Yet our resources of coal and oil are 
to be considered as w asting assets if w r e are to believe 
one branch of opinion, although optimists are not 
lacking to proclaim that only a fraction of the world's 
power resources has been tappecL However that 
may be, W f e in England will bo forced to consider the 
problem very seriously in a few hundred years. 
Pictures have been drawn of the migration of industry 
from the coal fields to districts with water power, of 
the abandonment and consequent impoverishment 
of the countries that lack “ white coal,” as our Gallic 
friends call h y draulic energy. But it is not easy to fore- 
see economic conditions even a few months ahead, and 
we cannot pretend to the century -striding imagina- 
tion of Mr, Wells. Whatever may be the result of 
the Conference, it cannot but stimulate efforts 
“ amongst the nations in the endeavour to harness 
the forces of Nature for the common good.” 
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Chemists have a particularly deep interest in the 
problems of power, whether as motion or heat, apart 
from the fact that power and labour are two economic 
factors that have an important influence on the 
application of chemical processes. The particular 
aspect of the problem that concerns chemistry is the 
utilisation of low-potential energy, energy that is 
developed irresistibly in every hedgerow, in every 
mossy cranny of the wall, in every flower-decked 
field. An esteemed clerical contributor has written 
in these columns about Prof. Baly’s work on the 
synthesis of sugars in the plant, and it is to bo 
hoped that the work is making good progress, for 
we know so little about the chemical operations 
performed by living matter. Despite the perfection 
of modem chemical methods, despite the vast 
accumulation of chemical data, operations are 
performed at low temperatures by the vegetable 
world that are difficult of imitation in the laboratory, 
and then only at a considerable expenditure of energy 
and with the aid of elaborate apparatus. Last 
week Prof. Drummond pleaded for a broader basis 
in the training of chemists, and remarked how often 
chemists were faced with the problems of the cell. 
How beautiful are the processes of the living cell ! 
Who could fail to be impressed when the microscope 
reveals the amazing process of cell division, when 
the chromosomes are seen to divide equally, arrange 
themselves symmetrically, one-lialf at each end of 
the cell, when the formation of the dividing wall 
becomes apparent, to be followed by the separation 
of two cells where there was but one before. We 
have no explanation of this mysterious activity, 
we cannot imitate it, hut we can be confident that 
an explanation will be found. Prof. Irvine and 
liis co-workers are unravelling many twisted threads 
in the chemistry of the carbohydrates, Prof. McBain 
has inspired an active school of research in colloid 
chemistry, and at Liverpool, those members who 
attend the Society's Annual Meeting, will be able to 
see Prof. Baly in the flesh and to acquire fresh know- 
ledge about the syntheses in the plant cell. Pes- 
simism leads nowhere, optimism is too often blind, 
but we are confident that the future holds a vast 
treasure of knowledge that will be won and dis- 
tributed. Sir William Pope has thought much 
about these matters, and it is of interest to quote 
from his recent Cantor Lecture : “ Fears are often 
expressed that humanity is being impoverished, and 
that posterity will be embarrassed by the rapidity 
with which our coal and petroleum resources are 
being consumed ; but it is reasonable to presume 
that long before these potential supplies of energy 
have disappeared, their applications will have become 
obsolete. Whilst every motive exists for employing 
our present sources of energy with the maximum 
efficiency, we may safely leave posterity to look 
after itself with the aid of its scientific heritage.” 
How fortunate will be the ch^uist who arrives at 
an understanding of the melanism of chemical 
changes, particularly of catalytic reactions such as 
occur in living matter ; he will have his fingers on 
the very pulse of life. We cannot tell whither we 
are going, but chemistry is preparing the road to 
the future. 


INDUSTRIAL FILTRATION PART II 

By S. G. URE, M.A., B.Sc. 

Sand Filters 

Sometimes the water supplies to factories contai 
impurities which can be removed either direct! 
by filtration or precipitated by treatment wit 
suitable materials and then filtered. The. type c 
filter usually employed in this class of work is th 
sand filter. One plant of this type made by th 
Paterson Engineering Co. consists of a cylindrica 
steel vessel having dished ends placed with it 
axis vertical in the smaller sizes, and horizonta 
in the larger units. A layer of pea gravel is spreac 
on the bottom of this vessel and over this is placec 
the filtering medium consisting of a thick bed o 
quartz sand. To prevent disturbance of the uppe: 
surface of the sand and to ensure an even feed. 



Paterson Gravity Filter 
Fia. 1 


the water enters through a trough situated near 
the top, and riveted to the inside of the cylinder 
The water, after flowing down through the sand, 
is collected by a manifold strainer system and leaves 
the filter through an inspection box. These filters 
may be of the gravity or pressure types illustrated 
in Figs. 1 and 2. As the rate of filtration with 
this system is fifty times that obtained with the 
slow sand filter, it is evident that for succe^iul 
working efficient means of cleaning the filtering 
medium must bo installed. In the smallest 1>’T K ‘ S 
this is done by passing a current of water in tlio 
reverse direction through the sand which meanwhile 
is agitated by stirrers operated by a hand wheel 
on the top of the filter, whilst in the larger 
the agitation of the sand bed is effected by < ° 711 ' 
pressed air. When cleansing the filter the wnier 
level is , lowered to the level of the inlet trough, 
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>ress©d air admitted at the bottom of the filter, 
diieh. thoroughly agitates the sand and loosens the 
ntercepted impurities. The impurities are washed 
ipwards by a current of water, also admitted at 
lie bottom of the filter and are collected and 
emoved through the annular trough. The cleansing 
nd aeration of the bed can be accomplished in a 
ew minutes, and on the filler being again put into 
ommission an automatic outlet control causes 
his to take place gradually, thus ensuring a filtered 
lischarge. When very large : unite are desired, 
horizontal cylinders are employed, as it is found 
hat in the vertical type, dished ends greater than 
• ft. in diameter cannot withstand the pressures. 
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collecting space for the filtered liquor. The upper 
edges of the plates are bevelled, so that when two 
plates are in contact, a , V-shaped groove is formed, 
which can be filled with a suitable jointing material, 
" suoh as portland cement, lead, or a mixture of 
.sulphur and graphite. The unfiltered liquor ii 
admitted above the porous .plates, and is filtered 
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Paterson Pressure Filter 

Fro. 2 

lhe coagulation of very finely divided particles is 
checked by the addition of small quantities of 
mi I ph ate of alumina which, reacting with the calcium 
carbonate, either present in or added to the water, 
hams aluminium hydrate, which brings down the 
mi speeded matter. The firm provides an auto- 
matic coagulant-supply gear, which adds the correct 
amount of coagulant to the varying volumes of 
Ua1( - T passing through the filter. 

•<+ 

Porous Plate Filters 
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by its passage through them. Porous plate filters 
worl^ either under vacuum, but usually under 
pressures greater than atmospheric. The smaller 
sizes, illustrated in Fig. 4, consist of a vertical cast 
iron cylinder, provided with a hole in the, bottom, and 
fitted with a swing cover on the top. Into this 
cylinder is placed a stoneware cylinder open at the top, 
and having a central outlet pipe at the bottom which 
passes through the hole in the bottom of the outer 



In biters of this class made by 8. Bornett and Co., 
Lhl .*. aiul illustrated in Figs. 3, ‘4 and 5, the filtering 
medium consists of porous plates, made of carbon, 
sll »< a, fireclay and siliceous clay. Such filters are 
< 1 pa fi le of handling acid, alkaline, corrosive, hot and 
; ’ u i 1 ‘ c liquors. In its simplest form the filter is made 
'' flying a number of these bricks suitably shaped 
!P a ‘ bottom of an earthenware cylinder, as shown 
1J1 , P an i n ^g* 3. At the lower comers of these 
l " 1PS are projections, which. keep the plates clear 
10 bottom of the cylinder and so provide a 


A— Filter. B— Funnel. C~ Plates. 

Bornett Pressure Filter, 20-gallon Pot Typ6 
Fig. 4 

cylinder, the joint between the outer and inner 
cylinder being formed by a rubber ring, which fits 
tightly over the outer surface of the outlet pipe. The 
porous plate is fixed near the bottom of the stoneware 
cylinder, which is then filled with the liquid to 
be filtered. The cover of the outer cylinder having 
been put into position, and screwed down, com- 
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pressed air is admitted to the cylinder, and forces 
the liquid through the porous plate, and at the 
same time compresses the rubber ring between the 
bottom of the cast iron and the bottom of the 
porcelain cylinders, thus forming an airtight joint. 
In the larger sizes (Fig. 5) the cast iron cylinder is 
horizontal, and a number of rectangular troughs, 
suitably dimensioned to fit the cylinder, are attached 
to the cover. This cover is mounted on a trolley, 
to facilitate the insertion or withdrawal of the 
troughs from the cylinder, and the inner ends of 
the troughs are fitted with wheels, which, running 
on rails attached to the w r all of the cylinder, prevent 
tilting. The troughs are provided with a double 
bottom made of porous plhtes cemented together. 
Outlet pipes communicating with the space between 



Bornett Pressure Filter 
Capacity 50 Gallons an Hour 
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the porous plates and the bottom of the trough 
pass through the movable cover, and are then 
connected to the tank for reception of the filtered 
liquor. The leakage of air round those pipes is 
prevented by suitable stuffing boxes and glands. 
In operating the machine, the troughs are with- 
drawn from the casing and filled with the liquid 
to be filtered. They arc then run into the cylinder, 
and after the cover has been screwed up, compressed 
air is admitted to the cylinder, the filtered liquid 
being removed by the outlet pipes, which can if 
desired deliver the liquid into a receiver placed on 
a higher level than the filter. After filtration, if wash- 
ing of the precipitate is necessary, the troughs may 
be withdrawn, filled with water, and again returned 
to the cylinder. Compressed air is again applied, 
to force the wash water through the precipitate on 
the plates. After washing, the air is released and 
the troughs withdrawn to enable the precipitate 
to be removed. Filtration can be made continuous 
instead of intermittent by running in the liquid 
from overhead receivers under pressure and washing 
or extraction can be carried out in a similar manner 
without withdrawing the troughs in the manner 
described. The following figures give an indication 
of the rates of flow obtained with filters of this type : — - 


Material 

Thickness 
of cako 

Working 
pressure 
in lb. per 

Flow in 
litres per 
sq. metre 

Calcium chloride . . 

in. 

3 

sq. in. 

30 lb. 

per hour 
200 to 260 

Magnesium carbonate 

3\ 

Vacuum 

200 

Photographic chemical 

U 

GO lb. 

160 

Silicic acid . . 

H 

Vacuum 

145 


Tn the Berkefeld filter, illustrated in Fig. fi, the 
filtering medium consists oftcarbon or kieselguhr 
candles cemented into metallic caps having central 
outlet pipes. These candles are suspended by their 
outlet pipes from ^jplate placed at right angles to 
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the axis of the cylindrical containing vessel. Tht 
plate divides the cylinder into two compartments 
the lower one of these containing the filter candles 
The liquid to be filtered is pumped into this com 
partment, and in its passage to the upper compart 
ment must flow through the filtering medium 
The outlet for the filtered liquid is attached to the 
upper compartment. In using the filter a fine 
coating of kieselguhr is first deposited on the outside 
of the candles, by mixing kieselguhr with the 
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Section of Berkefeld Filter, Large Size, Pattern T 
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incoming water. After a suitable layer of kiesel- 
guhr has been formed, the liquid only is admitted 
to the lower compartment, and filtration is con- 
tinued until the rate of flowdalls off owing to the 
accumulation of impurities on the filtering surface' 
When this occurs, the filter is cleaned by passing 
water in the reverse direction through the filtering 
medii/m. This water washes off the kieselguhr 
deposit and the impurities collected thereon, and 
these can be removed through a cock at the bottom 
of the filter. 

Bag Filters 

An early form of filter consisted of a number of 
bags made of muslin or cotton wool. The open 
end of each bag is attached by means of a mot nl 
fitting to short pixies projecting downwards from 
a trough or launder. The liquor to be filtered ^ 
fed into the launder, and entering the bags sus- 
pended underneath, flows outwards through flu* 
filtering medium whilst the precipitate is retained 
in the bag. Filters of this type can bo made having 
a very large filtering surface but can only be worked 
at low pressures. When filtering hot liquors, n 
order to retain the heat, the bags are enclosed ui 
a steam-heated cast iron chamber. This type «>f 
filter w r as largely used in sugar refineries and m 
still employed in the filtration of gases obtained 
from furnaces smelting lead and zinc ores. In this 
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case bags 18 in. in diameter and 30 ft. long are The outlet pipes from the leaves are coupled to a 
used. These are usually made of wool, as this collecting pipe, which is connected with a receiving 
material resists the heat and acid fumes better tank, by a piece of flexible tubing, of such a length 
than cotton. that it will permit of the unit being immersed in the 


Leaf Filters 


Filters of this type may be divided into two 
classes, namely, suction and pressure leaf filters. 
Suction leaf filters were originally introduced to filter 
the slimes obtained by treating fines with cyanide 
to extract gold. The filter (Fig. 7) is built up of 
a number of leaves, each leaf consisting of a filtering 
medium in the form of a bag, which envelopes a 
rectangular frame usually made of perforated pipes. 
Inside this frame and rigidly attached to it is a 
stiff corrugated surface made of coconut matting, 
wood or iron. This prevents the collapse of the 
walls of the bag when suction is applied internally, 
and at the same time allows the liquor which passes 
through the filtering medium to reach the outlet 




Hand- operated Kelly Filter, ready for Filtering 
Fio, 8 

j>l wed at the top of the leaf. A filtering unit is furthest tank. In working this filter, the unit or 

f* 'lined of a number of parallel leaves rigidly sus- battery of leaves is lowerea into a tank, containing 

V tided from a series of cross girders. The distance the liquor to be filtered, and then suction is applied 

between the leaves depends upon the economical by means of a vacuum pump connected with the 

thickness of cake required, but is usually not less recoiver from which the nitrate can be removed by 
l! an four inches.* , . a suitable pump or barometric leg. When sufficient 
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thickness of cake has been built up, it can be washed binding on an inclined surface they press the cover* 
by immersing the battery of leaves in a second tank, against the flange of the cylinder. These radial * 
containing water, and again applying suction to the arms are connected at their inner ends to the actuating 
leaves. If the cake has to be dried, the battery of mechanism which operates them all simultaneously, 
leaves is removed from the wash tank, and a current Mounted on the outside of the cylinder are the’ 
of air is drawn through the cake. To remove the valves for controlling the admission of the liquor to 
cake, compressed air or steam with or without the be filtered, and the wash water, an automatic com- / 
aid of an externally applied jet can be used, or the pressed -air regulator, an air release valve and a 
leaves may be immersed in a tank of water and a drain cock, In operating the filter the relief valve is 
reverse current of water employed. A travelling opened until the filter chamber ia filled with the ‘ 
crane carried on a suitable track above the tanks liquid being filtered. On closing this valve the - 
is used to transport the batteries of leaves from pressure rises inside the filter and filtration begins, 
one tank to another. Smooth running must be an the pressure being maintained constant by the 
essential feature of this crane, as jerky motion is incoming liquid. When the desired thickness of cake 
liable to dislodge the cake, and so nullify subsequent has been formed the unfiltered liquor in the cylindor 
washing or drying operations. Special attention is returned, through the drain cock to the storage '" 
should be given to the method of attaching the battery tank. Whilst this is being done, the cake is h$ld in 
of leaves to the crane, to ensure that the pull exerted position by compressed air admitted through the 
by the crane is directly over the centre of gravity automatic "air regulating valve. If, after draining, 
of the battery of leaves. During transportation, washing is required, the wash water is pumped into 
suction should be applied to the leaves to prevent the cylinder, and as its level rises in the chamber, 
displacement of the cake. For efficient working, air is released in such a manner that a positive pressure 
the filtering surface must be kept continually im- is maintained on the cake. When the cylinder is 
mersed in the liquid, or wash water, and this is full of water, the condition will bo similar to that 
accomplished by admitting the liquor or wash water existing at the end of filtration and washing can 
to the tank at a faster rate than can be dealt with begin. Unfortunately, this operation requires con- 
by the filter, and removing the excess through a siderable skill and care, as a fall in pressure is liable 
weir at the top of the tank above the filtering surface, to crack or break the cake and so cause uneven Wash- 
Fillers of this type are made having a filtering ing. To overcome this, water containing unwashed 
surface of 10,000 square feet, and wnth this size of cake from previous runs or inert clays is sometimes 
filter, the crane may be required to handle loads of used to fill up any cracks or holes which may be 
about 20 tons. As, however, this is a low pressure formed during the transition stage. When it is 
filter, the maximum filtering pressure being always necessary to dry the cake, the liquid in the cylinder 
less than atmospheric, thus necessitating very large is again drained off through the drain cock, the cake 
filtering surfaces, pressure leaf filters have been being again held in position by a positive pressure 
introduced. Belonging to this class are the Kelly produced by compressed air. After all the liquid 
and Sweetland filters made by the United Filters has been removed from the cylinder, the air is allowed 
Corporation, and the Vallez • Filter, manufactured to flow through the cake and escape" through the 
by the Vallez "Rotary Filters. The Kelly filter outlets of the leaves. Here, again, care must be 
(Fig. 8) consists of a number of rectangular leaves taken to prevent the cake from cracking or breaking, 
of analogous construction to those used, in suction To discharge the filter, the air pressure is released, 
filters, placed parallel to one another, and to the the cover unlocked, and then drawm as smoothly 
axis of a surrounding cylinder. To obviate the as possible out of the cylinder. The outlets of the 
necessity of a crane, involving considerable head leaves are then closed, and air at about 10 lb. per 
room, for the removal of the leaves, the axis of the square inch pressure is admitted into the interior 
cylinder is only slightly inclined to the horizontal ; of the leaves. Higher pressures are not used, as 
the withdrawal of the leaves through the lower end they are liable to injure the filter cloths. The 
of the cylinder being thus assisted by gravity. In efficiency of this process is again lessened by the 

the twin unit type, however, the axes of the cylinders presence of cracks or holes in the cake. For efficient 

arc horizontal, the movement of the leaves being working of the filter the cakes on two adjacent leaves 
effected by a motor driven mechanism. The leaves should not touch each other. Where economy <>! 

are attached to the cylinder cover, the outlet pipes floor space is essential the twin unit type can he 

passing through the cover, and then being coupled to adopted. This consists of two cylinders with then* 
the discharge pipe. The other ends of the leaves axes in line, and having a space between them 
are attached to a horizontal bar carrying two small equal to the length of the cover and leaves, when 
wheels, which run on rails fixed one on each side of fully drawn out from the cylinder. Into this spa* r 
the inner surface of the cylinder. The cylinder cover the leaves are drawn, alternately from each cylinder, 
is also carried by a frame mounted on wheels, which in order to remove the cake. 

travel on rails extending from the cylinder. In The Sweetland filter (Fig. 9) as at present design- d 
this way the cover and leaves can be easily with- consists of a cast-iron cylinder permanently clo d 
drawn from the cylinder, to permit of the removal at either end and divided longitudinally so s& 0 
of the cake. The tightening of the joint between form two equal portions. The axis of the cyliid r 
the cylinder and cover is effected by a series of radial is horizontal, and the upper half is rigidly attached ! > 
arms carried on the cover. These engage in a series columns supporting the machine,/ whilst v $he low t 
of U bolts fixed to the cylinder in such a way that by . half is hinged tb the,upjw, i 3 i suc^a jray ,.^at it e;.n 
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firing through an angle ol at loast 90°, f ' Counter- 
balance weights attached to this portion facilitate 
its rotation into the shut position. The closing of 
the joint between the upper and lower halves of the 
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a common collecting pipe, 
points of the upper half of 


Lugs cast at the lowest 

the casing space out the 

leaves and prevent them from rotating. A channel 

.1 „ , , .<Jast near the highest point of the upper half of the 

casing is effected as follows. Rigidly attached to casing carries a steel pipe parallel to the axis of the 
i he upper half and having its axis parallel to the ..' filter. This pipe is capable of slight longitudinal 
*£,, a carrying a number of as well as rotational motion, and carries a number 


eccentric sheaves. The straps 6f these sheaves are 
each connected to a rod terminating at its lower end 
in a bolt head. These rods swing Into slots formed 
in the outer flange of the two portions of the casing, 
the heads being in contact with the lower flange. 


\ hand wheel opera! 
iotates this shaft, and t 


rain of toothed wheels 
raises or lowers the rods. 



Cross- sect! on of Sweetland Filter 
Fig. 0 


thereby applying or releasing the pressure on the 
joint. A passage is cast in each portion of one of 
the ends of the filter, in such a manner tlmt when 
t lie easing is closed one complete passage is formed, 
having its inlet on the outer surface of the upper half 
ind its outlet at the lowest point on the inner surface 
"i the lower half. The inlet pipe is bolted to the 
nih t to this passage, the outlot of which discharges 
>tilo a duct cast in the lower half of the casing, 
ihis duet is covered by a distribution plate through 
I'lm h the liquid is discharged evenly between the 
mvok throughout the length of the filter. Drain 
j'H ks are fitted at the lowest points of the lower 
•'"If of the casing. The leaves of this press are 
< uvular and of such a diameter that they fit closely 
'• ‘Oust the inner surface of the casing. They are 
“dai-hed to the upper half of the casing by the outlet 
which, starting from the highest point of 
1 U ' 1 l ea f> pass through the highest points of the 
n :>per casing and (|ascharge ; through sight glasses into 


of nozzles, through which flows the water required 
for sluicing the cake off the filtering medium. The 
method of operation of this filter is analogous to 
that employed on the Kelly machine. 

When extra agitation of the liquor being filtered 
is necessary, some of it is allowed to escape from the 
filter through the sluicing pipe mentioned above. 

The housing of the Vallez filter is also cylindrical, 
and cast in two portions, which are bolted together, 
giving a longitudinal joint. The axis of this casing 
is horizontal, and as it does not require to be opened 
for the removal of the cake a permanent joint can 
be made after the filtering surface has been put into 
position. The filtering surface is formed of a series 
of cloth -covered discs which are keyed to a stout 
hollow shaft. The discs are provided with hollow 
hubs which regulate the spaces between the discs. 
The hollow portion of the hub communicates with 
the drainage area behind the cloth, and by means of 
radial holes in the shaft, with the hollow portion of 
the shaft. Four angle irons attached to the peri- 
pheries of the discs maintain their alignment, and 
at the same time remove any solid material from the 
wall of the casing. The shaft is carried by bearings 
in the end plates of the casing, leakage past these 
bearings being prevented by suitable stuffing boxes 
and glands. One end of the hollow shaft is plugged 
and fitted with a worm wheel which engages with a 
worm, through which rotational motion is given to 
the shaft and leaves. The other end of the hollow 
shaft is fitted with a stuffing box and gland through 
which passes the outlet pipe for the removal of the 
filtered liquid. At the lowest point of the casing is a 
trough which contains a screw conveyor, bv which the 
cake is carried to the discharge boxes. At the highest 
point of the casing is a second channel containing a 
pipe having a series of nozzles so arranged that they 
can direct streams of water or air over the filtering 
surfaces of the discs, and so remove the cake, which 
is then carried by the above mentioned angle irons 
into the lower trough. Suitable openings at the 
bottom of the filter-casing admit the solution to be 
filtered, the water for washing the cake, and steam if 
required, and permit of the removal of the surplus 
liquor and wash water. A small cock at the top 
of the filter provides a suitable vent for the air 
displaced by the incoming liquid. When the air has 
been displaced, the pressure inside the cylinder rises, 
and forces the liquid through the filtering medium. 
The rotation of the discs keeps the liquor thoroughly 
agitated, and ensures a uniform deposit of cake. 
This machine is also provided with an ingenious 
device by which the thickness of cake can be directly 
measured. After formation of the cake, the liquor 
is drained off, the cake being meanwhile held in 
position by a positive pressure created by the admis- 
sion of compre* 


air to the filter, ll washing is 
^air is- gradually displaced by wash 
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water, care being taken to prevent fluctuation in the 
pressure on the cake. After washing, the surplus 
wash water can be again drained ot!, and if necessary, 
the cake can be dried by compressed air before it is 
blown off the leaves by the compressed air admitted 
through the top manifold pipe. These pressure 
filters require skilled attention, to prevent the crack- 
ing and breaking of the cake during the removal of 
the surplus liquor and wash water. 

Continuous Filters 

This type of filter is suitable for handling free 
filtering materials at such temperatures that the 
vapour pressure does not greatly reduce the vacuum 
employed. Filters of this class may be divided into 



Oliver Filter with Oscillating Agitator and Enclosed 
Heads 

Fig. 10 


two types, namely, the drum and the disc type, and 
although the former has been in use for a considerable 
time, its modern development only dates from 1908, 
when the Oliver filter (Fig, 10) was invented. This 
filter consists of a hollow drum, which rotates on a 
horizontal axis. The outer surface of this cylinder 
is divided into a number of independent and separate 
compartments by partitions placed parallel to the 
axis of rotation. Supported by the outer edges of 
these partitions is a screen, upon which rests the 
filtering medium, in the form of a continuous sheet. 
Each compartment has two outlets, to facilitate 
drainage, one on the leading, and the other on the 
lagging side of the compartment. Thes<> two outlets 
are coupled to one pipe, which, passing through one 
of the trunnions supporting the drum, terminates 
in its own port on the end of the shaft. The valve 
consists of a hollow cylindrical casting, on the inner 
face of which is an annulus which coincides with the 
ports on the ’^fidof the shaft. A number of radial 
walls divide Cylinder into a number of compart- 
ments, the oflilete of which are formed by holes 
drilled in this> r <outer end of the valve. Adjustable 


bridge pieces are fitted into the annulus, so as t 
isolate tne group of ports in communication with or 
chamber of the valves, from the groups of ports i 
communication with the chambers on either side 
The shaft of the drum rests on bearings mount© 
on the upper edge of a tank which is provided with 
suitable agitating device, and contains the liquid t 
be filtered, which thus covers the lower portion of th 
drum. The lowest chamber of the valve, whic 
remains stationary, is connected to a vacuum pump 
and in this way a suction is applied to those com 
partments of the drum immersed in the liquid. Thf 
filtered liquor drawn into this chamber can be caugh 
in a receiver, placed in the pipe line leading from thf 
chamber to the vacuum pump, and can be withdraw! 
from tills chamber, by another pump, or barometric 
leg. As the drum rotates, these compartments 
after passing the first bridge, come one by one iirte 
communication with the second valve chamber ir 
which a low vacuum is maintained. During the 
time that the compartments are in communication 
with this chamber of the valve, the cake is washed by 
water applied in the form of a fine spray. The com- 
partments of the drum during this period are ascend- 



Sketch of end view of FEinc Filter 
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ing from the upper edge of the tank to their higher 
position. During the descent of these compartments 
from their highest position their ports pass the second 
bridge and come into contact with a third chambe r 
of the valve in which also a low vacuum is maintained 
By this means air is drawn through the cake to dry it 
Just before the compartments of the drum reach th»‘ 
level of the upper edge of the tank, their ports pass 
third bridge piece, and bring them one at a time iid<> 
contact with a fourth valve chamber containing com 
ressed air, which loosens the cake, and causes it t<» 
e easily removed by a knife or scraper, plac< 
parallel to the axis of the drum and a little above th 
upper edge of the tank. Further rotation of th ' 
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drum causes the ports, to pass the fourth bridge 
piece, and to come again into communication with 
the first chamber of the valve, just as the correspond- 
ing compartment is again submerged in the liquid 
in the tank. The compartments of the drum then 
repeat the cycle described above. 

To obviate the use of an atomised spray for washing 
purposes, and at the same time to compress the cake 
and provide a new method of removal from the 
drum, the Filter Engineers Incorporated have 
developed the FEinc filter shown in Figure 11. 

This consists of a drum filter similar in aotion to 
the one described above. Over the upper surface 
of the drum from the liquor level to the point of 
removal of the cake passes an endless belt made of 
a porous material such as wool or cotton. This 
belt extends over the full length of the drum and 
is carried by four pulleys mounted on a frame work 



Kestner Continuous Filter 
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attached to the top of the tank. Sometimes idle 
rollers resting on the top of the belt whilst in contact 
w ith the cake, are used to compress the cake on the 
drum. When the cake has to be washed, the wash 
u a ter is applied ns a stream on the uppe* surface 
of that portion of the belt in contact with the cake. 
The objects of this device are to prevent cracks 
developing in the cake, and so reduce the capacity 
of t he vacuum pumps required, to deliver drier 
rakes, to cause the cake to bo discharged as a sheet 
<>n the application of compressed air and to eliminate 
nozzle troubles and pumping plant required for 
atomising the wash water. 

Hie Kestner Evaporator and Engineering (Jo., 
dso manufacture a continuous filter of the drum 
>v[>e illustrated in Figure 12, which can 
be used for filtering volatile liquids. In this 
plant the drum is totally enclosed in a vapour- 
Wht chamber by means of a metal cover fitted to 
'be top of the liquor tank. The precipitate is 
■ Mped off the drum in the usual way and falls 
,M! ° a trough in which is a conveyor which carries >■ 


the precipitate to suitable discharging boxes. In 
the bottom of the liquor tank is an agitating gear 
driven from a crank shaft mounted inside the cover 
of the machine 

Bevel gearing and chain drives are used to transmit 
motion from the drum shaft to the conveyor and 
mixing shafts. The discharge of the vacuum pump 
is connected to the top of the cover of the filter. 
In this way any vapour which passes through the 
filtering medium is returned to the filter, thus main- 
taining the pressure within the casing at or about 
atmospheric, and at the same time preventing the 
loss of valuable vapour. Filters, of this type are 
being used for filtrations of volatile oils, in wliich 
case the filtering medium is made of cotton cloth. 
Messrs Kestner also make an open -typo filter for 
non-volatile liquids which is of similar design, except 
that the air-tight covers on the drums and conveyors 
are dispensed with. 

Another type of continuous filter, manufactured 
by the United Filters Corporation and known as 
the American Continuous Filter, is illustrated in 
Figure 13. In this machine the filtering surface is 
made up of a number of equidistant parallel discs 
mounted on a horizontal shaft. Each of these 
discs is made up of a number of sectors formed of 
wood or cast iron and suitably grooved to give 
efficient drainage, and covered with the filtering 
medium. The shaft carrying these discs contains 
a scries of equidistant holes, termed filter channels 
drilled parallel to its axis. The number of these 
holes corresponds with the number of sectors con- 
stituting a disc. An outlet pipo at the inner end 
of each sector connects the drainage area with one 
of these filter channels. Radial bolts are also used 
to fix the sectors in position. The filter channels 
arc connected at their outer ends to a corresponding 
number of radial ports formed in a conical bush. 
Inside this conical bush fits a conical plug divided 
up by bridges into a series of compartments within 
which are maintained the vacuum required for 
filtration, washing and drying, and the compressed air 
required for removal of the cake from the disc. 
The outlets of these compartments are formed in 
the outer end of the plug. 

This plug and its conical bush constitute an 
arrangement similar to the standard plug cock, 
but in this case the plug remains stationary whilst 
the bush or seat revolves. Tightness between the 
rubbing surfaces is maintained by the action of a 
spring on the plug. The disc shaft is carried on 
bearings mounted on the liquor tank in such a manner 
that the lower portions of the discs will be immersed 
in the liquor contained in the tank. The tank itself 
has on the discharge side of the machine a number of 
troughs each a little wider than the thickness of a 
disc, and so arranged that each trough encloses one 
lower quarter of a disc, the other lower quarter of 
the disc extending into the open portion of the tank, 
which docs not restrict the thickness of cake formed 
and permits of good circulation of the liquor being 
filtered. The cake is removed by radial scrapers 
and falls through the spaces between the troughs 
into a hopper. Wash water can only be applied to 
the cake in the form of a fine spray and great care 
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has to be taken to ensure Its uniform distribution 
over the filtered material. This type of machine 
has a greater filtering surface than that obtainable 
with the drum type of plant occupying the same floor 
space. 





A rail fixed to tne dotooui oi me annuxus and restjfi* 
on rollers maintains the trough in a horizonta 
position during rotation. A scraper which work; 
in conjunction with an elevator collects and removes 
the cake from the filtering surface. After the filterinc 
surface has passed this scraper a fresh lot of liquot 
to be filtered is uniformly distributed over the surface 
During this operation suction is applied to those 
chambers over which the liquor is being distributee 
thus removing the liquid and leaving the precipitate 
on the filtering medium. As the wheel rotates 
this precipitate passes under the wash water sprays _ 
the compartments underneath being again under 
suction to draw tho wash water through the cake. 
After passing the washing zone, suction is still applied 
to these chambers to draw air through the cake 
to dry it. Before reaching the scraper, compressed 
air is admitted to the chamber thus loosening the 
cake from the filtering surface and facilitating its 
removal by the scraper. 

{To be continued) 


MAGNESIUM SULPHATE IN CANADA 


American Continuous Vacuum Filter 
Fio. 13 

For handling coarse and granular products it is 
found that filters of the above types are unsuitable 
and this has load to the development of the Oliver 
Continuous Plane Filter, illustrated in Figure 14. 
This plant consists of a horizontal annular trough 
divided by a number of radial partitions into a series 
of compartments. Each of these compartments 



is cojwed^over the top with the filtering medium 
whi<Jl5j|jri carried on a suitable supporting surface. 

point of ete compartment is connected 
to o^h ’port on adrOliver automatic valve, whose 
a ads coincides with the axis of rotation of the annulus. 


A comparatively new industry has contributed to 
Canada’s mineral production within the past few 
years as the deposits of magnesium sulphate (Epsom 
Salts) have been proved and production started on 
a commercial scale. The alkali deposits which 
occur in numerous localities in the prairie provinces 
contain appreciable percentages of magnesium sul- 
phate and it is possible that from these occurrences 
commercial magnesium sulphate will soon be recov- 
ered as a by-product in the production of sodium 
sulphate. In addition to these deposits there are 
three known deposits in British Columbia, one ol 
which is being operated at the present time. 

The Mines Branch of the Department of Mines is 
investigating these deposits, in connexion with the 
examination of the sodium sulphate areas in the 
prairie provinces. 

A deposit of magnesium sulphate occurs in Spotted 
Lake, B.C., a slight depression in which is a partially 
dried up lake containing considerable quantities of 
hydrous magnesium sulphate crystals and saturated 
brine. Approximately 1600 tons of crude mag- 
nesium sulphate have been recovered so far. 

The Basque Chemical Company is operating <i 
series of five lakes situated 15 miles west of Ashcrofi 
British Columbia. From these lakes they are excavai 
ing crude magnesium sulphate (Epsom Salts) which 
is shipped to Vancouver where it is refined and sold 
as medicinal salts, and for tanning purposes. Plans 
are now under way for greatly extending the develop- 
ment of this deposit. 

There is a small lake one mile south of Clinton, 
British Columbia, from which a small tonnage of 
magnesium sulphate was obtained ; and, as the 
market increases, it may be possible to develop an 
export trade from Vancouver. 
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EXPERIMENTAL GAS PLAlVT IN THE 
UNIVERSITY OF LEEDS 
SIR CORBET WOODALL MEMORIAL 

In September, 1917, Mr. Henry Woodall, Junior, 
made the generous offer to erect and hand over to 
the University of Leeds an experimental coal gas 
plant in memory of his father, the late Sir Corbet 
Woodall, D.Sc. This offer was gratefully accepted 


.„Y* ‘i '' . /sV' * . - - 

who desired to be identified with Mr. Woodall in 
this work. 

It stands on a site provided by the University 
adjoining the Department of Coal Gas and Fuel 
Industries. Mr. J. F. Scott, A.M.I.C.E., has been 
the engineer in charge of the layout and construction 
of the plant, which is housed in buildings erected 
by Messrs. Banlcs Mawson, contractors, Leeds. 
Whilst the plant is arranged for the carbonisation of 


— Sectional Elevation . — 



— Plan — 



I a the Council of the University in November, 
I hi 7, but the conditions prevailing at that time 
i»i evented the carrying out of the project. When 
- nciimstances became more favourable, Mr. Henry 
Woodall commenced operations, and the plant is 
complete and ready for use, the scale of the 
heme for plant and fund connected therewith 
hiving been meanwhile extended by other donors 


coal, with recovery and measurement of the usual 
products, it is not merely a coal-gas plant of normal 
type on a small scale. It is designed to carbonise 
coal on a scale greater than is possible in laboratory 
apparatus, which is apt to yield some products in 
quantities too small to permit of measurement and 
examination. At the same time the scale of opera- 
tion is moderate, so that it will still be possible to 
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THE FOURTH CONGRESS OF INDUSTRIAL 
CHEMISTRY 

(From our Special Correspondent.) 

The Fourth Congress of Industrial Chemistry 
organised by the Societe de Chimie Industrielle was 
held from June 15 to 21 at Bordeaux. As in previous 
years numerous foreign delegates were present, and 
addresses wore delivered at the Congress dealing with 
two subjects of vital importance to the prosperity of 
South-West France, namely, Oenology, and the Pine 
and its Related Industries. All the papers read 
illustrated the essentially collective work of science, 
pursued by a multitude of workers of all ages and 
nationalities, following each other and associated 
by virtue of a tacit understanding to seek the truth 
and to apply that truth to the continuous trans- 
formation of the conditions of all men (Berthelot). 

The Congress opened on June 15 by a gala evening 
at the Grand Theatre of Bordeaux after which the 
foreign delegates and members were received in the 
“ foyers,” remarkable for their delicate architecture 
in the purest 18th century style. On June 16, the 
Congress was formally opened under the presidency 
of Monsieur Tassel rep-resenting the Ministry of the 
Colonies, supported bv MM. H. Gall, vice-president, 
Jean Gerard, Jean Voisin, Maurice Deschiens and 
members of the local organising committee. After a 
welcome by Monsieur Philippart, mayor of Bordeaux, 
Monsieur Gall outlined the many reasons which 
decided tin* Council to select Bordeaux for the 
meeting. 

Monsieur G. Dupont, director of the Jnstitut du 
Pin then gave an address on Pinus man lima and 
industries dependent on it. After describing the 
resin-producing districts of France, and the methods 
of producing resin and turpentine, the lecturer dis- 
cussed the various industries which could use the 
products of the pine, and instanced paper-making, 
varnish, synthetic perfumes, pharmaceutical pro- 
ducts, industries making plastic materials and syn- 
thetic camphor, lamp black and printing ink, and 
smaller industries such as soap-making, the making 
of polishes, dyes, and tanning. In addition pine 
wood might bo used as pit-props and railway sleepers. 
Monsieur Dupont concluded by stating that France 
was the second largest producer of turpentine and 
resin in the world. 

In the afternoon of June 16, and on the following 
days the work of the sixteen different groups of the 
Societe continued regularly. Amongst the many 
papers presented special note may be taken of those 
on the Estimation of Manganese in Steel ; Consider- 
ations on the Electrical Precipitation of Dust ; 
Problems of Solid and Liquid Fuels ; The Question 
of Absolute Alcohol ; The Industrial Manufacture of 
Hydrogen ; Sennit ometry and the Infra-red in 
Photography ; Turpentine and Wood Pulp from 
Pinus maritima ; The Theory and Practice of Wine- 
making ; and Economic Problems. All these articles 
will appear at a later date in the Journal of the 
Society. 

The visits to works and the excursions provided 
particularly happy illustrations of applied chemistry. 
Visits to the shipyards of Bordeaux showed how up 


to date was French industry, and the inspections of 
factories making liqueurs, preserving food, and 
making chocolate were particularly instructive. A 
visit to the Port of Bassens built on the banks of the 
Garonne by the United States during the war showed 
the possibilities of developing the port of Bordeaux. 

The closing meeting of the Congress on June 18 
was devoted to a paper by Monsieur Lafforgne on 
“ The Production of Wine in the Gironde District.” 
The audience listened enthralled to the account of the 
cultivation of the vine, its protection against disease 
and the production of the wine itBelf, terminating 
with valuable hints on testing, explaining the merits 
of the various “ grands crus ” of the district. The 
same evening the qualities of the Girondian wines 
wore tested with appreciation at the banquet, but the 
day after those present had the fortune to visit the 
district where are produced the famous Barsac ; 
Sauternc and Graves. 

A visit to Arcachon on June* 
and resin industry, which was seen in its prni^o 
stages. At Arcachon the visitors saw a new sul 
phurous spring found during recent borings in search 
of petroleum. On the way back a visit was paid t<; 
the broadcasting station at Croix d’Hins. 

The whole congress passed off most successfully s 
and again showed the vigour and activity of the 
Society de Chimie Industrielle. The Fifth Congress, 
will be held in Paris in 1925, when the chief addressee 
will be devoted more particularly to metallurgy. 

On May 27, the Fuel Group heard a paper by 
M. A. Kling on the Bergius process. Monsieur 
Kling, who has studied the process at Manheim 
where the process is being worked, stated that the 
operation by which Bergius transformed solid fuek 
of high molecular weight into hydrocarbons of lo\* 
molecular weight, depended on dissociation, anc 
that the laws controlling the operation should bt 
similar to those simple dissociations, though 
plicated by polymerisation of tho dissociate® pro 
ducts. Comparing cracking with tho Bergius process, 
the lecturer said the dissociation of the cracked 
materials yielded hydrogen and unsaturated mole- 
cules which then polymerised, then the polymerised 
products underwent tho same transformation and 
so oil. Cracking thus yielded products of lbw mole- 
cular weight, hydrogen, unsaturated hydrocarbons, 
and large amounts of carbonised material, vliieh 
decreased the yields and choked the plant. In the 
Bergius process on the contrary, cracking under a 
high initial pressure of hydrogen (200 atmospheres) 
displaced the equilibrium, the long chains breaking 
into shorter ones but without yielding unsaturated 
products, so that there was no carbonaceous res' due. 
The speaker then discussed the validity of the v.u 1010 
Bergius patents from the point of view of prim it v. 
and after considering laboratory and largc-^cale 
results, stated that the process seemed to be sufficients 
developed to be applied to liquid or pasty natural 
products, whereas it was not possible to say wh’tnor 
its application to coal would bo advisable. 

The Inorganic Group met on June 11, Mr. K 
Gall in the chair. A paper was read on " Ij( ucl 
as a source of alumina, potash and silica, ” by l Jar0 
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Gk H. Blanc, who described his process for the treat- 
ment of leucito by the acid method, utilised by the 
Society Italiana Potassa. Lcucite thus becomes a 
most important raw material for the production of 
filumina and potash. In addition the very pure 
ulica obtained as a by-product has physico-chemical 
properties which render it of much interest as an 
ndustrial material. Another process using an alka- 
ine treatment has been elaborated by M. Gordon, 
i collaborator of Baron Blanc. ( Eor a full description 
»f the process see the article by Prof. J. W. Hinehley 
entitled “ The Manufacture of Potash and other 
-kilts from Leueite,” — Ghem. <f? buL, 1924, pp. 
158-168). 


THE BIOCHEMICAL SOCIETY 

A meeting was held at St. Thomas’s Hospital on 
lune 16, when tho following papers were read : — 
i) W. H. Hurtley, “ Millon’s Reagent.” (ii) J. L. 
linsedalc, “ The Amino-Acids of Flesh.” (iii) 
\\. H. A. Plimmer and J. Lowndes, “The Trans- 
formation in the Calcium Content of the Hen’s Egg 
During Development.” 

The fourth paper was by A. Hunter and James A. 
Morrell, on “ Some Conditions Affecting the Action 
uf the Enzyme Arginase.” The activity of arginaso 
commences at pu 4*8, rises to a maximum at or near 
p, r 9-8, and falls then so abruptly that at 11-5 
it is practically zero. At a pn of 7-3 the enzyme has 
a lemporaturo coefficient of 2-09 for 0° — 10° 0., 
2-32 for 10° — 20° €., and 2-13 for 20°— 30° 0. ; the 
corresponding values for the constant of Arrhenius 
•ire 15,390, 14,000 and 13,400. Variations in the 
concentration of enzyme (E) and subs! rate (S), if 
confined within certain limits, have* an effect expressed 
by the formula ET/S -k, where T is the time taken 
to decompose a given fraction of the total arginine. 
The hydrolysis of arginine by arginaso does not obey 
the law of a uni molecular reaction. Under certain 
conditions and for limited periods of time the velocity 
< urve has been found to tit the square-root law or 
1 lie more general formula of Arrhenius. 


SOCIETY OF GLASS TECHNOLOGY 

The last meeting of the Society of Glass Technology 
lnr the session 1923-24 was held in Sheffield, on 
•lune IS, the President, Col. S. C. Halse, O.M.G., in 
chair. Two papers were presented. 

( 1 ) “ Some Remarks on the Erection and Operation 
Modern Pot Furnaces,” by Percival Marson. T 11 
tin absence of the author this paper was read by 
lioi W. E. 8. Turner, D.Se. The author pointed 
" llt f bat the glass manufacturer, before constructing 
1 pet furnace, which represented so heavy a capital 
<‘vpcnditure, should have adequate plans prepared, 
\ bntmee builder who knew his business should be 
guarantee his furnace, but in any case it was 
d'-hirable to have a technologist as intermediary in 
’dcr that suitable specifications might be laid down 


and adhered to. Amongst other things the builder 
should study the nature of the ground upon which tho 
furnace was to be erected and he should construct 
an adequate foundation, providing also any necessary 
drainage and protection of the Hues from ingress of 
water. The provision of suitable flue dampers with 
some form of indicator allowed of a more accurate 
regulation of the furnace during working. A small 
hole in the furnaeo above one of the pots served to 
give an indication, by observation of the issuing 
flame, of the state of combustion, so that correct 
conditions could thereby be attained. For a “ full 
crystal ” glass a furnace temperature of 1306° was 
sufficient, and nothing was gained by exceeding this, 
but for soda-lime glass a temperature of 1400" could 
be maintained with advantage. It was claimed that 
for the crystal glass a circular pot was better than an 
oval or egg-shaped one, since it w f as less likely to 
cause cords in the glass. 

(2) A “ Note on an Unusual Type of Recuperative 
Tank Furnace,” by F. W. Iiodkin, B.Sc., and Prof. 
W. E. S. Turner, D.Sc., was presented by Mr. Iiodkin, 
who gave ar\ account of observations made upon a 
recuperative tank furnace in operation at the Belindar 
Works of Messrs. Lax and Shaw, Ltd., Leeds. Tho 
observations were made as the result of an invitation 
extended by Mr. J. 8. Shaw to Prof. Turner to inspect 
the furnace. The main feature of interest was the 
method of recuperating the secondary air. This air 
entered by arched passages situated beneath the bot- 
tom of the tank and above similar passages conveying 
the exit gases to the chimney flue. It then passed 
by means of vertical channels in the working end of 
the furnace to a space between an upper and a lower 
crown. After traversing the space between the 
crowns the air entered the furnace through a series of 
ports placed so as to have the gits ports between them. 
Producer gas was admitted, without preheating, 
through a gas-chamber connected with ports or bur- 
ners opening into the melting end of the furnace. 
The flames traversed the whole length of the furnace, 
the products of combustion escaping through vertical 
downtakes in the working end to the flues beneath the 
tank. Tho batch was charged through an opening 
at the side of the furnace, and one big advantage 
claimed for the method of construction was that it 
permitted of working operations being conducted 
along the w r alls, not only of the working end, but also 
of the melting end, by the use in the latter of syphons. 
The tank had a double bridge. In other words the 
bridge had three walls separated by cavities through 
which steam was blown for cooling purposes. With 
gas at 700” U, and air at 720° C., the temperature 
of the glass in the melting end was 1460° 0. The 
production of glass from the tank, which was not 
being worked at full capacity, averaged 80 tons per 
week for a consumption of about 60 tons of coal on 
the producers. This glass was worked by three 
machines with feeders situated in the working end of 
the furnace, and by hands from four boots in the 
melting end. Tho designers anticipated a production 
of more than 120 tons of glass per week when working 
fully. 

Tho President announced that a party of members 
of the Society was visiting Belgium from July 7 to 12. 

0 
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CORRESPONDENCE 

THE LAW OF SOLUBILITY PRODUCT 

Sir, — In reference to Mr. Butler’s interesting proof 
of the lavs' of solubility product (Chemistry and 
Industry , 43, 25, p. 634), T think the usual proof is 
of more value than Mr. But ler is disposed to admit of. 

The usual deduction of this law from the law of 
mass action is unsatisfactory only in this, that we 
cannot submit it also to experimental proof, because 
we do not know the degree of ionisation of strong 
electrolytes except in very dilute solution, when they 
are completely dissociated. We, therefore, cannot 
prove that the law of mass action applies to them. 

It is usually made clear to students that calcu- 
lations on the ionisation phenomena of electrolytes 
are only valid in the caso of very dilute solutions, in 
which the ions approximate in their behaviour to 
perfect solutes. To such solutions the law of mass 
action must be applicable whether we are in a position 
to prove this experimentally or not. 

From an educational point of view the fact that 
the law of solubility product is a necessary corollary 
of the law of mass action as applied to dilute solutions 
of electrolytes is of prime importance. Mr. Butler’s 
proof is instructive but should not, 1 think, replace 
the usual proof.— 1 am, Sir, etc., 

J. E. WVNFIELI) It HOOKS 

Technical College 
Blackburn 

ASCARITE 

Sir, — The article on “ Ascarite,” by Mr. Stetzer, 
which appeared in ( 'he mis try and Industry of June 20, 
was very interesting, as this material seems to 
possess similar advantages to those we claim for 
Sofnol Soda-lime G., particulars of which appeared 
in one of our recent advertisements in the Journal. 

The introduction of both materials also seems 
to have been brought about by similar difficulties 
encountered in the first instance in the laboratory, 
but, whereas Ascarite was introduced in connexion 
with steel analyses, Sofnol Soda-lime G. was prepared 
by us owing to the want of a more satisfactory 
absorbent in connexion with fuel analysis. 

Sofnol Soda-lime G. has a very low moisture con- 
tent, which eliminates the error due to the presence 
of water in ordinary soda-lime, and as it contains a 
certain percentage of manganese, this accelerates 
absorption and, at the same time, acts as an indicator. 

Tht* progress of the absorption can be actually 
watched by means of the change of colour, you 
know when the reaction is complete, and can sec 
how much life ” there is still left in the Soda-lime. 
Hence analyses can be carried out in a mimimum 
of time. 

Sofnol Soda-lime G. possesses all the advantages 
claimed for Ascarite ; in addition it is a product of 
British manubiet ure and considerably lower in price 

— I am, Sir, etc , Sofnol, Limited 

L. 0. Newton, Managing Director 

Greenwich, S.E. 10 
June 24, 1924 


WHAT IS A CHEMIST? 

Sir, — It is high time that chemists studied a little 
grammar and were reminded that the word 
“ chemical ” is strictly an adjective and not a noun. 
Thus a “ chemical ” substance is one and individual, 
and possesses valuable and characteristic properties 
which are not destroyed by mechanical subdivision. 
Take a carboy of sulphuric acid. A single tap with a 
hammer destroys tho glass vessel, but the character- 
istic properties of the contents now become evident. 

A chemist is one who maintains himself by his 
ability to recogniso and appreciate the properties of 
substances coming under the above heading. To 
revert to our broken carboy, the chemist alone can 
advise pro|>erly in solving the vexatious problem of 
a quantity of acid spilled on the door and he only can 
ascertain tho index figure which will lead to estima- 
ting the monetary value of the lost acid. 

Every man to his profession. The solicitor with 
his deeds and conveyances, tho doctor with his 
prescription (in tho widest sense) for the restoration 
of health, the dentist with his forceps and drills, the 
pharmacist with his right to dispense powerful 
medicines, tho auctioneer with his hammer, and so on. 
But where is tho chemist amongst all these ? Let 
him claim his right to be the sole user of a box of 
standardised weights in ascertaining the properties of 
‘‘ chemical ” substances and in directing their 
movements. — I am, Sir, etc., 

Flint F. Shedj>en 

June 28, 1924 

[According to the “ New English Dictionary ” the 
word “ chemical,” though used principally as an 
adjective, is also used as a substantive, the definition 
being “ A substance obtained or used in chemical 
operations . ’ ’ — Eo ] 

OBITUARY 

SIR J. J. DOBBIE, F.R.S. 

The death of Sir dames Johnston Dobbie, M.A., 
D.Sc., LL.D., F.R.S., lately Government Chemist, 
occurred at Fairlie, Ayrshire, on the 19th of this 
month. 

Sir James Dobbie succeeded Sir Edward Thorpe 
in 1909 as Principal of the Government Laboratory, 
and was the first to hold the position of Government 
Chemist after that institution had been consolidated 
in 1911 as a separate Crown Department dealing 
with chemical matters arising from all Department" 
of State. 

Ho was born in Glasgow in the year 1852 and 
educated at the High School and the University 
there, graduating in Arts with First Class Honour 
in Natural Science, thereafter, pursuing his duties 
at Leipzig and in Edinburgh, whero he took the 
degree of D.Sc. He was appointed lecturer m 
Mincralog}' at Glasgow University, and in 1881 vie 
appointed assistant to the Professor of Chemist i v 
there, proceeding in 1884 as Professor of Chemist i v 
to tho University College of North Wales at Bangor 
There he devoted himself to teaching, research and 
to agricultural education. 

As a teacher he commanded the respect of all h»s 
students in virtue of his personality, and afford' d 
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encouragement to the senior ones to take up research, 
lor the most part in subjects in which he was interested. 

Research on the relation between the chemical 
constitution and the absorption spectra of chemical 
compounds, and on the chemical constitution of 
alkaloids was pursued at Bangor in conjunction 
with a school of assistants. A large number of 
papers appeared on these subjects, and in recog- 
nition of their value he was elected a Bellow of the 
Royal Society in 1904. 

He was greatly interested in agricultural education 
into which he introduced new methods, including 
deductions from field experiments, his services in 
this direction being cordially acknowledged by the 
Board of Agriculture. 

For six years, from 1903 onwards, he occupied 
the post of Director of the Royal Scottish Museum, 
Edinburgh, which under his care and well-known 
methodical supervision was considerably increased 
and rendered more elective. During this period 
also he found time to pursue his researches on 
absorption spectra and the constitution of alkaloids. 
He continued his work on absorption at the Govern- 
ment Laboratory, both from the point of view of 
the constitution of the alkaloids and also to gain 
information on this property in the case of the vapour 
of elements heated throughout a range of temperature. 
In addition, he investigated the constitution of 
dipkenylene and communicated papers on subjects 
which came before the Laboratory. 

His well-known sound judgment and experience 
led to his appointment as a member of important 
( Commissions and Committees, such as the Royal 
Com mission on Awards to Inventors, and the Univer- 
sity Grants Committee. In 1915 his services to 
science both as an investigator and administrator 
were recognised by the King, who conferred a knight- 
hood on him, and in 1908 he received the degree of 
LL.D. from Glasgow University. In 1915 he was 
President of the institute of Chemistry and in 1919 
of the Chemical Society. His period as Government 
Chemist covered Hie difficult years of the War when 
greatly increased duties were thrown upon him. 

The charm of his personality and the unvarying 
courtesy with which he met everyone are features 
which come to the mind of all who were acquainted 
with Sir James Dobbie. The present writer has had 
occasion frequently to observe the influence of Ills 
work in the Government Laboratory, and to note 
ihc great aifection that all members of his stall had 
toi him. 

He was buried on Monday at Largs Cemetery on 
a hillside overlooking the Firth of Clyde and command- 
J,, g a view of the low-lying Cumbraes with the 
mountains of Arran in the distance, a prospect of 
winch lie was never tired, as it was that which faced 
Hie home where he spent his holidays and his retire- 
• ai iit, from office. 

8ir James Dobbie is survived by his wife, a son 
■>iul two daughters, of whom one is the wife of Prof. 
Haworth, of Armstrong College, Newcastle-on-Tyne. 
1 he loss during the War of a promising son, who 
w as an officer in the Black Watch, affected him very 
at a time when his energies were concentrated 
,,!l die work of his Department. R. Robertson 


PERSONAL AND OTHER ITEMS 

The degree of D.Sc. of Trinity College, Dublin, 
has been conferred, honoris causa , upon Prof / R. A. 
Millikan. 

Dr. A. L. Stern, of Burton- on-Trent, is retiring 
after thirty -four years* service with Messrs. Bass and 
Co., seventeen of which have been spent as head 
brewer. A native of Birmingham, Dr. Stern was 
educated at Mason’s College, now Birmingham 
University, and took the degree of D.Sc. of the 
University of London. He is the author of several 
papers read before the Chemical Society, the Institute 
of Brewing and the Society of Chemical Industry. 

The annual meeting of the French Association 
for the Advancement of Science will bo held at 
Lidge from July 28 to August 2. 

The Commissioners for the Exhibition of 1851 have 
awarded senior student ships for 1924 to, inter alia, 
Mr. M. Dixon, M.A., for research in biochemistry, 
on the recommendation of the University of 
Cambridge, to Mr. R. D. Haworth, M.So., Ph.D, 
for research in organic chemistry, on the recommenda- 
tion of the University of Oxford, and to Mr. R. W. 
Lunt, M.Sc., Ph.D., for research in physical chemistry, 
on the recommendation of tho University of London, 
University College. 

At a recent meeting of the Senate of London 
University, the title of professor of physics in the 
University was conferred on Prof. 0. W. Richardson, 

D. Sc., F.R.S., in respect of his part-time appoint- 
ment as director of research in the Department of 
Physics at King's College. Tho degree of D.Sc. 
in chemistry was also conferred upon Miss M. L. V. 
Gay lor. 

The Senate of London Universit y has instituted a 
degree of M.Sc. in the principles, history and method 
of seienco for both internal and external students. 

Mr. S. 0. Blaylock, general manager of tho Con- 
solidated Mining and Smelting Co., Traill, Canada, 
has been awarded tin* McCharles prize by the Uni- 
versity of Toronto in recognition of his work on the 
production of electrolytic zinc and on the treatment 
of complex lead, silver and zinc ores. 

Messrs. F. W. Dootson, H. McCombie, W. G. 
Palmer and A. J. Kerry have been appointed demon- 
strators of chemistry in the University of Cambridge. 
Dr. J. Chadwick has been appointed assistant director 
of radioactive research in the Cavendish Laboratory, 
Cambridge. 

Mr. H. W. Crerucr, M.Sc., A.M.I.Chem.E, has been 
appointed senior lecturer and chemistry, and Mr. 

E. W. McClelland, B.Sc., Ph.D, lias tern appointed 
demonstrator in chemistry in King's College, London. 

The Degree of Doctor of Seionco has been conferred 
by the University of Glasgow on Mi*. William M. 
Gumming, lecturer on Organic Chemistry in the 
Royal Technical College, Glasgow. 

Tho late Mr. A. E. Tucker, analytical chemist, of 
Sutton Coldfield, left £12,851, net personalty £9705. 

The late Mr. W. E. Gilmour left personal property 
valued at £238,421, the sum of £214,584 representing 

c2 
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his holding in the United Turkey Red Company, of 
which he was a director. 

Meeting of the British Association in Canada 

Many distinguished scientists will be included in 
the 500 members of the British Association for the 
Advancement of Science who are travelling to 
Canada, at the end of this month, to attend the 
annual meeting of the Association which is being 
held in Toronto. Amongst those who will be there 
arc Profs. K. C. C Paly, V. H. Blackman, W. A. Bone, 
Lord Bledisloo, Sir Win. Bragg, J)r. H. H. Dale, 
Profs. C. H Desoh and F. G. Domain, Sir Henry 
Fouler, Prof. C. W. (). Howe, Sir Wm. Herdinan, 
Principal J. C Irvine, Profs. J. W. Me Bain, W. 
McDougall and J. C. McLennan, Sir Charles Parsons, 
Sir Robert Robertson, Sir E. Rutherford, Dr. N. V. 
Sidgwick and Prof. \V. W. Watts. On August 0 
the President, Major-1 General Sir David Bruce, 
Chairman of the (Governing Body of the Lister 
institute, will deliver his presidential address, the 
subject of which will be “ The Prevention of Disease,” 
specially dealing with experience acquired during the 
war. The meetings of the sections will commence 
on August 7 and continue until August IB, and the 
sectional presidential addresses will include dis- 
courses on ” Chemistry and the Stab',” by Sir Robert 
Robertson ; “ Tutor-Racial Problems and White 

Colonisation in the Tropics,” by Prof. J. W. (Gregory ; 

” Academic Freedom in Universities,” by Principal 
Ernest Barker ; and “ Combination in Attacking 
Farmers’ Problems,” by Sir John Russell. The 
members from (Treat Britain will sail from Liverpool 
or Glasgow on July 25 and 20. Excursions to 
various places of interest are being planned, and 
during the visit to Saskatchewan a session of the 
Association will be held in connexion with the 
opening of a new chemical laboratory in the Univer- 
sity of that city. 

Empire Mining Council 

As a result of the Empire Mining and Metallurgical 
Congress at the British Empire Exhibition, it has 
been decided to form an Empire council of mining and 
metallurgical institutions, with the following main 
functions To promote intercommunication be- 
tween the various interests, to create and maintain 
a higher standard of technical efficiency and profes- 
sional status than now exists, to compile, if deemed 
necessary, a register of British mining and metallur- 
gical engineers, and to convene future congresses. 

Winter Oil Seeds in British India, 1923-24 

The memorandum received from provinces which 
contain OS-7 per cent, of the total area under rape and 
mustard, and 1)9*1 per cent, of the total linseed area 
ot British India, states that the total estimated yield 
of rape and mustard is 1,154,000 tons, as against 
1,209,000 t. in last year, there being a decrease of 
4 per cent. The total area under rape and mustard 
amounts to 6,134,000 acres, which is 2 per cent, 
below the finally revised area of hist year. The total 
area under linseed is 3,730,000 acres, whilst the yield 
is estimated at 462,000 t., as against 533,000 t. last 
year, or a decrease of 13 per cent. The condition of 
the crops, on the whole, is reported to bo fair. — 
(hid. Tr . J ., 1924, May 29.) 
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FRANCE 

Reserves of Energy 

In a lecture recently delivered in Paris, Monsieur 
A. Kling, tho director of the Municipal Laboratory of 
Paris, stated that the world reserves of coal amounted 
to 7400 milliard metric tons, compared with reserves 
of petroleum exceeding 82 million hectolitres. The 
speaker did not discuss production of hydroelectric 
power, as he considered from present conditions that 
the cost of the electric calorie was still too high for 
industry in general. France possessed 17 milliard t. 
of coal, and French water-power could develop 9 to 
10 million h.p., but sources of petroleum are scanty. 
In 1923, however, France consumod 62,000,000 t. of 
coal, of which 30,000,000 t. was imported, and 
29,000,000 litres of fuels of which 27,700,000 was 
imported. France obviously must investigate every 
means of economising fuel, and it was with this idea 
that experiments are being carried out on tho develop- 
ment of methods of utilising tidal power, which might 
yield another 4 or 5 million hydroelectric h.p., 
equivalent to the saving of 14,000,000 t. of coal. 
In the consumption of coal at least 50 per cent, was 
lost in one way or another, and it w T as desirable that 
methods of industrial and domestic heating should be 
closely scrutinised to prevent waste. 

The Synthetic Resin Industry in France 

During a recent meeting of the Societe d’Encourage- 
ment, Monsieur G. Kimpffin described the initiation 
of the resin industry in France in 1896 by Trillat, 
who laid down the fundamental principles. During 
the war the bakelite industry developed greatly. 
After discussing doubts as to the exact constitution 
of tho product, the speaker showed that the import- 
ance of the market justified the rapid development 
of the industry in recent years in France. Tho present 
production was estimated at 12,000 t., corresponding 
to one-fifth of the American output. Such figures 
offered an interesting comment on possible develop- 
ment of the industry, development due largely to the 
increasing demand for phenol -form aldehyde condensa- 
tion products for use in the electrical industry. 

The Coal Industry In the Nord and Pas de Calais 

Reports from these districts show that whilst the 
production in the Nord in January, 1924, was 91 per 
cent, of that of 1913, the output of briquettes and 
coke was greater than in pre-war years. At Lens, 
two batteries of 70 Koppec coke ovens are working ; 
two batteries of 42 ovens utilising washed coke, have 
been re -Jit at Dourges, and 100 metallurgical coke 
ovens are being rebuilt. The coke ovens at Courrieres 
are also to be reconstructed. 

Synthetic Ammonia in France 

“Recently a note was published in this journal 
(May, 1924, p. 507), on the new French law of April 1 1 , 
1924, authorising the establishment of a State factory 
at the national powder factory of Toulouse, for 11m* 
manufacture of synthetic ammonia by the Haber 
process. A consulting commission has just been set- 
up to examine the plans connected with the m ' 
factory at Toulouse. Apart from representatives 
of the Ministries interested, the commission inclines 
Profs. 8chloosing and Guichard, Monsieur Pascals, 
and Monsieur F£vre. 
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UNITED STATES 

Research on Colloids 

Plans are being considered by the American 
Chemical Society, the National Academy of Science, 
and the U.S. National Research Council for the 
establishment of a National Institute of Research in 
Colloid Chemistry. A tentative scheme has been 
worked out for the Instil ute, and it is hoped to raise 
a fund of one million dollars as an endowment. 


Gelatin and Glue in 1923 

The output of glues and gelatin in 1923, as reported 
to the Census Bureau by 66 establishments, compares 
as follows with the production in 1922 : — 


01 aea of animal origin 
Hide glue 

Extracted bone glue 
( )t her bone glue 
Other glues 
Flexible glue 
Vegetable glue 
Fish glue 

all other, incl. casein 
( Iclatin of animal origin 
Edible 

Other than odiblo . . 


Pounds 


1923 

1922 

109,061,762 . 

. 94,640,981 

64,757,479 . 

. 57,891,041 

24,428,768 . 

8,532,893 
. 28,217,047 

19,875,525 . 

39,164,680 . 

. 41,254,432 

832,784 . 

604,838 

32,704,321 | 

. 40,649,594 

5,627,575 ) * 

15,617,000 . 

13,321,618 . 

. 15,223,669 

. 13,242,615 

2,295,442 . 

1,981,054 


Alineral Output in 1923 

Preliminary figures showing the output of minerals 
m the United States in 1923 are as follows : — 


Coal 

1923 

tons Bituminous 545,000,000 

Inc. ( } ) or 
Deer. (— ) 
against 1922 
4- 1 23,000,000 

Copper . . 

Anthracite 95,000,000 . . 

lb. .. 1,477,000,000 .. 

1- 40,000,000 
4-530,000,000 

Cold 

055. 

2,485,000 . . 

40,060,000 . . 

1- 120,000 

Iron 

tons 

4- 13,200,000 

bead 

tons 

534,000 . . 

4- 57,000 

Petroleum 

barrels 

745,000,000 . . 

4 187,000,000 

Platinum 

oz. . , 

900 . . 

— 100 

Silver . . 

oz. . , 

72,610,000 . . 

4- 16,370,000 

/me 

tons 

023, 000 . . 

4- 150,000 

Potash Output in 1923 




In 1923 the United States produced 39,029 short 
tons of crude potash salts (20,215 t. of K 2 0). Of 
this output 32,254 t. of crude potash (17,982 t. K 2 0) 
was produced from mineral sources and 6775 t. of 
< ’ »de potash (2233 t. K 2 0) was produced from 
organic sources. This output was made* by eight 
companies operating 12 plants. The quantity sold 
"•is 35,164 t . of crude potash (19,281 t. K 2 0), valued 
:d $784,671. Imports of crude potash into the 
l uited States in* 1923 totalled 748,101 t, (209,581 t. 
M)), valued at $15,354,755. Of this amount, 
7 12,441 t. of crude jiotash (194,079 t. K a O), valued 
d ^10,024,475, was used mainly in the fertiliser 
industry. 


'dificlal Silk Industry 

J'Votu 1,566,0001b. in 1913, and 8,000,0001b. in 
l 9U), the output of artificial silk in the United 
s, ;dey has risen to 35,380,0001b. in 1923. Despite 
dnc. great increase, imports of artificial silk rose from 
^0*7,775 lb. in 1922 to 3,906,037 lb. in 1923. Imports 
r;iw (true) silk in 1923 were 49,505,581 lb., a decline 
1 '■ ! lV( ' r 1 million lb. compared with the previous year, 


CANADA 

The Carbon Black Industry 

The production of carbon black, a material of , 
considerable importance to the printing ink and 
rubber industries, is practically confined to the 
North American continent, where largo supplies of 
natural gas are found. At present British require- 
ments, which amount annually to about 10 million lb., 
are supplied from the United States. Canadian 
imports from the same source are about 3, million lb. 
The American carbon black industry is located 
mainly in West Virginia and Louisiana, but, as 
many of the gas fields in these States begin to show 
signs of decline, and conservation becomes more 
stringent, the industry is seeking new fields. Interest 
has also been manifested in Canada as a possible 
source- of supply. Ontario and Alberta are the 
only provinces in Canada possessing large resources 
of natural gas. According to the Dominion Depart- 
ment of Mines (Ottawa) there are four or five natural 
gas fields in Alberta where the prospects for the estab- 
lishment of a carbon black industry might be con- 
sidered. These fields are the Many Islands field, 
near Medicine Hat, the Wainwright field, 100 miles 
east of Edmonton, and the Peace River and Pelican 
Rapid fields, in Northern Alberta. — (Ch. Comm. 
May 16, 1924.) 

Pulp and Paper Industry 

The St. Regis Pulp and Paper Co., which possesses 

37.000 acres of freehold land west of the Godbout 
River on the North Shore of the St. Lawrence, and 

14.000 acres on the Canadian National Railway, 
near EscoJona, Quebec, proposes to erect, this year, a 
pulp and paper mill at Cap Rouge, near Quebec at a 
cost of $5,000,000. 

The Gulf Pulp and Paper Co., which recently 
secured a lease of timber limits from the Quebec 
Government, at Manicougan, on the north shore of 
the St. Lawrence, will erect a largo mill in proximity 
to tho same city. Lord Rothermere, who was in 
Quebec about the middle of April, is asserted to be 
the chief holder in this company. 

The A.P.W. Paper Co. of Albany, N.Y., are erecting 
a large sulphite plant at Sheet Harbour, N.S. The 
woodlands department of this company will be in 
charge of Frederick A. Gaylor, a graduate of Yale 
School of Forestry, and recently in the U.S. forest 
service, and several forestry engineers. 

Tho St. Maurice Paper Co., Three Rivers, Quebec, 
is installing, in its mill, two new large machines, 
estimated to cost $2,250,000. 

GENERAL 

Potash and Superphosphates In Poland 

According to a report of the U.S. Commercial 
Attach^ at Warsaw, the Polish production of potash 
salts in 1923 was 61,494 tons (46,082 1. in 1922), 
including 22,1 19 1. of kainit (2520 t. in 1922). The 
output of salt rose from 295,000 t. in 1922 to 363,307 t. 
in 1923. There are 16 superphosphate factories, and 
two more are being built, but only 12, employing 
3000 workers, are producing. The output from 6 
of these factories is said to be about 67,000 1. 



690 


CHEMISTRY AND INDUSTRY 


July 4, 1924 


REVIEWS 

1. The Manufacture of Sulphuric Acid (Chamber 

Process), (Lunge-Cumming Series). By W. 
Wyld. Pp. xii~f 424. London : Gurney and 
Jackson, 1024. 31s. 6d. nett. 

2. The Concentration of Sulphuric Acid (Lunge- 

Cumming Series). By John Wilfrid Parkes, 
M.Sc., A.I.C. Pp. xii+394. London : Gurney 
and Jackson, 1924. 31s. fid. nett. 

These two important processes constitute the 
subject matter of Vols. II and III of the Lunge- 
Cumming series, which have just been published. 
The two volumes afford evidence of the wisdom of 
sectionising the subjects, as the rearrangement 
has rendered it possible for scattered information 
to be collected, and for new matter to be introduced. 

1 . At one period towards the close of the European 
war the supersession of the chamber process was 
vaguely foreshadowed. To-day, owing to economic 
considerations, it would appear that for the produc- 
tion of sulphuric acid up to 80 per cent, strength, the 
chamber system is more firmly established than ever. 
It will be generally appreciated that the chamber 
process embraces the Glover tower, sulphuric -acid 
chambers, and Gay Lussae towers. This combination 
of plant in turn involves the circulation and distribu- 
tion of acid, the supply of steam or atomised water 
and oxides of nitrogen to the chambers. Moreover, 
the theory of the production of sulphuric acid in the 
chamber system rightly deserves a place. Generally 
speaking, the whole gamut, as briefly outlined above, 
has been suitably treated, and a due sense of propor- 
tion has been observed. Many interesting points 
emerge from a perusal of the first four chapters. 

It is remarked on page 3 that ‘‘ the pillars upon 
which the chamber is erected must, of course, go 
down to tho rock, as in any ordinary building of 
considerable height.” Whether the foundations 
should extend to the ballast or not depends essenti- 
ally (a) on the nature of the subsoil ; (6) on the 
weight thrown on the foundations, and ( c ) on the 
provision made so far fis the foundations are con- 
cerned for the distribution of the weight. Few 
sulphuric acid plants in this country exert a greater 
distributed weight per square foot than 10-cwt., 
when basing on 18-inches depth of acid in the cham- 
bers. The weight, however, is not uniformly dis- 
tributed on each of the columns. Certain columns 
carry a greater weight than 10-cwt. ; others (indeed, 
the larger number) carry less than 10-cwt. 

From foundations we are led to the construction 
of sulphuric acid chambers, and the methods of 
supporting the lead. A variety of methods have 
been proposed from time to time. What needs to be 
aimed at is such a construction as will afford the 
greatest unrestricted area for the distribution of heat. 
The value of the first chapter would have been en- 
hanced had photographs been furnished showing tho 
actual construction of acid chambers, the methods of 
rearing the side sheets, and the framework used for 
fixing the top sheets. There will be general agree- 
ment with Mr. Wyld when he says that “ the sine qua 
non for lower chamber space is ample Gay Lussae 
capacity.” In this connexion it is important that 


“ intensive working ” should be defined. On thi 
subject divergent views are cited. In the 57ti 
Alkali Report (1920), it is stated that “intensive 
working has much to be said for it.” On the othe 
hand, Nemes’s statement is referred to, in which h* 
says, “ whether it is really more economical to wort 
at 18 or 9 or 6 cub. ft. per ton of sulphur per 24 hourr 
is a question not finally decided.” 

About eighteen pages are devoted to a descriptior 
of plant intended to replace lead chambers, but nc 
very definite views are expressed as to the develop* 
ments which are likely to be expected. 

There is much interesting matter concerning the 
construction of Glover and Gay Lussae towers, but 
no definite attempt is made to place the design on a 
really scientific basis. It is true that past and existing 
practice are dealt with in a lucid way. But beyond 
this Mr. Wyld does not go. 

On page 213 there is an obvious error. The lead 
lining of the first portion of the Glover tower is 
referred to as “ 36-lb. ” ; obviously, “ 16-lb. ” is 
intended. 

Mr. Wyld is on familiar ground in dealing with 
the starting of chambers, and tho general questions 
surrounding the operation and control of tho chamber 
process, as also when he discusses the loss of nitro 
and the purification of sulphuric acid. 

The remaining chapters — Nos. 5, 6 and 7 — have 
been compressed into a few pages. They deal respec- 
tively with the arrangement of a sulphuric acid works, 
chamber system, other processes for the manufacture 
of sulphuric acid, and the applications of sulphuric 
acid — a chapter affording valuable statistical data. 

One or two mistakes appear in the text. On 
page 183 “ cubit ” feet should read “ cubic ” feet, 
and on page 382 “ cuprous ” should be “ cupreous,” 
Some of the diagrams appear to be below the standard 
of those of previous volumes. 

Apart from these slight defects, the book is a 
creditable one, and without doubt it will be regarded 
as the standard work on the subject. 

2. This volume is divided into ten chapters, the 
first two of which deal respectively with an outline of 
the processes used in concentration, and the proper- 
ties of ordinary concentrated sulphuric acid. The 
latter chapter is an admirable one, and contains a 
wealth of information of a reliable character. In the 
third chapter, concentration in heated pans and 
retorts is very suitably treated. No mention, how- 
ever, is mado of the defects encountered in the 
concentration of arsenical chamber acid in lead pans. 

The question of loss of sulphuric acid in the cascade 
concentration system is largely affected by the 
question of adequate draught and tho tightness of 
the tiles and insets on which the basins are seated 
The concentration of sulphuric acid in a current of 
hot gases constitutes the subject-matter of chapier 
four, and here again plenty of useful information 
has been amassed. The Trepex, Skoglund, Kesskr, 
Perrin, Duron, Gaillard, Gilchrist, and Kalbpeny 
plants are dealt with in turn. 

Chapters six and seven have reference respective lv 
to the condensation of sulphuric acid vapours, «nu 
the recovery of sulphuric acid from waste acids. 
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Both chapters are suitably treated, and much valuable 
information is afforded. 

Chapters eight, nine and ten deal with costs and 
efficiencies, transport of sulphuric acid, and its 
application. Under 11 Costs and efficiencies,” refer- 
ence is made to the graphical system of representation 
instituted by Quinan. One can cull very valuable 
data from this chapter concerning the relative merits 
of the various concentration plants. For example, 
the approximate average efficiency of concentration 
plants during the war period (1914-1918) is stated 
as follows : — 

Cascade plant, 85 /90 per cent. 

Kessler plant, 91 /93 per cent. 

Oaillard plant, 96 /97 per cent. 

Again, evidence can be found that the Gaillard 
plant is more economical to work in all respects 
except fuel consumption than the Kessler plant. 

Finally, it may be said that Vol. Ill, which is 
well-written and well-illustrated, will certainly con- 
stitute a standard work on the subject of acid concen- 
tration for some years to come, and Mr. Parkes is to 
bo congratulated on maintaining unimpaired the 
Lunge tradition. 

P. Parrish 


Ore Dressing. Principles and Practice. By 
T. Simons. First Edition. Pp. xvii-{-292. Lon- 
don : McGraw Hill Publishing Co., Ltd., 1924. 
Price 17s. Cd. 

Quite a number of books on the Dressing of 
Minerals have been issued within comparatively 
recent years, and it must, unfortunately, be admitted 
I hat the work now under review, the latest addition 
to the series, must rank in many respects as amongst 
(lie least satisfactory. The author has, of course, 
the advantage of being the latest writer on the 
subject ; in a highly progressive industry like ore 
dressing new methods and appliances are continually 
being introduced, and it is hardly too much to say 
that a book upon the subject is getting out of date 
whilst it is passing through the press. On the other 
hand this rapidity of development enables tho author 
of the latest book on the subject to describe appli- 
ances which were non-existent when previous writers 
produced their works. Thus we find in the present 
work that modern vibratory screens, such as the 
Unm-mer Screen, are fully described, though unfor- 
tunately the author seems to have little personal 
Knowledge of their working and is forced to fall 
hack upon the statements of the various makers for 
information as to their screening capacity. 

The book is divided into three parts, the first 
<le voted to the principles of ore dressing and con- 
fining chapters on the principles of what the author 
terms gravity processes of concentration, on breaking, 
■nishing, grinding and pulverising, on volumetric 
a/ mg, on classifying, on concentration and separation, 
hni* sand concentration, flotation and magnetic 
md electrostatic* separation. The second part is 
dc\oted to stamp-milling and plate amalgamation, 
uid the third part to mill accessories. 

The great defect of the whole work is that the 
"dhor’s ideas on the subject do not yet appear 


to have properly clarified ; as above noted, he 
devotes one part of his book to the stamp-milling 
and amalgamation of gold ores ; now’, it is a moot 
point whether this subject should be included under 
the head of ore dressing or not, though undoubtedly 
arguments can be brought forward to justify its 
inclusion ; what is, however, not justifiable is that 
a writer should include it among ore-dressing pro- 
cesses when he commences by stating that “The 
actual extraction of the metals from the ore is not 
attempted by these processes.” It is quite obvious 
that this definition would exclude the extraction of 
gold from its ores by the above methods. Again 
the author places log washers, thickeners and 
mechanically- worked classifiers among mill accessories. 
It never seems to have occurred to him that these 
are examples of what he terms gravity processes 
of concentration. The objection to the above 
phrase is that it includes tw r o different methods of 
working which the author of this work has chosen 
to place under one head, without appearing to see 
the essential differences underlying them. These 
gravity processes of separation really include hydraulic 
and pneumatic separation, which ought to receive 
separate consideration. The author of this book 
has, however, practically excluded pneumatic separ- 
ation except for a casual reference under jigs to 
the effect that “Where w r ater is scarce, and for 
certain purposes, such as the removal of dust from 
finely ground material, the use. of air under pressure 
in place of water is quite effective,” and he illustrates 
this casual remark by a brief description of a pneu- 
matic jig. The important differences between 
hydraulic and pneumatic separation are never 
touched upon, and no reference whatever is made 
to a number of pneumatic appliances, some of which, 
like the Sutton-Steele table, have attained a certain 
measure of importance. 

It will be gathered that none of the chapters of 
the book can be considered as really satisfying a 
modern standard, but easily the worst of them all 
is that dealing with magnetic separation. The 
author appears to have no knowledge of the prin- 
ciples upon which this is based, and the only appliance 
which he mentions is an old-fashioned machine for 
the dry treatment of minerals of high magnetic 
permeability. In modern practice minerals of high 
permeability are practically always treated wet, 
and there are a number of efficient wet separators 
on the market ; these are not even mentioned. An 
even worse fault is his omission to mention in any way 
appliances for the treatment of minerals of low mag- 
netic permeability, of which the Wetlierill magnetic 
separator lias been the prototype. The author’s 
ignorance of modern European practice might 
perhaps he excusable, but magnetic separation has 
made great strides and has been employed on a large 
scale in recent years in the United States, so that 
an American author ought really to know something 
about this portion of the subject. 

The book is liberally illustrated, but many of the 
illustrations are too small for clearness ; scales are 
conspicuous by their absence. 


Henry Louis 
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Low Temperature Carbonisation. By C. If. 

Lander and Ti. F. Mackay. Pp. 277. London : 

E. Bonn, Ltd., 1924. Price 25s. net. 

Low-temperature carbonisation seems to possess a 
never failing interest for many, not only in scientific 
circles, but also of the general public. The evils of 
sinoke from the use of raw coal are so apparent. 
The same coal partially carbonised would yield a 
smokeless fuel which would readily ignite and burn 
in the fireplaces now installed in British homes. 
Added to that there would be by-products of car- 
bonisation which, on the analogy of the existing 
carbonisation industries, might be expected to yield 
a considerable revenue and, incidentally, contribute 
to the supply of liquid fuel which modern transport 
on sea and on land demands in ever increasing 
quantities. As has been truly said, the advantages 
are too obvious. There are, of course, snags, many 
of them, which hinder the development of low-tem- 
perature processes, as many of the investing public 
know, who have put up the necessary capital. 
Unfortunately, in the past, insufficient well-authenti- 
cated results have been publicly available to enable 
the claims put forward from time to time by inter- 
ested parties to be tested, a want which this book 
will certainly fill. The authors have been intimately 
associated with the work on low-temperature 
carbonisation which the Fuel Research Board has 
made one of its principal objects. The writer is 
inclined to think that t ho production of this hook 
is not the least valuable result of the Fuel Research 
staff's work. It is also a reoommondal ion that the 
book under review is written round the results of the 
work at the Fuel Research Station — for books which 
are the records of first-hand experiences cannot be 
too warmly welcomed. The fact that these results 
arc among the few available and emanating from 
independent sources renders them peculiarly im- 
portant . 

There is a considerable space devoted to supply 
of fuel in general, and particularly as it affects 
British conditions. It is interesting to notice hero 
that whilst low- temperature carbonisation appeals 
to us primarily as a source of smokeless household 
fuel, elsewhere it is mainly the liquid products which 
are sought. Free-burning domestic fuel is rela- 
tively unimportant in countries where closed stoves 
are almost universal. 

There follow important chapters on the funda- 
mentals of the subject — the classification of coal, 
the chemistry of the processes and products of coal 
carbonisation. To the trained chemist it may seem 
that unnecessary space is allotted to the formula? 
and characteristics of compounds which are to be 
found in any standard textbook of organic chemistry. 
The. profound difference between the effects of 
carbonisation at high and at low temperature has 
been repeatedly disclosed by the studies made from 
time to time in the laboratory, and these arc traversed 
in the text. ” x r 

The important subject of v technical problems is 
treated in Chapter X, which will enable the enquir- 
ing reader to understand why low-temperature 
processes have made such modest headway in spite 


of the existence of the present gas and coke industries. 
These are not troubled to the same degree by the 
swelling of coal during the carbonisation or by the 
production of a coke which is too friable to stand the 
handling which must be incurred in distribution. 
Both have proved most serious problems to the early 
inventors of low-temperature processes, but the 
intensive work of recent years shows that neither 
can now be regarded as insurmountable. The merits 
of low-temperature coke as fuel are surveyed with a 
temperance which is commendable. In countries 
where winter temperatures are so low; or where fuel 
is so costly as to rule out the open fire as a means of 
domestic heating, low-temperature coke makes no 
special appeal. Burned in a closed stove, it has no 
marked advantages over gas coke or anthracite. 
For this reason the writer thinks that some claims 
for low-temperature coke, as for domestic water 
heating in an independent boiler, arc rather over- 
stated (p. 151). 

Chapter XIII on the tar produced is largely a 
record of the results of the Fuel Research Station 
tests. These show that early expectations and claims 
as to the quantity and value of the tar products are 
without justification. Many of the constituents 
which give to high -temperature tar its commercial 
value are absent from the low temperature products, 
whilst other important fractions have no value 
to-day greater than that of crude fuel oil. It is 
here that the lessons of the coal-tar industry are 
useful. Gasworks tar was once similarly placed, 
and its many applications were only gradually dis- 
covered and its value was correspondingly realised. 
The same path will have to be followed by the newer 
industry. The production of ammonia as a by- 
product cannot he expected to help low-temperature 
carbonisation greatly, but the question is dealt 
with, and recent work bearing on the problem has 
been discussed. 

Chapter XTX examines the no less formidable 
economic difficulties which will face a low-temperaturo 
industry when it has to he established on a national 
scale — ?\e., when markets have to be found for the 
products from millions of tons of coal. It is clear 
that all the products will have to find a stable market 
if the industry is to have a chance, and here the 
sale of the gas assumes a key position. The town 
gas industry seems to be the only one which can 
utilise properly the kind and quantity of gas con- 
templated. It is shown that the fabulous profits 
often imagined arc not likely to be realised. 

The book itself is a handsome and presentable 
example of the publisher’s art which one is accus- 
tomed to look for from the firm which has issued it. 
It can be recommended to all who wish to find solid 
ground for opinions on so controversial a subject. 

H. J. Hodsman 


The large concentrator of the Consolidated Mining 
and Milling Co., at Anyox, British Columbia, has 
begun to work on low grade copper ore. Its capacity 
is 1500 t. of ore a day, and it is estimated there 
exists, for concentration, about 8 — 10 million 1. 
of ore. 
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PARLIAMENTARY NEWS 

HOUSE OF COMMONS 

German Reparation (Dyestuffs) 

Jn a written answer to Mr. Baker, Mr. Lunn stated 
t hat the deliveries of dyestuffs as reparation to Allied 
Powers from the commencement up to December 31, 
1923, are as follows : — British Empire, 7,664,993 kg. ; 
Italy, 6, 274,601 kg. ; France, 4,276,533 kg. ; Belgium, 
i .219,214 kg. ; United States, 2,391,689 kg. ; Japan, 
u79,313 kg. ; Greece, 67,006 kg. ; and Serbia, 
10,140 kg., making a total of 25,583,389 kg. — 
June 23.) 

ilyestuffs 

Replying to Mr. Black, Mr. Webb said that the 
total importation of synthetic indigo during 1923 
;» mounted to 413 tons. No reparation dyestuffs were 
normally sold to the British Dyestuffs Corporation, 
but in 1922, with the approval of the users, a special 
1 1 ai inaction was entered into to sell to the Corporation 
a quantity of 333 tons of synthetic indigo dye which 
u as requisitioned from Germany. In the absence of 
complete returns from the Reparation Commission 
i lie Board was unable to furnish the value in sterling. 
Tins special parcel of indigo was sold to the British 
Dyestuffs Corporation at cost plus freight and charges 
plus 5 ]ht cent, on the gross cost. The difference 
I >et ween cost and selling price would be brought to 
account by the Board in the Reparation Dyestuffs 
Trading Account. With the approval of indigo 
users iu this country the Corporation agreed to re-sell 
these dyes in combination with a quantity of their 
own products at prices not to exceed Is. 3d. per lb. 
m the case of sales to large consumers. The trans- 
action had not been repeated. — (June 24.) 

Vinegar 

Mr. Hannon moved: “That leave be given to 
bring in a Bill to prevent the sale of liquids or 
products made in imitation of and purporting to be 
\megar,” as it was one of the defects of the Food 
and Drugs Act in this country that no provision had 
been made for fixing the standard of vinegar. The 
Bill proposed to define malt vinegar and imitation 
vinegar. Malt vinegar was a brewed product 
pi ( pared by the alcoholic and subsequent acetous 
fermentation of barley or some other cereal, the 
staieh of which had been converted by malt. Imita- 
tion vinegar was prepared from commercial acetic 
a< id. The Bill followed principles which have been 
already adopted under similar legislation in the 
C idled States, New Zealand, South Africa, Australia 
and Canada, namely, provisions for defining what 
vmrgar really is, provisions for labelling of vinegar so 
Bod the public will not bo deceived, the fixation of 
p< u.dties for the violation of the law, and arranging 
pim ( dure in relation to offences under the Act. The 
0,) ] ,,( ‘t of tho Bill was to fix a standard compelling 
th< vendor, whether wholesale or retail, to sell to the, 
I 'i h' I ic, as pure vinegar or malt vinegar, vinegar 
in accordance with the principles for the 
nnTmg of malt vinegar. The motion was accepted. 

- ( hine 25.) 


Drug Trade in India 

Answering Mr. C. Wilson, Mr. Richards stated * 
that the drug trade in India Is regulated by the 
Opium Act of 1857 and 187.8, the Excise Act, 1896, 
a number of Provincial Acts, and Rules under these 
Acts. The provisions of these Acts and Hub's were 
not identical with those of the Dangerous Drugs Act, 
but they enabled the Government of Tndia to fulfil 
her obligations under the Hague Convention. 'The 
consumption in the Punjab in 1922-23, though 
greater than in the previous year, was only 
25,494 grains, or about one grain per thousand of 
the population, which is very greatly below tho 
consumption in European countries. The con- 
sumption of opium per head was 8-5 grains in 1902 — 
1903, and 5 25 grains in 1922 — 23. During the year 
1912—1913 the consumption per head was 10’75 grains, 
but there had been a steady decline since that year. t 
The gross revenue from licence fees and duty was 
17 lakhs, 79,917 rupees in 1902 — 1903, and35 lakhs, 
86,027 rupees in 1922-1923. — (.Tune 30.) 


COMPANY NEWS 

BLEACHERS’ ASSOCIATION, LTD. 

The report for (lie year ended March 31, 1924, 
shows a trading profit of £1,091,628, after deducting 
central charges and interest, and charging £379,328 
for repairs and maintenance, estimated amounts for 
income tax, corporation tax and special repairs. 
From this sum £180,000 has been deducted for 
depreciation fund, £15,000 for leasehold and sundry 
property accounts, and £101,250 for debenture 
interest, leaving a net profit of £795,378, to which 
is added £361,712 brought forward. The final divi- 
dend proposed is 15 per cent, actual, making 
20 per cent, for the year. The sum of £.371,885 
remains to be brought forward, after allowing for 
payment of the preference dividends. 

COURTAULDS, LIMITED 

A meeting of the shareholders will lie held on 
July 17 to pass a resolution made by the directors 
in favour of a new bonus to shareholders. It has 
been decided to place a value of £16,013,629, instead 
of £7,804,021 as shown by the balance sheet on 
December 31 last, upon the shares held by the 
company in the American Viscose Corporation, and 
to carry the additional amount of £8,209,608 to 
the credit of capital reserve account. The directors 
have also decided to increase the capital from 12 to 
20 millions by creating 8 million of 5 per cent, 
cumulative preference shares of £i each, and to 
distribute these shares as fully paid among the share- 
holders at t lie rate of two preference shares for 
every three existing shares, the first dividend on the 
new preference shares being payable on January 1 
next for the six months ended December 31. The 
dividends are to be paid half-yearly, less tax. This 
handsome gift to the shareholders indicates the 
great prosperity of this artificial silk manufacturing 
company, whose capital, since 1914, has been multi- 
plied ten times, its profits about six times, and the 
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amounts appropriated to reserves seven times. The 
directors have also declared an interim distribution 
on the ordinary shares of Is. 3d., the same amount 
as last year. The present ordinary dividend absorbs 
about £1,«X>,000 net and the now preference shares 
will take £400,000, less tax, annually. Assuming that 
the'profits maintain the 10211 level- -about £3,000,000 
— it would be possible to meet the interest on the new 
preference capital without reducing the ordinary 
dividend, and still leave a substantial margin for 
reserves.— (The Times, .June 30.) 


REPORTS 

PilCroTlT ON THE INDUSTRIAL, ( ’OMMKRCIAL, ANT) 
Economic Situation tn Poland, February, 
1924. By R. E. Kimeus, Commercial Secretary, 
Warsaw. Department of Overseas Trade. 
Pp.40. # H.M. Stationery Office, 1924. Price ls.6d. 

f riie country has continued to experience great 
financial difficulty, and in the year under review the 
whole life of t lit' country was affected by tin* deprecia- 
tion in the currency. The advent to power of M. 
Grabski was generally welcomed in business circles, 
but it is recognised that his stringent taxation pro- 
gramme must inevitably cause at first a general 
increase in prices, reduced production, and more 
unemployment. The conditions in industry, how- 
ever, mitigated to some extent the effects of the 
financial collapse. The first year of Polish adminis- 
tration in Upper Silesia showed a considerable im- 
provement, the collapse of the mark and Ihe Ruhr 
occupation helping to produce this result. 

The favourable position declined towards the end 
of the year, increased costs of production being largely 
responsible as exports necessarily fell. The textile 
industry felt this decline markedly in the middle of 
the jear, but the chemical industry made satisfactory 
progress, and production increased. The chief raw 
materials imported for this industry are p\ rites, 
phosphates, sodium nitrate, dyestuff intermediates, 
and fats, the last -named being the only one principally 
obtained from Great Britain ; nearly all the necessary 
machinery is imported from adjacent countries. The 
metallurgical industry is steadily recovering from 
the effects of the German occupation ; many imports 
are absorbed by this industry, steel being obtained 
largely from Great Britain. The output of sugar, 
improved, the estimated production being 320,000 t. 

The favourable trade balance of recent years was 
maintained in 1923, exports being about 11 per cent, 
greater than imports. Owing to competition from 
Germany not being so keen imports from Great 
Britain were maintained throughout the year at 
about £278,000 per month, but for this trade to in- 
crease prices must fall. The information given in 
the last report (rf. ( 'h( m . and Ind., 1923, 770) on the 
system of trading and payment that should bo used 
by intending traders is repeated in detail. Colonial 
goods, chemicals, anti machinery are. among articles 
in demand from this country. 


Development of the mining industry was satisfac- 
tory in 1923. The output of iron ore (Jan., to Oct.) 
was 360,6001., of zinc ore, 200,600 1., of lead ore,. 
14,000 t., of salt, 300,327 t., and of potassium salts,' 
54,154 t. Coal production amounted to 30,300,374 t ^ 
in the same period. The petroleum industry showed, 
some expansion, the output in 1923 being 632,044 t.,y 
about 114,0001. more than in 1922. I 

c 

Report on the Commerce and Industry in Bul-J 
OARIA, DATED FEBRUARY, 1924. C. B. PJ 

Peake. Department of Overseas Trane. Pp. 20l 
H.M. Stationery Office, 1924. Price 9d. I 

The favourable conditions obtaining in Bulgaria atl 
the end of 1922 have not led to any marked improve- 1 
ment in the state of the country. Fluctuation in the}' 
value of the lev between 860 in February and 350 in^ 
June bad an unsettling effect, and for a time expor - ! 
tat ion was impossible. The question of reparations | 
and other obligations has affected the budget, which- 
for the current year will show a deficit, another 
disturbing factor. The present year can hardly be , 
satisfactory for trade on account of the embargo on 
importation, which has been placed on 150 classes 
of goods, and which will affect British traders seriously, 
though textiles may still be imported. The country 
is in as good a position as most Balkan ^ates,! 
however, and progress may be noticeable again ion. 1 
The natural resources, which are capable of develop- j 
ment, may prove of interest to British investors in j 
the near future. 

The latest trade figures are for 1922. As fore- 
shadowed in the last report (of. Chem. and Ind., 1923, 
662) exports exceeded imports, the former being 
valued at 4,330 million levas, and the latter at 4038 ( 
million levas. Germany supplied 21 per cent, of 1 
the imports, Great Britain 15 per cent., and Italy 
12 per cent. Of the exports Turkey took 25 per cent., 
Germany 17 per cent., and Italy, 13 per cent. The 
embargo mentioned above makes the opening up of 
trade difficult, but attention might usefully be given 
to the demand for motors and agricultural machinery, 
though here good credit terms must be allowed. 

The country is largely agricultural, and the good 
cereal harvest in 1923 was of great value. The beet 
production was also good, and the 38,000 t. of sugar 
which should be obtained will suffice for borne needs 
Coal was mined in 1922 to the extent of 1,021, 327 t 
whilst salt and copper were also obtained to a small 
extent. 


STEEL PRODUCTION IN FRANCE IN APRIL, 1924 
On May 1, J36 blast furnaces were working 111 
France, being the same number as on April 1. M 
the same time 39 were ready for firing, and 45 were 
being built or repaired. The total output of > ;1>t 
iron in April w as 651,323 tons, an increase of I6,7.»9 1 
over March, and the production of steel rose to 
567,485 1. 
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MARKET REPORT 

This Market Report is compiled from special information 
received from the Manufacturers concerned. 

Unless otherwise staled the prices quoted below cover fair 
quantities net and naked at sellers' works. 


GENERAL 

Acetic Aoid, 40 % tech. . . 
Acid, Boric, Go m mere ial- 
Cryst. . . 

Powder 

Acid Hydrochloric 


Acid Nitrio 80° Tw. 


Acid Sulphuric 


HEAVY CHEMICALS 

£23 10s. per ton. 

£45 per ton. 

£47 per ton. 

. 3s. 6d. — 6s. per carboy d/d., 
according to purity, strength 
and locality. 

£21 10s. — £27 per ton makers’ 
works according to district and 
quality. 

Average National prices f.o.r. 
makers’ works, with slight varia- 
tions up and down owing to 
local considerations : 140° Tw., 
Crude Acid, 65s. per ton. 108° 
Tw., Arsenical, £5 10s. per ton. 
168° Tw., Non-arsenical, £0 15s. 


Barytes 

Cadmium Sulphide 
Carbon Bisulphide 

Carbon Black 
Carbon Tetrachloride 
Chromium Oxide, green . . 

Indiarubber Substitutes, 
White and Dark 

Lamp Black 
Lead Hyposulphite 
Lithopone, 30 % . . 
Mineral Rubber “ Rub- 

pron ” 

Sulphur . . 

Sulphur Chloride 
Thiooarbanilide 
Vermilion, pale or deep . . 
Zinc Sulphide 


£3 10s. to £6 15s. per ton, accord- 
ing to quality. 

3s. 9d, por lb. 

£24 — £26 per ton according to 
quantity. 

6£d. — 6|d. per lb. Market firmer. 

£66 per ton, drums free. 

Is. 3d. per lb. 

4fd. — tt£d. per lb. Demand very 
brisk. Prices likoly to remain 
steady owing to firmness of 
raposeed oils. 

45s per cwt, barrels free. 

7£d. per lb. 

£22 10s. per ton. 

£16 10s. per ton f.o.r. London. 

£10 — £12 per ton, according to 
quality. 

3d. por lb., carboys extra. 

2s. 6d. per lb. 

4s. lOd. per lb. 

7£d. — Is. 8d. por lb., according to 
quality. 


Ammonia Alkali . . 

Bleaching Powder 

Bisulphite of Lime 
Borax. Commercial- 
Crystal . . 

Powder 


Calcium Chloride 
Methylated Spirit 64 o.p.- 
Jndustrial 

Mineralised 
Potash Caustic . . 

Potass. Bichromate 
Potass. Chlorate. . 

Sa [ammoniac 
Salt Cake. . 

Soda Caustic, solid 


per ton. 

£0 15s. per ton, f.o.r. Speoial 

WOOD DISTILLATION PRODUCTS 

terms for contracts. 

Acetate of Lime — 


Spot £11 d/d. ; Contract £10 d/d. 

Brown 

. . £14 10s. por ton d/d. Demand 

4 ton lots. 


active. 

£7 per ton, packages extra. 

Grey 

. . £19- -£20 per ton. Fair demand. 

£25 per ton. 

Liquor 

. . 9d. per gall. 32° Tw. 

Charcoal 

. . £7 5s. — £9 por ton, according to 

£26 per ton. 


grade and locality. Demand 

(Packed in 2 -cwt. bags, carriage 


below normal. 

paid any station in Great 

Iron Liquor 

. . Is. 7d. por gall. 32° Tw. 

Britain.) 

Is. 2d. „ „ 24° Tw. 

£5 17s. 6d. per ton d/d. 

Red Liquor 

. . lOd. — Is. per gall. 14/15° Tw. 

- 

Wood Creosote . . 

. . 2s. 7d. por gall. Unrefined. 

3s. Id. — 3s. 5d. per gallon, accord- 

Wood Naphtha — 

ing to quantity. 

Miscible 

. . 5s. per gall. 60% O.P. Market dull. 

4s. 2d. — 4s. 6d. 

Solvent 

. . 5s. 6d. per gall. 40% O.P. 

£30 — £33 per ton. 


Fairly good demand. 

6|d. per lb. 

Wood Tar 

. . £5 por ton. 

3d. — 4d. por lb. 

Brown Sugar of Lead 

. . £40 per ton. 

£32 per ton d/d. 


£3 10s. por ton d/d. 

Spot lots : delivered. £16 17s. 6d. to 
£19 7s, Gd. per ton, according to 
strength. 20s. less for contracts. 
£5 5s— £6 10s. per ton ex railway 
depots or ports. 

£24 por ton. 

£10 10s. por ton, carr. paid. 

4$d. per lb. * 

£18 — £19 per ton, according to 
quantity, f.o.b., 1-owt. iron 
drums included. 

3d. per lb. 

£13 5s.— £13 10s. per ton ex 
Liverpool. Nominal. 

£27 por ton d/d. 

About £14 10s. per ton d/d. 

£9 per ton d/d. 

£15 por ton f.o.r. London, 1-cwt. 
kegs included. 

RUBBER CHEMICALS 

A al imony sulphide— 

Golden . . . . . . 5|d. — Is. 4d. per lb., according to 

quality. 

Crimson .. ..Is. 3d. — Is. 6d. per lb., according 

to quality. 

Araenio Sulphide, Yellow Is. lid. per lb. 


Si >da Crystals 

Sod. Aootato 97/98% . . 

Sod Bicarbonate 
Sod. Bichromate. . 

Sod. Bisulphite Powder 

60/62% 


Sul Chlorate 

Sod. Nitrato refd. 96% . . 

Sod. Nitrite, 100% basis 
Sod. Sulphide cono. 00/65 
Nod. Sulphide cryst. 

Sod. Sulphite, Pea Cryst, 


Aoid Carbolic- 
Crystals 
Crude 60 ’s 


Acid Cresylie, 97/99 
Pale 95% 

Dark 

Anthracene Paste 40% 

Anthracene Oil- 
Strained 
Unstrained 
Benzole — 

Crude 65’s 

Standard Motor 

Pure . . 

Toluole — 90 % 

Pure , . 
Xylol ooml. 

Pure 


TAR PRODUCTS 


61d. — 6fd. per lb. Better inquiry. 

Is. 9d.--la. lOd. per gall. Market 
flat. Only odd lots being 
oflerod. 

2a Id. — 2g. 2d, per gall. Demand 
still good. Market firm. 

Is. lOd. — Is. lid. per gall. Steady 
demand. 

Is. 8d. — Is. lid. per gall. Steady 
businoss. 

4d. por unit per cwt. Nominal 
price. No business. 


9 id. per gall. Very quiet. 

8$d.--9d. per gall. 

10£d. — Is. per gall, ex works in 
tank wagons. 

Is. 4£d. — Is. 6d. per gall, ex works 
in tame wagons. 

Is. 8£d.--la. lOd. per gall, ex 
works in tank wagons. 

1 8. 5£d. per gall. 

Is. lOd. — 2s. per gall. 

2s. 3d. per gall. 

3s. 3d. per gall. 
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Creosote— 

Cresylic 20/24% . . 9d. — 9£d. per gall. Few inquiries. 

Middle Oil . . ^ 6fd. — 9d. per gall, according to 

Ileavy . . . . £ grade and district. Market very 

Standard Specification J quiet. 

Naphtha 

Solvent 90/160 . . Is. 4d. — Is. 5d. Market steady. 

Solvent 90/190 .. Is. Id.-— Is. 4d. Fair business, 

passing. 

Naphthalene Crude — • 

Drained Creosote Salts £0 — £6 10s. Demand falling off. 
Whizzed or hot pressed £9- £12 per ton. Little business. 
Naphthalene — 

Crystals and Flaked . . £16— £17 per ton. 

Pitch, medium soft- . . 52s. Od. — 57s. 6d. per ton. No 

export business at prosont 
Plenty of inquiiies for next 
season. 

Pyridine - -90/160 ,. 21s. — 22s. per gall. Market lass 

firm. 

Heavy .. 12s. — 12s. Od. Market steady. 

INTERMEDIATES AND DYES 

Business in dyestuffs has been fairly good, but very little 
improvement is shown. Prices remain constant. 

In the following list of Intermediates delivered prices 
include packages except where otherwise stated. 

Acetic Anhydride 95% . . Is. Od. per lb. 

Acid II . . . . . . 4s. 3d. per lb 100% basis d/d. 

Acid Naphthionio .. 2s. 4d. per lb. 100% basis d/d. 
Acid Neville and Wirjther 5s. 8d. per lb. 100% basis d/d. 

Acid Salicylic, tech. .. Is. ljd. per lb. Steady demand. 
Acid Sulplmmlio . . 9Jd. por lb. 100% basis d/d. 

Aluminium Chloride, an- 

hyd. . . . . . . Is. per lb. d/d. 

Aniline Oil . . . . 7£d. — 8$d. per lb. naked at works. 

Aniline Salts . . . . 7£d. — 9d. per lb. naked at works. 

Antimony Pentachlorido Is. per lb. d/d. 

Benzidino Boso . . . . 4s. Od. per lb. 100% basis d/d. 

Benzyl Chloride 95% . . Is. 3d. por lb. 

jp-Chlorplienol . . . . 4s. 3d. per lb. d /d. 

p-Cliloranilino . . . . 3s. per lb. 100% basis. 

o-Cresol 19‘3l°C. .. 4£d. per lb. Demand steady. 

m-Cresol 98/100% .. 2s. Id.— 2s. 3d. per lb. Demand 

moderate. 

j?-Creaol 32/34° C. . . 2s. Id. — 2s. 3d. per lb. Demand 
moderate. 

Dicliloranilino . . . . 3s. per lb. 

Diehloraniline S. Acid . . 2s. 6d. per lb. 100% basis. 
p-Dichlorbonzol . . . . £75 per ton. 

Diethy lanilino .. . . 4s 9d. per lb. d/d., packagos 

oxtra, returnable. 

Dimethylanilino . . . . 2s. 4d. per lb. d/d. Drums extra. 

Dinilrobenzene . . . . 9d. per lb. naked at works. 

Dinitrochlorbenzol . . £84 10s. per ton d/d. 
Dinitrotoluene — 48/50° C. 8d.* — 9d. per lb. naked at works. 

00/68° C. Is. 2d. per lb. naked at works. 
Diphonylamino . . . . 3s. por lb. d/d 

Monochlorbenzoi . . £63 per ton. 

Naphthol .. .. Is. Id. per lb. d/d. 

a-Naph thy lamina . . Is. 4£d. per lb. d/d, 

^-Naphthylamme . . 4s. per lb. d/d. 

m-Nitraniline .. ..5s. 3d. per lb. d/d. 

y-Nifcranilino . . . . 2a. 4d. por lb. d/d. 

Nitrobenzene . . . . 5Jd. — 5$d. per lb. naked at works. 

o-Nitrochlorbenzol .. 2s. per lb. 100% basis d/d. 
Nitronaphthalene . . ll$d. per lb. d/d. 
p-Nitrophenol .. .. 1*. 9d. per lb. 100% basis d/d. 

yj-Nitro-o-amido phenol 4b. 6d. per lb. 100% basis. 
w»-Phenylene Diamine . . 4s. 2d. per lb. <1 'd. 
jt>-Phenylene Diamine . . 10s. 3d. per lb. 100% basis d/d. 

R. Salt . . . . . . 2s. 6d. per lb. 100% basis d/d. 

Sodium Naphthionate , . 2s. 5d, per lb. 100 % basis d /d. 


o-Toluidine . . . . 8Jd. per lb. 

p-Toluidioe . . 3s. 0d. por lb. naked at works. 

m-Toluylene Diamine . . 4s. 6d. per lb. d/d. 

PHARMACEUTICAL AND PHOTOGRAPHIC 
CHEMICALS 

Acid, Acetic 80% B.P . . £47 per ton. 

Acid, Acetyl Salicylic . . 3s. 3d. per lb. Value and demand 
maintained. 

Acid, Benzoic B.P. . . 3s. 6d. per lb. Larger supplies 
available. Market easier. 

Acid, Boric B.P. . . Cryst. £51 per ton, Powder £55 

per ton. Carriage paid any 
station in Great Britain. Prices 
reduced by £3 per ton. 

Aoid, Camphoric. . . . 19a. — 21s. per lb. 

Aoid, Citric . . . . Is. 6Jd. per lb., leas 5% for ton 

lots. Market extremely firm. 
Upward* tendonoy. 

Acid, Gallic . . . . 3s. per lb. for pure crystal. 

Market firmer. 

Acid, Pyrogallic, Cryst. . . 7s. per lb. for 1 cwt. lots. Market 
firm ; increasing demand. 

Acid, Salicylic . . . . Prices quoted from 2a. per lb. 

down to Is. 7d. for ton lots. 
Market still weak. Keen com- 
petition and smaller demand. 

Acid, Tannic B.P. . . 3s. per lb. Market quiet. 

Acid, Tartaric . . . . Is. l^d. — Is. 2d. por lb. less 6%, 

Better tone but not yot very 
active. Cheap offers of socond 
hand parcels of foreign acid. 
Higher prices expected in view 
of firmness of raw materials. 

Amidol . . . . . . 9s. per lb. d/d. 

Acetanilide . . . . 2s. 3d. por lb. for quantity. 

Demand slow. Prices shaded to 
secure largo orders. 

Amidopyrin .. .. 13s. 3d. per lb. Neglected. Stocks 

low. 

Ammon. Benzoate . . 3s. 3d. — 3s. 6d. per lb. according 
to quantity. 

Ammon. Carbonate B.P. £37 per ton. 

Atropine Sulphate . . 12s. 6d. per oz. for English make. 

Barbitone.. .. .. 15s. per lb. Quiet market. 

Bonzonaphthol . . . . 0a. per lb. Small inquiry. 

Bismuth Salts . . . . A steady market. Prices according 

to quantity : 

Bismuth Carbonate . . 12s. 9d. — 14s. 9d. per lb. 

,, Citrate.. .. 11s. 4d. — 13s. 4d. „ 

,, Salicylate . . 10s. 2d. — 12s. 2d. ,, 

„ Subnitrate . . 10s. 9d. — 12s. 9d. ,, 

Borax B.P. . . . . Crystal £29, Powder £30 per ton. 

Carriago paid any station in 
Great Britain. 

Bromides — . . . . Fluctuating market. Continental 

prices decidedly firmer. 
Potassium .. .. I Id. per lb. 

Sodium . . . . . . la. „ 

Ammonium .. .. Is. Id. per lb. 

Calcium Luofcate . . . . Demand active. Good English 

make can be had from Is. 7d 
to 2s. 0d. per lb. 

Chloral Hydrato . . 3s 7d. — 3s. 9d. per lb , duty paid 

Chloroform . . . . 2s. per lb. for cwt. lots. Very steady 

Creosote Carbonate . . 0s. 6d. per lb. Little demand. 

Formaldehyde . . . . £55 per ton, ex works. English 

make. 

Glycerophosphates — Fair business passing* 

Calcium, soluble and 

citrate free . . . . 7s. per lb. 

Iron . . , . . . 8s. 9d. per lb. 

Magnesium . . . . 9s. per lb. 

Potassium, 50% . . 3s. Gd. per lb. 

Sodium, 50% .. . . 2s. 6d. f| 
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Ouaiftcol Carbonate ♦ . 11s. per lb. for cwt. lots. Slightly 
cheaper. 

Hexamine . . . . 3s. fid. per lb. for English make. 

Market quiet and steady. 

Homatropine Hydrobro- 
mide 30s. per ox. 

Hydrastine hydrochlor . . English make offered at 120s. per 
oz. 

Hydroquinone . . . . 4s. 3d. per lb. in cwt. lots. Foreign 

make. 

H ypophosphites — • 

Calcium . . , . 8s. 6d. per lb., for 28*lb. lots. 

Potassium . . . . 4s. Id. per lb. 

Sodium . . . . 4s. „ 

Iron. Ammon. Citrate B.P. 2s. Id. — 2s. 5d. per lb., according 

to quantity. 

Magnesium Carbonate — 

Light Commercial . . £36 per ton net. 

Magnesium Oxide — 

Light Commercial . . £75 per ton, less 2£%. 

Heavy Commercial . . £26 per ton, lees 2£%. 

Heavy Pure .. 2s.' — 2s. 2d. per lb., according to 

quantity. Steady market. 

Menthol— 

A.B.Il. recryst. B.P. . . 52s. 6d. per lb. Weaker. 

Synthetio . . . . 2Gs. — 35s. per lb., according to 

quantity. English make. Steady 
demand. 

Mercurials . . . . Market firm. 

Red oxide . . . . 5s. 3d. — 5s. 4d. per lb. 

Corrosive sublimate . . 3s. 6d.—~ 3s. 7d. „ 

White precip. . . . . 4s. 7d. — 4s. 8d. „ 

Calomel .. ..3s. lid. — 4s. ,, 

Methyl Salicylate . . 2s. — 2s. 3d. per lb. for carboys. 

Not much demand. 

Methyl Sulphonal . . 26s. per lb. 

Metol .. •• •• 11s. per lb. British make. 

Paraformaldehyde .. 3s. per lb. More inquiry. 

Paraldehyde .. ..Is. 4d. — Is. Gd. per lb. in Leo 

bottles and cases, according to 
holder and quantity. 

Phenurotin .. ..6s. per lb. Ample stocks avail- 

able. 

riiiaittzone . . . . 7s. 3d. per lb. for cwt. loti. Quiet. 

Phrnolphthalcin . . 6s. Gd. por lb. Easier with sup- 

plies more plentiful. 

Potass. Bi tartrate — 

‘Jit/ 100% (Cream of 

Tartar) . . . . 88s. per cwt., less 2£% for ton 

lots. Firm market. Prices have 
upward tendency. 

Potass Citrate .. ..Is. 10 d — 2s. 2d. por lb. 

Potass. Iodide . . . . 16s. 8d. — 17a. 5d. per lb., accord- 

ing to quantity. Domand con- 
tinues. * 

Potiiss. Metabisulphito . . 74d. per lb., 1-cwt. kogs included. 

Q uuiino Sulphate . . 2s. 3d. — 2s. 4d. per oz., in 100 oz. 

tins. Steady market. 

Resorcin . . . . . . 5s. 6d. por lb. Sales slow. 

Saccharin.. .: .. 63s. per lb., in 50-lb. lots. 

S.ilol . . .. . . 3s. 6d. — 3s. lid per lb. Easier 

in sympathy with other salicyl- 
ates. 

Silver pro toinato. . .. 9s. Gd. per lb. 

So<l. Benzoate, B.P. . . 2s. 9d. per lb. In quantity for 
British product. 

Sod. Citrate, B.P.C., 1923 Is. lid.' — 2s. 2d. per lb., according 
to quantity. Firm in common 
with other citrates, 

SoG. Hyposulphite — 

Photographic .. .. £13 — £15 per ton, according to 

quantity, d/d. consignee’s sta- 
tion in 1-cwt. kegs. 

Sod. Metabisulphito cryst. 37s. 6d. — 60s. per cwt. nett cash, 
according to quantity. 


Sod, Nitropruoside . . 16s. per lb. Less for quantity. 

Sod. Potass. Tartrate 

(Rochelle Salt) . . 77s. Gd. — 81 b. 6d. per cwt., accord- 
ing to quantity. Market quiet. 

Sod. Salicylate . . . . Market moro active. Powder 

2s. 2d. — 2s. Gd. per lb. Crystal 
at 2 h. 5d.— 2s. 8d. per lb. Flake 
2s. 9d.~2s. l()d. por lb. 

Sod. Sulphide — 

Pure recryst. . . . . 10d.— Is. 2d. per lb., according 

to quantity. 

Sod. Sulphite, anhydrous £27 10s. — £28 10s. per ton, accord- 
ing to quantity, 1-cwt. kegs 
included. In largo casks £1 per 
ton less. 

Thymol .. .. .. 15s. 9d. -17s. Gd. por lb. for good 

white crystal from ajowan seed. 
Very firm and scarce. 


PERFUMERY CHEMICALS 
Acetophenone . . . . 12s. Gd. por lb. 

Aubepine . . . . . . 14s. Gd. ,, 

Amyl Acetato . . . . 2s. 9d. ,, 

Amyl Butyrate . . . . 6s. 9d. ,, 

Amyl Salicylate . . . . 3s. 3d. ,, 

Anothol (M.P. 21 /22 ft U.) 4s. lid. 

Benzyl Acetate from Chlo- 
rine-free Benzyl Alcohol 2s. 10 Id. ,, 

Benzyl Alcohol froe from 

Chlorine . . . . 2s. 10$d. ,, 

Benzaldehyde froe from 

Chlorine . . . . 3s. Gd. ,, 

Benzyl Bonzoate . . 3s. 6d. ,, 

Cinnamic Aldehyde 

Natural .. .. 15s. 6d. ,, 

Coumarin . . . . 20s. ,, 

Citronellol .. ..IBs. ,, 

Citral . . . . . . 10s. ,, 

Ethyl Cinnamate .. 15s. „ 

Ethyl Phthalale . . . . 3s. 3d. ,, 

Eugenol . . . . . . 10b. 6d. ,, 

Geraniol (Palnmrosa) . . 35 h. ,, 

Geraniol . . . . . . 1 Is.- -ISs. 6d. per lb. 

Iloliotropino . . . . 7s. per lb. 

Iso Eugenol . . . . 15s. 9d. ,, 

Linalol ox Bois do Rose . . 26s. ,, 

Linalyl Acctato . . . . 26s. ,, 

Methyl Anthranilato . . 9s. Od. ,, 

Methyl Bonzoate . . 6s. ,, 

Musk Ambrotto . . . . 45s. ,, 

Musk Xylol . . . . IBs. 6d. „ 

Norolin . . . . . . 4s. 9d. ,, 

Phenyl Ethyl Acetate .. 12s. Gd. ,, 

Phenyl Ethyl Alcohol . . 16s. ,, 

Rhodinol . . . . . . 57s. Gd. ,, 

Safrol . . . . . . Is. lOd. ,, 

Terpinool . . . . . . 2s. 4d. ,, 

Vanillin . . . . . . 24s.- — 24s. 9d. per 11 


Id. por lb. Price re- 


duced. Demand steady. 


ESSENTIAL OILS 

Almond Oil, Foreign 

S.P.A. . . . . . . 15a. Gd. per lb. 

Anise Oil . . . . . . 2s. 8d. por lb. 

Bergamot Oil . . . . 19s. Gd. per lb. 

Bourbon Geranium Oil . . 36s. Gd. ,, 
Camphor Oil . . . . 75s. per cwt. 

Cananga Oil Java . . 10s. 6d. por lb. 

Cinnamon Oil, Leaf . . 6$d. per oz. 
Cassia Oil, 80/85% . . 8s. 9d. por lb. 

Citronella Oil — 

Java 85/90% . . . . 6g. per lb. 

Ceylon . . . . . . 3s. 9d. per lb. 

Clove Oil . . . . . . 7s. 3d. per lb. 
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Eucalyptus Oil 70/75%. . 

2s. 2d. per lb. 

Lavender Oil — 

French 38/40% Esters 

27s. 6d. per lb. 

Lemon Oil 

3s. 2d. per lb. 

Lernongross Oil 

3d. per oz. 

Orange Oil, Sweet 

13s. 9d. per 11). 

Otto of Rose Oil — 

Bulgarian 

27s. 6d. per oz. 

Anatolian 

23s. 6d. per oz. 

Palma Rosa Oil . . 

19s. per lb. 

Peppermint Oil — 

Wayne County 

20s. 9d. per lb. 

Japanese 

15s. Gd. por lb. 

Potitgrain Oil 

10s. per lb. 

Sandal Wood Oil 

Mysore 

26s. 6d. per lb. 

Australian 

21s. per lb. 


PATENT LIST 

The dates given In this list are, In the case of Application* for Patents 
those of application*, and In the case of Complete Specifications accepted 
those of the Official Journals in which the acceptance is announced. Com* 
plate Specifications thus advertised as accepted are open to Inspection at 
the Patent Office immediately, and to opposition before August U.'» ; they 
are on sale at Is. each at the Patent Office, Sale Branch. Quality Court, 
Chauoery Lane, London, W.C. 2, on J uly lOtfi. 

1. — Applications 

Douglas. Apparatus for separating liquids from granulatod 
substances. 14,827. Juno 19. 

Green and Ogden. Separating chemically -immiscible liquids. 
14,894. June 19. 

Holloway and North British Diesel Engine Works. 
Centrifugal separators. 14,093. .Juno 18. 

Nyrop. Mid hod of altering properties of fluids. 14,027. 
Juts' 17. 

Ritchie. Drier. 14,501. Juno 10. 

Schindler. Mixing drums. 15,041. June 21. (Switz., 
27.0.23.) 

Wade (l)ull' Patents Co.). Furnaces. 11,573. Juno 10. 
Weiss. Drying-cylinders etc. 14,881. Juno 19. 

I. — Complete Specifications Accepted 

3110 (1923). Lilleshull <\>.. Ltd., and Bishop. Contiifugal 
filter or separator. (217,204.) 

10,091 (1923). Heyl. St a 11. 

20,299 (1923). Brackett, and Brackett, and Co., Ltd. 
Screening or filtering apparatus. (217,102.) 

21,137 (1923). Elmore (Coinlcy). Removal of free 
moisture from substances by centrifugal means. (217,409.) 

22,010 (1923). Duclaux. Manufacture of ultra-filter 

membranes. (203,7 1 4.) 

5552 (1921). Cirauss. Centrifugal drying-machines. 

(212,551.) 

II. — Applications 

Forst. 1 4,777. Sr/ VII. 

Frey. Fue] compact. 14,753. Juno 18. (U.!S., 25.7.23.) 

Glasgow, and Humphreys and Glasgow, Ltd. Water-gas 
generators. 14,714. Juno 18. 

Hey. 14.510, 11,945. See XII. 

Heyl. Obtaining volatile products from mineral deposits 
in situ. 14.511. .June 10. 

Heyl. Treatment of suJphur-t oiitaining oils. 14,924. 
Juno 20. 

Hines Laying dust in coal mines ote. 14,587. June 17. 
Mailhe. Production of petroleum from vegetable etc. 
oils and glyeei ides. 14,743. June 18. (Fr., 28.0.23.) 

Moore. Manufacture of combustible gases. 14,798. 
June 19. 

Rude. Production of water gas fiom solid fuel. 14,708. 
June 18. 


II* — Complete Specifications Accepted 

9023 (M123). Corthesy and Mills. Combustion of fuel. ’ 
(217,359.) 

10,247 (1923). Thornton and Illingworth. See VIII. 

10,691 (1923). Heyl. Rotary distillation retorts. (217,428.) 
1053 (1924). Koppers Co. Rogenerativoly-heatod vertical 
retort furnaces. (210,085.) 

HI. — Complete Specification Accepted 

18,091 (1923). Baglin. Regenorativo eoko ovens. (217,454.) 

IV. — Applications 

Forcart, and Haco Ges. Production of albumen-dyestuff 
products etc. 15,031. Juno 21. 

Imray (Soc. of Chemical Industry in Baslo). Manufacture 
of dyestuffs. 14,708. Juno 18. 

IV. — Complete Specification Accepted 

2377 (1924). Chomisoho Fabrik Grieshoim-Elektron. 

See VI. 

V. — Application 

Courtuulds, Ltd., and Gardner. Manufacture of threads 
or filaments of cellulose esters. 14,943. Juno 20. 

V. — Complete Specifications Accepted 

6570 (1923). Dreyfus. Manufacture of threads and 
filaments from cellulose derivatives. (217,287.) 

698G (1923). Fine Cotton Spinnors’ and Doublets’ 
Association, Ltd., Balls, and Hutchins. Preparation of 
fibrous materials for spinning. 

20,321 (1923). Fues. Manufacture of paper. (202,314.) 

VI. — Applications 

Baddiloy, Hill, and British Dyestuff’s Corporation. Pro- 
duction of grnenibh-yollow shades on acetyl silk. 14,95G. 
June 20. 

Lopino. Dyeing etc. machines. 14,822. Juno 19. 

VI. — Complete Specification Accepted 

2377 (1924). Chomisoho Fabrik Grieshoim-Elektron. 

Process of producing on the fibre a/.o -dyestuffs from aryb 
amidos of 2 : 3-oxynaphthoic acid. (210,402.) 

VII. — Applications 

Cowles. Process for producing and utilising alkalis ami 
alumina. 14,703. June 18. 

Forst. Recovery of ammonia and ammonium compounds 
from gases. 14,777. Juno 18. 

Norsk Hy dro-Elektrisk K vaelstofakt icselskab. Process for 
production of catalysts for synthesis of ammonia. 15,045. 
June 21. (Norway, 1 4.7.23.) 

VII. — Complete Specifications Accepted 

5849 (1923). Bone. Production of activated nitrogen 
(217,277.) 

21,072 (1923). Johnson (Badiseho Anilin und Soda 

Fabrik). Manufacture of formic acid. (217,407.) 

21,089 (1923). Wallace. Recovery of soda from its 

solutions. (217,408.) 

VIII. — Application 

General Electric Co., Ltd. Readily fusible glasses and 
enamels. 11,532. June 10. (Ger., 24.1.21.) 

VIII. — Complete Specification Accepted 

10,247 (1923), Thornton and Illingworth. Silica <# 

refractory fireclay blocks and bricks for coke oven wall-, 
furnace linings, and the like. (217,377.) 

IX. — Applications 

Graham anil Mackay. Waterproofing concrete ei. 

14,838. Juno 19. 

Grieve, and Jameson and Co. Manufacture of emulsions il 
bitumen ote. 14,510. Juno 10. 

Ivaisor-Wilhelm-Institut fur Eisenforsrhung, and Hc^- t- 
Production of artificial stone etc. 14,028. Juno 17. 
(Ger., 25.0.23.) 
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IX. — Complete Specifications Accepted 

33,343 (1922). Holzvoredelung Ges., and Tronkler. Pro- 
cess for hardening wood. (217,095.) 

0315 (1923). Lefoburo. Concrete, cements, plasters, and 
the like. (217,279.) 

8019 (1923). Amies, Cementitious composition. 

(217,343.) 

11,801 (1923). Piokstono. Manufacture of mortar, arti- 
ficial stone, concrete, and the like. (217,388.) 

X. — Applications 

Compagnio ties Forges do Chatillon, Commontry, ot Neuves- 
UuisonH. Thermic treatment of steel etc. 14,976. Juno 20. 

, l«Y., 13.2.23.) 

Ferranti, Ltd., and Ferranti. Px-otoction of motals. 
[4,869. June 19. 

Fitzgerald. Means for recovering gold etc. from dilute 
■elutions. 15,042. Juno 21. 

Jordan. Softening aluminiiun-plated iron articles. 14,969. 
Juno 20. 

Jordan. Aluminium plating of spooled metal bands etc. 
14,970. June 20. 

Kelly. After-lroatmcnt, finishing, and working of alloys 
,te 11,590. .Tuue 17. 

Kelly. Alloys. 14,594. Juno 17. 

Krupi> Akt.-Gos. Friodrioh-Alfrod-Hutfce. Devices for 
mam i fact tiring steel. 14,937. June 20. (Ger., 8.7.23.) 
Poole. Solder. 14,897. Juno 20. 

Sue. d’Eloctro-Chixmo, d’Eleetro-M6tallurgie, ot dos Aui^ries 
Flo( (riqucs d’Ugino. Extracting tin from minerals, alloys, 
,<e. 14,562. Juno 10. (Fr., 21.6.23.) 

Summers. Coating motals with other motals. 14,593. 
June 17. 

X. — Complete Specifications Accepted 

1110 (1923). Berlin. Reducing metallic oxides. 

1193,057.) 

7 loS (1923). Dicker. (N. V. Hollundseho Tungsten - 
dia.tdfahriok). Treatment of tungsten and other metals 
huMug u lugli melting point. (217,322.) 

10,165 (1923). Hooper. Production of aluminium and 
sib mi from bauxite etc. (217,376.) 

12,173 (1923). Harris. Refining of metals. (217,391.) 
22.770 (1923). Cosehwind. boasting -furnaces. (217,477.) 
22,7 to (1923). Golsenkirchencr Borgweiks-A.-G., and 
Opdcrbcek. Granulating slag (204, 318.) 

XI. — Applications 

AnlonoJl. Electric batteries. 15,040. June 21. 

Banned it. Storage batteries. 14,570. June It). 

Fit/.p.itnek (Meyer-Keller ot Cic.). 14,709. See XJ X. 
Mousuii Electrical treatment of solids and liquids. 
11,509. June 16. 

XL Complete Specifications Accepted 

33.025 ( 1922 ). Prior u ml Riloy. Selenium cells. (216,942.) 

I 1,0 15 (192.3). Jackson (Matlneson Alkali Works, Jnc.). 
Kl<-( tnd\ t ic processes. (217,414.) 

20,594 (1923). Katsumori. EleeJric batteries. (217, 405. j 

X1L — Applications 

Hmtsehlcu. Manufacture of synthetic lanohn. 14,480. 

June ]t). 

I ley Removal of suspended matters from oils etc. 
I L->lo. 1 1,945. June 16 and 20. 

Mmlhe. 14,743. Sen II. 

Schej ieble. Manufacture of soap. 14,609. Juno 17. 

ML- -Complete Specification Accepted 

9337 (1923). Pearson and Go., Ltd., and Clark. Removing 
and flavour from cod liver oils etc., or from tho un- 
-■apouifiable portion thereof in such a manner as to retain 
biiumn activity. (217,303.) 

Vlll. —Applications 

I’ervvilligor. Synthetic resins. 14,052, 14,653. Juno 17. 
O’.S., 29.6.23 and 5.7.23.)* 


XIII. — Complete Specification Accepted 

7434 (1923). Tyror. Manufacture of a white pigment. 
(217,323.) 

XIV. — Complete Specifications Accepted 

22,910 (1923). Rieard, Allonot, ot Cie. Vulcanisation of 
india-rubber, (204,052.) 

3574 (1924). K. D. P., Ltd. Manufacture of caoutchouc. 
(213,886.) 

XV. — Application 

Marks (Internationale Galalith-Gea. Hoff unci Co.). Manu- 
facture of transparent artificial horn. 14,873. June 19. 

XV. — Complete Specification Accepted 

7129 (1923). Molamid. Tanning and tho manufacture of 
tanning-substances. (194,723.) 

XVI. — Application 

Potts (Asahi Glass Co.). Manures. 14,803. Juno 19. 

XVII. — Complete Specification Accepted 

8277 (1923). Martin. Manufacture of beer, vinegar 
glunoso, doxtrin-inaltoso, spirits, and tho like. (217,348.) 

XVIII.— Application 

Caux and Salmon. Manufacture of yeasts. 14,751. 
June 18. (Fr., 19.6.23.) 

XVIU. — Complete Specifications Accepted 

8277 (1923). Martin. See XVII. 

9012 (1923). Poliak. Production of yeast. (195,963.) 

XIX. — Applications 

Fitzpatrick (Moyor-Keller et Cie.). Rendering vegetable 
etc. materials durablo by olootricity. 14,709. Juno 18. 

Hocking. Apparatus for purifying water containing grease 
or oil. 14,806. Juno 19. 

Nnlsen. Sterilising milk etc. 14,617. Juno 17. 

Perky. Food product. 14,548. Juno 16. 

Wallis. Production and use of antiseptics etc. 14,964. 
Juno 20. 

XIX. — Complete Specifications Accepted 

6368 (1923). Imray (Kellogg Go.). Production of food 
products. (217,282.) 

21,916 (1923). Pico. Destructive fermentation of organic 
residues. (203,336.) 

XX. — Applications 

Kjaor. Obtaining extracts from animal organs. 14,980. 
Juno 20. 

vSchindelineisor. Production of thymol and its isomers and 
liomologuos. 15,033. Juno 21. 

XX. — Complete Specification Accepted 
26,164(1923). Soc. dos Prodmts Azotes. Isolation of urea. 
(206,489.) 

GENERAL NOTES 

Official Trade Intelligence 

Tho Department of Overseas Trade (Development 
and Intelligence, 35 Old Queen Street, London, 
S.YV. 1) lias received tho following enquiries for 
British goods. British firms may obtain further 
information by applying to the Department and 
quoting the specific* reference number : -- Australia : 
Leather goods (725) ; hardware (726) ; Canaria : 
Centrifugal sewage, and sludge pumps (tender) 
(A.X. 10S1 and 1082) ; Chile, : Raw products (oils 
etc.) for soap manufacturers (753), photographic 
materials (B.X. 1017) ; France : Sulphate of copper 
(734), tinplate, sheet iron and machines for bleaching 
and dyeing (735) ; Italy, raw materials for paper 
mills and paper (737), machine tools and technical 
articles (730), machinery for manufacture of artificial 
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silk and confectionery (740), chemicals for textile 
industry (742), paints (B.X./1040) ; Netherlands: 
Crockery (745) ; Rumania : Coconut fibre yarn 
(749). 

French Company News 

In 1923 the Cie. dcs Mines de Crespin Nord pro- 
duced 189,400 tons of coke, 2145 1. of ammonium 
sulphate, 4022 t. of tar, and 10,149,540 cb. m. of gas. 
In the same year the Cie. des Mines de Vandin les 
Bethune produced 1 05,049 1. of coal against 
140,723 t. in 1922. 

The Soeiete dcs Phosphates Tunisians produced 
424,075 1. of phosphates in 1923, compared with 
378,307 t. in 1922. The company’s report states that 
experiments have shown that Tunisian phosphates 
when finely ground, can be applied directly to acid 
soils, an observation which eonlirms experiments 
earned out by 0. Claude in Morocco, and his indus- 
trial process for grinding natural phosphates to pass 
a very line inesh. 

Exports of chemicals In 1924 

The United States exports of chemicals and 
allied products during the first quarter of 1924 
had an aggregate value of $32,580,385, which was 
4 per cent, below the corresponding period of 1923, 
but 10 per cent, above the first quarter of 1922. 
During the three months to March, 1924, sales were 
the smallest. The exports of essential oils showed 
the largest expansion of any group of chemicals 
and allied products exported during the first quarter 
of 1 924 75 per cent, in value — followed by crude 
drugs, with an advance of 47 per cent. : coal-tar 
products, 14 per cent. ; and pigments, paints and 
varnishes, II per cent. In contrast to these gains, 
naval stores, gums, and rmns decreased 20 per 
cent. ; industrial chemicals, 8 per cent. ; and 
perfumery etc. 4 per cent. ; whilst explosives, 
which dropped 9 per cent, in value, rose 2 per cent, 
in quantity, and fertilisers and fertiliser materials 
fell 4 per cent, in value, but rose 11 per cent, in 
quantity. Coal-tar exports rose to a total valuation 
of $3,137,383 in the lirst quarter of the year, and 
foreign demand increased until $1,421,372 worth 
of crudes, $95,758 worth of intermediates, and 
$1,020,253 worth of finished coal-tar products were 
shipped abroad. A decline of 8 per cent, was 
registered in the exports of industrial chemicals, 
their value having reached $0,390,052. Total exports 
of mineral-earth pigments amounted to 7,455,180 lb. 
valued at $215,509, and outgoing consignments 
equalled 0,972,487 lb. worth $000,018, in the lirst 
three months of 1924. A 13 per cent, expansion 
was made in foreign sales of varnishes, the most 
important improvement for goods of this kind being 
in carbon and lamp-blacks, which rose from $709,040 
to $1,217,922 in 1924. Fertilisers gained in quantity 
to the extent of 11 per cent., but lost in value by 
4 per cent., sales falling from $4,329,862 in the 
first quarter of 1923 to $4,139,593 ift the corre- 
sponding period in 1924. Explosives likewise ad- 
vanced in quantities shipped, but dropped in value, 
and no great change was reported in dynamite. 
The heavy shipments of peppermint oil during the 
first quarter of the current year, when more than 


July 4* 1024 

/•- , 

double the quantity w'as exported, accounted fc 
the big incjrease in essential oils. Demand fc 
American crude drugs swelled 47 per cent, durin 
the period under review, whilst medicinal and pharma 
ceutical preparations retained the position held i 

1923. During the month of March, the shipment 

of antitoxins, serums and vaccines w r ere unusuall 
large. After the large amounts of naval stora 
gums, and resins shipped abroad throughout 192c 
it is not surprising that the figures for the first quarte 
of 1924 should fail to roach the figure for the corre 
spondirig period of 1923. Foreign sales dropped 2 1 
per cent., the exports of rosin decreased 18 pe 
cent., while spirits of turpentine fell 42 per cent 
On the other hand, wood turpentine, turpentim 
substitutes and w ood tar and pitch advanced duririj 
the 1924 period to $104,423 (125,017 gallons) 
$72,461 (225,300 gallons), and $73,823 (13,42; 

barrels) respectively. — (UN. Com. Rep., Muy 5 

1924. ) 
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The Technique of Tissue Culture “in Vitro.” 

T. S. 1\ SI rangewiivs. Pp. xiif SO. Cambridge: W 
H offer and Solis, 1024. Price 7s. 6d. 

Tissue Culture in Relation to Growth and Differentia 
tion. Bv T. S. P. Strange ways. Pp. x-f50. Cam 
bridge: W. HefTer and Sons, Ltd., 1924. Price 5s 

Standard Methods of Testing Petroleum and its 
Products. Pp. x 4-100. Report published by Insti- 
tution of Petroleum Technologists. Loudon : W. 
Spcaight and Sons, Ltd., 1924. Price Gs. 

Simplified Practice Recommendation No. L2. Hollow 
Building Tile. Bureau of Standards, United Statm 
Department of Commerce. Washington Government 
Printing Office, 1924. Price 5 cents. 

Electrode Reaction and Equilibria. A General Discus- 
sion held by the Faraday Society, November, 19211 
Pp. 666 — 838. Aberdeen: The University Press, 

1921. Price l()s. Gd. 

First (Experimental) Report to the Atmospheric Cor- 
rosion Research Committee (of the British Non- 
Ferrous Metals Research Association). By W. H. J 
Vernon, B.Stx, presented to the Faraday Society 
December 17, 1923. Reprinted from the Transactions 
of the Faraday Society No. 57, Vol. XIX. Part 3, 
March, 1924. Pp. 839 — 931. Aberdeen: The Uni- 
versity Press. Price 7s. Gd. 

Sodium and Magnesium Salts of Western Canada. IL 

L. Ileber Cole. Transactions of the Canadian Insti- 
tute of Mining and Metallurgy. Part of Vol. xxvn , 
1924. Pp. 31. 

The Canada Year Book, 1922-23. Official Statistic.)! 
Annual of the Resources, History, Institutions, ami 
Social and Economic Conditions of the Dominion 
Published by authority of the Hon. Thomas A. Lo" 

M. P., Canada Dominion Bureau of Statistics. Pc 
xxviii4-1038. Ottawa: F. A. Acland, 1924. 

Report on the Industrial, Commercial, and Economic 
Situation in Poland, dated February, 1924. B y 
It. E. Kiinens, O.M.G., Department of Overseas 
Trade. Pp. 40. H.M. Stationery Office, 1924. Price 
Is. Gd. 
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EDITORIAL 


W E do not. recollect a Presidential Address 
which has been more scientific than that 
which is printed in this week’s Transactions. 
Presidents are apt to have a knowledge so profound 
that but. little of it comes to the surface and their 
public addresses for this reason deal with gener- 
alities, the importance of chemistry to the Nation 
01 some such topic, needing rather a facile pen and 
.1 vivid imagination than an exact knowledge of 
1 , 11*1 s. Dr. Armstrong has given us a considerable 
mass of facts, some familiar, some which require 
prolonged search to obtain, but in this memoir they 
.ire conveniently arranged and their interest and 
importance are clearly indicated. Fats have often 
been considered from the point of view of those 
ay ho regard them as raw materials ; the conspicuous 
feature of this particular address is their consider- 
ation as parts of living plants and animals, how 
chemistry throws light on the processes by which 
they are built up, how they may be taken to pieces 
again and what function they have in the growth 
and life of the, organism. Only the acquisitive 
a ill learn by heart the table of percentage composition 
of fatty acids from fats but we suppose that every 
•me, chemist or not, with an average amount of 
mu iosity will find pleasure in reading about the 
Munitions in the proportion of saturated and 
ausal 11 rated acids, the predominance of the acids 
"•iitaiuing 10, 12, and 14 carbon atoms over all 
others and the probable relation of the fatty acids 
t<» starch and glucose. The chemistry of plant 
hfe has been advanced in many way& v at Liverpool 


this address also is an important contribution to 
the chemistry of lift*. Slowly we are learning many 
of the .secrets of Nature : it is essential to know 
the details of the processes before we can imitate 
them. Dr. Armstrong and his colleague Mr. Allen 
have opened a window in chemistry illuminating 
many an obscure point. We wish they would 
put before the world an equally intelligible statement 
of the chemistry of plant life in general. Those 
who are on familiar terms with fats, glueosides, 
sugars and enzymes have an opportunity which we 
trust will attract them, it should be no matter of 
surprise that speetroscopists in Liverpool and 
soap manufacturers in Warrington should be 
engaged on the same problem ; the problem may 
be approached from many directions; the X-ray 
analysts, the stereocb enlists, the biochemists, all 
can make their contribution, not all so well as those 
whose achievement we are now alluding to, but 
every variety of physical and chemical knowledge 
will be required before the botanist and the zoologist 
can understand that life with which they are 
concerned. Life is mysterious, but how much of the 
mystery is due to our slender know ledge, we cannot 
say. Dr. Armstrong has done no small service in 
opening this window in chemistry, so that he who 
runs may read. 

* * * 

There were two papers read at Copenhagan of 
considerable interest , the first by Professor Diihnann 
on the use of quinliydrone for the rapid deter- 
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mi nation of hydrogen -ion concentration ; the 
author also showed the apparatus, which is simple, 
and explained the method of using it, which appears 
to ho easy and accurate. The other paper was by 
Professor Bronsted on tlm definition of acids and 
bases. If an acid be defined as a compound capable 
of yielding a hydrogen ion, then in addition to the 
easily recognised acids, such compounds as water, 
the ammonium ion and so on are really acids and 
the proper definition of a base is the substance 
left after an acid has lost a hydrogen ion : hydroxyl 
ions, ammonia, chlorine and some other substances 
are thus bast's ; lime, litharge and caustic soda are 
not bases. By adopting these definitions and making 
list 1 of them logically a number of interesting and 
even surprising —results are obtained. The pursuit 
of this branch of chemistry is simple and involves 
no costly apparatus ; whether it will have important 
industrial applications is not yM apparent. Mauy 
branches of human knowledge have passed through 
a similar logical phase, psychology, jurisprudence, 
religion, metaphysics and so on. In the majority 
of cases no permanent ill-oiled s have been noticed ; 
definitions are very convenient tools but usually 
they are only rough approximations to the actual 
facts and, except in mathematics, they require 
continual adjustment to meet the growth of scientific 
knowledge. 

* * * 

Many of our renders must have noticed the draw- 
ings which ha\e appeared from time to time in the 
illustrated papers purporting to depict the manner 
in which obelisks were quarried and erected in 
Ancient Egypt . Amazing as the performance may 
seem when viewed through the mists of time, it was 
in reality quite simple : a system of levers, a shifting 
fulcrum and an absence of the eight -hour day, and 
it was done. Yet one can imagine the chorus of 
“ wonderful ’* going up in suburban homes, when 
the illustrations are handl'd round the breakfast 
table, though an escape of gas, a short interruption 
in t lie supply of electricity, a failure of the morning 
saline mixture to effervesce are hailed bitterly as 
signs of the degeneracy of the age. It is a pity that 
antiquities have so much greater an attraction 
for the public than evaporators or carbonisation, 
or that, tin' results of the laborious investigations 
which led to an explanation of the action of acids 
on carbonates are accepted without wonder. We 
have the greatest interest in archaeology and have 
even dabbled in it ourselves, but we are concerned, 
with chemistry and its appreciation by the non- 
technical man, and although this appreciation is 
growing satisfactorily, we shall continue to ask for 
more The World Bower Conference at Wembley 
will, from one point of view, carry out useful pro- 
paganda, for the mark of the chemist is all over it, 
as can be gathered on reading the account of the 
meeting dining the first week, which has been con- 
tributed to tli is issue by our special correspondent. 
Our correspondent feels relieved that we have no 
commercial sources of Aolcnnie steam in this country. 
However, Prince Ginori Conti’s account of his work 
since 1904 on the utilisation of the natural steam 


at Lardarello in Tuscany, reminded us of the article 
on this subject which we published some time ago, 
and we were sorry that we could not see the kine- 
matograph demonstration depicting the “ sotlioni,” 
the turbo-alternators, the concentrating tanks for 
borax, and all the. extensive plant which has grown 
up under his supervision. Prince Conti is an 
honorary member of this Society and his pioneer 
work is well known in this country. Those who met 
Prince Conti at the Annual Meeting at Cambridge 
last year will hope that he will be able to be present 
at Liverpool. Another aspect of the production 
and utilisation of power is presented in tbe paper 
on “ Fuel Economy Questions ’’ by Mr. Womersley, 
who deals more' particularly with the boiler plant 
and makes interesting suggestions that merit the 
attention of steam users. We cannot avoid the 
subject of power and it is only owing to the admirable 
organisation of the chemical industry that labour, 
although costly, does not provide us with still more 
difficult problems to solve. And we hope that 
those who are enjoying the meeting at Liverpool 
will remember the devoted labour of those who for 
a long period have worked so tirelessly, so strenu- 
ously, to perfect its organisation, and will express 
their appreciation of the local Committee's arduous 
work by more than a formal vote of thanks. 

* * * 

The paper on “ Soil Problems and Soil Populat ion, 
by Mr. Gimingham, is a handy resume of much 
recent work. Every amateur gardener knows that 
the soil population is considerable, but it is only 
those who pursue their investigations in a scientific 
manner who can appreciate the vast numbers of 
microscopic beings which inhabit the soil. We 
appeal to some of these for advice of a practical kind. 
A gardener of our acquaintance has a greenhouse 
infested by wood-lice ; according to his account 
they are as “innumerable as the stars of night, 
or stars of morning, devvdrops, which the sun impearls 
oil every leaf and every flower.'' He has lead a 
number of treatises on hydrogen-ion concentration, 
and watered the ground with many strange devices. 
Nevertheless, every time the good, easy man thinks 
his greatness full surely is a ripening, the little brutes 
come and devour the tendorest rootlets of the most 
precious specimens, finally killing them. On our 
advice he watered the soil with an aqueous solution, 
wo think that is the phrase, of creosote. From 
every cranny and hole there emerged great brown 
wood-lice, little pink ones, innocent sucklings, 
fathers, mothers, uncles, cousins, cocking tails and 
pricking whiskers, families by tens and dozens, 
brothers, sisters, husbands, wives. For the moment 
they are running and crawling to a greener, cleaner 
land, but in a day or two they w ill return to theii 
old haunts, their old pastures, like a flock of locusts 
Is there no soil medicine, no Mothersill, no Yadil, 
which will make the soil healthy and strong again / 
Will lime, or litharge, quinhydrone or tartaric acid 
avail ? What Fourneau, wdiat Morgan, what Thorpe 
or Ingold will come to our friend's assistance ' 
Can he cut of supplies of boron, magnesium or 
vitamins \ We trust we do not appeal in vain. 



July 11, 1024 


CHEMISTRY AND INDUSTRY 


709 


SOCIETY OF CHEMICAL INDUSTRY 

THE ANNUAL GENERAL MEETING, JULY % i,; 4 . 


The Annual Meeting of the Society of Chemical 
Industry in Liverpool has been honoured by the 
patronage of His Majesty the King. This is the 
second occasion on which His Majesty has thus 
signified his appreciation of the work of the Society, 
and the Society will no doubt make strenuous 
efforts to deserve such encouragement in the future 
and by deserving it to obtain it. 

The meeting has been organised by a General 
Gornmittee consisting of the Liverpool Section Com- 
mittee assisted by the Lord Mayor of Liverpool, 
Mr. Arnold Kushton, Sir Max Muspratt, Hart., Mr. 
Itoseoe Brunner and several others well known in 



The Messel 

Liverpool and in chemical circles. It may be pre- 
sumed that the bulk of fhe work lias been done by 
the Chairman of the Section, Mr. Edwin Thompson 
and by the Hon. Secretary, Mr. E. Gabriel Jones, 
and only those who have taken part in the organ- 
isation of such a meeting can realise the volume of 
the work involved, the minute attention to detail 
required and the many long hours spent by the 
committee in making the necessary preparations 
for a successful gathering which includes both 
social and scientific functions. There will be recep- 
tions, dinners, luncheons, visits to the works of 
Messrs. Joseph Crostield & Sons, Ltd., and of The 
United Alkali Co., Ltd., a dance, and an important 
contribution to our knowledge of fats delivered by 
our President in conjunction with Mr. John Allan. 
About four hundred members and guests have 
signified their intention to be present. Among the 
distinguished foreigners who are expected are : 
the President of the Hutch Chemical Society, Dr. C. J. 
Van Niewenburg, Prince Ginori Conti, an Honorary 
Member of the Society of Chemical Industry, whilst 
Dr. A. C. Pieldner represents the American ('hem ical 
Society and Dr. Bjarne Johnsen represents the 
American Section of the Society of Chemical 
Industry. Monsieur Paul Kestner, the President 


of the Societe do Chimie lndustriellc, is prevented 
by indisposition from attending the meeting. All 
will regret his absence and hope that lie will soon 
be in much better health. Several \ears of devo- 
tion to the interests of his country, his science 
and the industry with which he is connected 
compel him 1,o take a much needed rest. 

Dr. Armstrong now retires from the Presidential 
Ckair which he has occupied during the last two 
years. He signalises his retirement not merely by 
bowing politely but by providing an interesting 
account of the chemistry of fats as the result of 
many years work by himself, Mr John Allan and 
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sonic other colleagues. This address will be found 
in the Transactions of the Society, and even those 
who make* no pretence to intellectual eminence or 
scholarship sublime can enjoy reading it and will 
find many passages in it which will excite their 
curiosity and attention. During his Presidency 
this weekly journal was launched ; the Society's 
Journal has gradually grown in volume, has embraced 
a greater variety of topics and has been published 
at more frequent intervals. It has a record more 
than forty years long and a character and place of 
its own. It has made no effort to imitate any 
weekly journal in this or any other country and has 
no desire or ambition to do so. Its purpose is to 
make widely known the chemical knowledge which 
is the basis of so many of our industries, to advocate 
such plans for the better organisation of the science 
as the Society approves and to provide a free medium 
for the expression of opinion by all who have an 
idea to put forward or a new' fact to announce. 
The Society, when it decided to publish its Journal 
weekly and to enlarge its scope realised that the 
experiment would be costly. The Council believed 
that the experiment would cost about five thousand 
pounds ; the members of Council hoped it would 
not cost very much more and they considered that 
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Much an expenditure was wise and prudent. Their 
estimate has been found to be very near the truth. 
During the List few months of 1922 and the twelve 
months ol 1922 a sum of five thousand pounds was 
spent in excess of the Society's income. This 
experience enabled the Domicil to judge the directions 
in which further expenditure was justified or should 
be curtailed. It enabled the Donned and the staff 
to become familiar with the routine of a weekly 
journal and to improve the organisation. It is 
needless to say that the members of the Domicil 
did not fail 1<> make use of the knowledge thus 
obtained. By the end of 1922 steps had already 
been taken to effect the necessary adjustments, and 
throughout this current year the expenses of the 
Society ha\e not exeeeded the revenue. Many a 
weekly journal has been started by people with long 
experieuee in journals and has been not moresueeess- 
f til and not less costly than the Society's Journal. 

Two Annual Meetings have been held during l)r. 
Armstrong's tenure of the office of President, the 
one at Cambridge, the other in Liverpool, very 
different in their atmosphere and surroundings, 
but both successful and ‘valuable. 

If the publication of a weekly journal was the first 
preliminary step towards a better organisation of 
British Dhemistry. the next step is the establishment 
of a Chemistry House whore a number of those 
Societies which are most closely alike in aims and 
objects may have official quarters. Dr. Armstrong 
bus been active in this matter as in many others; 
tile Leonard bequest, has made this project practicable 
and urgent . Of “( 'hemistrv in tlx* Twent ieth ( Vidury " 
and our Presidents share in it, mention lias been 
made in these columns on more than one occasion ; 
the book has been praised in this Journal and in 
several others, and has been well received everywhere, 
but somehow’ it. lias hardly been received with that 
enthusiasm which it descry es. It was a noble and 
an inspiring idea to expound the manner in which 
British chemists of our own time have helped to 
build the lofty edifice of chemistry. I lie execution 
of the task was equally splendid; the work was 
done by experts in the various branches of chemistry, 
speedily, almost hurriedly, and eon amore ; it has 
a freshness, a vigour and a variety which make the 
book very agreeable reading. The reader cannot 
fail to recognise that each contributor lias a *tory to 
tell, is proud of it and means to tell it in a convincing 
and interesting manner. Many members of the 
Society consider that this book will be the most, 
impressive and durable monument of the retiring 
President's art i\ it ics during the last two years amt 
w ill be lor a long period a source of pride and pleasure 
to British chemists in general and Dr. Armstrong 
in particular. 

Mr. \V. J. V. Woolcock is the President Elect and 
he is no stranger to the member* of flu* Society. 

Mr WouleoeU lias the advantage of knowing how a 
scientific societ y should he organised ; he bad con- 
siderable experience in the conduct, of the Pharma- 
ceutical Society, of which be was Registrar; as a 
member of Parliament he learned the refinements of 
dexterity of speech and tie* tactful handling of 
mankind so as to obtain his own way, while leaving 


others of the opinion that he was carrying out their 
.suggestions. He has had considerable experience 
in business while acting as Parliamentary Private 
Secretary to the Minister of Munitions and the Post- 
master General, as Assistant Director of Army 
Contracts and as Chairman of the War Office Com- 
mittee for the purchase of Medical Supplies, and he 
has an infinite capacity of taking pains and getting 
work done and done to the appointed time. The 
organisation of the Chemical Exhibit at Wembley 
was very hugely his work ; the amount of work done 
by Dr. Levinstein and his committee was immense, 
but the man behind the gun w r as Mr. Woolcock and 
after the exhibit had been arranged he was indefatig- 
able in the attention to detail, getting the exhibits 
there, seeing they were duly placed, explaining to 
multitudes of visitors, from Royalty down to editors, 
the significance of the scientific feature's and doing 
all that was possible for one man, and that an 
exceptional* man, to make the Chemical Exhibit a 
worthy one. 

As General Manager of t lie Association of British 
Chemical Manufacturers almost from its commence- 
ment he has had a difficult task to perform and he 
has done it well. He has many important pieces of 
work in front of him ; he has to continue t lie progress 
of the Bureau of Chemical Abstracts, initiated during 
Dr. Armstrong's term of office 1 , be has to see that a 
Chemistry House is duly provided as urged also by 
bis predecessor, and he lias several other pieces of 
const motive woik to do, which will till up his spare 
time pretty effectually. He has good health, a good 
appetite for everything, iueluding work, and a 
youthful appearance ; he does not look more than 
forty, but calculation, based on the known facts of 
bis career, shows that la* must be either forty -live 
years old or approximately that age. So be may be 
regarded as about to attain the prime of life. 

The Messel Medal will be given this year to Viscount 
Levorhulmo. The medal has been designed and the 
die made by Mr. E. G. Gilliek, who is also the artist 
who made the beautiful Harrison War Memorial at 
the rooms of the Chemical Society in Burlington 
House. A photograph of the Messel Medal appears 
in this issue, 'the first recipient, as readers of this 
Journal v\ ill remember, was Prof. H. E. Armstrong 

The present meeting is t lie Society's fifth visit to 
Liverpool. The first meeting held there was ill 18S(> 
under the Presidency of Mr. E. K. Muspratt. The 
second was in 1892, the President being Sir John 
Evans, F.R.S., and the Lord Mayor of Liverpool, Mr. 
R. D. Holt, welcomed the members on behalf of the 
Corporation. The third meeting was in 1902, the 
President being Mr. Ivan Levinstein 

On this occasion the members were welcomed bv 
Principal Dale of University College. The Iasi 
meeting was in 1912, the president being Prof 
Marston T. Bogert, and Sir .J. S. Harmood Banner. 
M.P., the Lord Mayor, welcomed the Society on 
behalf of the Corporation. 

The idea of forming the Society originated in 
Lancashire and among the many distinguished men 
who took part in the formation of it were Muspratt, 
Hurler, Mond, Carey, Gamble, Hargreaves, Campbell 
Brown, and Roscoe, all Lancashire men. 
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PRESIDENTIAL ADDRESS 

By I)r. E. Frankland Armstrong, F.R.S. 

Introductory Remarks 

The year, which has elapsed since we met at 
Cambridge, may be regarded justly as a period of 
steady progress towards the realisation of those 
ideals of co-operation which many of us consider 
essential before the chemical profession can attain 
the status which all chemists claim for it. In spite 
of this progress, however, the position to my mind 
is still one of considerable anxiety as there are 
certain indications of increasing competition between 
the chemical societies such as is bound to have a 
serious effect on their financial position if it is not 
cheeked. It is more than ever urgent that the 
energies of those who take an active part in such 
matters, and they are all too few in number, should 
be directed to a common object and not dissipated 
m rival schemes. 

The outstanding achievement of the year is 
indubitably the collective exhibit of the British 
t'homical Industry at the Wembley Exhibition, 
including the scientific section. For once— a portent 
for the future — Chemistry has been first in the field. 
Our Manufacturers’ Association was the first, to 
agree to a collective exhibit and we are the only 
industry to associate our science so definitely with 
our trade exhibits. It is a subject for congratulation 
that the latter part of the scheme originated with 
our council and that the success of the scientific 
exhibition is largely due to the energy put into the 
scheme by Dr. Levinstein, our representative on 
the joint committee and its chairman. It. is difficult 
to hud words to commend the work put into every- 
thing connected with Wembley by our President- 
elect, Mr. Wooieock- for those of us who know 
him it. is most accurate to express our appreciation 
hv saying lie has enjoyed it. The scientific pub- 
i'cai ions associated with the Exhibition have parti- 
cularly been the wurk of our Society and they form 
a precedent which 1 personally hope will often be 
followed. The popular pamphlet# are a real necessity 
•od we must have more of them. Our book, 

“ Chemistry in the XXth Century,” is ail achieve- 
ment of which all chemists can feel proud : jt. can 
seldom have been the lot of an editor to find so 
aim} willing helpers. Lastly, a word of grateful 
fccogmtioii is due to Messrs. Bonn Bros., for their 
enterprise in publishing our productions : it is 
improbable that a book of this si/.e and nature was 
( ver put more quickly through the press. 

Altogether we may feel proud of Wembley and 
" ,n ' -hare iri it : may I hope further that we record 
faithfully the lessons we shall learn from our e\- 
p'-ricnee, as I am convinced that much more has to 
b' done by us, both collectively and individually, 
dem in the past to educate both the nat ion and the 
individual to the importance and indeed the very 
!J|( aning of the chemist and his knowledge. 

1 he report of your council details the chief hap- 
B' ninga of the year so that I need only refer very 
biK-Uy to one or two events of outstanding interest. 


AND INDUSTRY 

The formation of the Bureau of Chemical Abstracts, 
under the chairmanship of Prof. J. C. Philip, is perhaps 
the first, step in the unification of all British chemical 
publications. Composed of representatives of the 
Chemical Society and of our own Society, it is 
aiming to secure uniformity in the abstracts on pure 
and applied chemistry published by the two societies, 
to prevent any overlap, and to explore the possibility 
of further co-operation. Progress must, necessarily 
be slow, steps once taken cannot easily be retraced 
and the problem is the more complex on account 
of the financial considerations involved. We look 
to the Bureau during the next live years to unify 
transactions as well as abstracts and to bring the 
publications of other societies within its scope. 
No paper should be abstracted more than once in 
British literature. It. should not be impossible to 
meet the desire* of the smaller specialist societies for 
more general papers, not always containing new 
matter, and for fuller abstracts than arc at present 
supplied : it must be remembered that many of 
their members are not chemists in the strict sense 
of the w'ord. Our weekly journal, Chemistry and 
Industry , will facilitate the publication of general 
papers and it should not. be impossible to abstract 
all papers dealing w ith the glass industry, for example, 
such as now appear under Group VIII. in our 
abstracts, once a month, the section being sent by 
itself to members of the particular society. I 
attach the greatest importance to the magic of 
“together”; we must have both ideas and ideals. 

The Federal Council must this year play an active 
part in bringing us together: the representatives 
of the societies on it must not hold a watching 
brief, but be preoared actively to engage in con- 
structive effort. J venture to suggest that a definite 
constructive programme be drawn up by the Federal 
Council this autumn, or sooner, if it be possible, 
that it be submitted to the constituent societies for 
their approval before Christ mas so that the way 
is cleared for immediate action in 1925. 1 must 

confess to a feeling of disappointment that the 
proposals I put forward in outline a year ago have 
not- yet been examined either by the Federal Council 
or by the various Chemical Societies. Still I realise 
that iu the chemical world tilings move slowly for 
various reasons ; and it is a source of satisfaction 
that, in this and some other instances during my 
term of office as President, seeds have been sown 
which may lead to important results, although there 
is but little to show at the moment to some 
of us. 

The most obvious next step towards the con- 
solidation of the chemical profession is the establish- 
ment of Chemistry House, where a common meeting 
ground can be found for most of our societies, 
and the way made easy for closer co-operation. 
Such a scheme has long been a dream of the future 
with many of us : its realisation lias been brought 
nearer by the munificent bequest of the late Mr. 
Leonard. What 1 consider to have been a practical 
scheme was under discussion in the opening months 
of this year, and I cannot help the feeling that had 
a little more energy been displayed and a real desire 
evinced to establish a home wo might by now have 
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been in possession of it under advantageous financial 
conditions. 

During this last year tine scheme has received an 
important impetus ; it is for my successor in office 
and for the general body of chemists, especially the 
younger ones, to maintain this impetus and accelerate 
it. So long as the matter is not allowed to drift 
I shall be well satisfied. 

The desiderata for our first scheme are : — 

(1) Office accommodation in one building in a 
convenient central position for the admin- 
istration of the Chemical Society, Society of 
Chemical Industry, Association of British 
Chemical Manufacturers, Institution of Chem- 
ical Engineers and such other Societies, including 
the Institute of Chemistry, as are willing to 
take part. 

(2) Suitable council and committee rooms, so that 
all such meetings can he held in the one 
building. 

(3) Social meeting rooms, so that the Chemical 
Industry Club can definitely be associated 
with Chemistry House from its inception. 

(4) Offices for the Bureau of Chemical Abstracts 
and all other journals issued by the partici- 
pating societies. 

(f>) A lecture theatre sufficient for all hut the very 
large meetings. 

It is believed that suitable premises could be 
obtained at a capita] cost which is within the range 
of practical politics. 

The ultimate larger scheme; which is at present 
far beyond our realisation would include, in addition 
to the above, a library, full accommodation for a 
club including bedrooms and a restaurant, and also 
for the Institute of Chemistry which is not mentioned 
more specifically in the foregoing, since it already 
possesses its own house. 

We meet this year in Liverpool, commercially 
one of the centres of the world. By river, canal, 
road and rail, the products of industrial Lancashire 
and Yorkshire art; brought to its wharfs to be carried 
by its ships to all the countries of the world- - the 
ships bring back with them raw' products of (‘very 
kind which pass into Lancashire and Yorkshire to 
be manufactured. Liverpool has made much of 
its opportunities, its citizens are justly proud of their 
city, of its civic and corporate life and of its Uni- 
versity whose hospitality we arc enjoying to-day. 
The very existence of tile University, munificently 
endowed by local generosity, though its needs are 
still many, proves the recognition which Liverpool 
gives to science. That our science in particular is 
not forgotten is shown by the fact that there are, or 
soon wall he, five chairs in Chemistry here. Chemical 
science is also represented locally by active sections 
of our own society and of the Institute of Chemistry. 
If such a gathering as this may leave a message 
behind it, surely, in congratulating Liverpool on all 
that it lias achieved in the past, in honouring its 
many great traditions, we may urge it in the future 
to redouble its encouragement of science an<t the 
prosecution of scicntiUc research, and to be ever 
zealous in applying the results of science for the 
service of its citizens. 


SOME RECENT WORK ON THE SOIL „ 

The ultimate practical object of the study of the 
soil in relation to plant growth is the improvement 
and standardisation of methods of soil management 
- or, in other words, the achievement of as full a 
control as possible of the processes going on in the 
soil which affect the growth of economic plants for 
good or ill. It is evident that before great advances 
on established principles of soil management can 
be made, the fundamentals of soil science must be 
put on a firm basis. All aspects of the subject 
require investigation whether or not there is prospect 
of an immediate practical application. 

Soil problems arc, however, notoriously com- 
plicated and the difficulty of disentangling the 
factors involved is very great, so that, in spite of 
the increasing volume of work turned out, it will 
probably be a long time before cut and dried schemes 
for soil management under widely varying con- 
ditions, based on accurately known facts, can be 
drawn up with confidence. 

Much useful work on questions of fundamental 
importance in soil science has been carried out in 
the last few years, particularly in connexion with the 
physical properties of soils and with the micro- 
organisms and their activities. 

T he water relations of soil are of primary import- 
ance both in respect of the direct supply of water 
to the plant and of the effect upon the tilth of alternate 
shrinking and swelling brought about by varying 
moisture content. Recent work has shown that the 
nature and amount of the colloids present determines 
these relationships to a Aerv large extent, and a 
good deal of attention has been given to the study 
of the evaporation of water from soils and other 
colloidal materials. It has long been realised that 
the old division of soil water into hygroscopic, 
capillary and gravitational water was incomplete 
and unsatisfactory, and in 1921 Bouvoueos (J. Aynr. 
Rc. s'., 20 , 587 ; Soil Sri., 11 , 33, 255), applying 
dilatometer and freezing-point methods to the 
study of the soil solution in situ, came to the con- 
clusion that some of the water does not occur actually 
as liquid but is <c unfree *’ and must be physically 
adsorbed or chemically combined or in solid solution. 
Bouyoiieos’ interpretation of his results has been 
criticised from various points of view r by Keen 
(Trans. Faraday Sor 1922, 17 , 228), Parker (Sod 
Sri., 1922, 13 . 45 ; J. Am. Chem. Sor., 1923,43, 1011) 
and Fisher (J. Rhys. (Jhem., 1924, 28 , 300). The 
curve for the evaporation of moisture from soil e 
found to be of a type peculiar to materials con- 
taining both colloidal and non-eolloidal substances 
and is determined by evaporation at the same time 
of imbibitional or gel water held by the colloid ami 
of capillary or interstitial water held between t he 
soil grains (Fisher, l* roc. Roy. Soc. (M), 1923, 103 , 139. 
004 ; ./. Ayrir. Sri., 1923, 13 , 121 ; 1924, 14 , 204) 

Wilsdons investigations on the distribution ot 
water in soils indicated a reticulate structure for the 
colloids present. It is now generally accepted tL.it 
the colloidal coating round the soil grains is in die 
form of an inelastic emulsoid gel consisting of vesk 1< >S 
enclosed by w alls and that water held by the swollen 
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gel is partly adsorbed in the walls and partly fills 
the vesicles. According to Hardy (J . Agric. Sci., 
1923, 13, 243) the shrinkage of moist soils and 
clays on drying is due solely to loss of “ vesicular ” 
water. The varying behaviour as regards shrinkage 
of soils of similar colloid content but belonging to 
different geological types is explained as due to a 
specificity in soil colloids, which differ in the ratio of 
the amount of w ater held as adsorbed (hygroscopic) 
water to that held in the vesicles. A simple means 
of measuring shrinkage of clays and soils has been 
devised by Haines (J. A grin. Sci., 1923, 13. 290), 
v\ ho has studied the details of the process. He shows 
that it takes place in two stages, both having a 
linear relationship to the moisture content. 

Another important function of the colloid constitu- 
ents of soil which has a direct effect upon moisture 
relationships and tilth is flocculation. The mechan- 
ism of tin* flocculation of soils l>y lirno and chalk has 
been investigated by Comber (J. Agric. Sci., 1921, 
11. 450 ; 1922, 12, 372) ; and the practical effect of 
chalking in reducing the power required to carry out 
cultivation operations lias been demonstrated at 
Rothamstod by dynamometer measurements of the 
draw-bar pull on a plough and other implements. 
On chalked land there is a saving of power which 
under certain soil conditions may amount to as 
much as 15 per cent. 

The physico-chemical investigation of soils would 
ho rendered easier if a recognised system of charac- 
terisation by one or more physical properties existed. 
As pointed out by Robinson (Trans. Faraday Soc., 1922, 
17, 224), such physical measurements must be capable 
of application to soil in its natural condition in the 
field and the determinations must be simple so that 
large numbers of soils can be examined The 
density, pore space, water-holding capacity and 
swelling of soils on moistening are known to be 
related to the percentage of clay or organic matter 
(Keen and Raczknwski, J. Agric. Sci , 1921, 11, 441), 
and the possibility of utilising one or more of these 
constants as a kind of soil index is under investiga- 
tion. For the genetic classification of soils, a 
mechanical analysis is necessary, and if the difficulties 
of ensuring complete dispersion of the soil sample 
in water can be overcome, the more rapid and con- 
venient methods for this analysis which have been 
worked out recently will prove of great value 
(</. Joseph and Martin, J. Agric. Sci., 1923, 11, 293 ; 
Robinson, J. Agric. Sci., 1922, 12, 300; Oden, 
Tunis. Faraday Soc. 1922. 17, 327 ; Jennings el al.. 
Sod Sci., 1922, 14, 485 ; Krauss, Inf. Mill. Bod al- 
iunde, 1923, 13, 147). 

In addition to investigations such as those already 
referred to, which deal with the soil water in situ, 
many attempts have been made to separate the 
solution and study it independently. Parker (Soil 
s < > , 1921, 12, 209) uses a displacement method w hich 
!’ires good results except, perhaps, with heavy 
M, ils. The use of high pressures has also been tried 
(Lipman, Burgess, Soil Sci., 1922, 14, 159) and other 
methods are advocated bv Tulaikov and Kusmin 
ISoil Sd., 1923, 15, 235) and by Oroh (hit. Mitt. 
Horlcnknnde, 1923, 13, 107). Burd and Martin 
(J. Agric. Sci ., 1923, 13, 265) have recently com- 


bined the displacement and pressure methods, and 
bring forward a good deal of evidence to show' that 
the displaced liquid does really represent the soil 
solution as it exists in the soil under natural con- 
ditions, at all events when more or less coarse- 
grained soils are used. Their results in the main 
confirm those of Parker, but it Is perhaps too early to 
say that the difficulties in the way of obtaining the 
actual soil solution have* been finally overcome. If 
the hypothesis, mentioned above, as to the manner 
in which winter is hold in the soil is correct, it K 
obvious that when much colloidal material is present, 
as in heavy soils, the separation of the soil solution 
as such is certain to he difficult. 

Turning now to some recent work on the activities 
of the soil population, it is becoming more and more 
evident that, in regard to the supply of nitrogen, 
the part played by soil organisms as competitors 
with our crops is as important as their role in rendering 
nitrogen available. Not only is there, under certain 
conditions, an actual loss of gaseous nitrogen due to 
the action of certain organisms ; but in addition, 
some of the nitrate produced by the breaking 
down of organic nitrogenous materials is utilised 
by bacteria, fungi and other organisms for their 
ow r n purposes, and though such nitrogen is not lost 
to the soil, a certain proportion will remain per- 
manently out of reach of plants. Such nitrate 
consumption has been shown to In* especially active 
when the organic matter available as the source of 
energy for the micro-organisms contains only a low 
percentage of nitrogen. As the result of some work 
by American investigators (Lyon, Bi/.zell and Wilson, 
J. Amer. Soc. A gran., 1923, i5, 457), it appears that 
the retarding effect of growing plants on the produc- 
tion of nitrates, which is a well-known phenomenon, 
is probably to be accounted for by the fact that the 
organic matter arising from the roots lias a low nitro- 
gen content, and consequently nitrate consumption 
by soil organisms is promoted in the immediate 
neighbourhood of the plants. 

On the other side of the account, the bacterial 
fixation of nitrogen and the conditions under which 
the process is favoured or checked continue to be 
studied ill detail. Claims have been put forward 
from time to time, most recently by Wann (Amcr. 
J. Bot., 1922, 8, 1), that soil alg;e also possess the 
power of fixing atmospheric nitrogen. It has, 
however, been shown at Rot ha muted bv Bristol and 
Rage (Ann. Apy. Biol. , 1923, 10, 378), that the 
analytical methods employed by Wann were open 
to criticism, and a careful repetition of the experi- 
ments produced no evidence of the ability of algae 
to fix nitrogen. 

So far as is known at present, the chief economic 
significance of the soil alga*, whose mode of nutri- 
tion when living below the surface of the soil, away 
from light, is w holly saprophytic, lies in their competi- 
tion with crops for the available nitrogen. Excluding 
pathogenic forms, this is probably also the case with 
the fungi of the soil Unfortunately, no really 
sat isfactory technique has yet been found for counting 
algae and fungi though it is known that they are 
present in the soil in very large numbers. The w hole 
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subject is one of great interest and is being actively 
pursued at Rothamsted and elsewhere. 

A considerable amount of quantitative data has 
been obtained on the relations between beneficial 
soil bacteria and protozoa, the work arising out of 
Russell and Hutchinson's hypothesis that bacterial 
numbers in field soil are normally limited by the 
activities of protozoa. Cutler, Crump and Satidon 
(Phil. Trans . (Ii), 11)22, 211 , .'ll 7) have demonstrated 
that there is an inverse relationship between the 
numbers of the active forms of certain protozoa and 
of bacteria ; and, in continuation of this work, it 
was found that when bacteria only are introduced 
into sh rilisnl soil, the numbers remain high but that 
in the presence of protozoa also, they are. very much 
reduced (( hitler, Juu. App. Biol., 11)23, 10, 137). 
On the other hand, the activities of one group oi 
bacteria— \zolohaclfr, nitrogen-fixing organisms --ap- 
pear to be favoured when soil protozoa arc present 
(Nasir, Ann. App. Biol., 1023, 10 , 122) ; and Waksman 
and Starkey (Soil Sci., 1023, 16 ) maintain that sml 
fungi arc the chief factor limiting the numbers of 
bacteria under nounal conditions l>v their com \ < tit on 
for the available supply of food. It is not unlikely 
that both fungi and protozoa are important in this 
connexion and t here may be ot her factors. The work 
on this subject illustrates the complexity of s(il 
problems and the diflicultics in the way of any 
attempt at control of the soil population 

The equilibrium between the various groups of soil 
organisms can, however, be disturbed and the balance 
altered by such means as “ partial sterilisation ” by 
heat or chemical treatment ; andu it h further and more 
intimate knowledge of the soil population there is 
hope of useful development towards control. 

The literature dealing with soil problems is very 
scattered and one welcomes the appearance of books 
in which the results already arrived at are brought 
together and correlated Two have come to hand 
recently of quite dilTerent. types. Drs. JHoncamp and 
Nolte* (“ Agrikulturchemie "), have collected the 
agricultural chemical literature published in the 
years 1014 1920 and review the more important 
advances during that period. The volume is one 
of a series dealing in a similar manner with various 
branches of natural science and it is hoped to 
include later work in future editions. The book 
is divided into four sections dealing respectively 
with Soils, Plant Nutrition, Animal Nutrition, 
and Research Methods. References are included 
to all the papers mentioned. German work is to 
some extent given prominence, but this will tend 
to make the book more rather than less useful to 
English investigators and teachers, since work pub- 
lished in German periodicals uh eh are not always 
easily accessible, is included. The collection and 
sifting of the material must have been a. laborious 
task, which the authors have accomplished wijh a 
considerable, measure < -f success. 

The othei book j (“Soil Management”), by 
Mr. Firman E. Rear, Professor of Soils in the 
Ohio State University, is written with the pur- 
pose of indicating the application of established 
facts to the management of soils and is primarily 
intended for use in agricultural colleges. Reference 


to the Table of Contents shows that the subject- 
matter is treated under the main headings Require- 
ments of Crops, Characteristics of Soils, Utilising, 
Conserving, and Supplementing Soil Resources ; but 
these divisions are not indicated in the body of tho 
book, with the result that the sequence of the chapters 
is sometimes difficult to follow. Chapter VI, for 
example, is on biological processes in soils, but not 
till Chapter XTTT do we get an account of the organic 
matter of soils, the intervening chapters being devoted 
to the physical properties and cultivation : again, 
chapters on limestone economy and liming materials 
are separated by discussions of animal manures and 
soil sanitation. Tho arrangement hardly seems 
logical. 

When this has been said in criticism of the general 
plan, it must he added, however, that tho hook is full 
of accurate information which av ill be most valuable 
to agricultural students, clearly set down and illus- 
trated from the results of field experiments. Iho 
treatment of the nitrogen question and the economic 
use of fertilisers generally seems to the Avriter 
admirable. Prof. Bear throughout lays special stress 
on the immense importance of taking full advantage 
of natural nitrogen -fixing agencies by the proper use 
of leguminous crops for maintaining and increasing 
the fertility of the soil. C. T. Giminuham 

* “ Agrikulturchomio.” By H 1 ’* H encamp, assisted by 
Dr. O. Nolte. Pp. mu f 100. Dresden und Leipzig: Tli. 
StcinkoplI. Prico 0-95 dollar. 

t “ Soil Management. ” By K. E. Bear. Fp. vi-}-20S. 
New York : J‘. Wiley & Sons., Inc. ; London : Chapman 

and Hall, 1924. Price 10k. net. 


NITROGEN FIXATION IN FRANCE 

The last report of the “ Azote Franyais” summarises 
in an interesting fashion the researches and results 
obtained by this company in the production of 
nitrogen. Results obtained with the arc process 
show (l) the industrial application of a very simple 
and cheap furnace with a yield at least comparable 
to that of are furnaces now working ; (2) the final 
perfecting of the recovery of tho oxides of nitrogen 
produced in the arc process by cooling without 
risk, und in the form of liquid nitrogen peroxide. 
This recovery enables the yield to be greatly increased, 
and the production of a concentrated produet in 
which the unit of fixed nitrogen possesses higher 
market value. (3) The direct manufacture from 
this peroxide of concentrated chemically pure nitric 
acid, of metallic nitrites and of nitro compounds 
At present, despite improvements, the are, process 
gives barely 12 per cent, of the theoretical yield 
but this, however, is a paying quantity. The com- 
pany owns at Luehon Marignac one of eight groups 
capable of producing 33,000 tons of cyanamkh 
annually. Two continuous furnaces for nitrifying 
the carbide are now being worked at the Oie d’Flec 
tricite Industrielle at Marignac, with yields bight a 
than those of the' discontinuous furnaces employed 
in other works. For the production of ammonia 
Avitli electrolytic hydrogen the company has obtained 
the riffhts of the Peehkranz electrolvser ill France. 
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FUEL ECONOMY QUESTIONS * 

By H. WOMERSLEY 

Owing to present economic conditions, we are all 
thoroughly alive to the necessity of fuel economy, 
and the aim of this short paper is to point out a few 
of the questions that emerge in regard to this problem. 

In the first place, I would emphasise the fact that 
a steam-boiler plant is a manufacturing department 
in itself. Too often does one fail to realise that it is 
concerned with raw material and finished product. 
Wo start with coal or other fuel, and by its means we 
convert water into the product, steam. In other 
words we buy boat, and after conversion into a more 
usable form, sell it again to the other departments. 
It stands to reason, therefore, that to make the plant 
a paying concern, we must know : — 

1 . How much heat we are buying. 

2. What our conversion losses are or, conversely, 
our efficiency of conversion. 

,‘k The amount of steam taken by departments. 

Now, the heat we purchase is, of course, the calorific 
value, whether we express it as B.Th.U.s per lb., 
Tilleries per lb., or Calories per kg. 

This is the point that T wish to make. Are we 
justified in buying on this factor alone, or, as is 
usually done (although it amounts to the same thing) 
on the ash and moisture content ? My own opinion 
is that it all depends on the coalfield from which 
supplies are drawn. If all supplies come from one 
field, then we can be guided by this factor, but the 
coals vary so much in different districts in regard to 
other qualities, that practical experience must be 
employed to discriminate in cases where otherwise 
the calorific values may be the same. 

In this respect different coals have different rates 
of combustion under similar conditions. Northern 
"on Is are, as a rule, open and quick burning, whilst 
Somerset coals are almost non-burning, at least, very 
slow. Forest of Dean coals, on the other hand, are 
intermediate, and considering freightage, are the 
most satisfactory for steam raising in this district. 
Apropos of this rate of burning we tried to burn 
Somerset coals some time ago, and from that experi- 
ence we calculated that to get our normal output 
"I steam, we should have had to, at least, treble the 
boiler plant, which, with its resultant increase of 
labour, would have made it a very dear proposition 
m spite of a lower price for the coal. As to the cause 
of this character, it would appear, from Illingworth's 
to have something to do with the resinous 
constituents of coal, and thus neither an elementary 
or a proximate analysis would indicate it. 

There ls just another point hero in regard to t lie 
pin chase of low-grade fuels. It is well known that 
$ higher quality coal can bo burnt at a higher effi- 

< icney, and when this Is taken into account together 
^hli the smaller amount of labour required for 
handling ash and other work, it will be seen that a 
higher price than is proportionate to its increased 

< iloriflc value can be profitably paid. Conversely, 
( >al of lower value is not necessarily a paying proposi- 

I loll. 

* Ruud before the Bristol Section on March 6, 1024. 


Tho following figures may help to make this clear 

Low High 

quality quality 

B.Th.U. per Lb. . . 12,500 . . 11,500 

Ash content .. .. 12°,', .. 0°,', 

Price por ton .. .. 22/- .. 27/- Equiv. price 

25/0 on 

B.Th.U. 

basis 

Mak. efficiency week in, 

week out .. .. 75% . . 80% 

Coal per 80,000 lb. steam 

per hour . . . . 4’ 52 tons 3*49 tons 

Cost of eoal per hour . . 95/- .. 94 ‘3 /— 

Tons ashes per hour .. 0 ‘52 tons 0 21 tons 

Cost of ash removal at 

at 2/- per ton .. 1*04 /- .. 0*42/- 

Control of tjik Boiler Plant 

Now I come to the boiler itself. We can, and to 
know what we are doing, must regard the boiler 
plant as a chemical factory in itself. Tims it is 
essential to know with reasonable accuracy, how much 
coal we are burning, and how much steam we are 
getting as a result. In other words, we must find 
whether we are getting the best efficiency out of it. 

I do not propose to say more about tho importance 
of the carbon dioxide in the gases, except to emphasise 
the importance of continuous tests. Snap tests for 
controlling fire are of little use, in fact, by noting the 
temperature at* the end of the centre tubes of Lanca- 
shire. boilers, a practical man can exercise quite as 
much control over the fires. 

To control the fires the carbon dioxide record 
from the centre tubes is alone sufficient, always 
avoiding carbon monoxide, of course, and with a 
recorder installed, then systematic snap tests at 
such important points as the side flues, imme- 
diately before the boiler, dampers art* very necessary 
for detecting leakages in the flues themselves, and 
thus enabling the resultant losses to be avoided. 
Another very useful implement is the electrical 
pyrometer, especially if this also has a continuous 
recording apparatus attached. At the centre tubes 
of Lancashire boilers where a carbon dioxide appa- 
ratus is installed, this is not essential, but at the 
position in the side flues already alluded to, it 
should be used in conjunction with the carbon 
dioxide apparatus. On water-tube boilers, positions 
for test are chosen with the same aims in view, 
viz., control of fires, and detection of leakage of air 
through brickwork. Where economisers are installed 
similar observations should be made continuously 
at the gas inlet and exit. 

As coal consists mainly of carbon, the chief 
product is carbon dioxide, and this is used as the 
control. 'Theoretically, as the molecular weight of 
() 2 occupies the same volume as the molecular 
weight of C0 2 , complete combustion of carbon should 
Result in a gas containing 21 per cent, carbon dioxide 
when such carbon is burnt in air. Practical con- 
siderations, however, require an excess of air, other- 
wise there is a tendency to only partial combustion, 
resulting in carbon monoxide. When w T e come to 
coal, we get a reduction also in the theoretical 
percentage of carbon dioxide ithat we can obtain, 
due to' the hydrogen in it. With the usual semi* 
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gallon, i{ the Permutitc is partially exhausted, the 
react ion is just as likely to go the reverse way, 
and the total hardness of the water he increased. 

Another plant, that by t lit* Kestner company, 
is now being pushed on the English market, and their 
system of treating the water by the excess alkali 
and heat of the continuously blown-down waiter 
from the boilers, together with a degas if ying plant, 
seems to the author to require the careful consider- 
ation of those concerned wit It boiler plants, 
especially where new planks art* being installed. 

In conclusion I have to express iny indebtedness 
to Messrs C. Thomas and Bros., Ltd., for permission 
to publish these notes. 

Messrs. C. Thomas and Bros., Ltd , 

Broad Plain Soap Works, 

Bristol. 

THE INTERNATIONAL UNION OF PURE 
AND APPLIED CHEMISTRY 

The Union Internationale de la Chimie Pure et 
Appliqucc held its Annual Meeting in Copenhagen 
from June 1T> to July 1. 'these annual meetings 
have a character of their own ; some international 


sans disputation.” The Union Internationale divides 
itself into a variety of committees which after much 
debate internal draw r up reports of considerable 
value. Intervals are usually found for lunches, 
receptions and banquets and in addition to the 
official feasts some of the more frivolous members 
have been found who despise not the small social 
parties graced with flasks of Samian and of Chian 
wine. The Union Internationale has held meetings 
in Brussels, Rome, Lyons, Cambridge and Copenhagen 
These, have been attended by thirty or forty chemists 
of world-wide reputation, by as many others whose 
fame only reaches the borders of one country or one 
branch of chemistry and by some others who can 
only be considered as earn]) followers, w v olves 
masquerading as chemists or whatever is the polite 
description. 

Four English professors upheld the dignity of 
British chemistry, Profs. Pope. Drummond, Gibson 
and Harden ; other familiar figures at the gathering 
were Messieurs Behai, Lindet, Moureu, Matignon, 
Marquis, Marie, Kling, Nasini, Ciordani, Bancroft, 
Noyes, Minovici, Yotocek, Swartz, Cohen, Jorissen, 
Timmermans, Profs. Biilmann, Bjemim, Lronsted and 
Holloman with several others, whose names and 
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bodies di\ide themselves into sections at which 
papers are read and discussions are encouraged ; 
disputation is an aneii nt method cf learning a 
subject ; an old tdheher < f law wrote in the fifteenth 
century, ' Home no sea\era do quel motall un 
cam pane est, si ne soil bien bate, no le ley bicn conus 


researches would be familiar to our readers if spa<<- 
permitted a nearly complete list of the delegates. 

Of the places selected for these Annual Meetings 
Copenhagen is perhaps the least known to 1 1>< ’ 
majority of chemists, yet civilization advanced <> s 
rapidly, and by very similar stages, in Denmark a* 
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WORLD POWER CONFERENCE AT 
WEMBLEY 

The Fir»t Week’. P» per , 

(From our Special Corre.pondenl) 

ism ** » >”•« he, i ., wire's 

possible interest^ to "l he n . atui ! a31 y of the greatest 

W ztziz <?™±, 7 ‘rt:: I,"'! 11 

,*«ly concerned Meed „ ith J, 

As is well-known, the World lW,.n r< * 

wmmm 

papers, although n. immL.. ,.t ii.. . ' es e 


-ions of the Union shall ‘SJTbeS^Xcti ^ d °?i m» ° f th ;’ vast »»«« «* mterial U^S^thei 
an opportunity has been given to all tl,,,!’' 0 mitl ) J? 1 , *?’ a , t , l "" g l a mmih <' r of them are very «hor 
to express their opinions ThiL li i L conoer »«l Hlu1 ’. frailkl y. not very important whihYYhe X 

«ith trifling modifications, adopted W ib^rT*’ besTthi “t *<” nearly a fortnight Th 

International. aa0ptei1 h - v Union est thing to do is to send f„ r n schedule list' „ fl 

the papers to the Offices of the World pil e 

Lend™ w'U The , Z 

of the different reprints being shown. 1 

- , | h ‘‘ Papers under consideration in the first week 
<■ ude the subjects of the fuel and power ntsourees 
of the various countries in the world, the economic 
dewd ,° f * K,w <' r . /‘spirally the consideration of fm“£ 
developments, steam generation and utilisation tiie 
preparation of fuels, illumination and inior ’ 

» *" he hmiichcs. The l..tcr"^i,™rt ? 

very large part of the proceedings and over 50 
} apers were presented on this subject ' 

the first place with the potential resources of nfanv 
countries in the world, including Great iVi a n 
Ireland, Holland, Hungary. Germany, India W ’ 
oT ^' ali > n ‘l. Norway, Spain, Siberia, Sweden 
Switzerland, Gluiia, and Esthonia. Very valuable 
were many of the contributions relating to the 
troubles and difficulties of hvdro-eleetrie „r„.. C 
and methods for improving the' effieieney, and the 

Tlhe V T W '7 1,, !‘. ,l( ' al V vlth varied sheets 
as the Kaplan turbine, the general conditions of 
water storage ice troubles, general turbine W 

in lonrs of dams «* 

B^im^ToJ^ m ^at’ 


" ith trifling modifieat ioiis, a^7uZ\7™' 
futernationalo and a r.<- 3 • , , ^ Union 

hue important countries, now outside the Union' 

by t ,hat Un, ° il 

tzrjr^-a 

hiimiiiuan Government has invited th^l'T 
meet in K u khare«f „„ i i n< “ th « Union to 

■" " Pled with inv l:, ! * e ,,n ’ ltation has been 

™. To-day, over 25.000,(100 h.p. of wato 

-'it’ charming people! 0 "^ ** spIen ^d^ j 32 V 

installed. According to a recent report of the Unite! 
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States Geological Survey, the available inland water 
power of the world is over 425,000,000 h.p., and the 
greatest potential source of energy is in Africa, the 
Congo and its tributaries. Tn Great Britain we have 
about 1,000,000 h.p. available, all these figures 
being, of course, exclusive of the tides. 

The section devoted to the preparation of fuels, 
comprising IS papers, is also an interesting one, 
dealing with the complete gasification of coal, 
the utilisation of peat, low temperature carbon- 
isation, oil refining, the use of wood refuse for power 
production, the hydrogenation of coal, and pul- 
verised fuel. 

Low-temperature carbonisation and hydrogenation 
of coal will be dealt with in the next article along 
with the gas and fuel section. Incidentally it may 
be mentioned that the method of attempting to 
divide up the papers into groups seems to be some- 
what illogical and has not unnaturally given nse 
to some considerable confusion and much overlapping 
in the discussions. 

Pulverised fuel, now making enormous strides in 
steam generation throughout the world, was dealt 
with very inadequately, and the papers and dis- 
cussions give little idea of the real facts of the ease. 
Strangely enough also, the latest remarkable develop- 
ment* in mechanical stoking, such as the suspended 
firebrick arch allowing single stokers up to 24 feet 
wide to be constructed, water cooled travelling 
grates, easy adjustment of the air supply at different 
stages of the travel, and furnace walls composed of 
water-cooled steel tubes, seem to have been given 
little attention. Mr. John Anderson, of Milwaukee, 
however, who is responsible for the first large power- 
station in the world -Lakeside — to be equipped 
with pulverised fuel, and which remains to-day, 
as in 1920, the most efficient boiler plant, in the 
world, enlivened the discussion. 

As showing also the possibilities of power produc- 
tion from what might be termed rather unusual 
sources, comprising Section “ F of the list of papers, 
W e had three papers, strangely enough all from 
Danish engineers, dealing with the utilisation of the 
wind, a contribution describing the well-known 
Larderello power station in Italy operated by natural 
steam from volcanic regions, and a paper on alcohol 
as a source of power. 

it is curious that the modern scientific windmill, as 
used particularly in Holland, Germany, and 
Scandinavia, should bo so completely neglected in 
Great Britain, as it is in many eases an invaluable 
source of energy for electric lighting and pumping 
on a relatively small scale, such as in agriculture, and 
up-to-date machines are constructed and supplied 
by British makers. The use of volcanic steam for 
power generation is certainly a striking example of 
the ingenuity of t ho modern engineer, but in spite of 
this one is glad to know that such developments are 
impossible in Great Britain 

The fact that only one paper was given on such an 
important subject as power alcohol is certainly only 
one example of a number showing that the organi- 
sation of the ne\t World Power Conference can be 
very considerably improved. Power alcohol is of 
particular importance to Great Britain because of 


the serious neglect of the cultivation of our soil and 
the fact that we do not possess natural liquid fuels, 
such as petroleum. There is no reason why 
several million acres of land should not be devoted to 
the scientific cultivation of potatoes for the manu- 
facture of power alcohol. 

Certainly the most interesting section, both to the 
chemical engineer and the general steam and power 
user is “ Dl,*’ that relating to steam generation, and 
the 30 papers dealt with such varied subjects as the 
“ Benson *’ super-pressure steam generator, the 
1200 lb. pressure water-tube boilers now being 
erected in the United States, the production of a new 
steel alloy that maintains its strength even at 1 920° F . 
—and of the utmost importance therefore for high- 
pressure steam work — the necessity for the determin- 
ation of carbon monoxide and unburnt products in 
flue gases, the “ Blomquist ” horizontal revolving 
tube high pressure boiler, a review of recent develop- 
ments in steam practice by P. Junkersfcld and G. 
Orrok (U.S.A.), high pressure water-tube boilers by 
Dr. Jacobus, several very important German paper? 
on high pressure steam, including those of Dr. b 
Munzinger, and also by 0. H- Hartmann. Finally 
also W. L. K. Emmet ‘(U.S.A.) gave a. paper on his 
remarkable mercury boiler and turbine. 

Closely allied to these subjects is “ 1)2," on stean 
turbines, comprising papers by the Hon. Sir Charles 
A. Parsons, 0. F. Stork (Holland), V. Nordstrom 
(Sweden), and F. Hodgkinson (U.S.A. ). it is, ol 
course, impossible to do justice to fascinating subjects 
of this description within the space of an article, am: 
the same applies to the discussion, in which eacl 
speaker was allowed about five minutes. 

Certainly one of the most remarkable tendencies o 
the last few years in steam and power generation has- 
been the rapid increase in steam pressure as appliia 
to water-tube boilers. It took well over 100 years 
of evolution in steam boiler construction to read 
2(H) lb. working pressure, and not very long ago thi; 
was the standard power station practice. To-da; 
350 lb. per square in. and 700° I<\ temperatun 
represent average steaming conditions for super 
station conditions, but this is now also passing ant 
the era of say 500-000 lb. is approaching. 

Most interest attaches, however, as far as ordinar; 
water-tube boilers are concerned, to the remarkabl 
work being carried out, both in the United St ates an< 
Germany in the use of steam at about 1000 lh 
pressure. The best known installation in Americ 
has drums of steel forgings 4-in. thick, weighiu; 
70 tons, and the working pressure is to be 1200 It 
It is expected that, on these lines, well over 25 pc 
cent, thermal efficiency will be obtained from th 
raw coal to the switchboard, using condensing stean 
turbines. Even more remarkable is the work repo 
seated by the super- pressure steam generator, sue 
as the Blomquist ” revolving wide -bore tub 
boiler, in which the problem of ebullition in tube 4 ' i 
surmounted by submitting the water contents t 
centrifugal action, the working pressure hem 
1500 lb. per sq. in. The “Benson” generator ■> 
3200 lb. pressure has already been described in tin 1 - 
columns, and it will be remembered that water a 
700° F. under the above conditions of pressure ' 
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.being converted into steam' at the same volume 
without the absorption of latent heat . 

The highly efficient principle of “ bleeder *’ or 
pass-out steam was also discussed, that is the pre- 
vention of the serious steam loss in the condenser bv 
using the exhaust steam from turbines, high-speed 
vertical engines, or slow-speed reciprocating engines 
in boiling and general process work. Although this 
method is now being extensively used in (Germany, it 
has been developed to an equal extent by British 
engineers, and the fault of the comparatively slow 
progress made in this country until quite recently 
lies with the steam user and not the engine builder. 

In the group of papers relating to the more 
efficient utilisation of steam perhaps the most impor- 
tant was that by Dr. Ruths, the well-known Swedish 
engineer, describing his now well-known steam accu- 
mulator, which is meeting with a wide application on 
the continent, especially Germany and Scandinavia. 
The principle is a particularly important one for the 
chemical industries, with the irregular demand for 
steam, and allows for example the use of high 
pressure steam generation, and the production of 
power by the drop in the pressure, as already dis- 
cussed, through an engine or turbine, combined with 
the utilisation of all the exhaust steam for process 
work, irrespective of the fluctuating demand, by the 
use of the steam accumulator, which acts as a *“ fly- 
wheel ” of steam supply for the whole factory, so 
that a condenser is not necessary at all as with the 
ordinary pass-out principle. 


THE FRENCH CERAMIC CONGRESS 

The Technical Congress of the Ceramic Industry 
was held in Paris from June 2-6 MM. Frion and 
Linke studied the utilisation of liquid fuels in pottery 
kilns arid described tests carried out for two years 
at Sevres with crude oil and tar. From 50 trials 
it was found that one kg. of crude oil replaced 7 kg. 
of wood, an economy of over 50 per cent of heat. 
One furnace, consuming 420 francs worth of wood 
for each firing, consumed fuel oil worth 250 francs. 
In addition the lime of firing was reduced from 24 
to 11 hours. MM. Haehon and Lecallier discussed 
artificial or natural draught and concluded that if 
artificial draught costs more than natural draught, 
it possesses many advantages, such as quicker 
working, more regular heating, and its use for cooling. 
M. M. E. Lafon, comparing natural with artificial 
draught, favoured the former. 

The use of pulverised fuel was described by M. 
Coquillat, who stated that the process was advan- 
tageous and economical, although it still required 
study. Discontinuous or cellular driers were dealt 
with by M. Cazeneuve, and compared with continuous 
driers. Tn a monographic study on ceramic ovens 
Mons. Frion concluded that the Hoffmann furnace 
had been not sufficiently studied for typical forms 
to be described. The results obtained, however, 
were useful as a guido to the ceramist. 

The Congress concluded with visits to ceramic 
works, quarries, and brick factories. 


FORTHCOMING EVENTS 

JuhD. Isb Institute of CniitisTRY Students’ Asso- 
ciation (London). Visit of Chemical Students 
to Wembley, At 9.45 a.m. an Inaugural Meet- 
ing will be held at University College, Gower 
Streot, W.C. 1, at which the President of the 
Institute, Prof. G. G. Henderson, LL.D., . 

F. R.S., will take the chair. Mr. W. J. U. 
Woolcock, General Organ j.ser of tin* Chemical 
Section of the Exhibition and President- 
elect ot tile Society of Chemical Industry, 
will explain the objects of the exhibits and the 
special features of interest. Professor \V. P. 
Wynne, F.R.S., President of the Chemical 
Society, hopes to support the speaker at 
the meeting. The cost of the visit, including 
return ticket to Wembley, entrance to the Ex- 
hibition, and ticket for luncheon, will be 5s. 
Further information can be obtained from Mr. 

G. S. W. Marlow, 30, Russell Squaro, London, 
W.C. 1, and applications should be made not 
later than June 28. 

July 10. Institution of Chemical Engineers, Annual 
Corporate Meeting, at the Hotel Cecil, Strand, 
London, W.C. 2, at 11 a.m. At 12 noon the 
presidential address will be delivered by Sir 
Arthur Duckham. After luncheon at 1 p.m. 
(price Os., excluding wines) Sir F. Nathan will 
review the work of the Educational Committee 
on “The Training of a Chemical Engineer,” 
and at 3.30 p.m. the following papers will be 
read: — (1) “Self-balancing Centrifugals, 1 ’ by 
E. A. Alliott. (2) ' Evaporation in Currents 
of Air,” by G. W. Himus and J. W. Hinchley. 
After tea, at 5 p.m., members will proceed to 
the British Empire Exhibition, and a tour of 
the Chemical Hall will be made under the 
guidance of Mr. W. J. U. Woolcock. 

Sept. 8 Institute of Metals. Annual Autumn Meeting, 
to 11. to be opened at the Institution of Mechanical 
Engineers, when W. M. Corse, S.B., will 
deliver the third annual Autumn Lecture. On 
September 9 the morning will be devoted to 
reading and discussion of papers, followed by 
luncheon at the Connaught Rooms, Kingsway, 
the afternoon to be spent at the British Empire 
Exhibition. On September 10 further papers 
will he presented for discussion, the afternoon 
being devoted to visits to works. A reception 
will be held in the evening at the National 
Physical Laboratory, Teddington. A detailed 
programme will be issued in August. 

Sept. 15. British Empire Exhibition. Conferences of 
Engineering Societies, to be held in Conference 
Hall No. 4, at 10.30 a.m. Short papers on 
various Engineering Subjects will be read and 
discussed. Further information and tickets 
may bv obtained from the Secretary, Society of 
Engineers, 17, Victoria Street, Westminster, 
S.W. 1. 


Prof. \V. L. Bragg has been elected Doan of the 
Faculty of Science, W. Baker, M.Se., and B. Cn vanagh, 
B.A., B.Sc,, become assistant lecturers in chemistry, 
and T)r. P. \V. Clutterbuck becomes demonstrator 
in physiological chemistry in Manchester University. 
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THE INSTITUTION OF CHEMICAL 
ENGINEERS 

The Council of the Institution met on July 2, 

1924. The Animal Report was read and approved 
for presentation to the Annual Corporate Meeting. 
Owing to the fact that the organising work of the 
Institution is largely completed and its public 
work was assuming greater importance, it was 
decided that more publicity should he given to its 
doings. 

Elections took place as follows:- - 

Member# --Charles Davidson, Alexander Cross and 
Sons, Ltd ; Hairy Mackenzie Ridge, Ridge Roasting 
Furnace and Engineering Co., Ltd. 

.Tv * innate Mt others- -Harold Joseph Hailstone, 
Rochdale Corporation (las Works ; William Charles 
Deck, Messrs. Burgoyne Burbridges and Co., Ltd. ; 
Harry William Webb, Cardiff Technical College; 
E. P. B. Wilson, Shanghai Municipal Council. 

Student. David Robertson Bean. 

Correspondence was read from the President of 
the American Institute of Chemical Engineers 
suggesting a joint meeting in England in July, 

1925, when about fifty members of the American 
Institute would he able to attend A cable was 
despatched cordially accepting the suggestion. Steps 
were taken at onee to arrange this joint meeting. 

The arrangements for the second Annual Corporate 
Meeting on July Hi were considered and approved 
An account of the arrangements will he found under 
Forthcoming Events on page 721. 

SEVENTH DOMINION CONVENTION OF 
CHEMISTS 

The Annual Convention of Canadian Chemists 
ojRMied its sessions at Kingston on May 27th last 
with the meeting of the Canadian Sections of the 
Society of Chemical Industry. Mr. S. J. Cook 
briefly outlined production \ allies in the various 
branches of Canada's chemical industry in his 
address entitled “Statistics Reflecting Recent Pro- 
gress in Chemical Industries.” Mr. R. T. Elworthy 
discussed developments of the natural gas resources 
of Canada, which were situated ehieliy in south- 
western Ontario and in certain parts of Alberta. 
The Wninw right field in Alberta had an intermittent 
ilow of WO barrels per day, and the product was an emul- 
sion of about fit > per cent, oil and 40 per cent, water. 
No 1 gas well in the Foremost field near Calgary 
had a helium content of 2 per cent, and 98 per cent, 
methane. Mention was made of the possible uses 
of these natui.il gas resources, of the possibility of 
recovering natural-gas gasoline, the production of 
carbon black from natural gas, and lastly the 
possibility of obtaining helium on a commercial 
scale. Prof. A. L Hibson, of the Ontario Agri- 
cultural College, then discussed “ The Chemistry of 
Some Butter Defects. ' and enumerated various 
methods of overcoming these defects, but pointed 
out that in dairying, as m health, “ prevention was 
better than cure.” The close co-operation of the 
chemist and bacteriologist was absolutely essential, 
and it was deplorable that then; were so few scientific 
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workers in the Canadian dairy industries. The 
morning session ended writh a paper on “ The 
Corrosion of Containers by Canned Foods and 
Its Effects,’* by Messrs. H. W. Powell and 
E. W. McHenry, of the Research Laboratory of 
Dominion Canners, Ltd. 

Mr. F. J. Humbly presided at the afternoon 
session of the Canadian Sections, and Mr. Alfred 
Burton, secretary of the General Council of the 
Canadian Sections, informed the members of the 
Annual Meeting of the Society in Liverpool. 
Dr. W. H. Hatcher then described recent work 
carried on in the laboratories of the McGill University, 
concerning the physical and chemical properties of 
hydrogen peroxide. The progress being made in 
the expulsion of the Department of Chemistry of the 
University of Western Ontario was outlined by 
Dr. .1. A. Gunton. Mr. G. E. Condi* , superintendent 
of the Flint Varnish and Colour Works of Canada, 
Ltd., Toronto, in a paper on “ The Manufacture 
and Application of Nitrocellulose Lacquers and 
Enamels,” described developments in the manufac- 
ture of these lacquers and finishes, and outlined 
various tests. Prof. L. F. Goodwin, of Queen’s 
University, ga\e the final address on “Nitrogen 
Fixation Processes," in which he reviewed the 
developments that had occurred during the past 
twenty-live years, from the time that Sir William 
Crooks had startled the world with his famous 
warning as to the depletion of Chilean nitrate as a 
source of nitrogen. Prof. Goodwin illustrated his 
resume with lantern slides showing plant practice in 
Scandinavia, Germany, France and England. 

The Annual Dinner was held in the evening at- 
the Cataraqui Golf Club, just beyond the confines 
of the city, and beautifully situated, overlooking the 
lake, where 100 guests were present, Mr. Alfred 
Hurt on acting as toastmaster. Following the toasts, 
the most- westerly representative present, Prof. 
Shipley, and Mr. Dawson, representing the east, 
were called upon for a few remarks. Prof. Shipley 
regretted that on account of the distance it was 
almost impossible for Western Canada to have many 
representatives at the Annual Conventions, but 
that in all jirobability Western Canada would 
organise a convention of its own. 

On the morning of Wednesday the annual meeting 
of the Canadian Institute of Chemistry was held, 
and, with Prof J. W. Shipley presiding, a series of 
papers was delivered in the afternoon. Jn the 
evening a public address was delivered by Mr. Horace 
Freeman on the “ Application of Chemistry to the 
Natural Resources of Canada,” a film being shown 
of calcium carbide manufacture at Shaw inigan Falls. 

The last two days of the Convention were spent 
in visiting points of interest about Kingston. After 
visiting the locomotive works the party went to the 
Royal Military College, where the laboratories were 
inspected. The visitors lunched with General Sir 
A. MacDonell, Commander of the College 1 , and spent 
the afternoon and evening on the river going through 
tin* Thousand Islands. On Friday visits were made 
to the plants of the Canadian Industrial Alcohol Co , 
at Corbyville, and the Dcloro Smelting and Refining 
Co., at Dcloro, thus ending a most successful meeting. 
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CORRESPONDENCE 

A POINT OF ORDER 

Sir, — At the last meeting of the Chemical Society 
(this vol., p. 005), Prof; Ingold represented, styrene 

-i - -h 

by the formula Ph.CH : CIL> and diphenvlethvlene 

An - + 

by the formula + : Cl).,. I gathered that in 

V\v 

these formulae the plus and minus signs were being 
used in the ordinary way to represent electrical 
charges, Le., a deficit or a surplus of one electron. 
If, however, they are used in this sense, the formula 
for stvrcnc is clearly that of a univalent kation like 
4 * 

NII 4 , and not of a neutral molecule, whilst the 
formula for diphenylethylene would represent a 

bivalent kation like Mg. or NH ; ,.C 6 H 4 .NH iV These 
curious and undesired results would he impossible in 
face of a strict adherence to the valuable rules that 
(/) in ant/ ionised bond the positive and negative 
charges of an electroralence replace instead of sup- 
plement nig a non- polar bond , and (//) these, charges 
must always be introduced in pairs , since the electron 
lost bif one atom is aheap v transferred to another . If 
these rules are adopted, it is clear that in the ease of 
styrene the ionisation of the double bonds of the 
aromatic nucleus would leave the phenyl-group as 
a whole neutral , although the carbon-atom next to 
the side chain may be either positively or negatively 
charged, since the nucleus of a substituted benzene 
can be polarised in two opposite ways. 

These rules suggest further that- an unsubst ituted 
phenyl-group is not likely to he very efficient in 
determining the sign of tin* charges assumed by the 
various atoms of an associated conjugated system 
when activated, since* the carbon atoms of the 
aromatic nucleus (unlike the metal in a radical such 
- i 

as ONa) can adapt themselves to either polarity in 
iht' side-chain. One might, therefore*, expect the* 
phenyl-group to behavt ‘ k amphoterieallv '* (although 
perhaps with a definite preference for one of the two 
alternative forms) and to act differently in different 
compounds, or even in tin* same compound under 
the* influence of different re-agents. J gather •from 
l*rnf. Lap worth, as well as from Prof. Ingold, that 
this expectation is in agreement wit lithe experimental 
facts. The amphoteric character of the phenyl 
radical is also indicated by the fact that Prof. 
Ihihinson has already' used tin* same idea in con- 
nexion with the electrolytic dissociation of hexa- 
phenylethuno (or tripheny lmethyl) 

Pll^Uddv^Ph./ 1 MTh, 

where he regards the phenyl-groups as being oppo- 
sitely polarised in tin* two ions. 

There is no need for me to defend tin* theory of 
induced alternate polarities, which is quite, secure in 
'•s Manchester stronghold. My own responsibility 
has been incurred in suggesting an electronic 
mechanism, which makes the phenomenon inevitable 
m conjugated systems undergoing chemical change, 
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hut has also the effect (fortunate or unfortunate) of 
limiting it to conjugated systems -except, perhaps, 
in those cases where a single bond can be ionised or 
activated in the same way as the double bonds of a 
conjugated chain. My present object k, therefore, 
merely to object “ on a point of order ” to t I h* useful 
symbols in such a wav that ions and molecules an* 
not clearly distinguished from one another.- I am. 
Yours, etc., T. 51. Lowry 

Cambridge 

July i, 1924 


SYNTHETIC RESINS 

Sir,- -Tn y’our news of the French synthetic resin 
industry published in the current number of ( ’ hemistry 
and Industry (p. f»94), L imagine you an* reporting a 
too generous estimate* of the production of artificial 
resin in France. 1 believe that M. Ccorgcs Kimpflin 
estimated the ligure as 1 00 tons per month, reducing 
the amount reported in your news item to one-tenth. 
It would bo distinctly encouraging to tin* synthetic 
resin industry if the production of resin in France and 
America alone, amounted to over 70,000 t. annually. 

It is of interest, l think, that M. Kimpflin in his 
address also quoted the amount of the* production of 
artificial resin in (Germany as being 900 t per month. 
He does not appear to refer at all to British manu- 
facture, evidently regarding this as insignificant . 1 

suppose t he Brit ish product ion can la* reckoned in tens 
of tons per month and not hundreds. If this is 
correct its insignificance compared with that of other 
countries is a ^urpiising fact and must be due either 
to lack of enterprise and development by the British 
manufacturer, compelling the British user to go 
abroad for supplies, or to u restricted demand owing 
to the luck of realisation by the possible consumer (of 
insulating material, tarnish, etc.) of the profitable 
results to be obtained with t Ik* various classes of 
artificial resins. 

The need, of course, exists— as, according to 
M. Kimpflin, it exists in France- -tor further and 
continued research on the subject in order to extend 
the knowledge of the scientific principles involved, 
and thus— and only thus- to establish a sound and 
lasting industry. 1 am, Sir, etc., 

Alan A. Dry almond 

Ivor, Bucks 

July 5, 1924 


PERSONAL AND OTHER ITEMS 

Prof. J. ('. McLennan, of the University’ of 
Toronto, has been elected president of the Royal 
Society’ of Canada. 

Mr. T. Thorne Baker has been awarded a silver 
medal by the Royal Society of Arts for a paper 
read before the Society' during the past session. 

Mr. A. W. Nash, B.Se., M.l.Mech.E., at present 
lecturer in oil mining in the University of Birmingham, 
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has been appointed professor of oil mining in the 
same University. 

Mr. George Douglas has been elected chairman 
and Sir Thomas Robinson, MR., vice chairman, of 
the Bradford Dyers' Association. 

I >r. VV. Campbell has been appointed the lirst 
Howe professor of metallurgy at Columbia University. 
The new chair was established in liiemorv of the 
late Prof. H Marion H owe Dr Campbell was born 
at Gateshead on-Tv n<\ England, in 1S7<>, and took 
the D.Se. of the University of Durham in 11105, 
having also studied at the Royal School of Mines 
and at Columbia University. 

Mr Krancjs P. Garvan, president ot the Chemical 
Foundation, New Yoik, lias left for Europe. 

Belt Memorial Fellowships 

At the recent meeting of the trustees, it was stated 
that, during tin* past year, research work had been 
carried on by one Senior Bellow, one fourth year 
Fellow, and twenty' Junior Bellows. The reports 
of the. directors ot the laboratories where tin* Bellows 
were engaged indicate that their work was satis- 
factory and t hat valuable additions to science may 
result from their researches. The Advisory Com- 
mittee* has recommended the renewal for another year 
of tin 1 Junior Fellowships that do not now expire. 
Amongst those elected to Bellowships are the follow- 
ing names, tin' proposed researches being also 
given ■ Dr A. S. Parkcs, researches on breeding and 
on the feeding of animals (work on tiie latter subject 
is now pioeeeding in collaboration with Prof. J U. 
Drummond). Dr. H. Cohen, work on the chemical 
composition oi cerebrospinal fluid and on the intro- 
duction into it of therapeutic substances and other 
chemical problems of the blood system. Miss 
Margaret \. Boas, B Sc , research on v itamins, 
including the cITeet of ultra-violet radiation Mr. 
11 . B. Holden, M A., study' of the optically' active 
substances, other t linn glucose, in normal and diabetic 
protein-free IJood. 

Ramsay Memorial Fellowships 

The second dinner in honour of the Ramsay 
Memorial Bi llow ship Trustees and the Ramsay 
Memorial Bellows was belli on July 4 at University 
Uollege. Flic chair was taken by Sir Gregory 
Bust ei. the Proyost o! University' College, and the 
menioiv ot Sir William Ramsay was honoured at 
the instance ot Pi of J Nor man Collie, the chairman 
of t lie ad \ isorv council 

Sir Hugh Bi Ik m proposing * The British Dominions 
and Bnreign Count ties Associated with the Ramsay 
Fellowship Tiust. -a id one of the most remarkable 
things about tin* Ramsay Bellowships had been the 
ardent respond* wliiili had been forthcoming from 
foreign countries, and in llus tv sped they could be 
said to be more of a real and active league of nations 
than anything else m the world The Japanese 
Ambassador, responding to the toast, -aid man 
was engaged in a perpetual struggle with nature in 
an endeavour to discover her secrets, and it was 


largely due to the work of comparatively unknown 
men that secrets were wrested from nature for the 
benefit of mankind. They' did not know how r much 
they owed to the work of those men. 

Prof. F. (J. Donnati proposed “ 'The Ramsay 
Memorial Bellowship Trustees." Sir John "Brunner, 
who replied, said the (government did not do much, 
and therefore it fell to private enterprise largely to 
endow research. His lirui were very pleased indeed 
with the results which the funds they bad provided 
bad produced. 

The Chairman proposed " The Ramsay Memorial 
Fellows,” and Dr. R. Winstanlcy Lunt and Dr. H. 
Weiss replied ( Th< j Titm#.) 

Honours for Distinguished Chemists 

At tlie annual Degree Day of the University of 
Birmingham on Saturday last the honorary degree 
of Doctor of Laws was conferred by the Chancellor 
(Viscount Cecil of Chehvood) upon Professor F. 
(lowland Hopkins, F.R.S., Professor of Biochemistry 
in the University of Cambridge and the discoverer 
of vitamins ; and Professor Pe re y Faraday Frau k land, 
F R.S., .Emeritus Professor of Chemistry in the 
University of Birmingham. 

In presenting Professor (lowland Hopkins, the 
Principal of the Birmingham University (Mr. Grant 
Robertson) observed that biochemistry was one 
of the most recent of our sciences to define its 
boundaries, to differentiate its subject matt it, 
and to devise its special technique and to claim for 
itself and bv its functions its separate right to self- 
determination in the world of exact science, and that 
place in the sun which lavish endowment alone 
could make warm, successful and secure. Professor 
Hopkins had been happy’ in attracting the endowment 
to his University of Cambridge and in asserting 
the right of biochemistry to self-determination ’and 
to indisputable achievement. Even the oldest and 
most ignorant had heard of vitamins and that day 
they were able to honour the discoverer of vitamins. 
Professor Hopkins as Huxley Lecturer at the Bir- 
mingham University' was able to prove that he could 
he an intellectual vitamin, supplying just that 
indefinable element of stimulus essential to intel- 
lectual health. But the Sir William Dunn Professor 
had done much more than discover vitamins. He 
had shown by his researches how biochemistry was 
the indispensable ally' of medicine on the one side 
and of organic chemistry on the other and ho had 
marked out for it a career with an assured future 
and from hs devoted servants a certain treason 
of help to life, truth and social progress. 

in presmiting Professor Frankland, Emeritus 
Professor of Chemistry in the Birmingham University , 
for tin* distinction, Mr. Grant Robertson said it 
seemed almost unnecessary" to explain the reasons 
why the 1 Council and Senate had wished to bring 
there from Ins Scottish fastness their former Professor 
and to confer that particular degree. The son ot 
the late Sir .Edward Frankland, U.R.S., himself a 
brilliant chemist and an accomplished scientist. 
Professor Frankland had made his mark by hF 
contributions to stereo chemistry, to the science 
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of fermentation, to bacteriology and biology, and 
in the application of bacteriology to air, water and 
earth. In the science of sanitation In* had inherited 
and continued the work of his father. Those achieve- 
ments were, indeed, contributions to civic civilisation. 
But to-day they were not thinking so much of his 
eminence as a scientist, as of his work in and for 
Birmingham University and Birmingham. He came 
to Birmingham in 1894, to be a professor in Mason 
College and after the University was founded in 
1900 ho remained for nineteen years as the head of 
the department of Chemistry which grew mightily 
under his vigorous and exacting administration. 
Ho had distinguished colleagues three of whom, 
Poynting in physics, Lapworlh in geology, Adrian 
Brown in the science of fermentation had passed 
away ; but they had inherited the fruits of their 
labours. Professor Franklnnd created their Honours 
School of Chemistry— the first of their Honour 
Schools of Science- and he set up and developed 
a notable department of research which had been 
of vital importance to the industries of the Midlands. 
To these achievements he added in the four years 
of war a continuous series of services which proved 
that British brains and British science were more 
than equal to the brains and science of our foes. 
They welcomed his return to the scene of his life’s 
work and assured him that the legacy he bequeathed 
to his department was not buried and that their 
Faculty of Science w as determined to maintain 
and to develop the tradition and the ideals which 
inspired his efforts. 


GENERAL 

Sesamum Crop of 1923-1924 in British India 

From reports based on a memorandum dealing 
with the final estimates of the sesamum crop in 
British India, the total yield for the year 1923-24 
is estimated at 431,000 tons, from an area of 
o,0 1 8,000 acres. The quantity exported by sea. from 
British India to forcu*n countries during the year 
was 9537 t., as against 30,430 t. in 1922—- 23 - — (lmL 
Tr. ,/., Apr. 24, 1924.) 

The World Production of Zinc 

hi 1913 the total output of zinc in the world w as 
MSI ,000 tons, a figure which fell to 445,000 t. in 1921, 
using to 722,000 t. in 1922, and over 804,000 t. in 
1923. Of t he 1923 production the United States 
produced the largest 'quantity, namely 418,000 t., 
Belgium following with J 38.000 t. 

\ynthctic Methyl Alcohol 

It is announced that methyl alcohol is now being 
synthesised on a commercial scale from water gas. 
in presence of a catalyst (iron filings covered with 
potassium carbonate) and under a pressure of 150 
•t mospheres and at a temperature of 400 450° (\, 

' lie carbon monoxide is converted into methylaleo- 
l‘ol. formaldehyde being the bridge product. An oily 
liquid is said to he produced from which the alcohol 
' obtained by distillation. The residue contains 
• Mpthenes resembling those present in certain 
petroleums. 


REVIEWS 

Biuqi bttino. By A. L. Stillman. M.Sc. Up. 
.r 1 400. Easton, Fa : The Chemical Publishing 
Uo . , 1923. Price S0 O. 

Although briquetting lias been for many years 
practised on an extensive scale in all civ ilised countries 
there has, until the publication of this work, been 
only one authoritative book on the subject, that of 
IVof. Franke, translated from the Herman during the 
war bv F. C. A. Lantsberrv. It muv he considered 
with some degree of truth that one of the reasons for 
this is that briquetting as usually practised lias been 
anything but an exact science, and those engaged 
in the industry have not always been able to devote 
time and incur expense in collecting technical and 
commercial information. 

The present volume is particularly welcome at a 
time when renewed attention is being gi\en to the 
seientilie and economical development, of the world’s 
fuel resources, and to the treatment of ores and waste 
materials. Although written largely from the Ameri- 
can point of view, practically every aspect of the 
briquetting of materials both com bust i hie and 
metallic, is dealt with in a methodical manner. All 
general information is, as far as possible, put into 
classified tabular form convenient for reference. 
Detailed and illustrated descriptions of the plant 
and processes follow. An important chapter is that 
descriptive of the various typos of briquette press 
and biiquetting machinery, and special mention 
should he made of a very practical chapter on 
laboratory research in briquetting. ’This contains 
much sound advice, but tin* statement (p 41 S) that a 
band press always gives better results than are 
obtainable in actual practice is hardly correct, except 
possibly with pitch as a binder 

The chapter on hinders is excellent, although not 
quite up to date. Xo doubt a subsequent edition 
will make some reference to recent developments in 
the use of cassava starch, seaweed, and the vegetable 
binders which are being successfully developed in 
South Africa and in this country. The absence of a 
reference to the admixture of pitch bv means of 
spraying is also noticeable. It lias long been almost 
an axiom in the patent fuel industry that pitch is the 
only satisfactory binding material, hut the crisis in 
the price of pitch last year is likely to have far- 
reaching results, and there are indications that a 
duplex hinder containing only 2 or 3 per cent, of 
pitch for w aterpioofing purposes is likely to prove' 
more economical and satisfactory 

Mention should also have been made* of M’acnnb’s 
vibration method of pressing, of Nut elide and Evans’ 
pure coal luiquette process, and of the possibilities 
of briquetting with inferior binders prior to low- 
temperature carbonisation. Much more stress should 
also have been laid upon the importance ot accurate 
and seientilie grading of the material to be briquetted, 
this being particularly important when binders other 
than pitch arc used In the Colonies and many 
foreign countries coal or lignite deposits are often of 
such high volatile content that carbonisation either 
preceded or followed by briquetting is the economic 
solution, having regard to the fact that the principal 
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usage is mainly for the railways. For the latter, 
complete water proof ness is unnecessary, particularly 
as in tropical countries the trucks are usually of the 
box t\ pc. 

Mr. Stillman has given us an excellently w lit ten and 
illustrated treatise, which can he confidently recoin - 
mended as a reliable survey of the briquetting Held. 

(\ J. (Joodwin 


Pulversted Co\l Systems jx Amkiuca. By 

Leonard (’ HAkvev. Fuel Research Board. 

Special Report No. 1. Third Edition. 

Pp. 131. H.M. Stationery Office. Price 5s 
This is tlie third edition (Jan., 11)24) of Mr. L <_\ 
Hnrve\‘s well-known and detailed volume which 
hasalwa\s been indispensable to the library of every- 
one interested, directly or indirectly, in the subject 
of pulverised fuel firing. The additions bring the 
extremely valuable bibliography, one of the best 
features of the publication, up to July 31, 1923, 
although so rapid is the progress of pulverised fuel 
that much new mateiial has since become available. 

Some later results obtained with pulverised fuel 
in malleable-iron melting furnaces are also given, 
although the primary objection to this method of 
firing in com pet it ion with ordinary coal, oil, and 
producer (or other) gas is the slagging trouble, that 
is the melting of the ash. It is, of course, in steam 
generation that pulverised find bring has made the 
most remarkable developments during the past 
three or four years, and the new edition gives a 
list of a number of boiler plants on the ,k Lopuleo " 
system This list is incomplete to-day and neces- 
sarily cannot include some of the more remarkable 
examples, such as the extensions of the Colfax 
Station of the Duqtiesnc Light Co. of Pittsburg and 
the ( lenney llliers Station (Paris) of the Detroit 
Edison Co , nor, of course, the British installations 
now in progress at St. Pancras and Willesdeii, and 
the recent orders of the Birmingham Corporation. 

Their are 1 a number of points m the latest methods 
of pulverised fuel firing of particular interest to the 
chemist and the chemical engineer which Mr. Harvey 
does not perhaps bring out quite clearly. Jn the 
first place the new vertical gravity coal-drier, using 
only about 10 per cent, of the hot gases from the 
chimney base mixed with cold air to give an average 
tempeiature of about 215 1 E., is undoubtedly a 
great improvement on the various horizontal driers, 
and the total heat or power required for drying is 
now only equnalcnl to about 3 k.w. per ton of coal, 
that is, the power necessary for the circulating fan. 
Also it moans that 1 he latest practice is merely to 
dry tin* coal from the point, of view of the added or 
mechanical ” moisture only, and a typical speci- 
fication is to dry down from 10 per cent, to 4 per 
cent, moisture Incidentally it is high time we had 
some clear understanding of the difference, from the 
point of view of phraseology, between the added 
or external moisture and the natural moisture of 
coal, together with the water given off by actual 
decomposition of the coal substance ; the term 


“ hygroscopic moisture ” is a particularly stupid 

phrase. 

Pulverised fuel firing represents a revolution in 
the combustion of solid material from several points 
of view. In the first place, the contact between the 
particles of the fuel and the air is so intimate that 
an excess of only about 20 per cent, of air over the 
theoretical is required for complete combustion, 
the very best practice with the latest type of 
mechanical stoking being about 40 per cent, excess, 
whilst ordinary methods of combustion represent, 
say, 75-200 per cent, more air than the theoretical 
passing through the furnace, hi this connexion 
detailed tests at Lakeside showed 10*7 to 25-1 per cent, 
excess depending on the rating, so that, combined 
with the fact that tho moisture in the coal is cut 
down to 4 per cent ., it is easy to see one of the reasons 
of the intensely hot flame in the combustion chamber 
and also why slagging or the melting of the ash has 
always been a difficulty with pulverised fuel. Another 
point, which certainly ought to be emphasised, is 
that, for the first time with solid material, pulverised 
fuel enables us to regard a furnace merely from the 
point of view’ of tile number of British thermal 
units of heat to be put into it. That is to sav, 
under normal conditions, a very large water-tube 
boiler may require, say, 225,000,000 B.Th.U. per 
hour (about 10 t. of coal), and with pulverised fuel 
we simply add the right weight of coal calculated 
according to the heat value. That is, we do not 
need any longer to worry about all kinds of factors, 
such as volatile matter, resinous content, coking 
properties, sulphur, moisture, ash and melting 
point of the ash, but merely add the weight necessary 
to give the B.Th. units, whereas many of the above 
items might easily run a mechanical stoker to a 
standstill. Just in the same way if we want more 
evaporation, we add more B.Th. units in a given 
space of time in a way impossible with any ordinary 
method of firing. The only fuel with which there 
is difficulty is low r volatile anthracite, and this can 
easily be remedied by adding a little high volatile 
material. 

It should ho noted, also, that the objections to 
pulverised fuel have long been due to the furnace, and 
the preparation, that is, crushing, drying and pulver- 
ising, is to-day comparatively a minor matter. The 
invention of the large volume combustion chambei 
w'ith hollow air-cooled walls and the water screen 
are really more responsible for the great advance in 
pulverised fuel tiring than Mr. Harvey seems to 
indicate. David Brownlie 


Resinks et TerAiiivStiiines lks Industries Deri 
sees. By M. Vexes and (L Dupont. Eneyclo 
pedio de ( Linde Industrielle. Bp. bob. Paris: 
J. B. Bailliere et Eils, 1924. Price. Paper GO fi\. 
Bound, 70 fr. 

In t lie* preface of the book the authors show that the 
output of the French Naval Stores Industry (turpen 
t i tie and rosin) is 15 per cent, of the world's production 
compared with 75 per cent, from U.S.A., but France 
is easily first among the European producers. The 
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history of the development of the cultivation of 
Pinna nmritima is admirably outlined, and tribute is 
paid to Haller, Behai, Grignard, Barbier and the 
younger scientists, e g., Darmois, Pariselle and Vavon 
for their endeavours to develop in France an industry 
in which the raw material is produced in the country. 
Part 1 of the treat ise deals with balsams and resins ; 
Part 2 deals with terebent bines (oleoresiris) and forms 
more than half the contents of the book ; Part 2 
comprises an account of the rosin oil industry and 
the manufacture of other rosin products. The classi- 
fication of the balsams and resins is the same as in 
(oflignicr's Los Vends,” and the copals, together 
with the natural and synthetic resins other than 
oleoresins, are only briefly described. In this section 
the references to tin* literature already published are 
not sufficiently up-to-date, and the work of investi- 
gators outside France has not received adequate 
attention. Nevertheless, in the preface the authors 
are careful to state that, the work has no pretensions 
to he complete or to exhaust the vast subject which 
its title indicates. It is in Parts 2 and 2 that the 
interest of the reader will be centred. The authors 
show the superiority of cultivation and “ gem mage ” 
in the French industry, but at the same time they 
criticise the customs of the “ resin ten s,” and appeal 
for a proper appreciation of factory requirements. 
They call attention to the defects in the present 
methods of treatment of the oleoresin in the French 
turpentine districts, and to the lack of adequate 
standards for some of the French products The 
extraction of turpentine in Russia, Spain and other 
countries is described in an effective manner The 
readers of Part 2 of the hook will not fail to he im- 
pressed by the authoritative character of the informa- 
tion given. In Part 3 t ho development of the rosin 
oil industry is well discussed and the methods of 
manufacture and properties of a number of rosin 
products, r.jy., soaps, siccatives, rosm esters, printing 
inks, pitches and blacks, are concisely given with an 
adequate 1 amount of detail. The authors consider 
t hat, a description of the products from turpentine, 
i iz , borncol. camphor terpineol etc, is worthy of a 
special volume f l he application of the knowledge of 
chemical composition to industrial processes is fully 
appreciated by the authors. i he chemistry of the 
terpenes and abictic acid is well given, but the 
formula for retene on page 422 is incorrect, and the 
modification of Fastcrlield and Ragley s formula for 
abictic acid is not in keeping w itli the results of recent, 
work by Ruzicka. 'J he importance of investigations 
instituted in the faculty of Sciences of Bordeaux 
during the last twenty years must be acknowledged, 
and the results have proved to be of value to manu- 
facturers in the south west and other regions of 
France and abroad 

Considering the extent of the ground covered by 
the authors their treatment of the subject is very 
lucid. The book contains a fund of information on 
matters pertaining to resins, and is a valuable contri- 
bution to the literature on the subject written by 
experts with a profound knowledge of the Naval 
Stores Industry. 

R. S. Morrell 


REPORT 

Sixtieth Annual Reports on Alk \ll, etc., Works, 
1922. By the Chief Inspectors, pp. 40. 
H.M. Stationery Office, 1924. Puce Is tfd. 

No general revival of chemical industries has taken 
place during the year, though in the tinplate trade 
there has been exceptional activity. The super- 
phosphate industry has been brought almost to a 
.standstill by foreign competition. The number of 
registered works in England and Wales was 1219 and 
of separate processes 1995, being a decrease of 21 and 
10 respectively on the previous year. (Vmiplaints 
against registered works have not been excessively 
numerous and usually related to short-lived escapes of 
fumes due to accidental occurrences. Advice has 
been given in cases of complaints of nuisance arising 
from certain non -registrable processes, such as 
petroleum distillation, the bleaching of wool by means 
of sulphur dioxide and from excessive smoke from 
coke ovens. 

Alkali and ('opper ( 115/ Process) Works — Work has 
been of a limited character due to the competition of 
synthetic hydrochloric acid and the increased use of 
sulphur in place of copper pyrites in the manufacture 
of sulphuric a< id. Condensation of hydrochloric acid 
has been satisfactory at all works 

Cement Works. — Chamber kilns are still much in 
favour, especially in the South of England and 
continue to hold their own. No advance has been 
made in the recovery of potash salts owing to the 
impossibility of competing with the natural product. 

Snuffing Work* - Progress in the collection of 
metallic oxides from chimney gasc,-> by means of 
cyclone dust -catchers is recorded An increased 
amount of sulphuric* acid is being made 4 by the 
calcination of zinc blende, notwithstanding the diffi- 
culty caused by the picsencc nf lead in the Australian 
concentrates now ehiellv used. 

Sulphuric Add Winks. The employment of sul- 
phur in place nf pyrites and the use of mechanical 
sulphur burners is extending. During the year one 
more works has adopted electrostatic deposition of 
dust in connexion with a chamber plant. There has 
been no great demand for concentrated acid and there 
is now no valid reason for any nuisance caused, by 
local fumes. The installation of scrubbers fed with 
soda solution in connexion with the exit gases from 
Gnllo plants lias led to good results, the total acidity 
being reduced to less than l grain of SOj per cubic* 
fool and a high-strength bisulphite made. 

Chemical Manure Works. -At such works as have 
been operating results have been satisfactory. 

Sulphate of Ammonia and Gas-Liquor Works . — 
Reference is made to eases in which trouble has been 
caused by oxide purifiers having been too small or too 
few for their work or by leaky joints. W hilst the 
treatment of the effluent from the distillation of 
ammonia liquor made from horizontal retorts in 
dephenolating towers is satisfactory, this is not the 
ease with vertical retort liquor. This contains 
polyhydric phenols which are not destroy ed and also 
a notable quantity* of thiocy anate and thiosulphate . 
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Ammonia plant effluent mixed with town sewage can, 
however, lx* dealt with by treatment on the land, if 
tin* propoi t ion of efUuent is mi tall and reasonably 
constant. A detailed report «>f e\j>erimental work 
on litis subject is given. 

C hh» nu Works There has been more acti\it\ in 
tin* imi nufaej ure of ehlorme products other than 
bleaching powder. A wide held for the use of lnpud 
chlorine is opening up 

Muriatic Acid lIYa/s Control in t lie synthetic 
process for the nianufact ure ot the pure acid has been 
excellent. Fibre separation works have been rather 
more aetne In tinplate ilux works, when* great 
activity has pi evatlcd, the use of si/e in tin* pickling 
process has considerably extended. 

Tur Works - Complaint is made of the poor 
condition ot pitch coolers at some works and of pitch 
being disc* barged at an excessive temperature. Tar 
distilled during tin* year amounted to 1,457,200 tons 
and pitch produced to 5X7,818 t. 

R( port on Scottish Winks During 1923 there were 
lb] registered works in Scotland, operating .‘{Oil 
scheduled processes Production data include: 
Pyrites un<l spent oxide burned 104, bid t , phosphates 
and hones dissolved .">4,144 t , ammonia made (as 
sulphate), 97,594 t., tar distilled 224,908 t , pitch 
produced SO, dll t. The last three items show 
considerable increases over 1022 Of the* tar 
00,000 t. was partially distilled to road tar. 

An experiment is reported, in a sulphuric acid 
chamber plant, in feeding the second Oav-Lussac 
tower with a small quantity of water instead of a 
large volume of strong acid. The result ing exit gases 
were normally \ery low in acidity and the cost of 
pumping acid was reduced. In tar works trouble 
with pitch fumes has occurred in some east's. This 
has been avoided in one works by drawing the* fumes 
by a fan through a closed range of pipes with con- 
densation to oil. Two deaths occurred owing to a 
sudden rent m a charged tar still Tin* setting of the 
still adjacent was under repair and two men at work 
in the tines were caught and suffocated in the fire 
which broke out . 

'The technical side of the Deport will he dealt with 
in a later issue of the Abstracts (B ) issued by tin* 
Bureau of Chemical Abstracts. 

COMPANY NEWS 

W. & T. AVERY, LTD. 

A tm t her di\ idem! on t lie ordinary shares is i eeom- 
mendeil • >1 lb per cent , making 1 os per cent for 
the a car, less tax The earn forward is CIS, 1 1 1 
and £10,000 is placed to reserve. 

DISTILLERS COMPANY 

The report states that atlri providing for depre- 
ciation <md payment of dch'iituic intciest the protit 
and loss account show-, a balance fnr the \ ear of 
£077,914, which with £107,515 brought forward 
makes available £787,159 There h.i> been added 
to reserve fund 1*211,420, to lire insurance fund 


£5000, and to superannuation fund £25,000. The 
directors recommend a final dividend on the ordinary 
shares of b per cent., making 10 per cent., tax free, 
for the year, leaving £l 19,550 to be carried forward. 
The balance of profit for the previous year w r as 
£020,037, and L9N.770 was brought forward. The 
reserve fund received £200,000, fire insurance £5000, 
and superannuation 130,000, while the ordinary 
dividend was also 10 per cent. During the past 
year the reserve fund was capitalised to the extent 
of £911,420. This fund, with the £211,420 added, 
now stands at £250,000, the lire insurance at £155,001) 
and superannuation and provident fund at £ 105,971. 

MIDLAND BANK, LTD. 

'Flu* directors announce an interim dividend for 
tin* half-year ended June 30 last at the rate of 
18 per cent, per annum less income tax, payable on 
July 15. The dividend for the corresponding period 
of 1923 was at the same rate. 

MOND NICKEL CO., LTD. 

The profit and loss account for the year ended 
April 30 shows a net surplus of £270,458 (against 
£307,774 in the preceding year). The year's Pre- 
ference dividend fakes £175,000, and the dividend 
on the Ordinary shares absorbs £1 12,500. The latter 
dividend is equal to 121 per cent., less tax, and 
compares with 10 per cent , free of tax, for 1922-23. 
After allowing for directors’ fees (£13,823), the 
balance to be carried forward is £40,403, as against 
£05,208 brought in. 

BRITISH GLASS INDUSTRIES, LTD. 

On June 4, the High Court of Justice (Chancery 
Division) confirmed the reduction of the capital of 
British (Mass Industries from £ 5 , 000,000 to 12,255,218. 

ENGLISH OILFIELDS, LTD. 

The report for 1923 states that the policy of the 
reconstituted Board to exercise* strict economy lias 
been maintained The directors have concluded, 
after wide consultation, that there is no reasonable 
prospect of commercial success in 1 lie* production of 
oil from tbe company's properties. They have 
therefore decided to free the company at the earliest 
moment from the heavy and increasing rent obliga- 
tions under their mining leases. Meanwhile proposals 
tor the utilisation of the costly plant at >Setch or 
tor its realD ition art* under consideration. Proposals 
for securing valuable interests for the company in 
other directions aie under examination, and some- 
thing lias already been accomplished on favourable 
terms. The directors’ policy is, at the proper 
moment, to submit proposals for writing down the 
capital drastically, so that it may lx* represented by 
tangible assets, and to build up a new business as 
tlu" only' alternative to a liquidation which would 
yield little <>r nothing for the shareholders. The 
balance-sheet for 1923 shows that with development 
and administrative expenses amounting to £21,158 
during the year this liability now stands at £102,120 
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MARKET REPORT 

Thia Market Report is compiled from special information 
received from the Manufacturers roneemed. 

Unless otherwise staled the prices quoted below cover fair 
quantities net and naked at sclltrs' works. 

GENERAL HEAVY CHEMICALS 

Acetic Acid, 40% toch. . . £23 Bra. per ton. 

Acid, Boric, Commercial— 

Cryat. . . . . . . £45 per ton. 

Powder . . . . £47 per ton. 

Acid Hydrochloric , . 3 h. Gd. — Os. per caiboy d/d., 
according to purity, strength 
and locality. 

Acid Nitric 80° Tw. . . £21 10s. — £27 per ton makers’ 

works according to district and 
quality. 

Acid Sulphuric . . . . Average National prices f.o.r. 

makers’ works, with slight varia- 
tions up and down owing to 
local considerations : 140° Tw., 
Crude Acid, G5s. per ton. 108° 
Tw., Arsenical, £5 10s. per ton. 
108° Tw., Non-nrsenical, £G 15s. 
per ton. 

Ammonia Alkali.. .. £0 15s. per ton, f.o.r. Special 
terms for contracts. 

Bleaching Powder .. Spot £11 d/d. ; Contract £10 d/d. 
4 ton lots. 

Bisulphite of Lime . . £7 per ton, packages extra. 

Borax, Commercial — 

Crystal . . . . . . £25 per ton. 

Powder . . . . £2G per ton. 

(Packed in 2-cwt. bags, carriage 
paid any station in Great 
Britain.) 

Calcium Chloride . . £5 1 7s. 6d. per ton d/d. 

Methylated Spirit G4o.p. — 

Industrial . . . . 3s. Id. — 3s. 5d. per gallon, accord- 

ing to quantity. 

Minoralisod . . . . 4s. 2d. — 4s. Gd. 

Potash Caustic . . . . £30 -£33 per ^on. 

Potass. Bichromate . . 5|d. por lb. 

Potass. Chlorato. . .. 3d.— 4d. per lb 

SalannnonittC .. .. £32 per ton d/d. 

•Salt Cake.. .. .. £3 10s. por ton d/d. 

Soda Caustic, solid .. Spot lots : delivered. £1G 17s. 6d. to 
£19 7s. 6d. per ton, according to 
strength. 20s. less for contracts. 

Soda Crystals . . . . £5 5s -£5 10s. per ton ex railway 

depots or ports. 

Sod. Acetate 97/98% . . £24 per ton. 

Sod. Bicarbonate . . £10 10s. per ton, carr. paid.* 

Sod. Bichromate.. .. 4£d. per lb. 

Sod. Bisulphite Powder 

00/02%.. .. .. £18— £19 per ton, according to 

, quantity, f.o.b., 1-ewt. iron 
di urns included. 

Sod. Chlorate . . . . 3d. per lb. 

Sod. Nitrate refd. 90% .. £13 5s. £13 10s. per ton ex 

Liverpool. Nominal. 

Sod. Nitrite, 100% basis £27 per ton d/d. 

Sod. Sulphide cone. 60/05 About £14 10s. per ton d/d. 

Sod. Sulphido erysfc. . . £9 per ton d/d. 

s ed. Sulphite, Pea Cryst. £15 per ton f.o.r. London, 1-cwt. 

kegs included. 

RUBBER CHEMICALS 

Antimony sulphido — 

Golden . . . . . . 5^d.— Is. 4d. per lb., according to 

quality. 

Orunson , . . . Is. 3d.— is. 6d. per lb., according 

to quality. 


Arsenio Sulphide, Yellow Is. lid. per lb. 

Barytes . , 

. £3 I 0b. to £6 15s. per ton, accord- 
ing to quality. 

Cadmium Sulphido 

. 3s. 9d. per 11). 

Carbon Bisulphide 

• £24— £20 per ton according to 
quantity. 

Carbon Blin k 

. 7d. |>< r Jh. <-N w hill f. 1 Vaivr. 

Carbon Tetrachloride 

. £50 per ton, drums fret'. 

Chromium Oxide, green. 

. Is. 3d. per lb. 

f 4£d.- — GJd. per lb. Demand very 

Indiarubber Substitutes, 

) brisk. Prices likely to remain 

White and Dark 

1 steady owing to firmness of 
V rapesood oils. 

Lamp Black 

45s per cwt. , barrels free. 

Lead Hyposulphite 

7^d. per lb. 

Lithopono, 30% . . 

£22 10s. per ton. 

Mineral Rubber “ Rub 

pron ” . . 

£15 10h. per ton f.o.r. London. 

Sulphur . . 

£10 — £12 per toil, according to 
quality. 

Sulphur Chloride 

3d. per lb., carboys extra. 

Thiocarbanilide . . 

2s. Gd. per lb. 

Vermilion, pale or deep . 

4s. Hid. per lb. 

Zinc Sulphide 

7^d. — Is. 8d. per lb., according to 
quality. 

WOOD DISTILLATION PRODUCTS 

Aoetate of Lime — 

Brown . . 

£14 10s. per ton d/d. Demand 
activo. 

Grey 

£19 — £20 per ton. Fair demand. 

Liquor 

9d. per gall. 32° Tw. 

Charcoal . . 

£7 5s.- — £9 per ton, according to 
grade and locality. Demand 
below normal. 

Iron Liquor 

Is. 7d. per gall. 32° Tw, 

Is. 2d. ,, ,, 24° Tw. 

Rod Liquor 

10d.-— Is. per gall. 14/15° Tw. 

Wood Creosote . . 

Wood Naphtha — • 

2s. 7d. per gall. Unrefined. 

Miscible 

5s. per gull. 60% O.P. Market dull. 

Solvent 

5s. fal. per’ gull. 40% O.P. 
Fairly good demand. 

Wood Tar 

£5 per ton. 

Brown Sugar of Lead 

£46 per ton. 

TAR PRODUCTS 

Acid Carbolic — ■ 

Crystals 

0 Id - Ujd per lb. Bcttei inquiry. 

Crude Go's 

*!•' 9<l. p<-r gall M.u ke( Hat. 

Onl\ odd lots being ottered. 

Acid Cresylic, 97/99 

2s Id. — 2s. 2d. per gall. Demand 
still good. Market linn. 

Pale 95% 

Is. I0d.~ Is. lid. per gall. Steady 
demand. 

Dai k 

I.s I od -U. lid per gall Steady 
business. 

Anthracene Paste 40% • • 

Anthracene Oil— 

4d. per unit per cwt. Nominal 
price. No business. 

Strained 

9£d. per gull. Very quiet. 

Unstrained 

Benzole — 

8 Id.— 9d. per gall. 

Crude 65’s 

lOld. — Is. per gall, ex works in 
tank wagons. 

Standard Motor 

Is. 4 ^d.—- Is. Gd. per gall, ox woika 
in tunK wngons. 

Pure 

Is. 84d.- -Is. lOd. per gall, ex 
W’orks in tank wagons. 

Toluolo -00% .. 

Is. 5Id. per gall. 

Pure 

Is. lOd. — 2s. per gall. 

Xylol comb 

2s. 3d. per gall. 

Pure , 

38. 3d. per gall. 
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Creosote- - 

Crosylio 20/24% . . 9d.- 9|d. per gall. Fc*u inquiries. 

Middle Oil .. fid,- -Old. |»er gall a< rordmg to 

Heavy .. .. > grade and deduct. Market 

Standard Specification ) weaker. 

Naphtha — 


Solvent 90 1 GO 

U. 3d K. 5d D'-mand declining. 

Solvent 90/190 

Is. _M. Is. 4d. Fair business, 
passing. 

Naphthalene Crude - 

Drained Creosote Salts 

£fi — -£fi lOs. Demand falling off. 

Whizzed or hot pressed 

£9 per ton. Little business. 

Naphthalene- • 

Crystals and Flaked . . 

£10 £17 per ton. 

Pitch, medium .ott 

57s. Gd. GOm. per ton t a s. for 
n* xt season. 

Pyridine 90 /I GO 

20s - 2 Is. per gall Market loss 
firm 

Heavy 

12s I2s. fid. Little I)I|SIII(S>, 


INTER MEDIATES AND DYES 

There fills hern an nppi.v i.i f >!• ■ im m-um- in dy < '.tulh busme*-, 
dining the past week. Prices lemum constant-. 

In t.ho following list of Intermediates delivered prices 
include packages oxcopt where uthorwiao stated. 

Acetic Anhydride 95% . . Is. fid. per lb. 

Acid H .. .. 4s. 3d. per lb 100% basis cl -' l . 

Acid Naphthionic . . 2s. 4d. per 11). 100 Vo basis d/d. 

Acid Neville and VVmlher 5s. Hd. peril). 100% basis d/d. 

Acid Salu ylie. tech. .. Is. Hd. per lb. Steady demand. 

Acid Sulphiimhr .. JUd peril) 100% basis d /cl. 

Aluminium Chloride, an- 

hyd. . . . . . . Is. per lb. d/d. 

Aniline <)d .. .. T/d. 8Jd. per lb. naked at wurks. 

Aniline Salts . . . . 7’jd.— 9d. per lb. naked at works. 

Antimony TnnUn blonde Is. per ll>. d/d. 

Benzidine Huso . . . . | s . (id. per lb. 100% basis - 1 /cl. 

Benzyl Chloride 95% . . Is. 3d. per lb. 

p-Chlorphonol . . . . 4s. 3d. per lb. d/d. 

p-Chloramline .. .. 3s. per lb. 100 V,', basis. 

O-Cresol I9‘31°C. .. Hd per lb. Demand steady. 

m-Cresol 9S/loo% . , 2«, Id. — 2s. 3d. per lb. Demand 

moderate. 

V Crenel 32/31' C. ..2s Id -2s. 3d. per lb. Demand 
mndtTute. 

Dicblorsmilino . . . , IC per lb. 

Diehloramlmo S. And .. 2s fid. per ll>. 100°/, basis, 
p- l4lehlolben7i.il .. .. £75 pel toll. 

Diethylanihne .. . . 4w «>d. per lb. d ,'d , puckugos 

ex. t ra, # ieturnablc* 

Dhnet hylanilme . . . . 2s. Id. per lb. d/d. Drums extra. 

Dinitro benzene . . . . 9d. per lb. naked at works. 

Dinitroehloi ben/ol .. £81 10s. per ton d/d. 

Dimtrotoluene -1S/50 ' C. 8d.— 9d. per lb. naked at works. 

Gfi/GS J C. Is. 2d. per lb. miked at works. 
Dipheny lamino . . . 3s. per lb. d/d 

Monoehlorbenzul . . £l‘>3 per ton. 

// Naphthol . . . . Is. Id. per lb. d/d. 

a-Naphthylamino .. Is. 4Jd. peril), d/d. 

/5-Naphth\dammo . . 4s. per lb. d/d. 

rn-Nitrunilmo .. .. 5s. 3d. per Ifi. d/d. 

p-Nitramlino . . . . 3 m. Id. per lb. d/d. 

Nitrobenzene .. .. 5 Jd. 5.U1. per lb. naked at works. 

0-Nitroehlorben/ol .. 2s. peril). 100% basis d/d. 
Nitronaphthaleno .. lljd. per lb. d/d. 

p-Nitrophono) .. . . Is. 9d. per lb. 100% basis d/d. 

p-Nitro -o-amido-plienol 4s. fid. per lb. 100% basis 
m-Phenylene Diamine . . 4.s. 2d per lb. d/d. 
p-Phenylerio Diamine . . 10s 3d. per lb. 100% basis d/d. 

R. Salt- .. .. ..2s fid. per lb. 1 00 % basis d/d. 

Sodium Nuphthionato . . 2s. 5d. per lb. 100 % basis d/d. 
©•Toluidine . . . . 8Jd. per lb. 


p-Toluidine .*. . . 3s. 6d. per lb. naked at works. 

m-Toluylene Diamine . . 4s. 6d. por lb. d/d. 

PHARMACEUTICAL AND PHOTOGRAPHIC 
CHEMICALS 

The demand for pharmaceutical chemicals is h<4 ter for 

export to the British Dominions than for the Home trade. 

Acid. Acetic 80% B.P . . £47 pci ton. 

Acid. Acetyl Sa'hcyhe 3s. 2d. 3s 3d. per lb. Belter 
demand. 

Acid, Benzoic B.P. . . 3s. fid. per lb. Larger supplies 
available. Market easier. 

Acid, Boric B.P. . . Cryst. £51 per ton, Powder £55 

per ton. Carriage paid any 
station in Croat Britain. 

Acid, Camphoric . . .. 19s. — 2 Is. por lb. 

Acid, Citric . . . . Is. fi$d. per lb., less 5% for ton 

IoIh. Market extremely firm. 
Upward tendency. 

Acid. ( Oil lu .. .. 3s per lb. for pure crystal. 

Acid, Pyrogallie, Cryst. . . 7s. per lb. for 1 owt. iots. Marke 

firm ; increasing demand. 

Acid, Salicylic . . . . Prices quoted from 2s. por lb. 

dow'n to Is. 7d. for ton lots. 
Market -still weak. Keen com- 
petition and smaller demand. 

Acid, Tannic B.P. . . 3s. per lb. Market quiet-. 

Acid, Tartaric .. ..Is. l|d.— Is. 2d. per lb. less 5%. 

Hotter tone but- not yet very 
active. Cheap offers of second 
hand parcels of foreign acid. 
Higher prices expected in view 
of firmness of raw materials. 

Amidol .. .. .. 9s. per lb. d/d. 

Acetanilide .. .. 2s. 3d. per lb. for quantity. 

Demand slow'. Prices shaded to 
secure largo orders. 

Amidopynn .. .. 1 3s. 3d. per lb. Neglected. {Stocks 

low. 

Ammon. Benzoate . . 3s. 3d.- -3s. fid. per lb. according 
to quantity. 

Ammon. Carbon at o B.P. £37 per ton. 

Atropine Sulphate . . 12s. fid. per oz. for English make. 

Barbit-nno. . .. .. ITm. p;r lb Quiet maikct. 

Bonzonaphthol .. .. fis. per lb. Small inquiry. 

Bismuth Salts . . . . A steady market. Prices according 

to quantity : 

Bismuth Carbonate . . 12s. 9d.~ Ms. 9d. per lb. 

,, Citrate.. .. 1 Is. Id. — 13s. 4d. ,, 

,, Salicylate .. 10s. 2d. 12s. 2d. ,, 

,, Subnitrate .. 10s. Pd.— 12s. Pd. ,, 

Borax B.P. .. .. Crystal £29, Powder £30 per ton. 

Carriage paid any station in 
Groat Brituin. 

Bromides - . . . . Market linn. 

Potassium .. .. I Id. per lb. 

Sodium.. .. ..Is. ,, 

Ammonium .. .. Is. Id. por lb. 

Calcium Lactate. . .. Demand active. Good English 

make can bo hud from is. 7d. 
to 2s. Gd. per lb. 

Chloral Hydrate .. 3s 7d.— 3s 9d. per lb , duty paid. 

Chloroform .. .. 2-s. per lb. for cwt. lots. Very steady 

Creosote Carbonuto . . Gs. Gd. per lb, Littlo demand. 

Formaldehyde . . . . £55 per ton, ex works. English 

make. 

Glycerophosphates — Fair business passing 
Calcium, soluble and 

citrate freo . . . . 7s. por lb. 

Iron . . . . . , 8s. 9d. por lb. 

Magnesium . . . . 9s. por lb. 

Potassium, 50% . . 3a. Gd. per lb. 

Sodium, 50 % . . . . 2s. 6d. „ 
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Guaiocol Carbonate 

Hexamine 

Homatropino Hydrobro- 
mide 

Hydrastino hydrochlor . . 

Hydroquinone 

Hy pophosphites — 

Calcium 

Potassium 

Sodium 

Iron. Ammon. Citrate B.P. 

Magnesium Carbonate- 
Light Commercial 

Magnesium Oxide — 

Light Conunereial 
Heavy Commercial 
1 feavy Pure 

Menthol — 

A.B.R. recryst. B.P. 
Synthetic 


Mercurials 
Red oxide 

Corrosive sublimate . . 
White piecip. 

Calomel 

Methyl Salicylate 


1 1b, per lb. for cwt. lots. Slightly 
cheaper. 

3s. 6d. per lb. for English make. 
Market quiet and steady. 

30s. per oz. 

English make offered at 120s. per 
oz. 

48. 3d. per lb. in cwt. lots. Foreign 
make. 

3s. Gd. per lb., for 28-lb. lots. 

4s. Id. per lb. 

4s. ,, 

2s. ld.-*2e. 5d. per lb M according 
to quantity. 

£30 per ton net. 

£75 per ton, less 2$%. 

£26 per ton, less 2£%. 

2s.-— 2s. 2d. per lb., according to 
quantity. Steady market. 

52s. Gd. per lb. Weaker. 

2Gs. — 35s. per lb., according to 
quantity. English make. Strong 
demand. 

Market firm. 

5s. 3d. — 5a. 4d. per lb. 

3a. 0d.~- 3 b. 7d. „ 

4s. 7d. — 4a. 8d. „ 

3s. lid. — 4s. ,, 

2s. ---2s. 3d. per lb. for carboys. 
Not much demand. Holdens 
would accept Is lid. for 


Sod. Hyposulphite — 
Photographic . . 


Sod. Motabisulphite cryst. 

Sod. Nitroprussido 
Sod. Potass. Tartrate 
( RoeliolJe Salt ) 

Sod. Salieylate 


Sod. Sulphide — 

Furo recryst. . . 

Sod. Sulphite, anhydrous 


Thymol 


£13 — £15 per ton, according to 
quantity, d/d. consignee's sta- 
tion in 1 cwt. kegs. 

37s. Gd.— 60s. per cwt. nett cash, 
according to quantity. 

lGs. per lb. Loss for quantity. 

75s.- 82s. Gd. per cwt . n< curding 
to quantity. Mmkct quiet. 

Market more active. Powder 
2s. 2d. — 2s. Gd. per lb. Crystal 
ut 2s. 5d. — 2s. 8d per lb. Flake 
2s. 9d.--2s. I0d. per lb. 

10d.- -Is. 2d. per lb., according 
to quantity. 

£27 lOs.— £28 10s. per ton, accord- 
ing to quantity, 1-cwt. kegB 
included. In largo casks £1 per 
ton less. 

\ »tv warn* indeed. 


PERFUMERY CHEMICALS 

12s. Gd. per lb. 

14s. Gd. 

2s. 9d. 

Gs. 9d. „ 

3s. 3d. 

4s. Od. ,, 


Acetophenone 
Aubepino . . 

Ainyl Acetate 
Amyl Butyrate . . 

Amyl Salicylate . . 

Anothol(M.P. 21/22° 0.) 

Benzyl Acetate from Chlo- 

rino-freo Benzyl Alcohol 2s. lOJd. 
Benzyl Alcohol free from 

Chlorine . . . . 2s. 10 Jd. 

Benzftldohyde free from 
Chloiirie . . . . 3s. Gd. 

3s. Gd. 


Methyl Sulphonnl 

ton lots. 

. . 2(is. per lb. 


Cinnamic Aldehyde 
Natural 

. . 1 5s. 

Gd. 

Metol 

. . 11s. per lb. British make. 


Coumarin 

. . 2l)s. 

Morphine and Salts 

. . Reduced by Is. to Is 3d. | 

er o/. 

Citronollol 

.. 1 (is. 

»» 

Paraformaldehyde 

. . 3s. per lb. 


Citral 

. . H)s. 

f * 

Paraldehyde 

Is. Gd. pei 11). in free hottk 

■s and 

Ethyl Cinnamnte 

.. 15s. 

l P 

eases, aeeojding to hold' 

r and 

Ethyl Phthalato . . 

. . 3h. 3d. 


quantity. Firmer. 


Eugenol 

.. 10s. 

G<1. „ 

Phonacetin 

. . Gs. per lb. Ample stocks 

avail- 

Geraniol (Palmarosa) 

. . 358. 

,, 


a hie. 


Geraniol 

.. lls. 

-18a. Gd. 


Phona/one 
Phenolphthnlcin 

Potass. Bitartrate — 
99/100% (Cream of 
'J’artar) 


Potass. Citrate 
Potass. Iodide 

Potass. Metabisulpliite 
Quinine .Sulphate 

Resorcin 
Saccharin . . 

Rnlol 


Silver proteinate. . 

Rod. Benzoate, B.P. 

Rod. Citrate, B.P.C., 1923 


7s. 3d. 7s. Gd. per lb. Quiet. 

Gs. Gd. per lb Easier with sup- 
plies more plentiful 


88s. per cwt., loss 2£% for ton 
lots. Firm market. Prices havo 
upward tendency. * 

Is. Uhl — 2s. 2.1. per lb 

10s. 8d. — 17s. 5d. per lb., accord- 
ing to quantity. Demand con- 
tinues. 

7£d. per lb., 1-cwt. kegs included, 

2s. 3d. per oz., in 100 oz. tins. 
Vei\ heavy demand. 

5s. Gd. per lb. Rales slow. 

G3s. per lb., in 50 -lb. lots. 

3s. Od. — 3s. 1 Id per lb. Easier 
in sympathy with other salicyl- 
ates. 

9s. Gd. per lb. 

2h. 9d. per lb. In quantity for 
British product. 

1b. lid.— -2s. 2d. per lb., according 
to quantity. Firm in common 
with other citrates. 


Heliotropinc 
Iso Eugenol 
Linalol ox Bois de Rose 
Lundy 1 Acetate . . 
Methyl Anthranilate 
Methyl Benzoate 
Musk Aj libretto .. 
Musk Xylol 
Nerolin 

Phenyl Ethyl Acetate 
Phenyl Ethyl Alcohol 
Rhodinol 
Safrol 

Terpineol . . 

Vanillin . . 


.O' \V- i ,< * 

<§/" ' 

,£/ UBBAF.V. 


\ 


f 0T 



7s. per lb. 

15s. 9d. 

2 (is. ,, 

2Gs. ,, 

9s. (id. ,, 

Gs. ,, 

45s. 

lGs. Gd. „ 

4 s. 9d. 

12s. Gd. 

10s. ,, 

57s. Gd. 

Is. lOd. 

2s. 4d. ,, 

24s.— 24s. 9d. per lb. Price ro- 

duced. Demand steady. 


Oil, 


Almond 
S.P.A. 

Anise Oil . . 

Beignmot Oil 
Bourbon Geranium Oil 
Camphor Oil 
Oananga Oil Java 
Cinnamon Oil, Leaf 
Cassia Oil, 80/85% 


ESSENTIAL 

Foreign 


OILS 


15s. Gd. per lb. 
2s. 8d. per lb. 
19s. (id. per lb. 
3Gb. Gd. 

75s. per cwt. 
10 b. Gd. per lb. 
6£d. per oz. 

8s. 9d. per lb. 
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Citronolla Oil- 
Java 85/90% . . 
Ceylon . . 

( *!o\ e Oil . . 

Eucnlx pt (iv Oil 7o 75 
Lavender Oil — 

Krone 1 1 38/40", E 
Lemon Oil 
lajinongraas Oil 
Orange Oil, Svvi 
Otto of Rose Oil - 
Bulgarian 
Anatolian 
Puliria Rosa Oil . . 
Peppermint Oil - 
Wayne County 
Japura -e 
Potitgraiu Oil 
Sandal Wood Oil - 
Al y ho re 
Australian 


6s. 

per lb. 


3s. 

9d. per 

lb. 

7s 

per lb 

( '1 a a per 

2s. , 

pm lb. 

Hheapei 

29s 

. pel 11 > 

Dear < i 

:d 

2d. per 

lb. 

3d. 

per oz. 


13, 

3d pel 

I lb. ( he 

27s 

Od. pei 

oZ. 

23s. 

Gd. per 

07- . 

19s. 

per lb. 


20s. 

9d. per 

• lb. 

14, 

3d. per 

lb. (lie; 

10s. 

per lb. 


28s. 

Gd. per lb. 

21s. 

per lb. 



PATENT LIST 

The dates given in thin list ure, In the case of Applications for Patent*, 
those of applications, and in the ease of Complete Specllleations nnepted 
those of the Official Journals In which the lureptarne is announced. Com- 
plete SpeitttoatloiiH thus advertised as accepted are open to inspection at 
the Patent Office Immediately, and to opposition not later th m >v pt Hie! , 
they are on sale at Is, each at the Pah ut Oftlee, Sale Hraneh, Quality 
Court, Clianeery Lane, London, W.C. on Jnl\ 17th 

I , — Applications 

Rudder Evaporating and diving rolloidal materials 
from solutions 15,171 June 27 

('alder and Palmer 15.21*1 Sn II 

Nalilyan Obtaining solid matt* r trom a solution. mis- 
pension or emulsion 15.11*0 June 2.1 (Her , 22 (> 25) 
Waulliiir Pul\er:/er. 15.124 |Jime 2,‘{ (Belgium, 
2U> ) 

I. — Complete Specifications Accepted 

7S2X (1923) I >i elm in | ,- l ’ k ilit a i ii»l! ph\sic.d or 

chemical ivai'lmiH ( 19T374 ) 

11,288 ( 1923). Rnit/ku- Ill'leet my < lamina! reactions 
in tin* mleina of ( miifiii -'iii - (217.717 ) 

.’12, IXS Linden Sepuiatmg and nrov<ime 1 > < 1 1 1 1 < 1 - and 
.soJnls oi < 1 1 1 tei imi t diusitii*-, (217, S5( \ 

H. — Applications 

( 'alder and Palme] S im'i'i t >. -mobbing ga-e- < to 
l5,2til June 21. 

Harpmael (Chemist he Eahriken \o?m Weiler -T<*i Meer) 
P’o< C'S tor ol>t ammo gave-. M ( h m ethylene. I 7, 4 .‘>9 .lum* 2<i. 

( 'li. id lau n 17.321. S' Ml 

Kopper- Co. Testing < oa I « (< 1 5.545 June 27. (I S. 

12 <4 22, ) 

Rude liaalieulnm ot tin ) and [aoduelmn o! g, |s 15,497. 
June 27 

Kudi man Maimlm tun* of pint hiiquette- 17,318. 

June 25 

Schwalbe \\ **t i at Louis, it ion ot v\ ooil etc 1 "*.252 Juia* 24. 
(der , 2.* 8 25 ) 

Smith < ifis-pimli - 15 299 June 25. 

II. — Complete Specifications Accepted 

34,028 ( 1 922) 1 laektord Pioilmlimioi ml y.u (217.915.) 

7221 (1925) Meeker Coking ie|,.i* oven- (20.7.400) 
7839 (1925) Dufln'ld Apparatus foi j >r r ** f « t< ni'i gas trom 
powdered carbonaceous mutt( i (2LLn45) 


IV. — Applications 

Akt. Ties,, fur Atiilm- Kabrikation. Manufacture of dyu- 
Stuffs 15.189. June 23. (Her., 23.8.23.) 

Ellis (HnetTely) Manufacture of dyes for vegetable fibres. 
15,529. June 27. 

IV. — Complete Specifications Accepted 

1 1.900 (1923). Raiistord (Cassella und (to.). Manufacture of 
alkyloxyncridines (217,71 5.) 

14,871(1923). Rloxain (Durand i*t Huguenin Soe . Anon.). 
Manufacture of chlorinated amines (217,753.) 

19,837 (1923). Karbenfahr. vorm. E. Bayer u. Co. Manu- 
facture of indigoid dyestuffs. (205,790.) 

V. — Applications 

Higgins. Pii'paratioii of cellulo.se fibres etc. from waste. 
15,089. June 23 

Vains. Continuous chlorination of celluloMe materials. 
15,900. June 28 

V. — Complete Specification Accepted 

2899 (1924). Alsa Soe. Anon Manufacture of glossy 
and hollow aitifieial threads (214,197.) 

VI. — Applications 

Aw cook. Kyley, and British (.Vlunc.se, Ltd Solutions, 
compositions, ('tc. for textiles etc 15,510. 15,511. Juno 27. 

Bonnet Aum et sen Ells, \ ouve. Machine for mercerising 
etc. skeins ot thread. 15,591. June 28. 

Durand et Huguenin Soe. Anon Process of dyeing and 
printing textiles etc. 15,539 June 27. (Her., 2.7.23.) 
Hreen. Dyeing and printing 15.374 June 28. 

Poulson. Desr/.nig, washing, and bleaching fabrics etc. 
15,570. June 28 

Schluiupf Dyeing and washing textile mntoiial 15.278. 
June 21. (Sw it'/, . 298 23.) 

Sehlumpt Machine tor treating yarns in hanks with 
liquid. 15,279. 15,280 June 21. (Suit/., 1.7.23, and 25,9 23 ) 

VI. — Complete Specification Accepted 

15,002 (1923) Mitchell and Wordsworth Dyeing and 
lik** machines. (217 75S. ) 

VII, —Applications 

Emlayson, Smith, and Woodnll-J hu-kham, Ltd Manu- 
facture ot .suspension- ot iron compounds 15.287 June 2 1. 

Shunad/U Proe«*ss ot mauutaet iiiue: lead oxide. 15,421. 
.lime 29 

Vains Houtumous mamifaetmr of hydrate of chlorine. 
15,599 J line 28 

VII. — Complete Specifications Accepted 

34.479 ( 1922) South Metropolitan dm ( \» , Parrish, and 
Weight Distillation of aminomatal iKpiors (217,911.) 

9478 \ns. and < 'hem. \\ ei kc vorm. \nerges Kegenerat mg 
alkaline lupiois (2 17. <*85 ) 

VIII. — Complete Specification Accepted 

9902 (1921) British Thomson- Hou-ton Ho Quart/ 
working (214,830) 

IX. — Applications 

Brenner Cement manufaet ure 15.350 June 25 

Minks ( Pol \ sins t Manutaeture of aitiliend .stone. 15.274 
June 21 

IX — Complete Specification Accepted 

7251 (1923) M.nks (Master Builders Co.) Colon) itiu 
mortal- and rorirjeles. (217,833 ) 

X. -Applications 

Br(*itenhaeh Met a llm gieal turn. ices. 15,330. June 2 1 

Eduards Manufacture oi non or steel atlo\,s. 15.289 
June 24 

Lor k wood ( ‘oner'ii trat ion or separation of minervd- 

15,327 .June 27 

R *id. Rediiehon and alloying of metals. 15.288. June it 
Soe. Anon. de ('oininentn -Eoiuvharnbnult et Deea/evilf 
Treatment ot ores m blast furnace*. 15,3 43. June 2» 
(Er , 3 7 23.) 
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XL~Appllcatlons 

Dutt. Electrolytic cells. 15,499. June 27. 

Siluminito Insulator Co.. Ltd., and Wytlies. Electric 
insulating-materials ote. 15,514. June 27. 

XII. — Application 

Chadhurn. Purifieution of oils. 15,324. June 25. 

XIII. — Complete Specification Accepted 

469 1 (1923). Poliak. Manufacture of condensation pro- 
ducts from formaldehyde and urea or thiourea and its 
derivatives (193,423). 

XIV. -- Complete Specification Accepted 

34,fil3 (1922). Pratt. Aqueous dispersion of rubber, 
bulatu, or gutta-pereha. (217.912 ) 

XV. — Applications 

Aid -( los. fur Anilin-Eabrikation. Manufacture of tanning- 
materials. 15,540. June 27 (<Jor.. 29.0.23.) 

Boehhold. Manufacture of ghu* etc. 15,410. June 20. 
Putter, Drew, and Dunealfe. Manufacture of gelatin 
from bom* etc 15.220 Juno 24. 

XVII. — Complete Specification Accepted 

10,782 (1923). Ling and Nunji. Treating starch for the 
production of maltose and other substances. (217.770.) 

XVIII.— Applications 

Aktiebolagot Separator. Method of making wort. 15,232. 
June 24. (Sweden, 5 7.23.) 

Muntnn and Baker (Bedford), Ltd . amt RetTell. Extraction 
ot malt 15,331 June 25. 

XIX.— Applications 

Ykt -(les. tor Anilm-Eubiikatum Fungicide*-.. 15,204. 
June 24. (tier., 25.0.23 ) 

Jameson, Wilson, and Taylor Pectin products. 15.001. 
June 28. 

XIX. — Complete Specification Accepted 

7592 (1923). Parker, and Co-operative Wholesale Society, 
Ltd. Pasteurisation of milk. (217,041.) 

XX. -Applications 

Parpinacl (Chemische Eahnken vurm. YSViler Ter Mw). 
15.430. N»r- It. 

Jena P,«vo\er\ of t raie-toi med healing and st renal la mug 
media 15,270 June 24 (tier, 20 0 23.) 

Marks (Carbide and Carbon Chemicals Corporation) 
Process df (ombmmg etlnlene with Milpbune acid. 15,155 
June 20 

Ranslord ((Vissella i.n I Co.). Produel ion ot ai Mine acids. 

1 ">,200. Jun* 1 21 

Kanstoi d (C issella mid C> ) Prodia tiun «>l ai-»i no com- 
pounds 15,528 June 27. 

Wade ( Karpcn and Bios.) Manutai t lire of hi \am< j l liyleue- 
tetramine. 15.253. June 21 

* 

XX. — Complete Specification Accepted 

14,071 (1923) Bloxam (Durand ft llugiu-nm Sot. 
Anon ). ,Sm 1\ . 

XXI. — Application 

Bakei. Preparation of chemical substance-, ioi use m 
radiography. 15.130. June 23 

XX!. — Complete Specification Accepted 

13,919 (1923) Allot t, and Allott. Jones and Co, Ltd. 
Photographic printing-pioeessi-s. (217.741 ) 

XXI!.— Complete Specifications Accepted 

3 4,738 (1922). Nolan, Clapliam, and Nobel's Explosives 
Co., Ltd. Production of tetryl and elhyl tetryl. (217.01 4.) 

7879 (1923). Etabl Diixoy, Bickford, Smith t-t Du*. 
KxplosL t*s ( 190.593.) 

25,184 (1923). Do Wendel et Cie. Preparation ot explosive 
charges containing liquid air or oxygen. (217,109) 


GENERAL NOTES 

Official Trade Intelligence 

The Department of Overseas Trade (Development 
and Intelligence, 25 Old Queen Street. London, 
S.W. I) has received the following enquiries for 
British goods. British firms may obtain further 
information by applying to the Depart inenl and 
quoting the specific reference number: Australia: 
Hardware, machinery, engineers’ requisites (The 
Official Secretary, Commercial Bureau, Australia 
House, Strand, London, W.C. 2. Ref. No. 
412/7/1/1 ^254) : Australia (Xciv South Wales) : Sul- 
phuric acid, carbonate of soda (The Agent-Oeneral 
for New South Wall's, Australia House, Strand, 
W.C’. 2. Ref. No. 25(1/5); British India: Steel, 
hi *ass (The Directors of the Madras and 'South 
Maharatta Railway Company, Ltd., 25, Buckingham 
Palace Road, Westminster, London, S.W. 1); Iron, 
porcelain, aluminium (The Direetor-Ocnoral, India 
Store Department, No. JO, Belvedere Road, Lambeth, 
London, S.D. 1), Brazil: leather, paper, (29): 
Italy. Hides, varnish, metal (9): Latvia: Agricul- 
tural instruments, (10); Netherlands: Silk (11); 
Surgical supplies (12) ; White lead, red lead, and 
zinc white (II): Smyrna : Ironmongery, metal (25) ; 
South Africa : Steel, A X ;1090) ; Spain ; Varnish 
gums (20) ; Hardware, optical supplies (21) ; Machin- 
ery, photographic supplies (22), I'niyuay : Paint, 
paper (25) , Rubber insulated cords (1LX./1050) ; 
Yufjosla via : Tin ( 1 S) 

Dyestuffs Productlen In the United States 

The final report of the United States Tariff Com- 
mission places the output of dyestuffs in 1922 at 
02, J500 ,000 pounds, or 1,500,000 pounds more than 
was shown oil the preliminary report issued two 
months ago. The value of the d\es was approxi- 
mately S51 ,050,000. Total sales are reported as 
0,000,000 or 7,000,000 pounds loss than production, 
indicating a normal stock on bund at the close of 
the year. There was an increase in production of 
nearh 4 per cent over 1922, a record production, 
exceeding largely that of 1920, a \ear in which the 
largest recorded output was attained. 

Dyestuffs (Import Regulation) Act, 1920 

The following statement relating to applications 
for licences under the Dyestuffs (Import Regulation) 
Act, 1920, made during dune has been furnished to 
the Board of Trade by the Dyestuffs Advisory 
Licensing Committee. The total number of appli- 
cations received during the month was 411, of which 
210 were from merchants <>r importers. To these 
should bo addl’d 9 cast's outstanding on June 2, 
making a total for the month of 420. These were 
dealt with as follows Granted —290 (of which 
27S were dealt with within 7 days of receipt). Re- 
ferred to British makers of similar products- 05 
(of w hich 54 were dealt with within 7 days of receipt). 
Referred to Reparation Supplies available- 24 (all 
dealt- with within 2 days of receipt). Outstanding 
on June 20, 1924 25. Of the total of 420 appli- 

cations received, 250 or S5 per cent, were dealt with 
within 7 days of receipt. 
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PUBLICATIONS RECEIVED 

\V HERE TO III v Everything I'hkmh w„ 1 ‘12 4 Ex POUT 
Edition Pp. 227. London : S. D.ivis and Co , 1924. 

C 1 atalog i'K op Lkwih's Medical \m» Suentjuc ClHCl > 
lating Liiiihrv, including a daxsified index of 
subjects. Supplement, 1921 2.3 Pp. Si. London: 
Leu is’s Library, 1921. Prnel.s. 

Am.iFf) C ’ n i. m i sT h v B\ 1. I) (dir. iid. Pp. vu i 19(3. 

N e w York and London • The Macmillan ('uinpiim, 
1921. Prno I5.s. 

1? KI’OIIT oi nil KiovoMK , I’lMMIM, \NI> I N DUxTRI \ L ( '<l\- 

iinniNs oi Fini wn Dated March, 1924. Bv C II. 
M.'okn* JVp.n t mont ot tin* Ou'ihms Trade. Pp. 
11 M St.itionois OHiio, 1921. Pi no 2s. 

Lnoiti oi tup Elnvmial, Com Mint m wn Fa gnomic 
(ommtionh in Hoi M\\n, Dviiii .M Mien , 1921. liv 
A Adams Depai t moot of Ovt/M.is Tiade. Pji. (5(3. 
H.M Stationery (Mine, 1921 Pi kc 2s. 

Report on r i 1 1 ic Composition oi Commdnkii British AY inks 

\NO ('ORDTALS (A I l OllOl.If AND XoN-Am OHOLll’). Bv 

G. ('. Ham ink. (Ml E . M ILL S.. b R C P ,Ru.'ti,('r 
nv 1 1 1 1 Rcpoil bv tiie Government Chenmt on tbo 
Examination ot Samples Itepoits on Public Health 
and .Medici! Subjects, No. 24. Pp. .58 i! .M. 
Kt.itmneiy OHice, 1921. Pru e Is (id net. 

Puli I. ICATiONS OF Tli K DEPARTMENT OK TIIE InTKKIOK, 

Buicuu of Mines, Washington . Government Punting 
Office, 1923-4:- 

Analysis ok Samples ok Dim vf it i.i) Coal. collected 
iiom .Inly 1. 1915, to January 1, 1922, with a chapter 
on The Tidewater Pool Classifications. Bv N. Jf. 
Siivder. Bulletin 230. Pp. iv j 174. 1923. Price 

20 < cuts. 

Accidents \t Metallurgical Works in the U nitk.ii 
States during the calendar year 1922. By W. W. 
Adams Tivlina al Paper .350 Pp. .31, 1923. Piuo 

5 colds 

Met\i,- AIinf Act ini ' ntn in the United States nr a i mi 
the nuMRit m. \ a 1922. By NY’. A\\ Adams, l’p. 
v t 72, 1924. Pilot* 10 tents. 

PUBLICATIONS OI- THE I ) I- I* \ III M F NT OI CdMMHUR, BuiCail 
ot Standards. 1921. Washington: Govei mnent Print- 
ing Oihee 

A New Elkci riual Telemeter. Bn B. MtCollnm and 
0 S. Peters, pp. 737- 777. Technologn.nl Papers 
ot the Bureau, No. 217. (Part of A’ol. 17.) Pnte 

1 5 coni s 

Legal A\ rirdiTs (in poi nds) i*fr ru.nhfl of yvrious 
uoMMonmis Circular of tlie Buieau, No 10. Pp 17. 
Pi a e 5 cents. 

Pi in, ic \t ion s oi the Kentucky Aciik h.ttiim, Kwi.iti- ' 
Ml NT M Si NIK IN. Loxiugloii, K\., 1923 - 
Sti dies oi Duky Cattle JL Milk Pnonut rn.\ 
No 2 IS. Pp 20 

(.Mill m M ei ’huh, ism in the Lnyini. Hfn. No. 250. 
1*11. 3L 

A List oi thi Books, Bi u,i tins. .Iournnl Contrihi tions, 

N N I > P NTH NTs IIN All- Mill Its OI- M FELON INSTITUTE OF 

Industrinl Rfm-nikii in him; the Cnlindnh Yiait 
l!)2-3 Bibliogi aphto Set u*s. Si i mid Supplement to 
Bulletin No. 1. Pittsbmgh. 1921. 


Publications of the Department of Commerce, Bureau 
of Standards. Washington: Government Printing 
Office, 1924:-- 

Kmihsivr Tests of Paints j-or Decreasing ok Tnc- 
r easing Heat Radiation from Surkauks. By W. W. 
Coblentz anil 0. W. Hughes. Technologic Papers 
No. 254. Part of YcL 18. Pp. 171- 187. Price 5 

cents. 

Elimination of Waste, Simplified Practice, (1) 
F ice Biuck \nd Common Brick. Pp. 5. Price 
A cents. (2) Metal Lath. Pp. 6. Price 5 cents. 
(3) Milk and Cream Bottles and Bottle Cats. Pp. 
3, Price 5 cents 

United States Government Mister Skecikiu ation 
nut Coal-tar Pitch for Waterproofing and Damp 
Proofing. Spei ification No. S3. Circular No. 15*5. 
Pp. 1 I Pi ice -5 cents. 

Clin KLAR ok the Bureau of Standards. N o. 13G. Depart- 
ment of Commerce. United States Government 
Specification for Numbered Cotton Duck. Pp. 4. 
Washington: Go\ eminent Printing Office, 1924. 
l*i lee -5 cents. 

Report of the Government Chemist for the Year 1923, 
Sudan Government. Wellcome Tropical Research 
Laboratories, Khartoum. Chemical Section, Publica- 
tion No. 30. Pp. 37. Sudan : McCorquodalo and 
Co. (Sudan), Ltd. 

Publications oi Reprints from toe Memoirs of the 
College ok Science, Kyoto Imperial University. 
Series A. Vol. VI L No. 3, 1924. 
Metalloukaphische Unter SUCF f UNO ti HER die Nahn- 
adeln. B.v Den 7.o Uno. Pp. 12 L -133. 

Ubku die Zkmkntikrung Kleinku Eisf.nstucke. By 
Denzo Uno. Pp. 108 -121. 

La Production Fiiuticola i sc Comf.rcio. By J. P. 
Alessandri, Viaje por los EE.UU. de Norte America. 
Pp. 47. Santiago de Chile : Imprenta Fiscal dc la 
Pen itenci aria, 1923. 

The Fundamfnials ok Intensive Lac Production. Re- 
printed from tin* Journal of the S< lenee Association, 
M aliai ajah's College, Vizianngram, Vol L No. 4. 
Pji 133- 115. Bv M. Siimvnsayya. Bangalore: 
Indi m Institute of Science, 1921. 

Jaiikhuch dhi Organiscjifn Chkmie. By Pi of. J. 
Schmidt X. Jalugang- Die Foi schungsei gebiusso 
urul Foitsehntto ini .lahie, 1923. Pp. xvi-f 284. 
Stuttgart . Wixsensehafthche Vet lagsge.xellschaft 
m.h.H , 1924. Price, bound, 18 goldmaiks; paper, 
15*50 gm. 

Kur/.ks Lkhrruuh her C'hfmif. Bv YVei ner Mecklenburg. 
Second edition. Pp. xvi-| 793. Bi aunsehvveig : F. 
View eg and Sohn Akt -ties., 1921. Price*, paper 20 M , 
bound 23 M. 


Xnr Book*.- Messrs. Longmans, Green and Co. 
announce that tlu* following books an* in the press 
or nearly ready : " The Simple Carbohydrates and 
tin* (Jlucofddes,'’ by Dr. R. F. Armstrong, F.H S 
(new edition) : “ The History of Bleaching," by 

S. H. Higgins, M Se ; "Metallurgy," bv K. L. Rheal 
(new, enlarged edition) ; “ Applied Elasticity, " by 

Dr. J. Prescott ; and '‘Mathematics for Tcchnieal 
Students," by R. R \ erity. 
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EDITORIAL 


r | ^ H E Society of Chemical Industry has held its 
I carnival; a. round of banquets and lavish 
hospitality, interrupted only by a business 
meeting lasting a couple of hours and by some 
capital papers making a total of about, equal duration. 
Nearly Jive hundred members, wives, daughters and 
friends, took some part in the Annual Meeting ; 
it was consequently the largest that, has been held, 
one of the most interesting, one of 1 lie most important, 
probably the best organised, one of (lie busiest 
and, for those who attempted every item on the 
programme, one of the most fatiguing. The weather 
was excellent though inclined at times to be so 
hot as to make one Lv/y ; everything went olT without 
a hitch, the speeches were short, sharp and to the 
point, some of them distinguished by eonsuRrable 
humour. Liverpool has magnificent buildings, good 
rooks, attentive butlers, generous hosts, enthusiastic 
presidents, assiduous secretaries and grateful guests. 
After a sumptuous lunch, a visit to a works, an 
equally sumptuous dinner, a few good speeches 
made to an audience surrounded by a somewhat 
ethereal or ct hylic atmosphere we returned, some 
late at night, some early in the morning, to that 
brief interval between days which has for many 
centuries sufficed to content the Britons ; Minima 
contenos node Britan nos, from which it appears wo 
had this reputation at least as early as the days of 
•In venal. Even when we reached our hotel \vc 
tayed awhile gossiping or in mutual accusation 
‘pent the fruitless hours, unwilling to retire though 
weary. We complain of these late hours, but we 
enjoy them and in our secret hearts it is of our 


faults we are proud. The remedy is simple but we 
refuse to take it. 

All covet life* ; yet call it pain: 

All feel the ill, yet shun the cure : 

Tan sense this paradox endure ? 

Resolve me, Cambray, or Knot aim 1 

* + * 

Viscount Leverlndme is, as we all know, a very 
remarkable man but his Messel Lecture was a reve- 
lation to the majority of us. It, was far and away the 
most important and interesting feature of the meeting 
and itdeserves to be read and pondered by a larger circle 
than the members of the Society of ( herni al Industry. 
It. ft as a bold thing for atvy man except a philosopher 
or student of ethics by profession, to address a body 
of industrial chemists in Liverpool in the year 1924 
on the principles of religion as applied to Ihe works 
and the laboratory. These principles are not the 
topics to which we are accustomed; scientific 
people have been too apt to consider a number of 
religious principles, especially the. dogmatic ones, 
as not so veritied by experimental cadence as the 
chemical and physical truths which they hear or 
propound in lecture theatres. And here conies a 
hard-headed manufacturer, hard-headed enough to 
make wliat is reputed to be a comfortable fortune 
in a difficult period of our history, and tells us 
studious people his views on the faiths which govern 
religious and scientific people respectively. And 
he tells us these in an interesting way and proves to 
us after the first few' sentences that he can not only 
think clearly, but can write clearly, that what lie 
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Jias to s.< f v n .'iiiiiuJ sen.-K*. tJiat Ik* ]i.»> a cum cption 
of sonic \ cr\ fundamental truths which haw been 
undetected or forgotten or iLiumcd by u< and that 
it would lia\c been holler fur this cmintrv and 
|)f‘rlia | >s some of the other countries if he had w ritten 
this address years ago and published it so that its 
teaching was familiar 1 < > us all Ills audience was 
surprised and delighted by the lecture and it will lx* 
read with pleasure Lord Le\erhuhno told us 
that sixty Near,-, ago or thereabout m wlicn he was 
a grocers appnntui* in Bolton lu* attended some 
evening classes m chemistry and he claimed in his 
modesty that he was therefore almost worthy to 
he one of us 1 1 1 * did not explain perhaps he 
thouidit w c a heady knew it perhaps he thought, 
whether we knew it or not, tin* information would 
come better from someone else that when he 
bej.ru n to make money and to buy pictures, it occurred 
to him that his workers, the eaptauw. ihe corporals 
and t Ik* privates in Jus army, would also like some 
pictures. Arthur on this idea he limit himself a 
picture gallery in Hampstead, filled it with choice 
examples oj the ait o! Lawrence, Linnell. de Laszlo, 
David (d\ and other masters and built another 
and a lamer nailery in Port Sunlight for 1h<* grati- 
fixation of the public there and tilled it with pictures 
as excellent and more numerous than those he has 
in his own lum.se He turned a rather dull and 
swampy tract of interior country into a beautiful 
and happy town and then talks to us and jokes with 
us as it we were a society of very superior people 
who hud. paid him a compliment. If you wish to 
understand the Messol Memorial lecture properly, 
eo to Port Sunlight and look at the picturo- not. to 
the accompaniment of dance music and with the dis- 
tractions of a bevy of young daughters of the gods, 
divinely tall and more divinely fair, hut simple 
to see the pictures and the town, then, as you return 
in tin* train to London, or Stoke-on-Trent , or llother- 
ham, or Wigan, or Airdrie or wherever you happen 
to live, read the lecture You will miss Lord Ix i vor- 
hidmes twinkling eves and nimble mind but you 
will get to the root of the matter: 

But (Yi.stes lore, and his apostles twelve, 

He taughte. and first he folwed it him-sclw. 

* #* * . 

r l lie account which Mr. F. H Carr ga\e to us of 
the manufacture and properties of insulin was 
delightfully simple and modest All three papers 
read at Liverpool were good, dealing not with trivi- 
alities hut with matters of fundamental importance 
to mankind health and disease : the use of vol- 
canic heat as a source of power: the composition 
and origin of coal * hut there was a human interest 
attaching to Mi’ Carrs subject which took us some 
way out ot out wonted selves. \\ e gather that 
insulin i^ piobably an enzy me but we do not rjuiti* 
know, not having any profound knowledge of organic 
chemist r\ , what an enzyme is An alternatiw 
name, preferably Creek, is at least better than hare 
ignorance It L like a dn ss suit for a man which 
is a sign of icspeet ability and puts him on terms 
of equality with all others similaiK blessed Ten 
guineas will raise the outcast to tin** level of a duke 


or a cabinet minister. A Creek lexicon is an 
abomination to the Lord, but to the chemist is a 
very present help in time of trouble. Can no small 
token of gratitude he arranged for the latest editor 
of Liddell and Scott- ? Well, this enzyme can he 
extracted from many animal tissues and hopes are 
held out to us that some day a vegetable source 
may he available. The body is engaged three or 
four times a day in converting carbohydrates, such 
as starch, into sugar and converting the sugar into 
carbon dioxide and other substances. The normal 
body keeps only a small proportion of sugar dis- 
solved in the blood, the rest being stored up in other 
organs and m some other form. The insulin acts 
as a safety vah<\ a regulator, or a ferment. r J he 
process seems to he similar to the making of bread 
recently described in our columns. In the diabetie 
subject the amount, of sugar dissolved in the blood 
instead of keeping to if& proper low constant le\el 
becomes very large and the whole process is thrown 
out of gear. The insulin somehow gets rid of the 
extra (juantitv of sugar in the blood, what the exaet 
process of doing this is, we an* not vet fold in detail . 
but Hu* system gets a. fresh start and the cures which 
have been effected are most surprising and impressive. 
The labours of Mr. Carr and his co-workers have 
brought down the cost- of insulin to one-tenth ot 
what it was, a triumph of patience and skill, of ex- 
perience in chemistry and engineering. r J he paper is 
printed in this week's Transactions. The comparison 
of the human body to a loaf of bread in an oven was 
forcibly brought to our notice a few days ago when 
we walked up and down our domestic quarter-deck 
in an atmosphere with a temperature reported to 
be 85 in the shade. Concentration of mind and the 
transference of mind into matter are difficult in these 

circumstances and abundantly account for am 

iiicohercncy in the argument we are venturing to 
submit, if only the heat is as great when any 
roader peruses this, wo shall Ik* forgiven. 

* >i" * 

Chemists will experience a sense of regret on hearing- 
of the approaching retirement of Prof. J. Ik Cohen. 
F.R.8., from the chair of organic chemistry in the 
University of Leeds. After receiving his early 
education in chemistry at Owens College, Manchester, 
and after a period in the works of the Clayton Aniline 
Co., he was appointed demonstrator in chemistry in 
Manchester in 1884. in 1890 ho became lecturer 
in organic chemistry in the Yorkshire College, Leeds, 
and when the chair of organic chemistry was estab- 
lished in the University of Leeds in 1904 he became 
the first professor, a position which he has held 
ever since. 1 1 is work on problems of t he const itut ion 
of organic compounds, his valuable textbooks and 
his success as a teacher are familiar to all chemists, 
and the regret on hearing of his retirement will he 
tempered by the knowledge that lie will probably 
continue his research work in one of the University 
laboratories. Prof. Cohen, who is an Original 
Member of the Society of Chemical Industry, ha-* 
served as a member of Commissions oil smok< 
abatement and chemical warfare and was a vice 
president of the Chemical Society in 1920-21. 
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SOCIETY OF CHEMICAL INDUSTRY 

THE ANNUAL GENERAL MEETING, 

LIVERPOOL, JULY, 1924 


MEETING OF COUNCIL 

Thu monthly mooting of Council 'was hold in tin* 
Arts Theatre, The University, Liverpool, on July 9, 
the President (Dr. E. F Armstrong, F.R.S ) in 
the elrnir. 

Letters of thanks had been received from Dr. Ernest 
Eoumeau and Dr. Armand Solvay for conferring on 
them the Honorary Membership of the Society. 

The Honorary Treasurer reported that it was a 
matter of satisfaction to know that the cost of the 
Journal for the first, six months of the year is strictly 
within the estimate laid down six months ago. 

Seven new members were elected— Home, T> ; 
Overseas, 2. Attention was drawn to the loss in 
membership during the year, and certain suggestions 
were put forward for bringing in now members 
It was decided to discuss the whole question at the 
Oetohet meeting 

A y (Ty cordial vote of thanks was giyen to the 
ictiring President for the excellent work he had 
done dnrmg liL period oi office 


LIST OF MEMBERS ELECTED, 

JULY 9, 1924 

Heel, Eiedcritk, ‘O, Nortlifiekl Road, Poiukr.s tnd, 
Enfield Middlesex MetnlhiigiM 
lieetli Ei .me is Aitluu, I IcathoK mil llaittoid, 

('lu^luie. ( 1 hemi.'st 

Minis, R<>rt A.. 19. RiissUI S«|U.m*. London, W.C. 1. 
Knuinoer 

,1 lines Emlei n k O ( ;o S. A tit*- Huiieues dll Congo 
Reign. Kinsh.ts.i Relgian Congo. Chemist 
M 1 1 ll»t* i g, C'lmles II , 10. i in* .1 .1 ]<ouss(>siu, Asmercs- 

Seme (Eian<e) Chemi<*:il Engincei 
><otr. Percy D , Mai ley Hill Cheninal Co . M.ulev Hill. 
(V Dm Inim. Cherni'l 

^.iltliew. Reginald C, e/» Wi^ Onmixl, Kmghwnv 
House, Eiodslnmi, Wellington Fuels Te< hnologist 

.v ANNUAL MEETING 

’Che Society of Chemical Industry has held more 
than forty Annual Meetings; that which was held 
I H yveek in Liverpool w'ns, in the opinion of all 
(ompotent judges, the best. There was a large 
attendance of the well-known members of the 
Society including the President, T)r. E. F. Armstrong 
.tad Airs. Armstrong, the Hon. 'treasurer. Mr. E. V. 
fbans and Mrs. Evans, the Hon. Foreign Secretary. 
s u William Pope, K.B.E., the President Elect, Mr. 
W J. U. Woolcock. Sir Max Muspratt, Bart., and 
lady Muspratt, Mr. and Mrs. Edwdn Thompson, 


Mr. Emile Mond. Air. and Alr.s. G. S, Garland. Prof 
G.T. Morgan, Dr. and Mrs.K r l'. Colgate, Mr and Mis, 
A. Tro bridge, Dr and .Mrs J. A Cranston, Mr. S F 
Burford. Dr. and Mis E. B. H. LTideaux, Dr. and 
Mrs. H. Leyinstein. Mr. B. A Burrell, Mr. and Mrs. 
J. H. Young, Air. and Mrs. S .) Pent ('cost. Mr. and 
Mrs. L G. RadoliiVe, Mr. and Mrs K. II Carr, Prof. 
P. P. Bedson, Dr. L. L. Lloyd. Air. E Cabra l Jones, 
Dr. A Holt, Mr. John Allan. Mr. J A. Reavoil. 
Prinee Cinori Conti. the Viscount Ix*vcrhulme, the 
Hon. W. H ulme Lexer, Sir Richard Threlfall. K.B E., 
Dr. R, S. Morrell. Mr and Mrs. C J. Coodwin, Air. 
S. J Tungay, ATr. H M. Ridge, Air and Mrs R, 1>. 
Brown, Mr. E. F. Hooper, Mr. E. Grant Hooper, 
Mr. T. H . Butler, Dr. W. Cullen and Miss Cullen, 
Mr. W. II. Coleman, Mr C. N. Kemp, Mr AV C. 
Wagner, Prof. C. () Bannister. Mr. J. R. Rowley, 
Mr. J. Bernard, Prof. E C. C Baly, Dr. J. T Conroy, 
Dr. and Mrs A C. Gumming. AH’, and Mrs W. A. 
Davis, Dr. P. Dvorkowitz and Miss Dvorkowitz, 
Dr. J. \ . Eyiv, Prof. E Francis, Prof, and Mrs. 
f. M. Heilbmn, Mr. F. E. JLimer, Dr. R. Lessing, 
Mr. R. Muspratt, Air. G. W. Alarlow, Mr W. Alacnab, 
Mr. and Mrs. T. H. Pope. Prof. W. II. and Mrs. 
Roberts, Mr. H. Wigglesworth and Dr and Airs. 
J. P. LongstaiT. 

Professor G. J. van .N’iouwcnburg represented the 
Dutch Ghomieal Society, of which he is President, 
Dr. A. C. Fiddlier represented the American Chemical 
Society, Dr. and Airs. Adan represented the chemical 
industry of Belgium. 

It is becoming customary for members to bring 
their wives and daughters and so soon as this is 
more widely known the practice will spread. Chem- 
ists are more frivolous than formerly, they are 
more human, less learned, better dressed, have 
prettier wi\es and sit up later. Possibly this is 
true of other classes of mankind, but this tendency 
towards light -hearted ness and away from solemnity 
is a sign of the times. The editorial department 
of the Journal cannot escape the infection or fashion 
try as it will. The editorial columns of 77m Times 
and Morn in <i Cost, of the J on I urn/ Cazctfc and the 
Investors Chronicle are not so serious as they were 
before the War. Conlident in their Socialist Goyern- 
ments, Kings attend race-meetings and Princes eujox 
Scenic Railways. As we travel through life let us 
laugh by the way : wlml is all the world to a man 
when his wife is a w idow i It is true one old, perhaps 
an original, member. Air. Grant Hooper, sighed for 
the earlier, worthier days olniously disliking the 
originality of some of the Society’s journalistic 
features. Bui even he was not angry about it : he 
protested but in so good-natured a fashion that it 
could almost he supposed that saying he would 
ne’er consent, he consented. So long as the Journal 
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never delays or refuses a serious piece of real work, 
and this is a cardinal feature of the Society’s practice 
even now, let the chemists have their bailinage. 
But if badinage bo accompanied by spending money 
faster than it comes in, the jest lias a hollow sound. 
When the columns of this .Journal become really 
serious, Mr. Cullen and Mr. (Irani Hooper should be 
very suspicious that financial anxiety worries the 
Council and black care sils behind the editorial 
horsemen. 

On Tuesday e\ cuing the members assembled at 
the Midland Adelpfn Hotel and were received by the 
President and the Local Committee No one can 
say of the President, facetious as he can he, that mere 
prattle, without; practice, is all his chemistry; that 
may be true of some who masquerade as chemists ; 
hut when the President chooses lie can be in deadly 
earnest. Has lie not pro\ ideal a monumental address 
on the u Chemistry of Fats,” and also organised a 
hook “Chemistry in the XX th Century,” which 
might he described as Coke described Littleton's 
“ Tenures ( “ t lie most perfect and absolute 

work that ever was written) in any humane science 
... a work of as absolute perfection in its kind and 
as free from error as any book that 1 have known to 
he written of any humane learning.” 

The Formal Ceneral Meeting was hold on Wed- 
nesday morning in the Arts Theatre of the University 
of Liverpool. The proceedings are fully reported in 
the Society’s Transactions and require hut little 
comment The Honorary Treasurer very kindly 
complimented the editorial staff on their alacrity in 
elfeeting economies when called upon to do so and 
show'll how. (hitting down printing and paper 
expenses is the sort of economy which delights an 
editor ; enough of if. would enable some editors to 
have a fairly restful time, practise billiards and read 
Horace. Does not this favourite author say in the 
“ Ars Poetiea. ” that even a very mediocre lawyer, 
not so eloquent as the President and not so erudite 
as the previous President, may be nevertheless of 
some, list', n(c f/nuni in jnetio r, s/ ? Some of these old 
classical authors are full of most up-to-date matter. 

The visit, to the White Star Liner the “Celtic” 
was \erv pleasant. How often have chemists in 
t lie Atlantic or the Indian Oceans longed for so 
placid a water as Hie Mersey! Oli sweet as to 
till. 1 oil-worn man, the far-off sound of rippling 
river, as to cadets in Hindustan the fleeting remnant 
of their liver- and so on. Here w ere all the comforts 
and the luxuries of a floating palace with none of 
tlie disadvantages ; tin' Mersey is a good place in 
which to practise ocean voyages and a few trial trips 
in the ‘ 1 Celtic ” on its waters would he a good train- 
ing for many amateur sailors 

in the evening the Lord M . , or received the 
Society in the Tow i Hall: dancing and dancers 
were pursued until midnight; the reflections which 
such a spectacle induces in a philosophic mind have 
been already set forth. 

The visit to the works of Messrs Joseph Crosfield 
and Sons, Ltd., on July 10, was exceptionally well 
organised. During the lunch the Brass Band of the 
works played good music and played it well; it is 
much more agreeable to have good music as an 


accompaniment to a good lunch than tUO singular 
substitute in which the saxophone plays so strident a 
part. The works itself is an interesting one, well 
planned and with a variety of processes carried on ; 
the majority of the visitors preferred the perfumery 
department^ the printing, the box-making and the 
packing departments to the actual soap-boiling. 
( treat pains had been taken to arrange the visitors 
in small parties, to keep these distinct from each 
oilier, to explain to each what was of special interest, 
and to ensure a steady flow of these parties along the 
ordained route. A fire-drill display was equally well 
arranged, the girl guides, hoy scouts and firemen 
carrying out their duties in a manner which denoted 
frequent practice. Many of the visitors considered 
this visit the most interesting item in the whole 
programme but they were hardly in a critical mood, 
having been allowed a cool room in which to take 
tea and to rest, and being presented on leaving with 
soaps, perfumes and brilliantine. A suitable frame 
of mind is essential to a sound judgment. Did not 
someone comment, on a well-known passage?: 
“ Swap his whole kingdom for a boss, a boss, mind 
you, ho hadn’t seen, let, alone not being in a condition 
to he a judge of lioss flesh ! ” 


THE ANNUAL BANQUET 

The Annual Banquet was held in the Midland 
Adelphi Hotel, and was quite a brilliant gathering. 
About three' bundled guests were present and were 
seated at small tables, so that there wore good 
opportunities tor conversation. The President an- 
nounced that in reply to the Society's telegram to 
the King, His Majrstx had been pleased to send 
the following message 

TELEGRAM 

Ftuw 

Pi eivixon \w I’u A< n 
To 

TUB PRESIDENT. SOCIETY OF CHEMICAL 

IMH STUY, l MVEICSITY, LIVERPOOL. 

THE KINO N INC EH ELY THANKS THE MEMBERS 
OF THE SOPH -TV OF CJ1EM1CA L INDUSTRY 
ASSEMBLED AT THEIR ANNUAL MEETJNO FOR 
THE LOYAL ASS1 R ANTES CONTAINED IN THEllt 
MESSAOK WHICH HIS MAJESTY AS PATRON MUCH 
APPRECIATES. 

PRIVATE SECRETARY. 

The speeches were facetious rather than of the 
formal variclx The President proposed ** The Pity 
ol Lueiponl and the Liverpool Seel ion of the Society 
of ( 'hem kmI IikIuAi n 11c dealt walh the means 
of getting »>n in the world, and gave as an instance 
Lord Level huline who was sitting close by. Lord 
Level hulme, lie sank had kept his mind open for 
humanity as well as lor business and science. He 
pleaded h»r a broad outlook on the part of chemists, 
that they should not be meiely chemists with a 
belief that it was improper for them to have any 
understanding of anything else. Liverpool was 
the natural home of the heavy chemical industry. 
Its facilities lor export, its proximity to the brine 
and salt of Cheshire and to the coal-fields of Lari- 



July 18, 1924 


CHEMISTRY AND INDUSTRY 


739 


cashire and Yorkshire, together with the exceptional 
brains of those who had founded or were now carrying 
on the industry, had combined to place it in a secure 
position, from which with smiling face they could 
withstand the competition of the world. 

The Lord Mayor of Liverpool, Mr. Arnold Rush! on, 
in reply said they were proud of their city, and when 
they spoke of it- everything was spoken in the super- 
lative ; they were proud of their industries, even 
one industry win -li they preferred to keep at a safe 
distance, such as Widnos. 

Mr. Edwin Thompson, the chairman of the Liver- 
pool Section and a prominent member of the City 
Council, also replied to this toast, and paid a pleasant 
tribute to Mr. Gabriel Jones, the Honorary Secretary, 
and to others who had helped to make the meeting 
the success it was. 

Mr. W. t l. U. Wooleoek, the president-elect of 
the Society, proposed the health of “ Tin* President ” 
and briefly dealt with the important- services to 
industrial chemistry rendered by 1>r. E E Armstrong 
during the two years of his presidency. 

Dr. Armstrong briefly replied. 

After the conclusion of the banquet dancing was 
begun and continued until midnight. In Liverpool, 
Presidents, Lord Mayors, Viscounts, and other holders 
of dignified oltiee appear to enjoy dancing as much 
as ordinary mortals; their proficiency is st mug pre- 
sumptive evidence of many mis-spent hours. 

THE LARDERELLO NATURAL STEAM 
POWER PLANT 

By PRINCE GINORI CONTI 

The natural steam springs of Tuscany, containing 
boric acid, which arc more generally known under 
the name of “ soflioni boraejferi,” have been often 
described in geological and chemical treatises. 

They are to be found in several spots in the neigh- 
bourhood of a large village called Caslelnuovo Yal di 
Cecilia, which is situated near the southern border 
of the E'ovince of Pisa, not far from the ancient town 
of Volte r: a. 

These springs are evidently the remnants of the 
very remote volcanic activity which contributed to 
the formation of the hilly range running roughly 
parallel to the Tuscan coast and which is named 
“ Catena Metallifera " from the presence ol metallic 
ores (copper, iron, /.me, lead and antimony). 'The 
mountainous system of the island of Elba is probably 
connected with it, and traces of thermal activity can 
also be found at some distance from the actual region 
of the “ soflioni," such ns hot springs in the neighbour- 
hood of Massa Manttima and sulphurous vents called 
locally “ Putizzo." 

The territory ot the soflioni cove is roughly an 
extension of about 2l2o square kilometres, and the 
groups of soflioni, which are situated within it, are 
those of Lardcrcllo, ( 'astelnuovo, Sasso, Montcm- 
tondo, La go, Lustignano and Sena/zano ; another 
group, Travale (of minor importance) lies several 
kilometres to the east, towards Siena. 

Lanlerello, the better known of these groups of 
soflioni, was so called after the founder of the Tuscan 


boracio industry, Francesco De Larderel, who, in 
ISIS, started manufacturing boric acid (the presence* 
of which had been ascertained since ITAOinthe waters 
issuing from the soil together with the natural steam, 
and subsequently in waiters result mg fi <>m t he conden- 
sation of the same steam) by content luting these 
boric solutions by means ot natural heat-, thus 
genially utilising the steam of tin' soflioni. 

Eor this purpose, it was ncccs.su y to provide 
sufficient quantities of steam and since the initial 
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period of the works, special wells were bored in t-hc 
volcanic, soil. 

Tt is needless here to mention the various stages of 
development, of the chemical indiist ry of the Lardcrcllo 
Works ; details can he found in various publications, 
pamphlets and sciontitie journals, from the pen of 
distinguished scientists of all countries who visited 
and described this singular phenomenon. Suffice 
it 1o say, that, whereas the purely geological and 
chemical side of the question was amply studied, the 
other and equally interesting question, viz., the 
feasibility of utilising natural steam as a means of 
generating mechanical and electrical power, was 
ignored till the beginning of 11MM, when as general 
manager of the Lardcrcllo Works T lirst attempted the 
use of natural steam with a small engine of a few h.p. 
The problem was a fascinating one and contained 
several incognita. 
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r l he presence, in the soffioni strain, of considerable 
\ <»Juiii«*.s of gases (carbon dioxide, sulphuretted 
hydrogen and others, amongst which helium) was 
evidently the first of these ineognila. c^pcciallv with 
retain i to action on metaL. 

1 1*' 4 results, however, were quite satisfactory', and 
a fuither experiment was earn* d out in 1 00b with a 
laiuer engine of a [tout 20 h p.. ill i \ niu a dynamo for 
the illujmnat ion ol tin worts Tins ermine has 
worked, prael lea II \ without mtci i upturns, for over 
ten y cais without t li* * ^ ! i yr 1 1 1 < - 1 ineonvenieiue 

New wells were dr ilh <1 and sv.slcmat ir studies were 
(arried out regarding the nuMsuies ol output in 
steam, cmMam \ of tempi ratine and pus, sure, et( 

In H*I~ I w.o (letted chairman ot flic Soeieta 
Hoiacilcia di f <aidei ell«», a limited company resulting 
Irom the incorporation of two other minor concerns 
w it h I lie Ian dei el ( nmpaj'v, and decided to attempt a 
hirgei e \ pci l men t with a 2bU k w steam tuiho- 
alternator, and finally, in 1014, the erection ot tlie 
Lardeiello Rower Station was begun dins plant is 
actually composed of three t ui bo-altei natoi s ot 
-dOO k w net power each, two of uhuh are running, 
the third being held in icseive. 

The direct use of naliiial steam with tuibinr.^ was 
not then feasible, because the available pressure 
from the wells was very low and therefore tlie olliei- 
eney of the t ui bines depended ent irely on t he \ acuum 
in the condense!, and an enormous dissipation ot 
energy would have been inev Ruble in order to lemovc 
the gas contained in the* steam. 

It was theicfore nccess.uv to list* natural steam 
as a means ot producing pun* steam for feeding the 
tin bines Special evaporators were consequently 
installed, similar in principle to water tub* boilers 
This evidently stood for complication ot plant and 
loss ot efficiency , and experiments were immediately 
pursued with the object of eliminating gas from 
natural steam. Signor Bringhenti, one of the 
company's engineers, veiy gem. illy solved the 
problem by means of an exfownely simple apparatus 
which, better than a boiler or an evaporator, <an 
be sfyled as a depurator The steam inning ftom 
this apparatus contains only a very slight portion 
of t hi' onginal quantity ol gas, and can therefore 
be used toi feeding the turbines The advantages 
ol this appaintus me numerous and the principal 
one is the t ot a I a bolit ion ot t ubes, w huh w ere a source 
of did urbanee and ot considerable expense These 
tubes could not be made of iron or steel, because 
the kLS contained in the steam by which they were 
externally heated, soon loi med a coating ot sulphate 
uf iron which gieatlv diminished the cocMic.< nt 
ol conduct i\ it y It was impel at i \ e to use a suit able 
metal, and aluminium was tiied with toleiablv good 
lesults, but it will be readily understood that eoi - 
losion could not be . ntneiv a\o,n d. while the 
mechanical properta ^ ot aluminium did not piove 
to be entirely satisfai toi \ Leakages eonsi*q iient l\ 
occurred . allowing natinal steam with ga~ to enter 
the tubes, thus altering substantial! v the woiking 
conditions of tin* turbines 

As noted above, up to, i shod time ago, pia<tkull\ 
all the w r elts drilled at Larderello gav e steam at 
very low pressure, in fact the ivailuble pressure 


corresponding to maximum output was barely 
2 atm. abs. The pure, or " secondary ” steam 
generated bv tlie evaporators has a pressure ot 
l a atm abs. and the working pressure of the turbines 
is onlv I -2a atm. abs. The turbines are therefore 
low -pressure types, similar to exhaust- turbines, and 
depend niainlv on condenser vacuum. This explains 
Hie importance of having t<» deal with limited and 
constant quantities of gas in the condenser itself, 
tlie air pumps being proportioned to certain per- 
t cut ages of gas. tin' vaiying of which alters very 
mutenally the output of the turbines. 

The condensers wer<‘ originally' of the surface 
type, but they have been since modified as jet com 
delivers in order to obviate the necessity of tubes. 
Cooling water is provided by means of 2 large refrig- 
erating towers. 

No distinctive features aiv to be noted in the 
tm bine.s, w Inch are ot the reaction double flow type, 
and an* running at 2000 r.p in. They are coupled 
to 2-phase alternators, generating current at bo 
periods and 1000 volts. The electrical plant is 
entirely' normal, and the only noticeable item is 
the extensive use of aluminium for bus bars, etc , 
in order to avoid, as much as possible, trouble with 
sulphuretted hydrogen in presence ot copper. 

The weak boric solutions which are the result 
of tin' condensation of the natural steam in the 
evaporators, an* subsequently' used for making 
boric acid Thus, about butt kilos of boric acid are 
obtained daily' from the Larderello power plant 

'The current generated by tlie turbo-alternators 
is elevated to the ditleient voltages required. These 
are: 10.000 volls for lines conveying power to the 
neighbouring villages, lo the I own ot Vollerra, and 
to the different works of the company' (which art 1 
S in number, including Laideicllo, and have all 
electric power, excepting the small and distant 
works of Travale), and 22,000 to 20,000 volts for 
main lines joining Larderello to the laige systems ol 
the power companies for Central Italy. Lardeiello 
is generally woiking in parallel with the hydraulic 
power stations near Tcrni (in Cmbria, not far from 
Borne), and they are all occasionally in prnalle] with 
the Northern Italian lines belonging to the Adamello 
plant (on the Alps above Brescia). 

At the La go vvoiks, another small power station 
lias been creeled it contains tlie first 2b0 k w. 
unit- formerly at Larderello, and has been extensively 
used for expenment.il purposes. 

* -+ * ,i 

Since the erect mm of Ihe plant which lias been 
Minimal rly described in the preceding paragraphs, 
several n< v\ wells have* been drilled by the Soeieta 
Boiaeitera. iismg nmir powerful machinery which 
ha.s allowed giealer diamcfciK and greater <l<*pths 
f° b(* icaelied '1 he results have surpassed all 
ex jiect at ions At Caxtchniovn and at Nerray/zano 
(two of tin* works where it was not considered that 
veiv high outputs in steam would lie obtained) two 
very lemaikable wells have* been drilled, The 
S(*n r/./.ano vv 1 1 1 gives about 2d, 000 kilos of steam 
per hour at maximum output and fully <qx*n, at 
a pressure ol 2 atm abs.. but tlie output does not 
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fall so rapidly as in the generality of the former 
wells when the valve is partially closed and the 
pressure rises, so that about 13,(M)0 kilos per hour 
have been measured at a pressure of o atm. ell. 
At ( astelnuoYo an extremely powerlul well glYcs 
(>0,(K)0 kilos of steam per hour at 2 atm. abs., but 
again the output does not bill rapidly when higheu* 
pressures are obtained. At Lardewello a new well 
gives .k>,Hl)0 kilos ikw hour: the mean output of 
the burner largest wells beans' about 2r>,000 kilos 

A more complete idea ol' the important e of the 
ph(‘iiomenon wall Ik obi. 'lined by considering that 
in Larderello alone actually over lotMMM) kilos of 
steam are emitted per hour. 

It is hardly necessary to emphasise the importance 
of these results. The possibility of having very 
considerable quantities of steam at higher pressures 
than those available with the actual plant opens 
quite a new outlook on the problem, and the 
necessary studies and experiments are being carried 
out to determine the most efficient manner of 
utilising those very considerable sources of power. 

Another experimental turbine has been installed 
at Serrazzano. It exhausts direct into the atmo- 
sphere and is fed with natural steam. The exhaust 
si cam is utilised for heating concent rating apparatus 
for boric solutions. Thus all complications arising 
trom evaporators and condensers are abolished and 
the ideal simplicity of this plant amply compensates 
for higher steam consumption. 

ft is proposed to follow up the very satisfactory 
results obtained by this little plant by installing 
units of appropriate power fed with natural steam 
at about 2 atm. etT. with (exhaust into atmosphere. 

5,5 * * * 

Several conjectures have been made as to the 
origin oi t Ik* soffioni " and also as to the presence 
of boric acid in the steam, but the \ minus theories 
proposed have only, as y* 1, the valut of hypothesis. 

Idle phenomenon is obviously due to latent, 
or belter, to nearly extinct volcanic activity and it is 
quite reasonable to suppose that the various spots 
ot the sc fiioni region .tie linked to a main centre 
of activity 

(Jeologie.il differences between the sod of these 
various spots can account for slight variations in the 
composition of the steam, such as greater or smaller 
percentage in gas, but the data are as yet incom- 
plete and it can only be hoped Ural the systematic 
studies which are being pursued will enable us to 
obtain more complete knowledge of Ibis fascinating 
problem. 

Jt is hardly necessary to explain the importance 
of the Lardeiello plant as an entirely novel method 
ot obtaining [rower which has been very appro- 
priately called " ("Scot hernial. 1 

Sources of natural steam are quite abundant in 
various parts of the world where volcanic activity 
has been at work. 

In the Italian Peninsula itself, tin* Solfatara 
of Pozzuoli, near Naples and the regions round 
Etna, as well as the islands of Stmmboli and Volcano, 
are being studied from this point of view. 

A very wide field of research is America. Til 
Alaska, the “ Valley of Ten Thousand Smokes *’ 


has been very completely explored by the geologists 
of the V.S. (lovernment. The phenomena are not 
very ditlerent from those of Tuscany, but tin* volcanic 
region is far great ei in size. In (’aldomia experi- 
ments are being made, and \<t\ fair amounts ni 
steam have been obtained 

fn South America (Club* and lloliv in), near the 
now extinct volcano “ Tatio, strain spiums of 
remarkable importance have been found The ones 
oil the Chilean side have been studied, with a \ ir*\v 
to (‘reeling a power plant, by one ot the engineer- 
ot the Larderello Company. 

•lap, 'in is another land when* natural steam springs 
abound. Several enquiries have been made by 
Japanese engineers and scientists as to the methods 
followed at Larderello and eonsich ruble interest 1ms 
been shown regarding my woik. 

Finally, New Zealand can be quoted. The Rotorua 
region is certainly vary rich in natural steam and 
very interesting results could he obtained limn the 
study of that neighbourhood. 

PLEA FOR CHEMICAL GRADUATES 

Piofessor (1. T. Morgan, B R S , head of the 
Chemical Department ot the University of 
.Birmingham, in a letter to the Birmingham neus- 
pa]KTS (in which he refers to the degree lists recently 
published), makes an appeal to inanufactuiers on 
behalf of chemical graduates. He observes : 4 * Apart 
from jeeommenda lions to many teaching appoint- 
ments, l have, during the last four years, assisted in 
placing some seventy chemical graduates in industrial 
posts. The geographical distribution of these posi- 
tions is, however, curious and intriguing. In the 
ma jority of cases those appointments are outside the 
Birmingham area. A chemical graduate, like the 
prophet of old, is not without honour save m his own 
country. Vet it soenm to me that many local 
industries, being largely based on chemical pnuciplcs, 
would profit from the eo-operat ion of fresh young 
minds chemically trained, and many ol them 
sharpened by rcseaich experience. My e.xpeiienee 
gained m other districts is that a well trained young 
chemist will earn his salary (which is usually not 
princely at the outset) plus a reasonable profit for 
iiis employ'd*. 

L ‘ From time to time* 1 am requested to give expert 
advice to local mamilact ureis wishing to make a 
new chemical product or to improve an existing 
process, lull owing to t Ik* pressure of multifarious 
duties L have but little time and energy left to 
devote to such pioblems. To these enquirers 1 
would suggest a better and more efficacious way 
namely , to enlist the whole-time serv ices of a chemical 
graduates to give him reasonable facilities for woiking 
out the* problem, and not to he too disappointed at 
the* slow rate of progicss during the first year The 
astute directors of one London firm of world wide' 
reputation have* found that a ehe*iuieal re ‘search 
Jabeuateiry staifeel almost exclusively with Bir- 
mingham graduates saves them annually many' 
thousands of pounds in their cemt facts for raw 
materials. Obviously a similar plea could be made* 
e>ut in regard to the utilisation of students trained 
in other branches of learning ,5 
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THE WORLD POWER CONFERENCE AT 
WEMBLEY 


The Second Week’s Papers 
(From our Special Correspondent) 

The second week's papers comprise 4 tin* sections 
devoted to power transmission and distribution, 
including power-station transmission lines, cables, 
ami high voltage transmission ; gas and fuel 

sections ; internal-combustion engines; power in 
industry ; power for road and air transport; re- 
search ; the domestic uses of power, and also agri- 
cultural applications , electro-chemistry ; industrial 
welfare ; power for rail transport ; electro-metallurgy; 
publicity , power for water transport ; technical 
and commercial education; standardisation, and 
various general meetings from the point of view' of the 
future possibilities of making the World Tower 
Conference a permanent institution. 

As before, it. is impossible to attempt to give any 
summary of these multitudinous papers, and still 
more so of the discussion, so one can only pick out 
a few’ subjects which are of more particular interest 
to the technical chemist and chemical engineer. 

Lately, we have, heard much of super-power 
station schemes, and apparently we are now going 
to hear much more with the publication of two 
“ (Government ” Reports, one of which, “Coal and 
Tower,” lias appeared. The world seems fated to 
erect larger and larger electricity stations, and 
we are well within sight in America of the* 000,000 
k w . installation, of which it is diflieult- to give any 
idea of the magnitude, ’thus, to supply the cooling 
water would ret pi ire a ri\er about twice as big as 
any in the United Kingdom, so that the trend of 
super -power station sites would seem to be necessarily 
towards the sea. In the super- power station, 
about which opinions greatly diJfer, one of the chief 
problems is the transmission of the power, since the 
tendency is to concentrate production in a few* areas. 
Mr. C. II. Mcrt/.s paper, ‘’Transmission and Dis- 
tribution of Licet rieal Knergy,*’ is thus very inter- 
esting 1o power users. He stab's that, roughly, the 
capital cost of the transmission and distribution of 
electricity o\cr a considerable area is about the same 
as Hie capital cost of the station itself, and apart 
from fuel, the working costs of the two are also 
about equal Mr. Alert/ is of the opinion that in 
the let lire it may be possible to use single core 
underground cables at no less than l.TJ,000 \olts, 
although tin-, is not feasible at present. Further, 
lie thinks th.it various distributing net-works should 
be inter eoniii ! ted, in spite of tin* increased com- 
plexity and risks of laults. It is interesting to note, 
also, tli.it switchgear to-day bears too high a propor- 
tion nl tie* capita! <ost. of th> .station, and that 
•considerable economy m tins dios-linn remains to be 
effected. Altogether this section on the transmission 
of electrical energy seems to be one of the main items 
at the ( onference. 

From the point of view of the technical chemist, 
certainly the most important section in tin* second 
week was that relating to gas and fuel, together with 
the allied subject of low -temperature carbonisation, 


which seems to have strayed over from last week, 
along w ith pulverised fuel and various other subjects, 
at any rate as far as the discussion was concerned. 
Low* -temperature carbonisation has received ex- 
tremely scant attention at the Conference, there 
being only one paper, by Dr. C. H. Lander, of the 
Fuel Research Board, although it is also referred to 
in another paper by Sir George Beilby. It is un- 
fortunate that papers have not been read by some 
of the many people who have had almost lifelong 
experience of large scale low- temperature carbonisa- 
tion. In Hie discussion considerable attention was 
given to one of the most interesting of all processes, 
that is the 11 Caraeristi,” which is now about to be 
operated by the Lord Motor Co. It is well-known 
that at Detroit the Ford Company has probably 
one of the most remarkable boiler plants in the 
world, burning pulverised raw coal and blast furnace 
gas on enormous boilers, a second section of which 
— at a cost of about 0 million dollars — is just to bo 
started up. It is the intention of this company 
to adopt the scientific method of burning in a pulver- 
ised condition low- temperature fuel after the more 
valuable parallinoid liquid products have been 
separated, thus at the same time obtaining a large 
supply of motor fuel. Whether a practical success 
will be achieved remains to he seen, but certainly 
the Ford Company has an uncanny knack of carrying 
through what it sets out to accomplish. 

It is interesting to note, with regard to Sir Georgo 
Beilby s paper, in whieli he describes some work 
that has been undertaken by the Fuel Research 
Board on carbonising roughly-crushed coal in shallow 
trays, that this principle seems to have been first 
used about- the x ear 1800. The real pioneer of this 
method of carbonisation is R. S. Richards of the 
“ Richards- Pringle process, who realised that in 
order to carbonise coal in this way it is necessary to 
divide it up into narrow' segments by means of metal 
divisions, so as to increase the beat transmission to 
the heart of the layer. 

Incidentally it is much to be regretted that one 
of the scientific pioneers of Inxv-temperaturc carbonisa- 
tion, Prof. S. W. Tarr, of Tittsburg, who originated 
many of the modern principles, such as for example 
coal- blending, the preparation of briquettes direct 
from a semi-viscous charge of heated coal, and the 
carbonisation of briquettes in general, could not 
have been present- or contributed a paper. 

r l he whole quest ion of the science of coal carlmnisa- 
i ion , whether by high or low temperature methods, 
seems to be in a stale of flux, and not the least 
interesting feature is the fact that metallurgical 
coke itself is now being threatened, as was pointed 
out in the discussion, from two sources. The first 
is the low -temperature reduction of iron ores by 
means of pulverised raw coal, which would eliminate 
blast- furnace metallurgical coke altogether, and, 
secondly, there is the preparation of fuel by the 
carbonisation of briquettes, resulting not. only in 
parallinoid liquid products, but at the same time 
a material which is harder than metallurgical coke 
and is also much more chemically re -active. 

With regard to the gas industry, Dr. .F. S. G. 
Thomas and I). Chandler read a paper on the advan- 
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tagos of illumination by gas, which seems to go 
over very well -covered ground in most respects 
It seems, however, to be quite a new idea that the 
blackening of ceilings D not due to defects in gn* 
lighting, but is really now one of its greatest advan- 
tages, since, to use Dr. Thomas' own words : k ‘ The 
liame, of gas lighting burners effectively destroys the 
myriads of potentially harmful micro-organisms 
present in the air e Hiving rooms , . . ’IheUameis 
thcii ci ematoi i u in , and their charred remains are 
found on the ceiling above the (lames." One looks 
forward with considerable interest as to what our 
friends, the electrical people, w ill have to say on the 
matter. 

The general impression gathered from reading 
somewhat hastily the various papers under these 
sections, and listening to the discussions, is that the 
gas industry is, very wisely, strongly opposed to 
any further Government control, and that the ques- 
tion of some proper scientific system of co-ordination 
in dealing with coal supplies is obviously required. 
Dr. E. W. Smith had a paper on this question, and 
the subject was also dealt with in varying degree by 
several other speakers. Dr. Lessing and Mr. Sinnatf, 
for example, discussed the question of conveying 
about the country millions of tons of ash, which 
ought to be washed out of the coal, whilst- the im- 
portance of moisture is also not generally realised. 
It is certainly a curious, not to say uncomfortable, 
fact that- very nearly 200,000,000 tons of coal is 
purchased every year in Groat Britain without- the 
slightest guarantee as to its quality, especially as 
regards the heating value and the percentage of ash 
and water. There is no real reason why coal should 
not he sold in most cast's, especially to large* con- 
sumers, on a sliding-scale basis depending on the 
heating value, and whilst naturally then* are many 
complications in this connexion the general principle 
would be infinitely more satisfactory than at- present. 
It is common knowledge, as compared with pre- 
war days, that coal has deteriorated in quality, so 
that gas works and electricity stations, for example, 
are particularly badly hit-, since coal is by far their 
largest item of expenditure. 

in goneH, the. World Power Conference can 
certainly be written down as a success, although 
there are many points that afford material for criti- 
cisms. it is unfortunate that the discussions have 
played such an extremely small part- in the proceed- 
ings, and many of the most famous engineers in the 
world, who have congivg.it ed together practically 
for the first time, have been limited to a scanty 
live minutes, which seems hardly adequate. Also, 
serious confusion appears to have arisen with regard 
to the length of the papers. 

We can only recommend, as previously stated, 
that e\er\ono interested should send to the World 
Power (’(inference, 30-8 Kingsway, W.(‘. 2. for a 
complete schedule of the 417 papers, the price of 
each reprint being clearly marked. 

Prof. IT. Prechi , who was closely connected with 
the development of the German potash industry, 
has died, aged 72 years. 


FORTHCOMING EVENTS 

St*[>t . 4 ! a on am) Stkhl Jnstttcif, Autumn Mooting at 
ami 5. Jhili.sh Empire Exhibition, at 10 30 n.m. t »nch 
day. (1) u Chang<*s of \ olunie oi SOm-Is During 
Heat Tioatmont,” by L. AiIiImmui ami (1. R. 
Woods ini' (~) “ J n\(_'st ignt ion*- on tin* Herbert 
Pendulum IJ.udmvs Tester, " In (' Renedicks 
and V Christiansen (3) “ Klle< t ol Changes 
in 'Total Carbon and in ihe Condition ot Car- 
hides on the Specific Resistance and on M mio 
Magnetic Pinportips ol Steel,” Iin V I). Camp- 
boll and (; W. Whitney. (4) “ Pickling The 
Action of Acid on lion and Stool, and the* 
Diliusion ol II >d logon Through the Metal,” 
by A Edwards, (o') “ Extunina i Jon of Iron 
Irom Ivonaiak,” bv .1 N. Ei lend and W. E. 
TbornoN < ml I (li) “On the Natme ol High- 
Spood Steel,” by AI A. Ot ownan and 10 C. 
Rain (i) “ I mpi o\ omentes in the Rr iih'II Test 
on Hardened Steel, im ludmg a jNew Method 
lor Producing Haid Slecl Rails ” b N A Holt 
gren. (S) “ Picec-nt Position ol the Them us 
of the Hardening ol Stool.” b\ \Y RoMUihain. 
(!)) ”Eltc(l- ol Thee Sui laces on (Ik* T’lastic 
Deformation of Ceiiain Mi'ials,” by E. C. 
Thompson and \Y. E W. Millington 

Sept. S Ix.sTiTerr. of Mktm.s. Annual Autumn Meeting, 
to II. to Ik* opened at tho Institution ol Meclinniiaj 
Engineers, when AY AT. Cor^e, SR, will 
deli\er the fluid annual Autumn Retime On 
September !) Ihe moiiung will h(> douited to 
reading and discussion of papeis, followed by 
lum boon at the Connauglif Rooms. Kingsway, 
the at ii'i mum lo lu* spent at tlmllntidi Empire 
Kvlobition On Septomher 10 luiihei papcis 
an ill he piesonled lor discussion, the afternoon 
being devoted to visile lo works. A m option 
will 1>o held in Hu* evening at tin National 
Physical Lahoralni \ , Teddington A detailed 
programme will he issued m August 

Sept, lo Riutism Emimki. Eviiiiutiox. ConUiemes of 
Engmommg S«>cipIu*m, to he* held in Conl« n'jiec 
llall No. 1, at 10 30 a m. Shoi 1 p:ip<-rs on 
vai ions Eng met i ing Subjects will he lead and 
ch.'i'iisM'd. Em tiler inlormatiou and tickets 
ma\ be obi. lined irom the 1 Seciclnty, Society of 
Engniec'is, 17, A iHoi in Street. Wc>s| miiel c«r, 

S.AV. 1. 


BRITISH RESEARCH ASSOCIATION FOR THE 
WOOLLEN AND WORSTED INDUSTRIES 

Particulars lm\e been issm'd of lesoarch h How ships 
and advanced scholarships awarded by tlu* abo\e 
Assc>eiation. The Fellowships are of the annual 
\alue of £200. and are granlt'd for one year, hut may 
Ik* renewed lot* a second year. The advanced 
scholarships w ill cover fees and adequale maintenance 
and an* intended lo ('liable students to specialise. 
No limitation is placed on the kind of work to bo 
undertaken, and the scholarships are open to all 
suitable persons. Applications must be sent to Ihe 
Secretary of the. Association, Torridon, lleadingley, 
Leeds, before July 31. Applicants for fellowships 
should give particulars of training, qualification ; 
tho suggested investigation and the place when* it is 
proposed to carry it- out. 
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THE KELVIN CENTENARY 

The centenary of the birth of Lord Kelvin was 
celebrated on July 10 at the Institution oi Civil 
Engineers in presence of a distinguished audience. 
In presenting the Kelvin Medal to Prof Klihu Thom- 
.son, Kir Charles Morgan said the medal was founded 
in 1914 to be awarded biennially as a mai k of disline 
lion for work of the kinds with which Lord Kelvin 
was particularly identified. In reply. Prof j homson 
said it was very gratifying that the medal test died 
to a broad appreciation of scientific elTort and of 
engineering efforts <9 wliieli Jiis own e.ireer was 
accepted merely as an example, but he regarded it. 
as a tribute to the labours ot his fellows m Amcrii .1 
and elsew here Loid Kelvin was an example of w hat 
a man great in science and engineering should he : 
thought and work unceasing. He was loyable ns a 
man, unequalled as a stientilie exponent ; and our 
earliest and greatest elect tieal emjineer Kir J J. 
Thomson, F PS , then delivered tin* Kehni Oration, 
m wJiicli he ] min ted out how mueli Brit idi science ow ed 
to Lord Kelvin, who had made vast additions 1o our 
knowledge* and left an example of unremitting 
dev of ion to a great ideal 

The Kelv in ( Vnlerury J >mncr w as held on July 11, 
m the* Connaught Rooms Lord .Pul four (who 
presided), in giving the (oast in memoriam Kelvin, 
IN24-I921, ’ said that K<4v in instinctively applied 
knowledge derived from the pure study of natural 
law to the needs of mankind. He was not merely a 
man of silence*, hut also a great inventor. The 
t'nt in «■ would look hack to him as tin* founder of that 
sure knowledge* ot the fabric of the world on which 
must he based most, of our hopes for the material 
advance of humanity. 


ACADEMIE DES SCIENCES 

On July 7 Prof. Lc ( ‘hutedior communicated several 
papers. In one, Monsieur Lebeau described his 
invest igat ions on the gas produced on heating graph- 
ite. The .second, by M Lemarehund, dealt with 
equilibria in saline solutions , m the third, M Jnhbois 
dismissed Hie action of tcfra-cthvJ lead in intemal- 
comhustion engines ; and in the last paper M 
Chassevent examined the question of the heat- of 
solution m Setting plaster Prof. Perrin communi- 
cated a pa per by M Job on the decomposition of 
ethyl iodide b\ light Prof Lindet discussed a paper 
bv M Liioux on tin* influence ot spraying dilute* 
sulphuric acid on w eeds and on t la* muI. M. < hug nurd 
st at(*d t ha t uceoi ding to some w ork f > y M < }, n is, 1 hree 
glu<‘OM(l<*s existed m ferment iim green vanilla, and 
that one of Hmm* ghuosid<*>> Hie* , ,m*-e of tin* 

aronni. of vanilla, an aioma not p* -sed by "vnthetie 
vanillin Describing v\oi k by MAI \ and P Kartorv, 
M. (diignard stated that bichromate of ■ ojfper was 
twice as strong an anti-ept te a - potassium biehiomate 
in treating the potato disease due to ritiflophlhom 
infvKlan'i. M Delandre stated that M Vegan! at the 
Cryogenic, laboratory at. Leyden had shown that the 
aurora borealis was due to cathode ra\- acting on 
liquid nitrogen. 


CORRESPONDENCE 

THE ACTION OF LIGHT ON CONDENSED MILK 

Kir, In the examination of sweetened condensed 
milk l have recently noted that light has a very 
pronounced effect upon the colour of the material. 
Condensed milk kft exposed to ordinary daylight, 
in transparent glass "vessels for two hours only, 
showed a daikcning on tlx* surface towards the 
light, whilst the portion l\mg away from the light 
remained practically unchanged. Similar samples 
kept in the dark remained unchanged. 

In my opinion this phenomenon explains to some 
exlent the “ dead ’’ or brownish appearance noted 
m many sample's of freshly manufactured sweetened 
condensed milk which are otherwise quite satis- 
factory ; the light probably causes the change while 
the product is undergoing cooling in open mixer- 
cy tinders. This suggest ion is borne out by the 
observation that the material, when cooled in the 
dark (as it is in some* eases) is superior in appearance. 
--Yours faithfully, Stiopjiun B. Buwvkr 

Edward Kharp A: Suns, Ltd., 

.Maidstone 
July II, 1924 

THE ENGLISH LANGUAGE 

Kir, I ha\ (*read with interest the communication 
from Mr. A \\ Allen m the issue of May 2J, also 
the editorial remarks thereon, and J should like to 
reply to the important points raised. 

In like manner to Mr Allen l hold no brief for 
any particular British hook, as 1 consider that, every 
hook, British or American, lias to f-tand or fall oil 
its own merits. There aie two reasons why l thought, 
it desirable to draw attention to Dr. Abbott's " How 
to Write Clearly ' r l lie first is that it is a book of 
only seventy-eight pages, giving valuable*, information 
in the form of rules, each followed by examples 
showing both their use* and the effect of their negle*et. 
Numerous exercises follow, each with reference 
nu ml >ers to the* rules that should be* applied. Rearing 
in mind that many chemists and engineers are 
extremely busy men, it seems to me that a concise 
book such as this is the* very thing for them. Secondly , 
being an old pupil ot Dr. Abbott, it is a pleasure* lei 
draw the attention of readers of this Journal to one* 
ot the smaller works of an eminent scholar who was 
Senior Classic of his year at Cambridge and the 
winner of many Ciiiveisity prizes. 

Next, l must entirely dissociate myself from anv 
pee wish antagonism to transatlantic writers em 
any subject I he Americans are* well-known, for 
example, as Dictionary makers. Cp to a point l 
swore by OgiKies Imperial Dictionary,” but 
when 1 saw Funk and \\ agnails’ "Standard Dic- 
tionary 1 bought it at once, and when their New 
Standard Dietionajy was announced L sent an 
oi<ler to 1hi*ir London office for a copy as .soon as 
ready I la* up-to-date information that this work 
contain" is simply mu piking, and "■carcel.y a week 
passes without my consulting it. In addition to 
this chemical works by Wiley, Leach, Sadtler, 
PicMjott, Leflmann and many others are on my 
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Rook shelves and in frequent use. According to Mr. Hugh F. K. Picard's letter is of the ivd-hemug 
my experience American chemists are held in high order. He has discovered and wishes it to be i known 
esteem on this side. that the author of ' Technical Writing,” published 


To return to Mr. Allen's criticisms, ” some do/en ” 
means about, a dozen, say eleven or fourteen, the 
word “ some ” not being here, used in the colloquial 
sense of big in number or size (r g , Wembley is w/w 
Exhibition). Mr. Allen's statement that, “ we an 1 
realising the economic value of condensation and 
the beauty of simplicity to an extent that was not 
recognised when Dr Abbott's hook was first pub- 
lished, 5 ' is entirely wide of tlx* mark, as rules aiming 
at conciseness, clearness and force in expression 
form the very foundation of l)r. Abbott's hook In 
proof of this let. me quote the author s third rule : 

“ Avoid useless circumlocution and * line writing.' " 

1 used the. abbreviation “etc" simply to save* 
space in our Journal by avoiding repetition of an 
extract previously given in full. 1 was merely 
having a sly dig at present-day Members of Parlia- 
ment and others. 

Tn conclusion, lot me express the hope that tlx* 
discussion that originated in an editorial paragraph 
in our Journal for last December may hear trait m 
a more clear, concise and elToctive use of our English 
language by chemists and engineers, both American 
and English. I am, Sir, etc , 

A. E , Johnson 

g4, Parkdale Wolverhampton 
duly 12, D>-4 

Sir,- In vour May «J0 issue appear two letters that 
invite comment. One is from Pedant, whose method 
of signature suggests the nobility, but whose appella- 
tion^ not in A\ lntakcr. The writer infers and 
modestly attempts to prove that lie is a purist. ; and 
one would therefore expect to lind that a ps< uelemym, 
if used, would he placed between what he terms 
mv cited commas a designation that a real purist 
would avoid, by tlx* way. because of obvious in- 
applicability and inaccuracy . Pedant, therefore, a< a, 

' splitter of hairs," is as inconsistent as tlx* majority. 
To leply to Ids entieisms, however Etc. is an 
abbreviate n to he found in standard English Dic- 
tionaries. le spite of correction, 1 still believe that 
its use is common and accepted .is good English 
the quotation marks were added purposely to prevent 
a literal interpretation of the last two words m tlx* 
sentence. Moreover, I see no inaccuracy in tlx* 
direct statement as to" The use of ete> . . .' -Pedant, 
suggests that the sentence in which these words were 
used was meaningless to him, to which 1 would reply 
that my letter was not written as evidence ol an 
ability to satisfy self-styled purists and local inter- 
preters ol tlx* niceties of composition in all tlx* 
English-speaking count lies. My mistake was one of 
omTssiou : l should have mentioned that the abbrevia- 
tion is sometimes permissible, to prevent needless 
repetition. Thus, in a recent discussion, the title 
of a paper on electrochemical work in Chile was 
referred to as ' the Elect mlyric Tank House, etc , ’ 
to emphasize the words to which attention needl'd to 
he draw n, without repeating what was well know n to 
every reader. Iks use at the end of letters to your 
Journal mav be justified on similar grounds. 


in (ho United States, w as horn of English parents, 
and that lie received a technical education in London, 
lie might have added that. Mr Rickard first saw tlx* 
light in Italy', and acquired bis e.u best literary 
impressions from a. Uerman nurse and a Russian 
tutor, speaking tlx* language ol both before he spoke 
English. Rut what has this to do with Mr .Johnson s 
original inference that any effort originating m tlx* 
United States to help w riters and tosimplily let finical 
composition should hi* considered presumptuous 
and a weak of supererogation i 

l repeat, 1 hold no brief lor any particular publica- 
tion on technical or scientific composition. 1 differ 
from Mr. Rickard in regard to several ol his conten- 
tions, and 1 am not- in entire agreement with Sir 
Clifford Allbutt ; but l believe* that tlx* good result- 
ing from the st udy of any book ot t he character under 
discussion, whether written in England or in the 
United States, greatly oul weighs the harm that might 
possiblv he done* by an occasional o\ erst rosing of the 
personal viewpoint, inevitable in so controversial a 
subject, unel by a commission <>f minor enois that 
indicates the fallibility of humans, including the best 
writers and the most e\pi i ienced literary critics 
Mistakes must lie admitted by all except the* dead, 
those out. of the running * and tlx* feu who evade* 
personal responsibility by the adoption <4 a pseu- 
donym. 

Professors an* not all-wise; parents are not 
perfect ; preachers are* not invariably free* from 
frailly in moral matters; nevertheless, tlx* «onse*- 
qucixvs of fallibility among the* inembets of each 
group are* e’onsielcrcel uisullicieut to justify' a suspe nsion 
ol ali e*elne*a1 iemal or e*orre*e*t ive* action. Rut when an 
eJTort is m tde to help tlx* scientist to be*<*omc art ieulate 
and intelligible* to mdinary mortals, to lead the 
technician to appreciate 1 the* economy and force* of 
brevity and clarity in the* use* of the* Em/hsli language, 
a scramble envurs aiming purists and hair splitters 
as to who can he* the; first to de*me>nstrnte once* again 
u hat <*elitors and rxpevriemevd writers are* hilly' aware* 

the imperh'ctious of missionary e*tTort and the* 
vuliie“rable‘iie*ss of critics. I lx* pity is lhat such 
action discern rages initiative and footers >ejf-salis- 
faction among slovenlv w liters. J am, Sir, Ac 

A. M. Am in 

Berkeley , ( 'aldorni a 

THE WASTE OF COAL 

Su , - With mean! to tlx* statement made* in a 
n cent issue (duh 11 1*521) of 77/e Tina* by 
Mr Evan Williams, e>l the Aiming Association ot 
(beat Biitain, extracts from which have been repio- 
duce>el bioaelcast m tile pre*ss. will you allow me* to 
( oj n*et one* extie*me*ly misleading impression given 
by this statement. We are infonned th.it the* 
colliery proprietor is not responsible* ten waste ot 
coal after it has hc*en brought to the surlaee*. r J'lx* 
fact is that he* is wasting about tons ot 

saleable e'eial pe*r annum eui his own boilers at tlx* 
pit head. Of tlx* 20 >.l >0< U H >0 tons ruhed in Ureat 
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Britain per annum, 6? per cent, that is 17,500,000 
tons, is used by the collieries themselves to provide 
the* necessary power to work the pit. ] have shown 
that the efficiency of colliery steam boiler plants is 
551 per cent., and this could be raised to 70 per cent, 
by adopting seienlitie methods, that is, ,'1,620,000 
tons of saleable coal is bring wasted e\ery year. 
But also a further 2,500,000 tons of saleable coal 
could be saved per annum if tlie collieries would 
burn on efficient lines some ol their own refuse fuels 
now thrown away, and the total amount to be saved 
every year is therefore over (>,000,000 terns. I do 
not mean to infer that the colliery industry is much 
worse than any other, and 1 have shown Great 
Britain is wasting 20,000,000 tons of coal every 
year on stationary land boiler plants alone ; but do 
let us have the elementary facts right [ am, 
Sir, etc., Dvvji) Broavnlik 

Baling, London 
July 14, J 024 


PERSONAL AND OTHER ITEMS 

Dr. E. A. Freeth lias been awarded the degree 
of D.So., of t he University of Liverpool. 

The late Mr. A. T. If awes, J.P., a director of 
Brunner, Mond and Co., Ltd., and of the Castner- 
Kcllner Alkali Co., Ltd., left estate of the gross 
value of 101,721, with net- personalty £85, 002. 

Prof. J. S. S. Brame lias been appointed Honorary 
Adviser to the Home Office and to the Board of 
Trade on petroleum questions. These posts were 
formerly held by the late Sir Boverton Uedwood. 

Brigadier-General Hon. F. C. Stanley, C.M.G., 
has resigned the chairmanship of the Associated 
Portland Cement Manufacturers, Ltd., the British 
Portland Cement Manufacturers, Ltd., and their 
allied com panics. 

'The Italian Industrial Delegation now in London 
includes representatives of the paper making, arti- 
ficial silk, textile, brass -founding, and hydro-electric, 
industries. 

Rockefeller Medical Fellowships have been awarded 
to, inter alia , R. K. Caiman, M.Se., senior assistant 
in biochemistry. University College, London, and 
W. Robson, B.Sc., chemical assistant in the Thera- 
peutics Department, University of Edinburgh. 

Professor Sir Win. J. Pope has been elected a 
foreign member of tin* Reale Aecademia Nazionalo 
dei Lincei of Pome in the Section of Physics and 
Chemist i y and their Applications. 

The King of the Belgians has appointed Dr. L. H. 
Baekeland, president of the American Chemical 
Society and the originator of bakehte, as commander 
of the Order of Leopold. 

Amongst those, who have boon appointed to the 
Superior Committee of Commerce and Industry in 
France are the following, who are well-known in the 
chemical industry :• MM, Ducheinin, Coignet, Donat, 
Agache, Aubrun, Biemume, Cavallier, de PeyerimliofT, 
Pinot, IT. do Wendel. 


Jn tho will of the Into Miss Marie Corelli, the 
novelist, directions aro given for the formation of a 
perpetual trust to control and use her estate at 
Stratford-upon-Avon “ for the benefit of distinguished 
persons \isiting Stratford-upon-Avon from far 
countries . . . and as a meeting- place, as and when 
required by the President of the Royal Institution 
of Great Britain for the annual or provincial gatherings 
of scientists connected with that Institution.” 

The Annual Prize of the Societc des Jngonicurs 
Civils do France has been awarded to Monsieur 
Clause! do Goussergnes, for liis papers on the manu- 
facture of electric iron and steel. Other awards 
include the Nozzo prize to Monsieur G. Claude for 
bis paper on the synthesis of ammonia, and the 
Robin prize to MM. Chevenard and Poitovin, for their 
investigations on methods of research and control 
in metallurgy, and on light and ultra-light alloys. 

Awards of research fellowships tenable at tho 
Imperial College of Science and Technology during 
1924-25 include tho following names : — Gas Light 
and Coke Company’s Research Fellowship of £200 
(renewal) to F. R. Weston, A.R.C.S., for a continua- 
tion of his spectroscopic research on tho flames of 
carbon monoxide and hydrogen and ma H ^« cognate 
thereto ; Beit Research Fellowship.. . J 

Dr. W. E. Downey for research on photo-c.. 
problems, and to R. Quarendon, A.R.C.S., B.Sc 
w r ork on the combustion of gases in nitrous oxide. 

It is announced that the Woodrow Wilson Memorial 
fund, which is expected to reach §2,500,000, will be 
used to found a college in Georgia, in which the 
subjects taught will bo those that interested the 
late President-, e.y ., history, social and political 
economy. The humanities w ill be given an important 
position, but science will be taught, not with a view 
to make scientists, but as a part of the necessary 
equipment of educated persons and with particular 
regard to its history. 

Mining Notes from Canada 

The British Empire Steel Uorporation has closed 
contracts for the delivery, during the year, of a 
further 500,000 tons of Wabana iron ore to iron 
masters in Germany and 110,000 with English Arms. 
The present annual output is 700,000 tons. 

The recently discovered bed of arsenical ore at 
Wellington, Yarmouth, Nova Scotia is being opened 
up. Analysis of some of the larger leads give 
43’ 7 per cent, of metallic arsenic. 

The United States Gypsum Co. , of Chicago, is 
increasing operations at its quarry at Wentworth, 
Nov a Scotia. This material will be shipped direct to 
Atlantic ports in US. A., replacing gypsum sujiplied 
from tho interior of New York State. 

Large seams of copper have been disco ‘ New' J 
Rouyn district, of Northern Ontario, in proximity tv. h 
railway transportation. 1 

Tho Britaimia mine, British Columbia, is operating 
again, shipping copper concentrates amounting to 
200 t. per diem, with approximately 21*5 per cent. 1 
copper content. 
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REVIEWS 

(1) PULVERISED AND COLLOIDAL FUEL. By J. T. 

Dunn. Pp. 197. London : Ernest Benn Ltd., 

1924. 25s. nett. 

(2) The Utilisation of Low-Grade and Waste 

Fuel. By W. F. Goodrich. Pp. xix-f368. 

London : Ernest Benn Ltd., 1924. 42s. nett. 

(1) The matter contained in this book will not 
be new to those who have studied the literature of 
the subject which has emanated from America 
during recent years, but a very useful purpose is 
served by bringing together a judicious selection of 
matter within the covers of one volume. The author 
is to bo congratulated upon the way in which he 
has done this, for his book might well serve as a model 
for any similar treatise upon a specialised technical 
subject. 

The methods of grinding material such as coal to 
a particular degree of fineness at a minimum cost 
are of interest to technicians in a number of fields 
and these are described in some detail, but we are 
left with the impression that little is known as to 
, f -Mw the design of plant should be altered to give a 
odu t of different fineness. The author’s state- 
ment, p. 65, that “ the choice of a mill . . . may 
depend upon the required fineness,” and that “ if 
burners should be devised ... to burn coarser 
material satisfact : ly . . . one (mill) less efficient 
than another in \ . oducing extremely fine material 
might be more efficient or more economical in pro- 
ducing coarser stuff,” does not lead us very far. 
Future developments in fuel technology will compel 
engineers v j study this question more closely. 

Fears have been expressed that the widespread 
adoption of pulverised fuel firing would lead to the 
■ation of a nuisance by the deposition of dust, 
is interesting to note, therefore, the author’s 
isonal experience that the dust is dispersed over 
^ch a wide area that no trace of it can be found in 
the district immediately surrounding the installation. 
The further development of the processes described 
both in connexion with the combustion of low-grade 
solid fuels and in conjunction with the combustion 
of gas will be followed with very great interest. 

(2) This book is characterised throughout by con- 
sidered statements of the fuel situation which are 
calculated to counteract the influence of much 
loose thinking. In his enthusiasm for the utilisation 
of waste the author docs not omit to show quite 
clearly the < limitations of the quantities of waste 
fuel available. We do need to be reminded, at 
times, that the English peat deposits, for example, 
are of a different order of magnitude from the 
Morwell brown coal deposits, that the utilisation 
of coke breeze has been de^ ped so energetically 
within the gas industry that this fuel can be classified 
no longer *is a waste product. Indeed, this volume 
will jus! its appearance if it leads to that accom- 
plishment with other low-grade fuels which has been 
achieved already with coke breeze, a development 
which we are led to expect. 

The fuel value of town’s refuse, the recovery of 
fuel from ashes, briquetting, and the combustion 
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or gasification of various low-grade materials are 
discussed in an exhaustive manner. The ground 
covered, however, is wider than indicated by the title- 
and the excellent chapters upon steam boilers and 
upon furnaces and firing will prove to lie a valuable 
guide to the generation of steam, either from best 
steam coal or from the contents of our dust bins. 

There are a few examples, of awkward literary 
style and, perhaps, too many illustrations. Had 
some of the studies of rural life in Somerset, the 
Hawaiian seascape (Fig. 89), and some of the extracts 
from catalogues in chapter xiii. been omitted the 
publishers might have been able to olfer the book 
at a price which would have attracted a wider circle 
of readers. 

H. Holdings 


Trattato m CniMiGA Fisica. Translated by 
Michele Giua from the Fourth American 
Edition by If. C. Jones. Pp. xxiii-j-731. Milan : 
Ulrico Hoepli, 1923. Price 56 lire. 

This is the second Italian translation of the well- 
known text-book by the late professor of physical 
chemistry at the John Hopkin’s University. The 
scope and treatment of the subject are approxi- 
mately as in previous American editions, and tho 
book, which is free from any but elementary mathe- 
matics, contains a large amount of matter laid out 
clearly and, on the whole, with good judgment. 
The historical method of exposition is largely em- 
ployed. 

Prof. Giua has considered it desirable to fill in a 
number of the more glaring gaps of the original 
version by inserting sections dealing with the classifi- 
cation of the elements, Walden’s inversion, optical 
activity and molecular asymmetry, viscosity and 
chemical constitution, absorption of light, X-rays 
and crystalline structure, the colloidal state of matter, 
electro-syntheses of organic compounds, the chemical 
action of light, etc. 

Even so, the attention paid to some of the subjects 
treated cannot be regarded as other than inadequate. 
For example, the kinetic theory of gases, including tho 
derivation of the van der Waal’s equation, occupies 
only two pages. Then, too, the question of isotopes 
surely deserves something more than dismissal in 
twenty lines, even although references are given to 
Aston’s monograph and to an article in the Nuovo 
Cimcnlo, No reference is made to the important 
subjects of hydrogen-ion concentration and its 
measurement ; a large omission, this, at the present 
time. 

Tn spite of these few blemishes, however, the hook 
is well worthy of perusal and may he guaranteed not 
to lead the student very far astray. The translation 
is smooth and readable without furnishing justifica- 
tion for the saying “ translators, traitors,” and the 
paper, printing, and general finish arc of the high 
standard expected of Hoepli publications. The rather 
long list of corrigenda tucked away, after the index, 
at the very end of the book, might well be accorded a 
more prominent position. 

T. H. Pope 
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'ffWKFKL-trNij Ntickstoffstudie n . By Or. F. 

Uaschki. Pp. vi f 310. Leipzig: Wring ('hemic 

G.rn.b.H., 1924. 

i 'lie veteran author of this book explains that tin* 
opportunity of writing it was afforded liim by the 
sentence of five years’ imprisonment, with a fine of 
500 francs, passed on him by the* French authorities 
in 1923, by reason of the discovery of two unsurren- 
derod locomotives on his works. He lms made 
excellent use of his lime, and the Xtw Pilgrim'. s 
Proffrtitm wdii(“h is before us renders us obliged to Uie 
powers for providing the author with leisure. I)r. 
llaschig, is known as an indefatigable experimenter 
and a bold, if somewhat rash, theoriser. His classical 
researches on the compounds of nitrogen and sulphur 
are of the greatest interest and technical value. 
Most of this work is hardly mentioned in the text- 
books, and it is very convenient to have it summarised 
in tliis way. The style is interesting, and tin* des- 
criptions ol the experiments so clear that the reviewer 
could not resist the repetition of some of them '[lie 
subjects dealt with include the action of nitrous acid 
and its salts on sulphurous acid and its sails, new 
oxides of nitrogen (all purely imaginary ! ), iodide of 
nitrogen, monoehlorumine, nitroxyl, sulphome acids 
of hydrox\ famine, polythionic acids, and other*. 
The hypotheses on ox kies of nitrogen and on the 
mechanism of the oxidation of ammonia are hardly 
likely to nice! with assent . .since they involve the 
negation of Avogadrn’s law, and are not supported 
by any valid experimental evidence, but the rest of 
the book is full of the most clever experiments and 
reasoning. There can be feu chemists who are not 
interested in some of the subjects dealt with, and 
those who are not will become interested <>n reading 
the book 

*L R PumsuTOK 


dvfiKBiu u iihii Oku vmschk.v Ghkmie. By Dr. 
Junius Schmidt Vol. X. Die Forschungs, 
ergebnis*e urid Fortse.hritte ini Jahrc, 1923. 
Pp. xvi-{ 284. Stuttgart: VVissenschaftliohe 
Verlags gesellsehaft 1924 Price, bound, 

18 Goldmarks ; paper, 15.50 Gin 

In consequence of the War the appearance of the 
Year-book of organic chemistry was interrupted and 
no issue was published after 1914, the last volume 
being No. VTl. The author therefore intends to 
include in the two Yols. YTll and IX still lacking 
reports for the intervening eight years, so that the 
Year-book will then form a continuous series up to 
the present date 

The author's object has been, as formerly, to give 
a brief summary oi the more important contributions 
to organic chemistry and, with the object of covering 
a wider area of experimental woik, to curtail or omit 
some of the t henries and generalisat ions of less interest. 
He points out that owing to the development of 
biochemistry in recent years it has become uecessarv 
to include such subjects as hormones, enzyme 
chemistry, and the relation between structure "and 


physiological action. Very short chapters on these 
subjects are to be found at the end of the book. 

So far as one can judge from the large mass of 
material which occupies something like 270 pages of 
print, few of the more outstanding researches of the 
year have been overlooked, although it must be 
admitted that certain foreign contributions have not 
received the attention which has been accorded to 
some of lesser moment of German origin. This is 
perhaps only natural. None the less the work has 
been carried through with German thoroughness, and 
forms a valuable book of reference. Tt is arranged 
in accordance with the usual classification ; it is 
well printed, with a good subject and author index, 
a bibliography of German publications for 1923, and a 
few short obituary notices of chemists who have died 
during the year. 

J. B. Cohen 


REPORT 

fvLTOKT ON THE < 'oMAIKIU’J VE AN O INDUSTRIAL 

Situation in Hvnuaky, February, 1924. By 
R. J . E. Humphreys, Commercial Secretary, 
Budapest. Department of Overseas Trade 
Pp. 48. 1-I.M. Stilt inner v Office, 1924. Price 

Is. (id. 

Since the last report w as issued (<;/. (*hcm. ami lnd. t 
1923, 859) Hungary has passed through great difficul- 
ties, and it seemed at one time that a comp! do col- 
lapse of the country must occur. Loans, however, 
were floated in Great Britain and Italy and the period 
was tided over, a good harvest strengthening the 
feeling of optimism which was produced. 

The country is essentially agricultural, about one 
half of the population being employed on the land. 
Exports of cereals, peas, beans, etc. in 1923 totalled 
395,240 t., and of fruit, vegetables, etc., 140,718 tons. 
Wines arc exported, principally to Austria and 
Czechoslovakia, but this trade has decreased very 
greatly, compared with the previous year. The 
iron and engineering industries were developed to 
be self-contained in the former monarchy, hut now 
have to depend for raw materials on importation, 
and also have to meet competition from Germany 
and Czechoslovakia in all their markets. Brown 
coal w r as mined to the extent of 7.J million tons, hut 
775, (KX> t. of hard coal had to be imported. Textile 
industries made great progress during the year. 

Although there was an improvement in industry 
and production in 1923, there was a falling off in the 
imports of manufactured goods, largely owing to 
legislative restrictions. Imports into Hungary in 
1923 totalled 3,754,000 t , and exports j ,209,000 t. 
This adverse balance is much less than that of 
previous years. Imports of fuels, ores, and animal 
products increased ; the principal articles showing 
increased export were agricultural produce. Imports 
iroru Great Britain decreased, largely owing to the 
reduction in the textile trade, but exports to this 
country, by reason of a considerable increase in the 
sales of sugar and chilled poultry, almost doubled. 
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PARLIAMENTARY NEWS 

HOUSE OF COMMONS 
Beet-Sugar Factories 

Answering Mr. TUkor, Mr. W. R. Smith stated 
that there were at present two beet-sugar factories 
in this country, one at Uautley in Norfolk, and one 
at Kelham, in Nottinghamshire. During the last 
manufacturing season- — lasting from October to 
December -Cant ley employed 71)5 men and produced 
Hi) 57 tons of white sugar, whilst Kelham employed 
433 men and produced 4322 t. of white sugar At 
present 251 men were employed at Cant Joy and S3 
at Kelham. A third factory was under construction 
at Col wick, near Nottingham, and was expected to 
be ready in time for tbe next manufacturing season. 

"■ (-July- «.) 

Income-Tax on Research Fellowships 

During the debate in Committee on the Finance 
Bill, Sir (1. Butler, of Cambridge University moved 
a new clause exempting from income-tax a studentship 
or fellowship granted by a trust to a person exclus- 
ively for the purpose of bis pursuing research studies 
under the auspices of any university in ({real 
Britain. Mr (JraJiam in resisting tin* new clause, 
said that already a. very largo measure of exemption 
from income-tax was given in that direction. The 
logical position pointed to the limitation of Ihe 
concession to Us present extent. The remedy lav 
in larger grants to the universities. On a division 
the clause was rejected by 1H5 votes to 100 
(duly. 10). 

Dangerous Drugs 

Answering Captain \V. Bonn, Mr. Henderson said 
the imports of opium bv linns licensed under the 
Dangerous Drugs Acts was 125. S33 lb. in 1023. The 
amount of morphine and its salts manufactured in 
1023 was 254,337 oz., of which lf>0, 307 oz. was 
converted into heroin, codeine or other derivatives 
of opium, leaving a net total of 87,040 oz., of which 
78,01 1 oz. was exported, The amount of heroin 
manufactured in 1023 was 1 1,575 oz., and the total 
oxport of heroin was 12,011 oz. The output of 
codeine in 1023 was 102,030 oz., of which 100,010 oz. 
was exported As codeine was not subject to the 
Dangerous Drugs Acts, its movements were not 
recorded after it leaves the manufacturers, and it was 
not therefore known whether any other amounts of 
codeine were exported during 1023 by persons other 
than the manufacturers, (duly 14.) 

COMPANY NEWS 

ALLEN-LIVERSIDGE, LTD. 

At- the annual meeting it was stated that tin* new 
factory at Liverpool lias been put in complete working 
order. Compressing stations will shortly be opened 
at Belfast and Manchester, a new factory in (Glasgow, 
and negotiations are practically completed for a 
site at Southampton. Regarding the issue of shares, 
the directors were able to offer them to their own 
shareholders on such terms as represented a very 
acceptable bonus. The report was adopted. 


BRITISH OXYGEN CO., LTD. 

In moving the adoption <>f the repent and accounts, 
Mr. E. B. ElliceTTark, the chairman, stated that the 
net profit, of the company showed an increase of 
£18,478, or 14 per cent , as compared with the 
previous year, this satisfactory result being due to 
improved and more economical method* of produc- 
tion and the installation of larger plants to rope with 
the increasing demand. owing in some measure to the 
reduction in prices. The further issue of 75,000 
shares at par, whilst enabling the company to con- 
tinue its development policy without depleting it', 
reserves or the profits earned, would have the effect 
of maintaining its very si mug liquid resources at their 
present satisfactory figure. Referring to the pro- 
posed capitalisation of £1 75,000 of the sluin' premium 
account balance* of £170,055, Mr. Elliee-Ulark said 
this bonus distribution of 35 per cent, was made out 
of money subscribed by the shareholdcis and utilised 
in the development of the company's business, and 
not out of profits. It could not, therefore, lie un- 
favourably criticised by labour protagonists or those 
who had profited by the company's cnterpii.se in 
providing factories in so many industrial centres to 
nice I the* demand for oxygen. 

WELSBACH LIGHT CO , LTD. 

After crediting £23,807, the* a mount received inset t le- 
nient of excess projits duty less taxes, the accounts for 
the year ended March 31 sheiw a net profit, of £24,307. 
For 1022 23, the* net prolit was £20,307, including 
prehit on sale of investments anel elebenture stock 
roelemptiem, togethe r £18,002. The past \e*ar\s profit 
inedudes £17,045 brought forvvarel. The elireetors 
propose* to pa\ a dividend e>f 5 per cent., less tax, 
and to transfer te> ge*ne*ral rescivo £0480, including 
discount e>f £770 on elebenture stock redeemed. A 
balance e>f £22,900 is carried femvard, subject to 
ineenne and corporation taxes. For the* preceding 
year a divielend e>f 5 per ernt., less tax, was paid, 
together with a bonus of 21 pe*r cent., Ie\>s tax, whilst 
the transfer tei general rese*rve amounted to £7520, 
being the discount e>n elebenture stock ivdeemed. 

UNITED LUBRICANTS, LTD. 

An issue* is about to lie* made* on behalf e>f a company 
wdiieh has been formeel under the* title United 
Lubricants, with a share* capital of £120,000, of 
which £100,000 is in 8 per cent, cumulative preference 
shares of £1 each, anel 120,000 in the form of eirdinary 
shares of Is. e*ach The* whole of the preference 
shares, together with 50, <MM) of the ordinary, will be 
offered at par, e*ae4\ subscriber for two prefercne*e 
share's being entitled t o take* up one ordinary. 

The eennpany will acquire the> whole* e>f the* issued 
shares of London Lubricants (1020), which itself is 
an amalgamation of six undertakings and contreds 
several others. The business is that of refining, 
blending and manufacturing lubricating oils, greases 
anel kindred preuluets, while* the undertaking is said 
to number among its customers praetieally every 
(jJovcrnmeivt department anel the principal railway 
companies and municipalities throughout the eemntry, 
in addition to engineering w orks anel other consumers. 
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MARKET REPORT 

Thia Market Report is compiled from special information 
received from the Manufacturers concerned. 

Unless otherwise staled the prices quoted below cover fair 
quantities net and naked at sellers' works. 

GENERAL HEAVY CHEMICALS 

Acetic Acid, 40% tech. . . £23 10s. per ton. 

Acid, Boric, Commercial - - 

Cryst, . . . . . . £45 per ton. 

Powder . . . . £47 per ton. 

Acid Hydrochloric . . 3s. 9d.~ 6a. per carboy d/d., 

according to purity, strength 
and locality. 

Acid Nitric 8u° Tw. .. £21 10s.— £27 per ton makers’ 

works according to district and 
quality. 

Acid Sulphuric . . . . Average National prices f.o r. 

makers’ works, with slight varia- 
tions up and down owing to 
local considerations : 1 40° Tw., 
('rude Acid, 65s. per ton. 168° 
Tw , Arsenical, £5 10s. per ton. 
168° Tw., Non -arsenical, £0 15s. 
per ton. 

Ammonia Alkali.. .. £6 15s. per ton, f.o.r. Special 

terms for contiacts. 

Bleaching Powder .. Spot £11 d/d. , Contract £10 d/d. 

4 ton lots. 

Bisulphite of Limo . . £7 per ton, packages extra. 

Borax, Commercial - 

Crystal . . . . . . £25 per ton. 

Powder . . . . £26 per ton. 

(Packed in 2-cwt. bags, carriage 
paid any station in Great 
Bntnin.) 

Calcium Chloiide .. £5 17s. Oil. per ton d/d. 

Mothylated Spmt Glo.p.- - 

Industrial .. .. 3s. Id.— 3s. 5d. p« <r gallon, accord- 

ing to quantity. 

Mineralised . . . 4s. 2d — 4s. fid. 

Potash Caustic .. .. £30- £33 per ton. 

Potass. Bichromato . . 5jd. per lb. 

Potass. Chloiate. . .. 3d.**-4d. per lb. 

Salammoniuc . . . . £32 per ton d/d. 

Salt Cake. . . . . . £3 I Oh per ton d/d. 

Soda Caustic, solid . . Spot lots • delivered. £16 17s. fid. to 
£1 ( .) 7s. fid. per ton, according to 
strength. 20s. less for contracts. 

Soda Crystals . . . . £5 5s— £5 10s. per ton ex railway 

depots or (uats. 

Sod. Acetate 97/98% . . £24 per ton. 

Sod. Bicarbonate . . £10 10s. per ton, carr. paid. 

Sod. Bichromate.. .. 4bl. per lb. 

Sod. Bisulphite Puwd“r 

60/62% . .. .. £18 £19 per ton, according to 

quantity, f.o.b., 1-cwL iron 
drums included. 

Sod. Chloiate . . . . 3d. per lb 

Sod. N’itiato refd 9(>% .. £13 5s. £13 10s. per ton ex 

Liverpool. Nominal. 

Sod. Nihite, 100%, hasi i £27 per ton d/d. 

Sod. Sulphide cone. 60,65 About £14 10s. per ton d/d. 

Sod. Sulphide cry^t. . £9 per ton d/d. 

Sod. Sulphite, Pea Cry at £15 per ton f o.r. London, 1 -cwt. 

ltcgs included. 

RUBBER CHEMICALS 

Antimony sulphide — - 

Golden . . . . . . 5Jd. — la. 4d. per lb., according to 

quality. 

Oriznson . . . . Is. 3d.-- -Is. fid. per lb., according 

to quality. 

Arsenic Sulphide, Yellow Is. )ld. per lb. 
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Barytes £3 10s. to £6 15s. per ton, accord- 

ing to quality. 

Cadmium Sulphide . . 3s. 9d. per lb. 

Carbon Bisulphide . . £24 — £26 per ton according to 
quantity. 

Carbon Black . . . . 7d. per lb. ox wharf. Doarer. 

Carbon Tetrachloride . . £56 per ton, drums free. 
Chromium Oxide, groon . . Is. 3d. per lb. 

f 4|d. — 6$d. per lb. Demand very 
Indiarubber Substitutes, j brisk. Prices likoly to remain 

White and Dark 1 steady owing to firmness of 
V. rapeseed oils. 

Lamp Black . . . . 45s per cwt., barrels free. 

Lead Hyposulphite . . 7\d. per lb. 

Lithopone, 30% . . . . £22 10s. per ton. 

Mineral Rubber “ Rub- 

pron ” .. .. .. £15 10s. por ton f.o.r. London. 

Sulphur .. .. .. £10 — £12 por ton, according to 

quality. 

Sulphur Cldorido . . 3d. per lb., carboys oxtra. 

Thiocarbanilide . . . . 2s. fid. per lb. 

Vermilion, pa lo or deep .. 4s. lOd. per lb. 

Zinc Sulphido . . . . 7£d. — Is. 8d. per lb., according to 

quality. 

WOOD DISTILLATION PRODUCTS 
Acetate of Limo — - 


Brown . . 

£14 10s. per ton d/d. Demand 
active. 

Grey 

£19-- £26 per ton. Fair demand 

Liquor . . 

9d. per gall. 32° Tw. 

Charcoal . . 

£7 5a.— £9 per ton, according to 
grade and locality. Demand 
below normal. 

Iron Liquor 

Is. 7d. per gall. 32° Tw. 

Is. 2d. „ ,, 24° Tw. 

Red Liquor 

10d.— Is. por gall, 14/15° Tw. 

Wood Creosote . . 

Wood Naphtha- — - 

2s. 7d. per gall. Unrefined. 

Miscible 

5s per gall. 60%', O.P. Market dull. 

Solvent 

5s. fid. per gall. 40% O.P. 
Fairly good demund. 

Wood Tar 

£5 per ton. 

Brown Sugar of Lead 

£46 per ton. 

TAR PRODUCTS 

Prices in this section si 

iow some irregularity according to 

district. In the North l%s 

t count ics, for instance, anthracene. 

oil, solvent naphtha and 

naphthalenes uio cheaper thun in 

Lancashire or London, 
and creosote uiv dcaior. 

Acid Carbolic— 

On the other hand, crude carbolic 

Crystals 

G^d. — fifd. per lb. Fair inquiry. 

Crude GO’s 

Is. 9d.— 2s. per gall., according to 
district. Still quiet but slightly 
firmer. 

Acid Cresylie, 97/99 

2s Id.- -2s. 2d. per gall. Demand 
still good. Market firm. 

Pale 95% 

Is. lOd. — Is. lid. per gall. Steady 
demand. 

Dark 

Is. lOd. — ds. lid. per gall. Steady 
business. 

Anthracene Paste 40% . . 

Anthracene Oil — 

4d. per unit per cwt. Nominal 
price. No business. 

Strained 

8 Id. — 9|d. per gall. Quiet. 

Unstrained 

Benzole- -- 

714.— s|d. per gall. 

Crude 65’s 

10 Jd. — ■ Is. per gall, ox works in 
tank wagons. 

Standard Motor 

Is. 4^d. — Is. fid. per gall, ex work* 
in tana wagons. 

Pure 

Is. 8 Jd. — 1*. lOd. per. gall ex 
works in tank wagpns. 
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Toluole — 90% . * - . Is. 5Jd. per gall. 

Pure . . . . la. 8d. — 2a. per gall. 

Xylol coral. . . . . 2a. 3d. per gall. 

Pure . . . . 38. 3d. per gall. 

Creosote — 

Cresylio 20/24% . . 9d. — 9£d. per gall. Few inquiries. 

Middle Oil . . \ old. — Od. per gall. according to 

Heavy . . . . / grade and district. Markot 

weaker. 

Standard Speeificid ion Od. — 8d. per gall. 

Naphtha — • 

Solvent 90/160 . . Is. Id. — Is. 4d. per gall, according 

to district. Rather bettor 
inquiry. 

Solvont 90/190 .. Is. Id. — Is. 2d. Fair business 

passing. 

Naphthaleno Crude — 

Drained Creosote Suits £4- £0 10s. Quiet. 

Whizzed or hot pressed £9 per ton. Littlo business, 
Naphthaleno — 

Crystals and Flaked .. £13— £17 per ton in Yorkshire 
and London respectively. Mar- 
ket quiet. 

Pitch, medium soft . . 52s. Od.- • 57s. Oil. per ton f.u.s. for 
next season. Frequent inquiries. 
Pyridine —90/100 .. 19 m. — 20s. per gall. Markot loss 

firm. 

Heavy . . 12s. — 12s. 6d. Littlo business. 

INTERMEDIATES AND DYES 

Thera has been an appreciable increase in dyestuffs business 
during the past week. Prices remain constant. 

In tlio following list of Intermediates delivered prices 
include packages except where otherwise stated. 

Acetic Anhydride 95% . . Is. 7d. peril). 

Acid H .. .. ..4m. 3d. per lb 100 % basis d /;!. 

Acid Naphtliionic .. 2s. 4d. per lb. 100% basis d/d. 

Acid Nevillo and Winthor 5s. 8d. per lb. 100% basis d/d. 

Acid (Salicylic, tech. .. Is. Id. per lb. Improved demand. 

Acid Sulphanilie . . 9£d. per lb. 100% basis d/d. 

Aluminium Chloride, an- 

liyd. . . . . . . Is. per lb. d/d. 

Aniline Oil . . . . 7^rl. -8Id. per lb. naked at works. 

Aniline Salts . . . . 7£d.- 9d. per lb. naked at works. 

Antimony Penlaehlorido Is. per lb. d/d. 

Benzidine Base . . . . 4s. Gd. per lb. 100% basis d/d. 

Benzyl Chloride 95% .. Is. Id. per lb. 

p-Chlorphenol . . . . 4s. 3d. per lb. d/d. 

p-Chlorunilino .. ..3s. per lb. 100% basis. 

c-Oosol 19‘ 31°C. .. ltd. per lb. Demand steady. 

m-CroSol 98/100% .. 2s. Id.— 2s. 3d. per lb. Demand 

moderate. 

p-Crcsol 32/34° O. .. 2s. Id.-— 2a. 3d. *por lb. Demand 
moderate. 

Diehlomnilmc . . . . 2s. 3d. — 3s. per lb. 

Dichloranilme S. Acid .. 2s. Gd. per lb. 100% basis. 
p-Dichlorbonzol . . . . £85 per ton. 

Diethylanilino .. ..4s 9d. por lb. d/d., packages 

oxtra, returnable. 

Dimethylaniline . . . . 2s. 4il. per lb. d/d. Drums extra. 

Dinitro bon zone . . . . 9d. per lb. naked at works. 

Dinitrochlorbonzol . . iJ84 10s. per ton d/d. 
Dinitrotoluene — 48/50°C. 8d. — 9d. per lb. naked at work*. 

66/08° C. Is. 2d. per lb. naked at works. 
Diphenylomine . . . . 3s. per lb. d/d 

Monochlorbonzol . . £03 per ton. 

f} Naphthol . . . . Is. Id. per lb. d/d. 

o-Naphthylamine . . Is. 4£d. por lb. d/d. 

j5-Naphthylamino . . 4s. per lb. d/d. 

m*Nitraniline . . . . 5s. 3d. por lb. d/d. 

p-Nitraniline . . . . 2s. 4d. per lb. d/d. 

Nitrobenzene . . . . 5|d. — 6J4» P©r lb. naked at work*. 


o-Nitrochlorbenzol .. 2*. per lb. 100% basis d/d. 
Nitronaphthalene .. llfd. per lb. d/d. 
p-Nitrophenol .. ..la. 9d. per lb. 100% basin d/d. 

p-Nitro-o-amido -phenol 4s. 6d. per lb. 100% basis 

m-Phenylene Diamine . . 4s. 2d. per lb. d/d. 
p- Phony lene Diamine . . 10s. 3d. per lb. 100% basis d/d. 

R. Salt . . . . . . 2s. Od. per lb. 10033 basis d/d. 

Sodium Naphthionato .. 2s. 5d. per lb. 100% basis d/d. 
o-Toluidine . . . . 8£d. por lb. 

p-Toluidino . . . . 3s. Od. per lb. naked at works. 

m*Toluylene Diamine . . 4s. 6d. per lb. d/d. 

PHARMACEUTICAL AND PHOTOGRAPHIC 
CHEMICALS 

Acid, Acetic 80% B.P .. £47 per ton. 

Acid, Acotyl Salicylic . . 3s. 3d. per lb. Very heavy 
demand. Price firm. 

Acid, Bonzoic B.P. . . 3s. Gd. per lb. Larger supplie* 
available. Market easier. 

Acid, Boric B.P. .. Cryst. £51 per ton, Powder £55 

per ton. Carnage paid any 
station in Croat Britain. 

Aoid, Camphoric.. .. 19s.- — 21s. por lb. 

Acid, Citric . . . . Is. G^d. per Jb., less 5% for ton 

lots. Markot extremely firm. 
Upward tendency. 

Acid, Gallic . . . . 3s. por lb. for pure crystal. 

Acid, Pyrogallic, Cryst. . . 7s. per lb. for 1 cwt. lotH. Market 

firm ; increasing demand. 

Acid, Salicylic . . . . Is. (id Is. Sd. per lb. Market 

still weak. 

Acid, Tannic B.P. . . 3s. per lb. Markot quiet. 

Acid, Tartaric .. .. Is. ljd.--ls. 2d. per lb. loss 5%. 

Bettor tone but not yet very 
uctivo. Cheap offers of second 
hand parcels of foreign acid. 
Higher prices expected in view 
of firmness of raw materials. 
Amidol . . . . . . 9s. per lb. d/d. 

Acetanilide . . . . 2s. 3d. per lb. for quantity. 

Demand slow. Prices shaded to 
Secure large orders. 

Ainidopyrin .. .. 13s. 3d. per lb. Neglected. (Stocks 

low. 

Ammon. Benzoate . . 3s. 3d.-~ 3s. Gd. per lb. according 
to quantity. 

Ammon. Carbonate B.P. £37 per ton. 

Atropine Sulphate . . 12s. 0d. per oz. for English make. 

Barbitone.. .. .. 15s. per lb. Quiet market. 

Bonzoimphthol .. .. 5s. 3d. per lb. Small mquuy. 

Bismuth Salts . . . . A steady market. Prices according 

to quantity : 

Bismuth Carbonate . . 12s. 9d. -14s. 9d. per lb. 

,, Citrate.. .. 11s. 4d. — 13s. 4d. ,, 

,, Salicylate . . 10s. 2d. — 12s. 2d. ,, 

,, Subnitrate . . 10s. 9d. -12s. 9d. ,, 

Borax B.P. .. .. Crystal £29, Powder £30 per ton. 

Carnage paid any station in 
Croat Britain. 

Bromides . . . . . . Prices vary. Local stocks are 

beim? cleared and forum d prices 
me higher. There are nmumrs 
of a coming shortage and 
higher prices m Germany. 

Calcium Lactate. . .. Demand aetivo. Good English 

make can bo had from Is. 7d. 
to 2s. Od. per lb. 

Chloral Ilydruto . . . . 3s. lOd. per lb. in jars. Carboys 

about 2d. less. 

Chloroform .. .. 2s. per lb. for cwt. lots. Very steady 

Creosote Carbonate . . 6s. Cd. per lb. Little demand. 

Formaldehyde . . . . £65 per ton, ex works. English 

make in casks. About 8s. per 
cwt. extra for carboys. 
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Glycerophosphates — Fair business passing. 

Calcium, soluble and 

citrate free . . . . 7s. por lb. 

Iron . . . . . . 8s. Del. por lb. 

Magnesium . . . . 9s. per lb. 

Potassium, 50% . . .'Is, Gd. per lb. 

Sodium, 50% . . . . 2s. Gd. „ 

Guuiucol Carbonate . . 11s. per lb. f«>r cut. lots. Slightly 
cheaper. 

Hexamino . . . . 3s. Gd. por lb. for English make. 

Market quiet and steady. 

Homatropiue Hydrobro- 
mide . . . . . . 90s. per oz, 

Hydraatino hydroehlor . . English make offered at 120a. per 

oz. 

Hydroqiiinone . . . . 4a. 3d. per lb. in cwt. lots. Foreign 

make. 

Hypophosp lutes-— 

Calcium . . . . 3s. (id. per lb., for 28-lb. lots. 

Potassium . . . . 4 b. Id. per lb. 

Sodium . . . . 4a. ,, 

Iron. Ammon. Citrate B.P. 2a. Id. — 2s. 5d. per lb., according 
to quantity. 

Magnesium Caibonato — 

Light Commercial . . £30 por ton not. 

Magnesium Oxide — 

Light Commercial . . £75 per ton, less 2$%. 

Heavy Commercial . . £2(5 por ton, less 2£%. 

Heavy Pmo .. .. 2a.-- 2s. 2d. per lb., according to 

quantity. Steady market. 

Menthol - 

A. HR. reeryst. B.P . . 52a. (id. per lb. Weaker. 

Synthetic .. . 2<?s.~- 31s. per lb., according to 

quantity. English make. Strong 
demand. 

Mercurials . . . . Market firm and none ,u tne. 

Rod oxide . . . . 6a. 3d. — Cs. 4d. per lb. 

Corrosive sublimate . . 3s. (id. — 3s. 7d. ,, 

White procip. . . . . 4a. 7d. — 4s. 8d. ,, 

Calomel .. ..3s. lid.— 4s. ,, 

Met h\ 1 Saliev lute .. la. 1 Id.- -- 2s. Id. per lb. T* iwlniry 

.-►till in bm< i favour 
Methyl Sulphoiuil . . 26s. per lb. 

Motol .. .. .. 11s. per lb. British mako. 

Morphine and Salts .. Redueed by R. to R 3d. per oz. 

Parafonnaldehydo . . 3s. per lb. 

Paraldehyde . . . Is. Gd. per )b. in free bottles and 

• Uses. 

Pheiuu et in .. .. Gm. (is. 3d. per lb. Pnee and 

demand steady. 

Phoimzono . . . . 7s. 3d. — 7s. (id. per lb. Quiet. 

Phenolphthoh in . . (is. lid. per lb. 

Potass. Bitartrate-— ■ 

09/100% (Cream of 

Tartar) . . . . 88s. por cwt., leas 2£% for ton 

lots. Firm market. Prices have 
upward tendency. 

potass. (Mralo .. ..Is. lOd — 2a. 2d. peril). 

Potass. Iodide .. .. 10s. 8d. — 17s. /id. por lb., accord- 

ing to quantity. Demand con- 
duit s heavy. 

Potass. Metabisulphite . . 7 Id. per lb., 1-cwt. kegs included, 
Quinn.*' Sulphate . 2« 3d p. r <>/., in 100 o/. tins. 

Very h< nvj demand. 

Reson m .. .. . ■ >-< lid ))»■! H>. Fnmci. 

Saccharin. . . . . . (i3s. per lb., m 50 lb. lots. 

vSalol Is. tid {- Jld ju ,■ jh. 

Silver protoinnto . . . . 9s. (id. per lb. 

Sod. Bonzoute, B.P . . 2s. 9d per lb. In quantity for 
British product. 

Sod. Citrate, B.P.C., 1923 Is. lid. -2s. 2d. per lb , according 
to quantity. Firm m common 
uith oilier citrates, 

\ 


8od. Hyposulphite — 

£13— £15 per ton. according to 
quantity, d/d. consignee’s sta- 
tion in 1 -cwt. kegs. 

Photographic . . 

Sod. Metabisulphite cryst 

37s. Cd. — 60s. per cwt. nett cash, 
according to quantity. 

Sod. Nitroprussido 

Sod. Potass. Tartrate 

10s. por lb. Less for quantity. 

(Rochelle Salt) 

75s. — 82s. Gd. per cwt., according 
to quantify. Steady market, 
good demand. 

Sod. Salicylate . . 

Sod. Sulphide — 

Market more active. Powder 

2s. 2d. — 2s. Gd. per lb. Crystal 
at 2s. 4d.— 2s. 8d. por lb. Flake 
2s. 9d. per lb. 

Pure rocryst. 

lOd. — Is. 2d. per lb., according 
to quantity. 

Sod. Sulphite, anhydrous 

£27 10s.— £28 10s. per ton, accord- 
ing to quantity, 1-cwt. kegs 
included. In largo casks £1 per 
ton less. 

Thymol 

l(»s. Gd. per lb. Vt r\ -cutvq 

indeed. Still rising. 

PERFUMERY CHEMICALS 

Acetophenone 

12s. Gd. per lb. 

Aubepine . . 

14s. Gd. ,, 

Amyl Acetate 

2s. 9d. ,, 

Amyl Butyrate . . 

6s. 9d. ,, 

Amyl Salicylate 

3s. 3d. ,, 

Anethol (M.P. 21/22° 0.) 
Benzyl Acetate from Chlo- 

4s. Gd. ,, 

rinc-freo Benzyl Alcohol 2s. 10 Id. „ 

Benzyl Alcohol freo from 

Chlorine 

Benzaldehydo froe from 

2s. 10 Id. „ 

Chlorine 

3s. Gd. 

Benzyl Benzoate 

Cinnamic Aldehyde 

3s. Gd. ,, 

Natural 

15s. 6d. ,, 

Coumarin 

20s. ,, 

Citronollol 

1Gb. ,, 

Citral 

10s. 

Ethyl Cinn&mnte 

15s. ,, 

Ethyl Phthalato 

3s. 3d. ,, 

Eugenol 

10b. Gd. „ 

Goraniol (Pabnarosa) 

35s. ,, 

Geraniol . . 

11s. — ’18s. (id. per lb. 

Heliotropine 

7s. por lb. 

Iso Eugenol 

L5h. 9d. 

Linalnl ex Bois do Rose. . 

2Gs. ,, 

Linalyl Aeoiato 

2Gs. ,, 

Mothyl Anthramlate 

9s. Gd. ,, 

Methyl Benzoate 

6s. ,, 

Musk Ambrett© 

45s. ,, 

Musk Xylol 

lGs. Gd. „ 

Ncrolin 

4s. 9d. ,, 

Phenyl Ethyl Acetate . . 

12s. 6d. „ 

Phenyl Ethyl Alcohol . . 

10s. ,, 

Rhodinol 

57s. 6d. ,, 

Safrol 

Is. lOd. ,, 

Terpineol . . 

2s. 4d. ,, 

Vanillin . . 

24s. — 24s. 9d. per lb. Price re- 
duced. Demand steady. 

ESSENTIAL OILS 

Almond Oil, Foreign 

S.P.A 

15s. Gd. per lb. 

Anise Oil 

2s. 8d. por lb. 

Bergamot Oil 

19e. (ki. per lb. 

Bourbon Geranium Oil . . 

3Gs. Gd. 

Camphor Oil 

70s. por cwt. 

Canonga Oil Java 

10s. Gd. per lb. 

Cinnamon Oil, Leaf 

6$d. per oz. 
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Cassia Oil, 80/85% 
Citronella Oil — . 

Java 85/90%.. 

Ceylon . . 

Clove Oil . . 

Eucalyptus Oil 70/75%. ! 
Lavender Oil — J 

French 38/40% Eaters 
Lemon Oil 
Lemongraas Oil 
Orange Oil, (Sweet 
Otto of Rose Oil — • 
Bulgarian 
Anatolian 
Palma Rosa Oil . . 
Peppermint Oil — 

Wayne County 
Japanese 
Petitgrain Oil 
Sandal Wood Oil — 

Mysore 
Australian 
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8s. 9d. per lb. 

9s. per lb. 

3s. 9d. per lb. 
m. per lb. 

2s. per lb. 

29s. per lb. 

3s. porlb. ('I caper. 

3d. por oz. 

13s. 3d. per 1)>. 

30, s. per oz. 1 )<>aivr . 

20s. per oz. l)ear<v. 

19s. por lb. 

20s. 9d. por lb. 

14s. 3d. per lb. 

9s. Od. per lb. Cheapen 

2 Oh. Cd. per lb. 

21s. por lb. 


PATENT LIST 


1 >,704. 


J. 

10.094. 


15,955 


of 


II. — Complete Specifications Accepted 

35,023 (1922). Dedorich (Ditruar). Treatment 
hydrocarbons, particularly erudo petroleum, (191,037.) 

7805 (1923). Asliloy, and Aldridge and Rankin, Ltd. 
Apparatus for making coal-gay. (217,909.) 

8738 (1923). Tully. Manufacture of gas. (217,998.) 


11 , 

Ph. 


Tla dates Riven lit thm IM, «iro, in the cns<« of Applu alien* (or Piilont- 
tlmsn of : imp irat Or , 8 n ml hi the rime of fJoi..,.|etc S trrlrtr.tt.ons nrr,- ul 
^ ; , h , 0 ' )il ilLl ; n,u ™‘ * in vi hid, the mvoptaiicc Is ..tinomnvd ( Li- 

plrto Sped rations Unis advertised ,-m .im-pUd arc open to liihnerHn . 
the Patent Otliee Immediately, and to opposition I.. /.re Sept. Oh they 
arc on Hale at Ip each nt the Patent Ofliee bale P.iauch, Quulitv Comt 
t htincery Pane, Loudon, W.r. 2 , on July 24.I1. * tl 

I.— Applications 

Boldy. Drying-machine. 10,054. July 4. 

Ouylils. Process of preparing sintered material*. 15,95! 
July 2. 

Hoppers Coke Oven Co. Ltd. Apparatus for distilling 
mixtures of liquids. 15,801. July 1. (Ger., 5.7.23) 
Lockhart. Hydraulic separators etc. 15,832. July 1. 
Marks (Daivo Sales Corporation). Drying, burning, or 
revivifying material. 15.710 June 30. 

Moll. Regenerative furnaces. 15,721. June 3 <l 
R igby. Drying apparatus. 15,791. July 1. 

I. — Complete Specifications Accepted 

1950 (1923). Flint. Evaporator uppmaui*. (217,945 1 
7899 (1923). Dumont. See VII. 

lo,wJ5 (1923). Jones. Automatic control of temperature* 
m evaporating, drying, etc. (218,080.) 

10,214 (1923). Myeoek. Autoclaves, kiors, etc. (218,098.) 
28,018 (1923). Lacy. Frame for use in solvent recovery 
by distillation, after extraction. (218,178,)* 

II. — Applications 

Barrs. Briquetting material. 15,937. July 2. 

Heath. Catalysts and production of liquid fuel. 

July I. 

Joflue. Fuel briquette. 15.725. Juno 3o. 

Marks (Dano Sales Corporation). 15,710. See 
Tapping. Binder for briquetting fuels etc. 

July 4. 

Violini. Find briquette. 15.725. June 30. 

Wallace. Production of decolorizing carbons. 

July 2. 


U,l>2ti -South Metropolitan fj„ s Co.. Evrtnn, 

(*21S0f"i") , r { " r roi.ioT.-inf; carbon disulphide. 

13.22! (1023) I’raceiq. IVt pamtiun of p.tlvon. lent fuels 
for converting tlu-ir ..slu-s into I.ydrm.li,- foments. (218,075.) 

HI. — Application 

Eoko and Maxted. 15,009. *SV. XX. 

III. — Complete Specifications Accepted 

35,023 (1922). Dedorich (Ditmar). 

10,003 (1923). Tyrer. Mann fact m 

phenolic bodies. (218,034,) 

IV. — Applications 

Farbenfabrikeu vorm. F. Bayer und Co. Manufacture of 
O7.o -dyestuffs. 10.138. July 1. ((ter., 18.7.23.) 

Hansford (Cassells, und Oo ). Manufacture of nzotii- 
phenvlmethaiio dves. 15,812. July 1. 

V. — Application 

Buschke, and Veroiu. Ghmzstufi - Ful»r. Method of re- 
covering noetic acid from acetic solutions of ;it t <\ [ (ellulo.se 
10,021. July 3. 

V. — Complete Specifications Accepted 

8238 (1923). Colo Treating sdk. (2o7,i45.) 

8994 (1923). Colas, and I/Alpha Soe. Anon. 'IVeatmg 
C>()0°48‘>7 rU,ng fl ° ln th ° ,ixivlutio!1 of vegetable matter. 

1500 (1924). (‘hem. Fahr Gr.csheim-Klektron. and Ww*. 
Ohtainmg fibres from plants of (he agave and sue, a etc. 
(21 8,21 a ) 

VI. — Application 

Geigy ,Soe. Anon. Dyeing or printing text,! 
etc. 15.993 July 3. (Ger., 23.7.23.) 

VI. Complete Specification Accepted 

<933 (1923). Russell and Broomfield 
and filling, ot textile fabrics. (217.973.) 

VI I. — Applications 

(asale, CataKtie .s\nthosi.s of ammonia. 

30 

l rologmo. and Nalzborgwerk Neu-Stassfurt . 
reeovciy of nulls. 10, 1)2 L July 3. 

Dow son and Mason Gas Plant Co., JJd. 15,979. Xcc i\ 
Buschke, and Vorein. Glan/st off -Fa hr. 10,021, See V. 

Rhenaniu Vcn*iu Ohcmiseher Fabrikon Akt.-Gea, Process 
ot dissolving rocks etc. 15.840. July 1. (Ger.. 10 7.23.) 

VII. — Complete Specifications Accepted 


fabrics 

Filling, or dyeing 

15,088. June. 
Process for 


lunie-kilns and other vertical 
Producing nietul oxides etc. 

Manufacture uf 


"899 (1923). Dumont, 
kilns. (217,970.) 

8201 (1923). Gjersoe. 

(217,970.) 

857(i (1923). Stewart, and Lajiorte, Ltd 
barium peroxide. (217.98S.) 

18,552 (1923). Shi mad zu. Manufacture of lead suboxide 
intermingled with metalhe lead powder. (218,119.) 

VIII. — Complete Specification Accepted 

19,071 (1923). Ohlscn. l’rodtieing impermeable strong 
and acid-proof tubes, bricks, etc. (218,127.) 

IX. — Application 

Do* sou am! Mason Uus Want Co., Etch, Maltin', aiul 
I atom Gas-fired lime kilns. 15,979. July 3 

IX. — Complete Specifications Accepted 
7899 (1923). Dumont. See VI 1 
13,221(1923). Praeaiq. See II. 

X. — Applications 

Aurts. Extraction of metals from their ovide- ot. 
1.>,82G. July 1. (Belgium, 28.7.23.) 

Bosch. Blast furnaces, cupolas, etc. 15,924. July ■» 
Bit lien and Chopra. Mamifucturu of steel* lilOtu 
July 3. ’ 

Douksch laixemhiirgischo Bergwcrks- und Hutton V kt -G*’s 
Hard alloy. 15,797. July 1. (Ger., 10.7.23.) 
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Fitzgerald. Means for recovering gold etd. from dilute 
solutions. 15,772. July 1. 

Holzapfel. Protection of metals by coating. 15,830. 
July 1. 

Jo.se ourt, Pattieon, Roso, and Seal Co. Removal of rust 
aud scale from metals. 15,092. .rune 30. 

Marks (Glockcnstahlwerke Akt.-Gos. Vorm. It. Lindenberg). 
Stool alloys. 15,708. June 30. 

Marks (American Manganese Steel Oo.). Heat treatment 
of manganese stool. 16,031. July 3. 

Rhonania Vorein. Cbomisehor Fahnkon Akt.-Ges. 15,846. 
See VII. 

Sohaap. Ifoat treatment of iron. 15,823. July 1. 
Voroimgto Alummium-Werke Akt.-Gos. Aluminium alloys. 
16,147. July 4. (Ger., 10.8.23.) 

X. — Complete Specifications Accepted 

1920 (1923). Loitus. Metallurgical furnaces. (217,943.) 
4814 (1923). Berlin. Producing ferro-ohromo ajid other 
ferrous alloys. (201,520.) 

5705 (1923). Boi.*'n. Producing rustless iron and steel. 
(202,952.) 

7447 (1923). Thompson (Commercial Steel Co.). Steel. 
(217,963.) 

8002(1923). Marks (Kernel Laboratories, Inc,). Alloys. 
(217,991.) 

8993 (1923.) Minerals Separation, Ltd. (Minerals Separ- 
ation North American Corporation, Ltd.). Froth-flotation 
concentration of ores etc. (218,012.) 

XI — Application 

Prythorrh. High -temperature resist nneo furnace. 10,079* 
July 4. 

XI L — Applications 

Fuirvvealhor (Kutsit Soap Co.). Soap compounds. 16,206. 
July 5. 

Lever Bros., Ltd., and Tainsh. Manufacture of soap 
products etc. 15,815. July 1. 

Taylor. Manufacture of margarine etc. 16,166. July 5 

XII. — Complete Specification Accepted 

22,447 (1923). Walton, and Tokalan, Ltd. Manufacture 
of oloo stearate of glyceryl. (218,154.) 

XIII. — Applications 

Baggaley. Sympathetic inks. 15,864. July 2. 
Goldschmidt, Prill, and Wohl. Purification of pine tars 
and resin oils. 15,647. Juno 30. (l)an(zig. 19.2.24.) 

Witt. Preparation of a washable paint etc. 16,137. 
July 4. (Fr., 6.7.23.) 

XIII. — Complete Specifications Accepted 

5708 (1923). Armour. Purifying crude turpentine oils. 
(194,286.) 

11,558 (1923). Ban. Synthetic resin. (218,054.) 

XV L — Application 

Taj lor. Treatment of soil. 16,047. July 4. 

XVII. — Complete Specification Accepted 

900 4 ( 1 923). Imray (Sue. of Chemical Industry in 
Basic). SV XX. 

XVIII.-- Applications 

Distilleries drs Don v- Sevres [formerly Sue. Rieard, Allenot, 
et (he.). Manuiaeture of absolute alcohol. 15,946. July 
2. (IVidum, 6.7.23.) 

Kuhn. Manufaet uiv and extraction of nitrogenous pro- 
ducts from yeast etc. 16,13!*. July 4. (Fr., 7.7.23.) 

XIX* — Applications 

Aten and Lulofs. Pasterni/mg or sterilizing liquids. 
10,150. July 4. 

Dixon. Purification of water etc. J 5,7 17. July 1. 
Kahn. Manufacture and extraction ot nitrogenous pro- 
ducts etc. from fish etc. 16,140. July 4. (b>., 7.7.23.) 

Taylor. 16,166. See XII. 


XX.— Applications 

Coke and Maxted. Oxidation of aromatic hydrocarbons. 
15,669. Juno 30. 

Distilleries des Deux - Sovrcs (formerly Soo. Rieard, 
Allenet, ot Oie.). 15,946. See NV1IJ. 

Dreyfus. Manufacture of aliphatic compounds. 15,936. 
July 2. 

XX. — Complete Specifications Accepted 

9004 (1923). Imray (Soc. of Chomical Industry in 
Baslo). Manufacture of soluble acid calcium salts of inosite- 
phosphoric acid. (218,014.) 

31,879 (1923). Wibaut. Manufacture of alkyl halides. 
(209,722.) 


GENERAL NOTES 

Official Trade Intelligence 

The Department of Overseas Trade (Development 
and Intelligence, .35, Old Queen Street, London, 
S.W. 1) has received the following enquiries for 
British goods. British firms may obtain further 
information by applying to the Department and 
quoting the specific reference number : Argentina : 
Steel , ( A . X. / 1 1 20 ) ; Belgium : Chemical products, 
ores, (48) ; British India : Steel, (East Indian 
Railway Co., 73-70, King William Street, London, 
E.C. 4) ; Canada : Hardware, (39) ; Cutlery, leather, 
(41); Brass, hardware, (42 and 43); Chile: Class, 
(77); Iron wire, (78); Wallpaper, varnish, (79); 
Cuba : Artificial silks, (80) ; Denmark : Iron and 
steel, (52) ; Italy : Copra, (54) ; Mexico : Steel, 
(81) ; Netherlands : Sugar, (58) ; Chemicals, (62) ; 
Boland: Rubber tyres, (B.X./1004) ; Rumania: 
Asbestos, (05) ; South Africa : Steel, (A.X./1102) ; 
Hides, (B.X./1075) ; United States : Rubber, (73); 
Steel, (A.X./1098) ; China clay, (B.X./1074) ; 
Uruguay : Steel , ( A . X . / 1 1 2 1 ) . 

Metallurgical and Mining Notes from Canada 

The ground has been broken for the erection of 
the first unit of the Dominion Alloy Steel Company 
at Sarnia, Out., This portion of the plant will cost 
$1,500,000. The ultimate plans call for a $3,000,000 
equipment. 

The Carbon and Alloy Steel Company is opening 
a plant at Montrose, Ont. Mr. Wiles, of the firm of 
Carlisle and Wiles, Sheffield, Eng., has arrived to 
take charge. 

The Canadian National Railway has placed an 
order for 50,000 tons of 85 and 100 pound steel 
rails with the British Empire Steel Corporation, 
Sydney, N.S., and 40,000 tons of similar rails with 
the Algoma Steel Co., Sault Ste Marie, Ont. This 
will represent between .350 — 400 miles of railway' 
track. The same railway has placed orders for 20 
very large locomotives with the Canadian Locomotive 
Co., Ltd., Kingston, Ont., and 30 powerful freight 
locomotives in Montreal. 

The surplus zinc concentrates of the Sullivan 
Mine, southern British Columbia, are now being 
shipped to Antwerp for treatment. It is anticipated 
that over 100,000 t. will bo exported during the year. 

Much British capital is now invested in the gold 
and silver mines of North Ontario, and practically 
controls seven or eight properties. 
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EDITORIAL 


T his week we are honoured bv being allowed 
to publish the Annual Reports of two 
important organisations which have made 
Chemistry and Industry their official Journal. With 
the Association of British Chemical Manufacturers 
the Society has long had a (dose, though an informal, 
connexion and at the present time the General 
Manager of the Association is the President of the 
Society, so that it will be safe to presume that 
eo-oporal ion between these two bodies will be easily 
maintained. The Association has been of great help 
to the Journal in many ways, and we are glad to 
acknowledge with perfect sincerity the consideration 
and friendly assistance always given, and we believe 
gladly given, whenever these were desired, in I lie 
work of co-onlinating the chemical activities of the 
country the Association must necessarily play a 
dominant part; the Society of Chemical Industry 
has made its main function the publication of 
information of value or of interest to applied chemists 
and others engaged in the chemical industry of the 
country. It will be seen from the Annual Report of 
the Association how many and how varied are the 
problems of chemical manufacturers which are 
common to the industry as a whole and can bo 
conveniently solved in common. Our new President 
a few years ago gave up to party what was meant 
for mankind ; this did not narrow his view of life 
nor was his political career so prolonged as to mould 
him iu a definite crystalline form whose sharp edges 
and angular points hinder his utility in positions 
where some elasticity and power of accommodation 
are necessary. He becomes our President at a 
time of singular interest and some difficulty, but he 
has some unusual advantages in addition to his 
own abilities. Ho has the advantage of speaking 
at any time, subject of course to the views of liis 
two Councils, for two closely allied organisations 
whose ultimate aims are identical, the furtherance 
of the interests of industrial chemistry. He has the 
further advantage of being able at any moment to 
secure the help of a very large number of chemists, 
using k the word in a very wide sense indeed, who in 


the past have profiled by his advice and encourage- 
ment and will in the future not be unmindful of 
this fact. It would be futile and indiscreet to set 
out the advantages which he possesses in an unusual 
quantity of common sense and so on ; ihose who 
know him are w'oll aware of these, and probably he 
knows himself sufficiently for this purpose. 

* * * 

The Institution of Chemical Engineers is a body 
of recent growth and its formation was regarded by 
many chemists as a rather unnecessary development. 
Both the Chemical Engineering Group and the 
Institution of Chemical Engineers have ideas and 
aspirations which are apt to conflict with the tra- 
ditions and past history of chemical societies. Tho 
chemical engineers have been regarded as unorthodox 
in the worst sense of the word: but the chemical 
engineers are engineers with a chemical trend, and 
with chemical knowledge, not chemists. They have 
a different way of looking at the problems ; some say 
they have brains of a different constitution or com- 
plexion. Whatever may be the truth abuiil these 
matters the fact remains that chemical engineering is 
already an extremely complicated and important 
industry and will steadily become so to an even 
greater degree. It appears to us that it is to the 
advantage of engineers and of chemists that they shall 
work harmoniously together in promoting civilisation 
in the world. It is really of more importance that 
they should work together than that they should 
work harmoniously. A few discords make an agree- 
able feature in modern music, and many a happy family 
is enlivened by a few domestic jars. Not that there 
is any discordant element about the relations be- 
tween chemical engineers and the Society of Chemical 
Industry or this Jovrnal. Many important papers 
on chemical engineering have already been published 
in our columns, and if we can continue to receive 
such articles in the future the value of the Journal 
will increase greatly. Several of the papers of the 
Institution of Chemical Engineers have been of excep- 
tional pierit, well written, accurate and com prehen- 
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siw The Institution has puljlis] l<-< 1 some Transac- 
tions which have already become indispensable to 
industrial chemists, and the Society of Chemical 
Industry is extremely proud that the Institution P 
willing that a number' of the Transaction** should be 
published in these columns m pursuance of the 
arrangement mentioned in the Institution's Report 
We look forward with considerable confidence to 
printing some of these in the co use of the next tew 
weeks, and are sure that the < ireul.it ion ot proofs ot 
them beforehand will (Made ( on**alet able interest. 


it has hem widely proclaimed in the da 1 1 \ press 
that men urv has been partially converted into 
gold by a distinguished Herman man of science. 
No student oi modern chemist r\ can now regard 
this teat as impossible . t he com ersion of one element 
into another is hourly taking place in mans parts 
of the world and the artificial dMnfegrat ion of 
elements has already been accomplished by certain 
physicists. Nevertheless, considerable < nution or 
scepticism is still necessary when micIi startling 
phenomena as the artificial production of gold are 
announced It is not that this cannot be done ; 
surely within the next twenty year-* it will he done ; 
it is merely that the operation will at first !>e extremely 
difficult, so difficult that its effect on tin* future 
supply of the noble metals need not disturb tire 
present generation. The daily papers have within 
the last few days pro\ ided us w it It anothei announce- 
ment almost equally sensational and probably equally 
controversial We allude to the letters to the 
Ihxity Mail by Sir William Pope and Profess* »r Dixon, 
both ot Cambridge, on the properties of a much 
advertised preparation known as Yadil. It is 
unfortunately dilliciilt to make seieutilie tests of 
medicines a few days ago an acquaintance ot 
ours was afflicted with pains, a high temperature 
and other infallible symptoms ot disease After 
a ( k ou pie of days m bed he leeovered and was m 
normal health again, without tin* aid ot am medicine 
Had he taken a few cubic centimetres of Y's infallible 
cure or a limited number of X's all-healing pills, 
who can sa\ he would not have equally recovered 1 
In such a case the credulous would ha\e ascribed 
t lie reeo\ery to the drugs. Ibit we cannot conven- 
ient I \ find two human beings with similar symptoms, 
similar powers of resistance, similar inherited 
tendencies and similar determinations to ivcovri' 
and treat one with the drug and leave the other to 
the care ot Nature. The history of magiy astrology, 
spiiitualism and souk* other occult studies shows how 
many possible causes may explain a particular fact 
and how illogical arc the mental processes of those 
who are deeply imbued b\ a belief in the universal 
efficacy ot a change in the moon, m telepathy, in 
talismans or m a dilute solution <>t simple organic 
compounds associated with a smell resembling* that 
of garlic Those who believe that the day they 
give a garden paitv is always wet. tfi.it ii is unlucky 
to go to sea on a Friday' or to go to the Court ot 
Appeal with a decision of Mr Justice A in then' 
favour, can find plenty of evidence to -uppoit them. 
We are all credulous, even editors. 


THE THEORY OF CO-ORDINATION AND 
THE LEWIS-LANGMUIR STRUCTURE OF 
THE ATOM 

By C. J. BROCKMAN 

(Contribution from the Chemical Laboratory of the 
University of Georgia) 

The theoretical background of Werner's theory of 
co-ordination is practically the same to-day as it 
was when it was first announced. It has been shown 
that “ anions such as chlorine can combine with 
metallic cations (Or, Pt, CM, On, etc.) in tw r o essentially 
different ways ; they may be either in the inner 
sphere, attached by ‘ co-ordinativQ valencies,’ or 
in the outer sphere of the molecule, attached by the 
ordinary typo of bond.” 1 

To explain complex compounds, Werner has postu- 
lated the “ co-ordination number,” which is the- 
number of atoms or radicals in the first or inner 
zone. 2 

Beyond this and a host of experimental data there 
is very little theory concerning co-ordination com- 
pounds. T. M. Lowry 3 lias developed some valuable 
ideas with reference to the Luvis-Langmuir structure. 
The Bohr theory of atomic structure has been corre- 
lated with co-ordination by N. V. SidgwiekA 

Several assumptions of the octet theory will be 
taken as the starting point, namely: — 

1. Positive valence is determined by the number 
of electrons which an atom gives up. 

2. Negative valence is determined by the number 
of electrons which an atom takes up. 

3. Covalence is determined by the number of 
electrons which an atom shares with its neighbours. 

4. Chemical combination is due to a “ natural 
urge ” which causes the atoms to take on or lose 
electrons so that the stable groupings of 2, 8, IS or 32 
electrons may be formed. 

Lowry builds his theory oil these four postulates 
and the following statement : “If one atom shares 
two electrons with another but contributes both 
electrons to the common stock instead of only one. 
it acquires a positive charge, whilst its neighbour 
(which has acquired a half-share in two electrons not 
oiiginalK belonging to it) becomes negatively 
charged.” He then goes on to show that in platinie 
chloride t lie outer shell of 32 electrons is completed by 
drawing in six doublets from six chlorine ions. These 
six doublets axe held in common by the platinum 
atom and the chlorine atoms arid each element can 
claim an equal share- in them. That is the platinum 
atom gains six electrons and each chlorine ion lose.s 

(1) Nernst, “ Tlicoii deal Chemistry ” 11123 odition, p. 41, ‘h 
M ucmillan. 

(2) Werner, “New Lie s on Inorganic Chemistry,” 1011 
edition, p. 47 et. seq. Longmans. 

(3) T. M. Lowry, Chemistry and Industry, Vol. 42 (1023), 
pages 310, 412, 402, 023 especially, together with other papers 
m the some journal. 

(4) N. V. Sidgwiek. J. Chew. . Soi\, 123, 725 (1023) ; Chemis- 
try and Industry, 42, 001 and 1203 (1923). 
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one, that is, the platinum atom is in the bivalent ion 


Cl 

*f 4- 4- + 

Cl 


Cl 

CT 

Cl 

Ft 

ci 

Cl 


Cl 

Pt 

Cl 

CT 


PtCl 6 and the iun contains six neutral chlorine atoms 
held by covulenoies. whilst the double negative charge 
is held by the plat mum. 

Lowry, furthermore, assumes that in the cobalt 
ammines each molecule of ammonia that is co- 
ordinated therefore acquires a positive charge like 
that of an ammonium ion, whilst the cobalt atom 
gains one electron. The effect is first to neutralise 
and then reverse the charge on the metal. Tims 
in the hexammincs the charge on the cobalt is 


changed from 00 + + + 

• - 0 - 

to Co , as 

follows ~ 

+ 

N 

JL 

N + 

N j- 4. j- N 

N 

N 

Co 

— ► + 

Co + 

N N 

N 

4. N 

N 


N 


(The H atoms of tho ammonia groups are omitted for 
the sake of simplicity.) 

The theory now suggested differs from that of 
Lowry in that the co-ordination of the ammonia 
groups does not change the charge on the platinum 
ion. The accumulation of evidence points to this 
fact as a general rule, and that the third assumption 
above should be broadened to include the fact that a 
molecule may contribute a pair of electrons to Un- 
common stock to be shared by two atoms with tho 
formation of a covalent bond. It will also be shown 
that, when an anion is co-ordinated it contributes two 
electrons if monovalent, four if divalent etc. to the 
common stock to be shared by both atoms and so 
becomes covalently bound to the central atom ; in 
being so bound a monovalent ion reduces the positive 
charge on the central ion b\ one, while a divalent ion 
reduces the charge by two units. 

Complexes Containing IT vriM .u 

The platinum atom having 24 electrons in its outer 
shell gives one electron to each of 4 chlorine atoms 
forming the compound PUT*, in which the platinum 
ion has 20 electrons in its outer shell and carries a 
positive charge of 4. The urge to complete the outer 
shell of the platinum ion to 22 electrons (that is the 
configuration of the outer shell of tin* next higher 
inert gas niton) is sufficiently strong to eau.se GNH a 
groups to be absorbed by the ion. Each { group 
contributes a pair of electrons (making 12 in all) to 
the outer shell of the platinum ion. so bringing the 
total number of electrons to 32. Thu compound so 
formed is veil known as hexammine-plate chloride’’ 
iPtGNtyCb. in which there are 3 ions— namely, one 
itll 

[PtGNHal, and 4 chlondions. 

If only 5 NH n groups are co-ordinated by the 
platinum ion the other two electrons needed to com- 
plete tho shell of 32 are supplied by a ehloridion. 
That is 5 NH 3 , and one chlorine atom are co- 

(5) See “Inorganic Complex Compounds,” Schwarz-Bass, 
p. 25, Wiley, 1923. 


ordinated ; but in eo-oi (limiting the chlorine ion 
the platinum ion receives one electron which it origin- 
allv gave to the chlorine to form tho ehloridion, 
together with another electron which it did not 
previously give to the chlorine atom ; the net result 
is that the positive charge on the platinum ion is 
reduced by one unit forming the complex compound 

chloro-pentammine-plate chloride ^Ptr^jj in ^ 

which only three chloridions are known to be present. 

In the compound dichloro-tetrammine-platc chlor- 
ide £pt^jj Job the platinum ion receives 8 electrons 

from 4NH ;| groups and 4 more from 2 chloridions, 
and completes its shell of 32 electrons. The co- 
ordination of tho 2 chloridions decreases the positive 
charge of the central ion from 4 to 2, so that only 
half of the chlorine in the compound is present as 
chloridions. 

This scheme may be followed through to the 
compound tetrachloro-diammine-platinuin 

which is a non-electrolyte. The four positive charges 
on the platinum ion have been entirely neutralised 
by the 4 negative charges in the co-ordination of the 

4 chloridions. To complete its shell of 32 electrons 
the platinum ion in potassium pcntachloro-ammino 

platdttto [Pt^ 3 ] K receives 2 electrons from the 

NH 3 group and 10 from the chloridions, together with 

5 negative charges which not only neutralise the 4 
positive charges’ on the platinum ion, but leave an 
excess of one negative charge on the platinum. It 
is this one negative charge which accommodates the 
potassium ion. 

If no ammonia molecules are available for co- 
ordination as is the case when platinic chloride is 
treated with a solution of potassium chloride, the 
platinum ion co-ordinates G chloridions to complete 
its shell of 32 electrons but also receives 6 negative 
charges which leave the platinum ion with an excess 
of two negative charges so that the two potassium 
ions can be accommodated to form potassium 
hexaehloro-plaleate (potassium chloroplutinate) 

| Pt4CT |K 2 . 

The fact that the halogen atoms inside the brackets 
are co-ordinatively attached to the platinum atom is 
proven by the fact that thc\ cannot be present as 
halogen ions since they are not precipitated by the 
addition of silver nitrate 

One co-ordinated ammonia molecule may be re- 
placed by a pyridine molecule as in J^Pt^jj K- Two 

monovalent acid radicals may be replaced by one 
divalent radical as the carbonate or sulphate radical. 
This means that a divalent anion on co-ordination 
brings with it 4 electrons and two negative charges, 

os in 

The platinous ion can also form complex com- 
pounds, but in this case the outer shell contains 30 
instead of 32 electrons. Starting with platinous 
chloride in which the platinum ion has 22 electrons 
in its outer shell, the co-ordination of ammonia leads 
to the compound [Pt4NH a ]Cl 2 in which the charge 



758 


' CHEMISTRY AND INDUSTRY 


July 25, 1W4.,; 

W v 7'^' v 


on the platinum ion remains unchanged at 2. If 
only three ammonia molecules arc co-ordinated the 


compound is Jci and the platinum ion has 

lost one positive charge by the co-ordination of < 
chloridion. Similarly we have the compounds 

Olid ! OnhJ k : [l^Cl]K, 


In any of the above compounds the chlorine as an 
ion or in the co-ordinated condition may be replaced 
by another member of the halogen family, by the 
cyanide or the thiocyanate group ; two halogen 
atoms may be replaced by one divalent acid group. 


Complexes Containing Cobalt 

Much has been reported on the cobalt ammines, 
so that many of the series of these compounds are 
complete. The cobalt atom lias 9 electrons in its 
outer shell, and responds to the urge to complete this 
shell to 18 electrons, which is the stable configuration 
of the next higher inert gas, krypton. The cobalt 
ammine-nitrites will be taken as typical examples. 
In cobalt nitrite the cobalt atom in becoming an Ion 
gives three electrons, one to each nitro group, which 
leaves the cobalt ion with 0 electrons in its outer 
shell. The stable configuration of 18 is obtained by 
co-ordinating f»NH 3 molecules to form hexammine* 
cobalti nitrite [CoONH 3 )(N0 2 ) 3 . Each NH 3 denotes 
a doublet toward the completion of the shell of 18 
electrons and shares them with the cobalt ion. As 
the charge is not changed by this co-ordination, the 
cobalt ion still retains its positive charge of three. 

If only 5NHL groups are co-ordinated the shell of 
18 electrons is obtained by co-ordinating one nitrite 
ion which loses its property as an ion, and so decreases 
the charge on the cobalt ion from three to two, 
forming intro-pent ammine-cobalti nitrite. By a 
similar process the following cobalti nitrites may bo 
formulated — 


Co^VI . 
Co 3NH J ’ 


[ C ' 0 2NH 2 ,] K ; [ Co N N H < 3 ? ] K - : [CoCNO,]k 3 

In the above compounds the NH 3 molecule may bo 
replaced by a water molecule forming the following 
compounds : — 



r 2ci ~i 
Co h 2 o 

01; 


L 3NH 3 J 


r ci i 

rci 2 H 2 o 

1 

Co H.,0 CL; 

Co 

15r 

L 4NU 3 J 

LBr 4NH 3 . 

J 


in which the halogen atoms arc interchangeable with 
each other and with the nitro group. Also two mono- 
valent atoms may be replaced by a divalent acid 
radical as the C 2 0 4 , C0 3 or ethylendiamine groups to 
form compounds as 



Then, too, one NH a molecule may be replaced by a 
salt molecule or even an acid molecule as in 

r AgCNSn r KNCXn 

Co (N0 3 ) 3 ; Co N0 2 (NH s ) 2 ; 

L 5NH 3 J L 4NH 3 J 



The compound K 4 Co(CN) e formulated on the above 
system as [Co6CNJK 4 is a cobaltous compound, in 
which the cobalt ion starts with 7 electrons in the 
outer shell, and adds 12 more from 6 cyanogen groups, 
making a shell of 1 9 electrons which configuration is 
unstable. The result is that the compound breaks 
down to K 3 Co(CN) 6 according to the equation : — 
2K 4 Co(CN) fi d 2HC1 — »2K 3 Co(CN) 6 -f 2KC1-|-H 2 . 
This latter compound [Co6CN|K 3 is stable, being the 
well-known potassium cobalti nitrite in which tho 
cobaltic ion with G electrons in its outer shell adds 
12 more, making tho stable group of 18. Under 
ordinary conditions the salts of trivalent cobalt are 
unstable, but in complex compounds tho trivalent 
cobalt compounds are the more stable, which sub- 
stantiated tho theory set forth above. 


Complexes Containing Chromium 

The chromium complexes follow the rules set out 
above except that in building up the outer shell of 
electrons the stable configuration of 18 is never 
attained ; the process of co-ordination stops when 
the number of electrons in the outer shell reached 15. 
The following compounds bear out this fact. In 
hexammine-ohromi thiocyanate the chromium ion 
lias three electrons in the outer shell, and receives 12 
more from the GNtf 3 groups co-ordinated, bringing 
the total to 15. If a smaller number of NH 3 groups 
arc co-ordinated a corresponding number of SCN 
groups are co-ordinated, as described above, so that 
the complexes of this series will be : — 


[(.'r 6NH 3 ](SCN) a ; [Crgjg ](SCN) 2 ; 

MS]** Mg]; 

[<> an ; [CrflSCNJRj. 


Tho aquo-ammine chromi chlorides are well 
known, and their ionisation has been studied. All 
these compounds conform to the same scheme as do 
the thiocyanates. The aquo ammiiio chlorides of 
chromium are more stable than those of cobalt, and 
all but one of the scries are known. They are rather 

sensitive to heat, for example Jci 8 

loses its molecule of water when heated, with the 
result that one ehloridion is co-ordinated, leaving 

only two chloridions in the complex \ Cr^ K .lev 7 ;: 
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Complexes Containing Iron 

*^ ie J er f^ c com P°unds ar( -S as a rule, more stable 
than the ferrous compounds, but not always, which 
fact may be interpreted as follows : The co-ordin- 
ativoly saturated atom of iron which has an outer 
shell of electrons approaching nearest to the stable 
krypton grouping of 18 electrons will form the most 
stable complex compound. Experimental data sub- 
stantiate this fact. K 4 Fe(CN) e is more stable than 
K 3 Fe(CN) 6 . In the former the iron atom is in the 
bivalent state, and so starts from 0 electrons in its 
outer shell, adds 12 more to make 18 in all ; in the 
ferricyanide the iron being in the ferric state starts 
from 5 electrons, and by adding 12 more makes a 
shell of 17. 

On the other hand, when iron is combined with three 
molecules of a-dipyridyl or 3 molecules of v-phenan- 
throline tri valent, iron is only retained by very cau- 
tious work. An analysis of the electronic condition 
of these complexes shows that in the ferric state the 
5 electrons in the outer shell receive ] 2 more (4 from 
each of three a-dipyridyl molecules etc.), making a 
shell of 17, while in the ferrous ion the 6 electrons 
add 12 more to make a shell of 18, the more stable 
grouping. 

This analysis shows that a smaller number of elec- 
trons than is required to complete the next higher 
stable grouping is tolerated in the case of platinous 
compounds with good stability, also in some iron 
complexes, but a shortage scorns to be preferred in 
the case of chromium complexes. But under no 
conditions is a stable compound formed when the 
number of electrons exceeds the stable grouping as 
in the case of the potassium cobalt ous cyanide 
K 4 Co(CN) 6 . 

Summary 

1. The formation of co-ordinated complex com- 
pounds is explained as the result of a natural desire 
on the part of a metallic ion to complete its outer 
shell of electrons to that stable grouping assigned by 
the Lewis-Langmuir theory to the next higher inert 
gas. 

2. By a sharing of electrons the co-ordinated 
atoms or ions lose their ionogenic. properties and 
become covalently bound to the central atom. 

Athens, (Georgia, U.S.A. 


THE WRITINGS OF GEBER 

By Prof. J. R. PARTINGTON, D.Sc. 

In the Chemiker Zcitung of June 28 Dr. 
Darmstaedter, of Munich, has a few remarks on 
“ Geber Manuscripts ” which are of interest. It will 
be remembered that I have consistently maintained 
that the reproduction of what this or that authority 
Says on the matter, which is a method sometimes 
pursued, is of no value, and that further progess 
can only be made by the discovery of further un- 
published material. This seems to be accepted by 
Darmstaedter, who has been looking into some of 
th& LOftin MSS, of Geber. As is A , usual with German 


scholars, lie omits any mention of the English MSS. r 
some of which are the oldest known. He states that 
the Paris BN 0514, which contains two copies of 
the isumnmj and dates approximately to 1300, 
show's no appreciable difference from the printed 
texts. This was stated by Hoofer in 1842 (llistoire 
de la Chimie, 1842, Vol. J.‘, p. 310), and bv Berthelot 
(Chimie des Anciens, Vol. I., p. 344) ; 1 have confirmed 
it by inspection of the MSS. in question, and have 
also found that the text in BN 7150, of about the 
same date, is practically identical with that of 
BN 0514. This fact is not mentioned by 
Darmstaedter ; Hoefer also refers to BN 0070, 
which I have not examined. The first statement 
of Darmstaedter is, therefore, common knowledge 
to all who have looked into this question and is 
far from new. 

Darmstaedter next refers to a Bologna codex, 
Lai. 448 (750), early fifteenth century. 'Phis is a 
late MS., its date being approximately that of the 
earliest MSS. of the British Museum* to which 1 
shall refer in a moment. This contains also the 
“ Dock on Furnaces of Geber,” which usually 
accompanies the printed text of the Surnma. The 
point to which Darmstaedter draw's attention is 
that the explicit of the MS. states that it was trans- 
lated in Anno Arabicum 1420 bv Kodgerum 
Hyspalensem. He points out that 1420 leads to 
the date 1720, since the 7 is really a 4 (a well-known 
fact to those who have looked at early MSS. !), 
and since this would lead to an impossible date 
a. i)., he assumes if to be 720, giving 1340 a.d. 

He then remarks that Itodger Hispalensis (Rodger 
of Seville) is named as the translator of the “ Book 
of Furnaces ” in the Nurnlmrg text of 1541 and 
that of 1545. In the latter, which is the only one 
of the two t possess, the title reads : Gobri Arabis 
Philosophi soleii issimi. Rerumque naturaliuni peri- 
tissimi, Liber Fornaeum ad exereendam yyy/xaai' 
pertinentium Interpret e Rodogero Hispalensi 
(p. 184). The text of the 1541 edition is identical, 
as I satisfied myself stum* time ago. The Greek 
title is not without interest ; the preface to tin* whole 
book is by Chrysogonus Polydorus, who mentions 
the statement of Suidas as to tin* origin of Chemistry, 
which he quotes in the original Greek, but says 
nothing of the Alexandrian alchemical MSS. of 
Zosimus, etc. T have found nothing in this preface 
which would give any hint as to the source of the 
MSS., but the treatise of Roger Bacon, and the 
Corrector ium of Richard of England, also printed in 
the collection, make it not improbable that it was 
English. 

The part played by Rodger of Seville is, of course, 
known to all who have looked into this matter. 
In the Bibliotheque des Philosopher Chimiqucs , ou 
Recue i l des Ouvrcs des auteurs les plus approuvez qui 
ont ecrit de la pie.rre, philosophale, published in two 
volumes in Paris in 1672 and 1678, respectively, 
this name occurs. The first volume has the title : 
Tome premier . . . par le Sieur S.D.E.M. a Paris 
chez Charles An got, rue Saint Jacques au Lyon dor 
M. DC. LX XI I. The translation of Geber is not 
in this, but in the second volume : Tome Second qui 
ConHent cinq twite? . . . une Preface sur V obscuriti 
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<kx Pkilosopkm, ft sur 1m Twitei dc a Tom?, <(• 
bii/S Auteurs . . . par Ir Sinn S. Doctrur or 
Medicine . . . M J)(\LXX Y // 1 . Both arc by the 
same publisher. This Sinn S.HE.M. is usually 
regarded as William 'Salmon, who published an 
English translation of Heber in 1692 ; in this refer- 
ence is made to “ the Author's House, at the Blue 
Balcony, by tin* Ditch-Side, near Melbourne Bridge, 
London/’ r rhe second edition of the French work 
appeared in three voluniesin 1741 and a fourth volume 
in 1754, enlarged b\ ,1 M(augin) D(e) R(ichebourg), 
with fatuous notes bv the Abbe Lenglet du Fresnoy ; 
the text of Hebei's Summa is in volume 1. The 
French translations in the two editions are quite 
different , and Hinder is in error m saying that the 
translation is that of the “ Vatican edition ” of the 
Latin text. The published Latin texts differ rather 
considerably, and may be divided roughly into two 
groups, represented by the Nurnburg text of 1541, 
referred to above, and the Borne text, published by 
Mil her in c. 1530. Darmstaedter (Heber, p. 11), 
gives 1510 1520 as the date of this Vatican edition, 

which is clearly impossible since Dope Clement the 
♦Seventh is mentioned in it, and his dates are 1523 -34 
(Creighton, History of tht Papacy, 1897, vol b, pp. 
203, 274, 341 ; during his pontificate the Vatican 
Library was considerably extended). I have had 
for some time notes of the principal variations, and 
it may save the time of Dr. Darmstaedter and others 
who appear to bo going over the same ground, if 
1 publish these elsewhere in the near future. 

In the 1078 edition of the Bibliothf que dm Phil- 
osopher Chiatiqum (which 1 do not think need be 
by Salmon), on the (unpaged) folio fi \ i of the preface, 
the editor sa\s : “ 11 n’y a pas aussi a doutor qu'il 
no l'ait eerit on Arabe, puisque mesme la Livre qu’il 
a fait dcs Fourneaux a este traduit d'Arabe on 
Latin par Roger do Seville ' The editor of this 
edition also gives a useful list of variant readings of 
different editions of the printed text, which will 
be of use to those who have, not made lists of their 
own. He refers to an edition published at Lyons 
in octavo, " dont lo premiere feuille ostoit doehiree.” 
No edition of Lyons is known to me ; perhaps the 
editor has mistaken Horn’s edition of 1008, published 
at Leyden (Lugduni Batavorum) for one, of Lyons 
(Lugduni), although he mentions this separately, 
and it is in l8mo, not Svo. 

Dannstaeilter states that the Bolognese MS. 
proves that the ** Book of Furnaces ” existed, and 
was aM iibcd to Holier, at a date nearly as early as 
that of the earliest known copies of the ” Summa.” 

1 have been unable to iind any particulars of 
Roger of Seville, but he is probably well known to 
Oriental scholars 

The MSS. of Heber in 1 be British Museum which 
1 have looked at are of no particular ml crest. The 
earliest of them is of the liiteenth century. Arundel 
104, later fifteenth eentuiy, ou paper, is fairlv clear 
but much contracted. It begins " Totani nostram 
scieutinm quie ex libri.s antjq. a blue via \ imus '(fob 
131 vo), and ends ** haee data sulUciaut ' (fol, 11)2 
ro). It may be noted m passing that mans MSS. 
have diet is instead of hbris, and a fair ideu'ot the 
contents may be got from these opening words. 


BN 7150 and 0514 have libris. Future students 
of Arundel 104 ma> be saved trouble if they note 
that on fol. 155 Leber's treatise breaks off suddenly 
at the end of Cap. lxxxvi. in the 1545 printed text, 
and Ex posit io Hcnnetis follows, which in turn is 
followed on fol. 157 ro by ' lncipit liber divinitatis 
de origine lapidis,” the^ Summa beginning again 
only on fol. 187 ro, and proceeding normally to fol. 
102 ro. Arundel 1(54 contains several interesting 
treatises on alchemy, notably Albert us Magnus de 
Alohytnia. Sloane 1091, of the fifteenth century, 
is less easy to read than Arundel 164, but its text of 
Heber is normal, it contains some English treatises, 
notably the letter of Raymond Lully to King Robert 
(fol. 97 ro.). Other MSS. are later than the printed 
texts. The Spanish MS. (Egerton) is quite recent, 
but may, of course, be a copy of an older MS. Sloane 
1754, lift cent h century, contains several alchemical 
tracts, including the dialogue of Avicenna known 
as de An'una (fol. 50 vo), Liber Archillei physieus 
de corporibus et spiritihus (fol. 84 ro), Liber perfect i 
magistcrii (fol. 95), Liber Basis de 12 uq. precioss., 
etc. On fol. 136 is a sort of dictionary, including 
Arabic words (** Zarnet 0-0 arseuicum auripig- 
nienti ”). 
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Annual Report of the Council, July, 1924 


1. Introductory 

The Council has pleasure in submitting to the 
Corporate Members of the Institution an account 
of the work accomplished during the past. year. 
The record is one of continued progress, which it is 
hoped will give the same satisfaction to the general 
body of members as to the Council. 

2. Committees 

At the first meeting of the Council held on Wednes- 
day, July 4th, 11123. it was decided that four 
Committees should be created, namely:-- 

( a ) General Purposes and Finance 
Committee. 

{ b ) Education Committee. 

{(') Publication Committee. 

( d ) Nomination Committee. 

In view of the importance of the work of these 
Committees it was decided to enlist the co-operation 
of members of the Institution who were not members 
of Council. The Education Committee was also 
fortunate in having the assistance of a number of 
correspondents in different parts of the Empire. To 
all of these gentlemen the Council expresses its 
sincere thanks for the valuable services so generously 
and unselfishly given. 

The Committees were constituted as follows: - 

General Purposes and Finance Committee 
►Sir Arthur Duckham, K.C.B. {chairman), W -). V. 
Woolcock (rice -cfmir man), J. Arthur Rea veil. .Jas. 
MacGregor, J. W. Hinchlev, F. H. Rogers, C S. 
Garland. H. Talbot. E. L. Randall. 

Education Committee 

C. S. Gail.md {chairman). Sir Alexander Gihh, 
G.B E., G.B., Sir Frederic L. Nathan, K.B K . W. 
Newton Drew, R. G. Browning, F. H Rogers, 
J. W. Hinchlev, W. J. Gee, E. W. Smith, F. R. 
'funks, F. A. Greene. 

('nr/rsponding Member* * 

Jas. MacLeod (Dumbartonshire!. W. A. Fraymmith 
(Bhopal, Central India), \V. G. Weaver (Cape 
Town), K. 'B. Quinan (South Africa), J. A. 
Wilkinson (Johannesburg), N. E. Rambush (Stockton- 
on-Tees), d. R. Young (Glasgow), A. Guttrell 
(Edinburgh). 

Publication Committee 

Win. MacNab {chairman), J. W. Hinchlev, C. S. 
Garland, A. R. Warnes, A L Booth, A. Baker, H. J. 
Poolev, M. W. Travers, E. A. Alliott, S. G. M. Grc, 
M. B. Donald. 

Nomination Committee 
d. Arthur Reavell {chairman), H. Talbot, W. B. 
Davidson, Sir Alexander Gibb, G.B.E., G.B., J H . 


Hinchlev, C. S. Garland. E. W. Smith, W P Joshua 
G. J. Goodwin, F. A. Greene, E A. Alliott. 

3. Meetings 

Since the last Annual Meeting the Council has held 
TEN Meetings, while the Committees have held 
meidings as follows :- 

Meetings. 

General Purposes and Finance 

Committee . . . . 0 

Education Committee .. .. *d 

Publication Committee . . . . 7 

Nomination Committee . . . . b 

4. Seal 

The seal of the Institution, with the emblematic 
watering of the Tree of Knowledge from the Foun- 
tains of Chemistry and Engineering, is due to the 
happy inspiration of Mrs. d. W. Hinchlev, who de- 
signed it, and to whom the Council feels itself greatly 
indebted. 

The execution of the design by Mr. Cecil Thomas 
and the use of a new process by which this seal is 
affixed in gutta-percha to t lie certificate has produced 
a result of which the Council considers members 
may be justly proud. 

Sir Arthur Duckham presented the Seal to the 
1 list itut ion as an enduring memento of his Presidency. 

5. Official Journal \ 

During the provisional life of the Institution, the 
question ol the Journal Chemistry and Industry 
becoming the official organ of the Institution had 
been raised, and Mr. d. Arthur Reavell had agreed to 
negotiate with the Society of Chemical Industry on 
this subject. Subsequently a deputation, consisting 
of Mr. Reavell. Mr. Garland and the Honorary 
Secretary* met the Editor of Chemistry and Industry 
and a scheme approved by that deputation was 
accepted by the Council. The scheme included — 
(a) A statement on the oo\cr of the Journal that 
if. was the official organ of the Institution of 
( 'hemical Engineers. 

{h) That the Journal will print papers read 
before the Institution. 

(c) 'I hat. the .Journal, by arrangement, w ill print 
“ slip ” proofs of papers read under the 
auspices of the Institution and hold sufficient 
copies to he included in the Annual Volume 
of Transactions. The cost, of “setting-up” 
Mich papers will be borne by the Society of 
Chemical Industry, but the cost of printing 
and circulating “ slip ” proofs and printing 
additional copies for inclusion in its Annual 
Volume will be borne by the Institution. 

It was understood that the Editor of Chemistry and 
Industry had the right to refuse matter which in his 
opinion would not be suitable for his Journal. In 
such case, “ slip " proofs and printing for the Annual 




Volume of Proceedings of the Institution will be 
carried out by the printers at the expense of the 
Institution. 

6. British Empire Exhibition 

The Institution has given active support to the 
British Empire Exhibition at Wembley. The Hon- 
orary Secretary was elected to represent the Institu- 
tion on the (Committee of the Chemical Section, and 
a sum of £25 was contributed to the cost. Mr. 
S. G. M. Urc carried out the work of planning the 
chemical engineering exhibit. This exhibit has 
attracted widespread attention, and the Council foels 
amply repaid for the efforts put forward. 

7. Ramsay Memorial Laboratory 

The raising of a fund for the establishment and 
equipment of a Chemical Engineering Laboratory in 
memory of Sir William Ramsay at University College, 
London, gave the Institution an opportunity of 
doing a definite practical work in the interests of 
chemical engineering education, and an appeal for 
funds resulted in the sum of £121 being handed over 
to the Ramsay Memorial Fund. 

Mr. ,1. A. Rea veil represents the Institution on 
the Chemical Engineering Committee of the Ramsay 
Memorial Laboratory, and the Council has great 
satisfaction in recording the establishment of this 
further school of Chemical Engineering in London. 

8. American Institute of Chemical Engineers 

The exchange of publications between the Insti- 
tution and the American Institute of Chemical 
Engineers was agreed to and copies of the Transac- 
tions for 1 92 1 -22 of the American Institute of Chemical 
Engineers have been sent to our members. 

9. Education Committee 

During the year the Education Committee has been 
engaged upon a Memorandum on “ The Training of a 
Chemical Engineer/’ and in draft- form this is now' 
being submitted to the heads of all the principal 
industrial firms of the country, w ith a view' to obtain- 
ing opinions and criticisms, so that a final draft may 
be produced for approval by the Council prior to 
submission to the educational authorities for action. 

The Council lias prepared for the Department of 
Technology of the City and Guilds of London Insti- 
tute' a syllabus for examinations in Chemical Engi- 
neering which it is hoped will be held annually. 

On the election of Professor E. C. Williams, first 
Ramsay Professor of Chemical Engineering, as a 
member of the Institution, he w f aa co-opted as a 
member of the Education Committee. 

10. Death of Mr. A. C. Flint 

The Council reports, with the very greatest regret, 
the death on January, 1924, of Mr. A. C. Flint after 
an operation. The Council expressed their deep 
sorrow and sympathy with Mrs. Flint, and placed 
on record their great appreciation of Ills services to 
the Institution. 

The Council also desires to record the very valuable 
services rendered by Mrs. Talbot, who voluntarily 
carried OUt the duties of assistant secretary for three 
months. V 


Tn conjunction with the Chemical Engineering 
Group the new assistant secretary was appointed 
after advertisement of the post and a careful and 
searching analysis of the replies. A joint Sub- 
Committee of tho Institution and the Chemical 
Engineering Group finally considered the applica- 
tions and interviewed candidates, Mr. Cecil J. T. 
Alackie, tho selected candidate, taking up his duties 
as assistant secretary at the beginning of June. 

11. Resignation of Dr. Charles Carpenter as 

Vice-President of the Institution 

Dr. Charles Carpenter tendered his resignation as 
Vice-President of the Institution in February, 1924, 
considerations of health compelling him to withdraw' 
from practically all his public work. 

The Council accepted this resignation with very 
great regret and conveyed to Dr. Carpenter its 
sympathy and appreciation of the reasons which 
compelled him to resign. 

12. Ordinary Meetings 

During the year on account of tho difficulties 
encountered by a new Institution, few meetings 
have been held, the work of the Institution being 
mainly that of its Committees. 

The undermentioned papers w ere read and aroused 
considerable interest at well-attended meetings of 
the Institution : — 

June 8th, 1923. — Mr. T. C. Finlayson on ” Indus- 
trial Oxygen/’ 

November 14, 1923. — Mr. M. B. Donald, on 
(1) “A Study of the Absorption Tower,” by M. B. 
Donald and C. W. Tyson. (2) “A Study of the 
Conditions of Constant Rate of Flow in Filter Presses/’ 
by M. B. Donald and R. D. Ifunneman. 

February 18th, 1924. —Mr. T). M. Newitt on k ‘ The 
Transport, Storage and Distribution of Hydrochloric 
Acid.” 

13. Balance-Sheet 

The Balance-sheet for the accounting period, 
January 1st, 1923, to December 31st, 1923, is sub- 
mitted herewith. 

At the termination of the preceding accounting 
period there* was a considerable contingent credit 
amounting to £760 4s. 6d. in respect of called and 
uncalled Guarantees. 

In the Balance-sheet for the accountancy period 
under review', the Revenue Account shows 
that the receipts from income have amounted to 
£1372 8s. 2d., whilst the Expenditure has been 
£1201 15s. 10(1., leaving a sum of £170 12s. 4d. to 
carry forward to the year 1924. Whilst tho expendi- 
ture shown comprises to a small extent items of 
a non-recurring character, in relation to purchases 
and printing necessary in the starting of the Institu- 
tion, these are offset- by the fact that the entrance 
fees on the income side of the account are, for tho 
members already enrolled, a non-recurring item. 
Life membership composition fees, however, have 
been capitalised, and the amount now standing 
to the credit of that item has been invested in Wflr 
stock. 
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14. Membership 

The following gentlemen have been elected Honor- 
ary Members of the Institution during the past year. 
M. Paul Kostner (France). 

Principe Gionori Conti (Italy). 
l)r. R. F. Rnttan ((Canada). 

Professor W. K. Lowia (United States). 
Professor F. G. Ronnan, F.R.S. 

On June 1st, 1924, the membership of the Insti- 
tution was as follows : — 


Honorary Members, 6 ; Members 119 ; Associate- 
members, 76; Graduates, 17; Students, 3; Total, 221. 

The interest in the Institution continues to be . 
maintained, and applications for membership have 
been received from all parts of the world. 

Oil behalf of the Council, 

F. H. Rogers 
. 1 . W. Hinciiley 


REVENUE ACCOUNT FOR 

THE 

YE 

EXPENDITURE 

L s. d. 

l 

s. 

1 

d. i 

Rent, Fighting, Heating, etc*. 

230 

8 

4 1 

Printing, Stationery and Ad- 
vertising 

328 

13 

TO | 

Postages and Telegrams 

Telephones 

54 

9 

0 ; 

17 

15 

IO j 

Salaries and Clerical Assistance 

359 

5 

O 

Reporters’ Fees 

13 

2 

IO i 

Bank Charges . . 

8 

11 

6 i 

Travelling Expenses . . 

8 

2 

9 

Accountancy aud Audit 

3 T 

10 

0 

Annual Dinner Expenses .. 42 4 9 

f.es s Receipts . . . 23 16 9 

18 

8 

0 1 

Miscellaneous Expenses 

5 i 

4 

3 j 

Repairs and Renewals 

8 

1 1 

0 

Depreciation written off Office 

Furnituie 

Fj 

9 

0 . 

Legal Expenses re Least* 

TO 

() 

0 

Douation to British Empire 

Exhibition 

2 5 

O 

0 

Surplus carried to Balance 

Sheet . . 

170 

12 

4 

1 

1 i? 2 

8 

2 


INCOME 


94 Mem tier** .. .. 493 10 

Ox Associate MembmA .. 192 3 

15 Giaduutcs .. . . *5 i j 

Subscriptions-- 

9^ Members .. .. 9 

61 Associate Members .. «si 4 
15 Graduates .. .. 17 1 7 

Donations 
Rents Receivable 


s. d. 


— 701 8 


O' "I 10 
i * 


/I372 6 * 


BALANCE SHI 

LIABILITIES 


Sundry Creditors 

lyipu Compositions Account — 
Surplus for the year 

Revenue Account-- 

Balance a at 1st January, 1923 
(taking into account Donations 
outstanding) 

A id : Surplus for the year 


:ET AS AT 31st DE< ’EM BE H, 1923 

ASSETS 

d. / s. d. ' Office Furniture — 

121 11 1 Balance as at 1st January, 1923 


91 7 


574 12 
170 1 


2 4 


~744 5 2 


On behalf of the Council— 

ARTHUR DUCKHAM, President. 
C. SA GARLAND. 

V. H. ROGERS, Hon. Treasurer. 


Additions 


Less : Depreciation written off 
($ 20% p.a 

GU IKAVTEEH OUTSTANDING- — 

As per Balance Sheet, 31st 
December, 1922.. 

Less : Amount received to date 

Rents Receivable— 

Chemical Engineering Group . . 

Cash at Bankers and in Hand— 
Deposit Account 
Fife Compositions Account 
Current Account 
Cash in Hand 


i9bo 3 3 ■ 


i s * 
45 0 
137 5 

182 5 

9 


700 4 
184 5 


o 15 

94 7 

102 18 

5 3 


s. d. 


d. £ 

o 

4 

4 

o 

*-143 Id 4 

0 

o 

-381 19 0 
29 3 4 


10 

1 

—203 4 1 

£960 3 3 


RETORT OV Till* AUDITORS TO THE MEMBERS OR THE INSTITUTION OF CHEMICAL ENGINEERS 
‘ 'indited the foregoing Balance Sheet dated the 31st December, 1923, and have obtained all the infot- 

Wc have . 1 iia V( . required. Ill our opinion, the Balance Sheet is properly drawn up so as to exhibit 

malum and it spUi ua s^ ^ sUte of q tbe ln3t i tute - s affairs, according to the best of our information and the explanations 

giverf toils, and as shewn by the boohs of the Institution. HUGHES & ALLEN, 

67, Basinghall Street, London. E.C. 2. uth February, .924 - ... Incorporated Accountants < 
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SOCIETY OF CHEMICAL INDUSTRY 

ANNUAL MEETING 

Last work considerations of space prevented the 
insertion of some notes on the Jater items in the 
Liverpool programme. Tt must not be supposed 
that these were not as ■u ell organised and as interesting 
as tile earlier items, and the delay in giving some 
account of them was, in the circumstances, un- 
avoidable. 

The United Alkali Co . Ltd , Welcomed the Society 
at its Widne.s works. Sir Max Muspratt, Bart . 
and other directors of the company, with an efficient 
staff of guides, showed the visitors round and ex- 
plained the nature of the operations. Mho manu- 
facture of ammonia from crude liquors and its 
oxidation to nitric acid interested them exceedingly, 
and it was striking fiJ^ee the contrast between this 
modern development and the old, and vet successful, 
manufacture of bleaching powder. Tlx* great range 
of this company's ojierations is well known, and the 
skill shown in the manufacture of chlorine derivatives 
of organic bases is almost equally obvious. All 
those who visited this works were very grateful to 
the United Alkali (‘oinpany for the hospitality and 
attention showed to them. 

On th<‘ next day, July 10, a visit was paid to 
Port Sunlight . r I ime did not permit a tour round the 
whole town, but enough was seen to make us all 
wish to visit it some time in a leisurely manner. 
M he magnificent- hall in which we were entertained to 
dinner is spacious and interesting; the Hon. W. 
Hulme Lever acted as the principal host. Lord Lever- 
liulme being obliged to return to Loudon. Many 
of the members of the Society we it* much disappointed 
by the shortness of the day, twenty-tour hours with 
a necessary deduction for sleep and meals, are inade- 
quate for a place like Port Sunlight. One ought 
to spend a quiet six or eight hours looking at the 
pictures alone ; they an* a wonderful collect ion. 
Somehow or other means must be found on some 
future occasion for a more worthy inspection of 
them. 

The visit to Lake Yyrnwy and the water supply 
of Liverpool was a fitting conclusion to the meeting. 
The mountains of Wales introduced a change of 
atmosphere which was mentally refreshing, although 
the actual temperature was almost tropical. 

Next voar the meeting will be at Leeds ; in subse- 
quent years no doubt other big cities will be visited. 
Liverpool will for long be an outstanding meeting; 
its huge numbers and the wonderful organisation of 
the various functions made it a striking success. 
It must be a great advantage to a city to have a 
happy fjord Mavor! Happiness is infectious, and 
at Liverpool v\e all caught some slight measure of 
the \bnormal genialitv characteristic of its Lord 
Mayor, it will never he possible to eclipse the 
Liverpool meeting, but in other ways and for other 
reasons the future meetings v\ ill also attain great 
success. Some cities and towns will strike diiTcrent 
chords ; in its way Liverpool was unique; other 
meetings will be unique m other wavs, and we look 
forward to a long succession of pleasant meetings 
each with a charm of its own. 


THE “RUTHS” STEAM ACCUMULATOR 

(From a Correspondent) 

One of the most remarkable developments in 
connexion with steam and power practice, of very 
particular interest to the chemical and allied indus- 
tries, is the “ Ruths ” steam accumulator, the 
invention of l)r. Johannes llnth, of Stockholm. 
The first patents wen* taken out in It) 1 3, 1 bo patents 
being held by the end of H)2J whilst 214 further 
applications are pending, distributed amongst every 
civilized country. Also, wo are given to understand 
over 150 installations are already at work on the 
Continent, and it will be remembered that Dr. Ruths 
delivered a paper on the subject at the recent World 
Power Conference at Wembley. The principle of 
accumulating or storing exhaust steam to a partial 
extent has, of course, already been used for many 
years past, such as for example without the use of 
water by merely passing it into an empty boiler 
or container, for immediate use to a low pressure 
steam t urbine in the case of non-condensing colliery 
winding or rolling mill engines. Also, the principle 
of blowing exhaust steam into water in a container 
and re-evaporating the water has long been known 
to engineers and physicists, as in the Kateau accumu- 
lator and Druitt Halpin's feedwater accumulator. 

But. Dr. Ruths set himself to use the principle of 
the accumulation of steam in water on the ontiroK 
different, and much more important lines, of an 
essential part of the steam boiler plant so as to 
revolutionise tin* generation of steam in the boiler. 
He has been engaged for many years on research 
work concerning the intricate theoretical problems 
of the storage of steam in heated water, for details 
of which the original literature must be eons idled. 
It is claimed that as a result of these investigations 
complete practical success has now been attained, 
and w r e, are informed that accumulators with a storage 
capacity, which must be very large if success is to 
be obtained, of 25,000— 70,000 lb. of steam are 
already in operation. 

The general advantage from the point of view of 
the average chemical works, for example, is the 
extremely important one that the boiler plant can 
be kept running at a steady steam output and 
pressure, all the time, whilst, the steam is stored into 
the accumulator and delivered to the works exactly 
as required, lake, for example, a works with 5 
Lancashire boilers, if the demand for steam was 
absolutely steady, say, at t lit* rate of 22,500 lt>. per 
hour, then 2 boilers would do, and they could always 
be run at the highest efficiency with a steady fuel 
feed and draught conditions and exactly the right 
si/c of feed water economisers and superheaters. 
In practice, especially in a chemical works, the 
demand fluctuates over wide limits, say, 
15,000- 117,500 lt>, per hour, consequently 5 boilers 
have to be kept in operation instead of 2, in spite 
of the fact for Hie greater part of the time 2 or 2 
boilers would do the work. This means a heavv 
drop in the efficiency of the steam generation for 
various reasons, including much greater radiation 
loss, and increased capital cost. The Ruths accumu- 
lator is essentially an apparatus which is added. 
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to the boiler plant in such a way that in the above 
case the 3 boilers only can operate continuously 
at ‘22,500 lb. steam output, storing the excess in 
the accumulator which supplies automatically to 
the works any desired amount, even outside the 
range of Jo,000 ‘17,500 lie per hour, without affecting 

the steam generation plant. That is to say the 
accumulator plays the same part in the equipment 
of the boiler plan' as the flywheel in the steam or 
other engine, acting as a reservoir of energy. 

The accumulator consists essentially of a large 
cylindrical container, generally horizontal, with 
hemispherical ends very like in appearance to the old 
" egg-ended. ” externally tired steam boiler, hut of 
much greater size, built up of steel plates, which is 
almost full of water, to 90*05 per cent, of the total 
capacity, and covered with insulating material. 

The steam from the boilers is admitted through a 
main provided with two non-return valves and this 
pi I** passes along inside the accumulator almost the 
full length. To this steam main, which is under the 
surface of the water, is attached a considerable 
number, a typical installation being Hi, of branch 
pipes leading downwards into wide mouth distribu- 
tion nozzles which go almost to the bottom of the 
water. That is to say, the steam from the boiler 
is split up amongst a large number of nozzles and is 
mixed very rapidly and intimately with the water 
content* of the accumulator. The steam passes out 
through a delivery pipe, and the whole is arranged 
to -a* perfectly automatic, any desired amount of 
steam passing out with a steady inlet from the boiler. 

The principle of the steam accumulator would also 
appear to foil ‘shadow a radical alteration in the design 
of the steam boiler. The ordinary “ Lancashire 5> 
boiler, for example, in which by far the greater 
amount of steam in Great Britain is piodueed, acts 
first as a steam generator, that is an appliance in 
which liquid (water) is converted into a gas (steam). 
But it also acts in the very important capacity of a 
steam accumulator, a large reserve of steam always 
being stored above* the water space, and one of the 
practical advantages of the cylindrical boiler as 
against Hit* water tube type is this large reserve 
capacity, especially when the steam demand fluctuates 
as in most chemical works. Water-tube boilers have 
much less steam reserve, although they make up for 
this bv increased rate of evaporation, hut every 
steam boiler ol ordinary design acts in a dual capacity, 
as a generator and an accumulator. The perfection 
of the separate steam accumulator means that we 
can now make the boiler for its true function only 
of a steam generator, that is merely a series of tubes 
w ith little or no steam space, and small water content, 
whilst all the steam is stored in the accumulator. 
Also the latter can be at lower pressure than the 
generator, so that for example a coil of pipes can he 
used for the latter at very great pressure, the steam 
passing through a reducing valve into the accumu- 
lator at a reasonable w'orking pressure. A special 
form of accumulator can also he supplied to deliver 
superheated steam, which really consists of two 
containers on the regenerative principle on what may 
be termed one accumulator for superheated steam, 
aud the other for latent heat. 


THE ASSOCIATION OF BRITISH CHEMICAL 
MANUFACTURERS 

ANNUAL REPORT 

For the, Fear entlimj Man 31. < 1921 
(Slightly Abridged) 

The Council has pleasure in presenting the Eighth 
Annual Report. The membership of the Association 
has increased from 135 to 152. In addition then' an* 
II Affiliated Associations, the same number as last 
year. The following have filled the respective 
offices during the year : J’rcsident, Mr. R. G. Perry. 
Vice- Presidents, Sir John Brunner, Bart. ; Dr. Charles 
Carpenter, C.B.E., M.Tnst.C.E. Chairman. Sir Max 
Muspratt, Bart . : Vice-Chairman. Sir William Pearce ; 
Treasurer, Mr. C. A. Hill, B.Sc . EEC During the 
year there has been no change in the constitution 
of the Council. The Council records with satis- 
faction that the following members of the Council 
have been elected as Members of Parliament : Sir 
William Alexander. K.B.K , C.B., CM C., DSC.. 
M R. : Sir John Rrunner, Bart, M P, : aud Dr. G. C. 
Clayton. (\ B.E., E. I.C.. M.P. The Council also 
desires to report that the General Manager, with 
their approval, has accepted nomination as J Resident 
of the Society of Chemical Industry for the forth- 
coming year. In view of the visit ’of the Colonial 
Premiers to this country during the year, your Council 
thought it desirable to extend an invitation to them 
to he the guests of the Association with a view’ to 
discussing mutters of mutual interest, and to visit 
representative works Unfortunately, however, the 
Premiers, whilst anxious to accept* the invitation, 
found it impossible to fit it in with their other arrange- 
ments. 

.British Empire Exhibition. 1921 

The Council has organised what is believed to be 
the finest chemical exhibit which has ever been 
shown at any exhibition. The Chemical Hall at 
Wembley occupies 40,000 square feet, and is the 
largest section in the Palace of Industry. The 
aim which the Council had before it was to show to 
the world the present position of the industry and the 
progress recently made in the science of chemistry, 
such progress being the best guarantee for the stability 
of the industry. To this end, in addition to the 
industrial exhibit, and with the cordial co-operation 
of the Scientific Societies, the Council organised the 
Scientific Section, which has attracted such favour- 
able notice. The Joint Scientific Committee, of 
which Dr. Levinstein acted as chairman, in addition 
to preparing the scientific exhibits, set up a Publica- 
tions Committee, which took the responsibility of 
preparing literature to accompany the scientific 
exhibits. Of this committee Dr. E. E. Armstrong 
was chairman and also editor of the main publication, 
“Chemistry in the XX Century/’ a work which 
has achieved instantaneous success, and bids fair 
to carry all over the world the lesson which the 
Scientific Exhibit can best convey to those who 
visit it. In addition, a scries of eight pamphlets 
on chemical subjects lias been published, written 
in simple language for the general reader, and already 

C 2* 
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a large number of these have been sold to the public. 
The (Council feels that members of the Association 
will desire to join them in offering hearty congratu- 
lations and grateful thanks to all who have co- 
operated in this successful enterprise, it is too early 
to attempt to estimate the total value of the Exhibi- 
tion to the industry, but the Council is confident 
that the arrangements which it has made will be 
approved by the members and will be of lasting 
benefit in the improved status of Chemical industry 
among other British industries. 

Films for Chemical Industry 

In furtherance of its policy of keeping the British 
Chemical Industry before the public, the Council 
has had prepared two films representing the manu- 
facture and use of heavy chemicals and coal tar 
products respectively. The films will be exhibited 
throughout the country at public cinemas, and it 
is thought that by this means the public will be 
educated as to the importance of the chemical indus- 
try in national life. 

Broadcasting 

The general public have been further enlightened 
as to the importance of the industry through the 
medium of vv irelcss telephony. On the 1 9 September, 
1923, the Cencral Manager spoke on the importance 
of “ Applied Chemistry in Modern Life."' 

Market Retorts 

As announced last year, the system of contributing 
weekly Market Reports to Chemistry <(• Industry, 
the official organ of the. Association, has been in 
operation throughout the year with marked appre- 
ciation and success. The Report is also made use 
of in other technical journals. The Council feels, 
however, that it is desirable that a larger number 
of members should contribute information for use 
in the compilation of these Reports, and has issued 
an appeal to all members inviting their co-operation. 
As in previous years, articles are being constantly 
written by the staff to the technical press with a view 
to keeping the industry well before the public. 

Statistics 

The arrangement with the Customs Authorities, 
announced last year, whereby statistics of imports of 
dutiable articles included in the Schedule to the 
Safeguarding of Industries Act are received monthly 
by the Association, has been in operation throughout 
the year, and in view of the utility of these statistics 
and the appreciation which has been expressed by 
the members the Council has decided to continue 
the arrangement throughout the forthcoming year. 

Dyestuffs 

The Council has been in frequent communication 
with the Board of Trade on the position brought 
about by the proposed agreement between the 
British Dyestuffs Corporation and the Interessen 
Oemeinschaft arid other allied matters. The business 
of the Council is to develop chemical industry in 
this country and to safeguard the interests of all 
its members. It has endeavoured to do this in all 
the advice which it has given to the Government. 


July 26, im 

At the time of preparing this Report it appears 
unlikely that the agreement will be ratified until 
the dyestuffs branch of chemical industry has been 
reorganised. In such a reorganisation the Council 
believes the members would desire it to take part, 
and the Council is willing at all times to give any 
possible assistance. The importation of certain 
British dyestuffs into Italy has been the subject of 
negotiations between the Governments of the two 
countries. An agreement has now been made to 
permit of the importation of British vat and gallo- 
cyanine dyes into Italy free of duty provided they 
are accompanied by a certificate of origin signed by 
the General Manager of the Associat ion. The Council 
considered ihc proposal to establish a British textile 
school in China, and on the recommendation of 
Group IX appointed Mr. N. Whetmore of the 
British Dyestuffs Corporation to represent the 
Group on the General Committee. 

Safeguarding of Industries Act 

During the year only three appeals have been 
heard by the Referee under this Act. In the Rochelle 
Salt case the Referee held that Rochelle Salt was 
rightly included in t lie list as a fine chemical. Form- 
aldehyde was removed from the list, but sodium 
formaldehyde sulpboxylato and zinc formaldehyde 
sulphoxylate were held to be rightly included on the 
ground they were synthetic organic chemicals. 

Alcohol 

It was announced at the last Annual Meeting that 
a number of concessions bad been made by the Com- 
missioners of Customs and Excise regarding the use 
of alcohol in chemical manufacture, and a memor- 
andum on the genera] position was sent to all members 
in September Inst. At the request of the Commis- 
sioners the Council has since submitted a list of 
ethyl compounds in the manufacture of which the 
use of pure 1 alcohol, denatured with 2 per cent, pure 
methyl alcohol, would be preferable to industrial 
spirit, find has suggested a conference bid ween the 
Government chemists and representatives of the 
Association to discuss the evidence in support of 
the manufacturers' claim. 

Translation of British Piiarmacojlnkta 
into Chinese 

The work of translating the British Pharmacopoeia 
into Chinese is actively proceeding in Shanghai, 
and your Council is keeping in close touch with the 
progress being made. Criticisms and suggestions 
which have been made by the Council on the recom- 
mendation of Group VI have been adopted by the 
Translation Committee almost in their entirety. 

Parliamentary Matters 

Your Council has carefully watched legislation 
in so far as it affects chemical industry. Legislation 
with regard to Smoke Abatement, introduced into 
the House of I-ords last year, has not become law 
owing to the change of Government, but it is antici- 
pated that the question will again be raised, and 
any future developments will he carefully watched. 

The Petroleum Bill, 1923, which had been intro- 
duced into the House of Lords to amend the Acts 
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oi 1871 and 1870, was dropped bv llic Committee 
appointed to examine it. 

It is anticipated that a Consolidated Factories 
Bill will be introduced shortly, and the Council is 
watching this matter. 

Preservatives and Colouring Matters in Food 
The Minister of Health has appointed a Com- 
mittee to, investigate the use of Preservatives and 
Colouring Matters in food, and your Council arranged 
for evidence to he given on behalf of the particular 
firms concerned. 

Pitch, Standard Test for 
In view' of the varieties of the methods in use 
for testing Pitch, a desire was expressed that a 
standard method of testing Pitch which would he 
acceptable both to the producer and the user should 
be established. A Sub -Committee has been investi- 
gating the matter, but their labours are not yet 
complete. 

Crksylio Creosote, Standard Test for 
Difficulties having arisen between the producers 
and users of Cresylie Creosote as to the method of 
testing to he adopted for determining the quantity 
of Tar Acids present, a Sub-Committee was appointed 
to consider the matter. A method of testing has 
been adopted by the Association and submitted to 
the British Engineering Standards Association for 
adoption as the British Standard. The subject is at 
present being considered by that body. 

Patent Law 

The question of International Patent law' has 
been a subject which has engaged the attention of 
your Council The necessity of having some central 
organisation to watch the interests of British manu- 
facturers has resulted in the formation of the Trade 
Marks, Patents and Designs Federation, to which 
your Association has become affiliated. The Patents 
Committee lias had several lengthy meetings 1o 
consider the International Industrial Property Con- 
vention oi 1S8.4, which regulates international 
relations in industrial property matters, and which 
is due* to be revised at an official Confoienee to be 
held either this year or next. Representatives have 
also attend'd Conferences of the Federation on the 
same subject. 


received and accepted an invitation from the President 
of the Board of Trade to serve on the Committee 
which has been appointed to deal with this subject. 

Contracts 

The unsatisfactory features of 1 Ik* Forms of 
Contracts issued by the Official and Public. Bodies 
have been considered and representation made to 
the Federation of British Industries on the subject. 
As a result the Forms of Contract wit li (Government 
Departments have been amended, but so far as 
Municipal Contracts are concerned the difficulties 
which members of the Association have experienced 
were not shared by those of other organisations, and 
iu the circumstances it is felt that no useful action 
can be taken. 

Unfair Competition 

The question of Unfair Competition lias been a 
subject which had engaged the attention of Trade 
organisations generally, and your Council is repre- 
sented on a Committee set up by the Federation of 
British Industries to consider the subject and to 
draw up recommendations to the (Government with 
a view to their being considered by Kxjierts of the 
Economic Committee of the League of Nations at 
their meeting in Geneva. Sir H. Llewellyn Smith, 
Economic Advisor to the. Government, has drawn up 
a Memorandum embodying the revised text of draft 
Articles of Convention on Unfair Competition, and 
these have been considered by the Committee referred 
to, and amended suggestions put forward in the 
interests of British manufacturers 

Chemical Plant 

Co-operation with the British Chemical Plant 
Manufacturers’ Association has continued throughout 
the year, and as a result of representations made to 
your Council by the Plant Manufacturers, members 
have been asked as far as possible to place their 
orders for Chemical Plant with those linns who are 
members of the British Chemical Plant Manufac- 
turers' Association. 

Chemical Engineering, Un ivkrsitv College, 
London 


Bating of Machinery 

The law relating to the Baling of Machinery in 
England differs from that in operation in Scotland, 
and an attempt wus made in the last Parliament to 
unify the system, but, unfortunately, the Bill was 
not passed into law. A Departmental Committee 
has been set up to consider the question of the principle 
of the Bating of Machinery, and your Council, 
through the Federation of British Industries, has 
suggested that the basis for valuation of industry 
should be the structure of works plus the first motive 
power. 

Census of Production 

Members will be aware that a Census of Production 
is to be made on account of the current year. The 
President of the Association (Mr. ft. G. Perry) has 


Your Council received a request from University 
College, London, to appoint a representative on the 
Sub-Committee for Chemical Engineering, and is 
pleased to be able to report that Sir John Brunner, 
Bart., has agreed to represent the Association on 
that Nub-Committee. 

Transport 

The Transport Department has continued the 
policy of settlement by negotiation which has worked 
very satisfactorily. In August last a general redac- 
tion in railway rates was obtained to a level of 
f>0 per cent, over the rates in operation on January 14. 
1920, plus certain flat rate additions. The proposals 
of the Railway Companies as to the terms under 
which merchandise, .other than dangerous goods, 
.*;T- . . 
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would bo accepted for conveyance at Owner's Risk, 
have been dealt with, and as the result of meetings 
with the railway companies only two or three points 
w'eie left over for determination by the Railway 
Kates Tribunal. The conditions of Fa mage for 
Damageable Foods, Merchandise- by Passenger Train 
and ( oal, Foke and Patent Fuel have at>o been 
settled. During last summer I he railway companies 
submitted their proposed schedules of standard 
charges to the Kales Tnbunal. Objection has been 
taken to the charges on the ground that they are too 
high. The subject wall be discussed later with the 
Railway Companies, and if agreement- eaimot he 
reached the Tribunal will he asked to adjudicate. 

I he 'l ribunul has commenced a public enquiry 
into the question of the net revenue of the railway 
companies, as provided for in Section 58 of the 
Railways Act, 1921. In order that 'Traders’ interests 
may be safeguarded, an appeal for funds was made 
by the leaders Fo-ordinating Fommittee, and mem- 
bers of the Association have contributed an amount 
over £901). 

1 he question o I the retention of exceptional rates 
under Section Jti of the Railways Act has formed 
the subject of negotiations with the railway i'om- 
panics, with the result that a scheme has been 
drawn up which obviates the necessity for members 
giving pai ticulais of each rate they require to be 
retained. 'The lailways aie taking a record of the 
rates actually used dining a period of two years 
from January I, 1921, and, subject to the provisions 
of the Act, all rates used during the two years, with 
a lew minor exceptions, will he retained for use after 
the appointed day . 

'The liability <»{ owners of private wagons to third 
parties for damage arising by reason of detects in 
such wagons has received careful attention Founsel s 
opinion was obtained, and the view expressed that 
the railway companies were responsible to third 
parties if negligence could lie proved against them, 
tn some east's it would he difficult to say which 
party would he liable, and enquiries were therefore 
made to sec if the risk could bo covered by insurance. 

\ our Founcii is pleased to be able to report* that a 
policy has been arranged at the rate of 9d. per wagon 
per annum (minimum premium 20s. per annum), 
provided all wagons owned are insured. The amount 
covered is tit), 000, including costs for any one 
accident, and 120,000, including costs in any one year. 

1 he charges math' at the various points throughout 
the kingdom have received the attention of your 
Council, and it is pleased to report that substantial 
modifications have been secured. Complaints of 
delay in the transit of tank wagons have been taken 
up with the railway companies concerned, and it* i> 
hoped that more satisfactory arrangements will be 
made by the railways to give generally better facili- 
ties for the transport of tank wagons. In addition to 
the foregoing matters, assistance has been given to 
various members in connexion w ith questions of rates, 
classification and sidings, which in many ea^cs have 
resulted in concessions being obtained. 

Max Musphatt 


FORTHCOMING EVENTS 

S<*pt. 4 Iho.v axi) Rthoe Institute, Autumn Meeting at 
and 5. bnti.sh Empire Exhibition, at 10.30 a. m. each 
dav. (1) Changes ol Volume of Steels During 
Heat Treatment ,” by L. Ailditaun and G. R. 
Wood vine. (2) “ Investigations on the Herbert 
Pendulum Hardness Tester,” by F. benedicks 
and V. Christiansen. (3) “ Effect of Changes 
m Total Carbon mid in the Condition of Car- 
bides on the Specific Resistance and on some 
Magnetic Properties of Steel,” bv E. D. Camp- 
bell and (1. W. Whitney. (4) “Pickling: The 
Action of Acid on Iron and Steel, and the 
Ditlusion of Hydrogen Tlumigh the Metal,” 
by C. A. Edwards. (5) “ Examination of Iron 
Horn Konarak,” by J. N. Friend am! W. E. 
riiomeyrroft. (6) “ On tlie Nature of High- 
Speed Steel,” by M. A. Grossman and E. 0. 
Rain. (7) “ Improvements in I ho Rrinell lest 
on Hardened Steel, including a New Method 
tor Producing Hard Steel balls,” by A. Hult- 
gren. (8) “ Present Position ol the Theories 
ot the Hardening of Steel,” by W. Rusonhain. 
(9) “ kfloot of Free Surfaces on the Plastic 
Deformation of Certain Metals,” by F. C. 
Thompson and W. E. W. Millington. 

>cpt 8 Institute of Metals. Annual Autumn Meeting, 
to 11. to he opened at the Institution of Mechanical 
Engineers, when W. M. Corse, S.b , will 
dolivei the thitd annual Autumn bcotiiic. On 
September 9 the morning will bo devoted to 
leading and discussion of papers, followed by 
luncheon ai the Connaught Rooms, Kingsway. 
the atternoon io be spent at the British Empiio 
Exhibition. On Septcmboi JO huffier papers 
will be pi evented lor discussion, the alternoon 
being devoted to visits lo works. A iccoption 
will bo held jn the evening at the National 
Physical Laboratory, Teddington. A detailed 
piogiamme will 1 h« issued in August. 

M'pi r, bniTisii E.m rr he Exiiimitiox. ConfeKonts of 
Eiigineei mg So< ictics, to be held in Conlerence 
Hall No. t, at, It) 30 a in. Shoi t papeis on 
vaiious Enginem mg Subjects will he lead and 
di.a-ii-scd. Further information and tickets 
may be obtained Iroin the Reel clary, Society of 
Engineers, 17. a tori a Sheet, Wed mi ns tm 

S.W 1. 

SOCIETY OF CHEMICAL INDUSTRY 

ANNUAL AUTUMN DINNER 

I lie Annual Autumn Dinner of the Society will 
be held in London on Friday, No vein her 14, 1924 

The place and hour of meeting will be intimated 
later along with other details. 

ANNUAL REPORTS OF THE PROGRESS OF APPLIED 
CHEMISTRY 

The eighth volume of theao Reports is now ready. 

The price of the book is 7s. 6d. to mombers of the 
Society, and 12s. 6d. to non-members, post free in 
each case. 

A Member of the Society may purchase a set of 
Vols. II to VIII inclusive at the reduced price of 
£2 2s. 6d., and a Non-Member can procure a set at 



July 20, 1924 


CHEMISTRY AND INDUSTRY 


CORRESPONDENCE 

“A POINT OF ORDER” 

Sir, -Professor Lorry's letter in your issue of 
July 11 raises the question whether the signs - — 
and ! should bn used in any sense but that 
denot ing “ a delieii or a surplus of one electron.” 

1 subni't that historically the fust use of these as 
eleetrieal signs was to indicate the kind of elcctriliea- 
tion, and tins therefore has priority over the quanti- 
tative application. It seems to me undesirable 1o 
restrict the significance of the older signs, and the 
onus of li tiding satisfactory new signs with a 
quantitative meaning such as Piofcssor Lowry 
requires for his electro-covalent double bond rests 
with him. The dot and dash, already appropriated 
j by physical chemists as appendages to ions, would 
, probably serve his purpose 4 . 

J As to the pairing of signs, it may be pointed out 
that in my original paper on the '* Latent Polarities 
) of Atoms ” it was made quite clear, 1 believe, that 
J the -j- and — signs wore to he understood as being 
! paired in a neutral molecule, one pair for each pair 
of mutually attached atoms between which a real or 
latent polarity distinction could he demonstrated. 
Thus tests for the polarities of atoms in vinyl ether 
lead to two >eparate expressions: 

(Tl, (Ti. JO Et and ClL CH -O Et 
and Protessur Lowry now takes exception 1o Mich 
combined expressions as 

(jf. I'll O Et 

which is dimply an abbreviation tor the mmc 
awkward forms, 

CH. CH — <) Et or (lb < H -<> Et 


Xo single alter native i> tree from objections ; but 
tire first, interpreted sympathetically, need give 
rise to no i» d confusion, and is to be preferred until 
a much bet nr one lias been invented. 

Piofensor Lowry also di&ousses the phenyl group, 
of which a good deal has been heard lately. Kermaek 
and Robinson (Tran*.. 1922, 121, 431) suggested that 
the benzene ring may funet innate ms a resonator 
rather than ( L suppose) as a true key polarising 
group. Researches at Manchester lend to confirm 
this or what may in reality amount to the same 
thing in the long run to show that the feeble 
electro-chemical character of this group renders its 
action wholly subservient to what Dr. Elnrschoim 
has termed its "quantitative” effect or factor. 
This factor is manifested by the great strength of 
the bond by which it attaches itself to any atom 
and a consequent ” weakening” and "tightening” 
alternately of the succeeding bonds and free or 
residual affinities. How, in spite of the apparently 
non-polar character of such disturbances, the appar- 
ently inconsistent behaviour of styrene, for example, 
towards polar reagents can be reduced to order, 
without the introduction of any new assumption, 
will shortly la* demonstrated elsewhere. 


7»)D 

In the hope of partially dispelling certain pn valent 
misundei standings, may 1 be allowed to add the 
following remarks. The principle of induced alternate 
polarities does not supersede the three tin at factors 
in organic chemistry so ingciuouslv manipulated by 
Elurschcim in his classical papers, but claims recog- 
nition as a fourth factor (overlooked by Klurscheiin 
in his calculations), and one as well worthy nt con- 
sideration as the other three, often asMimmg the 
leading role. Next, il is not, as Piofessor Ingold 
erroneously assumes {Tran# , 1922, 125, 93 >. a part 
uf the disputed principle that when tervak nt nitrogen 
and divalent carbon act in opposition tin 1 oxygen 
is invariably the key atom The original statement 
(Mem. Manchrstu' Lit. and Phil. AW., 1920,64, hi, 1) 
ran as follows --"Where they art' in <ompetitiou 
the intiueiiee of the oxygen nvualh/ appears greater 
than that of the nitrogen.” (The italics are new.) 

Lastly, it is no part of the principle riiat the 
piling up of homogeneously arranged key atoms 
necessarily enhances the effects initiated l»y one 
key atom. This fact was obvious from I he beginning, 
and the carbonyl groups and the a-hydrogen atoms 
of carboxylic acids are incomparably less leaciive 
than the corresponding aldehydes or ketones in 
spite of the additional oxygen atoms homogeneously' 
arranged. As systems strive towards homogeneous 
arrangements, so minima of potential energy occur 
with complete ’ homogeneity as with complete 
symmetry ; maxima of potential energy are to be 
expected with some degree of beterogeneHv 

Organic chemists will quickly recognise That the 
polai additive reactions of carbonyl m tin* « omplex 

CH\ 

o are most in evidence, not when A is 
A 

an atom or group Mich as — t'l, -—OH. O Et, or 

XH 2 , tending to enhance the ncccssaiy induced 
positive character of the carbon atom, but when 
A is -11 or - -CO. X, which function in tie 1 opposite 
way from the carbonyl oxygen which contcis on the 
carbon atom its distinctive charactci-' l am, 
Sir. etc., Akthl'j: L\r worth. 

The University, Manchester 
July 14. 1924 

Sir,- In a recent letter entitled " A Hoi lit of 
Order ” (this vol p. 723) Professor Lowry protests 
against the practice of using plus and mums signs 
" in Mich a way' that ions and molecules are not 
distinguished from one another.” In the same 
letter Professor Lowry riders to me in a way which 
might suggest that I am an upholder of the custom 
of which he disapproves. I may, therefore. ]>crhaps 
he allowed to make my position dear, and to say' 
that, on the contrary, 1 entirely agree with him in 
his condemnation of the practice. The misunder- 
standing which led Professor Lowry to quote certain 
polar formula} which 1 wrote at the Chemical Society 
is a very curious one, for it will he evident to anyone 
who reads the report of that discussion* (this vol. 

* Despite some obvious misprints, i.g. t k* v position” 
for ** key-positive,” 
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p. fl65) that T was using the language employed by 
the principal advocates of the polarity theory merely 
for the purpose of showing to what fallacious results 
a fallacious theory can lead, and not in the least 
because I, myself, believed a word of it ! 

Every student of Organic Chemistry is aware 
that carbon valencies possess some attribute, (of 
quality, or of amount) which can alternate along a 
chain. All are aware of the exist a nee of an influence 
which manifests itself near certain groups, and may 
aptly be termed a *’ polar ” influence. My own 
study of the numerous facts, and many discussions 
with my friends and co-workers, have, however, 
convinced me that the combination of these two 
ideas info a “theory of alternate polarities” 
(whether a genera! theory, or one relating to double 
bonds alone) is wrong. It is, I believe, a false com- 
bination of correct ideas, and, despite all tin* attrac- 
tions of its simplicity, it is not, nor will any so 
elementary a generalisation turn out to be, the 
true solution of our difficulties.— I am, Sir, etc., 

Christoph Eli 1 no otj> 

THE USE OF ALUMINIUM 

Sir, — Answering tin* inquiry of Mr. Joseph Baines 
on page 0<>7 of your issue of .June 27, as to how the 
idea originated that food cooked in aluminium is 
injurious to health, it should be remembered that 
the aluminium used in making pots and the like 
may in some cases contain metals other than 
aluminium, e.g. zinc or copper, added mainly to 
make the alloy work right. If zinc or copper 
dissolve off, there may be trouble, blit the greatest 
care must he exercised in finding the facts in any 
particular ease, for the illness reported may of course 
have quite other causes -Yours, etc , 

r 1 E IK ) M E A EE X AND E Tt 

July 11, 1924 

SAFEGUARDING OF INDUSTRIES 

Sir, l have read with interest Sir William Pope’s 
letter in your issue of the* Kith ult., commenting on 
mine of May 2. As u c have had each the opportunity 
of stating our views, l have no doubt Sir W illiam wiil 
agree that no good purpose will In* served by a 
lengthened correspondence, and that it will he 
sufficient to leave the issues raised to the considered ten 
of vour readers. I am, Sir, etc., 

Wm. E. Kw 


PERSONAL AND OTHER ITEMS 

The death lias occurred of Dr. N. Lorenz, who will 
he remembered as the originator of a method of 
estimating nitrogen. 

Dr. M. Benjamin, the editor of the publications of 
the U S. National Museum, and an original member 
of the Society of Chemical Industry, has been made a 
knight of the Order of the Crown by the King of 
Italy, in recognition of his attainments in Science. 

Tbe German Dyestuffs Industry 

According to a report by the U.S. Department of 
Commerce, the Italian dye market Is practically 
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under German control, and if the “ cartel ” and the 
British Dyestuffs Corporation complete an agree- 
ment, German interest in British dye markets will 
be important. The possibility of' an agreement 
between Swiss dye interests and the “ cartel ” k 
discussed, and it is suggested that France can main- 
tain ” only a limited independence ” of the “ cartel/ 
which appears to have been at work in Russia 
Expansion of the “ cartel ” is limited, however, In 
the natural resources of Germany and costs must 
grow the more dependent Germany becomes or 
imported raw materials. The industry tends toward 
self-sufficiency, controlling power, mines and a 
states up to* finished products. At present acti 
work is being carried out to find now applicath 
- (Oil, Paint and Drug Pep., June .‘10, 1924.) 

; — > 

COMPANY NEWS 

MOND NICKEL CO., LTD. 

1 

Presiding at the tenth annual general nieeti 
the Right Hon. Sir Alfred Mornl referred to tm 
death of Sir Edmund Walker, the late presider n 
the Bank of Commerce of Canada, who had d ' 
seated the firm in Canada for a great many-J j 
and to the death of Mr. F. J. Bloomer, the C 
manager at Clydaoh, who was, connected with 
company since its first inception. A profit and lo 
account was published, for the first t me, whi* 1 * 
showed a balance of profit of £270,47)7 t £Alitic n ' 
had been made during the year to mines and othci 
properties in Canada of £104,920, which, except foj 
£13,000 transferred from suspense account, rcpic 
sented expenditure during the year in Canada oi 
construction at the Coniston Smelter, enlarged In 
the addition of a third unit, now in operation, ami 
on special development work at one. of the mines 
The amount of £79,X03 had been written off fron 
special depreciation reserve, in respect of the value 
of the Canadian properties, leaving a net additioi 
to the same of 125, (K>2. Additions made to pro 
perties in the United Kingdom amounted to £224,712 
which included £130,075 transferred from suspense 
account. Tin 4 sum of £100,292 had been written of] 
the property at Clydueh. A balance still remained 
which would he allocated in due course. 

The credit balance on profit and loss for the yeai 
was £270,457, £31,317 less than in the previous year, 
due to the low prices prevailing for the main product* 
—nickel and copper sulphate — during the great ci 
part of the year, the price now obtained for these 
being below pre-war value, although the costs of 
production were above the pre-war level. The same 
occurred with regard to copper, the prices being 
unduly depressed on account of close competition, 
The exchange fluctuations in the main export market* 
-—France and Italy- — made business very difficult 
There was an increase of 47 per cent, ii) + 1 "S tonnage 
of nickel sold. The use of nickel in non-ferrous alloys 
was continuing, and some of the big countries had 
substituted nickel coins for paper notes and silver 
coins of small denomination. The use of nickel was 
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rapidly growing, especially in America, and the 
company had established "considerable works there 
and also associated itself with a concern which was 
beginning to market nickel utensils on a considerable 
scale. This company, being in its initial stages, was 
not producing anything towards the dividend of the 
company, but progress was being made, and it was 
hoped that in time it will be a valuable concern. 

A good deal of the prejudice which existed in the 
past, and of the difficulties put in the way of the use 
of nickel owing to insufficient technical research, Avas 
being overcome by the company, which controlled 
production in all its stages. 

Messrs. Henry Wiggins and Co. this year declared 
a dividend of 10 per cent, on the ordinary shares, 
free of tax, over a period of nine months, as against 
4 per cent, over twelve months for the previous year. 
This concern was becoming a valuable asset to tin* 
Mond Nickel Co. 

The accounts w r ere passed and the following divi- 
dends were declared : — To the holders of the 500,000 
cumulative preference shares and the 2,000.000 non- 
cumulative preference shares of £1 each, numbered 
1 to 2,500,000 inclusive, in the capital of the company, 
a dividend of 7 per cent, per annum for the year 
ended April 30, 1024, including the interim dividend 
paid on March 3, 1024, and subject to t lie deduction 
of income-tax. To t he holders of t he 900,000 ordinary 
shares of £1 each, numbered 1 to 000,000 inclusive, 
a dividend of 2s (id. per share, subject to deduction 
of income-tax, and including the interim dividend 
paid on March 3, 1924. On the motion of the 
chairman, seconded by Mr. Robert Mond, J.l\, the 
retiring directors (Dr. 0 V. Cories*. Viscount Krleigh, 
ftir Robert Hudfield, Bt„ and Mr. Robert Mathias) 
wore re-elected 


REPORT 

Annual Report op H.M. Chief Inspeitor of 
Factories and Workshops for the Year 
1923. l>p 129. (And. 2105. H.M. Stationery 
1 Office, 1924. Price 3s. 

The raw silk industry is in a Aerv bad state owing 
to foreign competition and also to the rapid growth 
in the manufacture of artificial silk ; an artificial 
silk factory has been extended in Covei it ry and another 
large A\orks has been opened in the Wigan district. 

With trade in such an unsettled condition, new 
dcvclojpmcnts have been Jess numerous than usual in 
1 it* Midlands. Perhaps the most striking are : the 
development of large electrical power stations ; also 
the introduction of the “ Kchoop ” process of metal 
coating by a finely -divided spray of molten metal ; 
the manufacture of synthetic ammonia and nit rates ; 
new operations for purifying lead by a wet chemical 
process ; an electrolytic process for the manufacture 
of carbonate of lead, and the further development of 
the internal combustion marine engine. Production 
in the manufacture of stainless steel and rustless iron 
has made rapid strides, and many new r developments 
are recorded. 

The initial difficulties met with in the administra- 
tion of the celluloid code are being gradually over- 


come, hut some cases, particularly those relating to 
inward ojxming doors and tlu* means of escape in the 
tenement factories in Sheffield, haw not yet been 
satisfactorily settled. Many interests are involved 
and consequently the work is slow', but steady pro- 
gress is being made to ensure compliance with the 
requirements. Trade depression and linaneial strin- 
gency have prevented more rapid progress. 

Chemical I Porto. —Substantial compliance with the 
requirements of the Regulations has been secured 
without resort to a single prosecution. Mr. Brothers 
(Warrington), in whose district there are a large 
number of important, works, reports that the manu- 
facture of salt cake has now become almost a mere 
minor product. One cast* of arseniuretted hydrogen 
poisoning arose from the solution of zinc residue 
in sulphuric acid, with the escape of fumes into the 
Avorkroom. Suppression of dust is the chief diffi- 
culty Avhere certain materials arc* cornered long 
distances, and economical forms of mechanical 
conveyance do not lend themselves readily to en- 
closure ; success has not yet been attained. No 
difficulty has been experienced in securing efficient 
illumination ; in fact there is rarely any deficiency 
found. As regards inflammable dust, it has been 
found necessary to have double air-tight glass covers 
for incandescent electric lamps about coal grinding 
plants for furnace firing by dust. Improved methods 
of dealing A\ith dust are discussed at length. 

The liability to an escape of a dangerous gas or 
fume which calls for the provision of respirators, 
etc., exists in 27 of tin* chemical Avorks. In 19 of 
these 27 factories apparatus is kept of the dorinitciy 
safe type where only outside air is breathed, but in 
many of these 19 works it is desired to retain the 
right to use an apparatus of the Tower or the Army 
Box Absorber or the self-contained Mines Rescue 
types. The monthly examination is regularly and 
methodically performed. There have been eases of 
gassing in chemical works durinir the year due to 
carbon monoxide, sulphur dioxide and to chlorine, 
hut in no case avus it due* to a failure to observe the 
regulations. Cert ain ty |K*s ot self-contained breathing 
apparatus have been approved for use in mines by 
the Mines Department, of the Board of Trade and, 
upon application being made for their use in chemical 
works, approval will be given. Tin* precautions 
against inadvertent production of arseniuretted 
hydrogen are generally well observed, and wooden 
buckets and spades, copper or lead scoops and 
ladles arc generally used for this purpose. In 
sulphate of ammonia plants a copper sce>op is usually 
used. The provision of drenching Avater and eye 
wash bottles has been found with but few excep- 
tions to be satisfactory. 

Many applications for exemption wore received 
from gas undertakings in respect of sulphate of 
ammonia and tar-dehydrating plants. Agreement 
has been come to with the National Gas Council as 
to the exemption to l>c given for sulphate of ammonia 
plants but not for tar plants. The danger of cpit helio- 
mat ous ulceration from tar exists even in small w orks, 
and it is not desirable to‘give exemption from the 
necessity to provide suitable bath and washing 
accommodation. Eighteen certificates have been 
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granted during the year, mainly tu permit the use 
of public baths instead of prov ldint* haili aeenmmoda- 
t ion ;it the works. 

The use of the plastic form of rubber mixed with 
Jead oxide is increasing. Bv its use exemption from 
the requirements to provide exhaust ventilation and 
to have periodical medical examination of the 
workers follows automatically. 'The chief develop- 
ment that has been noted is the list' of rubber solu- 
tions in the* manufacture of ch/m soled tennis and 
similar shoes, which biing these works within the 
scope of the regulations. The trade has readily 
complied with the requirements, and the danger has 
bet'ii guarded against from the outset . The- demand 
for this rubber solution lias led to an extension in its 
manufacture. It is generally made, in mechanical 
mixers, from which the danger of escaping fumes is 
limited and can be adequately met by maintaining a 
suitable vcntilat ion. 

The advantage of good nat ural lighting in works has 
also been realised, and a new method giving a good 
illumination towards the centre of wide buildings 
depends on light refraction The idea appears to be 
to throw the light horizontally across the room, no 
matter in what direction if may fall upon the outside 
of the windows, by means of " prismatic glass," t lie- 
surface of which, instead of being smooth, is ridged 
vertically at angles of 3d or 45 nr bl> , whichever 
is preferred. 

Exceptions to the general compliance w ith Statutory 
We If a re ( ) r( lei’s a re t o be f o u n d i n e 1 1 ro me dy e i n g , g lass - 
bottle making, and in a less degree glass-bevelling 
The bi-weekly inspection of lingers is difficult to 
observe in the large dyeworks by reason of the- refusal 
of some of the operatives to submit to examination. 
The bi-weekly examination of the fingers has not 
only resulted in the discovery of septic wounds duo 
to causes other than chrome, blit has bad the intended 
effect of eliminating men susceptible to chrome 
eczema and chrome ulceration from rooms in which 
chrome, is used. In one factory when' three chrome 
eases due to fluoride of chrome, which is not within 
the scope of the Order, had. occurred in the printing 
of wool, the occupier consented to carry out the 
whole of the provisions of the Older in relation to 
this process 

Medical inspection inquiries among others, related 
to special incidence of lead poisoning in shipbreaking 
and in tin* manufacture of electric accumulators ; 
visits to certain centres in Oermany to see the effect 
on horsehair of low-pressure steam disinfection as a 
means »»f protection against anthrax; incidence of 
epithelioma! nus ulceration among mule spinners 
from minetal oil and in the manufacture of arsenic 
compounds ; the following up of the. first definitely 
lecordod eases in this country of manganese poisoning. 
Reference is also made m some detail to fatal poison- 
ing from arseniuretted hydrogen gas, from fumes 
from melted cadmium, and from benzol ; and to 
effects on health from new developments in the use 
of organic chlorine solvents, Mich as trichlorethylene, 
in a ffixing crept soles in t he hoot trade. Tin* following 
is a table showing the number of eases of poisoning 
due to lead, phosphorus, arsenic %*ftl mercury, toxic 


jaundice, epithelioma! ous and chrome ulceration and 
anthrax : — 


Disease nnd industries 

11)23 

1022 

1021 

Load poisoning - - 

337 (2ft) 

247 (20) 

230 (23) 

1 . Smelting of metals 

10 (2) 

0 (2) 

25 (4) 

2. Plumbing and soldering 

H(l) 

S 

7 

2u Shipbreaking . . 

38 

17 

7 

3. Printing 

G (1) 

n 

12 (1) 

4 File cutting 


• — 

— 

5. 'Pinning 

2 

*» 

1 

G Other contact with 

molten lead 

12 (1) 

i:> 

7(1) 

7. \\ lute and red load . . 

37 

22 (2) 

17 (1) 

8. Pottery . . 

44 (11) 

42 (17) 

35 (11) 

0. Vitreous enamelling 

ft 

3 

8 

10. Electric accumulators . 

Of, (2) 

32 

3ft 

11. Paints and colours 

n (i) 

14(1) 

13(1) 

12. Indiarubhcr 


3 

4 (1) 

1.4. ( Vmrhbmlding . . 

13 (3) 

lft(l) 

20 (1) 

14. Shipbuilding 

8(1) 

12 (1) 

4(1) 

lf>. Paints used in other 
industries 

21 

23 (2) 

12 

10. Other industries 

13(2) 

10 

23 (1) 

Phosphorus poisoning 

Arsenic poisoning 


1 

Mercurial poisoning . . 

Toxic jaundice 

4 

0 (1) 

--- 

7(2) 

3 

i a) 

Epithelionmtous ulceration . . 

f>8 (4) 

32 (3) 

32 (2) 

Ohromo ulcoiutnm 

ft 8 

12 

20 

Anthrax — 

4G (5) 

45 (5) 

25 (G) 

l. Wool 

14(1) 

10 (3) 

11 (3) 

2. Horsehair 

0(2) 

0 ( 1 ) 

4 t\) 

3. Handling of hides and 
skins 

22 (1) 

10(1) 

Ml) 

4. Other industries 

1 0) 

1 

3 ID 


N.Ti. The principal numbers iclate to cases, tigures in 
brackets to deaths. Fatal cases not reported m previous 
years are included a-* both eases and deaths. 


Two eases (one of them fatal) from arseniuretted 
hydrogen occurred in a dross relining foundry, a. si - * 
result of a thunderstorm. An alloy of arsenic is 
present in the dross, capable of giving off com- 
paratively largo quantities of arseniuretted hydrogen 
under the action of cold water. It is known that a 
compound of aluminium with arsenic readily 7 evolves 
arsine on treatment with water. 

Anthrax . — The ligures for wool show 7 the effect of 
the station for disinfection at Liverpool, only one east' 
having been reported from Bradford. Of the* 14 
eases, East Indian Wool was present m the- wool 
handled in at least nine. Anxiety 7 exists in the trade' 
as to the risk of anthrax from horsehair, especially 
that from Russia and Siberia, as out of 18 cases since. 
January 1, 1022, 11 (throe fatal) were due to this 
material. As the plant of the Wool Disinfecting 
Station at Liverpool cannot- deal with tail hair, the 
question was raised whether the method of steam 
disinfection of foreign horsehair and bristles required 
under the Herman regulations since 1899 could not 
be adopted. 

Four eases of chrome' ulceration occurred in a 
paper mill to persons employed in producing chromate 
of lead, by double decomposition, the solution of 
chromate being poured into the beaters containing 
the half-stud from whence it passed to the paper 
machine, producing a yellow-tinted paper. The 
workers had to feel with their fingers the condition 
of the “ half-stuff " to ascertain when it was fit- 
to be discharged to the mill, and the wearing of 
gloves for this was impracticable. Since the out- 
break, the firm has supplied good washing accom- 
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modal ion and first-aid requisites, and has arranged 
for regular inspection of tho fingers. No further 
eases have been reported. 

Iiiquu y has been made into outbreaks of der- 
matitis arising from many substances used in industry. 
The eases nmy be classified as follows : — Dyes and 
intermediates 24; alkalis, caustics, acids, 15; 
turpentine, 14 ; volatile liquids, spirit polishes, etc., 
11 ; flour, sugar, etc., 9; wood dusts, (> ; lime 
and calcium compounds, 3 ; miscellaneous, 13 ; 
non-industrial, 5. In an inquiry into the prevalence 
of dermatitis among fur dyers using para- or meta- 
phenylenediamcne, the number of eases found was 
small, considering the irritative effect of this dye on 
the skin. 

Three non-fatal oases (two of them rescuers) of 
unconsciousness produced by triohlorethylene occurr- 
ed in the painting of a brewing vat with a prepa- 
ation of enamel. No instructions had been given 
on the label oil the container of the enamel, except 
that when it was used in vats there should be free 
ventilation. A special cautionary notice is now 
issued with the enamel. 

No definite poisoning from amyl aeet.it e has been 
observed, although its use has considerably increased. 
Unless localised exhaust ventilation or good general 
ventilation is maintained, the workers suffer from 
headache, drowsiness and throat irritation, par- 
ticularly when first commencing work. No per- 
manent injury to health results from inhalation of 
this fume. 

The use of M>l\ent recovery plants in the india- 
rubber industry appears to be increasing owing 
to the greater efficiency ot modern methods of re- 
covery. In some eases 70 per cent, of the solvent 
spirit is said to be recovered. Til the processes 
>f spreading, calendering, and ” frictioning, in 
w hieh a rubber dough, heavily charged with naphtha 
or similar spirit, is used, there is always a danger 
that the electrostatic charges created on the surface 
of the fabric may give, rise to sparks and ignite 
the vapour from the spirit, thus causing a fire or 
an explosion. This dangtr is well recognised in the 
indiarubber trade, and has doubtless hindered the 
introduction and development of solvent-recovery 
plants. The use of flue gas lias proved successful 
in preventing fire in solvent -recovery plant. 

The possibility of an explosion occurring through 
the ignition of a cloud of line (lust of any combustible 
material does not appear to bo sufficiently realised 
bv many occupiers and managers of factories. In 
rsomc cases where the risk is known, the precautions 
taken to avoid or to minimise it are very inadequate. 
The majority of explosions due to this cause were 
due to dusts of carbonaceous materials, e.g., vegetable, 
products, coal, dye substances, naphthalene, ebonite, 
pitch : but some explosions have been due to sulphur 
dust, and in previous years explosions from aluminium 
and magnesium powders have been reported. The 
manufacture and use of these metallic powders have 
decreased since the war and additional precautions 
have been taken by tins firms concerned so as to 
reduce the risk of explosion ; no explosion of metallic 
powders has occurred during the past two years. 


MARKET REPORT 

This Market Report is compiled from special information 
received from tho Manufuctun is concerned. 

Unless otherwise stated the prices quoted below cover fair 
quantities net and naked at sellers' works . 

GENERAL HEAVY CHEMICALS 

Acetic Acid, 40% tech. . . £23 10a. per ton. 

Acid, Boric, Commercial — 

Cryst. , . . . . . £45 per ton. 

Powder . . . . £47 per ton. 

Acid Hydrochloric .. 3s. 9d. - 6s. per carboy d/d., 

according to purity, strength 
and locality. 

Acid Nitric 80° Tw. . . £21 li)s. — £27 per ton makers' 

works Recording to district and 
quality. 

Acid Sulphuric . . . . Average National prices Lo.r. 

makers’ works, with slight varia- 
tions up and down owing to 
local considerations : 140° Tw., 
Crude Acid, 05s. per ton. 168° 
Tw., Arsenical, £5 10s. per ton. 
108° Tw., Noil-arsenical, £6 15s. 
per ton. 

Ammonia Alkali. . .. £0 15s. per ton, f.o r. Special 

terms for contracts. 

Blo&chmg Powdor .. Spot £11 d/d. ; Contract £10 d/d. 
4 ton lots. 

Bisulphite of Lime . . £7 per ton, pa. kages extra. 

Borax, Commercial" - 

Crystal £25 per ton. 

Powder . . . . £20 per ton. 

(Packed in 2-cvvt. bags, carriage 
paid any station in (treat 
Britain.) 

Calcium Chloride . . £5 17s. Od. per ton d/d. 

Methylated Spirit 04 o.p. — 

Industrial .. .. 3s. Id.— 3s 5d. per gallon, accord- 

ing to quantity. 

Mineralised . . . . 4s. 2d. 4s. Od. 

Potash Caustic . . . . £30— £33 per ton. 

Potass. Bichromate . . 6jd. per lb. 

Potass. Chlorate.. .. 3d. — 4d. per lb. 

Salammoniao . . . . £32 per ton d/d. 

Salt Cake. . . . . . £3 10s. per ton d/d. 

Soda Caustic, solid .. Spot lots : delivered. £16 17s. 6d. to 
£19 7s. 6d. per ton, according to 
atrength. 20s. less for contracts. 

Soda Crystals . . . . £5 5s £5 10s. per ton ex railway 

depots or ports. 

Sod. Acotato 97/98% . . £24 per ton. 

Sod. Bicarbonuto .. £10 10s. per ton, carr. paid. 

Sod. Bichromate.. .. 4$d. per lb. 

Sod. Bisulphite Powder 

60/62%.. .. •• £18- £19 per ton, according to 

quantity, f.o.b., 1-cwt. iron 
drums included. 

Sod. Chlorate . . • • 3d. per lb. 

Sod. Nitrate rofd. 9G% .. £13 5s. — £13 10s. per ton ex 
Liverpool. Nominal. 

Sod. Nitrite, 100% basis £27 per ton d/d. 

Sod. Sulphide cono. 60/65 About £14 10s. per ton d/d. 

Sod. Sulphide cryst. . . £9 per ton d/d. 

Sod. Sulphito, Pea Cryst. £15 per ton f.o.r. London, 1-cwt. 

kegs included. 

RUBBER CHEMICALS 

Antimony sulphide — 

Golden . . . . . . 5Jd. — Is. 4d. per lb., according to 

quality. 

Crimson . . . . Is. 3d. — Is. 6d. per lb., according 

to quality. 

Amnia Sulphide, Yellow 1*. Id. per lb. 



774 


CHEMISTRY AND INDUSTRY 


July 25, 1924 


Barytes . . 

Cadmium Sulphide 
Carbon Bisulphide 

Carbon Black 
Carbon Tetrachloride 
Chromium Oxide, green 

Indiarubbor Substitutes 
White and Datk 

Lamp Bind: 

Lead Hyposulphite 
Lithopone, 30 % . . 
Mineral Rubber “ Rub 
pron ” . . . . v 

Sulphur . . 

Sulphur Chloride 
Thiocarbanilide 
Vermilion, pale or deep . 
Zinc Sulphide 


♦ £3 10s. to £6 158. per ton, accord* 

ing to quality. 

. 3s. Od. per lb. 

* £24— £26 per ton according to 

quantity. 

. 7d. per lb. ex wharf. Dearer. 

. £50 per ton, drums freo. 

. Is. 3d. per lb. 

("4|d. — U£d. per lb. Demand very 
) brisk. Prices likely to remain 
) steady owing to firmness of 
V. raposeed oils. 

. 4ns per ewt , barrels free. 

. 7 id. per lb. 

. £22 10s. per ton. 

£15 10s. per ton f.o.r. London. 
£10 — £12 per ton, necordmg to 
quality. 

3d. per lb., carboys extra. 

2s. Gd. per lb. 

4s. lOd. per lb 

7$d.- -Is. 8d. per lb., according to 
(juality. 


Acetate of Lime- 
Brown . . 

Grey 
Liquor . . 
Charcoal . . 


WOOD DISTILLATION PRODUCTS 


£14 10s. per ton d/d. Demand 
act i vo. 

£ 1 9 — £20 per ton. Fair demand. 
9d. per gall. 32° Tw. 

£7 5«. — £9 per ton, according to 
grade and locality. Demand 
below normal. 

Is. 7d. per gall. 32° Tw. 

Is. 2d. ,, , , 24° Tw. 

lOd. -Is. per gall. 14/15° Tw. 

2s 7d. per gall. Unrefined. 

5s. per gall. 00% O.P. Market dull. 
5s. Gd. per gall. 40 % O.I\ 
Fairly good demand. 

£5 per ton. 

£16 per ton. 

TAR PRODUCTS 

Prices in this section show sorin' irregularity according to 
district. In the North Fast counties, for instance, anthracene, 
oil, solvent, naphtha and naphthalenes are cheaper than in 
Lancashire or London. On the other hand, crude carbolic 
and creosote are dealer. 

Acid Carbolic — 

Crystals 
Crude Go’s 


Iron Liquor 

Rad Liquor 
Wood Creosote . . 
Wood Naphtha - 
Miscible 
Solvent 

Wood Tar 

Brown Sugar of Lead 


Acid Cresylic, 97/99 

Pale 95% 

Dark 

Anthracene Paste 40 c t 

Anthracene Oil — 
Strained 
Unstrained 
Banzole — 

Crude 65 ’a 

Standard Motor 

Pura .. 


64d.- Oi|d. per Jh. Fair inquiry. 

Is. 9d. 2s. per gall . according to 

district. Still quiet but slightly 
firmer. 

2s Jd. -2s. 2d. por gull. Demand 
still good. Market firm. 

Is. 10d.— Is. lid. per gall. Steady 
demand. 

Is. lOd. — Is. 1 Id. per gall. Steady 
business. 

4d. per unit per cwt. Nominal 
price. No business. 

S id.- 9kl. per gall. Quiet. 

7JJ. -Sid. per gaJI. 

10£d. -Is. per gall, ex works in 
tank wagons. 

Is. 4£d. — Is. Gd. per gall, ex workt 
in tanK wagons. 

Is. 8£d. — Is. lOd. per gall, ex 
works in ^prik wagons.* 


Toluole— 90% 

Pure 

Xylol coml. 

Pure 
Creosote — 

Cresylic 20/24% 

Middle Oil .. 

Heavy Oil . . C 

Standard Specification ) 
Naphtha - 
Solvent 90/160 


Solvent 90/190 

Naphthaleno Crude — 
Drained Creosote Salts 
Whizzed or hot pressed 
Naphthalene— 

Crystals and Flaked . . 


Pitch, medium soft 
Pyridine - -90/100 
Houvv 


Is. 5Jd. per gall, 
is. 8d. — 2s. per gall. 

2s. 3d. por gall. 

3s. 3d. per gall. 

9d. — 9jd. per gall. Few inquiries. 

5£d. — ful. por gall in Lancashire 
7d. - -8d. per gall, in Yorkshire. 


Is. Id. —Is. 4d. por gall, according 
to district. Rather better 
inquiry. 

Is. Id.— Is. 4d. Fair business 
passing. 


£4 — £0 10s. 
£9 por ton. 


Quiet. 

Littlo business. 


£J3 £17 per ton in Yorkshire 

and London respectively. Mar- 
ket quiet. 

52s. Gd. — 60s. per ton f.a.s. for 
next season. Frequent inquiries. 

19s. — 20s. per gall Markot less 
firm. 

12s.- 12s. Od. Little business. 


INTERMEDIATES AND DYES 

i hero has been a fair demand for dyestuffs during tie* past 
week. Prices remain constant. A number of intermediate 
products have been reduced m price. 

In the following list of Intermediates delivered prices 
include packages oxcopt where otherwise stated. 


Acetic Anliydrido 95% . . 
Acid H 

Acid Naphtliionic 
Acid Neville and Winther 
Acid Salicylic, tecli. 

Acid Sulpha nilic 
Aluminium Chloride, ai 

hyd 

Aniline Oil 
Aniline Salts 
Antimony Pentachlorido 
Benzidine Base . . 

Benzyl Chloride 95% . . 

p-Chlorphenol 
p-Chloranihno 
e-Cresol 19*31° C. 
m-Crosol 98/100% 

p-Cresol 32/34° C. 

Dichloranilmo 
Dichloranilino S. Acid . . 
p-Dichlorbenzol . . 
Diethylaniline 

Dimethylanilino 
Dinitrobenzene 
Dinitrochlorbenzol 
Dinitro toluene- -48/60° O. 

66/08° C. 

Diphenylamine . . 
Monochlorbenzol 
0 Naphthol 
o-Naphthylamine 
j5*Naphthylamine 
m-Nitraniline 
p-Niferaniline 
Nitrobenzene . . , . 


Is. 7d. per lb. 

4k. por lb 100% basis d/J. 

2s. 4d. per lb. 100% basis d/d. 
5s. 8d. per lb. 100% basis d /d. 

Is. Id. per lb. Trnprovi'd demand. 
9Jd per lb. 100% basis d/d. 

is. per lb. d/d. 

7£d. — 8$d- per lb. naked at works. 
7$d. — 9d. per lb. naked at works. 
Is. per lb, d/d. 

4s. 6d. per lb. 100% basis d/d. 

Is. Id. per lb. 

4s. 3d. per lb. d/d. 

3s. per lb. 100% basis. 

4$d. per lb. Demand steady. 

2a. Id.- -2s. 3d. per lb. Demand 
moderate. 

2s. Id.— 2s. 3d. por lb. Demand 
moderate. 

2k. 3d.— 2s. lid. per lb. 

2s. 6d. per lb. 100% basis. 

£85 per ton. 

4s 7d. per lb. d/d , packages 
extra, returnable. 

2s. 4d. per lb. d/d. Drums extra. 
9d. per lb. naked at works. 

£84 10s. per ton d/d. 

8d.- — 9d. per lb. naked at works. 
Is. 2d. por lb. naked at works. 
3s. per lb. d/d 
£63 per ton. 

Is. Id. per lb. d/d. 

Is. 4$d. per lb. d/d. 

4s. per lb. d/d. 

5s. 3d. per lb. d/d. 

2s. 3|d. per lb. d/d. 

5$d, — 5 id. per lb, naked at works 
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o-Nitrochlorbenzo) , . 2s. per lb. 100% basis d/d. 
Nitronaphtlialene .. lid. per lb. d/d. 
p-Nitrophenol .. ..Is, Od. per lb. 100% basis d/d. 

p-Nitro -o- amido -phenol 4s. 6d. per lb. 100% basis 

m-Phenyleno Diamine . . 4s. per lb. d/d. 

p-Phenylene Diamine . . 10a. 3d. per lb. 100% basis d/d. 

R. Salt .. .. . . 2s. 6d. per lb. 100% basis d/d. 

Sodium Naphtliionate . . 2s. 3d. per lb. 100% basis d/d. 
o-Toluidine . . . . 8£d. per lb. 

p-Toluidino . . . . 3s. 6d. per lb. naked at works. 

m-Toluylene Diamine . . 4s. 3d. per lb. d/d. 


PHARMACEUTICAL AND PHOTOGRAPHIC 
CHEMICALS 


Acid, Acetic 80% B.P . . 
Acid, Acetyl Salicylic . . 

Acid, Benzoic B.P. 

Acid, Boric B.P. 


Acid, Camphoric . . 
Acid, Citric 


Acid, Gallic 

Acid, Pyrogftllic, Crysfc. . . 
Acid, Salicylic 


Acid, Tannic B.P. 
Acid, Tartaric 
Amidol 
Acetanilide 


Amidopyrin 

Ammon. Benzoate 

Ammon. Carbonate B.P. 
Atropine Sulphate 
Burbitone.. 
Bonzonaphthol . . 
Bismuth Salts 

Bismuth Carbonate 
,, Citrate.. 

>, Salicylate 

,, Subnitrate 

Borax B.P. 


Bromides . . 


Calcium Lactate . . 


Chloral Hydrate . . 

Chloroform 
Creosote Carbonate 
Formaldehyde . • 


£45 per ton. 

3s. 3d. per lb. Very heavy 
demand. Frieo firm, 

3s. Gd. per lb. Larger supplies 
available. 

Cryst. £51 per ton, Powder £55 
per ton. Carriage paid any 
station in Groat Britain. 

19s. — 21s. per lb. 

Is. GJd. por lb., less 5% for ton 
lots. Market extromely firm. 
Upward tendency . 

3s. per lb. for pure crystal. 

7a. per lb. for 1 ewt. lots. Market 
firm ; increasing demand. 

Is. Gd.— 1 h. Sd. per lb. Lou 
prices have stimulated more 
inquiry. 

3s. per lb. Market quiet. 

Is. ljd. — is. 2d. per lb. leas 5%. 

9a. per lb. d/d. 

2s. 3d. per lb. for quantity. 

Demand slow. Prices shaded to 
secure largo orders. 

13s. 3d. per lb. Neglected. Stocks 
low. 

3s. 3d. — 3s. 6d. per lb. according 
to quantity. 

£37 per ton. 

12s. Gd. per oz. for English make. 

15s. per lb. Quiet market. 

os. 3d. per lb. Small inquiry. 

A stoady market. Prices according 
to quantity : 

12s. 9d.~ 14s. 9d. per lb. 

11 & 4d.— 13s. 4d. „ 

10s. 2d.— 12s. 2d. „ 

10s. 9d.— 12s. 9d. „ 

Crystal £29, Powder £30 per ton. 
Carriage paid any station in 
Great Britain. 

Prices vary. Local stocks are 
being cleared and forward prices 
are higher. There are rumours 
of a coming shortage and 
higher prices in Germany. 
Average spot values : — ■ 

Ammonium . . Is, per lb. 
Potrtsaium . . lod. per lb. 
Sodium .. Aid. per lb. 

Demand active. Good English 
make can be had from Is. 7d. 
to 2s. Gd. per lb. 

4a per lb. Very firm and scarce. 

2s. per lb. for cwt . lots. Very steady • 

6a. Gd. per lb. Little demand. 

£65 per ton, ex works. English 
make in casks. About 8s. per 
cwt. extra for carbova. 


Glycerophosphates — 
Calcium, soluble and 
citrate free . . 

Iron 

Magnesium 
Potassium, 60% 
Sodium, 50% .. 
Guaiacol Carbonate 
Hexamine 

Homatropine Hydiobro- 
mide 

H yd rastine hydrochlor . . 


Fair business passing 

7s. per lb. 

Ss. 9d. per lb. 

9a. per lb. 

3s. Gd. per lb. 

2s. 6d. „ 

108. 0d.— -lls. 3d. per II*. 

3s. 6d. per lb. for English make* 
Market steady. 

30s. per oz. 

English make offered at 1 20s. per 
oz. 


Hypophosphitee — 

Calcium . . . . 3s. 0d. per lb., for 28-lb. lots. 

Potassium . . . . 4s. Id. per lb. 

Sodium . . . . 4s. ,, 

Iron. Ammon. Citrate B.P. 2e. Id. — 2s. 5d. per lb., according 

to quantity. 

Magnesium Carbonate — 

Light Commercial . . £3G per ton net. 

Magnesium Oxide — 

Light Commercial . . £75 per ton, less 2J%. 

Heavy Commercial . . £26 por ton, less 2$%. 

Heavy Pure . . . . 2s.- -2s. 2d. per lb., according to 

quantity. Steady market. 

Menthol — 


A.B.R. recryst. B.P. 
Synthetic 


Mercurials 
Red oxide 
Corrosivo sublimate 
White precip. . . 
Calomel 

Methyl Salicylate 
Methyl Sulphonal 
Metol 

Para forma Idcbyde 
Paraldehyde 


52s. Gd. per lb. Weaker. 

2Gs.— 31a. per lb., according to 
quantity. English make. Strong 
demand. 

Market firm and more ncti\c. 

5s. 3d. — 5s. 4d. per lb. 

3s. 6d. — 3s. 7d. ,, 

4s. 7d. — 4s. 8d. ,, 

3s. lid. — 4s. ,, 

2s. 2s. 3d. per lb. 

2Gs. per lb. 

1 Is. per lb. British make. 

3s. per lb. Ample supplies. 

Is. Gd. per lb. in flee bottles unu 


cases. 


Phemicetin . . . . 6s.- -6s. 3d per II). Price and 

demand sternly. 


Phonazone 

Fhenolphthalein . . 

Potass. Bitartrato — 
99/100% (Cream 
Tartar) 

Potass. Citrate . . 
Potass. Iodide 


Potass. Metabisulphite 

Pot ass. Permui iga nut o 

Quinine Sulphate 
Resorcin . . 


. . 7s. 3d. -7s. Gd. per II). A shade 
tinner. Foruuid puces higher. 
. . 6s. 6d. per lb. Drains appear 
anxious to sell. 


of 

. . 88s. per cwt., less 2$% for ton 
lot#. Firm market. Prices havo 
upward tendency. 

.. Is. lOd — 2s. 2d. per lb. 

.. lGs. 8d. — 17s. 5d. per lb., accord- 
ing to quantity. Demand con- 
tinues heavy. 

. . 7Jd. per lb., 1-cwt. kegs included. 
.. 7d.— -7hl. per lb. Keen com- 
petition keeps price low 
. . 2 h. 3d. per oz., in 100 oz. tins. 

Very heavy demand. 

. . 5s. Gd.- — 5s. 9d. per lb. Firmer 
Scarce. 


Saccharin. . 

Salol 

Silver proteinate. . 

Sod. Benzoate, B.P. 

Sod. Citrate, B.P.C., 1923 


03s. per lb,, in 50-lb. lots. 

3s. Gd.-- 3s. lid. por lb. 

9s. 6d. per lb. 

2s. fid. per lb. Ample supplies 
B.P. quality available. 

Is. lid. — 2s. 2d. per Jb., according 
to quantity. Firm in commor 
with other citrates. 
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Sod. Hyposulphite — 
Photographic . . 

. £13 — £16 per ton, according to 

quantity, d/d. consignee’s sta- 
tion in 1-cwt. kegs. 

Sod. Motabisulph it v cryst. 37s. 6d.~ 60s. per cwt. nott cash, 

Sod. Nitroprussido 

according to quantity. 

. 16s. per lb. Loss for quantity. 

Sod. Potass. Tartrate 
(Rochelle Salt) 

. 75.s. 82s. Gd. per cwt., according 

Sod. Salicylate 

to quantity. Stoudv market, 
good demand. 

. Market rnoro active. Powder 

Sod. Sulphido- - 
Pure recry at. 

2s. 2d.— 2s. 4d. per lb. Crystal 
at 2s. 4d.- -2s. 6d. per lb. Flake 
2s. 9d. per lb. 

lOd. — Is. 2d. por lb r , according 

Sod. Sulphite, anhydrous 

to quantity. 

£27 10s.- £28 10 h. per ton, accord- 

Thymol 

ing to quantity, 1-cwt. kegs 
included. In largo casks £1 per 
ton loss. 

IN-*. pci' lb Very scarce indeed. 

St ill using Forward quotations 
22s. pop lh. 

PERFUMERY CHEMICALS 

Acetophenone 

12s. 6d. per lb. 

Auhepino . 

15s 3d ., Advanced. 

Amyl Acetate 

2s. 9d. 

Amyl Butyrate 

Os. 9d. ,, 

Amyl Salicylate 

3s. 3d. ,, 

Anethol (M>. 21/22°C.) 

•l* Gd. 

Bonzyl Acetate from Chlo- 
rine free Benzyl Alcohol 

! 2s 10 Jd. „ 

Benzyl Alcohol free from 
Chlorine 

2s. lojd. „ 

Bonzaldehyde free from 
Chlorine 

3s. 6d. 

Benzyl Benzoate 

3s. 6d. 

Cinnamic Aldehyde 
Natural 

15s. Od. ,, 

Coumarin 

20s. 

Citronetlol . . . 

Bis. .. Advanced. 

Citral 

10s. ,, 

Ethyl Cmiuimiiti 1 

13h 6d .. Clnsipei. 

Ethyl Phthalate . . 

3s. 3d. 

Eugenol 

1 K. \dvain-ed 

Geraniol (Palmarosa) 

35s. ,, 

Goraniol 

11s. — 18s. 6d. per lb. 

1 Icliot ropine 

7s. 9d. Advanced. 

Ibo Eugenol 

15s. 9d. 

Linalol ox Bois de Rose. . 

2(5s. 

Linulyl Acetate 

26s. ., 

Methyl Anthranilate 

9a* 6d. ,, 

Methyl Benzoato 

Gs. ,, 

Musk Ambrette . . 

45 s. 

Musk Xvlol 

l->> ,, Cheaper. 

Ncrolin 

4s. 9d. 

Phenv l Ethyl \eetate . . 

15s. ., Ad va need. 

Phenyl Ethyl Alcohol . . 

16s. ,, 

Rhodinol 

57s. 6d. ,, 

Safrol 

la. lOd. 

Terpineol . . 

2s. 4d. ,, 

Vanillin 

25s (5<1. per lb. 

ESSENTIAL OILS 

Almond Oil, Foreign 
S.P.A 

15s. 6d. per lb. 

Anise Oil 

2a. 8d. per lb. 

Bergamot Oil 

19s. 6d. per lb. 

Bourbon Geranium Oil . . 

36s. Gd. „ 

Camphor Oil 

75a. per cwt. 

Cananga Oil Java 

108. Gd. por lb. 

Ciiiipimon Oil, Leaf 

6$d. per oz.- 

o'T 


Cassia Oil, 80/85% 
Citronella Oil - 
Java 85 '90%, .. 
Ceylon . . 

Clove Oil . . 
Eucalyptus Oil 70/75 


Lavender Oil— 
French 38/40%, 
Lemon Oil 
Lemon grass Oil 
Orange Oil, Sweet 
Otto of Rose Oil — 
Bulgaria u 
Anatolian 
Palma Rosa Oil . . 
Peppermint Oil — 
Wayne County 
Japanese 
IVtitgrain Oil 
Sandal Wood Oil- - 
Mysoro 
Australian 


. . 8s. 9d. per lb. 

5*. 9d. per lb. 
3s 7|d. per lb. 
. . 7s. per lb. 
o . . 2s. per lb. 

Esters 29s. per lb. 

. . 3s. per lb. 

. . 3d. per oz. 

. . 13s. 3d. per lb. 

. . 30s. per oz. 

26n. per oz. 

. . 19s. per lb. 

. . 20s. 9d. per lb. 

. . 14s. 3d. per lb. 

. . 9s, 6d. per lb. 

. . 26s. 6d. per lb. 

. . 21s. per lb. 


Cheaper. 
Clic uper 


PATENT LIST 

The d.it os given in the. IM, an-, in tin* rase of Application* for Patents 
those ot applications, and in the rase ot Complete Spo< I float ions un epted 
those ot ttie Olllclul .tom rial-. in which the acceptance is announced Com. 
plcte Sped cations I Ims advertised as accepted arc open to inspection at 
the Patent Other Immediate!} , and to opposition l«f<.^ r-c 1, Id h; they 
arc on sale tit Is. each at t he Patent Other , Sale twain h, Quality Court, 
Chancery Lane, London, W.C. 2, on ,ful> Ul.t 

I. — Applications 

Deidois Preventing fotinatioii of and removing builor 
scale. 1(5,430. duly 9. 

Erl ten und Guilleaume C.irlswerk Akt.-Gcs. Acid proof 
coating for metallic vessels. 16,510. .July 9. ((Jar., 

12 . 2 . 21 .) 

(till and .lolm. Drying apparatus. 16,529. July 9 
Kempter. Crushing and kneading mills. 1(5,333. July 8. 
Kuntz. Rotary dners 1(5,308. July 7. 

Metropolitan -Vickers Electrical (V).. Ltd. Means for 
obtaining inert atmospheres. 10,59(5. July 10. (U.S , 
20.7.23.) 

Naumlooze VennooNcImp Utreehtsrhe Eabriek van 
Centrule Yerwarnimg and ( 'oust i net lew erken voorben 

II. Zimmifiiiami cV Co.. and ZLinmcmmim. Drying. 
16,(531. July 10. 

I. — Complete Specifications Accepted 

3197 (1923). Woodall, Duckham, and Jones (1920), 
Ltd., and Duckham. Annular furnaces or kilns. (218,343.) 

6251 (1923). South Metropolitan ( Jus Co., Woodall, 

Duckham, und Jones (1920), Ltd., and Nattield. Electro- 
static separation of particles. (218,354.) 

13,762 (1923). Keene. Filtering-apparatus. (218,117.) 

15,141, 20,012, 26,043, and 27,226 (1923). Link. Separ- 
ating liquids. (218,462.) 

16,010 (1923). Aktiebolaget Separator. Centrifugal separ- 
ators. (202. (51(5.) 

21,303 (1923). Appurcils ot Eva pora tours Kestner 

Crystallisation processes (214,572.) 

29,784 (1923). A p pa roils et Eva pora tours Kestner. 

Vertical evaporators. (218,556.) 

30,589 (1923). Greaves. Apparatus for washing granular 
material. (218,561.) 

II. — Applications 

Dutlield Apparatus for producing gas from powdered 
carbonaceous matter. 16,598. July 10. 

Hcyl. Distillation and utilisation of oil shale ote. 16,285. 
July 7. 

Klotzer. Method of recovering combustible gases from 
fuel. 16,480. July 9. 

Marks (Kohlcnselicidungs Ges.). Rotary drums for dis- 
tillation of coal etc. 16,708. July 11. 
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M»rkfl (Kohlonscheidungs Ges.). Production of fuel from 
Bonn -coke. 10,709. July 11. 

Nioco. Apparatus for treating hydrocarbon-, 10.720. 
July 11. 

Techno-Chemical Laboratories, Ltd.. ami Testrup. 
Treat men I of peat. 10,793. July 12. 

II. — Complete Specifications Accepted 

309 (1923). Jackson (Hoppers Co.). Cokum retort 

ovens. (218,339.) 

949J (1923). Martel. Ygglomeration of fuel (218,391.) 
11,780 (1923). Hritish Thomson- Houston <\». (General 
Electric Co.). Filaments for elcctrie incandescent lamps. 
(218,430.) * 

19,824 (1923). Humphrey* and Glasgow, Ltd. (Rushy). 
Carbonisation ol bituminous coal and like material. (218,512.) 

5770 (1924). Simon. Combustion of readily combustible 
waste and residues (218,598 ) 

III. — Application 

I Vase and Partners, Ltd., and Robinson. Reco\ei\ of 
pyridine etc. from by-products. 10,283. July 7. 

III. — Complete Specification Accepted 

29,314 (1923). Weil, and Chemisehe Fa brick in Hill- 
warder vorm. Hell u. Stliamer Akt.-Ges. Obtaining pure 
anthracene and earl indole from crude anthracene. (210,742.) 

IV. — Applications 

Farbworke vorm. Meister, Lucius, imd Bruiting. Maim- 
faeturn of dyestuffs 10.407. July 8. (Ger., 23.7.23.) 

Morton Sum lour Fabrics, Ltd., AYylnm. and Jones Dm'* 
mul dyeing. 10,805. July 12. 

Soe, of Chemical Industry m Basle. 10,4 <m> ,Scc X\. 

IV. — Complete Specifications Accepted 

15.044 (1923). Pereira. S(c XX 

27,233 (1923). Hansford (Caasella und Co. Ge.s.). Pro- 
duction of aendmium compounds. (218,542.) 

31,359 (1923) Bloxain (Chem. Eabr. GriesIiciiii'Elek- 

tron). Manufacture of nzo dyestuffs. (218,508.) 

V. — Applications 

Akt.-Ges. fur Anilm-Eabnkution. Mnnufaetuir of \ixcoxe 
silk. 10,512. July 9. (Ger., 8.8.23.) 

Akt.-Ges. lur AniJin- Fabrikat ion. Manufacture of \ j sc use 
silk. 10,7 11 July 11. (Ger, 20.8.23.) 

Akt.-Gr-. lur Amlm - Fabrikat ion . Manufacture of wseoso 
pioducts. 10,742. July II. (Ger., 22.8.23.) 

Grant on. Utilisation ol waste material from de inking 

of ])Mpor. 10,020. July' 10. 

V. — Complete Specifications Accepted 

9284(1923). Colas, Colas, and L’Alfa, Soe. Anon. Treating 
liquor from the liviviaiion of \egetablc matter. (218,385.) 
10.477 (1923) Walker. X it ration of cellulose (218.111.) 

VI. — Applications 

Hailey’ and Gee. Machines for treating tubrie- with 
liquids. 10,542. July' 10. 

Germann. Dyvittg and .simultaneously water-prooiing 
etc material. 10,555. July' 10. 

Johnson (Smith, Drum and Go.). Dyeing etc. machines. 
10,371, 10.372, and 10.373. July S. 

Morton Sundour Fabrics, Ltd. 10,805. Sic 1Y. 

VII. — Applications 

Legcler. Production of carbon disulphide. 10.704. July 

11 . 

Spence, and Spence and Sons, Ltd. Produet ion of ferric 
sulphate 10,342. July 8. 

VII. — Complete Specifications Accepted 

3292 (1923). Worsloy*. Production and u.-c ot hypo- 
sulphurous acid. (218,347.) 

9075 (1923). Ewan. Manufacture of sodium. (218.373.) 
27,977 (1923). Harr. Sic Vl.ll. 

30,872, and 30,873 (1923). Ewan. Manufacture ot alkali 
metals. (218,503.) 

32,200 (1923). Dorr Co. Manufacture of whiting. 

(212,877.) 


0.i21 ami 0022 (1924) K«„„ M.mufttrlun: of /-odium 

or potassium. (218,000.1 

VIII. — Applications 

Dnnuld. Manutaet ur« 01 beak- mu] pottery 10 508 
July* 10. 

Refractories Process Corporation, Proc< ,sos tor manufac- 
turing high refractories. 10,497. July 9. ( I .S., 14 s. 23.) 

Wade (l)ixon Co.). Plate-glass aimealmg-leei ?. 10,325. 

July' 7. 

VIII. — Complete Specifications Accepted 

18,438 (1923). Sieuien. Manufacture of hre-proof bricks 
(218,495.) 

27,977 (1923). Harr. Manufacture of sintered magnesite 
and magnesite bucks. (207.172.) 

IX. — Application 

Collins and Gollop. Cement. 10,111 July 9. 

IX. — Complete Specification Accepted 

29, / < 3 (1923). Lyon. Arliiieml seasoning of wood. 

(208,522.) 

X. — Applications 

Brookfield, Cupolas etc 10,090. July 11 
Cachemaille (WVst mghoiise Lamp <V>.) K\ti action of 
metals from compounds. 10,275, 10,278. July 7 
Eolkerts. Steel eon version 10,584. .Inly Id. 

Hanna y. Treatment of stibmte etc. 10,072. July 1L 
Minerals Separation, Ltd., and La\eis. ( Joncenlration of 
eivs. 10,787. July' 12 

Nuainlooze Vcnnoot.sehap lMtilip^’ Gloeilampcnfabriokcti. 
Separation of hafmiun and zirconium 10,788. July 12. 
(Denmark, 13.7 23.) 

R»fraetories Process Coipomlion. Metallurgical furnace 
roof. 10,498. July 9. (US, 14.8.23 ) 

X. '- Complete Specification Accepted 

2878 (1924). Fu\. Treating the suifaee of bronze, brass, 
and like metals. (218,591.) 

XL — Applications 

Cachemaille ( W extinghouxe Lamp Co) Manufacture of 
i ‘lee t ron -emitting mulct ml etc 10,273 July' 7 

Caebemaillo (Wcstingboiise Lamp Co ). Cathodes for 
vacuum electric devices. 10.274. July 7. 

Cachemaille (VVestinghouse Lamp Co.). Actuated material 
lor electron emission. 10,270. July 7 

Nordiske Eabrikor De-No-Fa Aktie-elskap. Electrolytic 
decomposition apparatus. 10,521. July 9. (Norway, 
29 S.23.) 

XI. — Complete Specifications Accepted 

0251 (1923) South Metropolitan Gas Co., Woodall, 

Duekham and Jones (1920), Ltd , and llattield. X tt L 
29,097 (1923). Carrera Electrolytic tank,- (207,199 ) 
32,215 (1923). Elcklro Osmose AUt. Ges. (tjrai. Schwerin 
Ges.). S,c XII. 

388 (1924). Elektro-O.-smoso Akt.-Ges. (Graf. SeJnvorln 
Ges.). XV. 

XII. — Applications 

Pluuson, and Plainou's (Parent Co ). Ltd. Production etc. 
of sulphur soaps. 10,047. .July 11. 

Sehuelcr. Presses for expressing oil from seeds etc. 
10,043. July 11. 

XI 1. — Complete Specifications Accepted 

lo 391 (1923). Maellwaine. Preservation and preparation 
of copra. (218,405.) 

32.21.) (1923). Elekt to -Osmose Akt.-Ges. (Graf. Schwerin 
Ges.) Electro-osmotic purification of glycerin. (21 t, 570.) 

XIV.— Application 

riauson, and Plauson’s (Parent Co.). Materials for use 
in rubber mixings etc. 10,422. July 9. 

XIV. — Complete Specifications Accepted 

8745 (1923). Feldcnheimor and Plowman. Manufacture 
of rubber compositions. (218,364.) 
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9209 (1923). Naugatuck Chemical Co. Set* XX. 

27,759 (1923) General Rubber Co. Concentrating latex 
etc. (218,544.) 

XV. — Complete Specification Accepted 

388 (1924). Elektro-Oamo'H Akt. tics. (Graf. Schwerin 
Cos.). Process for the cloctro-OMrmtic puntieat ion of gluo 
or geln tin. (211,579.) 

XVII. — Application 

Urban. Purification of -oigar solutions. HI, 525. July 9. 

XIX. — Application 

Brasliicr. Manufacture of volatile .-olid insecticides etc. 
18,930. duly 10. 

XIX. — Complete Specification Accepted 

9808 (1923). O’Shaughuessy. Treatment of .sewage liquor 
etc. (218,399.) 

XX. — Applications 

Akt -tics, fur Anilin-JAibnkation. Manufacture of \anillin. 
19,034. July 10. (tier., 28.7.23.) 

Buulick. Process of making olefin oxides. 19,507. July 9. 
Pease and Partners, Ltd., and Robinson. 1(5,283. Nee III. 
Sue of Chemical Industry m Basle. Manufacture of 
aeylatcd diamines. 19,409. July 8. (Sv it/,., 17.7.23) 

XX. — Complete Specifications Accepted 

9399 (1923) Naugatuck Chemical Co. Processes for the 
manufacture of diphcnyJguamdine. (199.354.) 

14,489 (1923). Grn n, Oxley, and British Dyestuffs Cor- 
pomtion, Ltd. Separating nlkylamiiies from ammonia and 
other gases (218,458.) 

15, 81 1 (1923). Pereira. Process of manufacturing uiiiino- 
pcrylcne-<pimones. (199,72) ) 

28,190 (1923). Austerweil and IVufaillit. Process for the 
production of p.-cymene from monocyclic terpenes. (208,848.) 

XXL— Application 

Knvas/.nay and Tolnay. Photographic plates. 10,309. 
July 7. 

XXKII. — Complete Specification Accepted 

7380 (1924). Opfiseho An -l alt. C. P. Gocrz Akt. -ties. 
Rofractonietcrs. (213,289 ) 


GENERAL NOTES 

Official Trade Intelligence 

The Department of the Overseas Trade Develop- 
ment and Intelligence, 35, Old Queen Street, London, 
S.W. 1), has received the following enquiries for 
British goods. British firms may obtain further 
information by applying to the Department and 
(juoting specific reference number : Australia : Brass 
tubes (82) ; Hardware, aluminium, enamelled ware, 
(83); Austria: Leather (BX./1079); British East 
Africa : Water piping (84) ; British India : Steel 
(The Director General, India Store Department, 
Branch No. 10, Belvedere Road, Lambeth, S.R. 1) ; 
Canada : Steel, iron, hardware (87) ; Leather, 
china and hollow wait; (89) ; Germany : Shellac, 
copra (94) ; Malta : Soap (90) ; New Zealand : 
Hardware (91); Norway: Leather goods (95); 
Siam : Steel (A.X./1149) ; South Africa : Brass- 
ware, paint, oil, builders' hardware (92) ; Steel, 
iron (C.X./1007) ; Brass piping, cop]>er sheet, 
( A . X . / 1 1 51 ) ; Sj am : Hardware (97 ) ; If n i ted 
States: Scientific instruments (101) ; Steel (A.X./ 
1144); Steel tubing and piping (CX./1070); 
Uruguay : White varnished porcelain insulators 
(B.X./I093), 


Chemical Industry In Czechoslovakia 

According to the report of the Association oi 
Czechoslovak Chemical Industries, the position oi 
the large chemical works in Czechoslovakia during 
1923 was more favourable than in 1922. Imports 
of raw materials, and the output and export oi 
heavy chemicals increased to a large extent. The 
larger demand for phosphatic acid and nitrogenous 
fertilisers increased unemployment, and although 
chemical factories in general w'ero really not much 
busier than in 1922, confidence in the future hag 
been restored, and a steady development of the 
industry may he expected. Conditions in the 
petroleum industry continued unfavourable, and the 
dyeing industry generally did not derive the same 
benefit as other branches of the chemical industry 
from the temporary slump in German production. 
The pharmaceutical industry, however, did well in the 
home market, whilst the starch industry also had a 
good year, the export trade developing. A smaller 
consumption characterised the varnish industry, 
and there was a reduced output of mineral oil. 
Other branches of industry included lubricating- oils, 
coal-tar, boot polishes, candles and soap. The 
perfumery industry recovered from its heavy losses 
to some extent, and employment in the rubber 
industry was decidedly better in 1923 than in the 
previous year, whilst a better market was also found 
for grinding and polishing materials later in the year. 

Polish Output of Potash 

The total production of potassium salts in Poland 
during 1923 amounted to 01,503 metric t. as compared 
with 46,082 t. in 1922, an increase of 38 per cent, 
over that of 1922 and a much larger gain over previous 
years. There was a slight decrease in the production 
of sylvinite during 1923, but the production of 
kainite considerably exceeded that of 1922, the 
figures being : Sylvinite, 39,375 t. (43,502 t. in 
1922) and Kainite, 22,128 t. (2520 t. in 1922). 
Deposits at Droliobyez and Stanislawow wen* worked 
in 1923, the latter employing 405 out of a total of 
559 workmen engaged in the industry. 


PUBLICATIONS RECEIVED 

Gauuonisation of Seaweed am a Preliminary to tub 
Extraction of Iodine and Potassium Salts. By 
J. G. King, B.Sc., A.R.T.C., F.LC. Department of 
Scientific ami Industrial Research, Fuel Research 
Board Technical Paper No. 9. Pp. 10. 1LM. 
Stationery Office, 1924. Price 6d. 

Tub Journal of tub Institute of Metals. Vol. xxxi. 
Edited by (4. Shaw Scott, M.Sc. No. 1. Pp. xi + 680. 
London: Tne Institute of Metals, 1924, 

Report on the Economical and Commercial Conditions 
in Turkey, April, 1924. By Colonel H. Woods, 
" O.B.E. Department of Overseas Trade. Pp. 52. 
H.M. Stationery Office, 1924. Price Js. 6d. 

Report of the Department of Industries, Madras, for 
THE YEAR ENDED MARCH 31, 1923. Pp. iv + 86. 

Madras : Government Press, 1924. 
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EDITORIAL 


W E notice in Jndunlrutl and Engineering 
Chemistry for July a letter from Prof. Noyes 
in which ho alludes to. his article on a 
Political Platform for the International Union of 
Pure and Applied Chemistry and to our editorial 
comments on this topic. He claims to detect a change 
in our opinions on this matter ; we do not attach any 
importance to our opinions, the chemical world 
will not he diverted from its ordained path by any 
utterances on our part, our editorial effusions do 
not represent the considered judgments of the 
Society of Chemical Industry nor those of the 
Federal Council. As our correspondent Mr. Williams 
points out in this week's issue, chemists are human 
beings and cannot divest themselves of their 
humanity or inhumanity however much chemistry 
is absorbed by them or adheres to thorn. We do 
not think our opinions are worthy of the publicity 
which Prof. Noyes has given to them, hut as a 
matter of fact we are not conscious of any change 
in them. The question fo an important one, however 
trivial may he our individual views. Our previous 
editorials have dealt with two aspects of the problem. 
The first, only briefly and casually referred to. 
the origin and conduct of the war, wo do not consider 
to he suitable for discussion in these columns. Wo 
arc all of us entitled to our own opinions on 
this matter and we shall have them whether 
we are entitled to them or not. Prof. Noyes as 
an American will doubtless accept this well-known 
American dictum. Our opinion on this matter 
we think remains as strong as it was and is not 
likely to alter. The other aspect is the policy to 
he adopted by the Union Internationale ; there 
is no doubt that this is undergoing or has undergone 
a change. Wo have on more than one occasion 
stated that in our opinion this is of more conse- 
quence to our French and Belgian allies than to 
British chemists, and we have mildly hinted that 
W'o should neither urge nor adviso the French and 
Belgian chemists to adopt any particular course. 


We venture to think that neither the British nor the 
American chemists arc likely to influence French 
and Belgian chemists in this matter Tf our allies 
fed hitter they will not diminish their bittemcj-s 
because the British and Americans feel less hitter, 
if our allies on the other hand are disposed to 
Welcome chemists of all nations to the Union Inter- 
nationale they will do this when they themselves 
feel disposed and not when wo feci disposed. In 
our consideration of this particular problem we 
are ignoring entirely the future relations between 
t ho various European countries, we put on one side 
invasions and occupations, defaults, loans and 
reparations, these are not the concern of the Union 
Internationale ; individual chemists may think 
what they please and advocate what they please 
about these ; in their corporate capacity as members 
of the Union they should consider what is the 
policy which will he of the greatest benefit to the 
Union. We are not, of course, claiming that the 
French and Belgians are to be the sole judges of 
the future of the Union; we are merely claiming 
that at the present time and in view of what has 
been discussed and the temper in which the dis- 
cussion has taken place the most prudent and 
sensible course, is for the British and American 
chemists to leave the problem alone for a while 
and that so far as chemical journals are concerned 
the less we discuss in them the causes of the lack 
of confidence on both the French and German 
sides the less likely aio we to make statements 
which will hinder the future prosperity of the Union 
Internationale. 

* * * 

It was our intention, until to-day, to deal this 
week with the chemistry of Yadil, but as we 
see from the daily press that the proprietors 
of that antiseptic mixture have issued a writ for 
libel against the Daily Mail , Sir William Pope and 
Professor Dixon, we are compelled to hold over this 
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interesting topic*. We have no wish to he guilty 
of contempt of court in discussing proceedings which 
will be left for the courts to determine, nor do we 
think that the Society of Chemical Industry would 
he extremely grateful for the opportunity of indulging 
in litigation itself while other people are willing to 
cultivate this exciting and pleasing hobby. It 
seems to be common ground to both plaintiffs and 
defendants that formaldehyde and oil of garlic are 
essential to the manufacture of Yadil Sir William 
Pope gave an approximate estimate of the percentage 
of oil of garlic . the proprietors of Yadil in a com- 
munication to the daily press arc more precise, they 
say “ rouglih one ounce of oil of garlic to e\ cry 
f)481 ounces of Yadil. No doubt when the case 
comes to trial We shall have this pioportion not 

roughly but with a degree of precision represented 
by three or four more places of decimals, it is well 
to he precise when dealing with figures: it is not 
only seient Hie hut is also impressive Many a limited 
eompam shows its hook debts to the exact penny, 
say an accuracy of one* part in two hundred millions, 
while il over-estimates its stock or goodwill by fifty 
or se \ en t \ - 1 i \ e pel cent. The proprietors of Yadil 
claim that they make use, not of the injurious form- 
aldehyde, hut ot the innocuous paraformaldehyde 
or trioxymethylene, which they call tvimethanal. 
Wo have hut little acquaintance with this latter 
substance : according t<< Richter it is distinguished 
by its insolubility in water, alcohol and ether. We 
suppose it is more soluble in a dilute solution of 
glycerine hut this also is a matter for the courts. 
An agreeable \ista of examination, cross-examination 
and re-examination is opened to us whereby 
chemical knowledge will he increased. 

^ ^ ^ 

This week has opened with one of those* announce- 
ments that cause chemists to refer to hack numbers 
of Chrmistn/ ami huluxtry and prepare poison gases. 
Such an announcement could have to do with but 
a few subjects, and of those, what more prolific of 
discussion than the utilisation of coal ? An official 
statement has been issued to tin* daih press, accord- 
ing to which the Mines Department and the Depart- 
ment of Scientific and Industrial Research have 
been giving ” careful attention to the best means 
of using the national coal resources,” and it seems 
to have been discovered that ” at the hack of all 
is the problem of how' best to unlock the heat in 
the coal ‘ At the instance of the two departments, 
so flu? statement runs, the Government has decided 
to provide at once for tin* rapid development, of the 
chemical and physical survey of the coal seams 
with a view to the best use of the national coal 
resources. In addition, it is intended to encourage 
all promising new* processes for the carbonisation 
of coal at low' temperatures, which have reached 
the stage of commercial production. Provision will 
thus be made for the establishment of more of the 
local committees of coal owners and technical 
experts which have already done much valuable 
work in classifying the coal seams by means of 
physical and chemical tests. Further, as it is 
evident that the technical problems of carbonising 

idfc •I"” 4 


coal at low temperatures have been solved, but that 
before we can safely introduce the process with a 
prospect of financial success, further large-scale 
work —mainly on engineering problems- -remains 
to be done,'’ the scheme offers, on the engineering 
side, the assistance, at the cost of public funds, 
of the Fuel Research Station in the examination 
of promising processes under conditions which will 
short h be made public. 

* * * 

It is, of course, highly desirable that we should 
possess full information on the extent and characters 
of our coal resources. More ample knowledge of 
this kind would prevent much w r aste and it should 
in time lead to the purchase of coal on the basis of 
analysis, as woll as to the proper utilisation of the 
lower grades, too often wasted. Indeed, the object 
of the offer of assistance to processes for low-tem- 
perature carbonisation is largely to facilitate* the 
use of the lower-grade coals for the production of 
smokeless fuel and of fuel oils. In those columns 
w*e have from time* to time commented on various 
aspects of the fuel problem, we have toyed in our 
sanctum with dreams of cloudless untainted skies, 
wo have waxed enthusiastic over \arious develop- 
ments that promise solutions. In a thick and 
cloudy air, said an old writer, men are sad and 
peevish ; and if tin* Western winds blow and that 
there be a calm or a fair sunshine day, there is a 
kind of alacrity in men's minds ; it cheers up men 
and beasts ; but if it be a turbulent, cloudy, stormy 
weather, men arc sad, lumpish, angry, dull, and 
melancholy. But it was also pleaded that " lire 
and smoke qualify the air,” and it was supposed 
that ” a thick foggy air helps the memory, as in 
them of Fisa in Italy.” Nowadays, w r e know full 
w'cll the benefits of pure air, but in respect of the 
carbonisation of coal we have as many opinions as 
had the men of old about air. The gas industry 
has strong ideas on the subject and one may expect 
some highly interesting encounters. It is not 
likely that any one solution will appeal to all coal 
users or proprietors, but we are assured that the 
attempt is to be made to solve the problem on a 
scale of national importance, for “ only in this way 
can any ultimate effect on tin* state of employment 
and the industrial prosperity of the country be 
produced " This is no time for destructive criticism. 
There are ample signs, as our correspondence columns 
boar witness, that there is a growing uneasiness at 
the continued waste of coal. We are hopeful that 
the murmured k ' something is going to be done ” 
will now be transformed into an actual accomplish- 
ment. Many of the data are collected, the scientific 
knowledge of coal and its problems has grown 
amazingly, low-temperature carbonisation is being 
applied in Nottingham, and the Government is now 
giving a hand. Manchester is no doubt already 
calculating the saving that will result, and Sheffield 
may look skywards uneasily, foreboding the disap- 

1 >earance of its familiar pall. And if Sir George 
leilby looks out into the future through the mist 
and w r et of what should be a brilliant duly morning, 
he must indeed he a happy man. 
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THE THEORY OF THE “ BENSON ” SUPER- 
PRESSURE STEAM GENERATOR 

(From a Correspondent) 

It will not be without interest, following upon a 
previous article in Chemistry and Industry (March 7), 
to consider a little more in detail the scientific 
principles underlying the design of the remarkable 
k ' Benson ’’ super- pressure steam generator, in which 
water is coji verted into steam without the absorption 
of latent heat under the critical conditions of approxi- 
mately .‘1200 lb. pressure per sq. inch and a temperature 
of 706 F. (37r» (\). 

As will be remembered, the installation consists 
of a series of coils of Jin. steel tubing arranged 
vertically, through which distilled water is being 
passed cont biliously at 3200 lb. pressure by means of 
a gear-driven force pump. The coils are heated by 
an oil or pulvcrised-fuel flame blast, using hot air 
for combustion, and towards the end of the travel 
the water attains a temperature of 700' F. (37;Y (\), 
and is bodily converted into steam without ebullition 
or boiling, and therefore without the absorption of 
latent heat. The steam is then discharged at a 
slight superheat 720 F. (385 ‘ U) through a reducing 
valve, being thereby reduced in temperature to about 
620 F. (330 (\), and into a second series of coils 
forming a superheater, in which it is heated to an 
average of 830 F. (455" U), and finally discharged 
at this temperature and 1500 lb. pressure to the 
turbine or other source oi use. 

The essential reason underlying the design of 
the " Benson ” generator and the employment of 
3200 lh. pressure is to obtain on a practical scale 
very high pressure steam with the aid of tin* coil 
generator or boiler " The elimination of latent 
heat in itself does not result in any higher ellicieney 
in tin* condensing turbine, the heal being of course 
lost in the condenser just the same. That is to say, 
the increase in theoretical cflicicncy to be obtained 
by using steam at 3200 lb. pressure, as compared with 
say 2750 lb , is very small. The practical difference, 
however, F enormous, because in the first case no 
latent heat of steam is required and a coil generator 
can be used, whereas in the second case the latent 
heat of steam is about 290 B.Th.U. (from 1 lh. of 
water at 32 F.), so that ebullition or boiling accom- 
panies the generation of the steam, and a coil generator 
consequently is not practicable. 

The main difficulty with the use of high-pressure 
steam has always been to construct a boiler to stand 
the conditions/ and 127 years of evolution— since 
1797 when Richard Trevithick invented the Cornish" 
boiler, worked at 25 lb. pressure — has only resulted 
in the average industrial steam pressure being to-day, 
say, 1(H) — 160 lb., ordinary pow f er station pressures 
160 — 220 lb., and the modern super-power station 
350 lb. Whilst a few' water-tube boilers are now- 
constructed to work up to about 600 lb. and even 
S00 — 1200 lb. as an experiment, for several thousand 
pounds pressure it is necessary to use narrow bore 
coils to reduce the area that has to stand the strain, 
and incidentally also to eliminate the element of 
danger by having an extremely small water content. 
A steel tube can be constructed to stand thousands 


of tbs. per square inch pressure, "and the present 
‘‘ Benson ” generator was put on hydraulic test fu- 
tile insurance company to 6400 tb. per square inch 
for twenty minutes without a trace of leakage. 

But the absorption of latent heat, has hitherto 
proved an insurmountable obstacle to the use of the 
coil generator, because particles of liquid (water > 
are converted into comparatively laigc bubbles of 
gas (steam) of much greater volume, so that in a 
narrow bore coil the whole water contents are blown 
out. Mr. Benson has solved this problem by a 
thorough consideration of the projierties of steam 
As the pressure rises, the latent heat, which is 966-0 
units under atmospheric conditions, diminishes, 
since the change' in volume between water and steam 
becomes less and less. The ordinary steam table-* 
do not show' this as they seldom go above 250 lb. 
pressure, and it is necessary to studv some publica- 
tion such as (foodenougb s “ ProjwTtics of Steam 
and Ammonia ' (John Wile v or Chapman and lialli. 
The following tvpical figures illustrate the i eduction 
in the latent heat as the presume tFo . - 

[1 9 >. Water at If 2 F. 1 


AFoohitr* 

Saturated 

Steam 

Soi<*abj<- 

L.uem 

picture. Teimwnituiv , 

neat liom 

boat 

lb. pei .’.(i. in. 

- F. 

32 F. 

B Th.U. 

114-9 

33 s 

308-5 

S8’2 '2 

;o3i o 

435 

111-1 

791-2 

5118 7 

475 

455 

745 4 

1093 0 

55< I . . 

511 

0 i is 

1785 

(>20 

l>3.i 

518 

23(>o 

0t)O 

700 

412 

2880 

00* * 

77o 

. . 280 

3075 

Too 

S2< ' 

198 

3200 

700-3 . . 

9 *2 l 

Nil 

Mr. Benson 

ha.'* therefore 

complete 

iv solved the 


problem by going right up to the critical condition- 
when no latent heat at all is required, since the steam 
is at the same volume as the water (three times that 
ot 60 F.), and therefore no ebullition takes place 
Once steam is formed, and what is the essential 
difference between a liquid and a gas is outside the 
scope of this article, then we can do what we like in 
the way of superheating or reducing the pressure. 

To calculate the amount of the increase in thermal 
ellicieney by raising the steam pressure to 1500 lb. or 
over is a complicated question, and it is host obtained 
from a series of Raukine cvcles plotted for different 
pressures at constant total heat ot steam on tempera- 
ture entropy diagrams, both of course under adibatie 
(or theoretically perfect) expansions. Thus taking a 
total heat of steam at 1350 B.Th.U. calculated from 
32 3 T\, and superheating as required to attain the 
given total heat, at 100 tb. pressure only 400 B.ThU. 
(29G per cent.) is theoretically available for actual 
work in expanding down to a vacuum (29 in.), whereas 
at 3:50 lb. the figure is 468 B.Th.U. (34-7 per cent.), 
and at 32(H) 11). 595 B.Th.U, (44*0 per cent.). 

Practically, of course, there is a considerable 
loss for various reasons, but the matter can be 
concisely expressed by saving that the ordinary 
high-class industrial steam engine or turbine F 
running at 10 — 1 1 percent, thermal efficiency from the 
coal, the most modern super- power station 17 — 19 per 
cent, (an exceptional figure), whereas a large 
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“ Henson ” generator plant would give 28—30 per cent., 
an amazing advance. In of lit r words, we can now 
generate power from raw coal, using a condensing 
unit and pulverised fuel for heating, at an efficiency 
equal to the Diesel engine with oil, and tho principle 
is equally revolutionary applied to land, marine, 
loeomotive and motor-ear work. In addition, the 
use, of the exhaust steam from tlx* turbine in boiling 
and process work, as m the ehem'eal industries, 
would apparently gi\e an over all thermal efficiency 
of something like SO- So per cent, since no heat is 
lost in tho condenser. 

THE FATTY ACID MOLECULE 

By T. W. JONES, B.Sc. 

Examination of the fatty acids, their salts and 
esters bv Ihe method of X-ray analysis has but 
confirmed the correctness of the structures already 
ascribed to them on purely chemical reasoning. 
The long rectilineal* (TL-chain formation of these 
compounds lias long been accepted on theoretical 
grounds. Direct experimental proof, we know, 
has a satisfaction not possessed by any theory, 
however plausibly it may fit the facts. Langmuir 
and Adams gave us a clear picture of the results 
of spreading oil on water, and that the fatty acid 
molecule then stood on its head so to speak, the 
UOOIl group in the water and the rest of the chain 
erected vertically. The clue to another line of 
experiment was gi\en by Friedels hypothesis of a 
meso-morphie state* of matter ; a sort of half-way 
house between tlx* crystalline and amorphous con- 
ditions. In this state, matter may he in two phases, 
the nematic and tlx* smectic. Among the bodies 
said to assume tlx* smectic phase on solidification 
arc the soaps ; these are optically positive, possess 
a high viscosity and are quite rigid except in the 
direction of their optical axis. They should, there- 
fore, consist of a regular formation of equi distant 
molecular layers and he capable of diffracting X-rays 
in a manner similar to that of the reticular parallel 
planes of a crystal system. 

The correctness of this hypothesis was proved by 
M. Friedel and le due de Broglie (Complex Rendus , 
1923), and they found, in the X-ray spectrum from 
the cleavage plane of a lamina of sodium oleate, 
a predominant line corresponding to a spacing of 
40 A U. between two homologous points of two 
successive layers of the lamina. Obey formed the 
opinion that tlx* long LlL-chains of the sodium 
oleate molecules were arranged parallel to the optical 
axis and that the spacing was at least equal to the 
length of these chains and large compared to the 
atomic distances. 

Messrs. Piper and Grindley in their X-ray exami- 
nation of the fibres so often observed in soap curds, 
obtained {Croc. Rhys. Roc. Loud ., 1923 35, 269) 
lines corresponding to spacings of 33-5 A.U., 38-5 
A.U., and 43*5 A.U. for the sodium salts of lauric, 
my r is tic and palmitic acids respectively. These 
spacings are of the same order as that obtained by 


the two previous workers for sodium-oleate curd» 
In addition they show a regular increase in length 
wdth the increase of tlx* ( ■If 2 -ehain of the acid. Muller 
and Shearer (J.C.S.* 1923, 123, 2043 and 3156) 
obtained spacings of the same order, and showing 
a uniform increase* with increase in the UH. 2 -ehain, 
from their examination of the pure saturated fatty 
acids. Shearer, in his work on the esters of the 
fatty acids (J.C.S., 1923. 123, 3152), observed spacings 
concordant with each other, but considerably smaller 
than those found for the acids themselves, or for 
their sodium salts. For example his figures for tho 
esters of palmitic and stearic acid* wore * — 

Methyl palmitate 22 A.U. Methyl stearate 24*0 A.U. 
Ethyl „ 23*2 A.U. Ethyl ,; 25-2 A.U. 

whilst Muller's figures for free palmitic and stearic 
acids were 34-7 A.U. and 3S*7 A.U. respectively. 
Shearer’s figures also bring out the regular increase 
of the spacing with increase of the ester C1I 2 chain 
both on ihe acid side and the ester side of the COO- 
group. 

In addition to these lines corresponding to the 
wide spacing all the investigators have found in 
each spectrum observed two other lines corresponding 
to spacings in the laminae of the order 4 A. Ik Thus 
Piper and Grindley observed spacings of 4-9 A.U. 
and 4-2 A.U. for the sodium salts examined. These 
were constant, i c , they did not vary for the different 
salts. Shearer and Muller found similar spacings 
of 3-7 A.U. and 41 A.U. respectively, w’hich were 
constant for all the acids and esters examined. These 
shorter spacings, it would appear, correspond to the 
cross-section of the unit cell of these smectic bodies, 
as thojcuigtfr spacing corresponds to their length. 
Tho unit cell would appear, therefore, to be a Jong 
prism of the same effective cross-section for all Ihe 
acids, esteis and sodium salts examined, and con- 
taining one or more molecules, as we shall presently 
see. According to Piper and Grindley the rect- 
angular shape of the cross-section can be accounted 
for on tlx* accepted distribution of the COOHiroup 
as being C-O-JH, and it is quite conceivable that a 

! l 

() 

group so distributed would have an effective width 
in its plane greater than in a direction at right angles 
to it. 

The constancy of these narrow spacings as com- 
pared with the variability of the larger spacing w r ith 
changes m the number of carbon atoms in the chain 
agrees with the chemical view that additional 
CH 2 - groups increase the fatty acid molecule in one 
direction only. As the X-ray spectrometer only 
measures the perpendicular distance between tw r o 
identical planes of t lie crystal, it is probable that the 
spacing <>f any plane will have in general only an 
approximate connexion with the actual molecular 
dimensions. That this is so is obvious from a com- 
parison of these observed spacings and the dimensions 
for the molecule given by Langmuir (J. Amcr. V. 
1917, 39, J865). His value for the length of tho 
palmitic avid molecule is 24 A.U., whilst Muller’s 
observed spacing is 34-7 A.U. The latter figure is 
too great to allow of the unit cell containing one 
such molecule and too small for two. Again, taking 
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the accepted diameter of the carbon atom (1-5 A.U.) 
and calculating the length of a palmitic -acid molecule 
in which the carbon atoms are piled upon top of 
one another, we obtain a figure widely different from 
Muller -i value. It is, however, possible to imagine 
the unit cell as containing two molecules if these are 
shortened in length by the adoption of a zig-zag 
configuration of the 01f 2 -ehain. Such an arrange- 
ment of two molecules to a cell is a very common 
one in crystal structure. On the assumption that 
the carbon atoms are arranged in a zig-zag pattern, 
it is possible to calculate the angle 0 between 
successive pairs 

sin 0/ 2 -- 1 -5/4-22 or B 10!) 30', which is almost 
exactly the angle 109 C 28' which t lie normals from 
the centre to the faces of a tetrahedron make with 
one another. 'The configuration adopted must, there- 
fore, permit this angle between successive carbon 
atoms and must, moreover, give the observed 
increase with each additional carbon atom. 

Shearer (ibid) finds an increase of 1*22 A.U. for 
each extra CH 2 -group in the ester chains, whilst 
Muller finds with the acids an increase of 2-0 A.U. 
for each increase of two carbon atoms. Of this 
2*0 A.U. one carbon contributes, he thinks, L-f) A.U. 
and the other 0*5 A.U. Evidence, therefore, points 
to the existence of two type's of chains. The first, 
which would apply to the esters, would be an 
ordinary zig-zag in which the angle between successive 
carbon atoms would be 1 09 °30'. This gives an 
increase of 1*22 A.U. for each extra CtR-group. 
In the other the carbon atoms are arranged in a 
spiral formation in sets of four, the fifth being 
directly over the first ; each set of four need not, 
however, he in the same plane as the preceding four. 
In such a configuration each additional two CH 2 - 
groups contribute 2-0 A.U. to the length of the 
chain, one of them adding I f) A.U. and the other 
0*5 A.U. This would agree with the results found 
for the acids and sodium salts. 

Both these types of increase are found in the 
diamond structure, which, in addition to the closed 
rings, comprises chains show ing increases of 1-22 A.U. 
for each carbon atom ine^asc and 2-0 for each increase 
of two carbon atoms. 

If the configuration of the acids is as suggested, 
there should bo a difference in the experimental 
results from odd and even acids of the same series. 
The difference, however, is as yet unascertainable, 
as it lies within the range of present experimental 
error. But it is a significant fact that if the spacings 
of the odd acids are plotted on a diagram, similar 
to that used to represent, the increase in the spacing 
of the even acids against the increase in thclTL-chaiii, 
the points representing them lie just above the line 
of the even acids. This is in accord with the theory 
put forward by darner and Randall (J.C.&., 1924, 
124 , 881) to explain the existence of the tw T o 
enantiotropio forms of the odd acids. They find 
that the sum of the heat of transition of the a-forni 
of the odd acids of a series into the /3-form and the 
heat of crystallisation of the a-form correspond 
approximately with the heat of crystallisation of 
the /3-form. Also the heats of crystallisation of the 


a-form of the even acids and the /3-form of the odd 
acids lie very nearly on a smooth curve, and it is 
therefore suggested that the two forms have a 
similar constitution in the solid state and give the 
acids the following configurations • 



It is obvious that, the carboxyl groups play an 
important part in this alternation, and it is possible 
that this group is orientated in two different ways, 
in the odd and even acids. The symmetrical forms 
of Figs. 1 and 2 would he formed with a larger amount 
of heat as required by experiment. 

In the acids and sodium salts the molecules would, 
by reason of the affinity of the CH 3 groups for each 
other, orientate themselves with these groups in 
contact inwards. The planes containing the sodium 
atoms would, therefore, be the planes of slip required 
by Fricdel’s theory. The exact conformation of 
the diagrams given by Randall and (Earner are 
slightly different, from those shown by Muller and 
Shearer (dotted lines), but they agree equally well 
with the dimensions experimentally found. Further- 
more, they bring out more clearly than the latter the 
fact that the general direction of the length of the 
molecule need not necessarily be perpendicular to the 
cleavage plane, although to account for the uniform 
increase in spacing of this plain* for each additional 
0H 2 -group, it must be supposed that the molecules 
of any one series are all inclined at the same angle to 
this plane. 

From considerations of the shortness of the long 
spacings and the fact, that an additional CH.. -group 
gives an increase of half that found for the same 
increase in the acids, it appears that the esters 
contain but one molecule per unit cell. That the 
molecule does not bend at the COO-group but 
continues in the same direction is borne out by the 
fact that increases in either acid or ester chain result 
equally in a lengthening of the spacing. So that the 
X-rays measure the distance between the COO- 
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groups aud the molecules are arranged as : — 

ch 3 o ch 3 ch 2 ch 3 o ch 2 ch, 

01 C\f CJtf'V CHo OH o 

I I 

6 6 

Via. IV 

Measurements of the spacing-* of ring-chain ((im- 
pounds such as p-hoxadeovl-phcnol and p-oetadee\ 1- 
phenol indicate a similar uniform increase for addi- 
tional (dl, -groups, but the experimental accuracy 
is not sufficient to permit a definite statement as to 
the type of chain present. 

From evidence gamed from the unsaturated acids 
elaidie and brassidie it seems probable that a fuller 
examination will but confirm chemical theories of the 
nature ot the unsaturated linkages For example, 
the wide spacing of elaidie acid, stereo-isomeric with 
oleic acid, is about ll A C longer than that oi stearic 
acid, which contains the .same number (IS) of carbon 
atoms. The smaller spaeings corresponding to the 
cros>-seetion ot the cell a?e, however, the suin' a** 
tlio-e already found for tin saturated and-. 


BRITISH CAST-IRON RESEARCH ASSOCIATION 
LABORATORIES 

A further stage in the development of the ( a>t 
Iron Research Association was reached a tew day-* 
ago when the Association formally took possession 
of its own Laboi atorirs, situated in (fuidford Street. 
Birmingham, and equipped for the conduct of chem- 
ical analyses and general metallurgical and heat* 
treatment work. The capacity of the Association 
to deal with its woik will be greatly increased, but 
it is not intended to abandon the policy of having 
investigations conducted in prominent University 
laboratories and in the works of members. 

It is anticipated that the Association, which com- 
menced a new financial year on duly 1. will incur 
an expenditure during the year of between £0000 
and £7000. The research programme includes 
important investigations 'on erosion- and corrosion- 
resisting east irons ; moulding sands ; graphitisation 
heat-resisting east iron ; the production of malleable 
east iron ; cupola practice ; cast irons for electrical 
and magnetic purposes : measurement of melting 
and pouring tem]>eratures ; the fundamental pro- 
{lertics of east iron ; standardisation of test bars, 
materials and methods ; facing sands and backings, 
and cast iron to resist abrasive wear, and jointly 
with the British Motor and Allied Manufacturers 
Research Association, automobile cylinders and 
pistons. 

Recent new members include the Brightside 
Foundry and Engineering Co., Ltd., Sheffield ; 
Powell DuflFryn Steam Coal Co., Ltd., Glamorgan; 
Boving Engineering Works, Ltd , Stoke-on-Trent ; 
J. Blakeborough and Sons, Ltd., Brigliouse, Yorks ; 
J, W. Jackman and Co., Ltd., Manchester, and 
Younger and Gallon, Piuiston-on-Tyne. 


FORTHCOMING EVENTS 

Sept 4 Ikon and Steel Institute, Autumn Meeting at 
and o. British Empire Exhibition, at 10.30 o.m. each 
day. (1) ” Changes of Volume of Steels During 
Heat Treatment,'’ by L. Aitchison and G. R. 
Wood vine. (2) “ Investigations on the Herbert 
Pendulum Hardness Tester,” by C. Benedicks 
and V. Christiansen. (3) “Effect of Changes 
in Total Carbon and in the Condition of Car- 
hides on the Specific Resistance and on some 
Magnetic Properties of Steel,” by E. D. Camp- 
bell and G \V. Whitney. (4) “ Pickling: The 
Action of Acid on Iron and Steel, and the 
Diffusion of Hydrogen Through the Met;d,” 
by C. A. Edwards. (5) “ Examination of Iron 
hum Konarak,” by J. N. Friond and W. E. 
Thorncyeroft. (6) “ On the Nature of High- 
Speed Steel,” by M. A. Grossman and E. C. 
Bain. (7) “ Improvements in the Brinell Test 
on Hardened Steel, including a New Method 
lor Producing Hard Stool Balls,” by A. Hult- 
gren. (8) “ Present Position of the Theories 
of (he Hardening of Steel,” by W. Rosen ha in. 
(0) “ Effect of Free Surfaces on the Plastic 
Deformation of Certain Metals,” by F. C. 
Thompson and W. E W. Millington. 

Sept. 8 1 nstituti. m« .Met\ls, Annual Autumn "Meeting, 
to 11. to he opened at the Institution of Mechanical 
Engineers, when W M. Corse, S.B., will 
deliver the thinl annual Autumn Lecture. On 
September P iho morning will be devoted to 
leading and discussion of papers, followed by 
luncheon at the Connaught Rooms, Kings way, 

I lie afternoon to bo spent at the British Empire 
Exhibition On September 10 further papers 
will he presented for discussion, the att-ernoon 
being devoted to visit* to works. A reception 
will be held jn the evening at the National 
Physical Laboiatun, Teddington. 

The following p.ipois will he read . — “ A .Method tor 
Measuring Internal Stress m Brass Tubes," by R .1 . 
Anderson and E G Fahlman , "The Application ol the 
Ideal Solubility Cuivo to the Interpretation ot Eqm- 
iibtium Diagram- in Metal Systems." by 1). H. Andrews 
and Prol. J. .lolin-ton ; ‘‘Seventh Report ot the Corrosion 
Researc h Committee of the Institute of Metals,” by G. D. 
Rengough and R. May: ‘‘ Conipnrat ivo Results on 
Copper-Silu on-A lumiiiiuin and Other Aluminium Alloys 
as Obtained on Separately Cast Specimens and Specimens 
cut from a Crankcase Casting,” by E. H Dix and A. J. 
Lyon; “The Determination of Sodium in Aluminium." 
by I). M. Fairlie and G. B. Brook; “ The Extrusion ot 
Brass Rod by the Inverted Process,” by R. Genders; 
“ Investigation ot the Effects of Impurities on Copper. 
Part TI— The Effect of Iron on topper,” by 1). Hanson 
and Grate W. Ford; “ The Relationship Between Tensile 
Strength, Temperature and Cold-Work in Some Pure 
Metals and Single Solid Solutions,” by D. H. Ingall; 
“ On the Effect of Progressive Cold-Rolling on the Brinell 
Hardness ol Copper,” by II. Moon*; “Experiments on 
the Working ot Nickel for Coinage,” by Sir T. K. Rose 
and J. H. Watson, “ Some Experiments on the Effect of 
Casting Temjierature and Heat-Treatment oil the Physical 
Properties of a High-Tin Bronze.” by F. W. Rowe, 
“ Some Experiments on Hie Influence of Casting Tempera- 
ture and Mass on the Physical Properties of Admiralty 
Gun-Metal,” by F. W. Rowe; “Studies in the Alu- 
minium-Zinc System." by T. Tanabe; “Metal Spraying 
and Sprayed Metal,” by T. II. Turner aud W„ E. Ballard. 
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SOCIETE DE CHIMIE INDUSTRIELLE 

On June 27, the Fuel Group listened to a paper 
by Prof. M. P. LeBeau on the “Thermal Fractiona- 
tion of Grises Resulting from the Carbonisation of 
Solid Fuels. ‘ 

The method which is utilised by the author 
consists in heating 1 g. of fuel in a vacuum at tem- 
peratures increasing by 100° C. every hour, up to 
1000', and extracting the gases given off at each 
interval of temperature, liquid and less volatile 
products being retained in a condenser cooled to 
by a mixture of acetone and carbon-dioxide 
snow. The measure of the 'volumes of gas and tin* 
analysis of the various fractions give data from which 
a curve representing the thermal fraction for each 
fuel can be established. The method has been 
applied to the study of anthracite, coal, lignite, peat, 
pine and oak wood, and the curves obtained were 
found to he characteristic of the products examined, 
each fuel and group of fuels having a special type of 
(urve which was always the same for any single fuel. 
Further developments show that the method can 
also he applied to the characterisation of groups of 
< .irhohydrates such as glucose, galactose and starch. 
On carbonising nitrogenous compounds such as 
casein and egg albumin very different curves were 
obtained. The interest of the method lies in the fact 
that it furnishes valuable indieut ions for the utilisation 
ot fuels, that it makes a new classification possible, 
and may even provide useful help in the elucidation 
of their chemical constitution. 


FARADAY SOCIETY 

At the Annual General Mooting held on July 7, 
Pi (Jessor F G. Donnnn, ( .B E., F.R S.. was elected 
to succeed Sir Robert Robertson as President The 
Amiual Report records considerable activity during 
the past year, the result of which is reflected in the 
accounts, which show a deficit of €109 Us. r>d. on 
the year. 

Eleven meetings in all were held during the year 
and of these four were General Discussions, which 
have become so striking a feature of the work 
of the Society. The subjects of these were as follows : 
I. Alloys Resistant to Corrosion. 11. The Physical 
Chemistry of the Photographic Process III. The 
Electronic Theory of Valency. TV. Electrode Re- 
actions and Equilibria. The widespread appre- 
ciation in which the publications of the Society are 
held is indicated in the fact that the sales of 'Trans- 
actions and reprints amounted to nearly £900, a 
figure in excess of the amount received for sub- 
scriptions. 

It is very surprising to note that the membership 
of this very active Society is only 432 and that 
consequently an appeal for a larger membership 
is made in the Annual Report. Particulars relating 
to the Society may be obtained from the Secretary 
and Editor, Mr. F. S. Spiers, 90 Great Russell Street, 
London, W.C. 1. 


ASSOCIATION OF BRITISH CHEMICAL 
MANUFACTURERS 

ANNUAL GENERAL MEETING 

The Eighth Annual General Meeting of the Associa- 
tion was held at the Chemical Society* Rooms. 
Burlington House. Piccadilly. W. 1. on Thursday, 
July 17, 1924 Sir .Max Muspratt. Kart . occupied 
the Chair The Chairman, in moving the adoption 
of tin* Annual Report, said : The Association ha> 
again gone through a most successful and important 
year. We have no changes in the personnel of the 
Council to record, hut there arc members of Council 
who have taken up work in other spheres where 
their co-operation is very valuable. Our General 
Manager, not being satisfied with the small scope 
which tin* Association affords him. has become the 
President of the Society of Chemical Industry. 
Much as the members of the Council felt that it 
was asking them a great deal to allow their General 
Manager to devote much of his time to the other 
important body, we felt that in the interests of 
co-operation between everyone concerned with 
chemical industry and chemical science, we ought 
to grant the permission, and 1 feel confident that all 
the members agree with that w ise course (Applause.) 
Undoubtedly in the past ihe Society ot Chemical 
Industry and the Association of British Chemical 
Manufacturers, although their membership in many 
ways overlapped, were not working in the close 
co-operation that was best for the members of the 
two bodies, and 1 am extremely pleased to think 
that under the late President of the Society of 
Chemical Industry. l)r. Armstrong, and under the 
presidency of our General Manager, Mr Wooleock. 
that eo-operation and close working together is 
going to he enormously improved I have just 
come from Liverpool, when' the Annuel Meeting 
of the Society of Chemical industry was held last 
week, and 1 believe it was a most successful gathering. 
The thing that 1 gathered from it was that the close 
co-operation between manufacturers and others 
associated with the chemical industry has made 
great strides in the recent past, and, 1 venture to 
think, with satisfaction and advantage to both 
bodies it will continue to make even greater strides 
ill the future. 

Another method of co-operation between those 
interested in chemistry has been afforded by the 
very prominent part that this Association has 
taken in the British Empire Exhibition. When 
other industries were standing back and could not 
make up their minds, the Chemical industry did 
decide that they were going cordially to support 
the Exhibition and the result. 1 venture to think, 
is an exhibit second to none of any given in the 
world, showing the complete range from the simplest 
domestic chemical products, through the more 
refined products, right away up to the pure Scientific' 
section. It is a chemical education for all who go 
to the Exhibition. Nothing of the kind has been 
tried before, and no great exhibition in the future. 
1 venture to say. will be complete which does not 
carry on that idea. The Exhibition not only brings 
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chemical manufacturers and consulting and scientific 
chemists and others interested together, hut it is 
giving a great message to the whole world. It is 
showing the position this country occupies in science 
and chemical industry' and a vast number of students 
from all parts of the country arc flocking to that 
Inhibition and spending much of their time in the 
chemical section r J hose students w ill help to 
form an enlightened public, opinion <>f the next, 
generation, and it is most valuable that chemical 
industry should thus take its right position. But the 
response of the geueial public also has been enormous. 
Even on a day like Bank Holiday when one would 
think that the " Fun Fair ’ would attract all those 
who were in the Exhibition grounds, the numbers 
who visited theehemical portion were very large, and 
very many bought those sixpenny text books which 
were sold in the scientific, section, showing how 
seriously and earnestly the general public are now 
taking the chemical industry. Then again the 
influence upon the world at large, the distinguished 
men and women who are coming from all parts of 
the world, the visits of scientists, industrialists, 
politicians, statesmen and others, means that a 
large proportion of these are being influenced by 
what they are seeing at that Exhibition in which 
our Section, we wnture to say, is one of the most 
excellent. It has been mooted in high quarters 
that it may be possible that the Exhibition will bo 
opened again next year anil succeeding years. £ 
for one cordially welcome the suggestion and L hope 
that the chemical industry ax ill again, as it has done 
tltis Near, support it. 1 am certain that direct, and 
indirect advantages to the whole industry and the 
individuals composing it will accrue. 

There is a reference m the Report to the films for 
chemical industry. r l hese films are being shown 
in quite a number of cinematograph halls throughout 
the country and they help to concentrate interest 
in the chemical industry. Any firm who wishes 
to give a private exhibition for their working people 
or people who might be interested in their particular 
line of business can always obtain the free use of 
these films just for the cost of the carriage. 

On the subject of dyestuffs so much lias been said 
and thought that T do not propose to make any 
long statement. All 1 wash to point out is this, 
that, the subject is extremely difficult., and within 
the Association the interests are very conflicting. 
The Council of the Association has tried to keep 
the balance between these various interests and to 
make repn sen tut ions in the right, quarter, not. with 
a* view to what is good for this linn or that firm, 
or for any group of firms, hut to what is best for the 
whole industry. If at times w r e have trodden upon 
the corns of specific interests, that has got to be 
done if we are to do our duty by the whole of the 
members of the Association. 

There is just a reference in the Report to the 
Safeguarding of Industries Act. Unfortunately that 
has come into a sphere where political ideas play a 
larger part than industry ; but Part 1 is still to 
continue in operation for some little time to come, 
and I hope that as far as possible the subject will 


be kept away from political principle or prejudice 
—words, I am afraid, at times synonymous. 

A question that is coming forward in the near 
future is the Consolidated Factories Bill. This 
deserves serious consideration. The Association has 
not taken a narrow-minded view with regard to such 
legislation ; it has always tried to see Ihe principles 
which the Board of Trade or the Home Office wished 
to have enforced in industry. At the same lime it 
has taken the necessary steps to watch the matter, 
not with a view to blocking the progress of the 
principle but to see that something workable comes 
out as a result of the discussions which have taken 
place. We are taking the same course of action 
in this field as wo have taken in others* — that is to 
say, we are approaching the matter with a sympathetic 
mind, with a desire to live in the present day, not 
looking upon the practice of the past as any tiling 
sacred which must not be touched ; wo do want to 
have good conditions for our work-people. We want 
them to live their happiest lives through their time 
in the factory, but at the same time we venture to 
think that w r e know the psychology of our workers 
a good deal better than any Government officials 
can do, and we think that, some kind of latitude and 
elasticity should be given in those regulations. Tin re 
is no object in putting in wash-bowls, for example, 
when we know perfectly well that they are put in 
in places where they will never he used. We want 
to make employment easier and pleasanter in our 
wnrks, but wo do not want to be run into a great deal 
of unnecessary expenditure which is not going to 
have any result in the way of happiness for our 
workpeople. 

In the question of Patent Law, Chemical Industry 
is largely interested, and seeing that a Trade Marks, 
Patents and Designs Federation has been formed, 
the Council has appointed a very excellent repre- 
sentative in the person of Dr. Roc. Next, comes 
the question of assessment for rating. 

The rating laws of this country are an absolute 
quagmire. The thing has grown up wdth no definite 
principle as to how rates should he levied, and in 
ibis attempt under the Rating of Machinery Bill 
to deal with one section of the problem almost every 
other section lias been involved, and every kind of 
principle (or want, of principle) in connection with 
rating has had to be considered and if possible con- 
sulted. Personally I am not very hopeful that very 
much is coming out of this Rating of Machinery Bill, 
and w T e can only hope that the enquiries that aro 
going forward with regard to the whole principle 
of rating will, in the course of tw T o or three years, 
cause something to emerge that wall put upon 
Chemical Industry- the members of which, lot it 
be remembered, are citizens— a fair incidence and 
not an unfair incidence. We do not want to push our 
burdens upon other people, but, on the other hand, 
we do not want to carry unfair burdens, and I hope 
that every member who can suggest how such con- 
solidation can be obtained wall give us the benefit 
of his experience. 

The Census of Production is shortly to be renew ed. 
I welcome that decision very much indeed. The 
difficulties in quite a number of chemical industrial 
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problems are due to the fact that nobody knows the 
condition in which industry stands in this country, 
and one has to accept any statements that suit the 
particular point of view that a speaker is elaborating. 
A Census of Production, properly carried out, in the 
course of a decade at the outside, will give a mass of 
definite information which will enormously aid us in 
all these problems, of unemployment, of health, of 
taxation and of rating, and l am delighted to think 
that upon the Committee which is to decide the form 
that this Census is to take Mr. Perry has been 
nominated. It is a great responsibility, but we could 
not have it in more efficient hands. 

Referring to the fact that ho was addressing them 
for the last time as Chairman of Council, Sir Max 
Muspratt thanked the members of the Council and 
the staff for the loyalty, the hard work, the initiative 
and the common sense which they had shown, and 
which had made it a very easy and delightful duty 
to he Chairman of the Council. 

The Treasurer (Mr. C. A. Hill), in seconding the 
Report, dealt more particularly with the balance- 
sheet of the Association. 

In the course of the general discussion Dr. E. E. 
Armstrong referred to the question of transport. 
r lhero were, he said, a very large number of bodies 
interested in the question of transport charges. 
All present, both in their capacities as industrialists 
and as private individuals, knew that the amalgama- 
tion of the railways had so far been of doubtful 
benefit to the public, and he felt that it was most 
important that an Association like their own should 
be very watchful of their interests on this point. 
If tin* railways took them in detail they were lost, 
but they might achieve something by standing 
together. He thought they could not congratulate 
themselves too much on their success at Wembley. 
r \ lie idea of having an exhibit at Wembley was 
undoubtedly their own, and although perhaps the 
idea of the Scientific Section did not originate in 
their Council, he asserted that nobody else would 
have carried it out in the way it lias been carried 
out except the Association . 

Dr. Levinstein said lie would like to emphasize 
the great value of the co-operation with the scientific 
societies which had been made. The success of 
the seientitic exhibit was very largely due to the 
assistance given by the Royal Society. They had 
found a most w illing and friendly spirit.*and were able 
to mark out a sphere of influence for the Association. 
As one who knew a great deal about the subject of 
dyestuffs he was naturally precluded from making 
any useful remarks 1 (Laughter.) Ho contented 
himself with endorsing the very diplomatic language 
of the Report. He thought the Association was going 
on from strength to strength, and that the Report 
spoke very favourably for the position of the Chemical 
Industry in this country. 

Sir John Brunner, Bart. r referred to the Chemical 
Engineering Department of University College, 
London, The Association knew that an experiment 
was being tried in education — namely, to form what 
was very sorely needed in chemical work, a means 


of study for the chemical engineer. It had been a 
great point of controversy among those who manage 
chemical works whether it w as possible, in the time 
which is allotted to a student, to make a chemical 
engineer. Many people thought that if you were to 
try to perform any such tusk you would turn out a 
half-baked engineer and a half-baked chemist, 
and that it would be very much better to divide 
your own stalf into two, to have a thoroughly well- 
trained chemist and a thoroughly well-trained 
engineer. But there were very many places in our 
far-llung Empire where one could not afford to have 
a large staff, and it seemed to him that there would 
be great openings for the men trained in this Chemical 
Engineering Department. Every man so trained 
would he able to go abroad and take jobs single- 
handed as managers of, not exactly chemical works, 
but w r orks where chemistry is a very essential part 
in the running of the works — such as a sugar factory. 

The Rt. Hon. J. W. Wilson referred to the questions 
in the Council which require Very delicate bundling. 
He believed that the Council in the past year had 
always endeavoured to work for the general welfare 
of the Chemical Industry, and lie thought that on the 
whole the 'results had been satisfactory, and the 
Association had amply justified itself, even apart 
from Wembley. 

Mr. Sadler suggested that the Association should 
pay its way, and that they should call up t hi' full 
100 per cent, for this next year. 

Dr. Ree (Chairman of the Manchester Chamber of 
Commerce) said that the Association had fulfilled 
to a great extent the ideals with which it started. 
In the old days there was a good deal more friendli- 
ness between the British ami German manufacturers 
than between the British manufacturers themselves. 
That condition of things was now completely altered, 
and very much to the advantage of the industry. 

The motion to adopt the Report, was then carried 
unanimously. The auditors, Messrs. Eoasey and 
Company, were re-elected. Mr. IVrry seconded, and 
this was agreed to. 

Mr. Farnaby (Chairman of the Committee of 
Scrutineers) read the results of their scrutiny, and the 
Chairman declared the elections duly earned out. 

Dr. E. E. Armstrong proposed a very hearty vote 
of thanks to the Chairman, Sir Max Muspratt, which 
was seconded by Sir John Brunner, and carried with 
acclamation. 


Annual Dinner 

In the evening the Annual Dinner of the Associa- 
tion was held at Lucullus Restaurant, British Empire 
Exhibition, Wembley, and was presided over by Mr. 
D. Milne Watson, D.L., M.A., LL.B., the newly- 
clectcd Chairman of the Association. The guests, 
among whom w'ere a number of representatives of 
the most important chemical organisations abroad, 
included the following : Percy Ashley, Assistant 
Secretary of the Board of Trade, Prof. H. E. Arm- 
strong, Prof. Wilder Bancroft, of America, Vice- 
President of International Union of Pure and Applied 
Chemistry, Percy Cazalet, of the Chemical, Metallur- 
gical and Mining Society of South Africa, Prince 
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< jJinori Conti, of Italy, President of the Federazione 
della Associaziono Industrial! Chimiehe, L. J. Hunt, 
Prime Warden of the Dyers’ Company, Prof. Jed- 
Jieka, Chemical Society of Czechoslovakia, J*rof. 
Xaoto Kameyama, Society of Chemical Industry of 
Japan, I’rof. Kiko Majima, Chemical Society of 
Japan, S. J. Pentecost, President of the Society of 
Dyers and Colourists, l)r. Sieger, of the Dutch Chemi- 
cal Society, Dr. Werner Stauffacher, of the Swiss 
Dyestuff Industry, X Garrod Thomas, Prof. J. 3<\ 
Thorpe, of the Imperial College of Science, Dr. Valour, 
of the Soeiete Chimique, anti Prof. A. von Weinberg, 
Vice-President of the Herman. Chemical Society. 

After the company had drunk the toasts of His 
Majesty the King, and of the Rulers of the Countries 
represented by the guests, the Chairman proposed the 
toast of the evening, " Our Hursts," coupled with the 
names of Prof. Wilder Bancroft, of America, Prince, 
Conti, of Italy, Dr. Valeur. of Prance, and Proi. 
von Weinberg, of Heunany ; to which the four 
gentlemen suitably responded 

The evening concluded by a virit of the members 
and their guests to the Chemical Sertion of tlu* 
Palace of Industry. 


CORRESPONDENCE 

INTERNATIONAL AMITY 

Sir,- Vour issue of May 2 nax just come to hand, 
and I note that you are again referring to the (question 
of international amity which ha** been raised by 
yourself first in the issue of February 29 and the 
discussion of which has been joined by Dr. Fritzsche 
and Prof. Xoyes. Perhaps by the time this letter 
reaches you tiie whole subject will be dropped, still 
in spite of this i cannot resist the impulse to write 
down what l think about it. 

All through this discussion you have referred to 
scientific men in general, and to chemists in par- 
ticular, as if they were apart from the general com- 
munity in their feedings and emotions with regard 
to such complicated and clitlieult matters as a re 
involved in the making of peace and war. Xow 1 
venture to suggest that this view is unsound: in our 
consideration of matters like this we should first 
regard ourselves as ordinary men and women, Cull 
of human strength and weakness, loves and hates, 
joys and sorrows, and all those unmeasurable qualities 
which make men and women what we know them to 
be, and afterwards if it so happen that our scientific 
training should enable us to see through these com- 
plicated problems a little more clearly than our 
fellows, then and then only should we use our know- 
ledge, not indeed as scientific men, attempting tlie 
solution of a definite scientific problem, but just 
as ordinary human individuals, seeing things a 
little more clearly if you will, but from the same 
standpoint as that of ordinary jieoplc. 

I cannot help feeling that Professor Xoyes has 
completely overlooked this asjiect of the matter 
when he wrote his notes of to-day's is&ue (May 2). 
The last paragraph of his letter suggests the, follow- 
ing Let all this struggling, starving, passionate, 
<lisapj>ointed mass of i>eople which fills Europe to-day 


be changed— so that all their evil passions and ambit- 
ions shall pass away and they shall become ns hmjc s, 
singing glory to the League of Xations and the Woild 
Court for evermore. 

If Prof. Xoyes will attain his ambition to lead 
rather than follow the financiers and politicians, 
he will first have to produce a policy which will he 
able to resist the subtle attack of these, the most 
cunning and most learned of all men in humap 
iniquity ; and not one which carelessly disregards 
all those simple emotions which imiv be connoted 
by the words ** human nature ! I think it was 
you, Mr Editor, who a short time ago was uiging 
chemists occasionally to forget their theories and be 
plain men, and l for one feel sure that the theories 
would not suffer much thereby. 

As for Dr. Frit/sche’s attitude as expressed in his 
two letters, then* is little difficulty in understanding 
what he means, taken all round he persists that 
Hernia ny did what she held to be right and proper, 
and he "as a Herman is not going to say, or— let 
any one else say-- anything else. His one weakness 
appears to he that lie is not prepared to concede 
this position to any other person in respect to their 
own views and conduct. J he former aspect of the 
matter is logical and comprehensible, the latter is 
equally incomprehensible. 

As far as making friends with the Hermans gees 
it seems to me a matter of the greatest difficulty, 
1 have tried it personally with one or two individuals 
hut they all seem to follow the method of Dr. 
Fritzsche, and that appears to lead nowhere ; while 
taken as a whole it would appear that the Germans 
made peace at a moment which, from a military 
point of view, was most fortunate for them, and, 
having stopped the war, they made a treaty Vhicli 
they have quite frankly done all in their power to 
avoidkeeping. This appears to be the general situation 
viewed from a distance. Xo doubt muc h argument 
might be made on both sides, but 1 submit that the 
ordinary eommonsense person in whom taken in 
the aggregate the general power of the nation at 
present lies, sees the matter in this light, and that 
being so Prof. Xoyes’ proposition seems more hopeless 
than ever. — l am. Sir, etc., 

Botany, X.S.W. H \kky Williams 

PS. — T have not read Prof. Xoyes’ pamphlet, 
but 1 feel sure that the general tenor of his theme may 
he comprehended for its colour in the issue of May 2. 


INDUCED ALTERNATE POLARITIES 

Sir,— In your issue of July 25, Prof. Ingokl records 
his opinion against the theory of induced alternate 
polarities as being a false combination of correct 
ideas. Whether or not the theory offers a true 
explanation of facts, it is evident that the /tolar and 
alternate influences in a carbon chain are very 
intimately connected with one another. 

In a recent paper {J .Cl S'., 1924, 125 , 1121) attention 
has been drawn to the influence of substituents on 
optical activity, particularly of the d-amyl complex 
(/ 5 H n X and the menthyl esters of o-subsl ituted 
benzoic acids. In these and other cases groups 
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-produce characteristic changes in the molecular rota- 
tion of a parent compound, and positive and negative 
groups influence the rotation in opposite directions. 
There is here, so far as present evidence shows, no 
trace of an alternate nature, and the influence of the 
group may be described as polar. Nevertheless, 
the relative effect of different groups goes hand in 
hand with the alternate influence of these same 
groups upon benzene substitution and other proper- 
ties, and the two sets of phenomena would appear 
to have a common origin. 1 

With respect to the question raised by Prof. 
Lapworth in your same issue of a tervalent nitrogen 
“ key atom *’ acting in opposition to one of biovalent 
oxygen, it is interesting to note that in the amyl 
series referred to above the hydroxyl group produces 
practically the same change in rotation as the amino 
group, amyl alcohol being quoted as |M]i>~- - 5*19° 
and the amine as [M] u \ - 5HU. Possibly, how- 
ever, the latter figure may yet he revised in an upward 
direction. — 1 am, Sir, etc., H. G. Pule 

Ed in burgh University 

REPORTS ON WATER ANALYSES 

Sir, — Reports on water ana Uses are rarely satis- 
factory in England. Reform is needed principally 
in three directions. 

1. The experimental figures should be given: no 
attempt should be made to combine basic and 
acidic radicals. 

2. Results should be expressed in parts per hundred 
thousand only. 

3- The phraseology should be that adopted in 
other branches of chemical work. 

Practically all water reports fail to conform to 
these requirements. The first is the most important. 

At present, reports issued by water analysts give 
tables purporting to show in terms of salts the 
probable constituents of the water. That such 
tables are widely divergent from the facts must be 
admitted by all chemists who accept the dissociation 
theory and as all but a few chemists do accept this 
theory, the sooner these tables are suppressed the 
better. 

Nowadays the analytical* data are usually given 
but unfortunately particulars of salts which have 
no objective existence are also furnished. The 
number of chemists who believe that the basic and 
acidic ions present in a water are totally or even 
principally in t ho combined state must he negligibly 
small and yet reports showing them to be totally 
in the combined state are still issued. 

2. Most, reports give the results in parts per 
100,000, but they are also unnecessarily given in 
grains per gallon. 

3. Expressions such as *• tixed carbonic acid,” 

“ com biued and semi-coin bined U() 2 ’and “ hardness'' 
should be eliminated. Some slight advantage might 
be obtained by retaining the word “ hardness/' but 
if retained it should have only one meaning. To 
some chemists it means “ CaO l MgO expressed as 
CaC0 3 ," but others include sodium chloride. For 
the use of the remaining terms, however, there is 
no excuse as ordinary chemical nomenclature is 
■■quite as convenient. 
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There is an urgent need for a modern book on 
water analysis. Possibly when such a book is 
available chemists will be persuaded to discard 
the piesent unscientific method of reporting on 
waters. — J am, .Sir, etc, G. Thompson 

5, International Mansions, 

High Street, Rugby 


PERSONAL AND OTHER ITEMS 

Prof. F. G Domini), (MIR., F.R S . has been 
elected to succeed .Sir Robert Robertson as president 
of the Faraday Society. 

Prof. \. (\ Mvcrs. Director of the biochemical 
department of the New \ ork post-graduate medical 
school, has accepted the chair of biochemistry m 
the low a State University. 

The American Portland Uement Assot iation pro- 
poses to erect a bronze tablet in Leeds to the memory 
of Joseph Aspdin, a bricklayer of Lc< ds. who in 1824 
patented a formula for a material which, when 
hardened, resembled Portland stone and which 
ultimately became known as Portland cement. 
If accepted by Leeds, the tablet will be unveiled on 
the occasion of the united celebrations with the 
Rritish Uement Makers* Federation of the centennial 
of the invention, October, 1924. 

Early this year the 1 Tmpeiial College of Science and 
Technology was enabled, by generous donations from 
Sir Arthur Aeland, Bt., and Sir Otto Beit. Bt.. to 
establish a scheme of 10 Dominion Scholarships for 
research work in science, tenable at the college during 
the academic year 1924-25, open to university 
graduates in the several Dominions and in India. 
With the co-operation of the India Office and the 
Colonial Office, appointments to these scholarships 
have now been made by the respective Governments 
as follows : — 

India.-- Mr. Sarbbanisahay Guha Sircar (Calcutta 
University) : Mr. A. S. Gancean (Madras University). 
Australia . — Miss M. 1. Collins, M.Ne. ( University of 
Sydney) (for work in economic botany', including 
forestry) : and Mr. A. S. Fitzpatrick, M Sc. (Univ er- 
sity of Melbourne) (for work in applied chemistry, 
specially in relation to fuels). ( 'anuria — Mr. Armaiid 
Circe, C.E. (Eeole Polvtechnique. Montreal) : and 
Mr. R. J. Henry, B.A., B.Se. (University of Toronto). 
S( w Zealand.— Mr. H. L. Richardson, M.Se. (Victoria 
University College, University of New Zealand) : and 
Mr. H. (). Askew, MA. (Canterbury College, Univer- 
sity of New Zealand). South Africa. Mr. Hans 
Pirovv (for mining engineering) and Mr. Lawrence P. 
McGuire (for plant physiology). 

The Ramsay Memorial Fellowship Trustees have 
made the following awards of new Fellowships for 
the session 1924 25 : - - 

A British Fellowship of £300 to Mr. S. W. Saunders, 
B.Se.. for work at University College, I^ondon. A 
Glasgow Fellowship of £300 to Mr. Alex. Robertson, 
M.A., B.Se., for work in the University of Manchester. 
A Danish Fellowship of the value of £229 to Mr. 
Kai Julius Pedersen, for work in the University of 
Bristol. 
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I he Trustees have renewed the following Ramsay 
Fellowships for the same session : Dr. Samuel Coffey 
(British Fellowship), for work at University College, 
London ; Dr. Alan Titlev (British Fellowship), for 
work in the University of Oxford ; Mr. Thomas fcj. 
Stevens (Glasgow Fellowship), for work in the Univer- 
sity of Oxford ; Dr. Miguel Crespi (Spanish Fellow- 
ship), for work at University College, London ; Dr. J. 
K ft Iff ( N et he r la n ds Fe 1 1 ( >wship), for work in the 
University of Manchester, Dr. H. Weiss (French 
Fellowship), for work in the Davy Faraday Labora- 
tory, Ro\al Institution : Dr. Edward Boomer 
(Canadian Fellowship), for vork in the University of 
Cambridge. 

Sir Robert Robertson, F.R.S., has been appointed 
a member of the Ramsay Memorial Advisory Council, 
in place of the late Sir .lames Dobbie. 

The death has occurred of Miss K. A. Burke, who, 
after being private assistant to Sir William Ramsay, 
became the iirst woman member of the teaching staff 
of University College, London. Miss Burke was a 
most capable teacher, and had a great share in the 
development of the social and athletic life of the 
college. 

New Technical Journal 

A new scientific publication to be known as the 
Journal of Oil and Fat Industrie* will shortly 
be published by the American Oil Chemists' Society. 
This periodical will be devoted to the chemistry arid 
chemical engineering of all phases of the manufacture 
and uses of animal and vegetable fats and oils. 
The first issue will appear early in duly from the 
Fsehenbach Printing Company's press at Fast on, 
Pa., Subscriptions for t lie .journal may be addressed 
to H. S. Bailey, Editor, Box TdO, Savannah, Ga., 
or T. B. Caldwell, Secretary of the Society, Law 
and Co., Wilmington, jSf.C. 


PARLIAMENTARY NEWS 

HOUSE OF COMMONS 

Government Woo!' -Disinfecting Station 

Mr. Davies, replying to Mr. Hannon, said that 
there was a profit on current expenditure since the 
beginning of the present tinaneial year in regard to 
the Government Wool- Disinfect iiig Station. The 
total accrued lo^ uii March dl, 1924 (including 
interest on capital expenditure and an allowance for 
deputation) was approximately tk34,000. 

The New Geological Museum 

Replying to Major Church, Mr. Jowett said it had 
been decided to erect- a new building in South Ken- 
sington to house the Geological Survey and the 
Museum of Practical Geology, and a supplementary 
estimate to provide the necessary funds would be 
presented at an early date. The future of the present 
site of the Museum was not yet decided, but the 
administrative work was being carried on there, and 
the public would have access to the library and man 
room.-— (July 28.) 1 


REVIEWS 

Text-Book of Cellulose Chemistry. By Emile 
Heuseh. Translated from the Second German 
Edition by Clarence J. West and Custavus 
J. Esselen, Jr. Pp. xi | 212. London. Mc- 
Graw-Hill Publishing Co., Ltd., 1924. Price 
12s. 6d. 

The task of compiling on systematic scientific 
lines a record of the chemistry of cellulose is beset 
with many difficulties. The unwieldy literature 
of the subject is scattered and its study is compli- 
cated by the fact that, in many cases, the investi- 
gations described have a technical objective or are 
conducted in a spirit of light-hearted speculation 
which is repellant to the scientific thinker. A text- 
book of cellulose chemistry has further to satisfy 
many different types of readers and, if the subject 
is dealt wit h on the basis of molecular structure, the 
arguments have, in the end, to meet the criticism 
of the specialist in the complicated subject of sugar 
chemistry. 

It is therefore with a feeling of sympathy for 
Professor Heuser and with a full appreciation of the 
difficulties which have been faced, and for the most 
part overcome, that the reviewer has studied the 
present English translation. The aims of the book 
and the spirit in which it should be read are clearly 
defined in the Introduction. Adopting throughout 
the method of illustrating each typo of reaction 
bv reference to the behaviour of simple aliphatic 
hydroxy-compounds, the author deals in succession 
with cellulose acetates, esters and ethers, proceeding 
thereafter to the oxidation and degradation of the 
polysaccharide. This leads naturally to a closing 
chapter dealing with the molecular structure of 
the cellulose unit. 

Generally speaking, the book is likely 1o fulfil 
the aim of the author, and readers, whether their 
interests lie in the laboratory or the factory, will 
profit by having their attention focused on the 
reactions of cellulose which can be interpreted in 
terms of constitution. The book suffers, however, 
from the defect (one to which we have been long 
accustomed) that it creates the impression that 
cellulose chemistry rests essentially on the work 
of Continental, and more particularly, German 
investigators. There is also a tendency to main" 
sweeping generalisations with a confidence which 
is not justified. For example, the statement that 
there is only oik; type of cellulose, which is the samo 
chemical individual in all plants, may well be chal- 
lenged and the assurance that starch, inulin, glycogen, 
cellulose and the pentosans all “ consist of a poly- 
meric form of a hiosc anhydride of similar chemical 
.composition ” is entirely misleading. 8ins of omis- 
sion, partial and complete, are also common. Bar- 
net’s method of acetylation is not mentioned and the 
acetylation of cellulose is in consequence discussed 
at considerable length as an example of acetolysis. 
Another case calls for stronger criticism. Description 
of the inethylation of cellulose is confined to an 
extract from the introductory paper by Denham 
and W oodhouse published many years ago. , Although 
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later references are quoted in a foot-note, the author's 
account of the application of methylated celluloses 
to constitutional questions is based merely on pre- 
liminary experiments and reveals incidentally an 
imperfect acquaintance with the properties of 
methylated sugars. The tendency of the author 
to limit his readers to the work of Herman investi- 
gators reaches a climax in the constitutional dis- 
cussion in Chapter VI where he is courteously cor- 
rected by his translators who have inserted a synopsis 
of British and American researches which cancels 
out practically the whole of the chapter in question 
Professor Houser's hook has deservedly reached 
a second edition, and further issues will doubtless 
be forthcoming. An excellent start has been made 
in rendering the literature of cellulose accessible 
in a form in which it can be studied intelligently, 
but the author will probably be the lirst to admit 
that it is no more than a start and that there is 
room for many improvements. The translators 
have carried out their task accurately and, although 
adhering closely to the original, have not hesitated 
to insert notes where corrections were necessary. 

J. (\ Irvine 


Woojjkjijrks or Some Avstralun Timbers. By 
R. T. Baker and H. (1. Smith. Pp. 159, 04 
plates. Sydney: Government Printer, 1921. 
Published by the Authorit y of the ( Ynnmonwealth 
Government . 

During the war a shortage of paper was experienced 
in Australia, and in 191b a committee was appointed 
by the Government of New South Wales to enquire 
into tilt* prospects of making paper locally from 
indigenous timbers. In the publication under notice 
Messrs. Baker and Smith record the results of in- 
vestigations begun during their membership of this 
committee and continued for some time subsequently. 
The libres of about sixty " forest ” and *’ brush 
timbers of Eastern Australia have been characterised 
and illustrated, and the yieldofcellulo.se determined 
for each wood. Eucalyptus timbers naturally figure 
largely' in the work, and t*he results obtained for 
the “ Ash " group of this genus, taken in conjunction 
with a survey of other manufacturing requisites, 
lead to the conclusion that a paper mill producing 
15,500 tons of pnlp per annum, equivalent to one- 
fifth of tin* annual Australian pre-war consumption 
of newspaper, might well be erected and maintained 
in full employment in the Buddong Falls district 
of New r South Wales. In an assessment of 28,000 
acres of ( Town lands available in this district it is 
estimated that out of 52 trees per acre useless for 
lumbering purposes the greater portion (including 
lb of, E. JJalrpmplrana and 12 of E. Delegatnims) 
could be used for pulp production. An ample 
supply of water of the requisite purity is available 
in the area concerned. 

The pulp from E. Dalnjmph ami is stated to resemble 
chestnut wood pulp ; and the eucalyptus wood 
when cooked for four hours by the sulphate process 
gave a 47-8 per cent yield of a very satisfactory 
grade of pulp, which could be easily bleached. 

“ The accumulated evidence shows that certain 


eucalyptus species having light coloured timber, 
and growing in considerable quantity on the eastern 
portion of Australia, in close proximity to abundant 
water supplies, are well .suited for the production 
of chemical pulp for the manufacture of paper" 
Furthermore, the ascertained rate ot {(‘production 
of these species upon reafforest at ion is one »»f the mot 
rapid known. 

Eucalyptus wood fibres, do not usualh much 
exceed one millimetre in length, but long- li bred 
pulp lias been produced commercially tmm the 
Queensland Pine (Araucaria ( 'ununiglaimn ). the 
t radicals of which teach as much as 9 millimetre* 
in length, although they mostly range between 5 
and 4 millimetres. In addition, the authors indicate 
that several of the * scrub ’ timbers growing at the 
head of the Clarence River show considerable promise 
as sources of long-libred pulp Among a group ot 
15 of the best sjieeics are tinrilhu utUasfa (silky 
oak), Dorifphora sassafras (sassafras), ( rnitnprtahub 
a petal um (coach wood), and Eiujmta sp. (water 
gum). 

In spite of the^ aluable work hen* recorded, and 
the patiently compiled riqmrts of more than one 
committee, little or no effort lias yet been made to 
develop on a commercial scale tin* latent natural 
resources of Australia which are dealt with in tin* 
investigation. By this publication, however. Messrs. 
Baker and Smith have added a further noteworthy 
contribution to their lengthy series of botanical 
and chemical investigations on the unique arid 
wonderful flora of Australia, and hu\c indicated 
once again an important line of prospective economic 
development. 

John Bead 

Principles of Electroplating and Elect uo- 
forming (Electrotv n\o). By W. Blum and 
G. B. Hogaboom. Pp. xii - • 55b. London 
McGraw-Hill Publishing Co, Ltd. 1921. Price 
20s. 

This volume appears to have been directly inspired 
by the activities of the American Electro-Platers 
Society, a society which lias shown great activity 
and undoubtedly' accomplished \aluab|e work in the 
United States of America in raising, not only the 
status of the electro-plater himself, but tin* standard 
of his work. The book is, therefore, of considerable 
interest, since for this reason it may be taken as 
embodying the best of American practice in the art 
of the present day. 

A very w'ide field is entered in the twenty-one 
chapters of which the book consists. The principles 
of chemistry, electro-chemistry and chemical analysis 
are dealt with, not anything like adequately, but 
sufficiently' so perhaps to meet the needs of the great 
majority' of interested readers. 

Some of the definitions given are not sufficiently 
clear for modern standards of accuracy, and indeed are 
not alway s correct as, for example, the definition of 
an electroly te as “ the solution through which tie- 
current passes ” (see page 55) 'The book sutlers 
to some extent, also, from the attempt to crowd to<» 
much matter in comparatively' limited space, and 
there is a w'ant of bajanee, some matters of minor 
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importance being stressed in undue proportion. 
On the whole, however, the book will be a most 
useful handbook for English workers in the art, and 
especially for those workers who are interested in 
improving methods of practice. 

It lias been hitherto somewhat difficult to obtain 
in convenient form details of American practice, and 
much of the information conveyed in this hook, 
though not known to students of American technical 
literature, has not hcen available to the average 
electro-plater in this country. The authors aro 
to be congratulated on a publication which can 
be recommended to practical workers as a thor- 
oughly useful and, on the whole, reliable handbook. 

W. B, Barclay 


Physikalische Chemik. By Alfred Benratu. 

Pp. viii-i- J07. Dresden and Leipzig: Theodor 

Stein kopf. Price, paper, 2s. 

This little volume constitutes the eighth part of a 
work on physical chemistry, which is being prepared 
under the general editorship of Prof. R. K. Liesegang, 
with Ihc object of giving a summarised account of 
the work on physical chemistry published during the 
years 1914-1922. The editor hopes in this way to 
supply a book which will enable those who lost touch 
with the literature of these years, to obtain an 
acquaintance with it without the expenditure of a 
large amount of time and energy. 

In the present volume the author deals with the 
physico-chemical probities of pure substances and 
solid ions. The treatment of pure substances occupies 
only 22 pages and deals mainly with the relationships 
between the physical properties of elements and 
compounds, and the theory of allotropy. Sinits’ 
theory of allotropy and Cohen's work on the same 
subject are reviewed. The passivity of iron is 
considered in connexion with Smit’s theory of 
allotropy. 

The remainder of the book is devoted to the work 
on solutions. These are considered under the head- 
ings (/) Solutions of indifferent substances and (ii) 
solutions of electrolytes. Under the last-named 
heading the author considers the newer developments 
of the theory of electrolytic dissociation, the theory 
of complete dissociation, the theory of indicators and 
t he dissociat ion of molten and crystallised salts. The 
newer theories of solvate formation arc also 
considered. 

The author has done his work faithfully and in 
many cases he has considered the various subjects 
from a date much earlier than 1914, but he has not 
treated the material in the strictly critical manner 
which might well have been expected in a work of 
this nature. The hook will, without doubt, be 
extremely useful to those wishing to become 
acquainted with the recent developments in the 
subjects treated, and to such it may be recommended. 
But for those engaged in work on these subjects the 
book offers little or nothing with which they are 
unacquainted, and it is to these that the absence of a 
strictly critical treatment robs the work of the real 
value and usefulness which it might so easily have 
possessed. [J. F. Spencer 


Elements of Water Bacteriology, with Special 
Reference to Sanitary Water Analysis. By 
Prof. S. C. Prescott and Prof. C. E. A. Wins- 
low. Fourth Edition, Rewritten. Pp. viiij- 
211. New York : John Wiley and Sons, Inc. ; 
London : Chapman and Hall, 1924. Price 
11s. 6d. 

The fourth edition of this useful handbook has 
been brought up-to-date and partly rewritten. The 
printed page has been enlarged and the size of type 
changed. It gives a concise review of the present 
methods adopted in the bacteriological examination 
of water and water supplies from the sanitary point 
of view. The aim of the book is to give an adequate 
idea of current American practice, and the authors 
have accepted the proceedings outlined in the last 
report of the Committee on Standard Methods of the 
American Public Health Association They have 
succeeded in presenting a critical discussion of the 
wider principles involved, which are essential to the 
water bacteriologist, and to Ihc student who desires 
to acquire a fundamental comprehension of the 
problems with which he will have to deal in actual 
practice. 

British methods of investigation and interpretation 
are closely in accord with those used in America, 
and the general trend of work in both countries is 
to focus attention on procedures which arc rapid and 
which have proved themselves of definite value. 

As B. Coll has been accepted as the best index of 
pollution and of especial value in the control of fil- 
tration plants, t he authors have deleted much of the 
less important details in historical development given 
in the last edition. 

The report of the English Committee appointed 
to consider the standardisation of methods for the 
Bacteriological Examination of Water of 1904, is 
referred to, but British readers should be reminded 
that a second Committee reported in 1914 ( Journal of 
State Medicine , Vol. 22, p. 558). 

The number of water laboratories in the United 
States has increased largely since 1910, and the 
authors have thought it wise to reduce the amount of 
space devoted to the isolation of the typhoid bacillus, 
since this step is so rarely undertaken by water 
bacteriologists. 

One short chapter is devoted to the bacteriology of 
sewage and sewage effluents, ami another to the 
bacteriological examination of shell- fish. 

The valuable bibliographical list of 305 references 
to books and papers of the third edition has been 
retained, and in the present edition a further 141 have 
been added. 

The authors have a world-wide reputation and this 
hook should prove of great value and will doubtless 
bo cordially welcomed by students and all those 
engaged in the control of water supplies, whether they 
be laboratory investigators, engineers or medical 
officers of health. 

John I. Goodlet 


Prof. J. B. Baillie, professor of moral philosophy 
in the University of Aberdeen, has been appointed 
Vice-Chancellor of the University of Leeds. 
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MARKET REPORT 

ThU Market Report ia compiled from special information 
received from the Manufacturers concerned. 

Unlast otherwise stated ths prices quoted below cover fair 
qu^miities net and naked at sellers' works . 

GENERAL HEAVY CHEMICALS 

Acetio Acid, 40% tech. . . £23 10s. per ton. 

Acid, Boric, Commercial — 

Gryst. . . . . . . £45 per ton. 

Powder . . . . £47 per ton. 

Acid Hydrochloric . * 3s. 9d. — 6s. per carboy d/d., 

according to purity, strength 
and locality. 

Aoid Nitric 80° Tw. . . £21 10s. — £27 per ton makers’ 
works aocording to distriot and 
quality. 

Aoid Sulphuric . . . . Average National prioes f.o.r. 

makers' works, with slight varia- 
tions up and down owing to 
looal considerations : 140° Tw., 
Crude Aoid, 65a. per ton. 108* 
Tw., Arsenical, £5 10s. per ton. 
168° Tw., Non-arsenical, £0 15a. 
per ton. 

Ammonia Alkali.. .. £0 16s. per ton, f.o.r. Special 
terms for contracts. 

Bleaching Powder .. Spot £11 d/d. ; Contract £10 d/d. 
4 ton lots. 

Bisulphite of Lime . . £7 per ton, packages extra. 

Borax, Commercial — • 

Crystal £25 per ton. 

Powder . . . . £20 per ton. 

(Packed in 2-cwt. bags, oarriage 
paid any station in Great 
Britain. ) 

Calcium Chloride . . £5 17s. 6d. per ton d/d. 

Methylated Spirit 04 o.p. — - 

Industrial . . . . 3s. Id. — 3s. 5d. per gallon, accord- 

ing to quantity. 

Mineralised . . . . 4s. 2d. — 4s. 6d. 

Potash Caustic . . . . £30 — £33 per ton. 

Potass. Bichromate . . 5$d. per lb. 

Potass. Chlorate.. .. 3d. — id. per lb. 

Salaminoniac . . . . £32 per ton d/d. 

Salt Cake. . . . . . £3 10s. per ton d/d. 

Soda Caustic, solid . . Spot lots : delivered. £16 17s. 0d. to 
£19 7s. 6d. per ton, according to 
strength. 20s. less for contracts. 

Soda Crystals . . . . £5 5s— -£5 10s. per ton ex railway 

depots or ports. 

Sod. Acetate 97/98% . . £24 por ton. 

Sod. Bicarbonate . . £10 10s. per ton, carr. paid. 

Sod. Bichromate. . . . 4Jd. per lb. 

Sod. Bisulphite Powder 

60/62%.. .. .. £1 8 — £19 per ton, according to 

quantity, f.o.h., 1-cwt. iron 
drums included. 

Sod. Chlorate . . . . 3d. per lb. 

Sod. Nitrate refd. 96% .. £13 5s. — £13 10s. per ton ex 
Liverpool. Nominal. 

Sod. Sulphide cono. 60/65 About £14 10s. por ton d/d. 

Sod, Sulphide oryst. . . £9 por ton d Id. 

Sod. Sulphite, Pea Cryst. £15 per ton f.o.r. London, 1-owt. 

kegs included. 

RUBBER CHEMICALS 

Antimony sulphide — 

Golden . . . . . . 5Jd.— Is. 4d. per lb., according to 

quality. 

Crimson . . . . Is. 3d. — Is. 6d. per lb., according 

to quality. 

Arsenic Sulphide, Yellow Is. Id. per lb. 


Barytes . , . . . . £3 10s. to £6 15s. per ton, accord* 

ing to quality. 

Cadmium Sulphide . . 3s. 9d. per lb. 

Carbon Bisulphide . . £24 — £26 per ton according to 
quantity. 

Carbon Black . . . . 7d. per lb. ox wharf. Dearer. 

Carbon Tetrachloride . . £56 per ton, drums free. 
Chromium Oxide, green. . Is. 3d. per lb. 

! 4|d. — 6£d. per lb. Demand very 
brisk. Prices likely to remain 
steady owing to firmness of 
rapeseed oils. 

Lamp Black . . . , 45s per cwt., barrels free. 

Lead Hyposulphite . . 7$d. per lb. 

Lithopone, 30% . . . . £22 10s. per ton. 

Mineral Rubber “ Rub- 


pron ” . . 

■ ■ £15 10s. per ton f.o.r. London. 

Sulphur . . 

, . £10 — £12 per ton, according to 

Sulphur Chloride 

quality. 

. 3d. per lb., carboys extra. 

Thiocarbanilide . . 

. 2s. Gd. per lb. 

Vermilion, pale or deep 

. . 4s. lOd. per lb 

Zinc Sulphide 

. 7$d. — -Is. 8d. per lb., according to 


quality. 

WOOD DISTILLATION PRODUCTS 

Acetate of Lime — 


Brown 

. £14 10s. per ton d/d. Demand 


active. 

Grey 

. £19- £20 per ton. Fair domand. 

Liquor 

. 9d. per gall. 32° Tw. 

Charcoal 

. £7 5s.- — £9 per ton, according to 


grade and locality. Demand 
below normal. 

Iron Liquor 

. Is. 7d. per gall. 32° Tw. 

Is. 2d. „ „ 24° Tw. 

Red Liquor 

Wood Creosote . . 

. lOd. — Is. por gall. 14/15° Tw. 

. 2s. 7d. por gull. Unrefined. 

Wood Naphtha — 

Miscible 

. 5s. per gall. 60% O I\ Markot dull. 

Solvent 

. 5s. 6d. per gall. 40% O.P. 


Fairly good demand. 

Wood Tar 

. £5 per ton. 

Brown Sugar of Lead . 

. £46 per ton. 

TAR PRODUCTS 

Acid Carbolic — 


Crystals 

. Old. 0jd. per lb Quid. 

(’rude 00 ‘a 

Is. 9d. - -Is. lid. per ^all . accord- 
ing to dislnct. St ill qu ici . 

Acid Cresylic, 97/99 

. 2a Id. — 2a. 2d per gall. Demand 


still good. Market lirm. 

Pale 95% 

. Is. 10d. — Is. lid. por gall. Steady 


demand. 

Dark 

, Is. lOd.- — Is. lid. per gull. Steady 


business. 

Anthracene Paste 40% . 

4d. per unit per cwt. Nominal 


price. No business. 

Anthracene Oil— 


Strained 

Unstrained 

8 Id. — 9Jd. per gall. Quiet. 

7Jkl. — S.Jd. per gall. 

Benzole — 

Crude 65's 

I0£d. — is. per gall, ex works in 


tank wagons. 

Standard Motor 

Is. 4£d. — Is. 6d. per gall, ex works 


in tame wagons. 

Pure 

Is 8Jd. — Is. lOd. per gall, ex 


works in tank wagons. 

Toluole — 90 % 

Is. 5 Jd. per gall. 

Pure . . 

Is. 8d. — 2s. por gall. 

Xylol cornl. 

2s. 3d. per gall. 

PureJ 

3s. 3d. per gall. 
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Creosote — 

Cresylic 20/24% .. 9d. — 94d. per gall. Few inquiries. 

Middle Oil . . ) r!] , 

HwivvO.1 .. oH-W. 1 CT p«ll...La,,e« S l, 1 r» 

SiHiiiinnl Specification 3 " ' ” " l ‘ vr « ulL £ WfcJurc - 

Naphtha — 

Solvent 90/1 GO . . Is. Id. — 1«. 4d. per gull, according 

t i » distiui. Quirt. 

Solvent 90/100 .. K Id. K. 4d. Qunf. 

Naphthalene Crude- 

Drained Creosote Suits £'4— £15 10«. Quiet. 

Whizzed or hot pressed £9 per ton. Little business. 
Naphthalene— 

Cjj stals und Flaked .. £13- £16 per ton in Yorkshire 
.«ud London lespri 1 1 \ «1\ More 

llHjUll u m 

Pin b, til' dmm -oil .. Vi Ml*., pel* ton f.a.s. for next 
mmmiii. FrujUeiit inquiries. 
Pviuiim 90 I no . 19s. pi r trail. Mnrket les- linn. 

Heuvy . . 12s. 12s. Otl. Little business. 


INTERMEDIATES AND DYES 

I here Inis been a fair demand tor dve.stutls during the past 
week Filers remain eoiistant. A number ot ijitcnnedmte 
pioducts In i\ e been redueed m pnee. 

In the following list of Intermediates delivered prices 
include packages except where otherwise stated. 

Acetic Anhydride 95% . . Is. 7d. per lb. 

Acid H .. .. ..4s. per lb 100% basis d/d. 

Acid Nnphthionio . . 2s. 4d. per lb. 100% basis d/d. 
Acid Neville and Winther 5s. 8cl per lb. 100% basis d/d. 

Aud Salicylic, tec h. . . Is. Id. per lb. Improved demand. 

Acid Sulphamlic . . 9£d. per lb. 100% basis d/d. 

Aluminium Chloride, an- 

hyd. . * * - . . Is. per lb. d/d. 

Anilino Oil . - . . 7|d. — 8£d. per lb. nuked at works. 

Anilme Salts . . . . 7|d. — 9d. per lb. naked at works. 

Antimony Pentachlorido Is. per lb. d/d. 

Benzidine Baso . . . . 4s. Od. per lb. 100% basis d/d. 

Benzyl Chloride 95% . . Is. Id. per lb. 

p-Chiorphenol . . . . 4s. 3d. per lb. d/d. 

p-Chloraniline .. . . 3s. per lb. 100% basis. 

o-Crefcol 19'3l°C. .. 4 hi. per lb. Demand steady. 

m-Cresol 98/100% .. 2s. Id.- -2s. 3d. per lb. Demand 

moderato. 

p-Cresol 32/34° C, .. 2s. Id. — 2s. 3d. per lb. Demand 
moderate. 

Dichloranilmo .. .. 2s. 3d. 2s. lid. per lb. 

Dichloraniluio S. Acid . . 2s. Gd. per lb. 100% basis. 
p-Dichlorbenzol . . . . £85 per ton. 

Dietln lunilino .. ..4s 7d. per lb. d/d., packages 

extra, returnable. 

Dimethyloniline . . . . 2s. 4d. per lb. d/d. Drums extra. 

Dinitrobenzene . . . . 9d. per lb. naked at works. 

Dinitroehlorbenzol . . £84 10s. per ton d/d. 
Dinitrotoluenc— 48/50° C. 8d. — 9d. per lb. naked at works. 

66/08° C. Is. 2d. per lb. naked at works. 
Diphenylomine . . . . 3s. per lb. d/d 

Monochlorbenzol . . £63 per ton. 

(3 Naphthol .. ..Is. Id. per lb. d/d. 

a-Naphthylamine . . is. 4Jd. per lb. d/d. 

/J-Naphthylainino . . 4s. per lb. d/d, 

m-Nitraniiine . . . . 5a. 3d. per lb. d/d. 

p-NitraniUne .. ..2s. 3£d. per lb. d/d. 

Nitrobenzene . . . . 5^d. — 5£d. per lb. naked at works 

o-Nitrochlorbenzol .. 2s. per lb. 100% basis d/d. 

Nitronaphthalene .. lid. per lb. d/d. 

p-Nitrophenol . , Is. 9d. per lb. 100% basis d/d. 

p-Nitro-o-amido -phenol 4s. Gd. per lb. 100% basis 
m-Phenylene Diamine . . 4s. per lb. d/d. 
p*Phenylene Diamine . . 10s. 3d. per lb. 100% basis d/d. 

R. Salt 2s. 6d. per lb. 100% basis d/d. 


Sodium Naphthionate . . 2s. 3d. per lb. 100 % basis d/d. 
e.Toluidine . . . . 8Jd. per lb. 

p-Toluidine . . . . 3s. Gd. per lb. naked at work*. 

m-Toluyleno Diamine . . 4s. 3d. per lb. d/d. 


PHARMACEUTICAL AND PHOTOGRAPHIC 
CHEMICALS 

Acid, Acetic 80% B.P . . £45 per ton. 

Vt n I, Acetyl Saluvhc .. 3s. 2d. — 3s. 5d. per lb., according 
In quantity. (Jood demand. 
Price firm. 

Acid, Benzoic B.P. . . 3s. 6d. per lb. Larger supplies 
avuilublo. 

Acid, Boric B.P. . . Crysfc. £51 per ton. Powder £55 f 

per ton. Carriage paid any 
station ill Great Britain. 

Acid, Camphoric . . .. 19s.- — 21s. per lb. ■ 

A« id, Citric .. •• Is. Gd. Is. Old. per lb., le^s 5% I 

tor ton lots. Bum nos sub- 

normal. 

Acid, Gallic . . . . 3s. per lb. for pure crystal. 

Acid, Pyrogallic, Cryst. . . 7s. per lb. for 1 cwt. lots. Market 

firm ; increasing demand. 

Void, Salicylic .. . Is. Gd. 2s. per lb. Weak maiket. 

Acid, Tannic B.P. . . 3s. per lb. Market quiet. 

,\< id. Turtunc . . . . Is. I }d. per 1 1 ». less 5%. 

Amidol . . . . . . 9s. per lb. d/d. 

Ai (“lamlide .. .. 2s. Id. - 2s. 3d. per lb. for 

quantity. Demand slow. 

Amidopyrin .. .. 1 3s. 3d. per lb. Neglected. Stocks 

low. 

Amnion. Benzoate . . 3s. 3d. — 3s. Gd. per lb. according 
to quantity. 

Ammon. Carbonate B.P. £37 per ton. 

Atropine Sulphate . . 12s. 6d. per oz. for English make. 

Barbitone.. .. .. 15s. per lb. Quiot market. 

Benzonaphthol . . . . 5s. 3d. per lb. Small inquiry. 

Bismuth Salts . . . . A steady market. Prices according 

to quantity : 

Bismuth Carbonate .. 12s. 9d. — 14s. 9d. per lb. 

„ Citrate.. .. 1 Is. 4d. — 13s. 4d. ,, 

,, Salicylate .. 10s. 2d. -—12s. 2d. ,, 

,, Subnitrate . . 10s. 9d. — 12s. 9d. ,, 

Borax B.P. . . . . Crystal £29, Powder £30 per ton. 

Carriage paid any station in 
Groat Britain. 


Bn i mules . . 

. . Unsettled. 

Spcj 

it SUpplll": 

i short. 


Raw mute 

TUll: 

-> dearer. 

Mai kel, 


rnlvniK mg 





Average spot, 

values -- 



Ammon 

mm 

. . Is. 

per lb. 


Pot assn 

irn 

.. lOd. 

per lb. 


Sodium 


.. lid 

. per lb. 

Calcium Lactate . . 

. . Demand active. 

Good 

English 


make can 

be 

had from 

Is. 7d. 


to 2s. 6d. per lb. 

Chloral Ilvhutr . . .. 3s. lod.- -4s. per lb. Very firm 

and scarce. 

Chloroform .. . . 2s. per lb. for cwt. lots. Very steady 

Creosote Carbonate . . Cs. 6d. per lb. Littlo demand. 

Formaldehyde . . . . £54 per ton, ex works. English 

make in casks. About 8s. per 
cwt. extra for carboys. 

Glycerophosphates — Fair business passing 

Calcium, soluble and 

citrate free . . . . 7s. per lb. 

Iron . . . . . . 8s. 9d. per lb. 

Magnesium . . . . 9s. per lb. 

Potassium, 60% . . 3s. 6d. per lb. 

Sodium, 50% .. . . 2s. 6d. „ 

Guniocol Carbonate . . 10s. 6d. — 11s. 3d. per lb. 

Hexamine . . . . 3s. 6d. per lb. for English maks. 

Market steady. 
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Homatropine Hydrobro* 
mide 

Hydraetine hydrochlor . . 

Hypophosphitee — 

Calcium 

Potassium 

Sodium 

Iron. Ammon. Citrate B.P. 

Magnesium Carbonate — 
Light Commercial 

Magnesium Oxide — 

Light Commercial 
Heavy Commercial . . 


30s. per oz. 

English make offered at 120s. per 
oz. 

3s. 6d. per lb., for 28-lb. lots. 

4s. Id. per lb. 

4s. ,, 

2s. Id. — 2e. 5d. per lb., according 
to quantity, 

£30 per ton net. 

£75 per ton, less 2$%. 

£20 per ton, less 2$%. 


Sod. Salicylate 


Sod. Sulphide — 
Furo recryst. 


Market more active. Powder 
2b. 2d.- 2s. 4d. per lb. Crystal 
at 2s. Id.- 2 h. Gd. per lb. Flake 
2s. 9d. per lb. 


Furo recryst. . . . . lOd. — Is. 2d. por lb., according 

to quantity. 

Sod. Sulphite, anhydrous £27 10s. — £28 10s. per ton, accord- 
ing to quantity, 1-cwt. kegs 
included. In largo casks £1 per 
ton less. 

Thymol . . . . . . ISs. per lb. Very source indeed. 

Still rising. I'oiv ard quotations 
22s. )u v lb. 


Heavy Pure 

. . K. od. -2s. per lb., 

according 

to 

PERFUMERY CHEMICALS 



quantity. Steady 

market. 


Acetophenone 

12s. 6d. per lb. 

las. 3d. , , 


lenthol — 




Aubcpino . . 


.KB. rerrvd. B.P. 

. . 5<)s. p<-r lb. \Wuke 



Amyl Acetate 

2s. 9d. ,, 

Synthetic 

. . 26s. — 3">s. per lb., 

according 

to 

Amyl Butyrate 

Gs. 9d. 

/Jo/’ 


quantity. English 

make. Strong 

Amyl Salicylate . . 

3s. 3d. 


demand. 



Anethol (M.P. 21/22° C.) 

4s. Gd. ,, j 

l' i ( iu laD 

.. Maikd flat. 



Benzyl Acetate from Ohio- 

I 

O/ 


K -d u\ide 

5s, 3d.- -5s. 4d. per lb. 

rine-frcc Benzyl Alcohol 2s. 10 id. 


Corrosive sublimate . . 

3s. Gd. — 3s. 7d. ,, 

Benzyl Alcohol free from 

\ ■ , l 

White precip. 

4s. 7d.— 4s. 8d. „ 

Chlorine 

.. 2s. 10 id. „ 


Calomel 

3s. lid.— Is. 

Benzaldehyde free 

from 

\ 

h t b\ 1 Salicj hit*- 

K. jnd. - 2s. p« r lb. Weak 

Cldorine 

. . 3s. 6d. 

' 


1 1 Mili'ii* y. 

Benzyl Benzoate 

. . 3a. 6d. 


lethyl Sulphonal 

2Gs. per lb. 

Cinnamic Aldehyde 



[etol 

lie. per lb. British make. 

Natural 

.. lGs. 

Vd\ am ed. 

* i i\i f ( iri j wi 1( J ) \ < [o , * 

2s, In lil. --3s. jh-'V lb. Not \ciy 

Coumarin 

. . 20s. 




( 'itroiiellol 

. IT-*. 

Again .nlv.i 



Citral 

. . 10s. 


’•u aldt b\ d<‘ 

1 5d I-. Oil. per lb. in Jim* 

. . i .1 

Ethyl Cinnamato 

.. 13s. Gd. 



’lieniicctm 

'J’cmi/.one 

'lo nolplit Iialem . . 

otoss. Bitartrate — 
99/100% (Cream of 
Tartar) 


’otnss. Citrate . . 
’otaas. Iodide 


'otass. Metabisulphite . . 

’of <i P< rinmiLMiufi' 

humne Sulphate 


accharin . . 
alol 

ilver proteinate . . 

; od. Benzoate, B.P. 

lod. Citrate, B.P.C., 1923 

od. Hyposulphite — 
Photographic . . 


lod. Metabisulphite cryst. 

lod. Nitroprusside 
kid. Potass. Tartrate 
(Rochelle Salt) 


0s. — 0s. 3d. per lb. Prico and 
demand steady. 

7s. 3d. — 7s. Od. per lb. A shade 
limit, r Forward prices higher. 
*•-. Gd. por lb. Ample supplies. 


88s. per cwt., less 2$% for toil 
lots. Firm market. Prices have 
upward tendency. 

Is. lOd. — 2s. 2d. per lb. 

16s. 8d. — 17s. 5d. per lb., accord- 
ing to quantity. Demand con- 
tinues heavy. 

7 id. *per lb., 1-cwt. kegs included. 

7d. per lb. Keen « umpetil ion 
kt‘i>ps prico low'. 

2s. 3d. per oz., in 100 oz. tins. 
Very heavy demand. 

,1s Gd. -os. 9d. per lb. Firmer. 
St an e. 

G3s. per lb., in 50-lb. lots. 

3s. Gd.- 3s. lid. per lb. 

9s. 6d. per lb. 

2s. Oil. per lb. Ample supplies. 
B.P, quality available. 

Is. lid. — 2s. 2d. per lb., according 
to quantity. 

£13 — £15 per ton, according to 
quantity, d/d. consignee’s sta- 
tion in 1-cwt. kegs. 

37s. 6d. — 60s. per cwt. nett ca#h, 
according to quantity. 

16s. per lb. Less for quantity. 

75s. — 82s. Gd. per cwt., according 
to quant it y. Steady market, 

good demand. 


Ethyl Fhthalate . . 
Eugonol 

Oeraniol (Palmarosa) 

Geraniol . . 

llehotropinc 

Iso Eugonol 

Linalol ex Bois do Rose 

Linalyl Acetate . . 

Methyl Anthranilate 

Methyl Benzoate 

Musk Ainbretto . . 

Musk Xylol 

Nerolin 

Plienvl Ethyl Acetate 
Phenyl Ethyl Alcohol 
Rhodinol 
Safrol 

Terpineol . . 

V anillin . . 


Almond Oil, Foreign 

S.P.A 

Anise Oil 
Bergamot Oil 
Bourbon Geranium Oil . 
Camphor Oil 
Cananga Oil Java 
Cinnamon Oil, Leaf 
Cassia Oil, 80/85% 
Citronolla Oil — 

,la\ a S.*> tin . . 

( *e\ Ion 

Clove Oil 

Eucalyptus Oil 70/75%. 
Lavender Oil- 

French 38/40% Ester 
Lemon Oil 
Lemongrass Oil 


oW ' 

L'BBAbV 

? j Mitt. 191 

F'.ng 


3a. 3d. 

11s. 

35s. 

1 1 s.— -18 b. Gd. per lb. 


.Wain * heaper. 


SENTIAL OILS 


. 15s. Gd. per lb. 

. 2s. 8d. per lb. 

. 19s. Gd. per lb. 

. 36s. 6d. 

. 75s. per cwt. 

. 10s. 6d. per lb. 

. 6£d, per oz. 

. 8s. 9d. per lb. 

. 5.s. Hid. per lb Again i heupei . 

. 3s. 7d. per lb. Wain cheaper. 

. 7-. od. per lb. Doner. 

. 2h. per lb. 

rs 29 k. per lb. 

. 3s. per lb. 

. 3d. per oz. 
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Orange Oil, Sweet 
Otto of Rose Oil — 
Bulgarian 
Anatolian 
Palma Rosa Oil . . 
Peppermint Oil — 
Way no County 
Japanese 
Potitgrain Oil 
Sandal Wood Oil — 
Mysore 
Australian 


. . 1 per lb. Cheaper. 

. • 35s. per ok. 

. . 20s. per oz. 

. . 19a. per lb. 

. . 21s. per lb. 

. . 14s. 3d. per lb. 

. . 9s. 3d. per lb. Cheaper. 

. . 26s. 6d. per lb. 

.. 21s. per lb. 


PATENT LIST 

The (jutes given In this Httt are, in the ease of ipplie.itloris for I'atenta 
thoao of applimf Ions and In the case of Pompk-to Specifications aceepted 
those of tlio Ofliciu) Journals in which tho acceptance Is atinoiinccd, Coiu- 
Pj® te Hpeeliieatlons thus advertised as accepted are ojk^u to inspection at 
tho Patent Ollicn immediately, and to opposition Ufue Sep»."3ril, they 
are on sale at Is. each at Urn Patent (Mine, .Sale Branch, Quality Court, 
Chancery Lane, London, W.C. ‘2, on August 7ih. 

1. — Applications 

Davies. Rotary ovens. 17,117. Julv 17. 

Davies. 17.35L See Mil. 

Day. 17,221. See XIX. 

Duncan. Furnaces. 16,811. duly 11. 

Han lingo. J>ry 'grinding apparatus 16,942. July 15. 
Hulsmuyer. Product ion of non-oxidising htoam. L6.SSS. 
July 14. 

Hurrel], Production of colloidal suspensions. 17,211. 
July 17. 

Lush, and Technical Rescan h Works. Production of 
metallic catalysts. 17,061. July 10. 

Mugnot-WVrk Cos. Eisenach Npe/.iulfahr. fur Elektro- 

magnet A})p»iratc. Ctilisation and treatment of waste 

material. 17,178. July 17. (Ger., J 2.2.24.) 

I. — Complete Specifications Accepted 

8497 (192.1). IVachey Process ( 'o.. Ltd., Shaw, and Parsons. 
Treatment of articles or matonal with gases. (218,713.) 

9526 (1923). Ilodson. See YIJI. 

9599 (1923). Thermal Industrial and Chemical (T.l.C.) 
Research Co., Ltd., Rider, and Watts Heating liquids by 
introduction into molten metal. (218,723.) 

987o (1923). Bateman. Separators employed for sepa- 
rating liquids of different density. (218,742.)' 

14,67(1 (1923). Thermal Industrial and Chemical (T.l.C.) 
Research (V, Ltd., and Rider. Apparatus for the heat 
treatment of materials. (218.807.) 

IL — Applications 

Both. Production of gas mid /or vapour from hydro- 
carlions. 16,968. July 15. 

Donald. Drying pruts etc. 16.938. July 15. 

Jarisen. Distillation and/or eruclung of hV<lro< arbon oils 
17,253. July 18. 

Komg. 16,853. See XX11I. 

Tausz. 17,072. Sr. XII. 

II.— Complete Specifications Accepted 

760 (1923). Jackson (Koppers Co.). Coke-ovens. 

(218,690.) 

9526 (1923). Hudson. See VIII. 

1J,.)(>9 (1923). Mclutire. Retort furnace. (218,802.) 
26,567(1923). W’ilputte. Coko ovens. (218,898.) 

31,764 (1923). Rude. Carbonisation of coal and produc- 
tion of high gnu k "gas. (218,925.) 

IV. — Applications 

Bloxam ( \kt . -( l-os. fur Anilin -Fabrikation). Manufaeturo 
of dyestuffs. 16,954. July 15. 

Hansford (Farbenfabrikon vorm. F. Barer und Co.). 
Manufacture ol dyestuffs. 17,300. July 18. % 

V. — Applications 

Bouroot and Regnauit. Removing ink from printed paper. 
16,943. July 15. (Fr., 19.7.23.) 


Farbenfabrikon vorm. F. Bayer und Co. Manufacture of 
artificial silk. 18,30 1. July 18. (Ger., 20.7.23.) 

Hacfcly et Cic. Akt.-Ges. Manufacture of mica-coated 
fibrous material. 10,952. July 15. (Switz., 28.7.23.) 

Naamloozo Vennootschap Ncdorlandecho Kunstzijdefab- 
rick. Manufacture of artificial threads from viscose. 17,073. 
July 16. (Ger., 8.8.23.) 

V. — Complete Specifications Accepted 

25,273 ( 1 923). Christoph und Unmack Akt.-Ges. Harden- 
ing the surfaces of fibrous materials. (205,494.) 

29,580 (1923). Soc. pour la Fabr. de la Soio “ Rhodia- 
seta. Manufacture of artificial threads. (218,913.) 

VI. — Applications 

Bedford. Dyoing wool. 17,331. July 19. 

Dawson, Farrell, Roberts, and Smith. Scouring and bloacli- 
ing textile fibres etc. 16,972. July 15. 

VII. — Application 

Miller and Williams. Preparation of water-soluble phos- 
phate salts. 17,025. July 16. 

VFI. — Complete Specification Accepted 

836 (1923). Cowlmrn. Production of concentrated sul- 
phuric acid. (218,694.) 

VI I I. — Application 

Davies. Fire-resisting materials for rotarv ovens etc. 
17,351. July 19. 

VIII. — Complete Specifications Accepted 

9359 (1923). Marks (Libbev Glass Co.). Melting glass. 
(218.718.) 

9526(1923). Hudson. Manufacture of basic bricks, 
furnace linings, retorts ami tho lik<*. (218.720.) 

9964 (1923). Gaudin, and Dartmoor China ( Jay Co., Ltd. 
Bleaching kaolin etc. (218,747.) 

IX. — Applications 

Colley, and Hickman, Ltd. Production of road material 
from furnace slag. 16.817. July 14. 

Fiorenzi. Building materials etc. 17,177. July 17. 

IX. —Complete Specification Accepted 

10,064 (1923). Saunders. Synthetic mineral asphalt. 

(218,750.) 

X. — Applications 

British Aluminium Co., Ltd., Gwyer, and Phillips. Alloys,. 
17.359. July 19 

Burgers. Treatment of pig iron. 17.277. July 18. 

Lush, and Technical Research Works. 17,061. See I. 
Naamlooze \ onootsehup Philips’ Gloeilampenfubrieken, 
Separating hafnium and zirconium. 17,203, 17,309. Julv 17, 

18. (Denmark, IS.7.23 and 25.8.23.) 

Western Electric Co., Ltd. (Western Electric Co., Inc..) 
Metallic composition*. J 7,043. July 16. 

X. — Complete Specifications Accepted 

7258 (1923). Fmspongs Metallverks Aktiebolag. Heating 
elements for electric rotating resistance furnaces for treating 
zinc powder. (195,610.) 

19,485 (1923). General Electric Co., Ltd. Manufacture 
of alloys containing tungsten carbide. (213,524.) 

657 (1924). Akticbolaget Ferrologeringar. Production of 
alloys poor m carbon and silicon. (209,742.) 

XI— Application 

Pehrson and Rowlands. Electric furnaces, kilns, etc 
17,162. July 17. 

XL— Complete Specification Accepted 

7258 (1923). Fmspongs Metallverks Aktiebolag. See X, 

XII, — Applications 

Chemical Engineering Co. (Manchester), Ltd., Battersby 
and Spenslcy. Separation of oils or fats. 17,053. July 10. 
Lush, and Technical Research Works. 17,061. See 1. 

Tausz. Purification of oils. 17,072. July 16. (Ger., 

10 7 93 \ J ' 
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XII* — Complete Specification Accepted 

29,210 (1923). Bollmarm. Removing odoriferous sub- 
stances from oils and fats. (218,910.) 

XIII. — Complete Specification Accepted 

12,909 (i 923). Iudurit Products Co., Ltd., and Fair- 
griuvo. Production of articles of the phenol -formaldehyde 
condensation product type. (218,793.) 

XIV. — Complete Specification Accepted 

19,197 (1923). British Dyestuffs Corjxmition, Ltd., 

Lefoburo and Hailwood. Accolorating the vulcanisation of 
caoutchouc. (218,854.) 

XVI. — Complete Specification Accepted 

25,538 ( 1922). igawa, and Asahi Garasu Kabushiki Kaisha. 
Manures. (218,401.) 

XVIII.— Application 

Steffens. 17,261. See XX. 

XIX. — Applications 

Chitty, .Tones, and Woodlands, Ltd. Heat treatment of 
flour. 16.837. July 14. 

Day. Water-distilling apparatus. 17,221. July 18. 
Howies and McDougall. Manufacture of insecticides, 
bheop dips, etc. 17,361. July 19. 

Him and Weir. Deaerating water. 17,032. July 16. 

XX. — Applications 

('lark (Knoll mid To. Chomisclie Fabrik). Manufacture 
of double compounds of dimethykuntlnnos, eartii alkali, and 
salicylic acid. 16,886. July 14. 

Fair weather (National Aniline and Chemical (V, Inc.). 
Production of -mtranisolc. 16,920. July 15. 

Steffens. Dehydration of alcohol. 17,261. July 18. (C.S., 
36.8.23.) 

XXIII. Application 

Konig. Process for conlinuously recording heat value 
of gas mixtures. 16,853. July 14. (Gcr , 14.7.23.) 


GENERAL NOTES 

Official Trade Intelligence 

Tho Department of the Overseas Trade (Develop; 
mentand Intelligence, :i r >, Old Queen Street, London, 
S.AV.l) has received the following enquiries for British 
goods. British hrms may obtain further infor- 
mation hy applying to the Department and quoting 


the specific reference number’: Argentina : Textiles 
(135) ; British India : Steel bars, wrought iron 
cotters, and gibs (Madras and Southern Mahratta 
Railway Co., Ltd., 25, Buckingham Palace Road, 
London, S/VV. 1); Canada: Leather goods (B.X./ 
1 102) ; Denmark : Metals and Teehnicul products 
(119); France: Oils, Fats and greases (121); 
Groundnuts (122); M el ilia : Snaps (132); New 
Zealand: General machinery (111); Bn mania : 
Tin, terneplates and chemicals (12K); Electrical 
plant (129) ; South Afrim : 'Textiles, cutlery and 
electro- plate (114); Chemists’ and druggists’ sun- 
dries (115); Steel tubes (A.X llfifi); Spain: Oil 
seed, chemical manures and colours (130). 

Trade Information. 

The Ruths Steam Accumulator Co., Lid , of Central 
House, 45, Kingsway, London, W.C. 2, announce 
that their steam accumulator, of which, owing to 
its interest for the chemical industry, a description 
was given in the duly 25 issue of Chemistry and 
Industry, is now being made in this country. Those 
interested are invited to visit the company's stand 
(Nos. 291-292, Bay 24) in the Palace of Engineering 
in the British Empire Exhibition. The Ruths 
Steam Accumulator Company are the sole licensees 
for the British Empire for the manufacture and 
distribution of the Ruths Steam Accumulator. 


The Half year’s Trade of (ireat Britain 

imports at £88,50 1 ,452 show a reduction of 
£33,585.147 on the May figures and a decrease of 
£858,072 on June 1923. Exports are down on tho 
previous month by £8,230,(544 at a total of 012,024,238, 
which is a decrease of £859.321 on Juno a year ago. 
Imports for the six months of this year wore valued 
at £598,423,937, an increase of £59,548,409 over the 
corresponding period of last year, which British 
exports totalled £388.494,802, a rise of £5,785,775. 
Figures of some of the items of interest to our readers 
are appended. 


Coal 




Import 
(value c.i.f.) 
June, 1924 
£ 

463 

Ine. or dec. as 
compared with 
June, 1923 
£ 

563 


Export 
(value f.o.b ) 
June, 1924 
£ 

5,728,045 

Inc. or dec. as 
compared with 
June. 1923 
£ 

- 3.222.734 

Other non -metallic mining and quarry products, 

etc. 

426,496 

- - 94,796 


1 OH, 761 


12,968 

Jron ore, etc. 




757,015 

-- 52,317 


47,690 


10,572 

Non-forrous metalliferous ores, etc. 




1,085,013 

- - 263,789 


90,257 


41,115 

Wood qiid timber 




4,011,422 

— 448,353 


45,486 

f 

3,483 

Cotton 




6, 11 6,510 

h 3.667,7 15 


1 50,264 

T* 

46,987 

Wool 




4,871 ,525 

- 425,540 


618,548 


242,904 

Hilk 




153,809 

4- 46,072 


2,303 


1,005 

Other textile materials . . 




520,347 

- 160,967 


31,017 



20,518 

Oil seeds, etc. 

Hides anil skins 




3,822,480 

— 254,435 


446,298 


136,533 




1,628,762 

-p 488,861 


159,285 


21,320 

Materials for paper-making 




1,248,507 

- 170,137 


135,702 

4 - 

1,417 

Rubber 




523,598 

- - 155,196 


9,421 

4 - 

3,684 

Miscellaneous 




643,638 

— 23,399 


160,979 


107,783 

Earthenware, ote. 




682,196 

4 - 5,914 


1,034,448 


21,754 

Iron and steel manufactures . . 




1,692,851 

-* 534,954 


6,300.115 


525,251 

Other metals 




2,384,538 

4- 450,316 


1 ,203,349 

4 - 

30.131 

Cutlery, etc. 




395,793 

— 218,472 


717,950 

-i- 

102,061 

Chemicals, etc. . . 




1,018,816 

4 - 89,984 


1,902,644 


481,216 

Oils, fats, etc. 




3,359,853 

4- 123,060 


858,746 

4- 

210,250 

Leather and manufactures thoreof 




1 ,044,255 

4- 48,017 


542,715 

4 - 

65,559 

Paper and cardbourd 

Rubber manufactures , , 




955,632 

— 306,284 


702,459 

15,332 




328,158 

— 35,178 


446,741 

— 

6,293 
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PUBLICATIONS RECEIVED 

Ijie Simple Cvkhoih orates v.\i> the Glycosides By 
K. F. Armstrong, D.Sc., Ph.D., F.U S. Pp m . 29d. 
Loudon Longman» ? Green ami Co,, 1921 I'ikc l!j>. 
imt. 

1 he Dkhk.n am» Work i m: m- Am)kiM\ Stili s. IL P. 
3 *:i i r i ^li Pp. wn-t.K‘1 London . F. Bonn Ltd. 
1921. Price JOs not. 

KoLLOIIK I1EMIK l Ml BloMK.IK B\ H FlCUndllch i *!» 

47. Dresden and Leipzig T. Stoiidvopll 1924 
Pi ICO 

C 'h e m i sen i, Bevetiomn in (di.i.Kiim. Somnd Edition 
Bn Or. K. Kd LieM*gaug P p . 90. Diction ami 

Leipzig T. Stemkopfl, 1924. Pruc 
Phutii \L Mvthemnth m, Anvlyms Bn II. Von Sandon. 
witli examples I) v tin* translatoi, II. Lcvn . M A . 
I).S» , F.R.S.K * Pp xn-H 91 New Yoik K P. 
Dutton and Co. , London : Butler and 'I an nor, Ltd 
The Plnnt Alkm.oios. Bv T. A Heniv, D.Sc Second 
edition Pp. \n | L")Ii London .1 and A Clmrolull. 
1924. Pi n e 2Hs. m*l 

The Kinetic Turnin' oi Cnxes Bn K Blo< h tiandated 
by P. A. Smith Pp. \i\ j 17 s . London Motlmen 
and Co., Ltd. Pi n o 7s. not. 

WaTKKUHOOHM. TkYTILI KAukUs Bn II P IV.llsull. 
Pp. 112. New York Chemical Catalog CompanN. 
Inc., I 92 1 . Prn o #.T00 net . 

LlCHT I’M) Fncih' in Koi.loiim.n. jjne Pji ynomexolol- 
i sc ii e Momm. ratine. Bv W (Mu aid Pait 1. 
Optische Hotel o^eni tat, P< hms.it ion. Divining, All 
tii'iiK'ino Absoiptiou, Heterogenital dar ben. Biech- 
ung. Handbmh dor KolIoidNN lssctim. bat t in cmzel- 
darstcllungen Yol I Pp. xiv 1 V>t> Di ohden 
T. Stemkopfl, 1924. Pnoo, bound S s ’dti, paper ^7’(>0. 

Dir Fkrmentk v.nd Lire Wirkumus Bn Pint. (\ 

( )pprnliei mer, together with an appendix on 
PlIYMCN L ISC 11 E CUF.MIE I'M) KlNFTIK, l>N Di . B 
Kuhn. Part 1. Leipzig. G. Thiomo. 1921. Pino 
^ I AX). 

StVTINTICNL JnI ORM VI ION CONTCILEM II V SlM RLINl. IM) Cl) 
Pp. A7 London Sperling and Co.. 1921 
Priu. icvtion's oi< the C.S Geololh \ r. Siknin, 1)h*\kt- 
31 ENT Ol THE iNTKUIOK, MjnTKVL IDsOUIHEs OE THE 
Fnitei. States, 11)21. Washington: Government 
Pi inline Oftiee, l!)2 I : — 

P\kt i. Metnls. By (L F. Lougldin Pp. Ido. 
til 7. 

Part II Xonmetvlx. Bn (L F Loiighlin and F. T. 
Katz. Pp. d s 2. 

Retort oi Scientific Keseyrcii Committ ie ion the Year 
ID 2d, Srnx.N Government. I*]). Id. Khartoum 
MeCoivpiodnle and Co (Sudan), Ltd. Price Ad. 
Pl’Bl.ir NTTONS OI THE DEPARTMENT OE COMMERCE. Hi RENT 
oi* St\m»\ri>s Washington Gon oi mmuit Punting 
OHiee, 1921 - 

St \m> vrimz ntion <m Hosiery Box Dj mens ions. Bn 
C W. Siliollstall and F M. Sohonko Technologic 
Papei No 2od. Pp. U>7 109 Pine 10 conts. 

l .\nn> Stntis Government Mvstih Spmimc vtion 
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Xokft on Bools — M. Murray’s July list records 
the ])ul>lieatiou of The Technical and F^eonomic 
Possibilities of British Agriculture,” by Sir Henry 
Rew and Sir John Russell ; a new (sixteenth) 
edition of ‘ Halliburton’s Physiology ” ; The 
Chemistry of the Radio-Active Substances,” by 
J)r. A. S. Russell ; ' The Recent Developments of 

Physical Science,’’ by W. V. Dampier Whetham, 
M.A., F.R.S. ; and a number of imperial Institute 
Monographs on Mineral Resources. 
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EDITORIAL 


I T is no easy task to trace the history of holidays ; 
it may be conjectured that in old days when 
nearly everyone lived in the country it was 
desirable to collect at harvest -time all those whose 
energies could be usefully directed towards the 
haylield or the cornfield. We imagine that our 
vacations are now regulated by schoolmasters and 
other educators of youth ; they fix for us the times 
when we can leave the chargeable noise of this 
great town. Fortunately for us the time which 
suits the schoolmaster for a trip to Brittany or 
Scotland equally suits the average chemist, and it 
is the time of year when the great towns are most 
unendurable and the country most delightful. 
Mothers, nurses ami young children hasten to 
modern seaside resorts where outrageous prices are 
paid for uncomfortable and inartistic rooms facing 
a dreary patch of shingle, wet sand, or muddy sea. 
Every time we are persuaded that it is good for 
our body or soul to visit the coast of Norfolk, Suffolk 
or Essex we exclaim, either inwardly or aloud, in 
the words of Charoba : 

“ Is this the mighty ocean ? is this all f' 

The man, of any age from sixteen to sixty, who 
works in a town, if he possess a soul or an approxima- 
tion to one, yearns for the country. Those who 
from early childhood have frequented mountains, 
hills and dales can never, even in London, quite 
forget them. They see, a mountain ascending, 
a vision of trees ; bright volumes of vapour through 
Lothbury glide, and a river flows on through the 
vale of Choapside ! 

* * * 

How full are the old authors of references to the 
glades, springs and rivers, the wooded hills and 
tutted mounds which deiighte&thc toil-worn Roman. 
It soems to ’u^that fcvery chemist whq Joyes> hijl 


science must long in August and September to 
go to a district wheie chemistry, as most of us 
imagine it, has no part Of course, we all know the 
chemistry of agriculture is most fascinating and 
difficult, but it is not the study of this which drags 
us away from our chains and fetters, our retorts 
and our flasks. Give us an old country town or 
village whose houses were chiefly built in the seven- 
teenth or early part of the eighteenth century; 
it is better they should be of stone with stone 
roofs ; let us have a village green or a spacious 
square with a crazy old church clock and the be- 
wildered chimes, as some poet calls them ; a pastoral 
country is best where men talk of the breed of 
bullocks ; it is an additional advantage if it is a 
cheese-making district. There let us ruminate, 
let us climb some local eminence and look round 
on a dozen counties spread out for our delectation ; 
let us hear the lark, the peewit and, best of all, 
the curlew or the golden plover, and we can endure 
for a further spell our town existence. Call it 
not life. Some little care must be exercised in the 
choice' of an inn or a hotel : it must not be too 
luxurious, too like the Carlton or the St. Pancras ; 
we wish to have the country, not to move ojr town 
homo to a distant spot. We like a hearth, for even 
in August and September we have been grateful 
for a lire ; running water hard by is pleasant, but 
are not all these adjuncts described by many a 
philosopher ? 

Sit non doefissima conjux : 

Sit 7 wx cum symno ; sit sine litc dies. 

Let us have a daily newspaper, a local one is the best, 
and let our only scientific pursuit be the collection of 
reports of presidential addresses to the British 
r^ad when wc return to town. 
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We desire* no alternate polarities or steam super- 
heaters with us ; time was when we could judge a 
Held of oats before' it was cut, or after it was threshed ; 
we aspire' to this again, but any other perfectly useless 
piece of knowledge is equally suited to a vacation. 
It is good to take a Virgil or a Martial with you to the 
country, or a volume of Anatole France or Coppee ; 
it is also good to bring them back unopened. It is 
a sign your holiday has done you some service. If 
you return with a few pieces of rock or mineial 
wrapped up ui fragments of the ('raven Herald or the 
North, Oxfordshire Oazette, let that also he to vour 
credit. O rtt y quando rtjo 1e aspic iani ? 

* * * 

We have made a sort of exception in favour of the 
meet mgs of t lie British Association. It is nearly a 
hundred years since Sir Humphry Davy, Charles 
.Babbage. Playfair, and most of all, Sir David Brew- 
ster, began an agitation for tin* co-ordination of 
British Science. In conjunction with the Yorkshire 
Philosophical Society and its secretary, John Phillips, 
a meeting was held in York in the year 18151, when 
the British Association was brought into existence. 
Mr. (). «I. R. Howarth, in his pleasant retrospect, 
published a couple 1 of years ago, quotes from Brewster 
passages which hear some' resemblance to others of 
more recent date : speaking of England Brewster 
said : ” Bribed by foreign gold, or Mattered by foreign 
courtesy, her artisans have quitted her service — her 
machinery has been exported to distant markets — 
the inventions of her philosophers, slighted at home, 
have been eagerly introduced abroad — her scientitie 
institutions have been discouraged and even 
abolished.” Brewster blamed e\ cry body, our learned 
societies, especially the Royal Society, the ignorance 
and .supineness of the Government, and the injudicious 
organisation of our scientitie boards and institutions, 
and so on. We can almost imagine — but the British 
Association was founded and nourishes yet. The 
address of Sir Robert Robertson shows us that the 
Government's neglect of science is not so scandalous 
as it was a century ago. If anyone in holiday mood 
is inclined to he pessimistic, let him read the words of 
Brewster ; he will wonder whether there was some 
inherited taste for criticism, some inherent desire to 
point out to all and sundry what stupid people they 
were ; did not some such spirit domiuate Ruskin 
and Carlyle ? “ Ye would he fools and victims and 

ye are.” Sir Robert Robertson shows us how 
lirst one Government department, and then another, 
found out 1 lie need for chemical assistance in the 
interest of revenue, or health, or efficiency in offence 
or defence. A reference to his chart, which wall be 
published in next week's issue, brings this home to 
us very forcibly, and we suppose that during the next- 
fifty years the growth of Government science will 
beat least as great as during the previous hundred 
and lift v. The lack of organisation of our scientific 
institutions is not so striking as it was, and many 
of our present chemists are determined to improve 
the organisation of their science at an early date. 
It is a task which awaits those* now on a holiday. 
But in the meantime Jet them enjoy their sunny 
shores, their flowery meads, with no thought of the 
morrow. 


CHEMISTRY AND THE STATE * 

Address by 

SIR ROBERT ROBERTSON, K.B.E., F.R.S, 

Introduction i 

It- should he premised that in this account of the] 
relationship of the State to chemistry in Great] 
Britain, an attempt has been made to limit it to] 
a description of the more or less direct assistance/ 
given by that science to various departments as theyt 
came into being or took form. Only in recent years® 
and as a result of the war, has there been a direct^ 
recognition of a corresponding obligation on the othei/i 
side. 

It is obvious that it is to the universities, and, as ^ 
w as the ease to a greater extent in the past, to private J 
workers, that the great advances made by British ! 
chemists am due. Departmental requirements have, 
of course, reaped the advantage of these advances, 
but examples of important contributions to chemical 
knowledge 1 emanating from the departments them- 
selves are not lacking. The collected story of their ; 
connexion with the activities of the State may be \ 
worth reciting, if it should show the development of \ 
its appeal to chemistry, and illustrate the gradual 
breakdown, of the view held by the chief of the 
tribunal before which Lavoisier came, that 4 ' the 
State has no need for chemists.” 

We will find that their” employment in an official 
capacity was in the first instance in connexion with 
the States pressing necessities, such as its defence, 
the regulation of its currency, and the collection of its 
revenue, all of them subjects warranting the main- 
tenance of equipment and staff. 

As the need for safeguarding the nation’s health, 
w ell-being, and the quality of its food-supply became 
recognised, legislation followed, frequently based 
on the work of Commissions on which sat distinguished 
chemists of the day, and it became necessary to set 
up a State chemical department to assist in carrying 
this into effect. 

For some time the science of chemistry had received 
a limited and vicarious assistance from State grants 
to the Into Science and Art Department and to the 
universities, hut it was reserved for the war to 
establish definitely and finally the position that the 
whole future existence of a State might and probably 
would depend on the existence of a flourishing and 
efficient chemical industry. This resulted in the 
definite steps of assisting the application of science 
to industry, and providing direct encouragement for 
workers in the purely academic field. 

ft is proposed, therefore, to sketch the development 
of the main chemical activities of the State, and to 
review' the conditions in Great Britain in the hope 
that it may be of use generally to define the present 
position, and perhaps of interest to this Dominion 
in the present stage of its chemical development. 


* Presidential Address before Section B of the British 
Association Meeting at Toronto 
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Defence — Explosives 

Tt would appear that the importation of tho tech- 
nical process from abroad is no new thing, for it is 
stated that in 1814 gunpowder and guns were being 
imported into England from Ghent. Not only the 
material but the executant also appears to have been 
imported in the person of a John Grab, a Fleming, 
who took service with the English and supervised 
the guns and munitions used at Crccy. By 1338, 
cannon were mounted on hoard English ships of war, 
and in 134(5 gunpowder was being supplied to the 
King. Although the manufacture of gunpowder is 
mainly a mechanical operation, variations in the 
composition which must have, involved chemical 
experiment are recorded in such works as the Fire 
Work Books ” of that interesting class, the Master 
Gunners. In England, a Master of the Ordnance in 
1447 is stated to have made 20 tons of gunpowder. 
This manufacture, however, early became stabilised, 
and the proportions of tho composition underwent 
little change until the middle of the nineteenth cen- 
tury, when it- was modified, but as freedom from 
smoke began to he demanded a new propellant of a 
type that could he produced only by chemists was 
evolved. 

It- is of interest that Faraday was employed by tho 
War Office as Lecturer at tho Royal Military Academy 
from 1821) to 1853, and on appointment took as bis 
assistant James Marsh, whose name, associated with 
the process for determining arsenic, is so well known 
to chemists. Marsh received the gold medal of the 
♦Society of Arts for this work, and a silver medal from 
the Board of Ordnance for his discovery of the quill 
percussion tube for cannon, and further he devised 
some of tho earlier types of time-fuse. Abel suc- 
ceeded Faraday at the Academy and began his long 
career of activity as scientific adviser to tho War 
Oil ice, becoming War Department Chemist in 1854. 

It is necessary to mention some of the important 
advances made by Abel and his staff, including Kell- 
ner and Decring. By pulping guncotton, he rendered 
it safe to handle and store ; his researches on the 
properties of guncotton laid tho foundation of later 
work on its stability and explosive properties ; and 
his research (with Noble) on the behaviour of gun- 
powder when fired is an example of a thorough 
investigation. Abel was consulted also on subjects 
other than explosives, and in his laboratory were 
conducted experiments which led to the adoption in 
1879 of the present close-test apparatus for testing 
the inflammability of oils, experiments on steels and 
the effect of foreign materials in them, experiments on 
dangerous dusts and on the cause of accidents in 
ooal mines. 

The work of Abel in rescuing nitrocellulose from 
the position of. an erratic substance, liable to decom- 
pose and explode on storage, led to its use as a reliable 
explosive, not only for military purposes, but also 
in commercial compositions, such as sporting powders 
and blasting explosives. 

When it became necessary to devise a smokeless 
propellant for the British Service, the chemical 
work was in the hands of Abel with his assistant 
Kellner, Dewar, and Dupre, and in 1890 this resulted 


SOI 

in the recommendation for the adoption of cordite. 

It now' became necessary In extend the only 
chemical manufacture carried on at the Loyal Gun- 
powder Factory, that of guncotton, by adding jbe 
manufacture of nitroglycerine, the technical handling 
of cordite, and plant for treating acids, and accordingly 
in 1891 a chemical manager of this section with a 
staff of chemists was appointed. 

The chemical work carried oul by the British 
Government for defence, both as to its immediate 
object and as to its reaction on the explosives indust rv 
of the country, is worth review'. In sueli a review 
the position hefoie the war may lirsl be described. 
Propellant manufacture was seriously undertaken, 
the small quantity of high explosive used at this 
time being mostly obtained irom private manu- 
facturers. Guncotton, as lias been stated, had been 
manufactured by Abel in a fairly stable fuim, and 
this explosive was chosen for Ibe Service propellant 
cordite, together with nitrogh eciine and mineral 
jelly, the mixture being gelatinised hy acetone, so 
that in a plastic condition it might be squirted into 
the cords which give it its name. A close study was 
devoted to this manufacture in all its aspects ; the* 
processes of manufacture were greatly improved, 
and the* dangers reduced. 

The Koval Gunpowder Factory took its place 
as a model of an explosives factory, and afforded 
an example of what could be done by a State 
department- in conducting a scientific* manufacture 
with regard to improved technique, economy, 
and efficiency. Thus the method of nitration to 
produce guncotton was greatly improved in safety, 
freedom from fumes, and ultimate si ability of the 
product, by the adoption of the process of downward 
displacement of the waste acids from the nitrated 
product by a layer of water ; for nitroglycerine a 
displacement process by which the* layer of that 
liquid, separating on the surface of the waste acids, 
was caused to overflow from the top of the vessel 
by introducing waste acid from a previous charge 
at the bottom, led to an increased safety and yield, 
and saved height in the erection of a factory ; the 
chemistry of the process of guncotton boiling was 
worked out. and placed on a scientific foundation; 
and acetone, which in the process of drying the 
cordite had been allowed to escape into the air, was 
recovered from the drying stoves and saved for 
further use. These advances in manufacturing 
method were taken up bv other manufacturers, 
both in the United Kingdom and abroad. 

In the technique of the manufacture of propellant 
explosives before' the war this country then had 
advanced to a high pitch of efficiency, so that when 
the demand came for enormously increased quantities 
of propellants, new factories, such as that of Gretna, 
took up the manufacture on lines already well 
established. 

Safety in manufacture had also been closely 
studied, and precautions introduced that commended 
themselves to private firms. It may be said in this 
connexion that the application of the Explosives 
Act of 1875 by the Home Office Inspectors of Explos- 
ives has been of much benefit to the explosives 
trade in reducing casualties. Perhaps in no other 
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country are precautions taken to such an extent 
as in 6 1 vat Britain, so that to visitors from abroad 
they sometimes appear unnecessary and vexatious, 
but experience has shown that the policy is sound, 
especially as it brings into all sections of the work 
an atmosphere of carefulness and responsibility, 
with an eventual gain in health of the workmen 
and freedom from accidents. 

Research on explosives before the war was carried 
out at the Royal Gunpowder Factory and at the 
Research Department, Woolwich. At the former 
establishment, the chemistry of the products manu- 
factured was investigated, especially with regard 
to the mode of decomposition of guncotton, of 
nitroglycerine, and of cordite : their respective 
rates of decomposition at different temperatures 
were determined, a subject bearing on their behaviour 
on storage. Knowledge of this kind, is essential 
in a Service such as ours, on account of the extremes 
of temperature from tropical to frigid to which 
explosives may be subjected in stations throughout 
the Empire. 

At Woolwich an experimental establishment had 
been set up on the instigation of Lord Haldane to 
deal with explosives and metals used in gunnery. 
Here the study of the chemical and explosive pro- 
perties of all types of explosives was undertaken 
and methods were developed for determining their 
stability and sensitiveness This knowledge found 
application in laying down criteria for the choice 
of explosives for use in a Service whose demands 
are exigent on account of the drastic conditions above 
mentioned, affecting both storage and the design 
of mechanism containing explosives. So far as the 
subject-matter is not considered to be confidential, 
this work has been published in scientific journals, 
so that it is available in connexion with the study 
of the theory of explosive substances. 

A new phase was entered with the declaration of 
war, and ultimately all chemical help was mobilised 
for the defence of the realm. A nucleus existed at 
Woolwich, where the small staff of eleven chemists 
had been occupied in the study of explosives and 
their application. In two directions this experience 
proved of importance, for it enabled immediate 
answers to be given to questions which would other- 
wise have necessitated protracted storage trials, 
and it afforded the staff the training necessary to 
qualify (hem to meet the fresh demands that became 
urgent on the outbreak of hostilities. 

After the beginning of the war the increase of 
work imperatively called for a larger staff, and more 
chemists were appointed, until at the beginning of 
1917, the home supply being exhausted, permission 
was obtained to withdraw from France members 
of the (Special Brigade, R.E., of whom more than 
thirty were transferred to the Department. Finally, 
the chemical sfaff numbered 107 chemists and 
physicists distributed in an organisation which 
Lad been gradually evolved, comprising sections for 
dealing with different classes of work, such as organic 
chemistry, physical chemistry, analytical and general 
chemistry, physical investigation, calorimetry, stab- 
ility, pyrotechny, applications of high explosives, 
fuze design, and records. 


The manufacture of high explosives had no; 
previously been undertaken by Government, and 
the known processes for making t rinitrotoluene, which 
was early chosen as a Service high explosive, were 
unsatisfactory. One of the first subjects, therefore, 
taken up after the outbreak of war was the provision 
of an efficient and rapid process for the manufacture 
of trinitrotoluene, especially without the use of 
fuming sulphuric acid (oleum)." From the results 
of a large series of nitrations in the laboratory, a 
process was evolved characterised by several novel 
features, and this was put to the proof on the semi- 
industrial scale of a quarter ton, a plant being 
designed and erected in the Research Department, 
Woolwich, for nitration, including appropriate ar- 
rangements for the mixing and concentration of 
acids. This small plant substantiated in a remark- 
able way the process evolved from the laboratory 
work, and from the start turned out trinitrotoluene 
of good quality and yield. The process found 
immediate application in the large Government 
factories that were designed and erected by Mr. 
Quinaii and also in numerous private works built 
at this time. The small-scalo plant mentioned was 
used also for the purpose of training chemists, who 
proceeded to operate chemical plant in Government 
and private factories. 

A study of trinitrotoluene ui all its aspects was 
undertaken, and much attention devoted to its 
chemistry, the proportions in which the isomers 
occur in the crude product being determined bv 
thermal analysis, and investigations were made on 
their interactions, stability, sensitiveness, beat values 
and explosive properties. Most of the scientific 
results of this work have since been published. 

When it became evident, as it soon did to Lord 
Moulton, that the supply of high explosives in use, 
lyddite and trinitrotoluene, would not suffice, the 
Research Department put forward mixtures of 
ammonium nitrate; and trinitrotoluene, the amatols, 
as a result of a study of their properties and of their 
effects in shell-bursting trials. Gun trials confirmed 
these trials at rest, and the adoption of amatol as a 
high explosive quickly followed. Various methods 
of filling these mixtures into shell were at this time 
worked out, and many of them were applied on the 
very largest scale. 

It was found that 80/20 amatol (80 parts of 
ammonium nitrate to 20 of trinitrotoluene) was less 
easy to bring to detonation than lyddite or trinitro- 
toluene itself, and it required special arrangements 
in the train of initiation of detonation. These were 
successfully devised, and good and trustworthy 
detonation of our shell was secured. (Ultimately, 
amatol became practically the only explosive for 
land and aerial warfare, and justified the early 
estimate of its properties and capabilities. It is- 
economical in that it makes use of a cheap ingredient, 
and has explosive properties that render it very 
suitable for the puq^oses for which it is used. In 
1917 the production was at the rate of about 4000 t. 
a w'eek. 

, The Department continued the study of amatol, 
especially with regard to its chemical stability and 
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compatibility with the various materials with which 
-it came into contact. Certain impurities in ammo- 
nium nitrate were discovered to be objectionable, 
and investigation of these led to an improvement in 
the purity of the ammonium nitrate supplied. The 
manufacture of amatol and the modes of filling it 
into shell occupied the attention of a large staff of 
chemists attached to the factories, and an increase 
in knowledge of its chemical and physical properties 
led to improved methods of handling it. 

The Service propellant cordite required for gela- 
tinisation in the eourso of its manufacture the solvent 
acetone, of which the supply ran short when the 
programme for propellants began to exceed all 
previous calculations. To meet this situation, 
cordite of the existing type was retained for Naval 
Service, but for Land Service a modification was 
introduced under the name of cordite R.D.B. 
(Research Department powder ‘ B ’). This propellant 
could bo made without any alteration in the plant 
required for the manufacture of cordite. Instead of 
acetone the solvent employed was ether-alcohol, 

| and instead of guncotton a lower nitrate of cellulose 
was used. The great factory at Gretna, also built 
by Mr. Quinan, manufactured cordite R.D.B. exclu- 
sively, and this soon became the only propellant made 
in this country for the Land Service. It w as pro- 
duced both by Government and by private firms in 
enormous quantities. r l he alcohol was made in the 
country from grain, and ether was produced from it, 
so that dependence on sea-borne solvent was reduced. 
Tt was this need for alcohol that led to the restric- 
tions imposed on that liquid when used as a beverage. 

Numerous problems arose in connexion with these 
manufactures as they developed and in the applica- 
tion of the explosives in the various types of ammuni- 
tion, and these necessitated the study of the explo- 
sives in all their aspects. A large addition to the 
knowledge already existing was thus acquired on the 
more theoretical side of the study of explosives, and 
much of this has been made available by publication. 

As the demand oil our resources increased, and the 
necessity grew for investigating every source of 
supply and possible alternative, it came to pass that 
nearly every professor of chemistry in the country 
was mobilised for investigation in this field and in 
that of chemical warfare, and much valuable work 
was done by them, both of a research and inspections 1 
nature. 

For the manufacture of explosives and the operation 
of filling them into munitions of various kinds in the 
existing factories and the new ones w hieh sprang up, 
a large staff of chemists, amounting to about 1000, 
was required, and in this way many chemists whose 
earlier work lay in quite other directions, such as at 
the universities or in teaching posts, received an 
insight into technology and took control of workmen. 

During the war itself, instructional work in this 
subject was not wanting, for current progress in the 
factories under his control was discussed in a sys- 
tematic manner by Mr. Quin an with representatives 
of his staff, a course which led to important improve- 
ments. Although most of these war-time plants for 
the manufacture of explosives have been dismantled, 


much of the technical experience gained has been 
saved, and will be found incorporated in a series of 
memoirs (Technical Records of Explosives Supply) 
published by H.M. Stationery Office. The informa- 
tion set forth in these volumes is in a form which has 
a much wider appeal than to the explosives tech- 
nologist only, and their study is commended to those 
who take up the subject of chemical technology in 
any of its aspects. 

In addition, factories for the production of sub- 
stances not in themselves explosive equally required 
the services of chemists, and many ware employed 
in the production of such substances as methyl alco- 
hol, acetone, and acetic acid. 

Instruction in chemistry is provided by the Fighting 
Services for Naval and Marine cadets at Dartmouth, 
and for Army cadets at the Royal Military Academy 
and the Royal Military College, Camberley. For 
selected officers, both of these Sen ices have a profes- 
sorial staff for providing systematic courses in theor- 
etical and practical chemistry, with special reference 
to Service applications, at the ltoyal Naval ( 'oil ego, 
Greenwich, and at the Artillery (formerly the Ord- 
nance) College, Woolwich. 

Defence— Chemical Wa kfarf 

While our well-developed position of the great 
inorganic chemical manufactures was a souk o of 
strength when the demand came during the war for 
an enormous production of ammonium nitrate, for 
example, our neglect to foster a great organic chemical 
industry led to dangerous delays and improvisations. 
This was apparent from the beginning when several 
universities had to co-operate to produce a sufficient 
supply of local anaesthetics, and when presently our 
lack of dyes, photographic developers and sensitisers 
revealed our former dependence on foreign supplies. 
In November, lb 14, the Royal Society had set up a 
Committee to assist the Government, and this be- 
came an Advisory Committee when, after May of the 
following year, the gas attack caused the British 
Government, which up till then had scrupulously 
refrained from its use, to retaliate with that weapon. 
Special companies were created of chemists whose 
work often had little of a chemical aspect, but many 
of these men, in twelve to eighteen months, had to be 
withdrawn for research and control of plant. Chemical 
advisers were appointed to the armies and for liaison 
purposes, a central laboratory for rapid identification 
was established in France, and eo-operation was 
effected w ith the physiologists. At home assistance 
was afforded to chemical contractors, and the manu- 
facture of respirator's to meet needs rapidly becoming 
more complex w as carried out with great vigour and 
efficiency. The increasing importance of gas warfare 
led to a proving ground at Porton being acquired, 
when the research which had been carried out at the 
Imperial ( -allege at South Kensington became central- 
ised there. As the final proof of explosive projectiles 
is carried out at Shoe bury ness, it was now possible 
on tills now proving ground to settle questions relating 
to the filling and correct performance of chemical 
shell, thus enabling the Chemical Warfare Designs 
Committee to recommend ammunition to meet the 
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ncedB of a situation which u as continually developing, 
until the proportion of chemical shell compared with 
high explosive shell was finally a large one. 

In the ramifications of this work all the chemical 
skill in the universities not already applied to ex- 
plosives, was mobilised, since the demand for new 
designs involved the manufacture of new substances 
for shell, bombs, and grenades, new smoke and 
incendiary compositions, and continuous research 
and experimental work both on the offensive and 
defensive sides. 

fn a few cases onh was the country capable of 
expanding its existing manufactures, as in the case of 
phosphorus and chlorine ; it was not equipped for 
the home production of phosgene, arsenical com- 
pounds, or mustard gas. News factories had, there- 
fore, to he erected and staffs specially trained, in 
striking contrast to the existence in Germany of 
standardised plant capable of rapid transference from 
one purpose to another with little alteration ; an 
example of this was their manufacture of arsenical 
preparations in (lie azo-dye sheds. 

As a result of an intensive study of absorbent sub- 
stances. our respirator was never beaten, and it is 
(daunt'd that, although our output was smaller, the 
better employment of gas, tactically for surprise, lay 
with us. Starting late and entering a field entirely 
new, we were able while there was yet time to protect 
the soldier, and to make a repl\ on the offensive side 
that was rapidly becoming more and more effective. 

Not all of the work specially devoted to chemical 
warfare has been without its effect oil peace-time 
requirements. Thus liquid chlorine, of which very 
little was made hi this country before the war, is now 
being prepared elect roly tioaily and transported by 
rail in tank waggons for use in various industries. 
For the preparation of phosgene, which had been 
used in Germany in the manufacture of dyes of the 
triphenylmcthane series, better methods were dis- 
covered in this country, so that cheaper and purer 
phosgene is being used here for the first tunc to 
prepare the important group of coloum known as the 
Victoria blues. Improved methods arc now available 
for the manufacture of arsenical compounds, such as 
arsenic trichloride, a substance used for combating 
the grow th of prickly pear in Australia ; and mention 
may be made of the work of Prof. Moureu in France, 
on the stabilisation and concentration of acrolein, 
as it has led to the production of a substitute for cellu- 
loid from that body. In addition, the study of many 
of the bodies used for chemical warfare has been of 
value from the aspect of the elucidation of their 
chemical constitution. 

Metallurgy 

"When the part played by metals in the history of 
civilisation is considered, the development of some 
more durable alloy or some stronger metal appears 
intimately linked w ith a distinct advance, constituting 
a new age, often characterised by eponymous associa- 
tion with tin* metal. As the possession of some su- 
perior metal may give ascendency to a people, it is 
natural that States should show interest in metallurgy, 
both militarily and to maintain the standard of the 
medium of exchange. It is thus seen that iron and 


the precious metals, gold and silver, have for the most 
part interested the modem State, the metallurgy of 
the other metals only more recently coming in for 
attention on military grounds. Accordingly, we 
lind the armourer and the min ter holding important 
positions in early times. 

It must he stated at the outset that the relations 
in Great Britain between the State and metallurgical 
science before the war of 11)14 to 1918 were for the 
most part sporadic, the great developments in that 
science being to a large extent independent of the 
State. It undoubtedly exerted, however, an influence 
on the nature and quality of metallurgical products, 
of which it w as a large user for warlike, structural, and 
shipbuilding purposes, by specifying the conditions, 
of their acceptance : standards established by the 
Government, often based on enquiry and experiment, 
gave confidence to other users and resulted in the 
improvement of industrial materials. 

Although iron-making had flourished intermittently 
since the Roman occupation, and had reached con- 
siderable proportions under Elizabeth, no great 
contribution to knowledge can be attributed to 
Great Britain in the progress of metallurgy until 
the restriction of the cutting down of timber for 
charcoal towards the end of the sixteenth century 
forced into consideration the use of coal for smelting, 
the pioneer work being that of Dud Dudley, who 
in 1042 cast iron cannon at his foundries for the 
Royalist troops. It was his experience as an 
Admiralty ollicial that brought Cort, more than 
100 years later, to recognise the inferiority of English 
wrought iron, and to leave the Service for the purpose 
of improving existing processes so that his succesHMl 
wrought iron was accepted towards the end of 1 
eighteenth century for anchors and iron w r or 
the Royal Navy. His invention of the pu( 
process led to great prosperity in the iron trade. 

The need to meet Government requirements 
became similarly urgent in the case of steel, which 
in its earlier production as puddled steel so failed I 
in uniformity of composition that as a matcrii 
of construction it could not be used by the Admiralt < 
nor permitted by the Board of Trade. "Bessemer a I 
great, advance of converting molten iron cast into' 
steel by blowing air through it, described in IH5(> 
to this Associat ion, enabled him to propost* a material 
more suitable for guns and projectiles than the cast 
iron then employed. Bessemer steel came into use 
for many purposes, and its production increased 
rapidly, but boiler plates submitted to the Admiralty 
still showed great variations in carbon content. . 
Meanwhile the rival open-hearth process was steadily, 
developed and established by Siemens. Jn 1875 
the Director of Naval Construction had pointed : 
to the danger due to lack of uniformity of steel 
made by the converter process, but in 1879 he was : 
able to report the success of the new' open-hearth 
steel. The Government challenge had been taken 
up by Siemens, who produced a steel to meet all 
its specifications, so causing its acceptance for 
Admiralty work, and its admission by the Board 
of Trade for structural use. 

After Thomas and Gilchrist had in 1877 solved, 
the problem of dephosphorising iron by the basic 
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^process, the Admiralty instituted an enquiry as to 
its properties, which led to an official recognition 
of basic steel, thus greatly enlarging the source of 
supply through the use of native ores. 

Among the men who assisted the Government 
in these enquiries was Dr. Percy, who placed metal- 
lurgy in this country on a scientific basis, while 
lecturing on that subject at the Royal School of 
Mines and at the Ordnance College. Abel, appointed 
War Department Chemist in 1854, gave much atten- 
tion to the use of iron and steel for military purposes, 
investigating the question of erosion, of guns and 
throwing new light on the constitution of steel 
by his isolation of Fe 3 C. He did good service in 
convincing the great ironmasters of the importance 
of chemistry in their industry. To Roberts- Austen 
also, Chemist and Assayer to the Mint, many Govern- 
ment inquiries and commissions were indebted for 
advice on the subjects he had enriched by his 
researches, such as the physical constants and 
mechanical properties of metals, the effect of 
impurities, the cementation of iron, heat treatment, 
and many others, including the first “ freezing- 
point ” curve of a series of binary alloys in J875. 
It was in consequence of these that his co-operation 
was invited by the Alloys Research Committee, 
whoso first six reports contained ‘a great, deal of 
his work, covered a wide field, and did much towards 
the realisation by engineers of the value of micro- 
scopical and thermal methods in the study of metals. 
Later reports to this committee, whose work 
in 11)02 was transferred to the National Physical 
Laboratory, have maintained their high standard, 
and have been contributed to by such workers as 
Carpenter, Had field, and Rosenhain. 

The last of these reports, the eleventh, embodies 
work at the National Physical Laboratory from 
1914 to 1918, the year when that Institution became 
a part of the Department of Scientific, and Industrial 
Research. It deals with light alloys, the need for 
which the w ar has emphasised, especially in connexion 
with aircraft. For this purpose the Laboratory's 
work has resulted in furnishing alloys of aluminium 
with zinc and copper, with copper and manganese, 
and with copper, nickel and magnesium, possessing 
remarkable and useful properties, such as high 
tensile strength at ordinary and also at raised 
temperatures. 

Since the war light aluminium alloys continue to 
be studied at the National Physical Laboratory, 
which is the Government establishment where 
metallurgical research is earned out mainly for the 
advancement of knowledge. Here has been worked 
out the constitution of many important systems, 
binary, ternary, and quarternary, in which aluminium 
is the largest constituent, and the wire models con- 
structed for the ternary alloys have proved of great 
value in the study of their constitution. Such ques- 
tions as age-hardening have been investigated and 
the cause ascertained. 

Systems with copper as the dominant metal have 
been investigated as regards their constitution, as 
well as the effect on their mechanical and electrical 
properties of known additions of other substances 
that may be present as impurities. 


But attention is also being given to ferrous alloys 
for whose investigation specially pure components 
have to be prepared, in ordet to* eliminate the effect 
of impurities of which a very small proportion may 
often have a marked influence on the product, 
and several equilibrium diagrams with non as the 
main component have been worked out. Research 
on the more physical side includes mvotigution 
on the heat evolved during the plastic deformation 
of a metal, on the effect of heat treatment and com- 
position on the magnetic properties of tungsten ste els, 
on fatigue*, and on the* physical constants of medals. 
By the application of X-rav analysis to the* crystal 
structure of metallic systems, Rosenhain lias obtained 
confirmation of his conception of the* nature of solid 
solutions. 

The chemical section of the National Physical 
Laboratory carries out a large amount of work in 
connexion with these researches, the investigation 
of methods of analysis, anel the preparation of 
standards for the analysis of steel, as well as chemical 
work of a non -metallurgical nature. 

Maintained by the Fighting Services since 1 904 
to increase the efficiency of the metals used in the 
manufacture of ordnance and armament, the Metal- 
lurgical Branch of the Research Department, Wool- 
wich, increased in numbers, building and equipment 
during the war, and at present employs about 25 
metallurgists. It has been occupied for the most 
part with steel, the heat treatment of w hieh in relation 
to its mechanical properties ha* been the subject 
of close study, resulting in improved gun forgings 
being delivered by the makers. Two main types of 
steel have been under consideration, those which 
would give a minimum yield point of about 35 tons 
per square inch when treated in large masses, and 
those at about 25 tons. As a result- much information 
has been acquired on the properties and heat treat- 
ment of steel containing various proportions of nickel, 
chromium, molybdenum and vanadium. The study 
of the elastic properties and of the erosion of gun 
steel has been of importance to gunnery. The 
Moore adaptation of the Brinell hardness test, in 
which a small ball and load are used in a specially 
designed machine, was originally developed in the 
Department for testing small arm cartridge eases, 
and has since found many other important appli- 
cations here and elsewhere. 

Among other investigations on non-ferrous metals, 
those on “ season-cracking of brass and its preven- 
tion, and on methods of extrusion, have been produc- 
tive of useful results, and in connexion with the Non- 
Ferrous Metals Research Association, work is in 
progress on the casting of brass to produce sounder 
ingots, on the die-casting of brass and bronze, and on 
the failure of lead cable sheathing by cracking. 

During the war, the use of substitutes, the easing 
of specifications to increase output with safety, the 
examination of enemy ammunition, and the tracing 
of causes of failure and discovery of remedies pro- 
vided a large field for investigation. 

The other aspect of metallurgy of special interest 
to the State, that of minting, has a long history i 
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from early times the need for a high and uniform 
standard of coinage, and the crime of debasing it, 
have been recognised. The difficulties that con- 
fronted the early assayers, without methods of quan- 
titative analysis and with no fine balances, are 
apparent from the description of their methods, but 
it may perhaps be held that these needs as they 
became borne in on the early assayers and their 
frequent collaborators the alchemists, led the way 
to the appeal to weighing in chemical work. 

As early as 928 a.d. Jaws were jjroolaimed by King 
Athelstan appointing ‘ mynteres ’ whose products 
were scrutinised at the trial of the pyx; later, in 
1180, supervisors of the coin manufactured by 
‘ moneyers ’ were appointed. 

An official mention occurs in the reign of Edward I 
of a Guild of Goldsmiths in London, which had, 
however, existed since 1180, in an Act providing for 
the assay of silver vessels by the Wardens of t hat- 
craft. The earlier writings on the subject of assaying 
are those of Germans, of whom Queen Elizabeth 
brought over a number to introduce their methods 
arid assist in the development of the resources of the 
country. 

The course of testing seems to have been originally 
by means of the touchstone, supplemented much 
later by observing the effects of acid on the trace left 
by drawing the metal over the stone, the method of 
determination of density, the cupellation method, 
officially recognised by Henry IT, and finally the wet 
method of analysis. 

To safeguard the fineness of the coinage a King’s 
Assayer was appointed in 1222, a Master of the Mint 
manufacturing t he coin under contract, and a Warden 
acting on behalf of the King. A Commission, having 
toured the Continental mints, reported in 1870 in 
favour of the present organisation of the Chancellor 
of the Exchequer being Master of the Mint in virtue 
of his office, a Deputy-Master being responsible for 
the administration, while the valuation of bullion 
and questions of assay are the duties of the Chemist 
and Assa> er. 

Many of the Mint officials have contributed largely 
to metallurgical knowledge. One of them, William 
Humphrey, in 1565 received the first patent for 
making brass, and a later one, »Sir John Brattle, com- 
municated work to the Royal Society shortly after 
its foundation on the oxidation of lead. Sir Isaac 
Newton when Warden is said to have himself con- 
ducted experiments on the composition of foreign 
coins. The melting-points of metals were studied in 
conjunction with Wedgwood by Alchorne, who was 
appointed Assay Master in 1789. From 1851 to 1870 
several distinguished men of science, such as Hofmann, 
Graham (who in 1800 published a work on the effect 
of the occlusion of gases in metals), Miller, and Sten- 
house, were officials of the Mint ; but in 1870 it was 
considered preferable to conduct the chemical opera- 
tions of assaying within the Mint itself, and Roberts- 
Austen, to whose pioneering work in metallurgy 
allusion has been made, was appointed. To his suc- 
cessor, Kirke Rose, are duo many advances in know- 
ledge of the precious metals. Thus, researches at the 
Mint have been directed to the investigations of metal- 


lic systems of gold with silver and other metals, the 
means of avoiding brittleness in gold coins, the electro- 
lytic refining of gold, the mechanism of annealing of 
metals, the surface tension of solid and molten metals, 
as well as to improvements in the technique of the 
methods of assay. 

Revenue 

In reviewing the influence of our science in its 
application to Revenue questions, it is convenient to 
consider historically the substances on which the 
State has levied duties. 

In the older tariffs, fixed charges were levied on 
goods considered as a whole, but a time arrived when 
the chemist was callexl in ; it then became possible to 
make an assessment on the ground of a percentage. 
Uncertainty prevailed, therefore, as to the basis of 
taxation and gross adulteration flourished until 
scientific safeguards were introduced. 

The chief substances with which the chemist is at 
present concerned from the Revenue point of view 
are the following: — (1) liquids containing alcohol; 
(2) tobacco ; (3) sugar ; (4) tea and cocoa ; (5) dye- 
stuffs, under the Dyestuffs (Import Regulation) Act, 
1920 ; (0) substances under the Safeguarding of 

Industries Act, 1921. 

(1) Liquids containing alcohol . — On imported wine 
Richard I imposed a duty, and as time went on com- 
plications were caused by the introduction of imposts 
for various purposes, including reprisals. 

Acts were passed, as in the time of Charles II, for 
preventing the reprehensible practices of mixing wine 
and vitiating it with other substances such as cider, 
sugar, herbs and vitriol ; it is still forbidden to mix 
wines of different sorts. 

The difficulty of distinguishing the strength of alco- 
holic liquids is apparent in the older enactments, 
when, for example, the Legislature describes brandy 
as a “ strong water perfectly made imported from 
beyond the sea,” and it was not until the reign of 
William III that they were assessed, if not in propor- 
tion t o their strength, at least in some relation thereto. 
The first step was their separation into ‘ single ’ and 
4 double ’ proof, a rough and inconclusive one, but 
accounting for the use of a term still recognised as 
that on which the full statutory rate of duty is leviable. 

For charging Revenue the gallon was first taken 
as a measure in 1825, but definite alcoholic strength 
was not introduced as a basis until 1860, under a 
treaty with France, while a little later, in 1862, 
Parliament distinguished l>etween wines above and 
below 26 degrees of proof spirit, this figuro being 
raised in 1886 to 30 degrees. 

The want of some accurate method of tost had 
been felt, and it is interesting to follow the gropings 
after a method for recognising a standard strength 
of alcohol. Thus observations on the surface 
tension of spirits were employed, for Postlethwaite 
in 1751 described as a mark of their being up to 
proof the length of time elapsing before bubbles 
disappear from the surface of the liquid contained 
in a glass tube which had been shaken, but as he 
believed this method may bo falsified, he recom- 
mended for more accurate work '* the essay instru- 
ment, or hydros tatical balance,” although, v for 
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business men it would be sufficient to bum a measured 
quantity of the spirit in a metal cylindrical vessel 
immersed in cold water, and measure the remainder, 
which should be equal to half the original volume, 
if the spirits were proof. Although " Boyle’s 
bubble ” had been described in 1075, and Moncony's 
areometer in 1070, the first instrument generally 
adopted by the Revenue in 17.30 was the hydrometer 
of Clarke, legalised in 1787. It is complicated, 
however, and its temperature correction by “ weather 
weights ” was unsatisfactory, so that Parliament 
gave instructions for “ proper experiments to bo 
made.” 

At the request of the Government to the President 
of the Royal Society, Sir Charles Blagden (secretary) 
and one of the clerks, Mr. George Gilpin, undertook 
to make experiments on the specific gravity of 
alcohol and water in varying proportion. These 
experiments, conducted with exemplary care and 
ability, were reported to the Royal Society in 1790, 
1792 and 1794, and formed the basis for the tables 
of Sikes, whose hydrometer became the sole legal 
instrument in 1 818, and is still in use. These tables re- 
mained legal for nearly a hundred years, but in 191(5 
were replaced by a new and extended set, prepared 
under the supervision of Sir Edward Thorpe at 
the Government laboratory, whence also in the 
same year were issued comprehensive tables of 
spirit strengths for use with py kilometers, as these 
had shortly before been legalised for alternative 
use in the determination of alcohol. Both of these 
sets of tables were founded on the definition of proof 
spirit contained in the Act of George III, which Is, 
that spirit which at the temperature of ol° F. weighs 
exactly 12-13 parts of an equal measure of distilled 
water. In other words, it contains 49-28 parts 
by weight of pure alcohol and 50-72 parts by weight 
of distilled water. 

As those tables refer only to alcohol-water mixtures, 
all disturbing substances must be removed before 
the strength of liquids is determined by hydrometer 
or pyknometer. The methods of freeing spirit in 
commercial articles from everything hut water 
w r ere investigated and laid (town by the Government 
Laboratory in 1903 by Thorpe and Holmes. 

From the point of view of trade it is highly i m- 
portant to have free use of ethyl alcohol, w r liile from 
that of the Revenue it is essential to prevent the 
use of such duty-free spirit as a beverage. The 
most effective means to meet both requirements 
is to denature spirit which is to be delivered duty- 
free for trade purposes, and tho question of the 
choice of a suitable den at u rant is by no means easy. 
So long ago as 1856, the Government Chemist of 
the day, Mr. Phillips, proposed tho addition * of 
10 per cent, of crude wood naphtha, and this has 
been w found satisfactory for most purposes. The 
proposal was submitted to and approved by throe 
well-known chemists of that day, Graham, Hof man 
and Redwood, and this present year circumstances 
have necessitated the addition of a further nauseating 
ingredient, pyridine, in addition to mineral naphtha 
which was added in 1891. Mineralised methylated 
spirit which is sold without Revenue control, except- 
ing that a lioenoe is needed, contains this propor- 


tion, industrial methylated spirit 5 per cent., and 
power alcohol 2J per cent, on the alcohol. 

That some misunderstanding exists as to the 
facilities available for the use of alcohol in commerce 
in the United Kingdom appears from an article 
recently communicated to the Ottawa Section of 
the Society of Chemical Industry, in an hich are 
contrasted a considerable number of compositions 
approved in Canada with the apparently small 
number legalised in Great Britain, it might be well, 
therefore, briefly to indicate the position, in order 
to make clear the facilities that are available. 

Mineralised methylated spirit consists of a mixture 
of 90 parts of alcohol, 91 parts of wood naphtha, 
and half part of crude pyridine, together w ith §th 
of 1 per cent, of mineral naphtha and 0-025 of an 
ounce of methyl violet dye in each 100 gallons of 
the mixture. It is sold under licence, but is other- 
wise unrestricted and duty-free. 

Power methylated spirit, prepared in accordance 
with the follow ing formula : 92 parts of alcohol. 
5 parts of benzol, 0-5 part of crude pyridine, and 
2*5 parts of wood naphtha, together with 0-025 of 
an ounce of Spirit Red ITT dye in oat’ll 100 gallons 
of the mixture, is also sold without restriction and 
freedom from duty when mixed with 25 per cent, 
of hydrocarbons or denatured ether or some other 
substance approved by the Commissioners of Customs 
and Excise. 

Industrial methylated spirit, consisting of 95 per 
cent, of ethyl alcohol and 5 per cent, of w ood naphtha, 
can be obtained for the arts and manufactures 
under the authority of the Board of Customs and 
Excise, under bond and certain not very onerous 
restrictions. Between three and four million bulk 
gallons am annually used for the making of such 
products as varnishes, linoleum, soap, solid medicinal 
extracts, ether, toilet preparations for external 
use, fine chemicals, photographic plates, dyes, 
surgical dressings, fireworks, and for many other 
purposes, including its use in the chemical labora- 
tories of colleges, schools and works, and for pre- 
serving museum specimens. It is free from duty, 
but must not he present in an article capable of 
internal use, either as a beverage or a medicine. 

Duty-free pure alcohol is allowed by the Board 
of Customs and Excise for scientific purposes to 
universities and public institutions for teaching 
and research, and specially denatured alcohol in 
arts and manufactures in which the use of the 
industrial methylated spirit is unsuitable. 

The pure alcohol is allowed to colleges and public 
institutions for teaching and research purposes 
without any onerous conditions beyond the keeping 
of a stock account. Bure methyl alcohol is per- 
mitted by the Board of Customs and Excise to be 
used duty-free in arts and manufactures under 
regulations similar to those for industrial methyl- 
ated spirit, and is largely used in the manufacture 
of formaldehyde, of methyl derivatives among 
dyestuffs and fine chemicals, and for the purpose 
of crystallisation. 

The specially denatured alcohol, also free from 
duty, is allowed to manufacturers under restrictions 
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compatible with the safety of the Revenue, a very 
wide choice of denatu rants being permitted. When, 
as frequently happens, a suitable denaturunt is found 
in some intermediate product, or acid used, or pro- 
duced during the manufacturing operations, or when 
the alcohol is a constituent of sonic mixed solvent, 
permission is the more readily granted for its use. 
An example of progressive policy in the use of pure 1 
spirit is the recent decision of the Board of Customs 
and Ext he to allow the use of pure ethyl alcohol 
denatured with 2 per cent, of pun* methyl alcohol 
in the product i < hi of insulin, without onerous Excise 
restrictions If h understood that the recent action 
of the Board of ( ’list oms anti Excise has been received 
with satisfaction by the Association of British 
Chemical Manufacturers. The quantity ot pure and 
specially denatured alcohol used during lad year was 
about half-.i-millum gallons. 

In tin* case of duty-paid spirits used for medical 
purposes such as tin' preparation of tinctures, and 
for scientilie purposes in chemical laboratories, a. re- 
bate is allow ctl under tin* Finance Act of 1920, amount- 
ing to about SO per cent, of tilt' duty. 

While tin 1 irsponsibility rests on the Board of 
Customs and Excise of safeguarding the illicit use of 
alcohol, chemists have been represented on such 
commissions us that of the Industrial Alcohol Com- 
mittee of 1905, whose recommendations led to the 
Revenue Art of 100(1, in which the proportion of 
wood naphtha, was reduced to o per cent., permission 
being also given for the payment of an allowance of 5d. 
per proof gallon or about Nd. per bulk gallon on British 
spirits used for industrial purposes, in consideration 
of the increased cost of the spirits owing to Excise 
restrict ions. 

An important alcoholic liquid that has been liable 
to imposts from the time of Charles 11 is beer, and 
it was charged according to its strength or weakness 
as judged by the palate. After the application of 
science to brewing about the middle of the eighteenth 
century, the -vicchaiometer was introduced, the 
pattern due to Bate being still in use for Revenue 
purposes. In 1850 an investigation made by the 
then Government Chemist, Mr. Phillips, and his 
assistant, Mr. Dobson, established a quantitative* 
relationship between the proportion, of alcohol 
produced m tin* process of fermentation and the 
solid matter previously in solution in tlu* worts that 
had been fermented, and tables were prepared for 
use in determining the original gravity of the beer, 
*.e . the specific gravity of the worts before* fermenta- 
tion had begun. These tables, after verilication by 
Profs. Graham. Hofmann and Redwood, were em- 
ployed in the Revenue service* until 11)14, when they 
we* re* Miper>cded by re vised ones prepared by Sir 
Edward Thorpe and l)r. Horace* T. Brown, these 
being rendered necessary mainly owing to the em- 
ployment in brewing of many substitutes for malt 
unknown in the earlier flays. As a rapid means for 
determining tin* original gravity the immersion 
refract oinctcr is constantly in use in the Government 
Laboratory. Tins laboratory also furnished the 
scientific evidence for the Inland Revenue Act of 
1SS0, which enabled brewers to use a great variety 
of substances for brewing. 


(2) Tobacco.- -Not long after its introduction 
Elizabeth imposed a small duty on tobacco, which 
under flames 1 met with not only his famous Counter- 
blast, but an increased duty of 6s. lOd. a pound. 
Although Charles l continued its repression, and the 
Puritans regarded its use as “ profanity/’ the snuff- 
box became in the time of Queen Anne a necessity 
of tin* fashionable world. A regular trade sprang 
ii]) in preparing substitutes from various leaves, 
and numerous enactments proved incapable of 
preventing smuggling and adulteration. It was 
recognised that systematic chemical and microscopic 
examination had to be applied to the problems 
arising from this adult f ‘ration, and in 1843 a labora- 
tory, which ultimately grew into tin* Government 
Laboratory, was erected to check it, with the result 
that this form of fraud was almost entirely stamped 
out. A strict watch is still maintained on all tobacco 
for home use or for export, both from the point of 
view of absence of foreign materials and of its hygro- 
scopic condition, as the Revenue charge is based on 
the latter. Chemical control is exercised over the 
use of preservatives and the denaturing of tobacco 
before it can safely be allowed out- of Revenue 
control. 

(3) Sugar.- Tn the reign of dames 1 tin* importation 
of sugar was already sufficiently large to make it 
worth while to impose a duly oil it, until at tin* 
beginning of the nineteenth century this amounted 
to 30s. a hundredweight. Before 1875, when the 
duty was abolished, disputes had arisen as to its 
proper assessment on the basis of description and 
character. When it again became dutiable in 1510 1 an 
extended classification was based on the polariscopo 
scale, and sugars in numerous preparations had to be 
determined chemically. This has raised several 
difficult questions of chemical procedure, especially 
when natural as well as added sugars are present. 

(4) Tea and cocoa . — Attempts were made in 1777 
to stop the adulteration of tea with foreign and 
exhausted leaves and other matter, but it was not 
until 1875 that the Sale of Food and Drugs Act 
placed on the Revenue authorities the responsibility 
for examining tea on importation. This is done on 
an extended scale by the application of chemical, 
microscopic and practical tests. There has been, 
however, no imposition of standards in tin* United 
Kingdom, as is the case in Canada and the United 
States. 

The duty, and the drawback on the duty, on cocoa 
preparations has introduced chemical problems into 
the system of Revenue control, some of them of 
considerable difficulty, as, for example, those con- 
nected with the use of substitutes for the natural 
cocoa fat. 

(5) Dyestuffs* under the Dyestuffs Import Regulation 
Act , 1920.- The importation of dyestuffs under this 
Act is controlled l>y a Dyestuffs Advisory Licensing 
Committee, on which distinguished chemists repre- 
sent the science. 

Importation of synthetic dyestuffs and inter- 
mediates is prohibited except under licence, and 
although the individual substances leave little 
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room for doubt, more difficult questions come before 
the Government Laboratory in the case of substances 
containing a, coloured ingredient. 

(0) Sub* 1 awes taken wider Safeguarding of Indus- 
tries Act , 1921.- Part I of this Act, imposes an 
ad valorem duty on the products of certain “ Key ” 
industries, of which the line-chemical manufacturing 
trade is one. After the Act had passed into law, 
the Government Laboratory became concerned with 
the chemical aspect of that section which has gained 
notoriety through legal inquiries involving the 
precise significance of chemical and technical terms. 
But apart from such matters, many difficult chemical 
problems have arisen in determining the composition 
of the great variety of chemical substances imported. 
Thus it has proved a task of some magnitude to deal 
with about 8000 subjects per annum, when their 
examination may include the quantitative deter- 
mination of the ingredients of materials such as 
synthetic perfumes, photographic developers, medi- 
cines, colloidal preparations, alkaloids, etc. The 
grade of a specified material has also frequently 
to ho assessed, and this involves a special knowledge 
of its manufacture and use. 

The effect of the war was generally to increase the 
amount of existing duties and to impose fresh ones. 
The former condition led to increased vigilance in 
the chemical control on account of the introduction 
of substitutes to replace the dutiable substances ; 
the latter were imposed as a post-war condition 
and are described above, hi connexion with the 
war-time prohibition of exports, not only of munitions 
but practically of all useful commodities, the services 
of the Government Laboratory were required to 
decide as to the nature of about 20,000 substance's, 
including cases in which the prohibited goods were 
skilfully disguised. 

For all matters involving chemical advice the Board 
ot 1‘ustoms and Excise applies to the Department 
of the Government Chemist, who maintains on his 
staff for this section of the work a sufficient number 
of chemists and assistants to make the necessary 
investigations and deal }vith the chemical points 
at issue, as well as to cany out the necessary practical 
work, both in London and at several of the ports. 
This aspect of the work of the Government Laboratory 
involves a knowledge of Revenue law' and precedent/ 
as well as an intimate acquaintance with a large 
range of chemical manufacture. 

The importance of chemical control in safeguarding 
the Revenue is obvious. With increase in the number 
of subjects brought under supervision, the greater 
refinements and accuracy demanded, the investi- 
gation of new processes, and the amount of chemical 
work, the number of chemists is rapidly increasing. 

{To be continued) 


As Prof. H. Kamerlingh-Onnes, of Leiden, has 
requested to be relieved of his professional duties, his 
place will be taken by Prof. W. J. do Maas. 


FORTHCOMING EVENTS 

Aug. J). NoKTH OK Kxt.l.vxn iNsllflTK. OK MlNJNU ANT) 
Mecfi antc \ ii Iysoimi us. \nimnl General Meet- 
ing, to 1>e held m the 1. ret me. Theatre of tho 
Institute, New i jWle-on-T' nt\ at 2 j> in. 

Sept. 4 Inox ant> Steel Institute, Autumn Meeting nt 
and £>. British Empire Exhibition, at 10 30 n.m. each 
day. (1) “ Changes of Volume ot Stools During 
Heat Treatment,” by L. Aitchwnn and G. R. 
Woodvine. (2) “ Investigations on tho Herbert 
Pendulum Hardness Tester,” by C. Benedicks 
and V', Cbnsi iansen. (3) “Effect of Changes 
in Total Caibon and in tho Condiiion of Car- 
bides on the Specific Resistance and on souio 
Magnetic Properties ol Steel,” by E. D. Camp- 
bell and G. AY. Whitney. (4) “ Pickling: Tho 
Action of Acid on Iron ami Steel, and the 
1) if hi sion of Hydrogen Through tho Metal,” 
by C. A. Edwards. (.“>) “ Examination of Iron 
from Konarak,” by J. N. Friend and W. E. 
Tborneycrof t. (6) “ On the* Nature of High- 
Speed Steel,” by M. A. Grossman and K. C. 
Bam (7) “ Improvements in the Brinell Test 
on Hardened Steel, including a New Method 
for Producing Hurd Steel Balls,” hv A. Hult- 
gren. (8) “ Present Position of tho Theories 
of the Hardening of Steel,” by \V. Rosetihain. 
(9) “ Effect of Freo Suriaccs on the Plastic 
Deformation of Certain Metals,” In F. C. 
Thompson and W. E. W. Millington. 

Sept. S Institute ok Metals. Annual Autumn Meeting, 
to 11. to bo opened at the Institution of Mechanical 
Engineers, when W. M. Corse, S.B., will 
deliver tho third annual Autumn Lecture. On 
September 9 the morning will be devoted to 
reading and discussion of papers, followed by 
luncheon at the Connaught Rooms, Kingsway, 
tho afternoon to be spent at Wembley 

The following papers will be read - “ A .Method for 
Measuring Internal Stress m Brass Tubes.” bv R. .1 . 
Anderson and E. G. Kahlnian; * * Appluation of tho 
Ideal Solubility Curve to the Jnterpietahon of Equi- 
librium Diagrams in Metal S\ stems,” b\ D H. Andrews 
and Prof. J. Johnston; 44 Seventh Report ot the Corrosion 
Research Committee of the Institute of MetaC,” hv G. D. 
Bengotigh mid R. May; 44 Comparative Results on 
Coppor-Silicon-Aluminium and Other Aluminium Alloys 
as Obtained on Separately Cast Specimens and Specimens 
eut from a Crankcase Casting,” by E. II. Dix and A. J. 
Lyon; “The Determination of Sodium in Muminium,” 
by D. M. Fairlie and G. B. Biook; “The Extrusion of 
Brass Rod by the Inverted Process,” by R Genders; 
4 ‘ Investigation ot the Effects of Impurities on Copper. 
Part II- The Effect of Iron on Copper,” by D. Hanson 
and Grace W. Ford , “ The Relationship Between Tensile 
Strength, Temperature and Cold-Work in Some Pure 
Metals and Single Solid Solutions,” by D. II. Jngall; 
“ On the Effect of Progtessive Cold-Rolling on the Brinell 
Hardnchs of Copper,” by II. Moore; “Experiments on 
the Working of Nickel for Coinage,” by Su T. K. lloso 
and J. II. Watson; 44 Some Experiments on the Effect of 
Casting Temperature and Heat-Treatment on the Physical 
Properties of a High-Tin Bronze,” by F. AY. Rowe; 
“ Home Experiments on the Influence ol Casting Tempera- 
ture and Mass on the Physical Properties of Admiralty 
Gun-Metal,” by F. AY. Rowe; “Studies in the Alu- 
minium-Zinc System,” by T. Tnnnbe; “Metal Spraying 
and Sprayed Metal,” by T. U. Turner and W. E. Ballard. 
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BRITISH ASSOCIATION OF CHEMISTS 

'l lie annual mooting of the Manchester Section 
was hold at the Albion Hotel, l)r. J. L. Hankey 
presiding. In his Annual Address the chairman said 
that whilst many societies had lost members, the 
Manehcster Section, like the Association in general, 
could record an increase. The steady influx of 
new members, especially under the A ” qualification, 
was most satisfactory, and indicated that the Associa- 
tion filled a purpose which was not served by other 
existing chemical organisations. The Unemploy- 
ment Benefit Fund, which w r as a determining factor 
in this satisfactory position, appeared to be on sound 
lines. .Benefits had been paid to HO members, 7 of 
whom wen* at present in receipt of benetit. The 
scheme was founded on an obligatory basis, and it 
would not be possible to change t his to a voluntary 
basis without involving a large increase in the limit 
rate of contribution. Dr. Hankey appealed for full 
support for the Fund from those already in assured 
positions, and expressed his belief that the Fund 
was the outward expression of a sentiment of soli- 
darity among chemists which alone could raise the 
status of the profession. The desirability was 
emphasised of establishing some working arrangement 
with the Institute of Fhemistry. The Uonforonee 
held by the Institute at Liverpool last October had 
evidenced the progress of the \ iew r that both organisa- 
tions wen* necessary and that they mutually supple- 
mented one another. Negotiations with the National 
Union of Scientific Workers had led to the agreement 
to issue a joint Journal which would shortly appear, 
in conclusion Dr. Hankey appealed for support for 
the Journal. 

Dr. 11 D.*vinstein expressed his agreement with 
the views expressed by the Chairman, particularly 
with regard to the Unemployment Benefit -Fund, 
and their relationship with the Institute of Uhemistr^ . 
There was no doubt that the B.A.U., had made real 
progress in the last six months, and quite a remarkable 
change had been brought about in the opinion of 
the profession in general. Before the Labour 
Government came into power no deputation from 
the B.A.U. would have been received by the President 
of the Board of Trade as the Deputation regarding 
the Dyestuffs Agreement was received by Mr. Webb. 
Ihe B A.( \ in this and in other ways was receiving 
at last its due recognition. Nevertheless rapproche- 
ment with the Institute should be one of the main 
objects, and the B.A.U. should explore all possible 
avenues of co-operation. Co-operation was one 
of the great needs of the chemical profession, and 
its pertinence was enforced by the financial stringency 
in which the Chemical Society and the Society of 
Chemical Industry found themselves. As far as 
possible*, all overlapping or duplicating of work, 
whether in publication or meetings, should be avoided. 
He thought it not impossible that in the future through 
central organisation some arrangement for the com- 
pounding of subscriptions should be put into operation. 

Mr. F. F. Morris, and subsequently Mr. W. E. Kay, 
explained the motives which had led the Council 
to receive a deputation from the Society of Technical 
Engineers and other Engineers’ Associations (which 
w'ere related to the Institutes of Civil apjjfcMeclianical 


Engineering in much the same way as the B.A.C.* 
is related to the Institute of Chemistry) on the subject 
of the proposed National Council of Staff Technicians. 
The Council, however, felt that the interests of the 
Association at present would be best served by con- 
centrating on organisation among chemists them- 
selves, a view endorsed by several other speakers. 

Mr. It. Brightman suggested that co-operation 
with the Institute of Chemistry and with the Society 
of Chemical Industry might w ell begin along informal 
lines. Something might be done if the various 
committees got into touch at informal meetings, 
and it should bo possible to organise at least one 
joint meeting during the w inter session of the Institute 
of Chemistry, the Society of Chemical Industry and 
the B.A.C., in districts where local associations 
had been formed. Ultimately a joint programme 
might be arranged for the session open to all members 
irrespective of what organisations they might be 
members. Tn regard to publications, a lead was 
already being given by the Chemical Society and 
the Society of Chemical Industry in regard to abstracts 
of chemical papers. He hoped that this lead would 
be followed. It should prove possible at any rate 
to issue in one journal the proceedings of the Chemical 
Society, the Society of Chemical Industry, the 
Institute of Chemistry and the B.A.C., instead of 
scattering them in four volumes as at present. 
Perhaps the Federal Council would ultimately 
explore such possibilities of co-operation and economy. 

At the election of officers and Committee Mr. C. 
W. Carpenter was elected chairman, Mr. E. A. 
Marchment. Hon. Treasurer, and Mr. G. E. Yarrow 
was re-elected Hon. Secretary. The meeting con- 
cluded with votes of tlnmks to tin* retiring officers. 


SACCHARINE INDUSTRY IN GERMANY 

Saccharine was introduced into Germany about 
forty years ago, whi n a number of German chemical 
concerns took up its manufacture and the product 
became an important article in commerce. The 
competition thus introduced so threatened the sugar 
and sugar-beet industry of the country, however, 
that the Government passed the Saccharine Law r . 
This limited tin* sale of saccharine to the sick, under 
certain exceptional circumstances, and confined its 
manufacture to one company, and the five other 
German chemical concerns then manufacturing it 
were forced to cease production. This legislation 
resulted in considerable stocks being smuggled into 
Germany from Holland and Switzerland. During the 
acute sugar shortage experienced through the war 
the law was repealed in 1910, when the Government- 
allocated its further production to another firm. 
The demand increasing, the saccharine was rationed 
until 1920, and since then tho trade in this commodity 
has been free, and it is now widely used both by 
households and industries. This action of the 
Government arose from the necessity of exporting 
considerable sugar in exchange for grain. It is 
calculated that for one pound of sugar Germany 
receives five pounds of grain. — ( U:S . Qomm. Rep., 
May 26 , 1924 .) .. ; . ; ‘ 
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A POINT OF ORDER 

Sir, — -TJmre is no difficulty in representing by 
means of conventional symbols the fact that one 
atom has transferred an electron to each of two 
other atoms. This can bo shown by comparing 
the polar formula of the nitro-group T with that 
of the carboxyl-group II. 


I 


x o 


II 


K- 

x O 


+ 

H 


Each formula shows two negatively-charged oxygens ; 
but these have taken their extra electrons in one 
case from an atom of carbon and an atom of hydrogen, 
whilst in the other case both electrons have been 
taken from the same atom of nitrogen. The positive 
and negativo charges are, however, completely 
balanced, so that each group is a neutral radical 
(although strongly polarised) and not an ion. 

These conventional formula} will be found to be 
in harmony with the complete electronic formulae, 
since the atoms of nitrogen and of carbon are each 
credited with a sextet of L-eleetrons, precisely as 
in the nitrate and carbonate ions, the three-fold 
symmetry of which is reproduced in the crystals of 
sodium nitrate and of calcite. It is, however, much 
more risky to assign a double positive charge to 
carbon than to nitrogen, since this would usually 

4-t- 

imply (e.g., in acetylene, if formulated as HC — <_TT) 
ft reduction in the number of L-clectrons to four. 

The application of these electronic formula} 
to compounds of the typo of vinyl ethyl ether intro- 
duces an additional problem. 1 presume that this 
compound acts primarily as an olefine, and that 
the main (but not necessarily the only) product of 
acti\ ation would be represented by the polar formula 

-f- 

CHCH(>C 2 II 6 , In such a case the oxygen appears 
to determine the direction in which the ionisation 
of the vinyl-group will preferentially occur ; but it 
is difficult to picture the oxygen in an ether as itself 
becoming ionised, unless perhaps in an oxonium 
salt, e.g., in a hydriodide formed as an intermediate 
product prior to splitting off ethyl iodide. {Some 
separate symbol is therefore evidently needed to 
express the influence of groups which do not them- 
selves react, but are nono the less able to influence 
the way in which the more reactive groups in the 
molecule will react. 

I am glad to be able to confirm by optical evidence 
the view that “ the benzene ring may functionate 
as a resonator rather than as a true key polarising 
group,” since this phrase expresses exactly the 
influence of the aromatic ring in benzylideno-camphor 
on the absorption spectrum of the parent ketone. 
In this case Miss H. S. French has shown that the 
“ resonance ” of the conjugated system increases 
the intensity of the selective absorption of the car- 
bonyl group 560 times, but without producing the 
slightest alteration in the characteristic frequency 
of the band. The second oarbonyl-group in cam- 
phorquinone,: on the other hand, refuses to accept 


this passive role, and shifts the selective absorption 
from the ultra-violet into the visible region, although 
the intensity of the absorption is not changed. The 
relevant curves and data are contained in a paper 
of which an abstract lias already appeared in this 
Journal (this vol., p. 611).- 1 am, Sir, vie., 

T. J\I. Lowry 

THE USE OF ALUMINIUM UTENSILS 

8ir, — Allow me through the medium of your 
columns to thank Mr. Jerome Alexander for his 
suggestion of a possible danger in the use of 
“ aluminium ” for pots and pans in which food lias 
to be cooked. If aluminium is alloyed with zinc 
or copper, is it at all likely that those latter metals 
would dissolve in the presence of metallic aluminium ? 
I should scarcely think so. It anything was dis- 
solved it would be aluminium. Although this is 
more than mere surmise, the confinement to my 
chair prevents me from making experiments to 
prove it. Although aluminium is not classed with 
the poisonous metals, yet one does not know what 
its effects may be when taken day after day in some 
condition of solution or colloid. The detection of 
small quantities of aluminium, when mixed with 
soup, jam, or other foods, might be no easy matter 
- not like the detection of lead or copper, in the 
old days of adulteration of bread with alum, the 
colour test with logwood was generally used. Aliz- 
arine was subsequently used by me as a distinctive 
test for alumina ( J.S.C.I . , 1885, 310), and possibly 
a method somewhat- as follows might serve the pur- 
pose : -Decolorise with chlorine— -dest roy excess — 
exactly neutralise, or leave very faintly acid— add 
a little sodium acetate and a drop of acetic acid — 
boil with a very little alizarine, say one drop of a 
1 per cent, mixture with water. The presence of 
aluminium would probably be indicated by a pink 
or red coloration. Not being able to make experi- 
ments myself I thought that these suggestions might 
be of some use to those who are interested in the 
matter. I am, Sir, etc., 

Joseph Barnes 


PERSONAL AND OTHER ITEMS 

Dr. J. T. Conroy and Mr. F. W. Bain have been 
appointed as additional directors to the board of 
the United Alkali Co., Ltd. 

Lord Bears ted has given £10,000 to the University 
of Sheffield for the encouragement of study and 
research in the department of metallurgy. As 
Lord Mayor of London Loixl Bears tod laid the founda- 
tion-st-ono of the university buildings 21 years 
ago. 

The title of Reader in Physical Chemistry in the 
University of London has been conferred on Mr. W. E. 
Garner, M.Sc., in respect of his post at University 
College. 

Dr. Shiro Tashiro, associate professor of biochemis- 
try in the University of Cincinnati, has been awarded 
the Gakuahun prize by the Imperial Academy of 
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Arts and Science of Japan for his work “ in proving 
that the nervous impulse is a chemical reaction and 
not primarily a physical reaction.” 

Prof. Julius Wagner, who died recently at the age 
of sixty-seven, had held a professorship in the Univer- 
sity of Leipzig since 1901. His work lay mostly in 
the domain of analytical chemistry, and he had 
published hooks on muss analysis, tables of chemical 
constants and related subjects. 

We greatly regret to announce the death of Sir 
Ceorgo Boilbv, UR S , who was president, during 
the year 1S98-99, of the Society of Chemical Industry. 
An obituary w r ill appear in a later issue. . 

Information Bureaux and Special Libraries 

A Conference will bo held at High Leigh, Hoddesdon, 
Herts, (luring the week-end September 5-8, to which 
are invited all those who need to utilise information 
systematically, or who art' interested in the conduct 
or operation of information bureaux, intelligence 
service's and special libraries. The programme will 
include papers and discussions on the functions, 
future developments, and the methods and equip- 
ment of intelligence bureaux, and on their relations 
with other institutions, including national and 
public libraries. It is hoped to obtain representatives 
of such varied fields of activity as (hn eminent and 
municipal departments, technical and research institu- 
tions, industrial concerns, financial houses, insurance 
offices, newspapers and civic and social organisations, 
all of which haw* a common interest in the collec- 
tion, treatment and dissemination of facts and 
information relevant to their particular activities. 
Further information may he obtained from Mr. A. F. 
Ridley, Athcmoum Chambers, 71, Temple Row, 
Birmingham. 

Gift to Leeds University 

The Council of the University of Leeds, at its 
meeting on July lb, received with much pleasure an 
announcement of the gift by Mr. Alfred Lund, J.P., 
of Pudsey, of a sum of L5000 for the foundation 
of scholarships for students of the ( Jot b workers’ 
Departments, and the following resolution was 
passed : — - 

That the Council records its deep sense of 
gratitude to Mr. Alfred Lund, J.P., for his liberal 
gift of £5000 for the foundation of scholarships for 
students of the Cloth workers’ Departments. This 
practical evidence of interest and confidence in 
the work of the University is a source of great 
encouragement to all its members, and the Council 
is gratified to think that Mr. Lund's generosity 
will he the moans of enabling promising students 
of the Clothworkers* Departments to undertake 
study and msearch which will lead to the further 
adwmeement of so important an industry. 

Iron Ore In Tasmania 

A conservative estimate of the iron ore deposits 
in Tasmania by Messrs. W. H. Twelvctrees and A. M. 
Reid, government geologists, gives the amount of 

42,710,000 tons. The following are the localities 
in which the ore deposits occur : — Blyth river, 
17,000,000 t. ; Dial Range and Penguin* 700,000 ; 


Long Plains (Rio Tinto), 20,000,000 ; Zeehan district, 

3.700.000 ; and Beaconsfield and Anderson’s Creek, 

1.300.000 t. The Rio Tinto deposits are estimated 
to have an average grade of 65 per cent. iron. The 
Zeehan district deposits show an analysis of over 
70 per cent. iron. The Blyth river deposits run 
from 44 per cent, up to 69 per cent. iron. Iron-ore 
deposits occur in several other districts, but they 
are insufficiently developed and investigated to 
enable an ore reserve to bo expressed in figures. 


Metallurgy in Luxemburg in April 
The metallurgical output in Luxemburg in April 
1924 was 185,625 tons of cast iron, and 156,868 t. of 
steel, compared with 165,312 t. and 150,952 t. respec- 
tively, in the preceding months. By far the bigger 
proportion was produced by the Thomas process. 


The Italian Glycerin Trade 


Since the war the Italian foreign trade in glycerin 
has not been important. Domestic production 
suffices for local needs, and a small quantity of the 
crude is exported to London, Hamburg and Antwerp. 
Some purchases through London are for shipment 
to New York, and occasionally direct sales to 
importers in the United States are effected. In 
1922, the production of crude glycerin amounted to 
13,800 quintals (1 quintal =220*46 lb.), compared 
w ith 9100 q. in 1921. 8400 q. in 1920, 7220 q. in 1919, 
and 20.450 q. in 1918. The output of refined glycerin 
totalled 6070 quintals in 1922, against 5400 in 1921, 
10.400 in 1920, 12,700 in 1919 and 22,750 in 1918. 
Shipments of crude glycerin are usually made in 
iron cylinders holding about 400 litres, weighing 
approximately 1100 lb. The buyer frequently fur- 
nishes the containers. For domestic trade, refined 
glycerin is sold in glass containers holding approxi- 
mately 100 lb. The following table shows the 
Italian foreign trade in glvcerin during 1923, and 
also for 1913, and the years 1919 to 1922 inclusive 


15)13 


imported 

Quintals 

7009 

Exported 

Quintals 

12,588 

191!) 


22, 90S 

17,418 

1 5)20 


70 

29,715 

1921 


3572 

5591 

1922 


4178 

2802 

1923 


700 

2070 


Of the amount exported in 1923, 97 per cent, was 
crude, and of the imports 60 per cent, was refined. — 
(U.S. Com. Rept ., June 9, 1924.) 


Rapid Drying of Gelatin 

One of the difficulties in the manufacture of glue and 
gelatin is the lengthy and costly process of drying. 
According to Dr. H. Stadlinger (Ghent. Z., July 1), 
this difficulty is obviated by forcing the liquid 
extract Through line nozzles into a liquid or gaseous 
medium, when the rotatory motion imparted causes 
the formation of small drops which at a suitable 
temperature can be dried within one minute, without 
anv injury to the gelatin. It is claimed that, 
with equal weights, the drops will adsorb 110 times 
their weight of water in 30 minutes, whereas the 
sheet product requires 24 hours. Work is proceeding 
in the Scheidemandel laboratory on the production 
of various grades of glue $nd gelatin. 
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Asbestos In Canada 

Sales of asbestos by the mines in Canada for 
1923, in quantity exceeded that of the previous 
year, being 231,482 tons valued at $7,522, f>06 com- 
pared with 163,709 t. valued at $5,55 2,723 in 1922. 
Total asbestos rock mined was 3,798,542 t., and the 
mill recovery of marketable asbestos 237,000 l., or 
approximately 7-3 per cent. 

OBITUARY 

W. R EARP 

The death of William Richard Karp marks the end 
of a career remarkable for persistence of effort under 
difficulties. Born in 1S47, at Hope. Dovedale, Karp 
first gained opportunity for self-instruction as assis- 
tant librarian to the Mechanics’ Institute, Hanley. 
Whilst still \oung, he became an assistant surveyor 
in the Talk o' the Hill Colliery, and in 1898 he entered 
the chemical trade in London. In 1872 ho set up a 
small firm to manufacture fertilisers in Staffordshire, 
and four years later lie left to establish the Ellesmere 
Chemical Works in Runcorn, whore he math 1 pure 
chemicals for laboratory use, and also distilled naphtha 
and refined lead and other metallic residues. Coming 
into contact with the tanning industry, the sucres* of 
a patent depilutor and a patent antiseptic induced 
him to take over a tannery at Brest on Brook, and to 
manufacture tanners’ chemicals at Ellesmere. A 
venture into the borax industry in 1895 proved 
disastrous, as lie refused a fair offer to join Borax 
Consolidated (formed owing to competition in the. 
trade), and he was cut off from raw materials, whilst 
an investment in a bogus borate mine in Argentina 
entailed heavy losses, ill-health and the collapse 
of the main building at his works made financial 
disaster inevitable. Mr. Earp was not daunted, but 
startl'd again, with continuous success, as a manu- 
facturer of tanners’ chemicals, specialising in sulphon- 
ated oils. He died suddenly on July 25, in his chair 
during sleep, an active worker to the last. He was an 
original member of the Society of Chemical Industry. 


PARLIAMENTARY NEWS 

Subsidy to Beet-Sugar Production 

Speaking in the Committee of Supply on the 
estimates for the Ministry of Labour, Mr. Snowden 
said that the Government had accepted the principle 
of Exchequer assistance for the sugar beet industry. 
Excise duty of 9s. 9d. w ould be put upon beet sugar 
manufactured in tills country, but they would have 
a subsidy of 19s. fid. per cwt. State assistance for 
ten years was needed to enable the industry to find 
its feet. The subsidy might he reduced to 13s. 
in four years, but legislation would be necessary. 
The subsidy would enable six new factories to be 
started almost at once, employing more labour. 
| The Government proposal will give the home beet- 
sugar industry the advantage of 21s. 5d. over foreign 
imported sugar, instead of 11s. 8d. as at present.] 


REVIEW 

The Specific Heats of Gases. By J. R. Parting- 
ton and W. G. Shilling. Pj>. 2r>2. London : 
Ernest Benn, Ltd., 1924. Price 30s. 

In consideration of the importance of the question 
of the specific heats of gases, it is rather singular that 
a coherent account of the subject should not hilherto 
have been presented in book form. On the one band, 
problems involving beat, capacities are amongst those 
with which the technologist in a great variety of 
industrial processes is continually comerned, whilst 
on the other it is appar< nt that exact measurements 
of the specific te.vts of gases over wide ranges of 
tempt* ratur( v and pressure afford material of funda- 
mental importance for the investigation of many 
theoretical problems. In the circumstances, it may 
be taken for granted that the present woi k will appeal 
to a wide circle. 

The subject matter is divided into mx chapters. 
In the first are discussed the more important equa- 
tions of state, of which some fifty-six are reproduced. 
The second is concerned with tin* methods of deter- 
mining specific heat a, and the third with tin* influence 
of temperature. Chapter IV deals wit It the inliuence 
of pressure and with a number of important general 
relations such as Kirchhoffs equation, Xernsfis 
theory and the so-called reaction isochore. In la hies 
which form a supplement to these four chapters, 
the authors have collected all the available specific 
heat data for normal temperatures and pressures. 
From those, a critical selection has been made, and 
further tables give the true and mean heat capacities 
of the industrially important gases over the* range of 
0 2<Ml<V (\ In Chapter V the application of specific 
data to problems connected with internal combustion 
engines, furnaces, gas producers and refrigerators is 
considered, whilst the final chapter is devoted to a 
brief consideration of the theoretical aspect of the 
subject. 

The authors state explicitly that the hook is not 
intended for the elementary student, hut is addressed 
to the expert. It should not he inferred from this 
that the work is merely theoretical, or that any 
advanced knowledge of mathematics or mathematical 
physios is required before the reader may hope to 
appreciate its merits. On the contrary, it is essen- 
tially concerned with the experimental aspect of the 
subject. 

it represents a valuable critical survey of the entire 
field, affords a clear picture of what has been accomp- 
lished in this province of research, and indicates to 
what extent available data require to be supple- 
mented in the interests both of theory and practice. 

As a hook of reference it will he found most useful, 
and the authors have undoubtedly succeeded in their 
endeavour to present the basic facts without attempt- 
ing to provide for all the possibilities of their applica- 
tion. 

The bibliography which the authors have compiled 
should also be of great value, not only to the works 
chemist, but to those who contemplate research 
work involving the measurement of heat capacities. 

H. M. Dawson 
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MARKET REPORT 

Ihia Market Roport is compiled from special information 
received from the Manufacturers concerned. 

Unless otherwise stated the prices quoted below cover fair 
quantities net and naked at sellers' works. 

GENERAL HEAVY CHEMICALS 

Acetio Acid, 40% tech. . . £23 10s. per ton. 

Acid, Boric, Commercial — 

Cryst £45 per ton. 

Powder . . . . £47 per ton. 

Aoid Hydrochloric .. 3s. 9d.--6s. per carboy d/d., 

according to purity, strength 
and locality. 

Acid Nitric 80° Tw. .. £21 10s.— -£27 per ton makers* 
works according to distriot and 
quality. 

Acid Sulphuric . . . . Average National prices f.o.r. 

makers’ works, with slight varia- 
tions up and down owing to 
local considerations : 140* Tw., 
Crude Acid, 65s. por ton. 168* 

’ Tw., Arsenical, £5 10s. per ton. 
108° Tw., Non -arsenical, £6 16s. 
per ton. 

Ammonia Alkali.. .. £6 16s. per ton, f.o.r. Special 
terms for contracts. 

Bleaching Powdor .. Spot £11 d/d. ; Contract £10 d/d. 

4 ton lots. 

Bisulphite of Lime . . £7 por ton, packages extra. 

Borax, Commercial — 

Crystal . . . . . . £26 per tm. 

Powder . . . , £26 por ton. 

(Packed in 2-cwt. bags, carriage 
paid any station in Great 
Britain.) 

Calcium Chloride . . £5 17a. Od. por ton d/d. 

Methylated Spirit 64o.p.-~ 

Industrial .. ..3s. Id. — 3s. 5d. per gallon, accord 

ing to quantity. 

Mineralised . . . . 4s. 2d.- -4s. Od. 

Potash Caustic . . . . £30 — £33 por ton. 

Potass. Bichromate . . 6jd. per lb. 

Potass. Chlorate.. .. 3d.— 4d. per lb 

Salommoniac . . . . £32 per ton d/d. 

Salt Cake £3 10s. per ton d/d. 

Soda Caustic, solid .. Spot, lots : delivered. £16 17s. 6d. to 
£19 7s. 6d. per ton, according to 
strength. 20s. loss for contracts. 

Soda Crystals . . . . £5 6s — £5 10s. per ton ex railway 

depots or ports. 

Sod. Acetate 97/98% . . £24 por ton. 

Sod. Bicarbonate .. £10 10s. per ton, carr. paid. 

Sod. Bichromate . . . . 4^d. por lb. 

Sod. Bisulphite Powder 

60/02%.. .. .. £18 — £19 per ton, according to 

quantity, f.o.b., 1-cwt. iron 
drums included. 

Sod. Chlorate . . . . 3d. por lb. 

Sod. Nitrato rofd. 96% .. £13 5a. — £13 10s. per ton ex 
Liverpool. Nominal. 

Sod. Sulphide cone. 60/65 About £14 10s. per ton d/d. 

Sod. Sulphide cryst. . . £9 por ton d /d. 

Sod. Sulphite, Pea Cryst. £15 por ton f.o.r. London, 1-cwt. 

kegs included. 

RUBBER CHEMICALS 

Antimony sulphido — 

Golden . . . . .. 5}d. — Is. 4d. per lb., according t-o 

quality. 

Crimson . . . . la. 3d. — da. 6d. por lb., according 

to quality. 

Arsenic Sutyhide, Yellow Is. Id. per lb. 
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Barytes £3 10a. to £6 15a. per ton, accord- 

ing to quality. 

Cadmium Sulphide . . 3s. 0d. per lb. 

Carbon Bisulphide . . £24— £26 per ton according to 
quantity. 

Carbon Black . . . . 7d. per lb. ex wharf. Dearer. 

Carbon Tetrachloride . . £56 per ton, drums free. 

Chromium Oxide, green. . Is. 3d. per lb. 

! 4|d. — 6$d. per lb. Demand very 
brisk. Prices likely to remain 
steady owing to firmness of 
rapeseed oils. 

Lamp Black , , . . 45s per cwt., barrels free. 

Lead Hyposulphite . . 7$d, per lb. 

Lithopone, 30% . . . . £22 10s. per ton. 

Mineral Rubber “ Rub- 


pron " .. 

£15 10s. per ton f.o.r, London. 

Sulphur . . 

£10 — £12 per ton, according to 
quality. 

Sulphur Chloride 

3d. per lb., carboys extra. 

Thiooarbanilide . . 

2s. 6d. per lb. 

Vermilion, pale or deep . . 

4s. lOd. per lb. 

Zino Sulphide , . 

7$d. — Is. 8d. per lb., according to 
quality. 

WOOD DISTILLATION PRODUCTS 

Acetate of Lime — 

Brown . . 

£14 10s. per ton d/d. Demand 
active. 

Grey 

£19 — £20 per ton. Fair demand. 

Liquor . . 

9d. per gall. 32° Tw. 

Charcoal . . 

£7 6s. — £9 per ton, according to 
grade and locality. Demand 
below normal. 

Iron Liquor 

Is. 7d. per gall. 32° Tw. 
la. 2d. „ „ 24° Tw. 

Red Liquor 

lOd. — Is. por gall. 14/15° Tw. 

Wood Creosote . . 

Wood Naphtha — 

2s. 7d. per gall. Unrefined. 

Miscible 

5s. per gall. 00% O.P. Market dull. 

Solvent 

5s. 6d. por gall. 40% O.P. 

Fairly good demand. 

Wood Tar 

£5 per ton. 

Brown Sugar of Lead . . 

£40 per ton. 

TAR PRODUCTS 

Aoid Carbolic — 

Crystals 

6£d. — GJd. per lb. Quiet. 

Crude 60's 

Is. 9d. — Is. lid. por gall., accord- 
ing to district. Still quiet. 

Acid Cresylic, 97 /99 

2s Id. — 2s. 2d. per gall. Demand 
still good. Market firm. 

Palo 95% 

Is. lOd. — Is. lid. per gall. Steady 
demand. 

Dark 

Is. lOd. — -Is. lid. per gall. Stoady 
business. 

Anthracene Paste 40% . . 

Anthracene Oil — 

4d. per unit per cwt. Nominal 
price. No business. 

Strained 

8Jd. — 9^d. per gall. Quiet, 

Unstrained 

Benzole — 

7$d. — S$d. per gall. 

Crude 65’s 

10 id. — 1 b. per gall, ex works in 
tank wagons. 

Standard Motor 

Is. 4id. — Is. 6d. per gall, ex works 
in tonic wagons. 

Pure 

Is. 8id. — Is. lOd. per gall, ex 
works in tank wagons. 

Toluole — 90% 

lr. 5 $d. per gall. 

Pure . . 

W. 8d. — 2s. per gall. 

Xylol coinL 

2s. 3d. per gall 

Para 

3s. 3d. per gall, . 
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Jreoaote — 

Creaylio 20/24% 

Middle Oil ) 

Heavy Oil . . £ 

Standard Specification ) 
Naphtha- 
Solvent 00/100 

Solvent 90/100 
Naphthalene Crude — 
Drained Creosote Salts 
Whizzed or hot pressed 
Naphthalene- 
Crystals and Flaked . . 


9d. — 9jd. per gall. Few inquiries. 

5 Jd. — 6d. per gall in Lancashire 
6d, — 7d. per gall, in Yorkshire. 

Is. Id. — Is. 4d. per gall, according 
to district. Quiet. 

Is. Id.— Is. 4d. Quiet. 

£4— £6 10s. Quiet. 

£9 per ton. Little business, 

£13 — £10 per ton in Yorkshire 
and London respectively. More 


inquiries. 

Pitch, medium soft . . 55s. — 60s. per ton f.a.s. for next 
season. Frequent inquiries. 
Pyridine — 90/160 . . 19s. per gall. Market less firm. 

Heavy . . 12s.— 12s. 0d. Littlo business. 


INTERMEDIATES AND DYES 

There has been a fair demand for dyestuffs during the past 
week. Prices remain constant. A number of intermediate 
products have been roducod in price. 

In the following list of Intermediates delivered prices 
include packages except where otherwise stated. 

Acetic Anhydride 96% . . Is. 7d. per lb. 

Acid II 4s. per lb 100% basis d/d. 

Acid Naphthionio .. 2s. 4d. per lb. 100% basis d/d. 
Acid Neville and Winther 5s. 8d. per lb. 100 % basis d/d. 

Acid Salicylic, tech. . . Is. Id. per lb. Improved demand. 

Acid Sulphanilic . . 9J;d. per lb. 100% basis d/d. 

Aluminium Chloride, an- 

hyd Is. per lb. d/d. 

Aniline Oil . . . . 7fd. — 8£d. per lb. naked at works. 

Aniline Salts . . . . 7Jd. — 9d. per lb. naked at works. 

Antimony Pentaohloride Is. per lb. d/d. 

Benzidine Base . , . . 4s. 6d. per lb. 100% basis d/d. 

Benzyl Chloride 96% . . Is. Id. per lb. 

p-Chlorphenol . . . . 4s. 3d. per lb. d/d. 

p-Chloraniline . . . . 3s. per lb. 100% basis. 

o-Cresol 19‘3l°C. .. 4£d. per lb. Domand steady. 

m-Cresol 98/100% .. 2s. Id. — 2s. 3d. per lb. Demand 

moderate. 

p-Cresol 32/34° C. . . 2s. Id.— 2s. 3d. per lb. Demand 
moderate. 

Dichloranilino .. .. 2s. 3d. — 2s. lid. per lb. 

Diohloraniline S. Acid . , 2s. 6d? per lb. 100% basis. 
p-Dichlorbenzol . . . . £85 per ton. 

Diethylaniline .. ..4s 7d. per lb. d/d., packages 

extra, returnable. 

Dimethylaniline . . . . 2s. 4d. per ib. d/d. Drums extra. 

Dinitrobenzene . . . . 9d. per lb. naked at works. 

Dinitrochlorbenzol . . £84 10s. per ton d/d. 
Dinitrotoluene — 48/60° C. 8d. — 9d. per ib. naked at works. 

06/08° 0. Is. 2d. per lb. naked at works. 
Diphony laraine . . . . 3s. per lb, d/d 

Monochlorbenzol * . £63 per ton. 

/?Naphthol .. . . Is. Id. per lb. d/d. 

a-Naphthylamine . . Is. 4$d. per lb. d/d. 
3-Naphthylamine . . 4s. per lb. d/d. 
m-Nitraniline . . . . 5s. 3d. per lb. d/d. 

p-Nitraniline .. ..2a. 3$d. per lb. d/d. 

Nitrobenzene . . . . 5$d. — 6|d. per lb. naked at works 

o-Nitrochlorbenzol . . 2s. per lb. 100% basis d/d. 
Nitronaphthalene .. lid. per lb. d/d. 
p-Nitrophenol . . . . Is. 9d. per lb. 100% basis d/d. 

p.Nitro-o-amido -phenol 4s. 6d. per lb. 1CQ% basis. 

mPhenylene Diamine . . 4s. per lb, d/d. 
p-Phenylene Diamine . . 10s. 3d. per lb. 100% basis d/d, 

R, Salt . i ^ . . 2a< per lb. 100% basis d/<L 


Sodium Naphthionate . . 2e. 3d. per lb. 100 % basis d /d. 
o-Toluidine . . . . 8$d. per lb. 

P-Toluidine . . . . 3s. fid. per lb. naked at works. 

m-Toluylene Diamine . . 4e. 3d. per lb. d /d. 


PHARMACEUTICAL AND PHOTOGRAPHIC 
CHEMICALS 

Acid, Aeetic 80% B.P .. £45 per ton. 

Acid, Acetyl Salicylic . . 3s. 2d.— 3s. 5d. per 11)., according 
to quantity, (loud demand’. 
Price firm. 

Acid, Benzoic B.P. . . 3s. 6d. per lb. Larger supplies 
available. 

Acid Boric B.P. .. .. Crybt. £51 per ton, Powder £55 

per ton. Carriage paid any 
station in Croat Britain. 

Acid, Camphoric . . .. 19s. — 21s. per lb. 

Acid, Citric .. ..Is. 5fd, per lb., less 5% for ton 

lots. Business sub normal. 

Acid, Gallic . . . . 3s. per lb. for pure crystal. 

Acid, Pyrogallic, Cryst. . . 7s. per lb. for 1 cwt. lots. Market 

firm ; increasing demand. 

Acid, Salicylic .. .. Ih. fid. — 2s. per lb. Weak market. 

Acid, Tannio B.P. . . 3s. per lb. Market quiet. 

Acid, Tartaric .. .. Is. l$d. per lb. less 5%. 

Amidol 9s. per lb. d /d. 

Acetanilide .. ..2s. Id.— 2s. 3d. per lb. for 

quantity. Demand slow. 

Amidopyrin .. .. 13s. 3d. per lb. Neglected. Stocks 

low. 

Ammon. Benzoate . . 3s. 3d.~3a. 0d. per lb. according 
to quantity. 

Ammon. Carbonate B.P. £37 per ton. 

Atropine Sulphate . . 12s. 0d. per oz. for English make. 

Burbitone. . . . . . J5s.— 15 m. fid. per ib. Quiet mar- 

ket. 

Benzonaphthol . . . . 5s. 3d. per lb. Small inquiry. 

Bismuth Salts . . . . A steady market. Prices according 

to quantity : 

Bismuth Carbonate . . 12a. 9d. — 14s. 9d. per lb. 

„ Citrate.. .. lls. 4d. — 13s. 4d. „ 

„ Salicylate . . 10s. 2d. — 12s. 2d. „ 

„ Subnitrate . . 10s. 9d.— 12s. 9d. „ 

Borax B.P Crystal £29, Powder £30 per ton. 

Carriage paid any station in 
Great Britain. 

Bromides . . . . . . Unsettled. Spot supplies short. 

Raw materials dearer. Market 
advancing. 

Avorugo spot values : — ■ 

Ammonium . . Is. per lb. 
Potassium . . l()d. per lb. 
Sodium .. lid. per lb. 

Calcium Lactate. . .. Domand active. Good English 

make can be had from Is. 7d. 
to 2s. 6d. per lb. 

Chloral Hydrate . . . . 4s. - 4s. 3d. per lb. Very firm and 

scarce. 

Chloroform .. . . 2s. per lb. for cwt. lota. Very steady 

Creosote Carbonate . . 0s. 6d. per lb. Little demand* 

Formaldehyde . . . . £54 per ton, ex works. English 

make in casks. About 8s. per 
cwt. extra for carboys. 

Glycerophosphates— * Fair business passing. 

Calcium, soluble and 

citrate free . . . . 7s. per lb. 

Iron 8a. 9d. per lb. 

Magnesium . . . . 9s. per lb. 

Potassium, 50% . . 3s. 0d. per lb. 

Sodium, 60% . . . . 2s. 6d. „ 

Guaiacol Carbonate . . 10a. fid.— lls. 3d. ]x?r lb. 

Hexamine . . . . 3s. 0d. per lb. for English mokr. 

- Market steady. 
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Homatropine Hydro bro- 
mide . . . . . . 30a. per oz. 

Hydrastine hydrochlor . . English make offered At 120 b. per 
oz. 

Hypophosphites — 

Calcium . . . . 3s. 6d. per lb., for 28*lb. lot*. 

Potassium . . . . 4s. Id. per lb. 

Sodium . . . . 4s. „ 

Iron. Ammon. Citrate B.P. 2a. Id. — 2a. 5d. per lb., according 

to quantity. 

Magnesium Carbonate — 

Light Commercial . . £36 per ton not. 

Magnesium Oxide — 

Light Commercial . . £76 per ton, leas 2}%. 

Heavy Commercial . . £26 per ton, less 2$%. 

Heavy Pure .. ..la. Od. 2s. per lb., ifccoidmg to 

quantity. Steady market. 

Menthol — 

A.R. H. reeryst. B.P. .. 60 s. per lb. Mai kct better. 

Synthetic . . . . 26a. — 36a. per lb., according to 

quantity. English make. Strong 
demand. 

M» Tcurmls . . . . Market Hut. 

Red oxide . . . . 6s. 3d." 6s. 4<l. jut lb. 

Corrosive sublimate . . 3s. 6d.— 3a. 7d. ,, 

White prooip. . . . . 4s. 7d.— -4a. 8d. ,, 

Calomel .. .. 3a. lid. — 4a. ,, 

Methyl Salicylate . . Is, 1ml. 2". pci lb. Keen eompi - 

lllloll. 

Methyl Sulphonal . . 2Ga. por lb. 

Metol .. .. .. 11s. per lb. British make. 

Paraformaldehyde . . 2s. loAd — 3-,. per lb. Not very 

active. 

Paraldehyde .. ..Is. 6d.— Is. 6d per lb. in ^e 

bott lcs and cases. 

Pheimcotin . . .. 6s. — (is, 3d. per lb. Price and 

demand steady. 

Phcnn/oiio .. ..7s. Od. per |b. .\ shade turner. 

Forward prices In si her. 

Phenol phthulein . . . . (is (id. per lb. Ample supplies. 

Potass. Bitartrato — 

99/100% (Cream of 

Tartar) .. .. 88s. per cwt., leas 2$% for ton 

lota. Firm market. Prices have 
upward tendency. 

Potass. Citrate . . . . Is. 10d. — 2a. 2d. per lb. 

Potass. Iodide .. . . 16a. 8d. — 17a. 5d. per lb., accord* 

ing to quantity. Demand con- 
tinues heavy. 

Potass. Motabisulphite .. 7£d. per lb., 1-cwt. kegs included. 

Potass. Permanganate .. Old. per lb. Keen competition 
keeps price low. 

Quinine Sulphate . . 2s. 3d. per oz., m 100 oz. tins. 

Very heavy demand. 

Resorcin . . . . . . 6s. (id. — 6s. 9d. per lb. Firmer, 

Scarce. 

Saccharin. . . . . . 63s. per lb., in 50-lb. lots. 

Salol . . . . . . 3s. 6d. — 3s. lid. per lb. 

Silver proteinate . . . . 9s. 6d. per lb. 

Sod. Ben/.oatf, B.P. . . 2s. Od. per lb. Ample supplies. 

B.P. quality available. 

Sod. Citrate, B.P.C., 1923 la. lid.— 2s. 2d. per lb., according 
to quantity. 

Sod. Hyposulphite — 

Photographic . . . . £13 — £15 per ton, according to 

quantity, d/d. consignee’s sta- 
tion in 1-cwt. kega. 

Sod. Metabisulphite cryst. 37s. 6d. — 60s. per cwt. nett cash, 
according to quantity. 

Sod. Nitroprussido . . 16s. per lb. Less for quantity. 

Sod. Potass. Tartrate 

(Rochelle Salt) .. 75s. — 82s. Od. per cwt., according 

to quantity. Steady market, 
good domand. 


Sod. Salicylate . . . . Market more active. Powder 

2s. 2d. — 2s. 4d. per lb. Crystal 
at 2s. 4d. — 2s. Gd. per lb. Flake 
2s. 9d. per lb. 

Sod. Sulphide — • 

Pure recryst lOd. — Is. 2d. por lb., according 

to quantity. 

Sod. Sulphite, anhydrous £27 10s. — £28 10s. per ton, accord- 
ing to quantity, 1-cwt. kegs 
included. In large casks £1 per 
ton less. 

Sulplumal . . .. .. 1 6s. Gd. por lb. Easier. 

Thymol .. .. ..IDs. per lb. Very scarce indeed. 

Still rising. Forward quotations 
22s. per H>. 

PERFUMERY CHEMICALS 
Acetophenone . . . . 12s. 6d. per lb. 

Aubepmo . . .. .. 15s. 3d. ,, 

Amyl Acetate . . . . 2s. 9d. ,, 

Amyl Butyrate . . . . 6s. 9d. ,, 

Amyl Salioylato . . . . 3s. 3d. ,, 

Anethol (M.P. 21/22° C.) 4s. 0d. 

Benzyl Acotato from Chlo- 

rino-free Benzyl Alcohol 2s. 10^1. „ 

Benzyl Alcohol free from 

Chlorine .. ..2s. 10 Jd. „ 

Benzaldohyde free from 

Chlorine . . . . 3s. 6d. ,, 

Benzyl Benzoate . - 3s. 6d. ,, 

Cinnamic Aldehyde 

Natural.. .. .. 16s. ,, 

Cournarin . . . . 20s. ,, 

Citroneilol •• ..17s. 

Citral .. .. .. IK.— IF. Od. Price reduction due 

to .selling competition. 

Ethyl Cmnnmato .. 13s, 0d. ,, 

Ethyl Phthalate . . . . 3s. 3d. ,, 

Eugenol . . . . . . 1 Is. ,, 

Geraniol (Palmarosa) . . 35s. ,, 

Goraniol . . . . . . lls. — 18s. 6d. per lb. 

Heliotropine .. ..7s 9d. 

Iso Eugenol . . . . 16s. 9d. ,, 

Linalol ex Bois da Rose. .26s. ,, 

Linalyl Acetate . . . . 26s. >, 

Methyl Anthranilate . . 9s. 6d. ,, 

Methyl Benzoate . . 0s. ,, 

Musk Ambrotto . . . . 46s. 

Musk Xylol . . . . 1 Is. ,, Again cheaper 

Nerolin . . . . . . 4s. 9d. „ 

Phenj 1 Ethyl Acetate .. 16.s. 

Phenyl Ethyl Alcohol .. 16s. ,, 

Rhodinol . . . . . . 57s. 6d. ,, 

Safrol . . . . . . Is. lOd. ,, 

Terpinool . . . . . . 2s. 4d. ,, 

Vanillin . . . . . . 20s. pel* lb. 

ESSENTIAL OILS 
Almond Oil, Foreign 

S.P.A. .. .. .. 15s. 6d. per lb. 

Anise Oil . . . . . . 2s. 8d. per lb. 

Bergamot Oil . . . . 19s. 6d. per lb. 

Bourbon Geranium Oil . . 36s. 6d, „ 

Camphor Oil . . . . 75s. per cwt. 

Cananga Oil Java . . 10s. 0d. per lb. 

Cinnamon Oil, Leaf . . 6£d. por oz. 

Cassia Oil, 80/85% . . 8s. 9d. per lb. 

Citronella Oil — 

Java 85/90% .. .. 5s. 8d. per lb. 

Ceylon . . . . 3s. 7d. per lb. 

Clove Oil . . . . . . 7s. tkl. per lb. Firm. 

Eucalyptus Oil 70/75%. . 2s. Id. peril). Price advanced on 
fair business. 
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Lavender Oil — 

French 38/40% Enters 


Lemon Oil 
Lemongrass Ox) 
Orange Oil, Sweet 
Otto of Rose Oil — 
Bulgarian 

Anatolian 

Palma Rosa Oil . . 
Peppermint Oil — 

Wayne County 

Japanese 
Petitgrain Oil 
Sandal Wood Oil — 
Mysore . . 
Australian 


30s. per lb. Very fair. Higher 
price expected owing to bad 
crops. 

3s. per lb. 

3d. per oz. 

13s. per lb. 

37s. 0d. per oz. Production below 
average. 

18 s. per oz. 

1 9s. per lb. 


2I». per lb. Firm spot and for- 
ward. 

14s. 3d. per lb. 

9s. 3d. per lb. 

26s. 6d. per lb. 

21s. per lb. 


PATENT LIST 


j Thy dates «i\ou in this list are, iu the case of Application* toi Patent* 
) those ot upplicatioim. and in the case of Complete Npoeiilrations aeeepte 1 
i those of the Official Journals in which tlic acceptance Is mmounced. Com- 
1 plcte Specifications thus advertised as acecjitcd an* open to inspection .»t 
• tin* Patent Ofllce immediately, and to opposition bef.m* Ncpt. 80th, they 
< ui<‘ on sale at Is. each at the Patent Other, Sale Branch, Qu.dliy t’ouit, 
\ ('liuneiy Lane, London, VV.C. 2, on August 14th. 

I. — Applications 

Allan (Dodson). Mumdueture of emulsions. 17,379. 

Jul} 21. 

Coles. Mixing, drying and calcining. 17,480. July 22. 

Ekstrom. Preheaters. 17,091. July 24. 

Calloways, Ltd., and Pilling. Apparatus for accumu- 
lating heat of exhaust steam 17,4.38. July 21. 

Cranton. Mills for mixing, disintegrating, tlissohing. or 
colloidising materials. 17,483. July 22, 

Hamilton. Filters. 17, <324. July 22. 

Huber. Furnace. 17,390. July 21. (U.S.. 19.7.23.) 

Wellington. Disintegrator machines. 17,740. July 2.3. 

1. — Complete Specifications Accepted 

3992 (1923). Bendixen. Emulsification of liquid* which 
Will not mix. (219,038.) 

9209 (1923). Field. Apparatus tor the formation and 
separation ot solids from liquids or gases by heat inter- 
change. (219,002.) 

J 3,002 (1923). A.-G. der Maschmenta hr. Kscher, Wys*, 

ot Fit'. Refrigerating plants. (iflO.OOS.) 

10,009 (1923;. Lerenzen. System and apparatus for 
utilising the heat of waste gases for driving tin bines. 
(219,131.) 


II. — Applications 

Dellwik, Rcmotmg liquid Irom peat, wood, etc. 17,004. 
July 23, 

General Electric Co., Ltd., and SmitholL. Manufacture 
of coated inetnl filaments. 17,010. July 23. 

Jones and Parker. Distillation of coal etc. 17,434. 
July 21. 

Pietors. Continuous furnace for distillation of lignite 
etc. 17,021. July 23. (Fr., 23.7.23.) 

Potts (Zecho M. Stmnes). 17,742. *Siv YJI. 

Sutcliffe. Distillation of carbonaceous substances. 17,0 10. 
July 23. 

II.— Complete Specifications Accepted 

8337 (1923). Holmes, and Gas Light and Coke Co. Pre- 
paration of combustible materials. (219,039.) 

10,293 (1923). Smith, and Wellman Smith Owen Engineer- 
ing Corporation, Ltd. Apparatus for use iu burning pul- 
verised fuel. (219,070.) 


10,348 (1923). Bright more. Powdered fuel and like 
burners. (219,078.) 

13,501(1923). Collin mid Co. Coke o\ i n plants. (197,008.) 

10.549 (1923). Finley, See IX. 

10,009 (1923) Lorenzen. Nre 1. 

31,235 (1923). Uehliug. Sec XX11I. 

III. — Complete Specification Accepted 

10,592 (1923). Coke and Gas Ovens. Ltd. (Still, Kuhn, 
and Fritzschi). Sec XIII. 

IV. — Applications 

Fritzselie and Society* of Chemieal Industry m Basle. 
Manufacture of substantive azo-dye.stu.ifs. 17.345. July* 22. 

Johnson (Badisehe Amlin und Soda Fabrik). Production 
of diazo compoiuids. 17,439. July* 21. 

Jones, Morton, Morton Sundour Fabrics, Ltd., and Wy lutn. 
Dyes and dyeing. 17,807. July* 25. 

Kneclit. Production of dtnzo and nitroso compounds. 
17,802. July 20. 

Zecho M. Stinncs. Production of phenols. 17,741. 
July 25. (Ger., 27.7.23.) 

V. — Application 

Lindsay* (Barbour). Method of disintegrating -vegetable 
and wood fibres etc. 17,042. July* 23 

V. — Complete Specifications Accepted 

13,478 (1923). Kay. Maeliines for wn.slung wool or 
for performing like operations. (219,128.) 

23,422 (1923). Clavel. Treatment of threads, yurns, 
and fabrics of or containing acetyl cellulose. (200,818.) 

28,155 (1923). Hoe km. Process and humus for obtaining 
fibre from the stalks of raiYiie and other woody plants. 
(219,220.) 

VL— Applications 

Cassella und Co. Ges. Production of effect threads of 
cotton etc. 17,450. July 21. (Ger , 5.11.23.) 

Jones, Morton, Morton Sundour Fabrics, Ltd., and Wylam. 
17,807. Sec IV. 

Standard Silk Dyeing Co. Washable dyed silk piece 
goods, and processes ot dveing same*. 17,719. July 24. 
(U.S., 1.12.22.) 

VI 1. — Applications 

Meyeihofcr. Production of hy drotluosihcic acid. 17,722. 
July 24. (Ger„ 1.10.23 ) 

Meyerhofer. Production (*f soluble euihonatis or 1 1 v*d r - 
oxides horn insoluble carbonates, oxide*, nr hydroxides. 
17,723. July 24. (Ger., 2.8.23.) 

Potts (Zecho M. Stiimes). Purification of crude ammo- 
liiactd liquors. 17.742. July 25. 

IX. — Application 

Coles. Cement. 17,488. July 22. 

IX. — Complete Specification Accepted 

16.549 (1923). Fmley. Bituminous lenient aggregate 
composition. (219. 150.) 

X. — Applications 

Flodin. Methods for producing metals and metal ulloys 
low m carbon. 17,91!). July 20. (Sweden, 27.7.23.) 

Hutchins. Electro -deposit ion of metals. 17,715. July* 24. 
Sue. l’Air Liquido Soc. Anun. pour l’Etude el FExploita- 
tion des Precedes G. Claude. Autogenous welding ot 
aluminium, magnesium, and their allows. 17,841. July 25. 
(Fr., 1.4.24.) 

X. — Complete Specifications Accepted 

7840 (1923). Saklatwalla. Manufacture of alloy steel 
und iron. (190,200.) 

8888 (1923). Westwood. Siemens’ open-hearth funmees. 
(219,001.) 
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XI. — Applications 

Ashcroft. Electric batteries for conserving and utilising 
energy. 17,440. July 21. 

Smith. Electric! batteries. 17,073. July 24. 

XII. — Application 

Brimloy, Dickinson, and Nigerian Products, Ltd. Ex- 
traction of oil from palm fruit etc. 17,378. July 21. 

XIII. — Application 

Hocking. Manufacture of rod lead. 17,419. July 21. 
{Hungary, 16.8.23.) 

XIII. — Complete Specification Accepted 

10,592 (1923). Coke and (las Ovens, Ltd. (Still, Kuhn, 
and Frit y.Hchi). Apparatus for use in connexion with the 
extraction and removal of rosin from solution in acid. 
219,039.) 

XIV. — Complete Specification Accepted 

23,893 (1923). Kompter. Apparatus for the washing of 
india-rubber and the like. (207,139.) 

XV. — Complete Specifications Accepted 

7750 (1923). Lloyd. Method of hydrolysis in glne and 
gelatine manufacture. (219,052.) 

24,017 (1923). Baxter. Means for agitating washing, 
liming, or tanning solutions. (205,007.) 

XVIL-— Complete Specification Accepted 

21,505 (1923). Kagg. Clarification and decolorisation 
process for the manufacture of white sugar. (219,194.) 

XVIII. —Complete Specification Accepted 

10,008 (1923). Wooldridge. Browing. (219,008.) 

XX. — Application 

Busch and Von Wulfing. Manufacture of acid calcium 
laetato. 17,045. July 23. 

XXI. - Applications. 

Bannister. Colour photography. 17,590. July 23. 
Jelley. Photographic scnsitisers. 17,507. July 22. 

Melin Machine Co., Ltd. (Schwartz Presso Akt.-Gcs.). 
Photo -chemical lithography. 17,498. July 22. 

XXIII. — Complete Specification Accepted 

31,235 (1923). Uohling. Apparatus for detecting or 
■estimating and recording combustible constituents in gaseous 
mixtures. (219,230.) 


GENERAL NOTES 

Inquiry into British Industry and Commerce 

H.M. Government has appointed a Committee to 
inquire into and report upon the conditions and pros- 
pects of British industry and commerce, with special 
reference to the export trade, and to make recom- 
mendations in regard thereto. The Committee is 
constituted as follows -Sir Arthur Balfour, K.B.E. 
(Chairman), Mr. John Baker, Sir VV. 11. Beveridge, 
K.C.B., Mr. Henry Boothman, Mr. \Y. T. Charter, 
Mr. C. T. Cramp, Mr. Hugh Dalton, Sir Harry Gosehen, 
K.B.E. , Mrs. M. A. Hamilton, Mr. F. A. Aiargreaves, 
Sir Norman Hill, Bart., Sir John S. jrfindley, Mr. 
David Landale, Sir W. Clare Leon, O.B/E., Mr. P. J. 
Pybus, C.B.E., Mr. Arthur Shaw, Sii/ Allan Smith, 
K.B.E., and Sir Hubert Llewellyn. Smjjjb, G.C.B. 


The chief points to he discussed are the present 
position of British overseas trade and its future, the 
state of British productive capacity and its organisa- 
tion (labour, capital and management), and the 
relations between those engaged in production. 
Communications relating to the Committee should 
he addressed to the Secretary, Mr. Walter Carter, 
Board of Trade, Great George Street, London, S.W. I, 

Official Trade Intelligence 

The Department of the Overseas Trade (Develop- 
ment and Intelligence, 35 ,01d Queen Street, London, 
S.W. 1) has received the following inquiries for British 
goods. British firms may obtain further information 
by applying to tho Department and quoting the 
specific reference number : — Australia : Asphalt and 
bituminous concrete (130) ; Chile : Earthenware and 
essences (158) ; Textiles (159) ; China : Paints 
(B.X./1052) ; India , Burma and Ceylon: Glass 
paper, emery paper and emery wheels (140) ; Nether- 
lands : Leather (140 and 147) ; Ironware (148) 
Peru: Paints (B.X./1088) ; Poland: Leather and 
chemicals (152) ; Leather and tanning materials 
(153) ; South Africa : Centrifugal pumps and motors 
(258) ; Sweden : Chemicals (154). 


PUBLICATIONS RECEIVED 

Tub Rubber Conference, Brussels, 1921. Official Report 
of the International Rubber Conference hold in 
Brussels in April, 192-1, together with the papers read 
and tho discussions thereon. Pp. 218. London: 
Rubber Growers’ Association (Lne.), 1921. Price 5s. 
Report on the Industries and Commerce of Spain, 
dated March, 1921. By Capt. U. de B. (buries, 
C.B E. Department of Overseas Trade. Pp. 79. 
H.M. Stationery Office, 1924. Puce 2 k. tkl. net. 
Publication ok the Department ok Commerce, Bureau 
op Foreign and Domestic Commerce. Washington: 
Government Printing Office, 1924 : - - 
The German Dyestuffs Industry. By T. W. Dola- 
hanty. No. 12G. Pp. 02. Price 10 cents. 

Pc 1H.IC ATI ON S OP THE UNITED STATES DEPARTMENT OF 
Commerce. Washington: Government Printing 
Office, 1921. 

(Elimination of Waste. Simplified Practice. Pp. 
8. Price 5 cents. 

Publications of the United States Geological Survey. 
Department of the Interior. Washington : Govern- 
ment Printing Office, 1924: — 

Gold and Silver in 1922 (General Report). By 
J. P. Dunlop. 

Mineral Resources of the United States, 1922, 
Part I. Pp. 595 — 635. 

Gold, Silver, Copper, Lead, and Zinc in the 
Eastern States in 1923. 

Mines Report. By J. P. Dunlop. 

Mineral Resources op the United States, 1923, 
Part I. Pp. 1— 7. 

Production ok Sulphate ok Ammonia for 1923. Pp. 11. 
New York: The Barrett Co. 

Das Leitvermogbn dKr Losungen. Parts II and 
III. Handiukh der Allgemejnen Chemie IV. 
2s. 3d. By Prof. P. Walden. Pp, vi-l-399. Leipzig: 
Akademische Verlagsgesellschaft m.b.H., 1924. Price, 
paper, 47 goldnmrks; Bound, 50 gm. ' v 
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EDITORIAL 


T HE Ministry of Health is surely a little incon- 
siderate. Only a fortnight or three weeks 
ago two scientific professors commented some- 
what adversely— -so it seemed to us— on the merits 
of a preparation in which formaldehyde or a polymer 
of it played some part. The justification for their 
comments is to lx; determined by ITis Majesty’s 
judicial department, and before the decision can he 
arrived at the Ministry of Health issues a report 
on food preservation, in which an attack is made 
on the unfortunate formaldehyde. The report states 
that it is ’* a preservative which, is inimical to life 
and to vital processes of all kinds. \t is a powerful 
protoplasmic poison ” and so on. The committee 
in charge of this matter even goes so far as to recom- 
mend that the “ treatment of meat or the addition 
of formaldehyde or any of its derivatives to food 
or drink should be absolutely and specifically pro- 
hibited.” and states that this preservative' may 
retard digestion oven when present in food in com- 
paratively great dilution and that its effect is pro- 
bably cumulative. The application of chemistry 
to the service of man grows steadily in importance 
and, in relation to health and the curt' of disease, 
there is no doubt that the chemist has already 
been responsible for achievements which are mar- 
vellous. Many of our most serious diseases are 
caused by the presence of bacteria and of other 
organisms, both animal and vegetable, in the system. 
The chemist and the physician an* continually 
searching for a drug which will kill these organisms 
before it will kill the patient, even before it will 
seriously injure his health. Some of these drugs 
are singularly capricious in their tastes ; there are 
dyes which will stain cotton a# d not silk, there are 
other dyes which will exercise strange selective 
actions of another variety. So there arc drugs 
which kill one sort of organism and leave many 
others unaffected. What is one germ’s meat is 
another germ’s poison. At this time of the year 
the ravages of small animals in a garden point the 
way to making a fortune for the chemist who will 
deal , with such pests. “ That which the palmer- 


worm hath left hath the locust eaten ; and that 
winch the locust hath loft hath the canker-worm 
eaten ; and that which the* canker-worm hath left 
hath the caterpiller eaten.’’ But we fear formalde- 
hyde is too dangerous a drug even for the garden. 

* * * 

We have enjoyed reading a pleasant hook hv John 
O'Londou called “ Is it (rood English and Like 
Matters.” 'Die laws and conventions which regulate 
a living language such as our own have for many 
years interested us. The laws of grammar are to 
be found in many books, the majority of which an* 
unreadable, the conventions an* to be found in the 
writings of every author who tries to write in the 
manner of good writers. The laws and tin* conven- 
tions do not invariably agree. This is true of 
countries as w ell as languages : 1 he Bril ish constitution 
is full of conventions which have no legal force, 
but the consequences of breaking them are so serious 
that in practice they are not disregarded. It is a 
mere convention that a bill in Parliament must he 
read three times in the House of Commons before 
it is passed there. The existence of a Prime Minister 
and a ('abinet, their functions and responsibilities, 
the powers of individual Ministers and the relations 
of the Government of the day to the (Town, arc 
almost exclusively determined by convention. So 
too in the use of words in our language ; the gram- 
marians have given us their rules and regulations 
but the dominant power which compels us to avoid 
certain phrases or ‘const ructions is the public opinion 
of those who are supposed to he good judges of 
literary manners. John O'London ’s little bexjk is 
well printed and costs only a florin ; it is full of 
good points and is neither didactic nor pedantic. 
The author recognises the changes in fashion and the 
impossibility of restricting tin; liberty of writers 
in minute points. Every writer must be allowed a 
few fads of his own and these vary in accordance 
with the period and nature of his education, the 
choice of his favourite authors and his own idiosyn- 
crasies. The standard of writing to-day is a high 
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one : we ran recall very few* authors of fifty or a 
hundred years ago xxlio seem t< » be as fastidious as 
many of our present writers. 

* * * 

A few weeks ago we read in this Journal a note 
on the chemistiy of bread which included a reference 
to the composition of starch. We were naturally 
very glad to see in this month's Journal of The 
Intitule of Brneiny a considerable paper by Professor 
A. R. Ling on “Sonic Recent ( ontnbutions to our 
Knowledge of the Chemistry of Starch/’ Professor 
Line has studied this question for main years and 
done much in company with other BritLh chemists 
to extend our knowledge of this material. Mr. 
Cornelius O'Sullivan, Dr. Horace Brown. Mr. Julian 
L. Baker and Professor Ling have made an interesting 
contribution to our science. We intend to publish 
a summary of Professor fang's paper at an early 
date, but those who have a knowledge ot the chem- 
ist n of carbohydrates will do well to consult the 
oiiginal paper Dining the last twenty tears how 
much additional understanding of sugars, starch 
and cellulose has been attained ! With the progress 
made a Do on insulin and its effect on the carbohy- 
drates in the animal world, we are got ting to know the 
part played by carbohydrates in life, not only why 
they act , but a Iso how . 

* * * 

It was a tortunate coincidence that, unknown to 
each otla r, both the Society of Chemical Industry 
and the Chemical Industry Club chose November M 
as the date for their respective dinners. So miou as 
tin’s was loiiiid out a desire was expressed to ha\e a 
combin'd dinner, instead ot two separate ones, and 
(his has now been agicid A prelmunaiy announce- 
ment of the dinner appears in this issue*, and the* 
details arc being arranged by represrnlatix es o! the 
Society and the Club. 'I Imre were two Kings of 
Brent tore 1. but their kingdom was not a success, 
there are* joint managers ot some companies and 
joint secretaries of sonic societies, but we cannot 
recall any' dinner presided over by two chairmen 
It is as awkward for two chairmen to get up at the* 
same time and say, “Ladies and Gentlemen, the 
King.” as it would he for two sergeants to drill 
simultaneously' the samt* squad. Mr Coley. the 
genial Chairman of the Club, solved tins delicate 
problem, which lias wrecked many a combined 
effort, by' generousb consenting to play the* second 
fiddle, lb* can well afford to do so for Ins position 
in the Club is unique. He* was the* founder of it, 
the prime* cause of its existence ; he* is the* Chairman 
of it, and presides oxer its meetings with skill and 
tael, carefully avoiding partiality on the one hand, 
anti im pallia lily on the other hand, and he will 
in the fut tin* retain in the hearts of his fellow members 
that affection which is the due of a reallv clubbable 
man It will be good for the * Sot letvN^and good for 
flic Club, to liau greater community %>f interest 
than has prevailed hithe*rto , the* dmtJr will un- 
doubtedly be a great success, and we fhall expect 
from Mr. Wooleoek, who will take the ( Lair, and from 
Mr. Coley, who will have* tia* option on any other 
chair, speeches suitable for this memorable occasion. 


CHEMISTRY AND THE STATE * 

By SIR ROBERT ROBERTSON, K.B.E., F.R.S. 

(Cant i mud) 

IT K.VLTII 

The earliest legislation in respect of food dealt 
with articles front the Rexenue standpoint rather 
than from that of safeguarding users against adul- 
teration. Thus, the Adulteration of Coffee Act 
of 17 IK refers to evil-disposed persons who make use 
of water, grease, butter and such-like materials for 
addilion to coffee, “whereby tin* sumo is rendered 
unwholesome and greatly increased in weight, to 
the prejudice of His Majesty's Revenue and the 
health of his subjects/’ Similarly, the Tea Act 
of 17130 refers to the use of various materials and 
operations for sophisticating tea, “ to the prejudice 
of the health of His Majesty’s subjects and JTe 
diminution of the Revenue. 4 he Tea Act of 177b, 
which deals specifically with the preparation of other 
leaves for use in imitation of tea, gives as an additional 
reason, “ the injury and destruction of great quantities 
of timber woods and underwoods. 

Since this legislation was mainly' for the prevention 
of fraud on the Revenue, it was left to the Crown 
to ascertain the purity' of the articles in question. 
To this end the Inland Rex ('line Laboratory, which 
was established in IK42 primarily for testing tobacco, 
became also the laboratory for the analysis of dutiable 
foods, such as tea, coffee, pepper. In this connexion 
it is of interest to note that the Cuvernnient at 
times sought assistance from distinguish! d chemists 
not on its stuff, as when Thomas Graham at 1 Thorsit.y 
College, London, cairied out for the Board of 
Inland Revenue an inquiry into tin* chemical means 
of detecting vegetable substances mixed with coffee 
for (la* purposes of adulteration. Among (he <uriv 
pioneers in the <hemistrv ot food max Ik* mentioned 
l)r. H assail, who was the analyst of tin* Lancet 
Sanitary Commission,” and published the reports 
of tli.it hoily on hood and its Adulter.it ion.” 

Besides the enactments x\ith regard to certain 
dutiable foods referred to above, legislatixe action 
was taken x\itb respect to bread, the Bread Act of 
1822 dealing with the sale of bread in London and 
district, and that of IS, ‘3b xv it li the sale of bread 
outside the Loudon area. There was no provision 
for analytical examination of samples under these 
Acts, which still remain in force. 

By tin* efforts of Lyon Playfair on matters of 
sanitation and the work of tin* Royal Commission 
on the Health of Towns of which he xvas a member, 
public opinion xxas being awakened during the 
forties to the social importance of the health of the 
community, a. movement in which the Prince Consort 
took an enthusiastic part. This led to tin* Com- 
mission of 1 800 and the foundation of the* Local 
Government Board, "through which the safeguarding 
of public health in England xvas systematically 
organised. From this Board and its successor, the 
Ministry of Health, a series of useful reports oil 
questions of food have issued, most of xvliieh have 
involved chemical investigations. 

* Presidential Address l>cfore Section B (Chemistry) British 
Association, Toronto, 1924. 
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In 1855 and again in 1 856 a Committee was appoint- 
ed I)\ Parliament to inquire into the ** Adulteration 
of Food, Brinks and Brags.” It was evident to 
these Committees that some provision for the chemical 
analysis of samples was necessary, but they made 
no provision for samples to be taken. This and other 
matters were provided for in an amending Aet, 
which came into force in 1872. A Select Committee 
of Parliament was appointed in 1874 to inquire into 
the working of these Acts, and as a result of their 
report another Act, that of 1S75, was substituted. 
By this Act the Local (Government Board was given 
power to require evidence of competence from 
analysts, and the Inland Revenue (now the (Govern- 
ment) Laboratory was appointed as the authority 
to w hich Courts of Law could refer disputed cases. 

The Act of 1875 has been amended and extended 
h\ the Acts of 1870 and ISO!), and other Acts have 
been associated or incorporated with it, such as the 
Margarine Act (1887) and the Butter and Margarine 
Act (1007), the whole series being quoted collectively 
as the Sale of Food and Brags Acts, 1875-1007. 

The provisions in the above Acts affecting chemists 
may be summarised ns follows : (1) the appointment 
of public analysts by the local authorities is com- 
pulsory ; (2) the Ministry of Health and the Ministry 
of Agriculture (when the interests of agriculture 
are in question) haw* power to step in if tie* local 
authority fails to utilise the services of the public 
analvst ; (8) the appointment and dismissal of a 

public analyst by a local authority arc subject to 
the approval of the Ministry of Health : (4) the 

analyst must afford the Ministry evidence, of his 
competence for t I k* work. It is the practice of the 
Ministry to accept for such purpose the Diploma 
>t the Institute of ( hemistry, together with the 
l Vrtiticate of tii.it Institute in Therapeutics, Phar- 
macology and Microscopy. 

4 lw position of the (Government Chemist in the 
nlmimstratioii of the A<-ts is as follows . (I ) the Acts 
provide that in the hearing of any complaint in a. 
:*ourt of justice* the magistrates must, at the* request, 
>f cither party, and may themselves without an\ 
previous request, send the ugserved portion of the 
sample to the (Government. Chemist for analysis 
This provision is taken advantage of in a number of 
•uses each vear, and gives rise to a considerable 
unoimt of interesting work relating to methods of 
inalvsis, the alteration in food on storage, and ihe 
igures to be taken as standards for genuine article*. 
The necessity for such investigation is at once appai- 
*nt m the east* of milk, since samples cannot under 
ordinary circumstances reach the laboratory before 
he expiry of at least three or four weeks, and the 
ermentation that lias taken place in this time has 
•osultod in the loss of solid matter. 

(2) The Aets provide for the examination at the 
Government Laboratory of samples of imported tea, 
margarine, and various dairy products, the object 
icing (tf ) to prevent adulterated food of this character 
altering the country, and (/>) to ascertain whether it 
‘onforms to the standards laid down for such food. 

It may be pointed out that there is nothing in the 
..anted Kingdom corresponding with tlu* series of 
ood definitions and standards which exist in some 


of our Colonies, and in a marked way in the United 
States. Ihe main provisions of these* Aets are* briefly 
that (l) no person shall mix any article of food with 
any ingredient so as to render the* art irk* injurious to 
health, and (2) no persem shall se ll to the prejudice 
of the purchaser any article of food which is not of the 
nature, substance and quality demanded by such 
purchaser. A few definitions and standards are, 
however, given in the Aets, and these* have* be*en 
added to by Regulations under the Aets. or by 
Regulations made under the Public Health (Regula- 
tions as to Food) Act, 11)07, the Licensing Act. 1021, 
and the Milk and Dairies Act, 1022. Before* regula- 
tions on questions of limits have* been issued, it has 
been customary tor the Crown to institute* an inquiry 
into the particular subject. 

A brief summary of the definitions and standards 
thus fixed is as follows : — (I) The strength of spirits 
must not be* reduced more* than 85 degrees under 
proof ; (2) standards have* been lived for milk, 

separated milk, condensed and elried milks ; (8) limits 
have been set up for water in butter, milk-blended 
butter and margarine, and for butter fat in margar- 
ine ; (4) the addition to milk of water, preservative, 
colouring matter, separated or reconstituted milk is 
prohibited ; (5) cream must not be mixed with a 

thickening substance, and tlu* conditions with regard 
to flic addition of preservative to il have been fixed. 

In its can* for tlu* purity of drinking water the 
State has made several enactments. It may be said 
that this country led the way as the result of the great 
work of Fr.mkland m devising means tor drtcmnng 
the potable qualities of w a tor, and in preying tor pure 
supplies An enormous volume of useful work was 
carried out by tlu* Royal Commission on St wage 
Disposal of which Ramsay was a member. This sat 
from ISPS until 1914, when it dissolved, having 
projected further work on industrial diluents and 
their effect on river water, work which i* jud recently 
being followed up by an Advisorv Commit lee to tin* 
Ministry of Agriculture and Fisheries. 

r I he contamination of the atmosphere i> a subject 
of concern to the Ministry of Health working under 
Acts from 1868 onwards. Limits have been set to 
the discharge of noxious and offensive gases, and tlu* 
control is in Ihe hands of a numKr of chemical 
inspectors, who have in addition carried out a large 
number of investigations of importance to general 
health and to industry The contamination of tlu* air 
in cities is watched by the Meteorological Olhee, 
which records Ha* quantity of soot falling m different 
parts of tlu* country. By such means the public con- 
science is being awakened to the necessity for the 
provision of a smokeless fuel, a subject engaging the 
attention of the (Government Fuel Research Station. 

( bemieal control is also concerned with the question 
of danger to health arising in certain Hades, such as 
that of the manufacture of matches, in which red was 
substituted by law for white phosphorus, with tlu* 
limitation of lead in glazes, with the nature of the 
.rases in mines, and with manufactures in which 
poisonous substances such as nitrobenzene and 
nitrous fumes are produced. 

In 1900 there was a serious outbreak of sickness 
attributable to poisoning by arsenic, and a Royal 
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Commission was appointed to inquire into the eases 
and to ascertain by what safeguards the introduction 
of arsenic into food could bo prevented. A very large 
amount of chemical work was earned out in connexion 
with this inquiry, and considerable attention was paid 
to the methods for the detection and examination of 
arsenic. Among those contributing specially to the 
problems may be mentioned J)r. George McGowan, 
the Government Laboratory, and a Joint Committee 
of the Societies of Public Analysts and Chemical 
Industry. At the Government Laboratory ail electro- 
lytic apparatus was devised in which the use of zinc 
for the production of hydrogen was not necessary. 
This apparatus has been modified by replacement of 
the expensive platinum cathode originally used by 
lead coated with mercury, which has been found to 
give very satisfactory results. 

It was not until the end of HUG that the control 
of the food supply of the country passed into the 
hands of a Ministry of Food. In the meantime much 
work of a scientific nature had been done in the way 
of endeavouring to educate the people on food values. 
A pioneer in this direction w as Prof. W. If. Thompson, 
who occupied the Chair of Physiology in Trinity Col- 
lege. Dublin, and who became later Scientific Adviser 
to the Ministry of Food. He was unfortunately lost 
in the sinking of the Irish mail boat in which he was a 
passenger. Thompson communicated to the Royal 
Dublin Society early in 191b an important paper 
dealing with the energy value and chemical constitu- 
tion of foods, subsequently published as a pamphlet 
under the title of “ The Food Value of Great Britain’s 
Food Supply.'' The question of the food supply of 
the United Kingdom was receiving attention in 1910 
from a Committee of the Royal Society which included 
among its members distinguished chemists, and at 
the request of the Board of Trade the Committee 
drew up a report on the food supply in which much 
of Thompson's work was incorporated, ft is inter- 
esting to note that in the main the values given by 
Atwater in the “ Chemical Composition of American 
Food Materials ” were followed in the calculations. 
There can be little doubt that the decision of the 
Government to recover a larger proportion of the 
grain for human food in milling wheat, and to restrict 
the use in brewing and distilling of materials capable 
of use as food, arose from the suggestions put forward 
by this Scientific Committee. 

The chemical examination of the enormous 
quantities of food, together with the inspection of 
the packing and the testing of materials used for 
the purpose, forwarded overseas from this country 
for the Army in the war was entrusted to the Govern- 
ment Laboratory. Chemists were established at 
the various receiving depots, and all goods delivered 
by contractors were inspected, and, if considered 
necessary, sampled and analysed as to their con- 
formity with specification. The chemist reported 
upon each delivery before the Army authorities 
proceeded to issue it. 

The Medical Research Council, now under a 
Committee of the Privy Council, deals with subjects 
coming within the province of biochemistry, and 
the organic chemist has here an opportunity for 
preparing substances which the kn^y ledge" now r 


available indicates as likely to lx? of value in com- 
bating, for example, diseases due to blood parasites. 

Agriculture 

The connexion of the State with scientific agri- 
culture goes back to the beginning of the nineteenth 
century. The period from 1770 to 1820 was one of 
great activity in agricultural development. It was , 
then that several of the oldest agricultural societies 
were formed, and the Chair of Agriculture and Rural 
Economy founded in Edinburgh University. 

The first Board of Agriculture was formed in 1793, 
and it was to this Board that Humphry Davy, 
himself one of its members, delivered during the 
years 1802-1812 the courses of lectures which were 
afterwards published under the title of the “ Elements 
of Agricultural Chemistry.” Davy in his intro- 
ductory remarks dealing with the object of the 
lectures sets out clearly what he understood by 
agricultural chemistry — it “ lias for its object all 
those changes in the arrangement of matter con- 
nected with the growth and nourishment of plants ; 
the comparative values of their produce as food ; 
the constitution of soils ; the manner in which lands 
are enriched by manure, or rendered fertile by the 
different processes of cultivation.” This statement 
sets forth the position to-day, and in the progress 
that has been made towards the attainment of these 
objects the chemist has played an important, part. 

Although Davy quotes the results of his chemical 
W r ork on a series of grasses, no great advance was 
made for many years, and when it did come it was 
at the instance of private enterprise. To John 
Bonnet Lawes, the founder of Eothamstod, is due 
the initiation of experiments which began in 1834 
and have continued uninterruptedly until to-day. 
Joseph Henry Gilbert joined Lawes in 1843, aijd the 
association of the two was not broken until Lawes' 
death in 1900. When Gilbert died in 1901, Sir A. 
1). Hall became director, and he was succeeded in 
1912 by the present director, Sir .John Russell. 

The next experimental station in England was 
that founded by the Royal Agricultural Society, 
on the Duke of Bedford’s estate at Woburn under 
the direction of Dr. A. Voelcker, and now carried 
on by his son Dr. J. A. Voelcker. The Royal Agri- 
cultural Uollege at Cirencester was founded in 1845. 

The development of the? scientific study of agri- 
culture was thus left largely to such institutions as 
that of Rot ham « ted, and to certain agricultural 
colleges which did not receive State aid. 

The first legislative action on behalf of agriculture 
with which the chemist was concerned was an Act 
for the protection of the agriculturist against fraud 
from the purchase of inferior or worthless manures 
and feeding stuffs. By the Fertilisers and Feeding 
Stuffs Act of 1893, superseded by the Act of 1906, 
the seller of artificial fertilisers and certain classes 
of artificially prepared feeding stuffs was compelled 
to give with the goods an invoice guaranteeing the 
percentages of specified constituents on which the 
value of the article depended, and county authorities 
were required to appoint agricultural analysts for 
the purpose of cheeking the statements on the 
invoice by analysis of samples. The Board of 
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Agriculture also appointed a chief analyst who was 
required to analyse the reserved samples in cases 
where discrepancies were of such a nature as to 
lead to the possibility of proceedings in Court. 

It will thus be seen that, with the exception of 
the encouragement given to the work of Davy, the 
first State action was not towards the development 
of agriculture, but for tire repression of fraud. 
There were, however, movements from time to time 
in the direction of scientific inquiry into problems 
connected with agriculture, such as investigations 
into tho effect of food and breed on milk, and 
into the efficiency of sheep dips, with both of which 
the Government Laboratory was closely associated. 

No systematic educational work in scientific 
agriculture was attempted in Great Britain before 
1909, when an Act was passed allocating annually 
the sura of £500,000 for “ aiding and developing 
agriculture and rural industries by promoting 
scientific research, instruction and experiments in 
the science, methods and practice of agriculture 
(including the provision, of farm institutes).” Under 
this Act, a system of agricultural research was 
framed, based on university and on research institu- 
tions like Rothamsted, and linked up with the agri- 
cultural colleges. The scheme formulated enabled 
the Development Commissioners appointed under 
the Act to form new institutes as well as to extend 
the existing ones. Rothamsted was largely extended, 
and increased facilities afforded for work on Plant 
Physiology (Imperial College), Plant Breeding (Cam- 
bridge University), Animal Nutrition (Cambridge), 
Dairying (Reading), Animal Pathology (Royal 
Veterinary College), and on similar subjects. In 
many of these the chemist was essential. Another 
part of the scheme was the foundation of scholar- 
ships awarded to selected graduates of universities 
tenablo for a three-year course of research. In 
certain selected teaching institutions technical ad- 
visers for funnel's were appointed, and researches 
not capable of being pursued at an institute were 
maintained elsewhere. 

The provision of this scientific work for the benefit 
of agriculture is carried out % by the Commissioners 
through tho medium of the Board of Agriculture, 
with which policy is discussed and details arranged. 
It represents the first co-ordinated attempt by the 
State in tho United Kingdom to secure a compre- 
hensive scientific study of the problems of agriculture, 
and the first systematic endeavour to apply scientific 
method to tho development of agriculture. Results 
followed at once, and as an illustration it may be 
pointed out that in tho eight years from 1912 to 1920 
Rothamsted issued, in spite of the adverse effects 
of the w r ar, 75 scientific paper's, published eight 
books, and contributed numerous articles for fanners 
and teachers, and the Cambridge Animal Nutrition 
Station also published 60 papers in the same period. 
Other institutes aLso contributed to knowledge on 
this subject. 

During the war, agriculture in this country was 
affoctod in several wavs — for example, by (1) 
shortage of the usual feeding stuffs for cattle, and 
(2) shortage of fertilisers, particularly potash and 
nitrogen* both as nitrates and ammonium salts. 


At the same time there was a demand for an in- 
creased production owing to the diminished supplies 
of essential foods from abroad. 

The attention of chemists was directed to these 
points. Fortunately the research institutes provided 
by the funds of the Development Act referred to 
above were in existence and available for making 
investigations. Thus the staff at Rothamsted under 
Russell gave special attention to the shortage of 
manures and prepared monthly notes for the guidance 
of farmers, while the Animal Nutrition Institute 
at Cambridge under T. B. Wood provided monthly 
notes on the uses of available feeding stuffs. In 
the latter part of the war, conferences were held 
weekly at the Food Production Department in which 
research workers from the institutes took part. 
These meetings had such valuo that the Ministry of 
Agriculture and Fisheries have now constituted 
an Advisory Council in Agricultural Research at 
which the directors of the institutes meet periodically 
to review the progress being made. 

When the war-time requirements of nitrogenous 
fertilisers are considered, it is significant that the 
production of nitrogen in the form of ammonia 
showed.no increase in tho first years of the war, and 
only a six per cent, increase in 1917 over 1913. The 
restriction of nitrate supplies for munitions caused 
a greater demand for nitrogen in the form of ammonia, 
and it may be expected that in the future oven larger 
quantities will bo needed. The Nitrogen Products 
Committee estimated that the possible demand in 
the near future for artificial nitrogenous fertilisers 
for the United Kingdom would be 100,000 tons of 
nitrogen, or four times the quantity used in 1913. 

Of the fertiliser ammonium sulphate, wo produced 
before the war five times as much as wo required 
for our own use, but we imported also over 100,000 
tons a year of sodium nitrate from Chile. During 
the war the importation of this salt was quadrupled 
and nearly all was taken up for munitions, being 
converted into nitric acid for the purpose of nitrating 
glycerine, cotton, toluene and phenol, and made 
into ammonium nitrate for the explosive amatol. 
All our explosives therefore depended on the importa- 
tion of Chile saltpetre, a condition of affairs which 
gave rise to great anxiety. Although we still had 
sufficient ammonia, there was no plant available 
for oxidising it to give the nitric acid required. 
As no sodium nitrate could be spared for agriculture, 
its place was laken by ammonium sulphate, of which 
increasing quantities were used for manuring the 
soil to obtain increased productivity. At the same 
time this salt was being increasingly used for making 
ammonium nitrate, so that the time approached 
when, in place of the ample margin before the war, 
a shortage of ammonia was in sight. 

The claim of munitions on sulphuric acid also 
materially reduced tho quantity of ammonium 
sulphate as well as of superphosphate by about 
40 per cent., and chemists had to devise means 
for using nitre-cake in its place in the manufacture 
of these fertilisers. 

Anxiety as to the want of capacity of the country 
for fixation of atmospheric nitrogen had led in June, 
1916, to the foundation of the Nitrogen Products 
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Committee, the results of whose labours "will be found 
in a massive Blue Book full of information on statistics, 
on processes, and on the comparative merits of 
methods for developing power. A stall of chemists 
and physicists attached to the laboratory of this 
Committee was actively engaged on investigations on 
the conditions of manufacture of ammonia by the 
Haber process, as well as in determining the physico- 
chemical constants of the gases involved. Much 
valuable work was accomplished both on the* com- 
bination of hydrogen and nitrogen and also on the 
oxidation of the product to nitric acid, so that the 
Committee was able to recommend the erection of 
a trial plant in February, 1917, and by October of 
that year the Department of Explosives Supply 
recommended the process worked out for adoption 
in a national factory, and a start had been made 
towards its erection at the end of the* war. 

This project was taken over by Synthetic Ammonia 
and Nitrates, Ltd., which has continued the research 
work and erected the large-scale plant. Tt is satis- 
factory to be able to announce* that, instead of being 
about the only great nation not engaged in the 
fixation of nitrogen from the air, we base now in 
Great Britain a plant producing at the moment 
150 tons of synthetic ammonia a week. From the 
point of view of agriculture as well as of national 
defence, this cannot fail to afford a fresh, if somewhat 
delayed, confidence*. 

The shortage of potash supplies was apparent 
soon after war broke out, since nearly all potash 
came from Germany. Attention was immediately 
drawn to other possible sources of supply and to 
means whereby the potash in stable combination 
in the soil might be made available. Russell at 
once called attention to the potash salts in the ash 
of sea- weed, bracken, hedge-clippings, wood-waste, 
and similar substances, and, he also advised the 
use of lime, and in certain circumstances of sodium 
salts, whereby potash in the felspars and clays became 
available. 

Numerous suggestions put forward as to possible 
sources of supply of potash were* inquired into. 
In one interesting case, where a small-scale plant 
was put into operation under the su}>ervision of the 
Government Laboratory, a good yield of potash 
was obtained from felspar, but the process involved 
the production as a by-product of so large a quantity 
of an inferior quality of cement that unless a market 
could he obtained for this there avos no possibility 
of working the process successfully. 

A source of supply that was used to a certain 
extent was the Hue-dust of furnaces, which was 
found to contain a fair though \ r ariable quantity 
of potash. Considerable developments were made 
by Mr. Kenneth Chance, of the British Cyanides 
Co., in the direction of obtaining from the ores dealt 
with in the United Kingdom a large supply of potash, 
and an extensive scheme of operation Avas con- 
templated before the Armistice. 

Another direction in Avhicli supplies became 
restricted was in respect of phosphatie manures. 
Importation of bones, mineral phosphates, and 
guanos, owing to war conditions, could not be main- 
tained, and, owing to the demand for sulphuric 


acid for essential munitions of war, the supply for 
manufacture of superphosphate was strictly limited. 
Hence attention was directed to the examination 
of the results obtained by using finely ground natural 
mineral phosphates and basic slag. These insoluble 
phosphates were found to possess a greater value 
as fertilisers than had been thought. 

The shortage of food-stuffs for cattle arose partly 
from decreased imports, particularly of linseed, 
cottonseed and grain, and partly from causes within 
the country, as for example the dilution of flour 
Avitli maize and other cereals and the milling of the 
grain to obtain an increased percentage of flour for 
human food, av hereby the quantity of milling offals 
avhs reduced. The attention of chemists was at 
once directed to the question of new or hitherto 
little used food-stuffs. For some years prior to the 
Avar the importation into Continental countries, 
particularly Germany and France, of valuable oil- 
seeds had been rapidly increasing, thus providing oils 
for margarine manufacture and valuable cakes and 
meals as food for cattle. The case of palin-kernels, 
a valuable source of oil and cake, is a striking one, for 
British West Africa exported before the Avar about 
2:10,000 t., of which 35,000 t. came to England and 
181,000 t. to Germany, and a similar condition 
applied to copra, earth-nuts and sesame seed. These 
and many other seeds began to be diverted to the 
British market, and the cakes or meals, after examina- 
tion of feeding value, formed a useful addition to the 
food supplies, as an as illustrated by the great increase 
in the manufacture of margarine. 

Home supplies were also explored, materials which 
had hitherto been discarded were* tried, and waste 
material from a variety of sources was utilised. In 
all this the Avork of the chemist was essential. The 
elucidation of the composition of the material, of the 
digestibility coefficients of its various constituents, 
and of its feeding value was the contribution of the 
chemist to this great problem of the nation. 

Since many of the war-time expedients mentioned : 
above were of a makeshift character, it is not sur- i 
prising that they did not survive when normal 
economic conditions arose. Thus, when sulphuric 
acid again became available, the troublesome use of 
nitre-cake was abandoned and blast-furnace llue- 
dust was no longer collected. It was disappointing that 
the nitrogen fixed in the large surplus stocks of 
explosives, both in the form of nitric esters and of 
nitrogen compounds, could not profitably bo utilised. 
Many of the difficulties were overcome in the case of 
the nitric esters by the application of a process of 
alkaline hydrolysis, but the attempt was abandoned 
on account of the difficulties which arose during 
process in freeing the product from poisonous im- 
purities and in putting it on an economic basis. 

The war-emergency A\ork has had some lasting 
effects, of which may be mentioned the development 
of a process for making “ synthetic farmyard manure,” 
the increased use of basic slag as a phosphate fertiliser, 
and the increased attention that is being devoted to 
the newer nitrogenous fertilisers, more particularly 
those produced by fixation of atmospheric nitrogen! 

The lessons of the war have not, however, been 
entirely lost. The last report of the Development 
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Commissioners, for tho year ended March 31, 1923, 
shows advance in every direction. In addition to the 
sum available from the Development Fund of tho 
Act of 1909. it was possible to make increased grants 
owing to the money received under the Com Produc- 
tion Acts (Repeal) Act, 1921. The special fund 
enabled grants to be made for additional research, 
as, for example, the extension of the advisory scheme 
in connexion with agricultural research, the provision 
of scholarships for children of agricultural workers, 
and the endowment of a Chair in Animal Pathology at 
Cambridge. In order to prevent overlapping and 
to secure co-ordination, the Development Commis- 
sioners are working in consultation with the Medical 
Research Council and the Department of Scientific 
and Industrial Research. 

i It may be said that the greater part of the work on 
[agricultural chemistry since tho war has been of a 
fundamental nature, the results of which have not 
[yet become capable of translation into agricultural 
'practice, although they may bo expected to exert 
ultimately a powerful influence on farming. 

Other Activities 

In addition to the activities that have been grouped 
under the respective headings, there are many others 
bearing on State problems winch have occupied the 
attention of chemists. 

Tlius, expeditions, such as that of the Cfutllengp r, 
have been fruitful in results of chemical work. The 
investigations of Dittmar on the composition of sea- 
water and of Murray on mineral phosphates may be 
Recalled in this connection. 

For data on the chemical composition of rocks the 
Geological Survey is indebted to the work of Percy, 
dick and Pollard, and for Work on the formation of 
gneous rocks to Teal], Marker and Flett. The 
•emarkable experiments of Sir John Hall on roek- 
ormation at the beginning of the nineteenth century 
lave been described in a recent British Association 
iddress. On several occasions the choice of building- 
tone, especially for the Houses of Parliament, lias 
)ecn before groups of geologists and chemists, 
especially with respect to the % action of atmospheric 
impurities, and, although the causes of decay are 
fairly clear, its arrest still forms a difficult problem. 

The difficulties in selecting colours sufficiently 
fugitive to prevent the removal of obliteration marks 
from postage and fiscal stamps were to a large extent 
solved by the activities of Warren de la Rue. 

Investigations on such matters as the above for 
various Departments of State form part of the w ork 
[)f the Government Laboratory, wliich in addition, 
luring the war, had to advise concerning the con- 
servation of materials, the control of imports and 
?x ports by tho War Trade Department, and on the 
nature of contraband goods. 

Organised Applied Research 

In the middle of 1915, at a time when our shortage 
of many essential materials brought out the need for 
tho application of more scientific methods to our 
industries, if we were to succeed in competition with 
other countries after the war, tho Department of 
Scientific and Industrial Research was founded. It 
Bet out to assist firms in an industry to co-operate 


with one another and employ a staff of scientific men 
to solve their problems and develop their industry, to 
assist other (Government Departments desirous of 
having investigations carried out, to organise research 
into problems of practical utility of with* importance, 
and to foster the prosecution of researches in pure 
science. With the exception of the last, these aims 
can bo considered as coming under the designation 
of organised applied research. The Department has 
always strongly insisted that it is this tyjx* of work 
only that it seeks to organise, the assisted worker in 
pure research being left- entirely free to follow his bent. 
As regards scientific policy, the Minister in charge 
of the Department is advised directly by a Council 
of independent scientific men, and these are repre- 
sented also on the various Boards and Committees 
ent rusted with the supervision of such investigations 
as are directed by the Department itself. 

Research Association *. — From the success attending 
applications of scientific research in military and 
industrial problems during the war, the lesson Was 
drawn that our industries in peace-time should he 
infused with fresh and more vigorous life by methods 
which had proved their w r orth at our time of need. 
Foresight in these matters was necessary, since it 
behoved Great Britain, no longer with the industrial 
world at its feet, to make the utmost use of its 
resources, by adopting the methods that were most 
efficient and solidly based on science, in order to 
produce material that would maintain the tradition 
of the excellence of British goods. While it was* 
recognised that the most powerful chemical industries 
maintained efficient research staffs, it was decided 
to encourage separate industries to organise themselves 
for the co-operative prosecution of research. To the 
associations erec ted under this scheme grants, for a 
term of years only, and usually on a £x>und-for-pound 
basis, are made from a fund of a million pounds voted 
by Parliament in order to demonstrate to the indus- 
tries the advantage of investigating their own 
technical problems, for it was recognised t fiat many 
industries would have to carry out research them- 
selves before they could properly appreciate its appli- 
cation. In its last published Report the Department 
remarks on the continuance of these grants to the 
associations beyond the originally intended period of 
five years, as this period has proved insufficiently 
long for the equipment of laboratories and the 
effective launching of important investigations, 
especially during a time of industrial depression. 

A very wide field is covered by the research 
associations. Among those that have been set up 
in which chemistry is important are associations for 
the textile industries, for rubber, leather, and shale 
oil, for flour and sugar, for non-ferrous metals, cast- 
iron, glass, refractories and Portland cement, and for 
scientific instruments and the photographic industry. 

As the results obtained by the associations are 
primarily for the benefit of their constituent members, 
the onlooker has a chance of gauging the chemical 
work carried on only from the communications which, 
following an enlightened policy, the management of 
some of them permits to be published ; and as many 
of these are contributions to “ pure ” chemistry, 
an example is afforded of the opportunity as well as 
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of the necessity for work of this kind in the ease of 
investigations undertaken primarily for an indus- 
trial purpose. 

It would be impossible to review the work of the 
research associations for all these industries, even if 
the data were available, and so reference will be 
made only to some of their publications, relating to 
textile fibres, cotton, flax, wool and silk, as the work 
published presents many inteesting features. Thus 
there are being studied the products of the hydrolysis 
of cotton, with an obvious bearing on the constitu- 
tion of cellulose, the chemical constituents of cotton 
waxes, and the action of micro-organisms on cotton 
fibres and fabrics. Flax, hemp and ramie fibres are 
being investigated as to their distinguishing charac- 
teristics and behaviour with reagents that affect 
their lustre and absorption of dyes. Wool has been 
found to have a selective action, whereby it absorbs 
the alkali from the snap used in scouring, and methods 
have been evolved for accurately following the 
action in practice. Similarly with silk, a systematic 
study is being made of the action of acids and alkalis 
on the components of this fibre. In the respective 
laboratories the chemical and physical properties of 
each of these fibres are being studied and correlated 
for the purpose of explaining, for example, their 
strength and lustre, and at a recent meeting of the 
Faraday Society the methods and results of workers 
in all these fibres were reviewed in a General Dis- 
cussion. 

A close scientific scrutiny is being applied to the 
tanning of leather, and the chemical and physical 
changes involved, together with a bacteriological 
study of the process. Equally important for this 
industry and for that of making photographic plates 
is the study of gelatin, whose chemical and physical 
properties are being elucidated, whilst work of benefit 
to pure science has been published on the effect of 
light on the photographic plate. The study of the 
chemistry of glass and the physical properties 
associated with changes in its composition is another 
another example of work that has been reported in 
the literature for improvement of an industry. 

The record, as has been stated, must be incomplete 
but the subjects mentioned present the appearance 
of being valuable in the scientific study of material 
and process, and can scarcely fail to lead to the 
betterment of the respective industries. 

Boards . — The Boards and Committees under the 
Department may be broadly divided into those which 
undertake the investigation of work of national 
importance, and those which undertake work of 
specific importance to Government Departments and 
correlate the scientific work that these carry out. 

A largo amount of chemical work is carried out by 
these Boards. The Departmental Research Boards 
and Committees dealing with chemical subjects are 
concerned with the cause of the deterioration of 
fabrics by organisms and light, and their fireproofing ; 
with the" changes that food undergoes under varying 
conditions of storage, and the constitution of fats ; 
With the chemistry of the treatment of timber ; with 
the survey of our coal resources and the economic 
usage of coal ; with the production of alcohol and 
liquid fuel from waste vegetable matter with the 


chemical aspects of the'piqblems of ad hesion, labnc 
tion, restoration of museuniK exhibits . With g 

materials, paints, and the pf^servation > 

and with the properties of several 

For subjects of the magnitude and impordue mu. 
some of these, staff and equipment have in several* 
instances been provided on a large scale, and a 
growing number of monographs and communications 
to the literaturo issues from the respective Boards. 

The Co-ordinating Board for Chemistry, like the 
similar Boards for other sciences, was founded for 
the purposo of securing interchange of information 
among Government technical establishments, seeing 
that outside interests are informed, when this is 
practicable, and arranging for researches not other- 
wise provided for. The Board carries out these 
duties in consultation with representatives of the 
Fighting Services and of other Government Depart- 
ments materially affected, and with independent 
chemists, when "departmental schemes of work are 
reviewed in the light of information that may be 
in the possession of any of the members of the Board. 
To this Board are referred questions of wider import- 
ance than are within the purview of any one Depart- 
ment, and it keeps under its consideration the 
development of the natural resources of the country. * 
With further facilities for undertaking investigations, 
it will be in the position to extend such work and 
to arrange for subjects not otherwise provided for, 
as well as for those at present under investigation. 


Assisted General Research 

Apart from the indirect help afforded to the 
universities by means of Government Grants, direct 
assistance is given by the Department of Scientific 
and Industrial Research to research workers who 
may be students, or independent workers, and to 
important pieces of pure research. To these grants 
no conditions are attached ; they are given for the 
extension of knowledge. 

One of the objects of these grants is to encourage 
the supply of highly-trained scientific research 
workers to meet the growing needs of the Govern- 
ment, the industries of the country, and indeed 
of the Empire. The lack of such was felt acutely 
during the war, although now, for chemists with 
the usual qualification at any rate, the conditions 
have changed. 

Students are given grants on the recommendation 
of their professor that they are a type likely to be 
greatly benefited by spending two years at research 
work after taking their degree, in this case the 
award is for promise and not for achievement, and 
the hope is entertained that the necessity for these f 
grants will gradually disappear when university 
finance is on a sounder basis. 

Grants are given to independent workers who have 
shown their capacity for research, and who arel 
handicapped by lack of facilities. Further, for 
work of unusual importance, substantial financial 
assistance may be given when it appears desirable. 

In this way comes recognition of tho national 
importance of the highest type of scientific work, 
and to this, of course, no conditions are imposed 
as to the lines on which it should be carried out. 
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Summary 

The Status appeal to chemistry has developed 
through the gradual recognition of the need for the 
application of that science to matters relating to 
its preservation, its currency, its financial support, 
its health, its food supply, its industries, and finally 
to academic science. A chart illustrating this 
development historically is appended to this address. 

in the course of this development, advantage has 
been taken, if sometimes tardily, of the general 
advance in chemical knowledge, and frequent 
recourse has been had to the advice of well-known 
chemists of the day, and collectively of the Royal 
Society ; thus for various purposes the following 
chemists, as officials or consultants, have in the past 
afforded assistance in the solution of specific problems 
referred to them, or by taking part in Commissions : 
Boyle, Newton, Davy, Kara day, Daniell, Graham, 
Hofmann, Redwood, Abel, Roberts- Austen, Percy, 
Dupre, Playfair, Franklarul, Ramsay and Dewar. 
Jt has happened in several instances that as a result 
of these Commissions and references to chemists 
some definite chemical activity of the State has 
emerged. 

Jt will he convenient in this summary to review 
the State’s chemical activities before, during, and 
after the war. 

Before the War 

Defence . — For its defence, establishments for the 
production of explosives were early maintained, 
and when this ultimately took the form of a chemical 
manufacture the Government factory look the lead 
in devising efficient processes, while from the various 
State research establishments has issued during the 
last fifty years an important body of original con- 
tributions to the theory of explosives and to the 
knowledge of their properties. 

Metallurgy . — The metallurgical progress of the 
country has alw r ays been a concern of the State by 
reason of its application to defence by land and sea, 
and close touch has been maintained with successive 
developments in the manufacture and use of cast- 
iron, wrought iron, steel and non-ferrous alloys. 
While the main advances in process have been made 
in the great iron and steel works, material contri- 
butions to knowledge in this sphere have been made 
by chemists in the Government service. 

Revenue. -For its revenue, imposts v r ere applied 
in early times, but with great uncertainty, until 
the charge v r as put on a scientific basis. Very 
accurate tables for the strength of alcohol were 
worked out under the supervision of the Royal 
Society at the end of the eighteenth century, to be 
superseded by revised ones issued only a few years 
ago, when, in addition, new tables were issued also 
by the Government Laboratory, for determining 
the gravity of worts before fermentation. The 
question of rendering alcohol impotable, but still 
useful for industrial purposes, has occupied much 
attention. As some misapprehension still exists 
as to the availability of alcohol for industrial purposes, 
a statement has been included in which the main 
facilities are indicated. It was on account of the 
necessity for safeguarding the revenue that the 
Government Laboratory was primarily erected, 


although it now performs chemical work for all 
State Departments. 

Health . — The three main steps with regard to 
public health and sanitation in this period were 
the forcing of these questions into prominence by 
Playfair, with tho consequent Commissions and 
legislation leading to the formation of the Local 
Government Board and its successor, the Ministry 
of Health, which has many varied activities in pre- 
serving purity of air and water and protecting tho 
workman in dangerous trades ; secondly, the deter- 
mination of standards for a safe water supply te 
the pioneering work of Frankland ; and thirdly 
the appointment of public analysts by the loco 
authorities, with the Government Laboratory s 
referee, for safeguarding tho supply of food. 

Agriculture . — Science was being applied to agi. 
culture about the end of the eighteenth eentu ' r , 
and at the beginning of the next Davy did pioneeri. 
chemical w ork for the Board of Agriculture. Priva 
endeavour is responsible for the next dovelopmen 
State action being limited to the prevention o* 
fraud in the sale of fertilisers and feeding stuffs . 
In 1909, however, the annual allocation of a sum r 
of money to the Development Commission for the 
advancement of agriculture stimulated research in i 
a large number of institutions engaged in the scientific 
study of problems in which chemistry enters. 

Other Activities .- -In addition to the chemical 
work reviewed in the foregoing sections, there is a 
variety of subjects connected with State Depart- 
ments to which chemists have contributed, such 
as the composition of the sea, and the composition 
and physical chemistry of rocks and building-stone. 
At the Government Laboratory a large number of 
investigations have been conducted on matters 
directly referred from Government Departments. 

During the War 

In all the activities described, the war requisitioned 
the work of the chemist, but, naturally, predomi- 
nantly to meet the demands of active warfare. 

Defence. —A ha attention that, had been bestowed 
on the subject of pro] chants enabled expansion to 
take place with no important alteration in the 
technique of their manufacture, to which was 
adapted a new r type of cordite, ultimately made on 
the largest scale, without using an imported solvent. 
For high explosives we were in much worse ease, 
as these had not been made by the Government, 
and were manufactured in Great Britain only in 
small quantity. Their study at Woolwich led to a 
rapid evolution of new processes, substances, and 
methods of use. Thus a method was worked out 
for the manufacture of trinitrotoluene, and to save 
this substance a new high explosive, amatol, devised. 
Tins explosive, consisting of ammonium nitrate 
and trinitrotoluene, passed exhaustive trials and w as 
ultimately produced at the rate of 4000 tons a week. 
The production of the ammonium nitrate for vno * 
mixture w r as in itself a stupendous undertaking. In 
the Rescarcli Department, Woolwich, the number 
of qualified chemists engaged in the study of ex- 
plosives in all their aspects ultimately exceeded a 
hundred, while for manufacture and inspection 
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over a thousand were employed. The ideal set 
before himself by Lord Moulton in 1914, to produce 
nothing less than the maximum of explosives of 
which the country was capable, was realised, and 
they assumed a quality and character that caused 
them to be copied by our Allies, and in reliability 
proved themselves superior to those of the enemy. 

Starting unprepared, and without the advantage 
of a well-developed fine-chemical industry, we 
were able ultimately to make a reply in the field 
of chemical warfare that was rapidly becoming more 
and moro effective ; at the same time, by study 
and often self-sacrificing experiment, protecting 
the soldier by the development of very efficient 
respirators. In this connexion and in that of 
oxplosives nearly every professor of chemistry in the 
country and many from overseas were engaged. 

Metallurgy . — The enormous demand for metals 
led to an unprecedented concentration of the metal- 
lurgical industries on the nerds of the State, and 
to an equal concentration of metallurgical science 
on investigation devoted to improvement in quality 
of materials for new and special war purposes. The 
work of the Aircraft Production Department, aided 
by many metallurgists and enigneers, on alloy 
steels, of the National Physical Laboratory on 
aluminium alloys, and of the Metallurgical Branch 
of the Research Department, Woolwich, on the 
heat-treatment of heavy forgings and on the drawing 
of brass, is typical of the successful effort made in 
every quarter. The knowledge thus gained was 
disseminated and has had a great and per- 
manent effect on manufacture. 

Health A committee of the Royal Society had 
been studying food values, and were able to afford 
the Pood Controller, when he took office, valuable 
data bearing on tho rationing of food. They had 
considered subjects which shortly became of much 
importance, such as a better recovery of Hour in 
milling wheat. The chemical examination of the 
food for the Army in the war, carried out by the 
Government Laboratory, employed a large staff of 
chemists. For the supply % of many fine -chemical 
substitutes used in medicine and surgery, formerly 
imported from abroad, such provisional arrange- 
ments had to be made as the organisation of many uni- 
versity laboratories on a semi-manufacturing basis. 

Agriculture . — Effects on agriculture during the 
war were shortage of the usual feeding stuffs for 
cattle and of fertilisers. The chemists stationed 
at Rothamsted gave special attention to the shortage 
of manures and prepared instructions for the guidance 
of farmers ; and several sources of supply of potash 
were exploited. As sulphuric acid was required 
for explosivo work, fine grinding of phosphates and 
basic slag was found to be more efficient than was 
expected. Shortage also directed the attention 
of chemists to the use of little known foodstuffs. 

Other Activities . — In many other activities in 
connexion with the war chemists were directly 
involved, such as in affording advice on tho con- 
servation of materials, on the numerous questions 
arising from the operations of the War Trade Depart- 
ment, on the restriction of imports and exports, 
and on niatters of contraband. 


After the War 

The magnitude of the chemical effort, it can be 
claimed, was a factor in winning tho •war which must 
bo reckoned as of importance only second to that of 
the bravery of our forces in the liold. But it has left 
a lasting mark, and given to chemistry a value which, 
were it not for the rapidity with which the achieve- 
ments of science are forgotten, ought to keep before 
the public its connexion with almost every phase* of 
activity. 

Defence.- -To take our subjects in the same order, 
we may consider some of the effects of the energy 
spent on the production of munitions. '! he intensive 
study of explosives and of other chemical substances 
used in the war has led to a more complete knowledge 
of their chemistry, their physical and explosive proper- 
ties, and has advanced chemical theory. Those 
advantages arc not of military importance only, 
but are reflected in the production of trade explosives, 
and the records of the Department of Explosives 
Supply afford examples of treatment of many prob- 
lems of interest to the general chemical technologist. 

A further benefit was reaped by chemists in every 
position, from the Professor to the youngest graduate, 
coming into direct contact with manufacturing 
methods and thus gaining insight into the applications 
of their science. Jt became apparent- that there 
was a shortage of a type of chemist which had been 
develoi>ed in Germany, skilled in the transference 
of the chemical process from the laboratory' to the 
works scale in the largest enterprises. A chemist of 
this ty))e is one who, besides having a sound know- 
ledge of chemistry and physics, has had experience 
in the materials of construction used on the large 
scale and in the operation of the usual types of plant 
for carrying out the operations of chemical manufac- 
ture', and w ho Is capable of w orking out flow -sheets 
illustrating the process, and operating plant with 
every regard to economy. As a result of the war-time 
experience of our deficiencies in this direction has 
arisen the movement for erecting ('hairs of Chemical 
Engineering in some of our universities. It is to be 
expected that from these schools, especially where the 
instruction is superimposed upon a full graduate 
course, will emanate men who will lead the way in 
the application of academic science to industry. 

M elall u rgy.— While the interest of metallurgical 
science in war material has fortunately fallen to a 
peace-time level, State participation in the support of 
scientific research remains far greater than before the 
war. In metallurgy it is exercised through the De- 
partment of Scientific and Industrial Research, with 
its organisations of tho National Physical Laboratory 
and the Industrial Research Associations. The State 
maintains efficient research establishments for the 
Fighting Services, but it is significant that the largest 
of these Is undertaking industrial metallurgical re- 
search on a considerable scale, for the benefit of the 
brass and other industries. State support and en- 
couragement arc undoubtedly powerful factors in the 
rapid progress now taking place in every branch of 
metallurgical science in this country, and there is 
scarcely any related industry which can fail to benefit. 

Revenue , — Since the war the principal matters 
affecting the revenue are the liigher duties, which 
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have rendered necessary a further denaturation of 
alcohol. Improved facilities have been granted for 
the use of alcohol for scientific purposes and in 
industry ; regulations have been formulated for the 
use of power alcohol, and duties have been established 
on imported fine chemicals and synthetic dyestuffs. 

Health.— ' The food shortage during the war called 
attention to the nature and quantity of our food 
supplies, and led to further investigations being 
undertaken by the Department of Scientific and 
Industrial Research on food preservation and storage. 
Committees are also working on the preservatives 
and colouring matter in food, and on the pollu- 
tion of rivers by sewage and trade effluents. A great 
field is open in the co-operation of chemistry with 
medicine in the -discovery of substances suitable for 
the treatment of the numerous blood parasites. 

Agriculture . — So far as fertilisers are concerned, 
the lack of a supply of fixed nitrogen from the air 
which obtained throughout the war has now* been 
rectified, and Great Britain for the first time is no 
longer exceptional among the nations by neglecting to 
provide itself with synthetic ammonia for agriculture 
and for munitions. Such war- time expedients as the 
use of nitre-cake instead of sulphuric acid for making 
ammonium sulphate and superphosphate and the 
recovery of potash from flue-dust have not survived, 
but there has been a gain in the further development 
of “ synthetic farmyard manure ” and the increased 
use of basic slag. The present activity in research in 
agricultural chemistry of a fundamental character is 
leading to a better understanding of problems of the 
soil and of plant and animal nutrition, and cannot 
fail to be of ultimate benefit to farming. 

Organised Applied Research and Assisted General 
Research. - -Established during the war as a result 
of an appreciation of the contrast betw een the success- 
ful application of scientific method to military pur- 
poses and the want of such application to many of 
our manufactures, the Department of Scientific and 
Industrial Research has extended over a wide field. 
Its main activities have been sketched in the direc- 
tions of State encouragement to industry to apply 
chemistry' to its problems, of State investigation of 
vital problems beyond the sphere of private enter- 
prise, and of assistance to academic workers. 

In the expansion that lias occurred in the chemical 
sections of State Departments since the war, it is 
interesting to note the increase in the number of 
chemists that arc employed. As far as can bo 
gathered, the number of chemists working in depart- 
ments maintained wholly by the State is 375 for the 
present year, compared with 150 in 1912, while in 
establishments to which the State affords partial 
support, such as those under the Development Com- 
mission and the Research Associations, the correspon- 
ding numbers are 150 and 50. In addition, grants are 
made to 145 research students and to 1 1 independent re- 
search w orkers, involving a yearly sum of about£50,000. 

From the foregoing account of the connexion of 
the Departments of State in the United Kingdom 
with chemistry, it is possible to trace a gradual 
development and ultimately a change in attitude, 
in passing through the stages of compulsion, ex- 
pediency, and assistance. ^ 


From motives of security the State was com- 
pelled to give heed to chemical matters involved 
in its defence ; it was constrained to uphold the 
standard of its currency ; and it was obliged to 
secure a revenue. As a consequenco, the first chemical 
departments were set up in connexion with these 
activities, and from them have emanated notable 
additions to chemical knowledge, improvements 
in methods of manufacture, and specifications for 
Government requirements that have led to improved 
material becoming available for civilian use. Al- 
though mostly conducted with inadequate staff, 
the study of these questions, it can be claimed, proved 
of national advantage when the time of need arose. 

In the next stage, the public conscience having 
been awakened by the pioneering work of Playfair, 
it appeared expedient to safeguard health by 
attention to sanitation, and, as the quality of food 
was unsatisfactory, to set up a chemical control. 
Although a start was made by Davy, progress in this 
subject passed to private enterprise, and a century 
elapsed before direct assistance was afforded to 
this important matter. Out of these activities 
come our present system of supervision over the 
purity of air, water, and food, and also the recent 
progress made in investigating problems of the soil. 

The last and more recent stage is in the nature 
of a recognition that the State is under an obligation 
to assist science, and in this case the science of 
chemistry, on which so many important industries 
are based. It took the w r ar to bring home the 
danger that, although the record of the country 
as regards discovery in pure science was unrivalled, 
its systematic application w r as too often left to other 
countries, with the result of lamentable shortages 
during war and the risk of many industries being 
ineffective in peace. A measure of Government 
intervention and action appeared requisite, and 
research became the business of a Government 
Department. Outside of the great firms which 
maintain progressive chemical staffs, the firms in 
numerous industries have been encouraged and 
assisted to co-operate in the betterment of their 
manufactures by the application of the methods 
of science, and from these associations and the 
organisations dealing with national problems begins 
to flow a stream of communications indicative of 
useful work accomplished. Nor is the foundation 
of it all neglected, for encouragement is given to 
workers in the academic held to follow out their 
ideas, whithersoever they may lead them, in accord- 
ance with the truth that “ research in applied science 
might lead to reforms, but research in pure scionce 
leads to revolutions.” 

It is important to be able to record an advance 
in securing an interchange of information among 
Government Departments, and between their work 
and that of the universities, a matter which before 
the war was unsatisfactory, as it was mainly personal 
and sporadic. And it is a hopeful sign also that, 
although the knowledge and appreciation of the 
methods and capabilities of science are still generally 
wanting, there have been of late signs that these matters 
are comings to engage the attention of those who 
guide the policy ot the State.. - - , A 
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FORTHCOMING EVENTS NOTES FROM WEMBLEY 

Aug;. 9. Nohth of England Institute of Mining and The attractions of the British Empire Exhibition 


Mt:< kanical Enginkkhs. Annual General Meet- 
ing;, to be held in the Lecture Theatre of the 
Institute, Newcastlc-on-Tyne, at 2 p.m. 

Sept. 4 Ikon and Steel Institute, Autumn Meeting at 
aud 5. British Empire Exhibition, at 10.30 a.m. each 
day. (1) “ Changes of Volume of Steels During 
Heat Treatment,” by L. Aitchison and G. R, 
Woodvine. (2) “ Investigations on the Herbert 
Pendulum Hardness Tester,” by C. Benedicks 
and V. Christiansen. (3) “Effect of Changes 
in Total Carbon and in the Condition of Car- 
bides on the Specific Resistance and on some 
Magnetic Properties of Steel,” by E. D. Camp- 
bell and G. W. Whitney. (4) “ Pickling : The 
Action of Acid on Iron and Steel, and the 
Diffusion of Hydrogen Through the Metal,” 
by C. A. Edwards. (5) “ Examination of Iron 
from Konarak,” by J. N. Friend ard W. E. 
Thorneycroft. (6) “ On the Nature of High- 
Speed Steel,” by M. A. Grossman and E. C. 
Bain. (7) “ Improvements in the Brincll Test 
on Hardened Steel, including a New Method 
for Producing Hard Steel Balls,” by A. Hult- 
gren. (8) “ Present Position of the Theories 
of the Hardening of Steel,” by W. llosenhain. 
(9) “ Effect of Free Surfaces on the Plastic 
Deformation of Certain Metals,” by F. C. 
Thompson and W. E. W. Millington. 

Sept. 8 Institute of Metals. Annual Autumn Meeting, 
to 11. to bo opened at the Institution of Mechanical 
Engineers, when W. M. Corse, S.B., will 
deliver the third annual Autumn lecture. On 
September 9 the morning will be devoted to 
reading and discussion of papers, followed by 
luncheon at the Connaught Rooms, Kingsway, 
the afternoon to be spent at Wembley. 

Tin- following papers will be read: — “ A Method for 
Measuring Internal Stress in Brass Tubes,” by R. J. 
Anderson and E. G. Fahlman; “The Application of the 
Tdeal Solubility Curve to the Interpretation of Equi- 
librium Diagrams in Metal Systems,” by D. H. Andrews 
and Prof. J. Johnston; “ Seventy Report of the Corrosion 
Research Committee of the Institute of Metals,” by G. D. 
Bengough and It. May; “Comparative Results on 
Copper-Silicon-Aluminium and Other Aluminium Alloys 
as Obtained on Separately Cast Specimens and Specimens 
cut from a Crankcase Casting,” by E. H. Dix and A, J. 
Lyon; “The Determination of Sodium in Aluminium,” 
by D. M. Fairlio and G. B. Brook; “ The Extrusion of 
Brass Rod by the Inverted Process,” by R. Genders; 
“ Investigation of the Effects of Impurities on Copper. 
Part II — The Effect of Iron on Copper,” by D. Hanson 
and Grace W. Ford ; “ The Relationship Between Tensile 
Strength, Temperaturo and Cold-Work in Some Pure 
Metals and Single Solid Solutions,” by D. H. Ingall; 
“ On the Effect of Progressive Cold-Rolling on the Brinell 
Hardness of Copper,” by H. Moore; “Experiments on 
the Working of Nickel for Coinage,” by Sir T. K. Rose 
and J. H. Watson; “ Some Experiments on the Effect of 
Casting Temperature and Heat-Treatment on the Physical 
Properties of a High-Tin Bronze,” by F. W. Rowe; 
“ Some Experiments on the Influence of Casting Tempera- 
ture and Mass on tho Physical Properties of Admiralty 
Gun-Metal,” by F. W. Rowe) “Studies in the Alu* 
minium-Zinc System,” by T. Tanabej “Metal Spraying 
and Sprayed Metal,” by T, IL Turner and W. E. Ballard* 


continue in undiminished splendour, and visitors 
return again and again, ever finding fields and 
pastures new. Notes on some of the exhibits have 
been published from time to time in this Journal , 
but how incomplete they have to be ! One could 
fill the whole year’s issues of Chemistry <<• Industry 
and still go on. One would like to linger over the 
ever-changing stand of the British Dyestuffs Cor- 
poration, with its attractive models of plant for 
making intermediates and dyes, its fascinating 
array of colour. The giants of alkali industry claim 
attention, but must be passed ; one must neglect 
the magnificent crystals of various, alums on the 
stand of Peter Spence and Co., Ltd., the attractive 
blue of copper sulphate shown by James H. Dennis 
and Co., Ltd. ; this time one must resist the attrac- 
tions of the magnesia exhibit of the Washington 
Chemical Co. ; J. and J. White, Ltd., allure in vain 
with their fine show of chromium compounds. A 
detour, to avoid more temptation, and there is 
Johnson, Matthey and Co., Ltd., with their display 
of precious metals in such a demure setting, their 
weights, platinum crucibles, silver nitrate, mercury, 
so many cxhibils that tempt one to write on and on. 
But across the way an array of pipes calls insistently, 
and soon one is examining Doulton’s exhibit, admiring 
their acid eggs, elegant in form and finish, their 
plant for the manufacture of nitric acid, their acid- 
resisting piping, single, double and treble, their 
excellent candle filters. There is an interesting 
vacuum filter on this stand, of earthenware also, 
but of large capacity and capable of withstanding 
considerable pressures ; it is hoped to return to this 
filter later. But Doulton's exhibit guards the entry 
to an array of glassware. 

At the stand of Chance Brothers and Co., Ltd., 
with their 100 years of experience, one expects to be 
interested, and. one is not disappointed Chemists 
all know this firm’s resistance laboratory glassware, 
of which there is a goodly assembly, and everyone 
knows of Chance’s sheet glass, coloured glass, rolled 
glass. There is the optical glass, seen everywhere 
nowadays ennobled in tortoiseshell, and of which, 
as of microscope slides and cover glasses, the firm 
were the pioneer manufacturers in this country. 
Of special note are kk Calorex ” glass, which cuts olf 
about 80 per cent, of the heat of the sun, but transmits 
about 65 per cent, of the light., and “ MAXimum ” 
daylight glass, whicli is a combination of lenses 
and prisms which collects all available light, and 
distributes it to the best advantage ; the industrial 
utility of two such glasses is very great. 

Near by, one can visit Ackroyd and Best, Ltd., 
of Morley, on whose stand is a series of miners’ 
safety lamps, of which over a quarter of a million 
are in use. Of excellent mechanical finish, and 
provided with fittings and accessories (including 
most ingenious relighters) to ensure safety, easy 
cleaning, and easy handling, these lamps should be 
useful in many branches of the ohomieal industry, 
as they enable tanks containing explosive gases 
be inspected, or cleaned in safety, The firm also 
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makes resistance glassware for laboratory and 
lighting use and produces automatic tub greasers 
or oilers that should lind application in connexion 
with conveying and similar plant. 

Behind the gas section is the stand of the Thermal 
Syndicate, Ltd., of Wallserid-on-Tvne, whose exhibit 
will attract chemical manufacturers as well as 
chemists. “ Vitreosil ” pure silica ware, in general 
use in laboratories, is shown in its various forms, 
and there are “ Vitreosil ” basins and balloons for 
concentrating and distilling acids, carburising boxes 
for the heat treatment of small pieces, calottes for 
use in the Kessler plant, a large condensing coil, 
coolers, pipes and connexions for acid manufacture 
and large chemical ware for nitric and sulphuric 
acid and other condensing plants. These large 
pieces arc evidence of the skill with which the 
difficult technical problems of manufacturing silica 
ware have been overcome. 

Jn one corner of the ( Temieal Section is a very 
interesting stand — a key-industry exhibit. One can- 
not do justice to this stand, or to the exhibitors, 
Baird and Tat lock (London), Ltd. Before the 
writer is a handsome volume of nearly 1000 page's 
which is labelled Vol. 1 : Chemistry,” and 
describes the firm’s products. Three other volumes 
are devoted to Physiology, Biological Sciences, and 
Physics, and there are numerous special pamphlets 
dealing with the analysis and testing of oils, cement 
and paint, the determination of hydrogen-ion 
concentration, and other subjects. The stand can 
he said to be a synopsis of the catalogue, which is 
divided into sections dealing with laboratory fittings 
and equipment, furnaces, chemical apparatus, physico- 
chemical apparatus (measuring, calorimetric, optical, 
hydrogen ion and electrical), apparatus used in metal- 
lurgy and mining and cement testing, organic chemical 
apparatus including special apparatus fur research 
work, and concludes with a very complete list of 
chemicals for laboratory work and a general index. 
The catalogue is a monument and the “ B.T.L.” 
stand is a worthy introduction to it. Both must 
be seen to be appreciated. 


SOCIETY OF CHEMICAL INDUSTRY 

CHEMICAL INDUSTRY DINNER 

It has now been arranged that the Autumn Dinner 
of the Society, already intimated to be held on 
November 14, vill he a joint function under the 
auspices of the Society of (Tiemical Industry and 
the Chemical Industry Club. The Dinner will be 
held in the Edward VII. Rooms of the Hotel Victoria, 
Northumberland Avenue, London, W.C. 2, and will 
be presided over by Mr. VV. J. IT. Woolcock, President 
of the Society. It is hoped that a large number of 
members of each of the bodies mentioned will, in 
due course, procure tickets for themselves and their 
ladies. Full details will be intimated later, [but 
members are asked in the meantime to note the above 
date and place for the dinner. v 


CORRESPONDENCE 

CHEMOR — THE POLICY RATHER THAN THE FORM 

Sir, — There can be no doubt that, as several of 
your correspondents contend (and some of us 
illustrate !) we of the chemical profession are in 
need of either more profound knowledge of the 
science of language or expert guidance in its use. 

Tf I fully understand Mr. Bousfields (June 27) 
answer to my preceding communication (June 20) 
he is not disposed to press the point that the adoption 
of the word ** chemor ” would involve the coinage 
of a new and unneeded term for the science. I, 
on my part, am willing to concede that the majority 
of the words of this class ending in or ” are of 
Latin origin, direct or indirect (though there are 
exceptions, such as ” sailor ”), but I cannot see that 
that precludes our attaching the same sutfix to a root 
of obscure origin if thereby we get a useful, discrim- 
inatory and euphonious word. 

Mr. Bousfield points out that tho “ sister sciences ” 
have practicians (or must it be “ practieists ” ?) 
designated by words ending in “ ist.” True, as regards 
the majority, but must we disown from the family 
arithmetic , astronomy , geometry , mathematics , phil- 
osophy, and theology, because they prefer to give 
their children names with other endings { In applied 
sciences may we not even find the termination ” or, ,j 
for instance, in surveyor and navigator t 

Indeed, if the chemist will insist o jj ^! es 
exact etymological parallels he wil ’ * r., t q 

in line, not with his closest relative.** J ^ 
casuist, the dentist and the palmist. L ue 1 v lon ^ 
will reflect upon the relations bet wet )ne ' , 

art , artist, artistry , artisan, artifice , // ,° ; 

artificership, or will compare psychiatry , pfijcti'ic? j 
and psychiatrist with the corresponding terms refi 
ring to other sciences, he will realise that aetu 
language is not as “ logical ” as if he could “ remal 
it to his heart’s desire ” — by Act. of Parliament r 
otherwise. Let him even look at his own wort' 
“ logical ” and decide whether ho must refer to P 
science as 4< logicianry ” or to the scientist a/ 1 *' 
“legist.” £ 

Furthermore, review of the discussion wil * . I 

that T have not proposed to abolish the U “ H °* | 
“ chemist ” nor even to prohibit its application 'id 
the “ chemor ” as well as the pharmacist. My point 
is that it is futile to expect the latter to abandon 
his claim to the word held in common with us, a 
claim that, as regards both time and province, 
extends far beyond the authority of the Pharmacy 
Act of 1800, but that wo can invent and copyright 
a new term with the special definition we wish to 
reserve for ourselves. 

Tf “ chemor ” is philologically unsound — as to 
which I remain unconvinced — there are alternatives. 
Mr. Bousfield’s reference to physics is suggestive 
for the words physicist and physician, though derived 
from the same root, are quite distinct in meaning. 
So also arc artist and artisan. Related to mechanics 
wo have no less than three forms, mechanic, mechanic 
cian and mechanist. 

“ Chemie,” though now unused appears once to 
have been employed as a synonym for alchemist 
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and might now be revived in a new sense. It is so 
distinctly obsolete in its old meaning as to carry no 
objectionable connotation. “ Ohemician ” is the 
approximate analogue arithmetician, logician, mathc- 
matician, mechanician and musician, and we might 
also consider “ chemioker,” which would have the 
advantage of resembling the German word for 
chemist. 

Conservative minds naturally react against any 
new word. But surely chemists need not be renitent 
in regard to such a matter. The language is ours. 
Why not mould it to our purposes ? 

When Sedillot, reviewing the work of Pasteur, 
introduced the word “ microbe,” exception was 
taken to it on the ground that in Greek mikrobios 
suggested rather short life than minuteness. Littre, 
though admitting this, nevertheless endorsed Sedil- 
lot’s choice and advised him “ not to trouble to 
answer criticisms but let the word stand for itself, 
which it will no doubt do.” “ As you justly remark,” 
he wrote, “ the question is not what is most purely 
Greek, but what is the use made in our language 
of the Greek roots.” Tf a French lexicographer 
could take such a liberal view, why not a British 
chemist ? — I am, Sir, etc., 

J. F. Snell, 

Professor of Chemistry 
Macdonald College, Que., Canada 
July 26, 1924 

OBITUARY 

SIR GEORGE BEILBY 

All those interested in scientific research and its 
application to industry will hear with great regret 
of the death, in his sevontv-fourth year, of Sir 
George Beilby, LL.D., F.R.S.* 

Sir George was the son of G. T. Beilby, M.D., 
of Edinburgh, and received his scientific training 
at Edinburgh University. Ill 1809, at the age of 
nineteen, he commenced his industrial career with 
tlie Oakbank Oil Company. His pioneering work 
on the manufacture of shale oil is well known and 
the improvements he effected in collaboration with 
William Young gave new life to the industry to 
enable it to compete with imported petroleum Oils. 
After some years of valuable work in this field 
Sir George turned his attention to new processes 
for the production of cyanides. In this he was 
again successful in building up a large and successful 
company working on his inventions, particularly 
one relating to the recovery of gold by the cyanide 
process; 

While in Glasgow Sir George took a deep interest 
in educational matters and for many years was 
chairman of the governors of the Royal Technical 
College. In this capacity ho was largely responsible 
for the development of the practical side of scientific 
training in the College and for enlisting the sym- 
pathy and help of other commercial magnates. 

Throughout his industrial career Sir Georgo was 
always interested in fuel economy and in the abate* 


ment of the smoke nuisance. His studies of the 
coal question led, in 1903, to a valuable report to 
the Royal Commission on Coal Supplies. In 1912-13 
he served on the late Lord Fisher's Commission on 
Fuel and Engines for the Navy and it was liis experi- 
mental work on which the findings of that com- 
mittee were very largely based. The committee 
reported that the only way of securing a home 
source of fuel oil was to develop a new process for 
the carbonisation of coal at a much lower tem- 
perature than that employed in gas making. A 
great deal of pioneering work was later carried 
out under his direction at the Maryhill Works of 
the Cassel Cyanide Company and became of great 
value later in the early stages of the experimental 
work of the Euel Research Board. 

During the war, when the necessity for further 
work on fuel culminated in the formation of a 
Fuel Research Board, Sir George was appointed 
chairman and director. Under bis direction the 
Fuel Research Station at East Greenwich was built 
and equipped for both laboratory and large scale 
investigations on the wide schemes adopted by 
the Government. About the middle of 1923, having 
placed this great national institution on a sound 
basis, he retired from active participation. As a 
consultant, however, lie gave advico freely up to 
within a few days of his death. His last published 
work, on oil production in the Empire, w as presented 
at the World rower Conference, though his illness 
prevented liis reading it personally. 

One important service which he rendered to the 
community w r as the institution of the thermal 
method for charging for town gas, the far-reaching 
advantages of which have already become apparent. 

In the realms of pure science Sir George was 
always an active worker, and his many papers 
serve as models of careful scientific observation. 
His work on the microstructure and physical pro- 
perties of metals, started as long ago as 1920, cul- 
minated some two years ago in a masterly work 
covering the whole period. His experience in this 
line of study enabled him to start an illuminating 
research on the structure of coke, the end of which 
Is not yet in sight. 

Sir George was elected a Fellow of the Royal 
Society in 1906 and received the honour of knight- 
hood in 1916. He had honorary degrees conferred 
on him by the Universities of Glasgow', Birmingham 
and Durham. He acted ns President of the Society 
of Chemical Industry (1899), the Institute of 
Chemistry (1909-12), the Institute of Metuls (1916- 
18) and the Chemical Section of the British Asso- 
ciation (1905). 

Sir George Beilby was a man of the highest 
character. He was very reserved and sensitive, 
but from his friends and from all who came in contact 
with him in his work he w r on admiration and affection. 
His own straightforwardness and honesty of purpose 
made him severe on quacks, but the trier could 
always be certain of Sir George's sympathy and 
help. His death is not only a great loss to 
science but to all who have been near him in his 
work. 
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MARKET REPORT 

Thi« Market Report is compiled from special information 
received from the Manufacturers concerned. 

Units* otherwise stated the prices quoted below cover fair 
quantities net and naked at sellers' works. 


OENERAL 

Acetic Acid, 40 % tech. . . 
Acid, Boric, Oommoreial- 
Oryst. . . 

Powder 

Aoid Hydrochloric 


Aoid Nitric 80° Tw. 


Acid Sulphuric . . 


Ammonia Alkali . . 

Bleaching Powder 

Bisulphite of Lime 
Borax, Commercial- 
Crystal 
Powder 


Calcium Chloride 
Methylated Spirit 64 o.p. 
Industrial 

Mineralised 
Potash Caustic . . 
Potass. Bichromate 
Potass. Chlorate . . 
Salamrnoniac 
Salt Cake 
Soda Caustic, solid 


Soda Crystals 

Sod. Acetate 97/98% . . 

Sod. Bicarbonate 
Sod. Bichromate . . 

Sod. Bisulphite Powder 
60/62% 


Sod. Chlorate 

Sod. Nitrate refd. 96% . . 

Sod. Sulphide cone. 60/65 
Sod. Sulphide cryst. 

Sod. Sulphite, Pea Cryst. 


HEAVY CHEMICALS 

£23 10s. per ton. 

, £45 per ton. 

. £47 per ton. 

. 3s. 9d. — 6s. per carboy d/d., 
according to purity, strength 
and locality. 

, £21 10s. — £27 per ton maker*’ 
works according to distriot and 
quality. 

Average National price* f.o.r. 
makers’ works, with slight varia- 
tions up and down owing to 
local considerations : 140* Tw., 
Crude Acid, 65a. per ton. 168* 
Tw., Arsonical, £5 10s. per ton. 
168° Tw., Nonarsenical, £6 15s. 
per ton. 

£6 15s. per ton, f.o.r. Speoial 
terms for contracts. 

Spot £11 d/d. ; Contract £10 d/d. 
4 ton lots. 

, £7 per ton, packagos extra. 

£25 per ton. 

£26 per ton. 

(Packed in 2 -cwt. bags, carriage 
paid any station in Great 
Britain.) 

£5 17s. Od. por ton d/d. 

3s. Id. — 3a. 5d. per gallon, accord- 
ing to quantity. 

4s. 2d. — 4s. Od 

£30 — £33 per ton. 

5fd. por lb. 

3d.- -id. por lb. 

£32 por ton d/d. 

£3 10s. per ton d/d. 

Spot lot a : dolivored. £16 17s. 6d. to 
£19 7s. 6d. per ton, according to 
strength. 20a. less for contract*. 

£5 5s — £5 10s. per ton ex railway 
depots or ports. 

£24 per ton. 

£10 10a. per ton, carr. paid. 

4$d. per lb. 

£18 — £19 per ton, according to 
quantity, f.o.b., 1-cwt. iron 
drums included. 

3d. per lb. 

£13 5s. — £13 10*. per ton ex 
Liverpool. Nominal. 

About £14 10s. per ton d/d. 

£9 per ton d/d. 

£15 per ton f.o.r. London, 1-cwt, 
kogs includod. 


RUBBER CHEMICALS 

Antimony sulphide — 

Golden . . . . . . 5|d. — Is. 4d. per lb., according to 

quality. 

Crimson . . . . Is. 3d. — Is. 6d. per lb., according 

to quality. 

Arsenic Sulphide, Yellow Is. Id* per lb. 

Barytes .. , , . , £3 10s. to £G 15s. per ton, accord- 

ing to quality. 


Cadmium Sulphide . . 3s. 9d. per lb. 

Carbon Bisulphide . . £24 — £26 per ton according to 
quantity. 

Carbon Black . . . . 7d. per lb. ex wharf. Dearer. 

Carbon Tetrachloride . . £66 per ton, drums free. 

Chromium Oxide, green. . Is. 3d. per lb. 

C 4|d. — 6$d. per lb. Demand very 
Indiarubber Substitutes, \ brisk. Prices likely to remain 

White and Dark j steady owing to firmness of 

V. rapeseed oils. 

Lamp Black . . . . 45s per cwt., barrels free. 

Lead Hyposulphite .. 7 Jd. per lb. 

Lithopone, 30% . . . . £22 10s. per ton. 

Mineral Rubber 44 Rub* 

pron ” . . . . . . £15 10s. per ton f.o.r. London. 

Sulphur . . . . . . £10 — £12 per ton, according to 

quality. 

Sulphur Chloride . . 3d. per lb., carboys extra. 

Thiocarbanilide . . . . 2s. 6d. per lb. 

Vermilion, pale or deep . . 4s. lOd. per lb. 

Zino Sulphide . . . . 7Jd.— Is. 8d. per lb., according to 

quality. 


WOOD DISTILLATION PRODUCTS 


Aoetate of Lime — 
Brown . . 

Grey 
Liquor . . 
Charcoal . . 


Iron Liquor 

Red Liquor 
Wood Creosote 
Wood Naphtha — 
Misoible 
Solvent 

Wood Tar 

Brown Sugar of Lead . . 


£14 10s. por ton d/d. Demand 
active. 

£19 — £20 per ton. Fair demand. 

9d. per gall. 32° Tw. 

£7 5s. — £9 per ton, according to 
grade and locality. Demand 
below normal. 

Is. 7d. per gall. 32° Tw. 

Is. 2d. „ „ 24° Tw. 

lOd. — Is. per gall. 14/15° Tw. 

2s. 7d. per gall. Unrefined. 

5s. per gall. 60% O.P. Market dull. 

5s. 6d. per gall. 40% O.P. 

Fairly good demand. 

£5 per ton. 

£46 per ton. 


TAR PRODUCTS 


Aoid Carbolic — 


Crystals 
Crude Go’s 

Acid Cresylic, 97/99 

Pule 95% 

Dark 

Anthracene Paste 40% 

Anthracene Oil — 
Strained 
Unstrained 
Bsnzolo — 

Crude 05’s 

Standard Motor 

Pur© 

Toluole — 90% 

Pure . . 
Xylol coml. 

Pur© 

Creosote — 


6£d.— *- 6|d. per lb. Quiet. 

Is. 9d,-*— Is. lid, per gall., accord- 
ing to district. Still quiet. 

2s Id. — 2s. 2d. per gall. Demand 
still good. Market firm. 

Is. lOd. -Is. lid. per gall. Quiet. 

Is. lOd. — -Is. lid. per gall. Steady 
business. 

4d. per unit per cwt. Nominal 
price. No business. 

8d. 9d. per gull. Quiet. 

7d.— -8d. per gull. 

10 Jd. — Is. per gall, ©x works in 
tank wagons. 

Is. 4$d. — Is. 6d. per gall, ©x works 
in tanx wagons. 

Is. 8$d. — Is. lOd. per gall, sx 
works in tank wagons. 

Is. 5}d. per gall. 

Is. 8d. — 2b. per gall. 

2s. 3d. per gall. 

3s. 3d. per gall. 


Cresylic 20/24% 
Middle Oil 
Heavy Oil 

Standard Specification 


9d. — 9jd. per gall. Few inquiries. 

5Jd. — 6d, per gall in Lancashire 
6d. — 7d. per gall, in Yorkshire. 
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Naphtha — 

Solvent 90/160 * . Is. Id. — 1 a. 4d. per gall, according 

to district. Quiet. 

Solvent 90/100 . . Is. Id.- -Is. 4d. Quiet. 

Naphthalene Crude — 

Drained Creosote Salts £4 — £6. Quiet. 

Whizzed or hot pressed £9 per ton. Little business. 
Naphthalene — 

Crystals and Flaked . . £13 — £10 per ton in Yorkshire 
and London respectively. 

Pitch, medium soft . . 55s. — 60s. per ton f.a.s. for next 
season. Frequent inquiries. 

Pyridine — 90/160 .. 17s, 6d. per gall. Market less firm. 

Heavy . . 12s. — 12s. 6d. Little business, 

INTERMEDIATES AND DYES 

There has been a fair demand for dyestuffs during the past 
week. Prices remain constant. A number of intermediate 
products have been reduced in price. 

In the following list of Intermediates delivered prices 
include packages except where otherwise stated. 

Acetic Anhydride 95% . . Is. 7d. per lb. 

Acid H. .. .. ..4s. per lb 100% basis d/d. 

Acid Naphthionio .. 2s. 4d. per lb. 100% basis d/d. 

Acid Neville and Winther 5s. 8d. per lb. 100 % basis d /d. 

Acid Salicylic, tech. . . Is. Id. per lb. Improved demand. 

Acid Sulphanilic . . 9Jd. per lb. 100% basis d/d. 

AluminiumChloride.anhyd. Is. per lb. d/d. 

Aniline Oil . . . . 7£d. — 8|d. per lb. naked at works. 

Aniline Saits . . . . 7|d. — 9d. per lb. naked at works. 

Antimony Pentachloride Is. per lb. d/d. 

Benzidine Base . . . . 4s. 6d. per lb. 100% basis d/d. 

Benzyl Chloride 95% . . Is. Id. per lb. 

p-Chlorphenol . . . . 4s. 3d. per lb. d/d. 

p-Chloraniline .. . . 3s. per lb. 100% basis. 

o-Cresol 19‘ 31° C. . . 4£d. per lb. Demand steady. 

m-Cresol 98/100% .. 2s. Id. — 2s. 3d. per lb. Demand 

moderate. 

p-Cresol 32/34° 0. . . 2s. Id.— 2s. 3d. per lb. Demand 

moderate. 

Dichloraniline .. .. 2s. 3d, — 2s. lid. per lb. 

Diohloraniline S. Acid .. 2s. 0d. per lb. 100% basis. 
p-Diohlorbenzol . . . . £85 per ton. 

Dietltylunilino . . . . 4 h. 6d. per lb. d/d., packages 

extra, returnable. 

Dimotliylaniline . . . . 2s. 3d. per lb. d/d. Drums extra. 

Dinitrobenzene . . . . 9d. per lb. naked at works. 

Dinitrochlorbenzol . . £84 10s. per ton d /d. 

Dinitro toluene — 48/50® C. 8d. — 9d. per lb. naked at works. 

66/88° C. Is. 2d* per lb. naked at works. 
Diphenyhtmino .. .. 2s. lOd. por lb. d/d. 

Monochlorbenzol . . £63 per ton. 

P Naphthol .. ..Is. Id. per lb. d/d. 

a-Naphthylarnine . . Is. 4d. per lb. d/d. 

^•Naph thy lamina . . 4s. per lb. d/d. 

jw-Nitranilmo .. .. 4s. 9d. per lb. d/d. 

p-Nitraniline • . . . 2s. 3Jd. per lb. d/d. 

Nitrobenzene . . „ . 5Jd. — 5|d. per lb. naked at works 

o-Nitrochlorbenzol .. 2s. per lb. 100% basis d/d. 
Nitronaphthaleno . . 10 id. per lb. d/d. 
p-Nitrophenol .. ..Is, 9d. per lb. 100% basis d/d. 

p-Nitro-o-amido-phenol 4s. 6d. per lb, 100% basis 
ra- Phony lene Diamine . . 4s. per lb. d/d. 
p-Phenylene Diamine . . 10s. 3d. per lb. 100% basis d/d. 

R. Salt 2s. 6d. per lb. 100% basis d/d. 

Sodium Naphthionate . . 2s. 3d. per lb. 100 % basis d /d. 
e-Toluidine . . , . 8£d. per lb. 

p-Toluidine . . . . 3s. 3d. per ib. naked at works. 

m-Toluylene Diamine . . 4s. 3d. per lb. d/d. 

PHARMACEUTICAL AND PHOTOGRAPHIC CHEMICALS 

Acid, Acetic 80% B.P. . . £45 per ton. 

Acid, Acetyl Salicylic . . 3s. 2d. — 3s. 5d. per lb., according 
to quantity. Good demand, 
Prico firm. 


Acid, Benzoic B.P. .. 3s. per lb. 

Acid Boric B.P Cryst. £51 per ton, Powder £55 

per ton. Carriage paid any 
station in Groat Britain. 

Acid, Camphoric . . .. 19s. — 21s. per lb. 

Acid, Citric .. ..Is. 5U1. - Is. 6d. |u*r lb . bus f>% 

for ton lots. Market v oi y weak. 

Acid, Gallic . . . . 3s. per lb. for pure crystal. 

Acid, Pyrogallie, Oryst .. 6s. 9d. lb. Besublimcd quality 

8s. per lb. Market turn ; in- 
creasing demand. 

Acid, Salicylic . . . . Is. <kl. — Is. 9d. per lb. Market 

unsettled and dillicult. 

Acid, Tannic B.P. . . 3s. per lb. Market quiet. 

Acid, Tartaric . . . . Is. l|d. per lb. less 5%. 

Amidol . . . . . . 9s. per lb. d/d, 

Aeetanilido . . . . 2s. Id.- 2s. 3d. per lb. for 

quantity. Demand slow. 

Amidopyrin .. .. 13s. 3d. per lb. Neglected. Stocks 

low. 

Ammon. Benzoate . . 3s. 3d. — 3s. Od. per lb. according 
to quantity. 

Ammon. Carbonate B.P. £37 per ton. 

Atropine Sulphate . . 12s. Gd. per oz. for English make. 

Barbitone. . . . . . 15s. — 15s. 6d. per lb. Quiet market. 

Benzonaphthol . . . . 5s. 3d. per lb. Small inquiry. 

Bismuth Salts . . . . A steady market. Prices according 

to quantity : 

Bismuth Carbonate . . 12s. 9d. — 14s. 9d. per lb. 

„ Citrate.. .. 11s. 4d.— 13s. 4d. „ 

„ 8alioylate . . 10 b. 2d. — 12a. 2d. „ 

„ Subnitrate . . 10s. 9d. — 12s. 9d. „ 

Borax B.P Crystal £29, Powder £30 per" ton. 

Carriage paid any station in 
Great Britain. 

Bromidoa . . . . . . Unsettled. Spot supplies short. 

Raw materials dearer. Market 
advancing. Forward quotations 
equal to Is. 3d. lb. tor potassium 
bromide. K.I.D, paid. 

Calcium Lactate . . . . Demand active. Good English 

make can be had from Is. 7d. 
to 2s. 6d. per lb. 

Chloral Hydrate . . . . 4s. — 4s. 3d. per lb. Very firm und 

scarce. 

Chloroform .. . . 2s. per lb. for cwt. lota. Very sternly. 

Creosote Carbonate . . 6s. Gd. per lb. Little demand. 

Formaldehyde . . . . £52 per ton, vx works. English 

niako in casks. 

Glycerophosphates — Fair business passing. 

Calcium, soluble and 

citrato free . . . . 7s. per lb. 

Iron . . . . . . 8a. 9d. per lb. 

Magnesium . . . . 9s. per lb. 

Potassium, 50% . . 3s. Gd. per lb. 

Sodium, 50% .. ..2s. 6d. „ 

Guuiacol Carbonate . . 10s. Gd. — 11s. 3d. per lb. 

Ilexamine . . 3s. 8d. per lb. for English make. 

Market steady. 

Homatropine HydroJjjpx>- 

rnide . . . . ' . . 30s. per oz. 

Hydrostine liydrochlor . . English make offered, 120s. peroz. 

Hypophosphites — 

Calcium . . . . 3s. 6d. per lb., for 28-lb. lots. 

Potassium . . . . 4s. Id. per lb. 

Sodium . . . . 4s. „ 

Iron. Ammon. Citrate B.P. 2s. Id. — 2s. 5d. per lb., according 

to quantity. 

Magnesium Carbonate — 

Light Commercial . . £36 per ton net. 

Magnesium Oxide — 

Light Commercial .. £75 per ton, less 2 J%. 

Heavy Commercial , . £26 per ton, less 2|%. 

Heavy Puro .. .. 2s.— 2s. 3d. i>er lb., according to 

quantity. Steady market. 
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Menthol — 

A.B.K. recryst. B.P. . . 53s. Od. per lb. Market better. 

Synthetio .. . . 26i.-—35a. per lb., aooording to 

quantity. English make. Strong 
demand. 

Mercurials . . . . Market flat. 

Red oxide . . . . 5s. 3d. — 5 h. 4d. per lb. 

Corrosive sublimate . . 3s. 6d. — 3s. 7d. ,, 

White preoip. . . . . 4s. 7d. — 4s. 8d. „ 

Calomel .. ..3s. lid.— 4s. „ 

Methyl Salicylate . . Is. Uhl. 2s. 3d. per lb. Keen 
competition. 

Methyl Sulphonal . . 26s. per lb. 

Metol .. .. .. 11s. per lb. British make. 

Paraformaldehyde . . 2s. 10 Ad.- 3s. per lb. Not very 
active. 

Paraldehyde . . . . Is. 5d. — Is. Od. per lb. in froo 

bottles and cases. 

Phemm-tm . .. Os. per lb. Price and demand 

steady. 

Phcmizone . . . . 7s. fid. per lb. A shade firmer. 

Forward prices higher. 

Phenolphthalein . . . . Os. Od. per lb. Ample supplies. 

Potass. Bitartrate — 

99/100% (Cream of 

Tartar) .. .. 88s. per cwt., less 2J% for ton 

lots. Firm market. Prices have 
upward tendenay. 

Potass. Citrate . . . . Is. lOd. — 2s. 2d. per lb. 

Potass. Iodide .. .. 16s. 8d. — 17s. 5d. per lb. t aooord- 

ing to quantity. Demand con- 
tinues heavy. 

Potass. Metabisulphite .. 7^d. per lb., 1-cwt. kogs included. 

Potass. Permanganate .. OAd. per lb. Keen competition 
keeps price low. 

Quinine Sulphate . . 2s. 3d. per oz., in 100 oz. tins. 

Very heavy demand. 

Resorcin . . . . .. os. 0d.- 5s. 9d. per lb. 

Sacoh&rin.. .. .. 63s. per lb., in 50-lb. lots. 

Salol 3s. Cd.— 3s. lid. per lb. 

Silver proteinate . . . . 0s. 0d. per lb. 

Sod. Benzoate, B.P. . . 2s. Od. per lb. Ample supplies, 

B.P. quality available. 

Sod. Citrate, B.P.C., 1923 le. lid. — 2s. 2d. por lb. f according 
to quantity. 

Sod. Hyposulphite — 

Photographic .. .. £13 — £15 per ton, according to 

quantity, d/d. consignee’s sta- 
tion in 1-cwt. kegs. 

Sod. Motabisulphite cryst. 37s. 6d. — 60s. per cwt. nett cash, 
according to quantity. 

Sod. Nitroprusaido . . 16a. per lb. Less for quantity. 

Sod. Potass. Tartrate 

(Roohelle Salt) . . 75s. —82s. 6d. per cwt., according 

to quantity. Steady market, 
good demand. 

Sod. Salioylat© . . . . Market more active. Powder 

2s. 2d.- — 2s. 4d. per lb. Crystal 
at 2s. 4d. — 2s. Cd. per lb. Flake 
2s. 9d. lb. 

Sod. Sulphide — 

Pure reoryst. . . , . lOd. — Is. 2d. per lb., according 

to quantity. 

Sod. Sulphite, anhydrous £27 10s. — £28 10s. per ton, accord- 
ing to quantity* I-owt. kegs 
included. In large basks £1 per 
ton less. 

Sulphonal.. .. .. 15s. Cd. per lb. Easier. 

Thymol . . . . . . 19s. per lb. Very scarce indeed. 

Still rising. 

PERFUMERY CHEMICALS 

Acetophenone . . . . 12s. 6d. per lb. 

Aubepine . . . . . . 15s. 3d. „ 


Amyl Acetate 

2s. 9d. 

Amyl Butyrate . . 

6s. 9d. »> 

Ainvl Salicylate • ■ 

3h. 

Anethol (M.P. 21/22° 0.) 

4s. 6d. 

Benzyl Acetate from Chlo- 
rine-free Benzyl Alcohol 2s. 10|d. ,, 

Benzyl Alcohol free from 
Chlorine 

2s. 10 Jd. ft 

Benzaldohyde free from 
Chlorine 

3s. 6d. 

Benzyl Benzoate 

3s. 6d. 

Cinnamic Aldehyde 
Natural.. 

1 Os. 

Coumarin 

20s. 

Citronellol 

17s. 

Cilral 

9s. Price redi 

Ethyl Cinnamato 

competition. 
13s. Cd. 

Ethyl Phthalate 

3s. 3d. „ 

Eugonol . . 

1 Is. 

Geraniol (Palmarosa) 

35s. ,, 

Geraniol . . 

11s.— 18s. 6d. 

Heliotropino 

7s. 9d. ,, 

Iso Eugenol 

15s. 9d. ,, 

Linalol ex Bois de Rose . . 

20s. „ 

Linalyl Acetate 

26s. „ 

Methyl Anthranilate 

9s. Cd. ,, 

Methyl Benzoate 

6s. ,, 

Musk Ambrette 

45s. „ 

Musk Xylol 

14s. ,, 

Nerolin 

4s. 9d. ,, 

Phenyl Ethyl Acetate . . 

15s. ,, 

Phenyl Ethyl Alcohol . . 

168. „ 

Rhodinol 

57s. 6d. 

Safrol . . £ . . 

Is. lOd. 

Terpinool . . r . . 

2s. 4d. 

Vanillin . . 

2 Cs. por lb. 


ESSENTIAL OILS 

Almond Oil, Foreign 

S.P.A. . . . . . . 15s. 6d. per lb. 

Anise Oil . . . . . . 2s. 8d. per lb. 

Bergamot Oil ..18s. per lb. Cheaper. 

Bourbon Geranium Oil . . 36s. Cd. ,, 

Camphor Oil . . . . 75s. per cwt. 

Cananga Oil Java . . 10s. 6d. per lb. 

Cinnamon Oil, Leaf . . 6R1. per oz. 

Cassia Oil, 80/85% . . 8s. 9d. per lb. 

Citronella Oil — - 

Java 85/90% . . . . 5s. 8d. por lb. 

Ceylon . . . . 3s. 7tl. per lb. 

Clove Oil . . . . . . 7s. Cd. per lb. Finn. 

Euenh ptim Oil 70/75% . . 2s. Id. per lb. Fair business. 
Lavender Oil — 

French 38 /-!()% Enters 30s. pot lb. Very firm. Higher 
prico expected owing to bad 
crops. 

Lomon Oil . . . . 3s. por lb. 

Lemongrass Oil . . 3d. per oz. 

Orango Oil, Sweet. . . 1 3s. por lb. 

Otto of Rose Oil — 

Bulgarian . . . . 37s. Gd. per oz. Production below 

’ average. 

Anatolian . . . . 18s. per oz. 

Palma Rosa Oil . . . . 19s. per lb. 

Peppermint Oil — 

Wayne County .. 21s. per lb. Firm spot and for- 
ward. 

Japanese . . . . 14s. 3d. per lb. 

Potit grain Oil . . . . 9s. 3d. per lb. 

Sandal Wood Oil— 

Mysore 26s. Gd. per lb. 

Australian . . . . 21s. per lb. 
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PATENT LIST 

. The dates given in this list are, in the case of Applications for Patents* 
JthoM of applicatlonjs, and in the case of Complete Specifications accepted 
Tthose of the Official Journals in which the acceptance is announced. Com- 
S plete Specifications thus advertised as accepted are open to inspection at 
r the Patent Office immodlately, and to opposition not later than October 14 th, 
they are on sale at Is. each at the Patent Office Sale Branch, Quality Court, 
Chancery Lane, London, W.O. 2, on August 28^h. 

^ 1. — Applications 

1 Carrier Engineering Corporation. Refrigerating systems. 
18,310. July 31. (U.S., 7.8.23.) 

Lodge *CY>tt roll, Lid. (Metullhank und Motallurgisohe 
Oes.). Electrodes for electrical precipitation of suspended 
particle's from gaseous fluids. 18,020 and 18,001. July 28 
and 20. 

Moseley. Process for oxidising etc. materials. 18,306. 
Aug. 1. 

Wayne Tank and Pump Co. Filtering apparatus. 18,182. 
July 30. (U.S.. 1.4.24.) 

I. — Complete Specifications Accepted 

5300 (1023). Somerville and Williams. Adsorbent 

materials and the manufacture and application thereof. 
(210,352.) 

10,204 (1023). Tike. Method and apparatus for pro- 
ducing calcining and clinkering material. (210,309.) 

1(1,800 (1023). Drew and Laidlaw. Means for gene- 
rating steam and combustion products under pressure for 
power purposes. (210,377.) 

11.457 (1023). Lnekson. Filters. (210,413.) 

30,003 (1023). Lodge-Cot troll. Ltd. (Metullhank und 

Metal Inrgw-lio Cos. A. -CL). Apparatus for the elc» trieal 
pvecipitat ion of suspended particles of gaseous fluids. 
(210,570.) 

2220 (1024). Kautny. Apparatus for liquef\ mg and 
separating gases. (210,500.) 

II. — Applications 

Anglo -Pei sum Oil Co., Ltd., and O'Brien. Refining 
mineral oils etc. 18.424. Aug. 1. 

Barker, and Bemsforcl. Apparatus for separating coal 
from dirt etc. 17.024. July 28. 

Du Boistes-.clm. rroeoss for agglomerating coal dust 
etc. 18,101. July 29. (Fr., 20.0.23.) 

DuclJuun, Finlayson, Smith, and Woodhall Duckham 
(1020), Ltd. Operating vertical retorts for carbonising 
fuel. 18,478. Aug. 1. 

Milner and Mimroe. 18,212. See XIX A. 

Moeller, 'treating peat etc. 18,482. Aug. 2. 

Oil Development Trust. Ltd. Hydrocarbon containing 
material. 17,002. July 28. * 

Rushen (Koppers Co.), Poking coal. 18,242. July 30. 
Rushen. Cokmg retort ovens. 18,248. Juh 30. 

'fro pel. Method of utilising vitriolic sludges obtained 
from refining of hydrocarbons. 18,100. July 30. 

II. — Complete Specifications Accepted 

7814 (1023). Krafl’t. Process for tlie purification of 
gases. (210,350.) 

10,800 (1023). Draw and Laidlaw. See. 1. 

10,805 (1023). Bnl \n-Komgsf older Masclnnenfabnk dor 
Maschinon- und Wuggonbau-Fabriks-Akt.-Ges., in Sim- 
mering, vorm. 11. D. Scbmiil and Jrtiolis. 1’ motional dis- 
lillation of petroleum und similar liquid hydrocarbons. 
1106,624.) 

1 1,318 (1023). V. L. Oil Processes, Ltd., and Lucas. 
True king of oils. (210,403.) 

11,321 (1023). V. L. Oil Processes, Ltd., Lucas, and 
Lomax. Cracking of oils. (210.404.) 

21.458 (1023). Linmmmn. Process of and apparatus 
for obtaining valuable hydrocarbons from material of 
nferior value. (214,010.) 

II. — Application 

Trepel. 18,100. See If. 


III. — Complete Specifications Accepted 

2440 (1023). Thom ley, Tupping and Reynard. Method 
of obtaining stable aqueous emuLions of pitch and other 
unsaponifiablo matters. (210,318.) 

5308 (1923). Somerville and Williams Process of 

refining commercial benzol. (210,351.) 

10,805 (1023). Brunn-KomgBf older Maschinenfubrik der 
Maschinen- und Waggoribau-Fubriks-Akt.-Pes., m Sim- 
mering, vorm. H. D. Schmid and Fuchs. See LL 

IV. — Applications 

Carpmael (Farbenfabriken vorm. F. Bayer mid Co.). Pie- 
paration of sulphaininouzo bodies and of diazo uzo com- 
pounds therefrom. 18,034. July 28. 

Farbwerke vorm. Meister, Lucius, und Pruning. Manu- 
facture of condensation products of the anthraquinono 
series. 18,442. Aug. 1. (Ger., 8.8.23.) 

Fierz. Manufacture of purified I -nitre 2-methyl anlhra- 
qumone. 18,043. July 28. 

Jones, Morton, and Wylum. Dyes und dyeing. 18.232. 
July 30. 

Soc. of Chemical Industry in Basle. Mmmfactiu'e of 
intermediate products. J8,440. Aug. 1. (Swit/ . 0.9,23.) 

Soc. of Choinioul Industry ill Basle. Manufactine of 
dyestuffs. 18,441. Aug. 1. ‘ (Switz., J 1.8.23.) 

V. — Applications 

British Cclaiiese, Ltd., Ellis, and Groenhalgh. Treatment 
of acetyl cellulose products. 17,058. July 28. 

Bruekhoff. Method of degreasing raw wool. 17,065. 
July 28. 

Moeller. Treatment of waste paper. 18,483. Aug. 2. 

V. — Complete Specifications Accepted 

2554 (1023). British Celanese, Ltd., and Ellis. See VI. 
20,111 (1023). King. S< c XIV. 

VL— Applications 

Burgess. Led ward and Co., Lid., Donner, and Scholefield. 
J)yemg artificial silk. 18,376. Aug. 1. 

Hall and Silver Springs Bleaching and Dyeing Co. Pro- 
cesses in which artificial silk etc. is treated with hot liquors 
18,203. July 31. 

Johnson (llussong Dyeing Machine Co.). Dyeing-machines 
* 18,105. July 20. 

Jones, Morton and Wylum. 18,232. Set 1\. 

Standard Silk Dseing Co. Dyeing silk black. 18,330. 
July 31. (U.S., 1.12/22.) 

Tines. Process for boiling and Ipicking cotton and linen 
goods. 18,447. Aug. 1. 

VI. — Complete Specification Accepted 

2554 (1023). British Celanese, Ltd., and Ellis. Dyeing 
or colouring of products made with cellulose acetate. 
(210,340.) 

VII. — Applications 

Deutseho Gold- und Silber-Seheideanstalt vorm. Koessler 
and Liebknecht. Process for manufacture of u product 
containing hydrocyanic acid. 18,440. Aug. 1. 

Deutsche Gold- und Silber-Schiedcttnstalt vorm. Koessler 
and Liebknecht . Process for producing hydrocyanic and. 
18,450. Aug. 1. 

Meycrhofor. Process of producing h> drofluosilieie acid 
salts/ 18,329. July 31 (Ger., 20.12.23.) 

Meycrhofor. Decomposing alkali salts into hydroxides 
or carbonates and acids. 18,330. July ill (Ger., 1.10.23.) 

Mevcrhofer. Production of metal compounds. 18,331. 
July 31. (Ger., 20.12.23.) 

Omuuidy and Peake. Treatment of leucite etc. 18,511. 
Aug. 2. 

Bon. L’Oxylitho. Separation of elements of air. 18,243. 
July 30 (Fr.. 31.7.23.) 

VIL — Complete Specifications Accepted 

12,120 (1023). Smith. Utilisation of waste lime from 
chemical works. (219,420.) 
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12,368 (1923). Jackson, Mellersh (New Jersey Zinc 
Co.). Manufacture of zinc oxide. (219,423.) 

26,700 (1923.) Syndicat d’ Etudes Chimiqtiefl. See XVII. 

VIII.— 'Application 

Naamlooze Vennootsehap Philips Gloeilampenfabrieken. 
Manufacture of highly refractory bodies. 18,359. July 31. 
(Holland, 9.9.23.) 

IX — Application 

Rigby. Manufacture of cement. 17,951, 18,013, 18,028. 
July 28. 

X. — Applications 

Australian Minerals Recovery Co., Ltd. Manufacture 
of sponge iron, 18,272. duly 31. (Australia, 15.9.23.) 

Rosshardt. Open-hearth furnaces. 18,184. duly 30. 
(Oer., *25. 10.23.) 

Greiner and Muschinenfubr. Esslinger. Processes for 
incorporating manganese with iron. 18,342. July 31. 

Hamilton and Reid. Process of reducing metal oxide. 
18,092. July 29. 

Noamloozo Vonnootschap Philips’ Gloeilampenfabrieken. 
Process for separating liafnium and zirconium. 18,119. 
July 29. (Denmark, 30.7.23.) 

Opie. Water eoneent rati on of ores etc. 18,347. July 31. 
Soo. Kleetrometallurgique de Montriehor and Thaud 
Production of magnetic steels with high content of silicon. 
18,345. July 31. (Kr., 22.9.23.) 

X. — Complete Specifications Accepted 

1957 (1923). British Aluminium Co., Ltd., Gwyer and 
Phillips. Aluminium alloys. (219,346.) 

15,433 (1923). Ruths. Means for utilising exhaust 

steam in iron works. (199,396.) 

19,266 (1923). Banmort. Gas or oil heated smelting- 
funmees. (219,494.) 

XI. — Applications 

Kendall and Threo Stars Accumulators, Lt<L Electric 
batteries. 18,413. Aug. 1. 

Lodge-Cottrell, Ltd. (Metallbank und Motallurgische 
Ges.). 18,026 and 18,091. See T. 

Bowel!. Primary oloctrja^ colls. 18,099. July 29. 

X I.-— Complete SpecificatlonfAccepted 

10,918 (1923). Knowles. Means for controlling the 
liquid level in electrolytic cells and the like. (219,381.) 

11,005 (1923). Me Plain. Electrical apparatus for gener- 
ating ozone. (219,387.) 

30,063 (1923). Lodgo-Cotlrell, Ltd. (Metallbank und 
Metallurgi&che ties. Akt.-Ges.). See I. 

30,913 (1923). Ajax Klectrothormic Corporation. Elec- 
tric induction furnaces and other apparatus heated by 
induction. (218,967.) 

XIII. — Applications 

Giles and Wilson. Manufacturer of pigments and polish- 
ing materials. 18,133. duly 29. 

Hewitt (Soften). Paints etc. and manufacture then of. 
18,334. July 31. 

XIII.— Complete Specification Accepted 

29,156 (1923). Cajar. Process for tho manufacture of 
printing column and ink. (219,562.) 


XVI.— Complete Specifications Accepted 

11,003 (1923). Richards and Hutchinson, and Agri- 
cultural Developments Co. (Pyrford), Ltd. Manufacture 
of nitrogenous fertilisers. (219,384.) 

24,403 (1923). Malinston. Apparatus for disintegrating 
and/or mixing artificial fertilisers. (219,537.) 

XViL— Application 

Steffen. Precipitation of sugar lime from sugar solutions. 
18,247. July 30. 

XVH. — Complete Specification Accepted 

2G,700 (1923). Syndicat d’ Etudes Cliimiques. Process 
for tho recovery of nitrogen and acetone from molasses and 
vinosses. (208,516.) 

XVIII. — Complete Specification Accepted 

26,700 (1923). Syndicat d’ Etudes Chimiques. See XVII. 

XIXa.— Application 

Milner. Gas-generating fuels for treatment of foodstuffs. 
18,212. July 30. 

X I Xb.— Application 

Wayne Tank and Pump Co. Stabilised glauconite, and 
method of making same. 18,181, July 30. (U.S. 17.1.24.) 

XIX. — Complete Specification Accepted 

24,377 (1923). Perry. Sewage purification. (219,530.) 

XX. — Application 

Johnson (Badischo Anilin und Soda Fabrik). Synthetic 
manufacture of methanol. I 8, 106. July 29. 

XX.— Complete Specification Accepted 

26,700 (1923). Syndicat d’Etudos Chimiques. See XVIL 

XXL — Applications. 

Thornton. Multicolour kinematograph etc. films. 18,168. 
July 30. 

Thornton. Colour photography and sensitised material 
therefor. 18,521. Aug. 2. 


GENERAL NOTES 

Official Trade Intelligence 

The Department of Overseas Trade (Development 
and Intelligence, 35, Old Queen Street, London, 
S.W. 1) has received the following enquiries for 
British goods. British firms may obtain further 
information by applying to the Department and 
quoting the specific reference number : — -Argentina : 
•Silk (182) ; Austria : Leather (166) ; Ceuta (Morocco) : 
Iron (180) ; Chile : Earthenware, chemicals, tin- 
plate, steel, enamelled ironware, hardware (183) ; 
Egypt: Oils (170); France: Tinplate, iron (167); 
Italy: Chemicals (171); Netherlands : Rubber, 
leather (172); Metal (175); New Zealand: Hard- 
ware (165); Spain: Chemicals (176); Turkey: 
Copper (A.X./1219) ; Uruguay: Phosphorbronze 
(A.X./1225). 


XIV. — Applications 

Anode Rubber Co., Ltd. Manufacture of rubber goods 
from emulsions. 17,948. July 28. 

Anode Rubber Co., Ltd* (Klein and Szegvary). Method 
of concentrating etc. rubber emulsions. 18,353. July 31. 


XiV.^Complet* Specification Accepted 

20,111 (1923). King. Rubberised fabric and mothoi 
the same. (219,507.) 

^J^PSCpmpletc Specification Accepted 

*'*■ (1923). Hutchings Ltd., and Morrison. Tanning 

ufaoture of tanning materials. (219,347.) 


PUBLICATIONS RECEIVED 

Malayan Aijuioultuiie in 1924. Handbook compiled by 
Tho Department of Agriculture F.M.8. and S.S. 
Pp. ii +301. Singapore: Messrs. Fraser and Neave, 
Ltd., 1924. 

’Das Lettvejimogkn mui Loscngkn. Part I. By P. 
Walden. Handbuch dor Allgemeinen Ghcmie IV. 
I. Pl>- ix-f38l. Leipzig: Akademische Vorlags- 
gesollschaft m.b.H., 1924. Price, paper 17 gold- 
marks; bound 21 g. m. 
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EDITORIAL 


W E publish this week a characteristic con- 
tribution from Prof. H. E. Armstrong 
dealing with Prof. Bancroft’s recent 
paper on the action of metals on nitric acid. It 
does not deal exclusively with this topic, others 
find their wav spontaneously into the argument. 
After reading the article we were reminded, 
somewhat illogically, of a saying quoted in 
Boswell’s ‘‘Johnson” : Qn'il y a (V esprit ! 11 y 

a tant , rtpondit Mme. dc Bourdonnc , que je ny 
ai pas vu de corps .” Prof. Armstrong’s universal 
plodding has not prisoned up his nimble spirits in 
his arteries ; he retains some slight disapprobation 
of modern ionic views of chemistry, which he can 
ne’er express, yet cannot all conceal. When we say 
ho can ne’er express it, we mean only that he cannot 
express it so definitively and so forcibly that it can 
be done once and for all. Just as formaldehyde is 
reputed to have a cumulative effect, so he believes 
that these small, almost innocuous doses of criticism 
will gradually destroy the pernicious influences and 
w ill keep alive a spark of genuine chemistry, which 
though now overladen by dull ashes of positive and 
negative signs, will some day blaze forth and illu- 
minate the surrounding atmosphere. It is almost 
time that he kneeled down — not humbly — on his 
knees, and with distended lungs and cheeks blew 
the spark into a flame. We have a very hazy idea 
how in the ordinary households they managed to 
keep their home-fires burning before the days of 
matches ; of course, they had tinder-boxes at one 
period, but the making of sparks and their conversion 
into flames must have been a laborious business, 
and it is obvious from the old poets that it was a 
calamity to let a wood fire so die out that it had to 
be relighted. Wo think it is Homer who speaks of 
preserving the spark in ashes so as to avoid a long 
journey to a distant neighbour in search of some- 
thing to start a new fire. And what a business it 
must have been to transport it for a distance ; the 
fashion of drinking tea and coffee could not have 
spread as it has done in damp climates but for tho 
lucifer match ! We appeal to Prof. Armstrong to 
shed the elusive and gentle poetry with which he 


envelops bis views, to discard the metaphor and 
allusion which permeate Ills arguments and to give 
us bis notions on metals and nitric acid in plain 
chemical words, whose rugged simplicity will enable* 
even editors to understand them. Let him attack 
the Ionia ns in harsh Doric, and leave the soft Lydian 
airs to a more effeminate body of readers ! 

* * * 

The conclusion of an agreement of some sort 
between Germany, France, Britain and several 
other countries is a matter of considerable interest 
to all industrial chemists. The particular agreement 
made a few days ago is considered by public men 
in this country as an achievement much to the 
credit of Mr. Bam say Mac Donald and t he Government 
of which h*' is the chief. Ho has shown himself 
to bo possessed of tact and patience ; everyone 
was tired of the state of European polities which 
we had endured so long and the time was ripe* for 
an alteration. Even so, a less capable man might 
easily have bungled the matter and left the situation 
in a dangerous state. The details of the agreement 
are difficult to understand and easy to criticise, 
but the spectators cannot follow the forces at work, 
the attractions and reactions, and they are bound 
in such matters to assume, not that the agreement 
is the one most suited to European politics, but 
that it is the best which is possible to persuade 
the parties to agree to. This is a vital distinction 
which is frequently forgotten ; in our editorial 
wisdom we could easily have solved the problems 
of Reparations and the Ruhr, the Co vent Garden 
strike or any other strike, and have persuaded the 
Bankers to lie down with the Bolsheviks ; our only 
difficulty was that we could not have persuaded 
the parties most concerned to fall in with our 
solutions. Mr. Ramsay MacDonald and the Foreign 
Office have done well ; but there are many other 
difficulties to be overcome before any satisfactory 
course of action will develop. In the manufacture 
of certain articles Germany will be a better customer 
than competitor ; in the manufacture of many 
chemical compounds Germany may easily be a com- 
petitor to be feared and an insignificant customer. 
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There are economical problems of singular importance 
to be faced ; there are, especially in Germany, 
some political dangers of great moment. European 
trade has been thrown out of gear by the War ; 
the most essential requirements of good trade, 
credit, confidence and stability, are lacking and it 
will take two or three years to establish these ; 
everything is abnormal and unstable, the mark, 
the franc and the pound have no permanent relation 
to each other ; a new equilibrium has to be estab- 
lished and we have all to become gradually accus- 
tomed to the new conditions whatever they are 
before trade can be in a healthy state again. Credit, 
confidence and stability arc of slow growth ; no 
nationalisation, no artificial treatment of national 
debts, no direct action of strikers, no revolutionary 
ideas can take their place. The agreement with 
Germany is to be welcomed to the extent to which 
it encourages credit, confidence and stability ; 
probably this will bo a very considerable extent, 
but it- is too early to judge. 

* * * 

This week we publish for the first time a paper 
contributed to the Institution of Chemical Engineers. 
We are glad to do this and we hope that in the 
future the Transactions of the Institution will be 
as important and interesting as this one, a contri- 
bution by Professor Hinchley and Mr. Himus on 
“ Tho Effect of Current of Ail* on the rate of 
Evaporation of Water below the Boiling Point.’* 
The paper gives tho result of about two hundred 
and fifty experiments and it appears that these 
were carefully carried out on a logical and scientific 
plan. The rate of evaporation of water in a pan 
over the top of which there is a current of air seems 
to be directly proportional to the difference between 
the vapour pressure of the water in the pan and the 
vapour pressure of water in the air. There is a 
definite rate of evaporation when there is no current 
of air, and between this limit and a speed of current 
of livo inches per second the increase in rate of 
evaporation is approximately proportional to the 
speed of the current. Tho data are given with a 
degree of accuracy sufficient for many operations 
conducted on a large scale, and tho various graphs 
are convenient for reference. The only experi- 
ments of this nature we have ourselves conducted, 
blowing a current of air over a hot cup of tea in a 
railway refreshment room, have invariably been 
so hurriedly carried out that accurate determinations 
have been practically impossible, even on those 
rare occasions when time permitted a completion 
of the experiment. Wo think plants exposed to 
much w ind, especially very dry wands, have in some 
instances developed special devices for preventing 
an undue loss of water. The evaporation of 
liquids on a large scale, either in vacuo or at the 
normal pressure of the air, is now so common an 
occurrence that a careful study of the conditions 
is essential. The authors <$f the paper call attention 
to the scanty literature on this subject. An investi- 
gation on tho lines they have adopted involves much 
time and attention, aitd what is more it involves 
some little thinking, sd the paucity of literature is 
not surprising. 
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THE EFFECT OF A CURRENT OF AIR ON 
THE RATE OF EVAPORATION OF WATER 
BELOW THE BOILING POINT.* 

By G. W. HIMUS, B.Sc., A.R.C.S., D.I.C. (AwocUte- 
Member), and J. W. HINCHLEY, A.R.S.M., F.I.C., Wh.Sc. 

(Member) 

At a conference of the Chemical Engineering 
Group of the Society of Chemical Industry held in 
Glasgow in 1922, one of the authors discussed the 
subject of evaporation in general and put forward 
certain tentative formula*. Systematic research in 
this subject has been planned for work in the new 
Chemical Engineering Laboratories of the Imperial 
College of Seienco and Technology. This paper is 
the first submitted, and deals in more detail with 
certain aspects of evaporation of water in currents 
of air. 

It is a matter of regret that the so-called educational 
economy of the last few years has withheld a large 
proportion of tho sum voted for the equipment of 
those laboratories. The apparatus with which this 
work was done was, in consequence, inadequate, 
but it is hoped that more sympathetic treatment 
may enable us in the near future to carry on the 
w*ork with more satisfaction. We thought it better, 
however, to present the paper as it is, rather than to 
wait for the future when more refinements could be 
added to tho apparatus. 

To the chemical engineer, a knowledge of the rate 
of evaporation, and the ability to estimate that rate 
from a knowledge of the physical properties of the 
substances in hand, and tiic atmospheric and other 
conditions obtaining in the plant is a matter of 
considerable moment. Not only is the design of 
crystallising and drying plant directly dependent 
on such knowledge, but evax)oration plays a by no 
means unimportant part in the woiking of cooling 
towers and other plant. 

Tn spite of, or perhaps, because of the frequency 
with which such problems arise for solution, the 
literature of the subject is meagre. Investigation 
of an index of scientific and technical papers reveals 
the fact that information relevant to the point at 
present under discussion is relatively small. Of 
papers, on evaporators and on their design and 
operation, there is no end. The meteorologist eoomo 
to be w r cll supplied with information on the subject, 
while the hydraulic engineer, the agriculturist and 
the physiologist are also catered for. The chemical 
engineer, however, can find but little help, as the 
work either deals with evaporation as applied to a 
specific type of plant, or else is almost entirely 
mathematical, and in some cases seems to be devoid 
of experimental backing. Furthermore, in general, 
the conclusions of the mathematical analyses of the 
problem are apt to be couched in such form that they 
cannot be applied to practical problems. The paper 
concerns itself with evaporation from water surfaces 
at different temperatures under varying conditions 
of draught. 

* Read at the Second Annual Meeting of the Institution 

of Chemical Engineers, July lflj> 1924. 
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Experimental ; 

The evaporating pans used were made of sheet 
copper, all being of the same depth, viz., three inches, 
and supplied with heating coilp of Ni-chrome wire, 
earned on half -inch silica tubes set along the lengths 
of the pans about a quarter of an inch from the 
bottom. 

Four pans were employed, 3in.x 12 in., Gin. X 12 in., 
12 in. X 12 in. and bin. X 18 in., the first with one, 
the second with two, and the third with four heating 
coils. The 6 in. x 18 in. pan had two coils only. 
The heaters in the 3 in. X 12 in., and the 6 in. x 12 in., 
were wound with 105 turns of wire in each; in the 
foot square pan, the inner coils had 105 and the outer 
130 turns, while those in the 6 in. X 12 in. pan earned 
150 turns. 

A duct through which a current of air could be 
blown over the evaporating pan in use was provided. 
This duct was made in four sections of galvanised 
iron, each section being 2 ft. Jong, three of them 
9 in. high by 1 ft. 6 in. wide. The remaining section, 
in one end of which was the fan creating the draught, 
was 18 in. square at the fan end and tapered to the 
same section as the other three sections. The 
end of the duct remote from the fan was left open. 

The photograph (Fig. 1) gives a general view of 
the apparatus. 



Fro. 1 


The section of tho duct below wliich the pan was 
placed was provided with a window 1 ft. square in 
the roof, and one in each side 1 ft. by 6 in. In the 
bottom a hole was cut which sufficed to admit 
entrance of the upper edge of the evaporating pan, 
the remainder of the open space round the pan being 
closed by pieces of galvanised iron. 

The draught was created by means of a fan driven 
by belt and pulley from a motor, means of adjustment 
of the speed within fairly narrow limits being pro- 
vided by an external resistance. In order to obtain 
greater limits of variation of draught, a series of 
driving pulleys from about 4 in. to 18 in. in diameter 
was furnished. 


The temperature of the water in the pan was 
determined by means of a mercury thermometer hung 
from a wire across the duet, the tubes containing 
the lifting elements being covered by 40-mesh 
copper gauze bent into the shape of inverted U’s — 
this to cause better distribution of convection 
currents in the water. 

In several experiments the temperature, at different 
points of water was taken, but was found to be 
substantially tho same throughout, the difference 
from point to point being of the order of half a degree. 

The evaporating pan when in use was carried on 
one pan of a balance, so arranged that the upper 
edge of tho pan was just above the level of the 
bottom of the duct. 

The general method of conducting the experiments 
was as follows : — 

(a) Tho temperature of the w'ater in the pan was 
brought to the desired point by regulat ion of tho 
heater- current and was maintained steady or very 
nearly so. During this preliminary period t he draught 
was on, the speed of the air-current being determined 
by means of a fan- type anemometer placed at the 
open end of the duct on the middle lino thereof. 

(b) The conditions having become steady, the 
pan of water was rapidly counterpoised, a stop- 
watch was started and the temperature of the water 
was noted. 

(c) A known weight was then placed alongside 
the pan of water, tho magnitude of the weight 
depending on the rate of evaporation, and the 
apparatus was observed, the time being noted when 
the balance again stood level. The temperature 
of the water was then taken again. 

(d) Another weight was then placed alongside 
the pan, and the time taken for equilibrium to be 
established was noted. This was repeated a number 
of times, till a suitable weight of water had been 
evaporated. 

(e) The amount of water evaporated in one 
experiment depended on tho conditions, falling as 
low as twelve grammes in the ease of the smallest 
pan without draught, and rising to as much as six 
to eight hundred grammes in tho case of the largest 
pan. The accuracy of weighing was in tho neigh- 
bourhood of 0-02 grammes. 

(f) The dew point of the air of the laboratory was 
taken by means of a Hinchley hygrometer at least 
once during each experiment, and the barometer 
was read periodically. 

(g) The results were calculated to kilogrammes 
of water evaporated per square metre of surface 
per hour, and for each pan and each draught these 
rates were plotted against tho difference between 
the vapour pressures of the water at the temperature 
of that in the pan, and at the dew point observed 
during the experiment. 

(h) About two hundred and fifty experiments 
in all were carried out, a small number of these 
being in still air, these latter to test the validity of 
the formula published for evaporation in still air 
by Hinchley (J.8.C.L, 1922, xh, 242 t). 


842 


CHEMISTRY AND INDUSTRY 


Aug. 82, 1924 



(Po Pd) »nrn. 

Evaporation in 3 in. \* 12 in. pan. Transverse draught, 
v Draught /»-! 2 metres j^r second, 

A ,» 4*00 

LI 3-57 

o „ 217 


Fio. 2 



Evaporation in 3 in.x 12 in. pan. Longitudinal draught. 
O Draught 4-00 metres per second, 
x „ 2-71 „ 


100 „ 

Fig. 3 

(i) The details of a single experiment which serves 
to indicate the general run of the observations 
may be given : — 



(l>« Td) mm. 

Evaporation in 0 in.x 12 in. pan. 
V Draught 5*20 metres per second. 


A 

> 417 „ 

rj 

, 2-87 „ 

0 

. 102 „ 

X , 

l'4l „ 


100 „ „ „ 


Fig. 4 



Evaporation in 0 in. x 12 in. pan. Longitudinal draught. 
A Draught 4*33 metres per second. 

U „ 3*72 ,, 

o 2-98 „ 

x „ 1-47 

0-95 „ 

Fia. 5 
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Throughout the following, the symbols used are 
as follows : — 

W is the rate of evaporation in kilos per square 
metre per hour corrected to a barometric pressure 
of 760 mm. 

p c is the vapour pressure of the water in the pan 
in mm. of mercury. 

Pd is the vapour pressure of the water in the 
air in the same units. 

v is the velocity of draught in metres per second. 


(2) Over a range of draughts from 0-9 metres per 
second, and with water temperatures of from 20° 
to 70° C., the rate of evaporation, is found to be, 
for practical purposes, in accordance with the law 
W- a(pe' — pa), where a is a coefficient varying only 
with the draught, and is equal to 0-031 1 0-0135 v. 

(3) Figures 2 to 9 show the experimental results 
plotted against a (p e — pa) basis, the rates being 
obtained at a number of fixed draughts in each 
pan. It is seen that the plots are substantially 



(p 0 Pd) null. 

oration m Gin. x lft. Gin. pan. Longitudinal draught. 
a Draught 5-3G motroa per second. 

A . 04 } 


□ 

o 


4-38 

2-81 

1-56 

1-08 



Pu-Pd nun. 

Evaporation in Gin.xl ft. Gm. pan on right side of duct. 



Pe Pd 

Evaporation in Gin. X 1 ft. Gin. pan on left side of duct. 
* Draught 3-99 metres per second. 

O 2 88 „ 

x „ 1-58 „ 

l-l.i „ 


Results and Conclusions * k; ‘ ‘ 

(1) The Imperial College formula for evaporation straight lines, although at temperatures of over 
of water in still air was found to hold good, viz., about 60° C., particularly with the larger pans, 

/ }K — P<i N 12 there is a deviation from the straight-line law. Such 

W=( - — J deviation may be ascribed to the fact that under 

\ 50 / these conditions the mean value of the dew point, 
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and therefore of p<i over the surface of the pan, may 
vary considerably from that of the air of the labora- 
tory. The errors resulting from the assumption 
that the straight-line law holds good, will, however, 
under practical conditions of working, seldom exceed 
five per cent., as in drying-room practice, the tem- 
peratures and velocities will seldom rise as high as 
those of a number of the experiments in which 
these faults are apparent. 

(4) The individual formula* for the various pans 
studied are - 

3 in. X 12 in. pan, fraiiK\erso 

draught. W-( -028 -M>1« v)<Pu - Pd) 

Ditto, longitudinal draught. . W-~(*030~|-*013 v)(p v — pa) 

Gin. X 12 in. pan, trunsverne 

draught .. .. .. W — (’034 -f *01 2 v)(p e ~- p ( \) 

Ditto, longitudinal draught. . W -(*031 {-*010 v)(p« — pj) 
12 in. X 12 in. pan .. .. W ^(■027-j-*012 v)(p e — p ( i) 

0 in. y 18 in. pan .. .. W --(*034+012 v)(p c — p d ) 

Mean for all pans .. .. W — ( 031 -} *0135v)(p y — pd) 



Showing variation with draught of factor “ a ” in 

W-- a(pe-pd). 

— _ Average all pans. 

— — 3 in. pan. Transverse draught. 

- G in. pan. Transverse draught. 

Draught. Metros per second. 

Fig. 10 

(5) It will be observed that, according to the 
formulae above, in still air, the rate of evaporation 
should be directly proportional to the vapour pressure 
difference, whereas, in the absence of draught, it 
is found that the ratei^gog^rtional to this difference 
to the powey o f A j^ |^^^^™»bably arises from the 
fact that in tK^^^^Wj^Buhght, the air over the 
pan will be in motioif^aue to convection currents, 
the , magnitude and effect of these currents rising 


with the temperature. It will be recalled that a 
similar case is met with in the formula for loss of 
heat from surfaces duo to air contact: instead of 
the temperature difference, wo have the temperature 
difference to the power of 1*23. 

(6) According to the above formulae, preheating 
of the inlet air to the duct should have no effect 
on the rate of evaporation, provided that the air 
bo nob heated to such a temperature that transfer 
of heat from it to the water surface takes place. 
This conclusion has not yet been experimentally 
verified. 

in. per pec. 

5-0 4-0 4-0 3-5 



0 100 200 300 400 


(Pe-Pd) nun. 

Rates of evaporation calculated for various draughts, plotted 
against (p«~Pd)- Formula \V=- (-031 +*01 35v)(p e -pj). 
“No-draught” line is calculated from W— j[ , 02(p#- p^)] ) 1,3 
W--Kilo4. of water per sq. rn. per hour. 

Fjg. 11 


(7) It will be noticed that in the formula* for the 
individual pans, the “ no draught ” and the “draught" 
constants vary, the former from 0-016 to 0-012, and 
the latter from 0-027 to 0-034. Furthermore, this 
variation is not regular, and seems to bear no relation 
to the size of pan. Despite careful checking of the 
work, it has not been found possible to account 
for this, but it is suggested that this may be caused, 
in part, at any rate, by the fact that the draught 
w 7 as inclined somewhat to the axis of the duct, the 
result being that the distribution of the draught 
relative to the water surface must have been different 
in different pans ; in other words, the vertical com- 
ponent of the velocity varied in the different pans. 
A knowledge of the intensity of the draught at various 
points over the water surface would probably clear 
up this point, but apparatus for determining this 
satisfactorily was not to hand. 

(8) Figure 10 shows the variation of the factor " a ” 
in W - a (p c — p,i) with draught, (a) the average of 
all the pans, (6) the 3 in. and (c) the 6 in. pan with 
transverse draught. 

(9) On figure 11 is plotted a series of graphs show- 
ing the rates of evaporation calculated from the 
general equation arrived at from the experiments, 


in. per sec. 
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against vapour pressure difference. It will be noted 
that the calculated draught evaporations are far 
above the no -draught results from the Imperial 
College formula, up to a vapour-pressure difference 
of 480 mm. and with draughts from 0-5 to 4 0 metres 
per second. The question, whether, at lower draughts 
than those plotted, the straight line law will give 
place to some law intermediate betwoen the draught 
and no-draught formulae could not be solved practi- 
cally, owing to the difficulty of determining such very 
low draughts, but it seems obvious that the change 
from the curve to the straight line may occur when 
the vertical Component due to turbulence becomes 
greater than that due to convections. 

(10) The formula indicates that in the case of water 
solutions for which Raoult’s law holds, the rate of 
evaporation may be evaluated accurately from a 
knowledge of the vapour pressure depression. This 
has not been tested in the present investigation, but 
passing mention may be made of the fact that the 
Imperial College formula for still air evaporation is 
found to apply to the evaporation of solutions of 
glycerine. 

(11) Carrier (quoted by Hinchley in x>aper above) 
gives a formula for rate of evaporation, which, in 
metric units, is W ---0*0178 (l-fv/1-17) (p„ — p d ). 

The present formula if transposed into the same 
form becomes W =0*031 (l-fv/2*29) (p 0 — p d )- 

According to the Carrier formula, the rate of 
evaporation in a draught of 1*17 metres per second 
is double that in still air for the same vapour pressure 
difference, whereas the present formula shows that 
the effect of draught is almost exactly half this. 

In the absence of knowledge of the exact apparatus 
and means by which Carrier determined his figures, 
it is not possible to suggest any definite explanation 
of the discrepancy. 

(12) While admitting that the present formula 
is by no means an exact expression of the relation 
of the rate of evaporation to the physical conditions, 
it is hoped that the conclusions embodied in the 
present paper may find use amongst chemical engin- 
eers who have to solve evaporation problems. 

Edge Effect. — The experiments suggest that an 
edge effect exists (i.e., that a*proportion of the area 
is protected from the currents of air at the edges 
of the pan), but that it was very small. 

Vibration and Ripples.— At a point when ripples 
began to bo definitely produced an increased evapora- 
tion was apparent. Vibration of the apparatus 
produced a similar result. At the higher velocities 
ripples .were always in evidence. 

Effect of the Dimension s of the Duct. — This effect has 
not been well investigated, but at high velocities and 
temperatures there could be no question of the effect 
on the curves. 

Further Experiments. — Owing to the fact that p d 
changes somewhat during the passage over the 
surface, and with a view to reducing this to small 
dimensions, a narrow pan was made (1 in. X 12 in.). 
The results with this pan were more irregular, the 
departure from the straight line appeared to be 
greater, and the velocity factor was higher. 

Use of the Formula.— It is hardly necessary but 
it may be desirable to indicate how the formula may 


be applied in the design of evaporators and dryers. 
Having assumed the standard conditions at the inlet 
and outlet of the air, the rates of evaporation at these 
points may be estimated. The logarithmic mean 
of those results will give the average rate of evapora- 
tion throughout the plant and indicate the area of 
surface required for the conditions assumed. 

We wish to thank The Sturtevant Engineering Co ., 
Limited, for the gift of a large portion of (he. apparatus . 
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WHY WAS I BORN SO SOON? 

(With acknowledgment* to Bernard Shaw) 

By HENRY E. ARMSTRONG 

“If Science was what Science seems, 

And not the Science of our dreams, 

How much we’d hate her — 

But she ain't ” 

— Kipling (revised). 

Some may well reply- Why at all ? A more 
confounded nuisance never was. Worse than any 
kid, with his perpetual ‘ whys ’ and heuretie twaddle. 
We agree with the Dauphin and dislike being conse- 
crated with his rancid oil, let alone made to fight. 
Damn his Joan’ian ‘ voices,’ urging us to think ; we 
want to be let alone, not worried to answer absurd 
riddles. We are happy in our ionised ’ell and don’t 
wish for even a day off ; it has been made quite 
comfy by Sir James Dewar and Prince Conti, not to 
mention the saintly trinity, Arrhenius, Nern.st and 
Ostwald, who have taught us to disregard water and 
chop logic with equanimity.” 

This by way of Shavian preface. When a riddle is 
posed, sometimes someone says — ‘ k Ask another,” 
so let me follow such precedent and modestly ask — 
Is Wilder D. Bancroft a beaten-fraud and have I, all 
my life, been a born foolUnd the whole world chemical 

~ . . ■ V ' 
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a body of wiseacres ; or is perhaps the leg in the other 
boot ? Unless Bancroft- and 1 are rank rotters, the 
mind chemical is in a peculiar state of suspended 
animation, needing some catalyst to awaken it from 
its long-continued condition of catalepsy. This, 
however, is no mere riddle* but a serious problem in 
psychology— the psychology of the crowd sciential. 
We chemists think we are awfully fine fellows, 
whether or no we can roll a pill, superior to the vulgar 
herd- -but it is to be feared that our ‘ super bity/ 
however much it may be NYdxTiscd, has no reasoned 
foundation ; not only “ from the stalls and in the 
Press is an atmosphere of hypocrisy spread ” but also 
from the lecture desk and the text-book. 

Why do i bring the slim Bancroft upon the stage 
in such connexion, in connexion with myself ? Why 
this outburst of spleen { The exciting cause is a long 
disquisition, entitled Art ion of Metals on Citric Acid , 
by the said Wilder J)., in the May issue of the Journal 
of Physical Chemistry, a copy of which he has most 
obligingly sent to me. 1 shall ask that it bo buried 
or burnt with me. The opening sentence is signifi- 
cant : - 

,k Kor nearly thirty years, 1 have carried the 
reduction of nitric acid by metals in my note-books 
as a major problem to be taken up as soon as 
possible and, at different times during that period, 
I have suggested it to graduate students as a 
desirable thesis subject — all in vain.” 

What the state of those note-hooks must be, ex- 
posed as they have been so long to the influence of so 
corrosive an acid, can be imagined, if we think of the 
youthful Ira Kemsen's early experiment, when he 
placed a copper coin upon his father’s bare mahogany 
and poured upon it a few drops of Aquafortis. As he 
says, the miraculous effect, not only upon the copper 
and tlic mahogany but upon his fingers and trousers 
and the carpet, was startling and one that he never 
forgot. Bancroft’s soul, how r ever, like that of the 
multitude, seems not to have been easily seared by the 
acid and, until this year, note-books notwithstanding, 
he has displayed no fiercely burning curiosity to 
explain its marvellous behaviour. Like the world 
chemical, he has had eyes to see, nay more, he assures 
us, he has desired to see ; yet he has not seen ; 1 
will not use the language of Thermodynamics and 
say, w r hich is absurd ! but simply remark— that 
the ways of the workers in science are mysterious. 
Have T assisted in his conversion ? Last year, in 
Cambridge, England, I cast my gauge at him and 
challenged him to consider the facts of chemical 
change in general from an electrolytic standpoint. 
He did not then accept battle but said — “ he would 
go home and read.” Apparently, he has not only 
read but also marked, learnt and inwardly digested, 
quite a little and in a w r ay which would be flattering 
to my vanity had 1 any such element left in me. 
After telling us w hat the great Ostwald believed in 
1899 ; that Mellor is distinctly non-committal but 
inclines to Ostwald ; that Koscoe and Schorlemmer 
dodge the whole qutgtion (Chorus of ( Ihomists : 
“ And so do all of us ”) ; the gospel according to 
Veley ; how Horn*/ play&jafe with a vengeance — 
he refers to the work done fy^a former City firm, that 


of Ac worth and Armstrong, at a time which is prehis- 
toric to the pedagogues of to-day, the year of our 
gracious Lord one thousand eight hundred and seventy 
seven. After quoting with approval their state- 
ment : — 

“ We regard the action of the metal as consisting 
simply in the displacement of the hydrogen of the 
acid,” 

he adds the following, showing how his soul, like John 
Brown’s, has gradually been marching on towards a 
state of sanity and understanding : — 

“ This is, of course, a special statement of the 
electrolytic theory of corrosion, long before it was 
developed as a general theory by Whitney in 1903. 

A few years later, I pointed out that the most 
striking characteristic of an electrolytic action 
is that it occurs in two places — at the anode and 
at the cathode. This peculiarity can be made less 
marked by bringing the electrodes nearer and 
nearer together. When the distance between them 
vanishes, we have a chemical reaction in the 
ordinary sense of the word and not an electro- 
chemical reaction. Any chemical reaction, there- 
fore, which can be made to take place electrolyti- 
cally, must- consist of an anode and a cathode 
process. Considering the matter in this light, 
we see that there is a possibility of the anode and 
cathode processes interfering and of one perhaps 
masking the other.” 

The general results of the discussion are summarised 
in ten paragraphs, the first being : — 

“ The action of nitric acid on metals can be 
considered profitably as a ease of electrolytic , 
corrosion, the anode reaction being the formation 
of the nitrate. This is the view advocated by 
Armstrong in 1877.” 

The second is : — 

“ The nature of the metal shows itself in at least { 
three ways ; in the reducing power as measured 1 
by over-voltage ; in the catalytic action of the 
metal ; and in the catalytic action of the salt of j 
the metal. These three factors arc to be studied 
in detail” 

It is not for me to say that the first is good- -it is the 
issue to be disputed. The second, entirely Snarkian 
as it is, may be alright but seems to make confusion 
worse confounded, being compounded of fuming, j 
furious, otherwise fnmiious, w r ords, without any j 
defined, accepted meaning (compare Journal of 
General and Industrial Chemistry , July, p. 763). j 

However, I have a sort-of-a-kind of Rip- van 
Winklish, Wellsian Samac (the Dream) feeling 
on thus being woken up, though after only forty-seven 
years, to find myself dubbed a prophet, with evidence 
before me that a logical idea can be got into a present- 
day chemist ’s mind : the probability of ever pene- 
trating its thick cuticle had seemed too remote. It 
is fortunate my rescuer from a wilderness of oblivion 
should be the Giant Wilder, who publicly ranks, 
with Brutus, as an honourable man ; his words, 
therefore, may well be adsorbed by the hitherto 
earless multitude. Granted poetic license, my grati- 
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tude could not be better expressed than in the 
j Omarian lines : — j [ 

“ A Book of Versos underneath the Bough, 

A Jug of Wine, a Loaf of Bread -and Thou 
Beside me singing in the Wilderness — 

Oh, Wilderness were Paradise enow.” 

Provided the jug were big enough,* we might discuss 
Aquafortis to a finish and preach confusion to the 
many. 

1 feel that I owe an abject apology to Bancroft for 
my entirely previous behaviour. In extenuation, 
I I can only plead that I was subject to much evil 
electrolytic communication in my early youth, not 
\ the least being, that in 1870 1 happened into l ho 
position formerly held by Grove of gas-battery and 
“ Grove-battery ” fame. Often, with my own hands, 
T had to set up 50 Grove cells for use with a Duboscq 
projection-lantern and so sucked my fill of nitrous 
fumes and gained not only respect for the depolariser 
but began to ask myself what its function was. 

Everything conspired then to my electrical v tem- 
putation. ’ A set of Faraday’s Researches was knocked 
down to me, at Stevens’ Auction Booms, together 
with one of Frankland’s zinc ethyl digesters. 

Still, it is a horrible thought, as marking our rale 
of progress, that my son, already a Past- President 
of the Society of Chemical Industry, has not been 
taught by his text-hooks to know what I knew before 
his synthesis was even begun. Ho will shortly visit 
Cornell (l venture no geographical indication" of its 
location) and will, T trust, return from its tents 
imbued with a reasoned faith and carrying the 
\ message of a revised entente chimique from one to 
i the other shore, so near but yet so far, of the great 
salted pond he will cross. 

Smce, the inventor of the Smee cell, was one of 
j my bosses ; l)e la Hue another ; he and Hugo 
) Muller were at work, close at hand, at their silver 
chloride non-polarisable cell. To-day, no chemical 
student has anything to do with an electric -battery : 

| poor soul, electrons are just fed to him from a wire, 
as food is to the StroHjtmrg geese. Like the 
mechanic, he is being reduced to watching a machine, 
instead of doing things with his own hands. In my 
early youth I acquired a nasty way of myself burrow- 
ing for answers to some of the Whys ? ” that came 
into my mind. Later on, Paley’s Evidences ami the 
Law Courts infused elementary notions of logic 
into my composition, at the same time making rue 
suspect of all argument. My downfall was com- 
pleted by compiling an introductory text-book of 
Organic Chemistry, the only branch of chemistry 
with logic in it and some sense of proportion. T may 
be pardoned mentioning these details but it is well 
to make clear that light — may be darkness in my 
case — only comes with pain and tribulation, through 
experience, not a degree-course. It is written : — 

“ One’s feelings lose poetic flow, 

. Soon after twenty-seven or so.” 

* We have it from the Knight of Yadil, that wine was 
appropriately served to him in New York in a bedroom jug — 
as a natural detergent. 


This may he true of poetry but not of chemistry : 
the chemist only begins about that age to reflect 
and be worth his salt. Indeed, my faith was not 
declared and complete until 1885, when 1 adopted 
E 

C — as my motto and not only sought to 

evaluate E but asserted that chemical change, only 
took place when (at least) a three-component system 
was constituted : I could then safely predict that a 
mixture of hydrogen and oxygen would be found to 
be inexplosive. 1 already, at that date, put aside the 
Arrhenius speculation as without foundation m fact, 
taking particular objection to the absurd distinction 
drawn by the school between the two hydrides, 
HC1 and H 2 0. Hofmann, twenty years before, 
had taught me to appreciate their substantial identity 
in behaviour — but he was a chemist, with regard for 
facts. 

Unfortunately, to-day chemists are not like' hoys — 
they will not be chemists : they elect, like sheep, to 
go astray. Their leaders are described to a T in 
Lycidas, particularly as interpreted by Buskin in 
Sesame, and Lilies , a hook to be studied in preference 
to any chemical text-book. 

The method of our schools— the product of our 
vile examination system, which makes both Tsihr 
and Lernfreiheit impossible— is that of the tumed- 
up trousers hem, not that of Zadig as expounded by 
Huxley in his incisive essay. The situation has been 
described before to-day : — 

“ Profession izing moral men 


The poems bought in youth they read 
And say them over like their creed, 

All autumn crops of rhyme seem st range ; 
Their intellect resents tlu* change.” 

Perhaps in 1932, even Bancroft will assert the 
absurdity of the Arrhenic faith and will be accepted 
of men. Last, will come, not merely the recognition 
of her beauty but of the almighty power as a chemical 
agent, when duly married, of fair Hydrone. Then, 
my shade will have to apologise for my horribly 
previous behaviour : I shall take cure to leave him 
with a fully executed power of attorney. 

Physicists are indulging in the highest flights of 
imagination as to the electronic structure of atoms, 
while chemists have no consistent theory of the 
commonest interchanges of molecules — of chemical 
change in general. Our backwardness in framing a 
comprehensive theory is a disgrace to our cloth. 
What happens to a metal in nitric acid matters little 
— what does matter is the fact, that the souls of our 
young chemists are being filched from them by the 
present race of teachers, who are but foisting dogma 
upon them ; “ blind mouths," indeed, withholding 
from their pupils the art and power of thinking for 
themselves, of thinking logically and with regard for 
truth. The present ways of education lead directly 
to the devil and dullness. ; No other conclusion is 
possible, if Bancroft A>e indeed a Daniel come to 
judgment, a credible^witness. 
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Then, tear him to pieces, ye tribe of idolators, 
if ye cari ; if ye cannot, repent ye of your ways, 
cast* down your ikons, think what ye are doing and 
let others think. 

Cory clearly foresaw our situation in writing : — 

“ Fair ladies, by your leave, 

I would exhort you, spin and weave 
Some frugal, homely cloth. 

I warn you when I lead the tribes, 

Law shall strip you ; threats nor bribes 
* Shall blunt the just man’s wrath.” 


NOTES FROM WEMBLEY 

It is related that after Dickens had visited the 
“ (treat Exhibition ” he wrote to a friend : “ It is a 
dreadful thing to be obliged to be false, but when 
anybody says : " Hava' you seen so-and-so ’ I say 
‘ Yes,’ because if T didn't, T know he would explain 
it, and I can't bear that. . . .” Readers of the 

notes on the British Empire Exhibition that have 
been published from time to time in Chemistry and 
Industry may or may not feel with Dickens, but it 
cannot but be a general experience that so many 
“ so-and-so's " are yet to bo seen that visits have to 
bo multiplied. 

Lack of space last week prevented mention of an 
interesting exhibit on the stand of Messrs. Baird 
and Tat Jock (London), Ltd., in Ihe Chemical Section. 
The exhibit, due to Messrs. Ridsdale and Co., of 
Middlesbrough, illustrates the British chemical 
standards movement and- the “ Analoid ” system 
of analysis. There is no need to emphasize the 
importance of accurate analysis for chemical research, 
but when a sample, say, of ore, is examined by several 
chemists, the not'd for standard methods is not always 
realised. Messrs. Ridsdalc show nearly ninety stand- 
ardised samples, and these are used widely at homo 
and abroad, nearly 50,000 g. having been supplied 
in the eight years of existence of the movement. 
With every portion of standard, a certificate is supplied 
showing the co-operators, and the method and 
results of each analyst and the average result. The 
value of such standards is incontestable whether for 
chemist, manufacturer, buyer or engineer, and it is 
interesting that the movement is voluntary, the 
co-operators giving both service and material. The 
‘‘ Analoid ” system of analysis is a standardised 
method for steel, iron and slag, the object being to 
minimise variable factors, and to obtain results 
more quickl\, cheaply and simply. 

One must he particularly tall to watch the dougli 
go in and biscuits come out of the working bakery 
exhibited by Messrs. Baker, Perkins, Co., so thick 
is the crowd, and so unwilling is it to move. The 
smooth working of the plant is, indeed, fascinating, 
and gives reason to surmise that all the chemical 
plant made by this engineering firm at Peterborough 
is equally well-designed. 

An interesting visit can be paid to the stand of 
Messrs. G. and T. Weir, Ltd., Glasgow, in the Palace 
of Engineering, whether to their display of pumps or 
to’ the smaller stand devo tea to Monel rpetul and 
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nickel. Specimens are shown illustrating the many 
uses of monel metal due to its resistance to alkalis, 
hot gases, most acids, saline solutions, extremes of 
temperature, corrosion and abrasion. All the ordina ry 
operations of machining, welding, casting, polishing, 
etc., can be applied to the metal, which is used in 
making wire screens for paper mills, textile plants, 
glut' manufacture, alkali works and gas works, as 
sheeting for hydro extractors, centrifugal dryers, dye 
vats, and in the form of bolts used in soap and alkali 
works. Its resistance to high temperatures and fire 
action has led to its use in glass furnaces, super- 
heaters, valves and furnace stay bars, and it is 
particularly suitable for making pump impellers 
which must withstand the action of hot liquids at* 
high velocity. Tn the chemical industry monel 
metal is finding wide application, and its freedom from 
tarnish is an additional recommendation wherever 
appearance is important. 

Allen West and Go., Ltd., a firm which specialises 
in the manufacture of motor control apparatus, 
shows a large and comprehensive range of gear for 
the control of motors of all sizes, from small industrial 
machines to the large motors used on colliery winders 
and haulages. Oil-immersed, iron-clad, totally en- 
closed switchgear is shown as a 5-panel board and also 
separate units. The switchgear consists of a 375 amp. 
type “ SM ” circuit breaker for the incoming unit 
in the centre of the board, having a triple-pole isolat- 
ing switch, and trifurcating box. A patent safety 
interlocking device is fitted, which prevents the 
removal of either the oil tank or cover while the iso- 
lating switch is on. It also prevents the closing of 
the isolating switch if either the oil tank or cover is 
removed. The break has a free handle and conse- 
quently cannot be held closed on an overload. On 
the left of the incoming panel is a type “ SM ” star 
delta starter, and a type “ SM ” auto transformer 
starter. The design of these starters is similar to the 
main incoming circuit breaker unit ; they are used 
for starting up squirrel-cage induction motors. On 
the extreme right of the board is a type “ SRI ” 
combined stator and rotor starter, for starting up 
slipring induction motors ; this is suitable for motors 
up to 30 h.p. It comprises a 3-pole contactor switch 
for the stator circuit with overload trips, the con- 
tactor operating coils acting as a no- volt release, 
and a multi-contact faee-platc switch, with quick 
step-to-step motion, for cutting resistance out of the 
rotor circuit. Both the stator and rotor switches 
with the resistance are housed in the one case, 
whereby a very compact unit is obtained. The 
operation is by one handwheel only, and the stator 
switch cannot be kept closed on an overload or 
failure of voltage. This oil immersed switchgear is 
also shown made up for use in fiery mines and other 
places where tho air is laden with dangerous fumes. 
Another interesting exhibit, also representing the 
latest practice, is Ihe complete equipment for con- 
trolling a four motor crane. Other exhibits such as 
the complete equipment for controlling a 1500 h.p. 
winder motor, air break drum controllers, of the 
ordinary industrial type, for use in collieries, stamped 
steel resistances, lifting magnets, or special insulating * 
material, are worthy of close inspection^ 
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FORTHCOMING EVENTS 

Sept. 4 Iron and Steel Institute, Autumn Meeting at 
and 5. British Empire Exhibition, at 10.30 a.m. each 
day. (1) “ Changes of Volume of Steels During 
Heat Treatment,” by L. Aitchieon and G. It. 
Woodvine. (2) “ Investigations on the Herbert 
Pendulum Hardness Tester,” by C. Benedicks 
and V. Christiansen. (3) “Effect of Changes 
in Total Carbon and in the Condition of Car- 
bides on the Specific Resistance and on eomo 
Magnetic Properties of Steel,” by E. D. Camp- 
bell and G. W. Whitney. (4) “ Pickling: The 
Action of Acid on Iron and Steel, and the 
Diffusion of Hydrogen Through the Metal,” 
by C. A. Edwards. (5) “ Examination of Iron 
from Konarak,” by J. N. Friend ard W. E.. 
Thorneycroft, (6) “ On the Nature of High- 
Speed Steel,” by M. A. Grossman and E. C. 
Bain. (7) “ Improvements in the Brinell Test 
on Hardened Steel, including a New Method 
for Producing Hard Steel Balls,” by A. Hult- 
gren. (8) “ Present Position of the Theoriee 
of the Hardening of Steel,” by W. Rosenhain. 
(9) “ Effect of Free Surfaces on the Plastic 
Deformation of Certain Metals,” by F. C. 
Thompson and W. E. W. Millington. 

Sept. 8 Institute of Metals. Annual Autumn Meeting, 
to 11. to bo opened at the Institution of Mechanical 
Engineers, when W. M. Corse, S.B., will 
deliver the third annual Autumn Lecture. On 
September 9 the morning will he devoted to 
reading and discussion, of papers, followed by 
luncheon at the Connaught Rooms, Kingsway, 
tlu* afternoon to lie spent at Wembley. 

The following papers will be read: — “A Method for 
Measuring Internal Stress in Brass Tubes,” by R. J. 
Anderson and E. G. Fahlman; “The Application of the 
Ideal Solubility Curve to the Interpretation of Equi- 
librium Diagrams in Metal Systems,” by D. H. Andrews 
and Prof. J. Johnston; “ Seventh Report of the Corrosion 
Research Committee of the Institute of Metals,” by G. D. 
Bengough and R. May; “Comparative Results on 
Oopper-Silicon-Aluminium and Other Aluminium Alloys 
as Obtained on Separately Cast Specimens and Specimens 
cut from a Crankcase Casting,” by E. H. Dix and A. J. 
Lyon; “The Determination of Sodium in Aluminium,” 
by D. M. Fairlie and G. B. Rrook; “ The Extrusion of 
Brass Rod by the Inverted Process,” by R. Genders; 
“ Investigation of the Effects of Impurities on Copper. 
Part II — The Effect of Iron on Copper,” by D. Hanson 
and Grace W. Ford; “ The Relationship Between Tensile 
Strength, Temperature and Cold-AVork in Some Pure 
Metals and Single Solid Solutions,” by D. H. Ingall; 
“ On the Effect of Progressive Cold-Rolling on the Brinell 
Hardness of Copper,” by H. Moore; “Experiments on 
the Working of Nickel for Coinage,” by Sir T. K. Rose 
and J. H, Watson; “ Some Experiments on the Effect of 
Casting Temperature and Heat-Treatment on the Physical 
Properties of a High-Tin Bronze,” by F. W. Rowe; 
“ Some /’Experiments on the Influence of Casting Tempera- 
ture and Moss on the Physical Properties of Admiralty 
Gun-Metnl,” by F. W. Rowe; “Studies in the Alu- 
minium-Zinc System,” by T. Tnnabe; “Metal Spraying 
and* Sprayed Metal,” by T. H. Turner and W. E. Ballard. 

Sept. 15. British Empire Exhibition. Conferences of 
Engineering Societies, to be held in Conference 
Hall No. 4, at 10.30 a.m. Short papers on 
various Engineering Subjects will be read and 
discussed. 


SOCIETY OF CHEMICAL INDUSTRY 

CHEMICAL INDUSTRY DINNER . 

It haa now been arranged Unit the Autumn Dinner 
of the Society, already intimated to be held on 
November 14, will be a joint function under the 
auspices of the Society of Chemical Industry and 
the Chemical Industry Club. The Dinner will be 
held in the hid ward VI t Rooms of the Hotel Victoria, 
Northumberland Avenue, London, W.C. 2, and will 
be presided over bv Mr. W. J. U. Wooleoek, C.B.E., 
President of the Society. , 

It is hoped that a large number of members of 
each of the bodies mentioned will, in due course, 
procure tickets for themselves and their ladies. 
A circular letter with further particulars and a form 
of application for tickets will be issued early in 
September, but members are asked in I he meantime 
to note the above date and place for the dinner. 

ANNUAL REPORTS OF THE PROGRESS OF 
APPLIED CHEMISTRY 

The price of Volume VI IT (1923) to members of 
the Society is 7s. (>d., and to non-members 12s. (Id., 
post free in each ease. 

Fellows of the Chemical Society have the privilege 
of purchasing the volume at the price of 10s. post free. 

A set of Volumes 11 to VIII inclusive can be 
purchased by a member of the Society at the price 
of £2 2s (id., and by a non-member at the price 
of i‘3 1 5s., post free in each case. 

CHEMICAL SOCIETY’S ANNUAL REPORTS 

The Council of the Chemical Society has decided 
to increase the price of future issues of the Annual 
Reports on the Progress of Chemistry, and the 
volume for 1924 (XXI) which will be issued next 
year will be sold to the public at l()s. (id., plus postage. 
To members of the Society of Chemical Industry w ill 
he given the privilege of purchasing the volume at 
9s., post free. Orders, accompanied by the appropri- 
ate remittance, should be sent to the Assistant 
Secretary, Chemical Society, Burlington House, 
London, W. 1, before the end of the present year. 

DEATHS 

Reilby, Sir George T., F.R.S. (Original Member), of 29, 
Kidderpore. Avenue, Hampstead, London, N.W. 3, 
Former President of the Society. On August I, 1924. 
Berk, Frederick W. (elected 1893), of'- 1, Fenchurch 
Avenue, London, E.C., Chemical Manuiacturer. On 
June 23, 1921. 

Biggart, William L. (elected 1891), of 29, Catherine 
Street, Greenock, Public Analyst. On March 14, 1924. 
Dobbie, Sir .lames J., F.R.S. (Original Member), of 
Fairlio Cottage, Fairlie, Ayrshire, late Government 
Chemist. On June 19, 1924. 

Ear]), William R. (Original Member), of Preston Brook, 

* near Warrington, Chemical Manufacturer. On .Julv 
25, 1924. 

Farrington, T. (Original Member), of 4, Waterloo Place, 
Cork, Ireland, Chemical Engineer. On Mnv 2, 1924. 
Lorleberg, Charles (elected 1909), of Messrs. R. W. Givoff 
and Co., Thames House, Queen Street Place. London, 
E-C., Director. On June 11, 1924. 
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ACADEMIE DES SCIENCES 

On June 23 M. Rateau communicated a paper 
by M. DumanoLs, showing that tetraethyl load used 
in aviation engines to prevent “ knocking ” enabled 
the volumetric degree of compression to be raised 
from 5 to 9. M. Mesnager communicated a paper 
by M. do Floury on the use of light alloys for the 
pistons of internal-combustion engines, showing 
that it is not the thin piston but the piston which 
is sufficiently thick that is required in light metal. 
M. Lindet recorded that M. Hethe has obtained t lie 
glyceride myristine from milk fat by direct crystal- 
lisation in ether. Ho also stated that, according 
to M. Sail lard, this year the molasses would contain 
more raffinose than in preceding years, and that this 
sugar seemed to form in the beets at the end of 
the season and during storage. 

On July 10 M. Schloesing presented a note by 
MM. Heim and Andubert on the agglutination and 
coagulation of rubber latex, the object being to 
define the agglutinating and coagulating power of 
various agents so that the rubber could be classified 
and compared. Prof. Mourou described some work 
on the radio-activity of hot springs in Madagascar 
and Reunion. In general the gases of the springs 
are feebly radio-active, hut the dissolved radium is 
present in double the usual quantity and in one 
spring thorium emanation was identified. It is 
known that the injection of serum from another 
species of animal may cause poisoning. In a paper 
presented by Dr. Roux, MM. Lumicre and Couturier 
showed that sera lose their toxic power when held 
in a vacuum, a conclusion which suggests that 
carbonic acid plays an important part. In fact, 
on subjecting sera detoxicated in a vacuum to the 
action of carbonic acid under pressure the sera 
recovered their to^ty. The conclusion was that 
the toxicity of normal sera was due to the physical 
state of the flocculate, the form of which depends 
on a labile fixation of carbonic acid on certain amido 
groups of the proteins, or on other elements present. 

On July 21 Prof. Haller described work on the 
essential oil of the iris by MM. Langlais and Goby, 
who have isolated from it, in addition to irone, a 
series of fatty acids including caprylic, pelargonic, 
capric, laurie and other acids. M. G. Bertrand 
described researches tending to show that zinc 
is a growth factor for organisms in whicli it exists 
in small quantities. Dr. Roux described a gravi- 
metric methctfl, duo to M. Fosse, for estimating 
eyanamide. 

The following chemistry prizes have been awarded : 
Prix Montyon des Arts Insalubres, divided between 
M. R. Andre (2500 f.) and M. Lazennce ; Prix 
Lacago (10,000 f.), for the best work on chemistry, 
to Prof. (\ Matignon; Prix Jecker (10,000 f.), for 
progress in organic chemistry, to Prof. Simon, of 
the Natural History Museum; Prix Hpnzeau, to 
M. Chevenard ; and tjhe Fondation (labours (3000 f.) 
to Mile. S. Wdl 

On Jdly 28 Dr. Roux communicated a paper 
Jfcy N ¥ ,M. Fernbach and Stoloru showing that the 
Antiseptic power of hops was only shown in culture 
'‘media having a sufficient hvdroiren-ion concentration. 


This observation is of practical interest to the 
brewer, as it shows that the quantity of expensive 
hops necessary could be reduced by increasing the 
acidity, which in addition assists to stabilise the 
beer and aids the preservative action of the hops. 

Prof. Moureu described the result of work by 
M. Job on the catalytic activation of ethylene by 
organo -metallic compounds, and also announced that 
Prof. Matignon had obtained oxalic acid from carbon 
monoxide and potassium carbonate heated to 
470° C. under a pressure of 243 atmospheres. 

On August 4 Dr. Roux discussed thfe conclusions 
arrived ai by M. J. Regnier on the variation of the 
anaesthetic power of a solution of cocaine chlor- 
hydrate as a function of tho hydrogen -ion con- 
centration. The anaesthetic power depends on the 
reaction of the solution ; if this is alkaline, anaes- 
thesia Is more rapid and lasts longer. 


THE FRENCH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 

The annual meeting of this association has just 
been held at Liege (Belgium), under the presidency 
of M. Viala. The chemical section, presided over 
by M. Huybrechts, had a number of interesting 
papers. M. Lance described the substitution of 
carbon monoxide (produced in an auxiliary gene- 
rator) for metallurgical coke in the blast-furnace, 
the object being to reduces the consumption of coke 
and to produce by-products such as liquid hydro- 
carbons and hydrogen. Prof. Grignard and 
M. Stratford discussed the cracking of petroleum. 
M. J. Pougnet described tho action of ultra-violet 
rays and considered the ailotropic mod ideations 
of bodies in false equilibrium, and M. Meunier 
showed that gaseous mixtures which react violently, 
e.g., hydrogen and oxygen, methane and air, do 
not react when brought into contact with flame 
unless the proportion of the constituents of the 
mixture was confined within certain limits. Syn- 
thetic resins and their uses were discussed by M. G. 
Kimpflin. 

From biological observations made with M. Man- 
gin, M. Viala explained there was documentary 
evidence that the scale insect (“ Phthirioso } '), which 
caused great damage to the vine in Palestine, lived 
at the time of the Hebrews on the aerial parts of the 
vine. The scale insect, whicli is extremely sensitive 
to variations in atmospheric moisture, lives to-day, 
however, solely on the roots, thus showing the 
change in the climate of Palestine since biblical 
times. To aid its resistance against drought the 
scale insect lives in association with a fungus which 
grows around the wound made in the vine by the 
insect, over whicli it forms a protective covering. 


NITROGEN FIXATION IN FRANCE 

The National Industrial Office for Nitrogen 
recently established in France has been attached 
to the Directorate of Hydraulic Power, under the 
Ministry of Public Works. 
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CORRESPONDENCE 

“ METHANOL ” 

Sir, — The Federation of Swedish Chemical Indus - 
tires hereby begs to draw your attention upon the 
following : — 

Methyl alcohol has, as it is known, in many different 
countries caused and still causes a lot of poisoning 
cases. Especially in its pure state, the smell and 
the taste of methyl alcohol is so like the smell and 
tho taste of ethyl alcohol, that a confusion can 
happen very easily. Already the denomination 
methyl alcohol may give rise to the supposition 
that one has to do with an article which eventually 
may be used as a substitute for ethyl alcohol and 
thus is good for drinking. Besides this a slightly 
indistinct or damaged label may cause a confusion. 
Certain countries have already become aware of 
the danger this implies and changed the name 
methyl alcohol to methanol , by which one may 
consider the most important cause of confusion 
as eliminated. Thq National Wood Alcohol Asso- 
ciation has introduced tho name methanol in tho 
U.S.A. In Germany just as in England it has 
been partly adopted, for instance by the firm of 
E. Merck in Darmstadt. “ Methanol ” is no new 
denomination ; it was introduced in 1892 at the 
International Nomenclature Congress in Geneva. 

In Sweden, on account of the restrictions for 
selling of alcoholic drinks and their high prices, the 
abuse of substitutes of all kinds, including also 
methyl alcohol, has been rather frequent. It has 
even been proposed to dye tho methyl alcohol in 
order to prevent confusion with ethyl alcohol. In 
order to preclude difficulties which may arise in the 
trade of methyl alcohol, as well as on account of 
the above mentioned social reasons, tho Federation 
of Swedish Chemical Industries considers it to be 
its duty to recommend the adoption of the term 
methanol . The principal thing is that this is done 
in practice, i.e., that the article bears the proposed 
denomination everywhere where non-experts are 
handling it, as for instance in manufactures, ware- 
houses, during transport, <5tc. 

All interested parties, producers as well as users, 
have declared themselves for the cliango of the 
name. Some of the former, besides, expressed the 
desire that the Federation of Swedish Chemical 
Industries should inform foreign professional circles 
about the change. Even tho Swedish authorities 
and unions, e.g. y the Royal Swedish State Depart- 
ment of Health, the Royal Administration of the 
Swedish State Railway and tho Pharmaceutical 
Society have declared that they will adopt the new 
denomination methanol which thus soon will be 
generally used in S woden. 

As the same reasons as in Sweden probably exist 
also in your country tho Federation of Swedish 
Chemical Industries takes the liberty to inform your 
Society about this change and begs to ask you 
kindly to communicate it to the interested circles 
and contribute to the general adoption of tho denom- 
ination methanol by publishing the above in your 
Journal. 


Our association is addressing a similar communi- 
cation to tho respective unions in other countries. — 
I am, Sir, etc., Otto Li-xukuk, 

Sveriges Kemiska Industrikontor Federation of 
Swedish Chemical Industries 

Stockholm, August 15, 1924 

OPTICAL ACTIVITY AND POLARITY THEORIES 

Sir, — An attempt has recently been made, to relate 
the magnitude of the molecular rotation of an 
optically active substance to the “ polarity ” of the 
groups attached to the asymmetric atom (H. G. 
Rule, J.C.S . , 1924, 125, 1121). It is claimed that, 
in general, “ the replacement of a hj'drogen atom 
in an optically active compound by a positive sub- 
stituent displaces the rotation in the opposite sense 
to that due to a negative substituent, and that the 
magnitude of the displacement corresponds more 
or less closely to the position of the substituent in 
the polar series, so far as this can be judged from 
the limited data at our disposal/' 

The suggestion is an interesting one. Unfortu- 
nately, however, the meaning of the term “ polarity,” 
when applied to a group of atoms in a chemical 
compound, is not free from obscurity. Dr. Fliir- 
scheini (J.C.S., 1909, 95, 718), by comparing the 
strengths of substituted benzoic acids with that 

of benzoic acid (k x*>lar = \ j U( ^ a ;f k para\ ^ e q uce( x 
' 2 k benzoic acid 

the following electro polar series : -NH 2 , -OH,, -H, 
► OH, -01, -N0 2 ; in which -NH 2 is regarded as a 
strongly positive group and -N0 2 as strongly negative. 

Flurscheim’s classification of these groups appears 
to have been generally accepted. Thus Prof. 
Robinson (Annual Reports of Chem. Soc., 1922, 
p. 98) writes that “the groups -CH 3> -II, -Cl, -N0 2 
represent a descending series in regard to the electro- 
positive character of the constituent atoms,” and 
he explains the relative influence of these groups 
upon the case of hydrolysis of substituted benzyl 
chlorides as an example of general polar effect. The 
introduction of the -CH a group is supposed to 
render the molecule more electropositive anti therefore 
more easily hydrolysed, whilst the introduction 
of the chlorine atom or -N0 2 group renders the 
molecule less electropositive *aud therefore less 
easily hydrolysed. 

Flurscheim’s view has also been endorsed by 
Prof. Lapworth. “ There appear to 1)6, for example, 
(a) general polar effects, certain atoms tending to 
raise or lower the affinity of the molecule as a whole 
for an electric charge.” (Lapworth and Shoesmith, 
J.C.S. , 1922, 121, 1392.) 

On the other hand, according to the theory of 
induced alternate polarities, although Ihe ~CH a 
group must be regarded as positive in its general 
polar influence, the 0-atom in this group is negative 

from induced polarity, -C IL. In a similar manner 
the N-fttoin in the negative -NO., group has an induced 

+ 

positive polarity -Nf - . It would appear, therefore, 
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that, the -N0 2 group may be described either as 
highly negative or as highly positive according as 
one happens to be thinking of its general polar 
influence? or of its induced alternate polar influence. 
This circumstaneo renders the interpretation of the 
meaning of the phrase “ polarity of groups ” some- 
what difficult. 

From the introductory paragraphs of Mr. Rule’s 
paper, in which lie speaks of the work of Vorlitnder, 
Flurseheim, and Michael having “ prepared the imy 
for the theory of induced alte rnate polarity put forward 
by Lap worth," one draws the conclusion that when 
Mr. Rule refers to the “ polarity ” of a group 
attached to an asymmetric atom he is thinking of 
the induced polar influence of this grouj) ami not 
of its general polar effect. This impression is 
strengthened by a consideration of the order in 
which Mr. Rule places his groups : -OH, - CM, -(TT 3 , 
-H, -CXhH, -ON, ~N() 2 . This sequence, as Mr. 
Rule explains, can he arrived at by an examination 
of benzene substitution data. 

On the other hand, Mr. Rule's statement that 
the very similar series : ~(M, -Off, -CH 3 , -H, -C0 2 H, 
-CM, -NIL, can be deduced from “ the influence of 
various groups on the dissociation constants of sub- 
stituted acetic, (or benzoic) acids ” is a surprising 
one. For it is a familiar fact that chloroaootie acid 
resembles eyanoacetie acid in being stronger than 
the unsubstit uted acetic acid ; and that the three 
chlorohcn/.oic acids, like the three nit rohenzoic 
acids, all have higher dissociation constants than 
benzoic acid. Jn these cases the general polar effect 
evidently predominates over any other influences 
which may be at work. Tn other words, the effective- 
ness of the group in increasing the strength of the 
acid is in agreement with its position in Fliirscheim’s 
electropolar series : -N0 2 , -Cl, -OH, -H, -CH.„ 
-NH 2 , rather than with its position in the induced 
polar series : -N() 2 , -CM, -H, -0 H 3j -CJ, -OH. 

Mr. Rule makes the further claim that the scries 
-N0 2 , -ON, -H, -CH 3 , -Cl, “On, can be deduced 
from the inductive capacities of compounds of the 
typos CoH s X and O fl H 6 X. But since, according to 
the data quoted by Mr. Rule, the influence of these 
groups upon the inductive capacities is in the order 
N0 2 > ON > 01 > CH 3 > H it is not easy to see 
how this claim can be justified. 

The lirst of the examples by which Mr. Rule 
illustrates his hypothesis of the relation between 
optical activity and the ‘ polarity of groups ” 
attached to the asymmetric atom is a scries of 
derivatives of he vo-rotatory amyl alcohol. 


group as positive, it is natural to assume that he da 
considering its induced alternate polar influence. 

Writing the series again from this point of view, 
wo have 


+ 


PvCHjOH 

— 5-19 

R-CH 2 NH 2 . . 

— 5*10 

R(!H 2 C1 

+ 1*81 

R-CO-OH 

H- 18*21 

RCiLCOOH 

+10*35 


It will be observed that in all cases, except the last, 
the group R is in combination with positive carbon. 
From the point of view of the theory of induced 
alternate polarities, -C0 2 H is thus by no means 
v< the only positive group contained in the list/’ 
On the other hand. -CH 2 (X) 3 H may, in the language 
of the theory, be described as the only negative 
group which is directly combined with the radical R. 
If, therefore, there were any relationship between 
the molecular rotation of a compound and the 
induced polar effect of a substituting group, one 
would anticipate a change in the sign of the rotation, 

on passing from R*CO*OH to R*CH 2 *CO*()H. No 
change of this character is observed and hence one 
may conclude that the magnitude of the rotation 
is not dependent upon the induced polar effect of 
the substituting group. 

It is equally difficult to trace any relationship 
between the magnitude of the rotation and the 
general polar effect of the substituting groups. It 
would seem, therefore, that when Mr. Rule speaks 
of a relationship between optical activity and the 
“ polarity of groups ” he is attaching to the word 
polarity a meaning different from either of the 
meanings hitherto commonly associated with the 
word. — I am, Sir, etc., 

D. R. Boyd 

University College, 

Southampton 

“ COAL AND POWER " 

The Neglect of Science 

Sir, — The publication of “ Coal and Power,” 
Hodder and Stoughton Ltd., price Is. nett, which 
we are informed is the “ Report of an Inquiry pre- 
sided over by the Right Hon. D. Lloyd George,” 
and has the approval of Mr. Asquith, is rather inter- 
esting to the chemist and the chemical engineer. 


(R C H,,) . . . . [M]n The press is already full of articles on the question, 

1C (TL-OH .. .. 5*19 mostly written by politicians and other people 

R. OICnH., . . . . 5- 10 whose knowledge of the subject is limited to their 

R. (Tlo Pl * .. + i-8l gleanings from the Encyclopaedia Britannica, and 

R . ITk/CoH , , . . . ~j_ o*23 the episode is only another reminder that it is time 

R. CO-OH '*• .. + 18-21 the average chemist woke up. 

R. ClfScO OR .. | 10*35 If we do not have the actual control as well as 

the publicity, not only of coal and power but of 
With regard to this series Mr. Rule remarks “ it many other subjects vested in the technical man, 
will thus be seen tliat ~C0 2 H, the only positive whether he be, in the broad sense of the word, 

, group contained in the list, stands at one extreme engineer, chemical engineer, or chemist, instead of 
with the highly negative hydroxyl group at the the politician, the lawyer, the accountant and f 
qfcperj* r .A^ Mr. Rule here speaks of the -C0 a H similar people, we are bound* to come a cr^eh. The \ 
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state of the colliery industry has given us sufficient 
warning for years past, and the iron and steel indus- 
tries are drifting more and more to a serious crisis. 
The real reasons are very largely lack of scientific 
methods, including the neglect of the trained technical 
man, and the almost entire absence in industry 
until tho last year or two of the co-operative spirit. 

It is, of course, easy to laugh at “ Coal and Power ” 
from a scientific point of view — and any technical 
journalist could have written the “ power ” section 
as part of his daily work — but at any rate it shows 
the terrible conditions under which many of tho 
miners are compelled to live, and the chaos in the 
industry due to mining royalties, high railway 
rates, and all kinds of circumstances which handicap 
the technical management of coal mines. 

I have the greatest respect for any one who has 
to do with practical coal mining, a difficult, dangerous 
and heart-breaking job, but the fact remains there 
are enormous savings to be made in the colliery 
industry, of which of course the Report gives no 
indication. As already stated in a letter in your 
issue of July 18, tho colliery boiler plants use about 
6J per cent, of the coal raised, that is for average 
years, say. 17,500,000 tons out of 260,000,000 tons,. 
The nett working efficiency of colliery boiler plants 
is 55*5 per cent., and individual plants arc running 
at anything from say 32 i to 72 ^ per cent, efficiency, 
the lower figure being due to the egg-ended boiler, 
a few of which are still in use. Incidentally it may 
be stated this typo of boiler was invented about 
1750, and the average efficiency is much less than 
TO per cent. 

If scientific methods were adopted, the efficiency 
of colliery boiler plants could be raised to 70 per 
cent., and 3, 625. 000 tons of coal saved. Based on 
the examination of about 400 colliery boiler plants 
1 should say, roughly, that tho average installation 
consists of “ Lancashire ” boilers entirely in the 
open air, with a very moderately efficient covering 
over the top and none at all on the boiler fronts, 
no feed-water economisers, no superheaters, very 
badly leaking brickwork and poor working conditions 
for the firemen, very inefficient pipe coverings, leaky 
joints, and bad feed-water, although there is generally 
ample boiler capacity. 

It is not to be wondered at therefore that the 
average efficiency is 55*5 per cent., and it gives 
some idea of the utter neglect of scientific principles 
of steam generation when we reflect that the average 
boiler-plant efficiency of all the industries of the 
country is only about 58 per cent., and collieries 
are therefore not very much worse than the average. 
But another serious loss of efficiency in colliery 
operation is the neglect to use refuse fuels, of which 
millions of tons have been thrown away in the 
shape of anthracite “ duff,” pit sweepings, washery 
“ slurry,’ * high-ash content material and coke 
breeze (from coke-oven equipment.) At least an- 
other 2,500,000 tons of coal could bo released for sale 
if part of such refuse fuels were used under the steam 
boilers. Why have not the colliery industry opened 
research stations and solved these and other problems? 

As already indicated, I do not want to give tho 
the colliery ind^y is much 


in this respect to any other, but we are squandering 
our coal and other resources in every direction 
simply because technical men such as the chemist 
are either not employed at all, or else regarded as of 
little or no importance and paid accordingly. 

I have no space to deal with many other items 
in the Report, but the advantages of the super- 
power station are grossly exaggerated, no mention 
is made at all of the “ pass-out ” or bleeder ” 
principle, and low -temperature carbonisation is 
almost ignored, although one very promising principle 
— that of carbonising coal in front of steam boilers, 
as in the Mcrz and MacLellan process in England 
and that of Pintsch in Germany -is mentioned, 
presumably because the Report is largely a popular 
and very slipshod appeal for the super-power 
station. — I am, Sir, etc., 

David Brownlie 

A SUGGESTION 

Sir, — Some little time ago you were kind enough 
to admit to the Journal a letter from me in which 
it was suggested that to allow of higher rates of 
movement of canal boats an *' incurved collar ” 
should be adjusted to the sides of canals to throw* 
back the wash. 

As cheap carriage, and quicker carriage, of heavy 
chemicals, and other materials, is of prime importance 
1 am asking indulgence to make another suggestion, 
based on some laboratory experiments. The sug- 
gestion is to abandon the stern screw' propeller for 
canals and use air expelled under moderate pressure 
from a considerable number of small openings 
arranged on the sides of the boat, or vessel, so that 
the air escapes in a direction almost in line with the 
side and slightly directed downwards. 

Compressing the necessary volume of air is neither 
difficult nor expensive. The form of jet or opening 
that seems to meet most resistance from the water 
is one where the nirpipe opens out suddenly into a 

cone or funnel of about 60° / 

Water full of air bubbles does not appear to have 
the same erosivo power as the “ solid " water driven 
by the propeller. 

The water between the sides of the boat and the 
sides of the water container is filled with air bubbles 
which soften the swell and rush. 

The arrangement of jets in slanting lines from about 
one foot under water to nearly the bottom of the 
boat sides would probably be the most efficient and 
the oriiices of the air tubes half inch by one-eighth 
inch elipses CD seem better than circles. 

The best number of rows or series of these escape 
holes and their arranging and the pressure are 
matters requiring more elaborate experiments such 
as might be done at the N.P.L. 

It will be agreed that by some means we must 
quicken canal traffic and when some start is made 
in this line possibly our derelict canals may be 
brought back to life. — I am, Sir, etc., 

W. R. Hopcikinson 

Deep Cut, Hants 
ir Jlilv 1924 \ - 
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PERSONAL AND OTHER ITEMS 

|The Canadian Institute of Chemistry has ejected 
the folJowing executive for the ensuing year. Presi- 
dent, Dr. A. T. Charron ; Vice-Presidents, Prof. R. 
Harcourt, J. W. Shipley, C. E. Wallen : Secretary, 
L. E. Westman ; Treasurer, E. T. Sterne, and the 
following representatives were elected to the council 
to replace those retiring, Prof. E. H. Archibald, 
Vancouver ; L. F. Cooper, Calgary ; E. 'I 1 . Sterne, 
Brantford ; Prof. C. S. Whitby, Montreal, and F. 
Barnes, Shuwinigan Falls. 

At Oxford, Mr. A J. Walker, B.A., Queen's College, 
has been elected to a scholarship for research in 
physical science of £200 a year for two years, to enable 
him to pursue research in organic chemistry. 

Tlic board of governors of the University of 
Toronto has awarded to S. C. Blaylock, general 
manager of the Consolidated Mining and Smelting 
Company of Canada, 'Frail, B.C., the McCliarles 
prize for his work in connexion with the production 
of electrolytic zinc, and with the solving of the 
difficulty of treating complex lead, zinc and silver 
ore. Mr. Blaylock accepted the prize as Captain 
of the team, and it is to be distributed among the 
members of the staff. The money part of the prize 
has been given to the Trail Memorial building. 

On August 15 the marriage was solemnised of 
Miss Eva S. E. Coleman, B.Sc., daughter of Mr. 
W. H. Coleman, and Dr. W. M. Cumming, senior 
lecturer in organic chemistry in the Royal Technical 
College, Glasgow. 

The Times states that Glasgow Corporation, 
which opened a chemical department five years 
ago in association with the municipal gas works, 
made a profit last year of £270,000 from by-products. 

On the occasion of the meeting of the British 
Association in Toronto, a sptfU Convocation of 
the University of Toronto has^Rmferred honorary 
degrees of Doctor of Science on Sir David Bruce, 
Sir Ernest Rutherford, Sir Charles Parsons, and 
Sir Edward Russell. 

The following deaths are announced from Germany: 
Dr. K. Waldeck, technical director of the Nitrogen 
Stickstoffdiinger- imd Chemisehe Industrie A.-G., 
and R. Balhorn, founder of the Ruba soap works. 

The death is announced of Sir Samuel Turner, 
founder of the firm of asbestos manufacturers bearing 
the same name. 

J. H. Cremcr, who died in duly at Spartanburg, 
S.O., at the age of 80, had long been connected with 
the steel industry, and is said to have been the first 
to Produce ferromanganese on a commercial scale 
in tlie - Urn ted. States . 

We , announce the death of Mr. W. R. 

Bird, who^'Was' recently fleeted Chairman of the 
Soutly^fales Section of the Society of Chemical 
Indiw^y. Mr. Bird was returning from a motoring 
the Continent when he was taken ill at 
Stones, and died after an operation. He was a 
director of Bird and Son, Ltd., Cardiff, tar distillers 
and oil importers, and was a willing worker in social 
and <$fucational movements. 


Aug. 22, im 

The centenary of the death of Karl Arnold Kortum, 
one of the last alchemists, fell on August 16. 

Prof. All>ert Hesse, for many years editor of the 
Chemise has Zentralblatt , has died in his fifty-eighth 
year. After studying natural philosophy at Munster, 
Berlin, and Gottingen, lie gained his doctorate with a 
work on the terpenes. After a short time as chemical 
assistant at Gottingen he went into chemical industry, 
and contributed to the literature of chemical tech- 
nology, being especially interested in ethereal oils. 
In 1902 lie became editor of the Chernisches Zevlral- 
blatt. He was also known for his interest in economic 
and social questions in their relation to chemical 
industry. 

With regret we announce the death, at the age of | 
64, of Prof. J. Wertheimer, dean of the Faculty of 
Engineering and Professor of Applied Chemistry in the 
University of Bristol. Educated at University 
College, Liverpool, and Owens College, Manchester, 
he was headmaster of the Leeds School of Science and 
Technology from 1887 to 1890, when he became 
principal of the Merchant Venturers Research College 
at Bristol. When Bristol University was founded 
and its faculty of Engineering absorbed the Technical 
College, Prof. Wertheimer became dean of the 
Faculty. He had published text books on chemistry, 
and had edited a series of technological works. In 
addition to valuable services to the University he 
served on various public bodies and, during the war, 
ho organised the West of England industrial reserve 
for the production of munitions. 

We regret to announce the death of Mr. Edward 
M. Johnson of the firm of Messrs. Locke, Lancaster and 
Johnsons, London, well-known as manufacturers 
of white-lead and other lead products. Mr. Johnson | 
died on August 13 and was buried in Little Missenden] 
Churchyard on August 16. The funeral was attended* 
by many of his business friends, all of whom liked I 
and respected him. He was 59 years of age. } 

GENERAL 

Metallurgy In Belgium In 1923 i 

The output of coal amounted to 22,916,070 tons 
(against 21,208,500 1. in 1922); coke, 4,156,700 1. 
(2,849,884 t., in 1922). The number of blast furnaces 
alight at the end of the year was 40, being 6 more than 
at the beginning of 1923, and 14 less than the total 
number alight on December 31, 1913 ; at the begin- 
ning of 1922 there were only 14 blast furnaces. The 
production of cast iron was 2,188,130 tons (1,605,620 1. 
in 1922); steel, 2,216,650 t. (1,497,610 t. in 1922); 
finished steel, 1,943,390 1. (1,409,990 1. in 1922), 
finished iron, 207,740 1. (180,252 1. in 1922). The 
production of zinc rose to 148,080 t. against 113,137 t. 
in 1922. The output of crude zino by the Vieille 
Montagne Co. was 73,000 t. in 1923, compared with 
63,000 1. in 1922. Amongst the products were 
57,500 t. of sheet and worked zinc, and 24,600 t. of 
various zinc oxide and other oxide. Production by 
the same company included 11,400 1. of pig and 4400 1. 
of sheet lead, whilst the smelters produced 68,627 t. , 
of sulphuric acid. 
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REVIEWS 

The Simple Carbohydrates and the Glucosides. 
By E. Frankland Armstrong, D.Sc., Ph.D., 
F.R.S. (Monographs on Biochemistry, edited 
by R. H . A. Plimmer and F. G. Hopkins). 
fourth Edition. Pp. xi+293. London : Long- 
mans, Green and Co., 11)24. Price 16s. net. 

It is just fourteen years ago since the first edition 
of this monograph was published and the demand 
for three succeeding and enlarged editions shows 
not only the rapid development of the subject, 
but it is also a tribute to the manner in which the 
author has performed his task. The present edition 
has been thoroughly revised, and some 50 pages 
and two chapters added to the text. The author 
mentions Principal Irvine, Dr. T. P. Hiiditch and 
Mr. Rex Furness as having given him many valuable 
suggestions. It must be distinctly understood that 
the monographs of this series do not aim at being 
full treatises on the subjects they deal with, the 
text being subsidiary to the bibliographical tables. 
This fact has been kept well in mind in any criticisms 
which the writer lias been tempted to make of the 
present work. 

There are few chapters in organic chemistry which 
present such fascination to the student as that dealing 
with the sugars, uniting as it does the work of the 
pure chemist and of the biochemist better than per- 
haps any other in the whole range of chemical liter- 
ature. Nor can wo forget that the story presented so 
ably in the present monograph is due to the researches 
i of a single chemist, Emil Fischer. ‘‘ The outstanding 
feature of his method,” says Dr. Armstrong, “ was 
his absolute devotion to experimental enquiry, 
the unwearying persistence of his efforts to attain 
. a clearly foreseen goal, the gradual but always logical 
I manner in which problems were approached, and the 
| completeness of his attack. No one previously 
had set the same example of ordered, persistent 
enquiry.” It certainly befits the case that the 
task of writing a monograph on the sugars should 
fall to the lot of one of Fischer’s former pupils 
and assistants. * 

Fischer died in 1019, and he bequeathed to the 
world in general and to science in particular the rich 
legacy which is summarised in the present work. 
We owe to him the general scheme of the chemistry 
of the simple sugars as well as the conception of the 
glucosidic nature of the more complex members of 
tho carbohydrate group. True la cum© have been 
filled in here and there by other workers, but the 
frame work of the edifice is Fischer’s and Fischer's 
only. Thus it would seem that with Fischer’s death 
tho subject of sugar chemistry passed from the hands 
of an individual into those of a community. Indi- 
vidual effort, however, still counts, and in this 
connexion it ill not be invidious to mention tho 
work emanating from the St. Andrews School, 
commenced by Purdie and continued by Irvine at 
St. Andrews and by Haworth at Newcastle, as well 
as that of C. S. Hudson in America. From both 
sources valuable results have already accrued, and 
we may anticipate a still richer harvest in the future, 
Qf the eleven chapters in this monograph the first 


four deal with tho simple sugars (including the 
eyolosos) and their derivatives ; the fifth and seventh 
are devoted to the disaccharides and polysaccharides 
respectively ; the sixth is concerned with hydrolysis 
and synthesis ; whilst the subject matter of the 
remainder is under the following headings : The 
relation between configuration and biological be- 
haviour, tho natural and synthetic glucosides (two 
chapters), and the function of carbohydrates and 
glucosides in plants. 

As regards the aldoses the bulk of the space is 
devoted to d-glueose and its derivatives, as being 
the best known typical member of the group. The 
ketoses are also dealt with though not at such great 
length. The author now favours the use of numerals 
instead of Greek letters to indicate the carbon atoms 
to which the, oxygen ring is attached, thus avoiding 
confusion . Much im portance is q uite rightly attached 
to the evidence which has been brought forward 
of the existence of a new form of hexose, the y-form, 
and in this connexion the writer is pleased to note 
that Irvine's recent suggestion is mentioned, 
namely, that the so-called y-sugars may not be 
chemical individuals but simply the sugars acting 
as aldehydes and ketones. This suggestion receives 
support from the work of Ling and Nauji on the 
action of ammonia on glucose, as well as from some 
more recent w ork carried out in the w'riter’s laboratory 
on the reduction of the sugars in which the presence 
of ammonia has been found necessary. 

r J he existence of isomaltose is now regarded by 
the author as definitely established through the w ork 
of Ling and Nanji, but although mention is made 
of the isomaltose of Fischer which the author also 
isolated independently, no hint is given that the two 
sugars may be, and probably are, distinct substances. 
The hexatrio.se a-glucosidoisomaltose of Ling and 
Nanji should have been referred to under the trioses : 
it is even better characterised than Lsoinaltose as it 
possesses a sharp melting point. 

In dealing with a biochemical subject, the organic 
chemist is too apt to insist on the necessity of 
reactions proceeding by stages, forgetting that in 
the nature the dictum of the Greek philosopher, 
7 ravTa pel applies. On p. 174 the early suggestion 
of E. Buchner and his co- workers that lactic acid 
or alternatively dihydroxyacetone are intermediate 
products in the alcoholic fermentation of the sugars 
is mentioned. The former was shown by Slator to 
be unferment able by yeast, w hilst the latter is only 
slowly fermentable. It may be pointed out, however, 
that many intermediaries have no actual existence 
at any given interval of time, <.<}., formaldehyde 
in the photosynthesis of the carbohydrates. They 
serve merely to indicate the paths through 'which 
the changes travel, and they can only be isolated 
when substances combining with them and removing 
them from the sphere of action are present. The 
author, however, evidently agrees with this view, for 
he states that dihydroxyacetone is probably ferment- 
ed by yeast only after it has been converted into 
hexose, which is supported by Lebedeff’s observa- 
tion that tho organic phosphate produced during 
the fermentation of dihydroxyacetone is identical 
With the hexose phosphate of Harden and Young. 
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The author states that the knowledge of the more 
complex carbohydrates having reached a stage when 
structural formulae can be assigned to them with 
some degree of certainty, it has been felt desirable 
to introduce a new chapter dealing with so much 
of the chemistry of these substances as is required 
for the purpose. This statement disarms criticism. 
The new chapter covers 10 pages and is devoted 
entirely to structural considerations deduced from 
purely chemical work without reference to the action 
of enzymes. Most of the structural formula' which 
have been proposed for the basal unit of cellulose 
are reproduced, including that of Irvine, tri-1 : 5 
anhydroglueose. This latter requires that cellulose 
shall yield 70 per cent, of cellose, whereas the 
highest recorded yield which the writer has been 
able to find is 60 per cent, of cellose oct acetate by 
Klein in 1912, which has been confirmed, although 
Karrer and Widmer state that cellulose contains 
more than 50 per cent, of cellose complex. There 
can be no doubt that cellulose yields on complete 
hydrolysis nothing but glucose as this has been 
established by Irvine. Tt would seem not improb- 
able, however, that cellulose like starch consists 
of more than one polysaccharide. Hess, whose 
highly important work is not mentioned, brings 
forward evidence that cellose is a reversion product 
and also points out that cellulose itself is not a single 
substance. 

With regard to starch, it is pointed out that the 
structural formula for the basal unit of amylopectin 
proposed by Ling and Nanji is a dimeric form of 
irvinels triose formula for starch. No motion is 
made of the presence of hemicellulose in ^Pertain 
starch granules, notably in rice starch with which 
Irvine worked, as lirst pointed out by Schryver. 

Glycogen is dismissed in eight lines ; it is said 
to take the place of starch in animals, but its sources 
in the vegetable kingdom arc not alluded to. The 
other polysaccharides briefly noticed are inulin, 
mannan and xylan. 

But few additions have been made to the highly 
suggestive concluding chapter on the function of 
carbohydrates and glucosides in plants. Physio- 
logists have objected to the application of their 
word “ hormone ” by H. E. and E. E. Armstrong 
to denote substances such as hydrogen cyanide, 
hydrocarbons, alcohols, phenols, esters, ethers, etc., 
including as the author remarks, most of the sub- 
stances which Overton and others have classed as 
solvents for lipoids — which are able to penetrate 
the walls of plant cells. Bayliss contends, for 
example, that the action of these substances should 
be looked upon as due to the removal of some 
obstacle which prevents access of an enzyme to a 
glucoside. was certainly the way in which 

Overton j JKI d the phenomenon. 

Th&Jp^rarajnaphs in the chapter deal with the 
wjfli the genesis of the carbohydrates 

Certain of the graminea?. 

Sggltt the bibliograplu^tlio writer notices the omission 
or f w0 Oted in the text. The early 

3§oit|pns .of QztSBrs ” Biochemie dcr Pfianzen” 
'‘and*- of Handbuch dcr Kohlen- 

hydrate” are 1 ' quoted instead of the Pttest editions. 


In conclusion the writer would like to be permitted 
to add his tribute to the merit of Dr. Armstrong's 
monograph. It is a summary of the subject which 
will prove invaluable as a guide to the literature, 
not only for research workers, but also for those 
teachers whose lectures are based on original memoirs 
rather than on text books. Not the least important 
feature of the work Is, moreover, the many suggestions 
which it contains, the value of which can only be 
appraised by the authority with which the author 
is able to speak on a subject which he has made 
his own. 

Arthur R, Lino 

Kurzes Lehrbuch dkr Chemie. By Werner 
Mecklenburg. Second Edition. Pp. xvi+793. 
Brunswick : F. Vieweg and Son, 1924. Price, 
paper 20 m., bound 23 m. 

This book is based upon, and forms the thirteenth 
German edition of, Roscoo’s “ Lessons in Elementary 
Chemistry,” which first appeared in 1866 and was 
translated, among other languages, into Chinese. 
Of the body little remains, but the spirit of Roscoe’s 
book is preserved. The treatment is clear, with a 
practical tendency, and is descriptive rather than 
speculative. The theoretical portions arc clear and 
adequate. The sections on the Phase Rule, in this 
connexion, arc particularly good : cooling curves, 
the theory of double salts, reciprocal salt pairs, and 
alloys arc dealt with very well. The description of 
the metals includes very brief accounts of the so-called 
“rare elements,” and in this part the only thing 
which seems open to criticism is the treatment of the 
Periodic Law at the very end of the whole section. 

The Organic section is very readable yet fairly 
detailed. Important technical details and the chem- 
istry of daily life receive attention. This section is 
well balanced and up to date. The preparation of 
phthalic anhydride by air oxidation, the “ impossible ” 
compound triphenylmethyltetramethylammonium — 
(C 6 H 5 ) :{ C-N(CH :) ) 4 ~‘in which all five valencies of 
nitrogen are directly united with carbon, the com- 
pound (C 6 H 6 ) 2 : N ; 0, and the use of “ tetralin ” 
in artificial motor spirit (25 per cent, tetralin +25 per 
cent, alcohol +50 per cent, benzene), are all included. 
The book is wc*li printed on good paper and the dia- 
grams arc clear. J. R. Partington 

Modern Electro-Plating : A Guide Book eor 
Platers, Works Chemists and Engineers. 
By W. E. Hughes, M.A. Pp. vii+160. London : 
H. Frowde and Hoddcr and Stoughton, 1923. 
Price 16s. 

Tills book, as its author states in his foreword, 
is essentially a collection of articles published from 
time to time in the official journal of the British 
Electrical and Allied Manufacturers’ Association. 
Interested readers who followed these articles will 
bo glad to have them in more permanent form. 
It was very unfortunate, however, that the author 
in arranging these in book form did not see his way 
to enlarge on the technological side of the subject. 

The book is addressed particularly to platers, 
works chexnists and engineers.. Of these three classes* 
it vrijl unquestionably be of value, to 'the second 
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named. It, is difficult to imagine that the average 
electro-plater or even the average engineer would find 
very much assistance from the critical discussions 
of the work of other writers and investigators on the 
subject of the electro-deposition of metals with which 
this book is so freely interspersed. At the same time, 
to the works chemist, and particularly to the works 
chemist engaged in what may be termed “industrial 
i research,” the book contains very much of per- 
' manent value, and the critical descriptions of pub- 
1 dished literaturo on the subject will be very useful. 

\ The chapter on the structure of electro -deposited 
i metal fairly adequately fills a definite blank in existing 
/ text books on the subject, and is a subject with 
Uwhich the author is very well qualified to deal, since 
\ he has himself carried out some valuable investiga- 
tions. 

|ij One serious defect of the book is the omission of 
i^iny consideration of the precious metals, especially 
l|lilver and gold. The electro-deposition of these two 
,■ metals forms a very important section of the industrial 
jeieotro-deposition of metals, and one is compelled to 
/protest very vigorously against the undeservedly 
blighting references which are made in tho one short 
| paragraph in which silver receives mention at all. 

I [It is quite true that the basis of commercial silver 
! [plating is the “ poisonous ” cyanide of potassium, but 
1 the author does not hesitate to recommend essen- 
tially the same type of solution for copper. And 
one fails to see any really sound objection to the 
use of cyanide solutions under modern workshop 
conditions. 

A further omission of importance is that of the 
leposition of alloys, particularly brass, a subject 
upon which the works’ chemist or works’ manager is 
^ory often in need of technical information. 

In spite of these very obvious defects, however, 
/he book is a welcome addition to the meagre litera- 
ure of electro -plating. 

W. R. Barclay 

Kelly’s Directory of Merchants, Manufac- 
turers and Shippers of the World. 1924. 
Thirty-eighth edition. Vt A. I, pp. ccci+2522. 
Vol. IT, pp. cxviii-f 2158. London : Kelly’s 
Directories, Ltd., 186, Strand, W.O. 2. Price 
64s. 

The new edition of Kelly’s Directory includes all 
tho well-known and useful features of previous 
editions. In volume I (the world, other than the 
Biitish Km p ire), further information has been added 
/to the section devoted to Russia, which, like the 
i sections relating to other countries is provided with 
a sketch map showing the chief means of communi- 
cation and some condensed information useful to 
traders. The second volume relates solely to tho 
British Empire, in which the useful innovation has 
been made of including an alphabetical list of tele- 
graphic addresses in Great Britain and Ireland. 
The information given appears to be remarkably 
comprehensive and tho clear arrangement facilitates 
quick reference. The utility of Kelly’s Directory 
is only fully realised when the copy is wanted while 
' being used by someone else, and it is of value to many 


REPORTS 

Report on the Economic and Financial Condi- 
tions in Germany, April, 1924, by J. W. F. 
Thelwall, Commercial Secretary, 'Berlin, and 
On the Occupied Territories, by C. J. 
Kavanagh, Commercial Secretary, Cologne. De- 
partment of Overseas Trade. Pp. 190. H.M. 
Stationery Office, 1924. Price 5s. 

Tho outlook in Germany was no more definite 
at the beginning of this year than it has been at any 
time since the war (cf. Chemistry mid Industry , 1923, 
683). During practically the whole of 1923 the 
country was cut off economically from the Occupied 
Territories and had to resort to far-reaching adapta- 
tions to meet the situation. Currency difficulties 
w r ero great ; the failure to establish the new gold 
mark led to the introduction of the rentenmark, 
a form of currency available only for home use and 
not quoted on the exchange, hut which seems likely 
to fulfil its purpose of restoring normal conditions 
and paving the way to the introduction of a gold 
currency. 

During the year German trading policy underwent 
a revision, and the restrictions on ex ports were 
drastically cut ; a policy of protection hinders 
importation, but in this trade also some relaxation 
of the regulations has been made. The occupation 
of a large proportion of industrial Germany has made 
her dependent on imports even of some kinds of 
iron and steel goods. The textile industries did better 
in 1923 than in the previous year, exports showing 
an increase and imports a decrease. The export 
figures in the chemical and dyestulTs trades are 
comparatively good ; the demand for potash salts 
and fertilisers showed an increase, but that for 
chemical and pharmaceutical preparations fell. 
Rubber goods, porcelain, earthemvare and glass 
showed considerably increased exports. The total 
imports in 1923 were less than in 1922, but those of 
foodstuffs increased, as did also those of coal and coke, 
on account of reparations, deliveries and the Ruhr 
occupation. 

In tho report on the Occupied Territories is given 
an account of the chaotic conditions which prevailed 
during the Ruhr resistance and tho currency deb&clo. 
At present the territories are experiencing a phase 
intermediate between inflation and devaluation. The 
relations between the industrialists, and the bankers 
aro somewhat similar to those which arose in this 
country after the post-war boom ; German manu- 
facturers are not, however, saddled wdth large stocks, 
and once their financial problems are settled should 
find it easier to return to normal conditions. The 
value of the occupied areas lies chiefly in the coal- 
mining, metallurgical and chemical industries. Of 
the whole German coal resources, about 120 million t. 
per annum, 90 per cent., is now in occupied territory. 
This coal is tho basis of Gorman prosperity ; about 
one-half is used in metallurgical industries, Lorraine 
also drawdng on this source for coke. About 80 per 
cent, of the iron and steel works are situated in this 
area, which has a production equal to that of Great 
Britain. The Rhineland also draws on this district 
gte of coal -tar products . 
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Report on the Economic and Commercial Condi- 
tions in Turkey, April, 1924. By Col. 
H. Woods, O.B.E., Commercial Secretary, 
Constantinople. Department of Overseas Trade. 
Pp. 52. H.M. Stationery Office, 1924. Price 
Is. 6d. 

In the Turkish agricultural industry output was 
below normal in 1923, but prospects for 1924 are 
good. The Government has recently voted large 
sums to subsidise the industry, distributing seed and 
machinery gratuitously. Manufacturing industries 
have always been of minor importance, and military 
operations have resulted in the partial destruction 
of even the small industrial centres which existed 
before the war. The vine and spirit industry has 
been ruined by the introduction of a “ dry ” regime, 
and vine-growers have also suffered accordingly. The 
silk industry improved last year, but, as in all the 
manufacturing industries, lack of skilled labour, 
owing to the migration of Christians, lias proved a 
great difficulty. 

Trade in 1923 suffered from the political conditions 
as well as customs difficulties, and stocks of imports 
were kept as low as possible. The total imports 
were 458,744 t., and exports 350,484 t., most of this 
trade passing through Constantinople and Smyrna. 
The greatest value of imports was obtained from 
Great Britain, Italy coming second ; the staple 
export from both countries to Turkey is cotton, and 
Italian competition in this line with British merchants 
has become severe. Detailed advice is given to 
assist British traders in selling their goods in Turkey. 


% 
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Report on the FinaWjjal, Commercial and 
Economic Conditions in Rumania, March, 
1924. By A. Adams, Commercial Secretary, 
Bucarcst. Department of Overseas Trade. 
Pp. 66. H.M. Stationery Office, 1924. Price 2s. 

The principal feature in the trade of Rumania 
during 1923 was the continued vitality of the importa- 
tion of staple articles from Britain (cf. Chrtn. and lnd ., 
1923, 776). Cotton textiles, sheet iron, iron bars, 
agricultural machinery and coal remained the chief 
articles in demand. The general conditions in the 
import trade have been such as to discourage big 
orders, and traders have generally taken the easiest 
terms of payment offered, which do not often come 
from British manufacturers. Chemicals are now 
difficult to obtain from Germany, and there should be 
a good demand for British chemical and pharma- 
ceutical products if properly advertised. Coal im- 
ports dropped almost to zero during the war, but 
are now improving, though recent figures are not 
available. 

«^the agricrifltlp^., . industry is making progress. 
Restrictions on cereal exports have been removed, 
ari immense fillip to the trade, and the area 
Cultivation is increasing. The 1923 harvest 
the best for some years. 

The production of crude petroleum in 1923 was 
1,509,804 t., showing an increase over previous 
yearp since the war. Export of oruden^p is prohibited, 
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and general restrictions are in operation in order 
that the country may obtain as much benefit as 
possible from the industry. Borings were made 
during the year to the extent of 114,705 metres. 
All mining properties in Rumania are to be held 
by the State. The coal production during 1923j 
is not yet known, hut is expected to be larger than 
in 1922, when 2,116,000 t. was won. The production 
of salt in 1923 was 285,212 t. The sugar crop was 
good, and an export of 10,000 t. is anticipated. 
During the year 190,000 t. of Portland cement was 
produced, more than sufficient for local needs, which 
are, however, expected to increase. The metallurgical 
industries were hampered by the shortage of coke, 
as well as by financial difficulties. The problem of 
uniting the industries of Transylvania with those of 
the Old Kingdom are gradually being overcome j 
not only in the metallurgical industries but also ii 
others of a more general nature. i 


Report on the Economic, Financial and Indus- 
trial Conditions in Finland, March, 1924. 
By C. H. Mackie, H.M. Consul, Helsingfors. 1 
Department of Overseas Trade. Pp. 68. H.M. 
Stationery Office, 1924. Price 2s. 

In some respects the year under review' was les 
satisfactory than 1922 (cf., Cliem. and lnd., 1923 
1015). The large exports of that year were chief! 
due to the depreciated currency of the country, hi] 
since stabilisation was begun at the end of 192: 
the decrease in exports has been very marked. Export 
in 1923 were valued at 4385 million F. mark* 
against 4468 million F. marks during the prcvioij 
year. Great Britain takes more than one-third of t.i 
exports from Finland. Imports in 1923 were vakuf 
at 4607 million F. marks, against 3970 million | 
marks in 1922. Germany supplies about 30 per cen* 
of the imports, Great Britain about 18 per cent., anj 
the United States about 12 per cent. Great Britai] 
is the chief supplier of coal, coke and textiles. Tb 
demand for coal rose steadily during 1923, 524,670 1 
being imported, more than twice the total in 1922 
a somewhat smaller demand Is expected during th 
current year. Most of the chemicals imported ar 
obtained from Germany, which also supplies th 
hulk of the colours and colouring matters. 

Industry experienced an uneventful year, findin 
great difficulty in obtaining sufficient working capita 
The boom in the textile industry in 1922 gave wa; 
to a depression last year, when accumulated stock 
had to be worked off. The high cost of productio 
has led to a decrease in the export trade in glass, an 
factories aro no longer working to capacity. Som 
paper mills are doing well, hut others have had t 
suspen d operations . 


Dr. L. Benda, to whom was due the preparation 
of salvarsan, trypaflavin and similar compounds, 
recently celebrated his 25th year of service with 
Cassellaund Co., Frankfort, 
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COMPANY NEWS 

THE MAGADI SODA CO., LTD. 

The proposals of Brunner Mond and Co., Ltd., for 
the reconstruction of the Magadi Soda Co., Ltd., 
have now been issued, and the chief points of the 
scheme are : A new company is to be formed with a 
share capital of £830,000,’ divided into 250,000 
6 per cent, first preference of £1 each ; 1,320,000 
6 per cent, second preference of 5s. each ; 600,000 
12h per cent, preferred ordinary of 5s. each ; and 

100.000 ordinary of £1 each. The new company is to 
issue £500,000 6 per cent, first mortgage debentures 
j redeemable in 1045 at par, by means of a sinking 
I fund commencing in 1029. For the first two years 
jjtbe debenture interest and dividend on preference 
jtsharcs are to be paid out of any profits for each year, 
but afterwards the interest and dividends become 
Cumulative. Dividend on the preferred ordinary is 
ji>nly to be paid if earned and will be non-cumulative. 
preference and preferred ordinary shares will have 
jeio voting right for the lirst two years, but voting 
flower is given after that time on certain conditions. 

' One director is to be nominated by the Governor of 

Kenya Colony, one by the present trustees for the 
first debenture holders, and the remainder by 
Brunner Mond and Co., Ltd. The names of the first 
directors have to be approved by the Colonial Office 
and by the Senior Official Receiver. The proposals 
‘for exchanging debentures and shares are : Each 
uirst debenture to be exchanged for a debenture in 
the new company for the same amount, all interest 
Arrears being cancelled. Holders of second deben- 
tures and each unsecured creditor to receive flic first 
preference shares equal in nominal value to 75 per 
v cnt. of the former company's indebtedness, all 
Ate rest on second del amt ures and unsecured debts 
-Icing cancelled. Each ordinary share to be exchanged 
Y>r one second preference credited as fully paid ; 
*very twenty deferred shares to be exchanged for 
mo second preference fully paid. Each holder of 
■ ordinary and deferred shares of the former company 
i to have the right to subscribe in. cash at par for the 

600.000 preferred ordinary in* proportion to holding 
of second preference. Provision is to be made for 

i payment in full of certain creditors, such as the 
Government of Kenya Colony, Uganda Railway, etc. 

The total amount of these debts is not to be more 
than £20, (XX), and will be provided by the new 
company. Brunner Mond and Co., Ltd., are to 
he allotted at par 100,000 ordinary shares to be paid 
for in cash, and such preferred ordinary shares as 
are not taken up bv the second preference share - 
i J holders. Brunner Mond and Co., Ltd., will give 
guarantees to the satisfaction of the Official Receiver 
and the Colonial Government that the company will 
work the Magadi Soda Co.’s property to its full 
economic capacity. The scheme is subject to a lease 
being granted by the Colonial Office to the new 
company. 


Mr. F. W. Babingtoa, chemist in charge of the 
, laboratory of Customs and Excise, Ottawa, is retiring 
on penBidh. ' , * J * 


MARKET REPORT 

ThU Market Report is compilod from special information 
received from the Manufacturers concerned. 

Unless otherwise stated the prices quoted below cover fait 
quantities net and naked at sellers' works. 

GENERAL HEAVY CHEMICALS 

Acetic Aoid, 40% tech. . . £23 10s. per ton. 

Acid, Boric, Commercial — - 

Cryst. . . . . . . £45 per ton. 

Powder . . . . £47 per ton. 

Aoid Hydrochlorio . , 3a. 9d.- — 6s. per carboy d/d., 

according to purity, strength 
and locality. 

Aoid Nitric 80° Tw. . . £21 10a. — £27 per ton makers' 

works according to distriot and 
quality. 

Acid Sulphurio . . . . Average National prices f.o.r. 

makers’ works, with slight varia- 
tions up and down owing to 
local considerations ; 140® Tw., 
Crude Acid, 65s. per ton. 168* 
Tw., Arsenical, £5 10s. per ton. 
168° Tw., Non arsenical, £0 15s. 
per ton. 

Ammonia Alkali,. .. £0 15s. per ton, f.o.r. Special 
terms for contracts. 

Bleaching Powder .. Spot £li d/d. ; Contract £10 d/d 
4 ton lots. 

Bisulphite of Lime . . £7 per ton, packages extra. 

Borax, Commercial — 

Crystal . . . . . . £25 per ton. 

Powder . . . . £26 per ton. 

(Packed in 2-owt. bags, oarriage 
paid any station in Great 
Britain.) 

Calcium Chloride . . £5 17s. 6d. per ton d/d. 

Methylated Spirit 64 o.p. — 

Industrial . . . . 3 h. Id. — 3s. 6d. per gallon, accord- 

ing to quantity. 

Mineralised . . . . 4s. 2d. — 4s. 6d. 

Potash Caustic . . . . £30 — £33 per ton. 

Potass. Bichromate . . 6Jd. per lb. 

Potass. Chlorate.. .. 3d. — 4d. per lb. 

Salammoniao .. .. £32 per ton d/d. 

Salt Cake. . . . . . £3 10s. per ton d/d. 

Soda Caustio, solid .. Spot lots : delivered. £16 17s. 6d. to 
£19 7s. 6d. per ton, according to 
strength. 20s. less for contracts. 

Soda Crystals . . £5 5s— £5 10s. per ton ex railway 

depots or ports. 

Sod. Acetate 97/98% . . £24 per ton. 

Sod. Bicarbonate . . £10 10s. per ton, carr. paid. 

Sod. Bichromate. . . . 4Jd. per lb. 

Sod. Bisulphite Powder 

60/62%.. .. .. £18 — £19 per ton, according to 

quantity, f.o.b., l-cwt. iron 
drums included. 

Sod. Chlorate . . . . 3d. per lb. 

Sod. Nitrate ref d. 96% .. £13 5s.— £13 10s. per ton ex 
Liverpool. Nominal. 

Sod. Sulphide cone. 60/65 About £14 10s. per ton d/d. 

Sod. Sulphide cryst. . . £9 per ton d/d. 

Sod. Sulpliito, Pea Cryst. £15 per ton f.o.r. London, l-cwt. 

kegs included. 

RUBBER CHEMICALS 

Antimony sulphide — 

Golden , . . . . . 5fd. — Is. 4d. per lb., according to 

quality. 

Crimson . . . . Is. 3d. — Is. 6d. per lb., according 

to quality. 

Arsenic Sulphide, Yellow Is. lid. per lb. 

Barytes . . . . . . £3 10s. to £6 16s. per ton, acoord- 

ing to quality. 
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Cadmium Sulphide . . 3s. 9d.— 4s. per lb., according to 
quantity. 

Carbon Bisulphide . . £29— £31 per ton according to 
quantity. 

Carbon Black . . 7d.— 74d. per lb. ox wharf. 

Dearer. 

Carbon Tetrachlorido . . £f»G — £00 per ton according to 
quantity, drums extra. 

Chromium Oxide, green . . Is. 3d. per lb. 

5*1. — -7d. per lb. Demand very 
Indiarubber Substitutes, ) brisk. Prices likely to remain 
White and Dark ] steady owing to firmness of 
V. rapeseed oils. 

L^mp Black . . . . 44s. 9dj per cwt., barrels free. 

Lead Hyposulphite , . 7}d. per lb. 

Lithopone, 30% . . . . £22 10s. per ton. 

Mineral Rubber 14 Rub- 

pron ” .. .. £10 f>a. por ton f.o.r. London. 

Sulphur .. .. .. £10 — £12 per ton, according to 

quality. 

Sulphur Chloride . . 3d. per lb., carboys extra. 
Thiooarbanilide . . . . 2s. Od. per lb. 

Vermilion, pale or deep . . 5s. Id. por lb. dearer. 

Zina Sulphide . . . . 7|d. — Is. 8d. per lb., according to 

quality. 

WOOD distillation products 

Aoetate of Lime- 

Brown .. .. .. £14 10s. per ton d/d. Demand 

active. 

Gray .. .. .. £19 — £20 per ton. Fair demand. 

Liquor 9d. per gall. 32° Tw. 

Charcoal . . . . . . £7 6s. — £9 por ton, according to 

grade and locality. Demand 
below normal. 

Iron Liquor . . . . Is. 7d. per gall. 32° Tw. 

Is. 2d. -M „ 24° Tw. ' 

Red Liquor . . . . 10d.— ls.jfer gall. 14/16° Tw. 

Wood Creosote . . . . 2s. 7d. p^gall. Unrefined. 

Wood Naphtha — JjK 

Miscible .. 5s. perg8j|fc%O.P. Market dull. 

Solvent 6s. 6d. gall. 40% O.P. 

Fairly good demand. 

Wood Tar . . . . £6 per ton. 

Brown Sugar of Lead . . £46 per ton. 

TAR PRODUCTS 

Aoid Carbolic — 

Crystals .. .. 6Ad. per lb. Quiet. 

Crude 00 ’s . . . . Is. 9d. — Is. lid. por gall., accord- 

ing to district. Still quiot. 

Aoid Cresylic, 97/99 . . 2s Id. — 2s. 2d. per gall. Demand 

still good. Markot firm. 

Pale 96% .. .. Is. I0d.— Is. 1 Id. per gall. Quiet, 

Dark . . . . . . Is. 9d. per gall. Quiet. 

Anthracene Paste 40 %. . 4d. per unit per cwt. Nominal 
price. No business. 

Anthracene Oil — 

Strained .. .. 8d. — 9d. per gall/ Quiot. 

Unstrained .. .. 7d.— 9d. per gall. 

Benzole — 

Crude 65’s . . . . 10$d. — Is. per gall, ex works in 

tank wagons. 

Standard Motor . . Is. 4£d. — Is. 6d. per gall, ex works 
in tame wagons. 

I* u ra Is. 8$d. — Is. lOd. per gall, ax 

works in tank wagons, 

. Toluole— 90% . . . . Is. 5$d. per gall. 

Pure . , . . Is. 8d. — 2s. per gall. 

Xylol comb . . . . 2s. 3d. per gall. 

Pure . . - . 3s. 3d. per gall. 

Creosote — 

Cresylic 20/24% .. S^d. pergnll. Not much business. 

Midale Oil . . ) ,i • T 

s Heavy Oil . . P" «?“ in 

flu.~~X.~i a — \ &L — Id. per gall, in Yorkshire* 


Naphtha — 

Solvent 90/160 


Solvent 90/100 


Crystals and Flaked 
Pitch, medium soft 
Pyridine— 90/160 
Heavy 


Is. — Is. 3d. per gall, according 
to district. Markot flat. 

Is. — Is. lid. per gall. Demand 
maintained. 

Naphthalene Crude — 

Drained Creosote Salts £4 — £6, Quiet. 

Whizzed or hot pressed £9 per ton. Little business. 
Naphthalene — 

£13 — £16 per ton in Yorkshire 
and London respectively. 
65s.— 60s. per ton f.a.s. for nex, 
season. Frequent inquiries 
18s. — 18s. 6d. per gall. 

demand. ” 1 

12s. — 12s. 6d. Little businer 0 * jj 

INTERMEDIATES AND DYES 
In the following list of Intermediates delivered 
include packages except where otherwise stated. 

Acetic Anhydride 96% . . Is. 7d. per lb. 1 11 j IP 

Acid H. . . . . . . 4s. per lb 100% basis r* ' ** 

Aoid Naphthionio . . 2s. 4d. per lb. 100% ba 
Acid Neville and Winther 5s. 8d. per lb. 100 % basis d 
Acid Salicylic, tech. . . Is. Id. per lb. Improved 
Acid Sulphanilio . . 9$d. per lb. 100% basis , • 

AluminiumChloride.anhyd.ls. per lb. d/d. * * 

Aniline Oil . . . . 7£d. — 8Jd. per lb. naked at works. 

Aniline Salts . . . . 7jd. — 9d. per lb. naked at works. 

Antimony Pentachloride Is. per lb. d/d. 

4s. 6d. per lb. 100% basis d/d. 

Is. Id. per lb. 

4s. 3d. per lb. d/d. 

3s. per lb. 100% basis. 

4Jd. per lb. Domand steady. 

2s. Id. — 2s. 3d. per lb. 
moderate. 

2s. Id. — 2s. 3d, per lb. Dema^ 
moderate. [ 

2s. 3d.— 2s. lid. por lb. Jk 

2s. 6d. per lb. 100% basis. 

£85 per ton. J ne 

4s. Od. per lb. d/d., pacjjjad 
extra, returnable. 

2s. 3d. por lb. d/d. Drums <1 ^ 
9d. per lb. naked at works. 

£84 10s. per ton d/d. v *jr l 
Dinitrotolueno — 48/60° C. 8d. — 9d. per lb. naked at w<H n 
66/68“ C. Is. 2d. por lb. naked at wo*& 


Benzidine Base 
Benzyl Chloride 95% 
p-Ohlorphenol 
p-Chloraniline 
o-Cresol 19' 31° C. 
m-Cresol 98/100% 

p-Cresol 32/34° 0. 

Diohloraniline 
Dichloraniline S. Acid 
p-Dichlorbenzol . . 

Diethylaniline 

Dimetliylamlino . . 

Dinitrobenzene . . 
Dinitrochlorbenzol 
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Diphony Inn line 
Monocldorbenzol 
p Naphthol 
a-Naphthylamino 
J-Naphthylamine 
m-Nitranilinu 
p-Nitraniline 
Nitrobenzene 
o-Nitrochlor benzol 
N i t ronapht 1 1 alono 
p-Nitrophenol 
p-Nitro-o-amido-phenol 
m-Phenylene Diamine 
p-Phenylene Diamine 

R. Salt. . . . . . . 2a. fid. per lb. 100% basis d 

Sodium Naphthionate . . 2s. 3d. per lb. 100% basis d/d. 
s-Toluidine . . . . 8Jd. per lb. 

p-Toluidine . . . . 3s. 3d. per lb, naked at work*. 

m-Toluylene Diamine . . 4s. 3d. per lb. d/d. 

PHARMACEUTICAL AND PH0T00RAPHIC CHEMICALS 

Acid, Acetic 80% B.P. . . £45 per ton. 

Acid, Acetyl Salicylic . . 3s. 2d,— 3s. 4d. per lb., according 
to quantity. G6od domand. 
.. Price, firm. . ; 


2s. lOd. per lb. d/d. 

. £63 per ton. 

. Is. Id. per lb. d/d. 

. 1h. 4d. por lb. d/d. 

. 4s. per lb. d/d. 

. 4s. 9d. per lb. d/d. 

. 2s. 3 id. per lb. d/d. / 

. 5Jd, — 5|d. per lb. naked at work 
. 2s. per lb. 100% basis d/d. < > 

. 10i<J. per lb. d/d. ^ 

. Is. 9d. per lb. 100% basis d/d. X 
4s. 6d. per lb. 100% basis 
. 4s. per lb, d/d. 

10s. 3d. per lb. 100% basis d/^T 
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SOI 


Acid Bono B.P. 


Aoid, Camphoric . . 

Acid, Citric 

Aoid, Gallio 

Acid, Pyrogallie, Cryst- 


I ^Lcid, Salicylic . . 

jtoid, Tannic B.P. 
,10^’, Tartaric .. 
dol • « • 9 

anilide 

•ede 

und jpyrin 
he ( ’ 

ihare n * Benzoate 
>ut a ^ , 


p. Carbonate B.P. 
, k e Sulphate 


mlytcu 0( . 
[’referctjhtliol .. 
10 votfSa’Hs 
[>p,W££ if Carbonate 
„ Citrate.. 

„ Salicylate 

: p i SubndDrat# 

■Jo rax B.P. . , 


[romides . . 


(Ammonium 

Potassium 

Sodium 

llcium Lactate . . 


Mirnl Hydrate . . 

j*Joroforra 

"tote Carbonate 
yldeliyde . . 

irophosphates — 
Jfcium, soluble and 
Citrate free . . 

^Magnesium 

| Potassium, 60% 

I Sodium, 60% . . 
jiaiacol Carbonate 
Hexamine 

Homatropine Hydro bro- 

I mide 

Hydrastine hydroclilor . . 
Hypophosphitea — 
Calcium 
Potassium 
Sodium 


Cryst. £61 per ton, Ponder £66 
l>er ton. Carriage paid any 
station in Great Britain. 

19s, — 21s. per lb. 

Is. 5 .pi. — Is. 6d. per lb., less 5% 
for ton lots. Market very weak. 

3s. por lb. for pure crystal. 

Os. 9d. lb. Resublimed quality 
8 k. per lb. Market firm j in- 
creasing demand. 

Is. Od. — Is. 9d. |>er lb. Murkot 
unsettled and difficult. 

3s. per lb. Market quiet. 

Is. ljd. per lb. less 5%. 

9s. per lb. d/d. 

2s. Id.— 2s. 3d. per lb. for 

quantity. Demand slow. ' 

13s. 3d. por lb. Neglected. Stocks 
low. 

3s. 3d. — 3s. 6d. per lb. according 
to quantity. 

£37 per ton. 

12s. 6d. per oz. for English make. 

15s. — 15s. 6d. perlb. Quietmarkefc. 

5s. 3d. per lb. Small inquiry. 

Prices according to quantity. 

12s. 9d. — 14s. 9d. per lb. 

11s. 4d. — 13s. 4d. 

10s. 2d.— 12s. 2d. „ 

10s. 9d.— 12s. 9d. „ 

Crystal £29, Powder £30 per ton. 
Carriage paid any station in 
Great Britain. 

Unsettled. Spot supplies short. 
Raw materials dearer. Market 
very firm and advancing. 

Is, 3d.- - Ik. Od. per lb. 

Is. Id. * Is. 4d. per lb. 

Is. 2d.-- Is. od. per lb. 

Demand active. Good English 
make can be had from Is. 7d. 
to 2s. Od. per lb. 

4s.- 4s. 3d. per lb. Very firm and 
scarce. 

2s. per lb. for cwt. lots. Very steady. 

6s. 6d. per lb. Little demand. 

£52 per ton, cx works. English 
make in casks. 

Fair business passing. 

7s. per lb. 

8s. 9d. per lb. 

Os. per lb. 

3s. 6d. per lb. 

2s. 6d. ft 

10s. 6d. — 11s. 3d. per lb. 

3s. Od. per lb. for English make; 
Market steady. 

30s. per oz. 

English make offered, 120s.peroz. 


Calcium . . . . 3s. 6d. per lb., for 28-lb. lots. 

Potassium . . . . 4s. Id. per lb. 

Sodium .... 4s. , t 

Iron. Ammon. Citrate B.P. 2s. Id.— 2s. 5d. per lb., according 
to quantity. 

Magnesium Carbonate- 

Light Commercial . . £36 per ton net. , 


Magnesium Oxide — 

Light Commercial .. £76 per ton, less 2 i%. 

Heavy Commercial . . £25 per ton, less 2J%. l nco 


Heavy Pure . . . . 2 h.- 2h. 3d. per lb., according to 

quantity. Steady market. 

Menthol — 

A.B.R. rocryst. B.P. . . 02 k. 0d. per lb. Market rising 
rapidly. 

Synthetio . . . . 26s. — 35s. per lb., according to 

quantity. English mako. Strong 
demand. 

Mercurials . . . . Market flat. 

Red oxide . . , . 6s. 3d. — 5s. 4d. per lb. 

Corrosive sublimate . . 3s. 6d. — 3s. 7d. ,, 

White precip. . . . . 4s. 7d. — 4s. 8d. ,, 

Calomel .. ..3s. lid. — 4s. ,, 

Methyl Salicylate . . Is. lOd. —2s. Id. per lb. Keen 
competition. 

Methyl Sulphonal . . 26s. per lb. 

Metol .. .. .. 11s. perlb. British make. 

Paraformaldehyde . . 2s. 10 pi.— -3s. per lb. Not very 
active. 

Paraldehyde . . . . Is. 5d. — Is. 0d. per lb. in free 

bottles and cases. 

Phcnacotin .. . . 6s. per lb. Pi ire and demand 

steady. 

Phenazone . . . . 7s. Od. por lb. A bhade tinner. 

Forward prices higher. 

Phonolphthalein . . . . Os. Gd. per lb. Ample supplies. 

Potass. Bitartrate — 

99/100% (Cream of 

Tartar) .. .. 88s. per cwt., leas 2$% for ton 

lota. Firm market. Prices have 
upward tendency. 

Potass. Citrate , . . . Is. lOd. — 2s. 2d. per lb. 

Potass. Iodide .. .. 16s. 8d. — 17a. 6d. per lb., accord- 

ing to quantity. Demand con- 
tinues heavy. 

Potass. Metabisulphite .. 7 id. per lb., 1-cwt. kegs included. 

Potass. Permanganate .. 7Jd. per lb. 

Quinine Sulphate . . 2a. 3d. per qr n 100 oz. tins. 

Very heavy' ^ .and. 

Resorcin . . . . . . 5s. 2d. per lb. 

Saccharin. . . . . . 63s. per lb., in 50-lb. lota. 

Salol 3s. Od. per lb. 

Silver proteinate . . . . 9s. 6d. per lb. 

Sod. Benzoate, B.P. . . 2s. 6d. por lb. Ample supplies. 

B.P. quality available. 

Sod. Citrate, B.P.C., 1923 Is. lid. — 2s. 2d. por lb., according 
to quantity. 

Sod. Hyposulphite — 

Photographic . . . . £13 — £16 per ton, according to 

quantity, d/d. consignee’s sta- 
tion in 1-cwt. kegs. 

Sod. Metabisulphite cryst, 37s. 6d. — 60s. per cwt. nett oash, 
according to quantity. 

Sod. Nitroprusside . . 16s. per lb. Less for quantity. 

Sod. Potass. Tartrate 

(Rochelle Salt) . . 75a.— 82s. 6d. per cwt., according 
to quantity. Steady market, 
good demand. 

Sod. Salicylate . . . . Market more active. Powder 

2s. 3d.- 2s. 5d. per lb. Crystal 
at 2s. 5d. —2s. 7d. per lb. Flako 
2s. 9d. per lb. 

Sod. Sulphide — 

Pure recryst. . . * . lOd. — Is. 2d. per lb., according 

to quantity. 

Sod. Sulphite, anhydrous £27 10s. — £28 10s. por ton, accord- 
ing to quantity, 1-cwt. kegs 
included. In large casks £1 per 
ton less. 

Sulphonal . »* .. .. 15s. Od. per lb. Easier. 

Thymol .. . . .. 19s. 0d. per lb. nominal. Very 

scarce indeed. . Still rising. 
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Acetophenone 
Aubopine . . 


PERFUMERY CHEMICALS 

.. . . 12s. 6d. per lb. 

. . . . 15s. 3d. , 

lb. 


Amyl Acetate 

2s. 9d. poi 

Amyl Butyrate . . 

6s, 9d. 

Amyl Salicylate , . 

3s. 

Anethol(M.P. 21/22° 0.) 
Benzyl Aoetate from Chlo- 

4s. fid. 

Fine-free Benzyl Alcohol 2s. 10 Jd. 
Benzyl Alcohol free from 

Chlorine 

Benzaldohyde free from 

2s. 10 id- 

Chlorine 

33. fid. 

Benzyl Benzoate 

Cinnamio Aldehyde 

3s. fid. 

Natural . . 

16s. 

Coumarin 

I9s.6d. 

Citronollol 

17s. 

Citral 

9s. 

Ethyl Cinnamat© 

13s. fid. 

Ethyl Phthalate . . 

3s. 3d. 

Eugenol 

10s. fid. 

Geraniol (Palmarosa) 

35s. 

Geraniol . . 

1 Is. — 18s. 

Heliotropino 

7s. 9d. 

loo Eugenol 

15s. 9d. 

Linalol ex Bois de Rose . . 

26s. 

Linalyl Acetate . . 

26s. 

Methyl Anthranilate 

9s. 6d. 

Methyl Benzoate 

6s. 

Musk Ambrette . . 

45s. 

Musk Xylol 

14s. 

Nerolin 

4s. 9d. 

Phenyl Ethyl Acetate . . 

15s. 

Phenyl Ethyl Alcohol . . 

16s. 

Rhodinol 

57s. fid. 

Safrol 

Is. lOd. 

Terpineol . . 

2s. 4d. 

Vanillin . . 

26s. per lb. 


Cheaper. 


Cheaper. 


6d. per lb. 


ESSENTIAL OILS 
Foreign 

. . Ids. fid. per lb. 

. . . . 2s. fid. per lb. Cheaper. 

178. fid. per lb. Again cheaper. 

36s. 6d. M 
75a. per cwt. 

10a. fid. per lb. 
fijd. per oz. 

8a. 9d. per lb. 


. . 5s. 8d. per lb. 

. . 3s. 7d. per lb. 

. . 8s. per lb. Firmer. 
. . 2s. Id. per lb. 


Lemon Oil 
Lemongrass Oil 
Qrango Oil, Sweet 
JOtto of Rose Oil — • 
m Bulgarian 


Anatolian 
Palma Rosa Oil . 
Peppermint Oil — 
Wayne County 
Japanese 

P^itgtfain Oil 

(Had*! Wood Oil— 


grinding, mixing, etc. machine 


i 


Almond Oil, 

S.P.A. .. 

Anise Oil 
Bergamot Oil 
Bourbon Geranium Oil 
Camphor Oil 
Oananga Oil Java 
Cinnamon Oil. Leaf 
Cassia Oil, 80/85% 

Oitronella Oil — 

Java 85/90% .. 

Ceylon 
Clove Oil 

Eucalyptus Oil 70/75% 

Lavender Oil — 

Froneh 38/40% Esters 30s. per lb. Very firm. Higher 
prico oxpocted owing to bad 
crops. 

. . 38. per lb. 

. . 3d. per oz. 

. . 13s. per lb. 


. . 37s. fid. per oz. Production below 
average. 

1 8s. per oz. 

. . 1 8s. per lb. Cheaper. 

. . Firm spot and forward. 

. . lfis. per lb. nominal. Market 
rising rapidly. 

. . 9s. 3d. per lb. 


Mysore . . .. . . 26s. fid. per lb. 

Australian . , . . 21s. per lb. 


PATENT LIST 

Tho dates glveu In this list are, In the case of Applications for Patents' 
those of applications, and in the case of Complete Specifications accepted 
those of the Official Journals In which the acceptance is announced. Com// 

f ileto Sped i (cations thus advertised as accepted are open to Inspection at 
he Patent Office Immediately, and to opposition hi f re October 28th / 
they aie on sale at Is. each at the Patent Office, Sale Branch, Qunlln 
Court, Chancery Lane, London, W.O. 2, on .September 11th. 

1. — Applications 

Broadlev. Drving, 

18,930. Aug. 0/ 

Oarline. Means of pulverising and separating cereal 
minerals, etc. 18,921. Aug. 9. 

Loew. Filters. 18,711. Aug. 0. 

Sterling. Apparatus for treating valours from plants 
employing a gaseous boating medium. 18,689. Aug. fi. 

I. — Complete Specifications Accepted 

15,563 (1923). Dredge. Heating ovens for baking, 

roasting, drying and like purposes. (219,778.) 

16,387 (1923). Fisher, Humphries and Co., Ltd., and 
Hutchinson. Rotary drying-cylinders. (219,787.) 

16,861 (1923). Sodoiiund, Boberg, Testrup and Techno- 
Chemical Lnborat ories, Ltd. Drying processes and apparatus. 
(219,792.) 

II. — Applications 

Brooke. Gas-purifiers. 18,750. Aug. 7. 

Bunge. Coke-oven installations. 18,010. Aug. 5. (Gor., 
6.8.23.) 

Jackson (Hoppers Co.). Coking-retort ovens. 18,748. 
Aug. fi. 

Kolilenseheidungs Ges. Distilling bituminous substances 
at a low temperature. 18,716. Aug. 6. (Gor., 24.11.23.) 

Minerals Separation, Ltd., and Wood. Manufacture of 
fuol briquettes. 18,750. Aug. fi. 

Soe. 1’Air Liquide. Purification of coke-oven gases etc. 
18,793. Aug. 7. (Fr., 17.11.23.) 

II. — Complete Specifications Accepted 
2892 (1923). Moore and Hunter. Apparatus for 
manufacture of combustible gas or gases. (219,471.) 

11,602 (1923). Becker. Coking retort ovens. (211,817.^ 
11,633 (1923). White (Aero Pulverizer Co.). Methods 
and apparatus for pulverizing coal or other fuel and feeding 
it for combustion. (219,739.) 

14,871 (1923). Habots. Method of improving coke as 
fuel for stoves and the like. (219,772.) 

17,768 (1923). Humphreys and Glasgow, Ltd. (Gartley 
and Evans). Moans for controlling or operating water-gas 
apparatus. (219,805.) 

19,941 (1923). Pehrson. Method of and apparatus for 
the distillation or gasification of combustiblo materials. 
(202,625.) 

30,169 (1923). Moore and Hunter. Method of and 

apparatus for manufacturing combustible gas 
(219,865.) 

30,170 
apparatus 
(219,806!) 

III.— Application 

Kohlcnseheidungs Ges. 

(Ger., 28.11.23.) 

IV. — Complete Specifications Accepted 

23,348 (1923). Johnson (Badischo Anilin und Soda 
Fabrik). Manufacture and production of vat colouring 
matters- (219, 830. ) 

26,037 (1923). Soe. Anon, des Matures Colorantos et 
Produits Chimiques de Saint-Denis, Wahl and Lantz. Manu- 
facture of naphthoquinone derivatives. (206,142.) 

27,069 (1923). Xmray (Soe. of Chemical Industry in 
Basle). Manufacture of a new hzo dyestuff. (219,840.) 

V,— Complete Specifications Accepted 
20,406 (1923), Hendrich. Solutions for waterproofing 
porous materials. (219,818.) 


etc. 

J 


(1923). Mooro and Hunter. Method of and 
for manufacturing combustiblo gas or gases. 


Refining tar. 18,717. Aug. 6. 
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6100 (1924). Marks (Ntiamloozo Vennootschap Hollandsche 
Kunst/.ijde Industrie). Process for preparing artificial silk. 
(219,898.) 

VI. — Applications 

Mycock. Apparatus for treating fabrics with liquor. 
18,930. Aug. 9. 

Toggin. Dyeing, scouring, etc. yarns. 18,937. Aug. 9. 

VI. — Complete Specifications Accepted 

13,809 (1923). Lord. Dyeing, washing, scouring, bleach* 
*ng or impregnating of skeins or hanks of yam. (219,768.) 

14,377 (1923). Hohonloher Seif onfabri ken Akt.-Gos. 

Process of washing and cleaning fabrics and other materials. 
(198,681.) 

VII. — Application! 

Llewellyn, Spence and Spence and Sons. Treatment of 
aluminous materials. 18,650. Aug. 6. 

Sheffield. Manufacture of salt-. 18,544. Aug. 5. 

VI I. — Complete Specification! Accepted 

8956 (1923). Verein fiir Chemischo und Motallurgische 
Produktion. Processes for the manufacture and production 
of pure sulphuric acid. (195,960.) 

20,132 (1923). Jacket 1 und Co. Chemischo Fabrilc. Recover- 
ing chromic salts from residues containing chrome. (201,942.) 

VIII. — Applications 

Ekert. Process of producing glass and porcelain ware. 
18,601. Aug. 5. 

Feldenhoitner. Process for improving colour etc. of 
clays. 18,837, 18,838. Aug. 7. 

IX. — Complete Specification Accepted 

; 20,406 (1923). Hendrieh. flee V. 

/ X. — Application! 

\ Cat line. 18,921. Sac I. 

^ Ekert. Alloys for bearings etc. 18,602. Aug. 5. 

, i' Harris. Treatment of molten metals or alloys for sopar- 
3 lion or purification purposes. 18,919. Aug. 8. 
r Kratky. Cerium alloy. 18,966. Aug. 9. 

■ r Penner. Aluminium solder. 18,82.3. Aug. 7. 
v X. — Complete Specifications Accepted 
. 5885 (1923). Marks (American Smelting and Refining 
Co.), Process of producing metallic tin. (219,719.) 

12,091 (1923). Chemischo Eabrik Crieshenn-Elektron. 

Method of casting magnesium or magnesium alloys. (219,753.) 

XI. — Application 

Hartman. O scone generator. 18,7Q1. Aug. 6. 

XI. — Complete Specifications Accepted 

16,315 (1923). Fullers United. Electric Works, Ltd., 
and Fuller. Galvanic batteries. (219,785.) 

28,853 (1923). Reinhardt et Cie. Diaphragm for elec- 
trolytic processes. (207,801.) 

XIII. — Applications 

Campbell and Lloyd. Manufueturo of white lead. 18,914. 
Aug. 8. 

Goldschmidt Akt.-Ges. Production of paints. 18,749. 
Aug. 6. (Ger., 9.8.23.) 

Leadbeater and Towler. Manufacture of printing etc. 
inks. 18,942. Aug. 9. 

XIV. — Applications 

Bigger and Falls. Rubber substitutes. 18,977. Aug. 9. 
Goldschmidt Akt.-Ges. Process of improving rubber. 

: 18,802, Aug. 7. (Ger., 9.8.23.) 

' Naugatuck Chemical Co. Process for treating rubber, 
18,815. Aug. 7. (U.S., 8.8.23.) 

Naugatuck Chemical Co. Process for retarding deterior- 
ation of rubber etc. 18,825. Aug. 7. (U.8., 8.8.23.) 

Wills. Vulcanisation of rubber. 18,794. Aug. 7. 

XIV. — Complete Specifications Accepted 

11,249 (1923). Russell. Vulcanisation of rubber. 

(196,924.) 


11,962 (1923). Warren. Method of and means for pro- 
ducing metallic surfaces on rubber compounds containing 
sulphur. (219,749.) 

27,765 (1923). General Rubber Co. Processes and 

apparatus for concentrating rubier latex ami similar materials. 
(218,905.) 

27,992 (1923). Lull and North British Rubber Co., Ltd. 
Mothod for the production of decorative or other effects 
in vulcanised rubber. (219,853.) 

XVI. — Application 

Dosch and Smith. 18,615. flee X1XB. 

XVII. — Complete Specification Accepted 

24,920 (1923). Hamburger and Kuosz. flee XVllL 

XVIII. — Complete Specification Accepted 

24,920 (1923). Hamburger and Kaesz. Process for the 
preliminary treatment of molasses for use in the manu- 
facture of yeast. (209,034.) 

XIXA. — Application 

Curlino. 18,921. flee I. 

XI XB. — Applications 

Bock and Spearing. Apparatus for softening water. 
18,969. Aug. 9. 

Dosch and Smith. Nicotine substitutes for insecticides. 

18.615. Aug. 5. (Canada, 8.2.24.) 

Wayno Tank and Pump Co. Wator-softoning apparatus. 

18.616. Aug. 5. (U.S., 4.4.23.) 

XX. — Applications 

Hansford (Cossella und Co.). Manufacture of 4-amino -3- 
oxybenzene-l-arsinic acids. 18,739. Aug. 6. 

Runsford. Manufacture of arsinio acids of the aromatic 
series. 18,740. Aug. 6. 

XX.— Complete Specification Accepted 

17,390 (1923). Fnrbworko vorm. Meistor, Lucius und 
Bruning. Manufueturo of carboxylic -acid chloridos. (200,511.) 

XXL— Application 

Leirg, Pokomy and Ross. Colour photography. 18,907. 
Aug. 8. (Austria, 9.8.23.) 

XXL — Complete Specification Accepted 

25,465 (1923). Schapovuloff. Photographic printing-pro- 
cess for the production of coloured images. (205,001.) 

XX 11.— Application 

Unger. Safety explosives. 18,715. Aug. 6. (Sweden, 
18.8.23.) 


GENERAL NOTES 

Official Trade Intelligence 

The Department of Overseas Trade (Development 
and Intelligence, 35, Old Queen Street, London, 
S.W. 1) has received the following enquiries for 
British goods. British firms may obtain further 
information by applying to the Department, and 
quoting the specific reference number : — Belgium : 
Medical and pharmaceutical supplies, Industrial 
chemical products (189) ; Belgian Congo ; Iron and 
steel, Hollow-ware (A.X./1239) ; Bey rout (Syria) : 
Silk yarns, skins (207) ; British India : Portland ce- 
ment, metal (Director-General, India Store Depart- 
ment, Branch No. 10, Belvedere Road. Lambeth, 
S.K 1) ; Iron and steel (Directors of the Madras and 
S. Mahratta Railway Co., Ltd., *25, Buckingham 
Palace Road, Westminster, London, S.W. 1 ) ; British 
West Indies : Silk (185) ; Denmark : Pig iron, steel 
(192) ; Egypt : Leather (B.X./1142) ; France : Cop- 
per sulphate (193) ; Italy : Hides, metal (197) ; 
Jugoslavia Tin (198) ; Mexico : Cement (213) ; Nether - 
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lands: Hides (202); New Zealand: Hardware (188); 
Sweden : Tinplate (206) ; United State v : Rubber 
(209); Leather (B.X./l 156) ; Uruguay : Iron (A. X./ 
1237); Paper (B.X./1161). 

Dystuffs (Import Regulation) Act, 1920 

The following statement relating to applications for 
liconces under the Dyestuffs (Import Regulation) Act, 
1920, made during July has been furnished to the 
Board of Trade by the Dyestuffs Advisory Licensing 
Committee. The total number of applications re- 
ceived during the month was 515, of which 316 were/ 
from merchants or importers. To these should be 
added 35 eases outstanding on July 1, making a total 
for the month of 550. These were dealt with as 
follows : Granted, 363 (of which 330 were dealt with 
within seven days of receipt) ; Referred to British 
makers of similar products, 135 (of which 106 were 
dealt with within seven days of receipt) ; Referred to 
Reparation Supplies available, 40 (all dealt with 
within two days of receipt) : Outstanding on duly 31, 
1924, 12. Of the total of 550 applications received, 
476 or 87 per cent, were dealt with within seven days 
. of receipt. 

Nickel In South Africa 

According to the South A frican Journal of Industrie a 
a sedimentary bed Inis been discovered carrying a 
nickel ore of up to 25 per cent. The bed is up to 
three feet in thickness, and though not yet developed 
appears to be permanent in character. The ore 
seems to occur in the form of an entirely now mineral 
— a magnetic iron-nickel oxide. Sulphur is absent, 
and the mineral reduces easily, running down into 
a metallic button carrying about 54 per cent, nickel. 
If the deposits open up well, this mine should prove 
valuable. 

Chemists and Students of Chemistry in Germany 

The number of chemists employed by industrial 
concerns in Germany increased from 3089 in 1913 to 
3781 in 1923, and 4010 in 1924. The number of 
students is 6*5 per cent, less in 1924 than in 1923. 

Canadian Trade Notes 

The E.B. Eddy Co., Hull, Quo., is expending 
$2,000,000 in increasing the capacity of newsprint 
plant and reconstruction of sulphite pulp mill. 
The newsprint paper output will be increased from 
50 to 100 tons per diem. 

Arrangements are being made for the erection of 
a sugar beet factory in the Red River Valley, Mani- 
toba. It will have a capacity of 18,000 tons of sugar. 
The beets will be obtained from 6000-8000 acres of 
land. H. C. Miller, of Denver, Col., one of the 
leading consulting engineers of U.S.A., who is con- 
nected with a well-known engineering firm specializing 
in beet sugar plants, has made a careful survey of 
proposed locations. 

Australian Union of Chemists 

According to the Chemical , Mining and Engineering 
Review , the Munitions Supply Chemists and Physicists’ 
Association has applied for registration under the 
Commonwealth Arbitration Act. Membership is 
restricted to persons (1) employed under the munitions 
supply board as chemists, metallurgists or physicists, 


or in any administrative post, (2) possessing at least 
tho British degree of B.Sc. in chemistry or physics, 
and association of the Australian Chemical Institute 
or its equivalent. 
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O.B.E., Department of Overseas Trade. Pp. 51.] 
H.M. Stationery Office, 1924. Price Is. fid. > 

Standard Catalogue of Scientific Apparatus, 1923' 
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and Tatlock (London), Ltd., 1924. f 

Publications of the United States Geological Survey 
Department of the Interior. Washington : GoveifL 
ment Printing Office, 1924: — 

Bauxite and Aluminium in 1923. By J. M. H' 
Mineral Resources of the United States, 1923, Part I. 
Pp. 23—45. No. 1:3. 

Fluospar and Cryolite in 1923. By H. W. Davis. 
Mineral Resources of the United States, 1923, Part 
TI. Pp. 27— 40. No. 11:4. 

Magnesium and tts Compounds in 1923. By J. M. 
Hill and G. F. Dmghlin. No. 11:2. Mineral Re- 
sources of tho United States, 1923. Part JL Pp. 
7—21. 
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Statistics assembled by M. B. (’lark. Pp. 130 a. 
Strontium in 1923. By G. AV. Stosc. Mineral Re- 
sources of the. United States, 1923, Part IF. Pp. 
23—26. No. 11:3. 

Pflanzenunterbuchvngkn : — I. Die Metuodkn der 
Pfropfung hei Pflanzen. By Hans Winkler. 
II. Methodkn zum vStudium der Regeneration der 
Pflanzen. By Bohmnil Nemec. Handbucfi der Dio- 
logiscukn AiuiKTTsMHTnoDEN, edited by Prof. E. 
Abderhalden. Vol. 2. Part 5. Pp. xxvii-j- 765 — 856. 
Berlin: Urban and Schwarzeuberg, 1921. Price 
Gra. 4*20. 

The Properties of Medium Carbon Steel with High 
Manganese Content. It. D. Report No. 61. Re- 
search Department, Woolwich, 1923. Pp. 13. H.M. 
Stationery Office, 1924. Price Is. 6d. 

The India-Rubber Journal. The 4()th Year Souvenir 
Number, 1884—1924. Pp. 161—443. Vol. LXVIIT. 
No. 5. London: Maclaren and Sons, Ltd., 3924. 
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Statistical Information compiled by Speeding and C'o. 
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EDITORIAL 


J T has become so much a habit to inveigh vaguely 
against the causes of atmospheric pollution that 
one turns with a certain feeling of relief to Dr. 
Owens’ sober statement on the automatic measure- 
ment of impurity in air. Dr. Owens records some 
furious facts. It could have been prophesied that 
*|e would find, almost invariably, a maximum of 
Jpioky haze on Mondays, with the revival of industrial 
Xbiivity after the weekend, but it is strange that at 
Sew, where the haze is distributed with uniformity 
|er the ■week, there should be a maximum on Wed- 
i.J?days, just as at Westminster Bridge, and at 
Blackburn. Again, in the Potteries, there is a maxi- 
mum on Mondays, with a steady decrease until 
►Sunday. For the cause, one must examine the 
industries of the district. Our readers, safe on 
holiday in Folkestone or Abernethy, Looe or Elgin, 
will feel but remote interest in the smoke problem, 
though only too ready to express opinions, hot and 
strong, about the rain. Vet it has been suggested 
that rain is formed by the condensation of water 
vapour on smoke particles suspended in the air. Dr. 
Owens remarks that air pollution will not be prevented 
until the public demands purer air. People have, 
however, become accustomed to smoky skies and 
this is the cause of the psychological problem that 
troubles Dr. Owens. If he can convince the public 
that there is a definite connexion between smoke 
and rain, he will not lack support. 


The article w^icli we publish on the state of the 
resistance -glassware industry deserves close atten- 
tion. Apparently, British-made laboratory glass- 
wan* is satisfactory in every respect and the price 
is less than that of similar wares made abroad, 
but \vc are told that British makers are gradually 
being squeezed out of the market. The reason for 
this regrettable situation is that the cost of British 
glassware of first -class quality is compared with 
that of inferior products imported from the Continent. 
As a result the inferior and cheaper article is pur- 
chased in preference. It would thus appear that 


first-class laboratory ware is not always wanted and 
that there are laboratories content with inaccurately 
graduated flasks and pipettes, with non-resistant 
beakers and containers, in short, material which 
cannot yield accurate results. If this conclusion 
is correct-— and no other can he reached, judging 
from the article, it is indeed surprising. We are 
accustomed to think of the extreme cart* with which 
chemists work and the close scrutiny that they apply 
to every possible source of error. But, it seems that 
untrustworthy glassware is being used, since the 
British-made, accurate wan* is being replaced by 
it. Wo cannot- think that chemists will accept 
the implication and we hope that our readem will 
send us their view's for publication. 

The Soda Deposits of Lake Magadi are described 
in Ibis issue. Their recent history is of interest : the 
deposits have been worked for several years by an 
enterprising company backed by strong financiers: 
nevertheless, the results have been disappointing to 
the shareholders. Messrs. Brunner, Mond and Go., 
Ltd., who are now' acquiring these deposits, will be 
able to bring considerable technical experience and a 
world -wide organisation with them 'The importance 
of such natural deposits may he exacted to increase 
every vear. Not only soda, but all mineral deposits 
become increasingly valuable not so much because 
of the reduction in supply, but because of the in- 
creased demand resulting from a more numerous 
and more highly-civilised population in the world. 
We may see the same tendency in coal, in metallic 
ores, in clays and rocks. The world requires more* 
of everything, and many deposits which at the 
present time cannot be worked at a profit will in 
twenty or lift y years be valuable properties. Some 
day we shall watch the erection of a huge evaporating 
plant for the conversion of the Dead Sea into various 
crystals of soda and potash salts : some day the Lon- 
don clay will be used as a source of aluminium; 
some day granite will he too valuable to use as a 
building stone. We may see the beginning of tin's 
tendency ; our grandchildren will see it clearly. 
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THE AUTOMATIC MEASUREMENT OF 
ATMOSPHERIC POLLUTION * 

By Dr. JOHN S. OWENS 

The measurement of the degree of pollution of city 
air by smoke is one of the essential steps towards 
improvement, which usually follows a desire to better 
conditions realised to be bad. Thus whatever 
technical means are available for reducing the degree 
of pollution of the air they will not be put into 
operation —unless where a definite economy can be 
shown by their use until there is a demand on the 
part of the public for purer air. Such a demand 
would follow a full realisation of the extent to which 
our cities now suffer from this evil, and of its injurious 
effects, especially in cutting off sunshine. 

The author has given much attention to the pro- 
vision of means for measuring the degree of pollution 
of the air, partly because he felt that lying behind the 
technical problem was the psychological one hinted 
at above. Up till 1012 there were no reliable data 
on the degree* of pollution of the air of different cities. 
Thus few cities would acknowledge that their air 
w r as badly polluted ; they usually pointed towards 
some other city as being worse. At the International 
Conference on Smoke Abatement in London in 1012 
the author put forward a resolution to the effect that 
little progress would be made* in the prevention or 
reduction of smoke until some accurate data could be 
obtained as to its quantity, and suggested the ap- 
pointment of a Committee to investigate this. A 
Committee was appointed at the meeting and from 
this has developed the present organisation termed 
“ The Advisory Committee on Atmospheric Pollu- 
tion ” operating under the Air Ministry, collecting 
data showing the relative purity of the air of different 
cities, and generally investigating the subject. 

While the more simple method of measuring deposit 
from the air was adopted as being immediately 
available it was realised that deposit told only a part 
of the story, since there remained behind the sus- 
pended impurity in the air. A method of measuring 
this was therefore worked out by the author, and in 
1916 a single record instrument was devised in which 
two litres of air wore filtered through a disc of filter 
paper, l in. diameter, and the resulting discoloured 
spots obtained compared by means of a calibrated 
scale of shades. In 1917-18 this method was further 
devekqied into the automatic recording apparatus 
which is the subject of this paper. These instruments 
are fully described in the Third and Fourth Reports 
of the Committee. 

The automatic recorder is primarily designed for 
measurement of smoke pollution in city air. The 
principle is similar to the single record instrument 
referred to, but in this case a large circular disc of 
thick filter paj>er, divided into 24 hours, is caused to 
revolve b^a clock, while at intervals a small disc of 
l in. diameter is isolated mar the edge of the filter 
paper the pressure of a perforated plug, and 
through this disc two litres of air are automatically 
aspirated, leaving Ixdiind on the paper the impurities 

* Paper road before Section A. (Mathematics and Physics) 
of tho British Association at Toronto. 


filtered out, which, since in cities they axe mainly T 
due to smoke, are practically black. t 

The interpretation of the results calls for a special , 
scale of shades ; such was made and numbered ' 
1, 2, 3, 4, C, 8, 10, 12, 15, 20. The scale was made 
by laying on successive washes of a standard lamp- 
black suspension on white paper, the number of 
washes being indicated by the number of the shade. 
Thus the scale became a linear one of quantity of 
impurity : Shade 2 indicating twice as much as 
Shade 1, and so on. Small perforations in the middle 
of each permitted tho record to be examined sur- 
rounded by the shade to bo compared with it. The 
values of the different numbers were obtained 
experimentally by weighing large discs through which 
known volumes of city air had been passed. In 
this way a numerical value could be given to the 
records in milligrammes of impurity per cubic metre, 
and having obtained a numerical value the comparison 
of different places and times became a simple matter. 

Having obtained a number of records from such 
an instrument over a long period, say one year, 
the numerical values, either in shade numbers or 
milligrammes per cubic metre, are tabulated, and 
in this tabulation the days are divided into three 
groups — ordinary weekdays, Saturdays and Sundays. 
This is done because the conditions governing smoke 
production remain much tho same between Monday 
and Friday, whereas on Saturdays factories usually 
work for half a day, while on Sunday they are 
mostly shut down. From such tables averages for 
a large number of days are prepared, so that curves 
may be plotted showing the average distribution 
of impurity over tho 24 hours for each of these groups, . 
and for different places, and a study of such curves ' 
brings out the relation between smoke pollution and , 
human activities, often pointing to the chief sources. 

In many cities where large quantities of smoke are 
produced, thick smoko hazes arc not unusual ; these 
do not arise from abnormal smoke production at the 
time, but from failure of the natural processes by 
which the normal smoke is removed as produced. 
Such failures usually occur during anti-cyclonic 
weather with very light, indefinite winds and an 
inversion of the temperature gradient, which prevents 
the escape upwards of the smoke. 

In plotting curves obtained from the automatic 
recorder it was, therefore, found advisable to divide 
the days into two groups : — 

Those in which, owing to some abnormal atmo- 
spheric conditions, tho smoke haze was at some time 
very thick ; designated “ Days of much smoke haze ” 
and referred to in what follows as “.Z days,” and 

Those in which the smoke haze was not at any 
time abnormally thick ; designated “ Days of little 
smoke haze ” or “ ordinary ” days. 

This division is necessarily arbitrary, and the 
limit dividing the two was fixed at days having a 
maximum impurity at any time up to or over Shade 4 
— equivalent to 1*28 milligrammes per cubic metre. 

The division adopted is therefore into days 
symbolised by : — “ Z ” or days of much smoke haze, 
and 

Days of little smoke haze (not ranking as “ Z ”). 
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It is to be understood that variations in thickness second but lower maximum, while at about 10 p.m. 
or density of the smoke haze from day to day are it rapidly falls away until about midnight again, 
usually determined more by atmospheric conditions This is quite typical of the London distribution, 
than by changes in the rate of smoke production. The Sunday curves are similar but the maximum is 
It will be of interest now to compare a few of these not reached in the forenoon until an hour or two 
typical curves for different cities. It is evident later. There is no doubt that the rise between 
that the distribution of quantity of impurity present 6 and 7 a.m. starts from the lighting-up of fires, 
in the air must depend upon the times and quantities which make the greatest quantity of smoke soon after 
of smoke emission. Thus industrial cities and lighting. When lires are well established the smoke 
residential cities would be expected to show consider- is reduced ; therefore we find the quantity falling off 
able differences. Similarly the nature of the industry in the afternoon, while the custom of having afternoon 
carried on must influence the result. tea is probably responsible for the rise about 4 to 5 p.m. 

Curves are shown for London, as a mixed resi- The average weekday maximum in winter reached 

dential and manufacturing city, Rochdale, Black- about 2 milligrammes per cubic metre in West- 

burn, Glasgow and Stoke-on-Trent. minster, 1*3 at Savoy "H ill, and l- r > at lvew for / * 

London 


Suspended Impurity in the Air 



time: GMT 

The London curves of impurity are for West- days, while for other days in Westminster and Savoy 
minster, Savoy Hill and Kcw Observatory, which is Hill the maximum averaged about 0-8, and Kew 
situated at Richmond, about eight miles to the west about 0*0 milligrammes per cubic metre. In the 
of the centre of the City. summer the quantity is reduced greatly, the maximum 

The curve for weekdays only is shown as this illus- for Westminster being under 0-5 milligrammes per 
trates the distribution * sufficiently. cubic metre. 

Referring to Big. 1, the impurity is seen to be at its hi Fig. 2 the average for the winter impurity for 
lowest between midnight and 6 a.m., after which it each hour of the day Is plotted for Rochdale, for 
rises rapidly to a maximum between 9 and 10 a.m., winter days, and the curve is here shown to illustrate 
then falls steadily until about 4 o’clock in the after- the similarity in the distribution with London. No 
noon, when there is a tendency to rise slightly to a separation of the Z days has been made here. 
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fn Fig. 3 the curve for (Glasgow (.Voss, an industrial 
district, is given for the winter 1022-23. The distri- 
bution over the 24 hours is very similar to that in 
London, except that tiro afternoon tailing oil' for 
ordinary days is not so well marked, the impurity 
being maintained at a fairly high level until N to 0 p.m. 
The lag of one hour in the Sunday maximum is very 
well marked. Saturdays have not been separated 
from other weekdays Jjuere. 

In all of thetfS curves a large number of days have 
I )p^n‘7iYe raged so as to get a curve fairly represen ta- 
"tive of the general distribution. 

(Virvcs for Blackburn are shown as they exhibit 
some departure from the tvpe above referred to. 
These are prepared from records of 20!) days of the 
year 1923-24, 1 3b being winter days- -72 of which 
are Tanked as Z, in the sense already defined. 


curves themselves are somewhat smoother, mdicatii 
steadier conditions. The distribution, however, h, 
some important peculiarities of its own : for exampl 
the rapid rise of impurity in the morning commence 
in the summer about 4 a.m., and reaches its maxi mui 
on weekdays and Saturdays at 7 a.m., while o. 
Sundays the maximum is not reached 'until 10 a. m 
Thus it would seem that the people of Black bun 
are early risers on weekdays but take a long spell oi 
Sunday mornings. Again, in the weekday ant 
Saturday curves for both summer and winter there is 
a second maximum between 10 and 12 in the forenoon. 
This is particularly well marked in the winter curves 
(Fig. 4), where the second weekday maximum occurs 
at 12 o'clock on Z and ordinary days, and this is 
higher than the' first maximum which occurs at 8 a.m. 
Iti both Z and ordinary weekdays the second muxi- 


Gloitgow 

Suspended Impurity in the Air. 



.7 2 ! 24 


T/#?£ qm.t. 


Referring to tin* curves in Fig. 4, the hourly distri- 
bution is broadly similar to that found in other 
cities, such as Glasgow and London. There is the 
same rapid increase in impurity rising to a maximum 
in the forenoon. There is then a gradual tendency to 
fall, followed by a subsequent rise to a second but 
lower maximum late in the afternoon. 

The summer curve, not shown, indicates a uni- 
formly lower impurity than the winter and the 


mum is higher than the first, and the- e ^ a four-hour 
interval between them. It would \ g(>em * therefore, 
that in Blackburn there are twoy j Ln ’ sou rces of 
fijimoke which make their maxima a ^ different times. 
We get a clue to the position by exami^ n - ng ^ lC Sunday 
curves, which show no evidence of a <i°'e u blc maximum 
in the forenoon. One is therefore inc. twined to con- 
clude that the first maximum is due to industrial- 0 * 
factory furnaces and the second to domw..<c nres. 
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In .support of this is the fact that while in the winter 
the second maximum is higher than the first for 
weekdays, in the summer the first is higher than the 
second. This fits in well with the theory that the 
second maximum is due to domestic smoke. 

Another feature which is noticeable in the ‘Black- 
burn curves is that the minimum impurity is not 
found until well after midnight, hut this has been 
observed in other cities. 

The Sunday curves fall in all eases below those for 
weekdays or Saturdays, indicating a greater purity 
of the air on Sundays due to suspension of factories. 
Jt is somewhat remarkable, however, that the curves 
for weekdays, Saturdays and Sundays lie very close 
together after the second maximum in the forenoon 
has been passed ; the greatest difference in all eases 
is in the forenoon. This is particularly well marked 
in the Z v r inter days with thick haze. 

1 The relation between the total smoke on Sundays 
i and on w eekdays is 2000 to .‘1077. This is based on 
I the ordinary w inter days, not ranking as Z, and if 
the Sunday smoke be assumed to be domestic while 
the weekday is domestic plus factory, the ratio of 
factory to domestic smoke becomes 1 : 1-85. 

Slole-on-Tn nt. 

Stoke-on-Trent differs from the other cities in the 
nature of the industry carried on, which is mainly 
pottery ; hence it is to be expected that the records 
would show marked peculiarities. 

From Stoke-on-Trent there are records for a total 
of 222 days. Included in the records are I2(i winter 
•days, 82 of which were ranked as Z. Thus of the 
winter days recorded 05 per cent, had thick smoke 
haze, or, roughly speaking, Stoke-on-Trent appears 
to suffer from thick smoke haze on two out of every 
three davs. This is perhaps not to be wondered at, 
as to prevent smoke in the pottery industn is most 
difficult . 


In Stoke the impurity begins to increase about 
4 a.m. on weekdays ami about 5 a m. on Sundays. 
On summer weekdays and Saturdays a. maximum is 
reached between 7 and S a.m.. while in 1 lit- winter 
on weekdays and Saturdays the maximum is some- 
what later, between 8 and \) a.m On Sundays in 
the winter the maximum is delayed till about mid-day. 

In both summer and winter the impurity is main- 
tained at a high level during the whole atiernoon, 
with remarkable oscillations, producing maxima at 
intervals during the whole afternoon. The impurity 
both in winter and summer does not decrease to any 
marked extent until about 10 p.m., and, as already 
mentioned, lias its lowest value about 3 a.m. 

Again, it is noticeable that the amount of impurity 
on ordinary winter Sundays is not markedly less 
than on weekdays, the ratio on Sundays and week- 
days being 2022 to 2308. It is evident that here 
there are conditions which make it impossible to 
apply the method already used for ascertaining the 
relation between factory and domestic smoke as 
this method is based on a cessation of factory smoke 
cm Sundays. The general inference one would draw' 
from the curves for Stoke appears to he t lint the 
sources of smoke obey no general rub* as to starting 
and stopping, and this is what might l»e exacted 
when dealing with yiottery kilns, the firing of which 
would not follow any strictly definite arrangement 
as to time, nor Avould the emission of smoke from 
such cease on Sundays. 

There is definitely less smoke* in the summer than 
in the winter as is shown by comparing the summer 
curves with those of the winter. This is doubtless 
due to the reduction in domestic smoke due to the 
warm weather. 

A somewhat remarkable feature of all the Stoke 
curves for both summer and winter is the fact that 
in every ease* the Saturday forenoon maximum is the* 
highest. This would lx* caused should there be a 



Turning now to the curves in Fig. 5, there is a 
definite rise in each of the curves starting between 
4 and 5 a.m. In each city, curves for which are 
shown, the minimum amount of impurity is about 
3 a.m., while between midnight and about 0 a.m. 
the quantity does not rise much above the minimum 
referred to. This is therefore the part of the 24 hours 
which has the purest air. 


custom of lighting kilns on Friday night or Saturday 
morning, and on enquiry this was found to he the 
ease. 

The incidence of atmospheric impurities on the 
different days of the week can be studied from these 
records, and it is found that then* is a definite differ- 
ence observable, already hinted at in the curves 
above referred to. 
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Table Showing for the Winter Month* the Incidence of Thiel 
S?nole Haze on the. Different Days of the Week 
That is, of days ranking as Z 


Stoke M 

.O.vS K 

W oat. 
. Rdge 

Ko\v 

Black 

burn 

Vic. St 

No. of M owlay# .. 19 . 

. 14 - 

. 18 

. 20 

. 19 

. 17 

No. of Z days .. 1(1 . 

7 . 

. 9 

. 3 

. 11 

. 9 

Percentage of Z Days 84 . 
No. of Tuesdays . . 18 . 

. 50 . 

. 50 

. 15 

. 58 

. 53 

. 15 . 

. 18 

. 14 

. 19 

. 19 

No. of Z days . . 14 . 

. 8 . 

1) 

1 

. 11 

. 13 

Percentage of Z days 78 . 

. 53 . 

. 50 

7 

. 58 

. 09 

No. of Wednesdays , . 17 . 

. 15 . 

. 19 

. 10 

. 20 

. 14 

No. of Z days .. 12 . 

. 8 . 

. 10 

4> 

. 13 

. 12 

Percentage of Z days 7 1 . 

. 53 . 

. 53 

! 12 5 

05 

. 80 

No. of Thursdays . . 17. 

. 12 . 

. 20 

. 21 

. 20 

. 18 

No. of Z (lays . . 12 . 

5 . 

. 8 

. 4 . 

S 

. 14 

Percentage of Z days 71 . 

. 42 . 

. 40 

. 19 . 

. 40 

. 78 

No. of Frnlays . . 18 . 

. 17 . 

. 19 

. 18 . 

. 19 

. 21 

No. of Z days .. 12 . 

. 0 . 

. 8 

. 3 . 

. 11 

. 10 

Percentage of Z days 07 . 

. 53 . 

. 42 

. 17 . 

. 58 

. 48 

No. of Saturdays .. 18 . 

. 15 . 

. 19 

. 21 . 

. 19 

. 14 

No. of Z days . . 0 . 

. 5 . 

. 5 

1 . 

. 9 

. 3 

Percentage of Z day* 50 . 

. 33 . 

. 20 

. 5 . 

. 47 

. 21 

No. of Su tut ays .. If) . 

. 12 . 

. 19 

. 21 . 

. 19 

. 15 

No. of Z days . . 7 . 

. 5 . 

1 

. 3 . 

. 7 

. 5 

Percentage of Z days 37 . 

. 42 . 

. r> 

. 14 . 

. 37 

. 33 


In the accompanying table for six stations the 
total number of each of the days of the week available 
is given, that is the numbers of Mondays, Tuesdays, 
etc., for which there are records available, also the 
number of such days which rank as Z, as defined 
above, and finally a figure showing the percentage 
of Z days. 

The results of the table have been plotted in Fig. 0, 
which brings out graphically the incidence ojE thick 
smoke haze. 

It is evident that there is a general tendency in 
practically all stations to a minimum of Z days 
towards the end of the week, and a maximum near 
the beginning. An exception to this rule is at Kew, 
which shows a slight maximum in favour of Thursday ; 
in fact the days of thick h«n' scattered compara- 
tively uniformly over the wSphit Kew. In Victoria 
Street, Westminster, there is a maximum number of 
Z days on Wednesdays, with a minimum on Satur- 
days. At the Meteorological Ofliee, South Kensing- 
ton, there is a maximum on Wednesdays and Fridays, 
and a minimum on Saturdays. Westminster Bridge 
shows the same maximum on Wednesdays, but its 
minimum is on Sundays, the second lowest being on 
Saturdays. Stoke-on-Trent shows a maximum on 
Mondays and a minimum on Sundays, there being a 
practically steady fall during the week from Monday 
to the following Sunday. Blackburn has its maxi- 
mum number of days with thick smoke haze on 
Wednesdays, and its minimum on Sundays. 

Comparison Between Automatic Filter and Jet 
Dust Counter 

The results obtained by the automatic recorder are 
based upon the decoloration of filter paper by the 
impurities of a measured volume of air. 

It was felt thatJ^^pi&S the main source of impurity 
being smoke jfsj^^^riing coal, little error would be 
involved byfakiiig this a.^ilack and basing the results 
on the degree of blackness of the paper. 

Some test of the validity of this was advisable, 
however, and for this purpose it was com pared with 
the results of another instrument devised bv the 
■ & 


author for enabling a microscopic count of the dust 
suspended in the air to be obtained, which count does 
not depend upon the colour of the particles. This 
latter instrument has been described fully elsewhere.* 
It depends for its action upon the projection of a 
narrow' ribbon-shaped jet of air against a microscope 
(‘over glass at such a velocity that there is a marked 
fall of pressure, adiabatic expansion and cooling in 
the jet, resulting in condensation of the w r ater present 
in the air upon the dust particles and upon the cover 
glass where the jet impinges. This results in the 
dust particles being projected against the cover glass 
by virtue of their greater density and their increase 



of mass due to condensed water. They adhere 
firmly to the glass, as the water evaporates immedi- 
ately, leaving a linear track or record of dust. This 
track is examined microscopically, when the particles 
can be counted, measured and often identified. 

In connection with the experiments being made for 
the Advisory Committee upon the obstruction of 
light by suspended matter in London a large number 
of simultaneous records have been taken both with 

♦ Froc. Roy. Soc. A., Vol. 101, 1922. 
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the automatic recorder and the jet dust counter, gramme per cubic metre. It is not suggested here 
The results of these records have been plotted in that this relationship will hold good for all types of 
the form of a curve; the impurity, expressed in dust os it obviously could not, nor is the automatic 
milligrammes per cubic metre, as obtained from the recorder, as originally designed, suitable for recording 
automatic recorder as abscissae against the number of dust other than that produced by smoke. In par- 
particles per cubic centimetre as determined by the ticular cases of coloured smoke, sueh as that from 
jet dust counter. This is shown in Fig. 7. refuse destructors, blast furnaces, metallurgical smoko 



RhLUQRRMMKS or SuaPCHOZD IMPURITY PER Cvfi'C METRO. 


Sthhoahd 0 / 2 3 4 5 6 7 8 9 tO II /2 /3 \4 15 16 (7 18 IS ^0 

SHADE* 


Referring to the figure it will be seen that there is a 
reasonably constant relation between the number of 
particles per cubic centimetre, as determined by the 
dust counter, and the weight of impurity in milli- 
grammes per cubic metre, as given by the automatic: 
recorder. It is not to he expected that the relation 
would he absolutely constant as this would imply 
great constancy as to the size of particles at different 
times. While there is an evident tendency towards 
uniformity there is also definite departure from it, 
which is very evident during thick smoke haze. Jn 
such cases the average size of suspended particles is 
usually greater than during light haze, and this is 
probably due to the rapid accumulation of the smoke 
to form a thick haze which does not give time for 
settling out of the larger particles. Thus it is reason- 
able to expect that we shall find in rapidly formed 
smoke fogs larger particles than are normally present. 
The maximum diameter of smoke particles in the 
absence of thick smoke haze is about H microns, 
while during thick smoke haze the maximum diameter 
rises to about 3 microns. Broadly speaking, however, 
the curve in Fig. 7 indicates that there is a constant 
relation such that in London approximately 10,000 
particles per cubic centimetre correspond to 1 mini- 


mal Ihe like, the use of a suitably-coio ited filter paper 
would enable comparative records <>f impurity from 
sueh causes to be obtained. 


ELECTRICAL GAS PRODUCTION 

Electrical gas production may prove a profitable 
proposit ion in those countries possessing abundant 
water power, by providing a use for the power output 
at night. Delicate temperature control is possible, 
and water-gas of a high degree of purity can l>e ob- 
tained. Fuels with high moisture and ash content 
could be utilised, the water being used for water-gas 
production and the hot ashes for raising steam. The 
purity of the gas renders it very suitable for producing 
high temperatures, and for chemical reduction pro- 
cesses, as well as for its ordinary uses. With liquid 
fuels the advantages should be even more marked, 
largely on account of the temperature control, the 
cracking being thus regulated to facilitate fractiona- 
tion of the products. Tn addition, the electrical 
apparatus has the advantage of long life. 



872 


CHEMISTRY AND INDUSTRY 


Aug. W, 1024 


THE SODA DEPOSITS OF LAKE MAGADI 
IN KENYA 

The greater part of the World's supply of sodium 
carbonate is obtained bv the chemical treatment of 
common salt, but in certain parts of the world there 
are natural deposits of sodium carbonate and bicar- 
bonate which are worked. The deposit at Lake 
Magadi in Kenya Colony is tin* most notable, both 
as regards the extent of the deposit, and the purity 
of the material 

In March, 1908, the Imperial Institute was con- 
sulted by the Colonial Ofliee with reference to certain 
proposals then under consideration for the industrial 
development of the soda deposits of Lake Magadi, 
which lies in about the centre of the Rift Valley and 
not far from the border of Tanganyika Territory. 
The inhumation available at tin* time was insufficient 
to show ■ — (1 ) whether the crust of soda on the surface 
of the lake was of uniform composition throughout, 
(2) the nature and extent of the underlying deposits 
on which the renewal of the supply of soda depended, 
and (2) whether then* was any accumulation of resi- 
dual impurities in the water present in the crust. 
It was decided that a further investigation should be 
directed to the valuation of the deposit, and this 
was undertaken by Mr. J. 8. Coates, from whose 
report the following information has been extracted 
{Bull. Imp. InsL, XXL, 3, 1922). The soda deposit 
covers the whole width of the trough for a length of 
12 mile's in the middle* poition of the lake bed. Near 
the shore*, the soda forms only a thin soft layer on 
the mud of the lake bottom, and is covered by a layer 
of liquor. At a distance of 2(H) yards from the shore, 
the soda crust had already a thickness of more than 
(j feet. The crust wa jjjhjcr ccd by drilling in two places 
near the edge of the^Hfe|it and in neither case was 
any liquid subst raturPHpund, the soda lying in 
immediate contact with the mud of the lake bottom. 
The interstices and ea\ities, however, of the crystal- 
line matter wen* filled with liquid. The density of 
the soda crust was estimated at about 7(1*4 lb. per 
cb. ft. Assuming a depth of 5 ft. of crust over an 

area of 22 J square miles and this may he taken as a 

proved minimum — it follows that the amount of 
crude soda available is not less than 107,000,000 tons. 
Lake Magadi is therefore 1 the largest known natural 
source ot sodium carbonate. 

Although it was shown by the analyses that the 
liquid from which this crystalline crust had separated 
contained in solution other salts, notably sodium 
chloride and sodium sulphate, the conditions were 
such that the separated crystals were practically pure 
trona. a mixture of carbonate and bicarbonate of soda 
or sesqiiiearbonatc* of soda (Na 2 (X) ;{ .NaHC0 3 .2H 2 ()) 
which needed only to he freed by draining or washing 
from the, adherent liquid to become a very pure 
material. A large number of hot springs arise along 
the margin of the hike, and discharge into it. The 
composition of these spring waters indicates that 
fresh supplies of sodium carbonate are being added 
constantly to the lake. 

The technical side of the utilisation of tin* Magadi 
soda, at least in principle, would appear to be* a very 


simple matter, since the crust after removal, merely 
requires draining, washing and roasting to convert 
it into soda ash (dry sodium carbonate) of a high 
degree of purity, which could be exported as such, or 
converted in Kenya into other sodium compounds 
required in commerce, such as caustic soda and soda 
crystals. 

The following table gives : — (!) the average com- 
position of Lake Magadi soda as computed from the 
thirteen analyses quoted in Mr. Coates’ report ; 
(2) the probable average composition of soda ash 
made from Magadi soda ; (3) the average composition 
of commercial soda ash made : («) by the Leblanc 
process, and (b) by the ammonia-soda process : — 



Magadi 

Magadi 

Leblanc 

English 

Solvaj 


soda 

soda 

soda ammonia- 

soda 

Sodium bicar- 

crust 

iihIi 

usli 

Per cent. 

soda ash 

ash 

bonate 

Sodium carbon- 

33*81 

— 


— 

— 

ate 

45*44 

94*3(1 

98-20 

98-72 

99-44 

Sodium chloride 

2*30 

3*21 

0*10 

<>■54 

0-21 

Sodium sulphate 

— 


0-G0 

0*20 

— 

Insoluble matter 

1 tiO 

2-40 

0 1 1 

0-09 

. — 

Water . . 

10-73 

— - 

0 07 

0 32 

0-31 


From these results it would appear that soda ash 
made from Lake Magadi soda might be slightly 
inferior to soda asli of commerce in containing a larger 
quantity of sodium chloride, but it must be remem- 
bered that in collecting the samples no precautions 
were taken to remove the adherent and entangled 
mother liquors. 

The exploitation of the Magadi soda deposit was 
undertaken by the Magadi Soda Co., Ltd., which was 
formed in J91 1 , and which undertook tire construction 
of a branch railway line, 93 miles in length, from the 
deposit to the Uganda Railway, thus connecting it 
with the port of Kilindiui on the coast. The company 
also undertook the building of a pier and the dredging 
of approaches at Kilindini. The soda is excavated 
from the lake by means of a dredger specially designed 
for the work. The soda works at Kin on the shore 
of Lake Magadi are equipped with two calciners for 
converting the crude material into soda ash, of which 
it is estimated that an output of 8000 t. per month 
could bo attained ; but so far, the production has 
been much below this amount owing to many adverse- 
factors. Factories for the conversion of the calcined 
soda into caustic soda, soda crystals and other pro- 
ducts have been erected at Budge-Budge near Cal- 
cutta, India, and at Irlam, near Manchester, England, 
but the latter does not appear to have been used so 
far. Works have also been built at Kilindini. The 
quantity of calcined soda, in long tons, exported from 
Kilindini has been as follows: — 1916-17, 2163; 
1917-18, 4688; 1918-19, 12,007; 1919-20, 10,544; 
1920-21, 12.829. The destination of the exports in 
1920-21 was as follows: — United Kingdom, 894 t. ; 
India, 3329 ; South Africa, 270 ; Tanganyika, 4 ; 
Zanzibar, 28 ; Norway and Sweden, 4771 ; Apstria, 
710; Japan, 2474; China, 302; and other countries* 
47 t., making a total export of 12,829 t. (For recent 
information on the situation of the Magadi Soda Co, 
cf. Chem. and Ind ., pp. 100, 150, 287, 671, 859; 
1924.) 
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HARD RESISTANCE GLASSES AND THE 
PROGRESS OF LABORATORY GLASSWARE 

With the passing of tho 10th anniversary of the 
opening of hostilities on the Continent, " we are 
reminded of the importance then attached to the 
immediate production of scientific glassware to 
meet the needs of laboratories and medical and 
surgical organisations. At that date we were 
almost entirely dependent on foreign supplies and 
much preliminary work had to be undertaken before 
manufacture could be started, it was found that 
Jena glass, which had come to be the accepted stand- 
ard quality, was a zinc-sodium-aluminium boro- 
silicate, whereas Kavalier's glass, almost as well 
known, was a calcium-potassium-sodium silicate. 
The latter, however, was less resistant and conse- 
quently development proceeded oil the lines of 
Jena glass, the main object in view being chemical 
resistance combined with a reasonable resistance 
to heat shock. 

As an outcome of investigations by individual 
manufacturers and the Class Research Committee 
of the Institute of Chemistry, glasses similar to 
Jena glass were evolved and produced on the manu- 
facturing scale, with the additional advantage, in 
the case of one at least, that it was adaptable for 
blowpipe work and platinum could be sealed indirect; 
its chemical resistance also was superior to any 
previously observed. These glasses were put into 
use for beakers, flasks, and other ware, whilst another 
glass of simpler composition, high in lime and 
alumina, with the exclusion of zinc, was employed 
for ampoules, for which neutral glass was required 
with good working properties in the blowpipe. 
Such glasses fulfilled immediate requirements and 
were in constant demand until the Continental 
supplies again became available. 

The defects of the British-made glasses were 
then apparently more prominent and criticism was 
adverse in anticipation of better foreign supplies 
being forthcoming, a hope, however, which was 
not fulfilled except as regards price, and in tho mean- 
time improvements were being made, with the result 
that a superior British glass was placed on the 
market which retained to a great extent its resistance 
properties, but had an appreciably higher thermal 
endurance. Progress in America in the pYoduction 
of laboratory glassware proceeded on similar lines, 
the outstanding product having high resistance 
to heat shock, associated with a reasonable resistance 
» to chemical attack. 

This demand for better glass, necessitated greater 
expenditure on materials, and even more efficient 
furnace conditions for melting, all conditions which 
added to the cost of production. 

A pre-war miner’s lamp glass was held to be 
satisfactory if it withstood the test of being heated 
for 20 minutes in boiling water, and then plunged 
into water at 15° 0. without fracture. Such glasses 
are sodium- potassium borosilieates with a high 
percentage of boric oxide, chemical resistance being 
of secondary importance. The best of the pre-war 
laboratory glasses failed when chilled from tem- 
peratures of 1G0° — 200° 0., under similar conditions, 


whereas the latest improved types have a thermal 
endurance of at least 220 2J0' ' (J., and under 
certain, conditions even higher. Far greater relia- 
bility has thus been secured, and British-made 
glasses cover all requirements in this direction. 

These improvements in heat, resistance led to 
the application of laboratory glass for illuminating 
purposes and there are now five firms manufacturing 
laboratory glassware in Great Britain, and at least 
two others producing heat-resistant glass for gas 
globes, miner's lamp glasses, and the like, all suffering 
from over-production on the one hand, and unre- 
stricted imports on the other. 

Some idea of the variation of prices of eight 
common patterns of laboratory apparatus, taken from 
a standard catalogue 1 , may be gathered from the 
following table : - 



1914 

s. d. 

1920 
s. d. 

1922 
s. d 

1923 
s. d. 

e lease 

Beakers, squat 2.70 <• e. 

4 4 

h r> 

12 0 

10 3 

1 43 

„ ,. 400 c.c .. 

5 9 

10 o 

15 0 

12 9 

122 

Flasks F. 14 500 e c. 

0 3 

12 0 

10 0 

14 0 

124 

,, ,, 1000 <*.c. 

9 0 

20 0 

27 0 

23 0 

155 

,, K.B. 700/750 e.e. . . 

7 0 

17 0 

23 0 

19 0 

1G0 

,, Corneal 200 c.c. 
Extraction 

3 3 

8 0 

12 0 

10 3 

210 

200/250 e.c 
,, KjekJttlil b.N. 

. 4 0 

10 0 

12 0 

12 0 

MM 

500 e.c? 

. 7 3 

18 0 

25 0 

25 0 

246 


Certain anomalies are noticeable when considering 
these increases, which arise from the fact that the 
1914 prices include freight from t Ik* Continent, 
which in turn depended to a great extent on the 
manner in which the various patterns lent themselves 
to close packing, whilst changes since 1920 reflect 
the influence of costs on selling prices, these being 
governed by the difficulties of manufacture and the 
proportional demand. These increase's may appear 
excessive, but are far less than tho same increases 
which have occurred with Jena glass itself, the 
original 1914 prices of which have already been 
given above. 



1923 

° 0 i nor 


s. d. 


Cokers, squat 250 e.c. 

19 0 

350 

., 400 e.<*. 

24 0 

320 

lask'j F.B. 500 e.c. . . 

20 0 

220 

,, ,, 1000 

32 O 

255 

,, R.B. 700/750 c.c. 

25 0 

240 

,, Conical 200 o e. 

12 8 

290 

,, Extraction 200 250 e.c. 

10 8 

270 

,, Kjeldnhl L.N. 500 e c. 

28 8 

300 


Rest quality Bohemian resistance glass, of which 
the ingredients are less expensive, is from 15 to 
20 per cent, less than the current British prices, 
whilst inferior qualities of laboratory glass are oh 
the market at prices considerably less than these, 
in some eases less than half the British prices. 

The question of price of laboratory supplies 
is often the prime consideration and although the 
British glassware has properties equal to that of 
tin* best, the cost is always compared with the 
common varieties of Continental origin. The figures 
recall the fact that, whereas the British product 
is competing satisfactorily both in quality and price 
with similar goods from abroad, it cannot compete 
with the articles dumped here, hearing no mark or 

c 2 
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other certificate of origin. Every British manu- 
facturer brands his goods, and guarantees their 
quality, but in spite of this, he is slowly being 
squeezed out of the market. 

The same remarks apply to illuminating glass. 
Many of the gas globes obtainable from the usual 
sources of supply are merely common flint-glass, 
or an inferior resistance glass. The general public 
does not purchase the best quality, in fact very 
few facilities are offered by either the wholesale 
or retail trade to enable it to do so. Consequently, 
we read that British illuminating glass is unobtainable 
except at excessive prices, whereas the British 
manufacturers’ price is approximately equal to the 
wholesalers selling price for the foreign glasses 
costing probably one-third or less than this. 

Heat-resistant glasses recently placed on the market 
are reported to contain titania and zirconia, suggest- 
ing that higher thermal endurance necessitates higher 
cost of production. c 

Satisfactory combustion tubing lias been supplied 
which is a soda-lime-alumina borosilicate, with a 
small proportion of potash. Demands for tubing 
suitable for blowpipe work hav e been adequately met 
and prices are low. This is a potash -soda -lime glass, 
also suitable for X-rav bulbs. The need for hard 
glasses suitable for sealing rare metals such as molyb- 
denum and tungsten has been met, as also for glasses 
for high power thermionic valves. 

The standardisation of laboratory glass has been 
effected to a limited extent, beakers and flasks 
receiving attention, and the bulk of the manu- 
facturer's patterns conforms to these standards. In 
spite of this, however, flasks are sti&rcquired to lit 
corks and beakers and to fit waA baths of old 
origin, to quote only two cxampf^B Lamp blown 
ware, such as condensers, fractionating columns, 
of known design, although most suitable for stand- 
ardisation have yet to be dealt with. 

Volumetric glassware is subject to keen competition 
by reason of surplus stocks from the Continent. 
Accuracy in this case is of secondary consideration, 
although the value of a graduated vessel with uncer- 
tain errors is hard to conceive. In 1021, under the 
auspices of the N.P.L., “ Commercial Grade ” 

volumetric glassware was introduced by the British 
manufacturers, unstamped, but carrying their trade 
name and guaranteed to be within the Class B 
tolerances. This, ho'wov er, is only in limited demand, 
as graduated flasks of unknown origin and accuracy 
arc obtainable at less than half the price, while the 
difference with pipettes is even greater still, 50 e.c, at 
12s per dozen being one-third the price of Class B 
quality guaranteed. Higher standards are also 
procurable from reliable manufacturers, accom- 
panied either by their own certificates or by one 
supplied by the N.P.L. The methods of calibrating 
have been almost perfected, although there is still 
considerable room for improvement in the dividing 
machines, the bulk of which are slow' and cumbersome. 

TBf! capacity of the country for the production 
of labpa&tory glass and resistance glass of all descrip- 
tions if how fully organised, but the future depends 
Jargetj^on the general trade of the country, and the 
of the superior properties and reliable 


service of the British product. Tt is the Master Key 
Industry. Is it destined only to become a memory 
of the past ? A. V. Hussey 

SMOKELESS FUEL 

The Pure Coal Briquette Process: An Important 
Development 

(From a Correspondent) 

The members of the Society of Chemical Industry 
are familar, because of the various papers that have 
been read on the subject before the Society during 
the past few years, with the important part played 
by structure in the production of smokeless fuels by 
the carbonisation of bituminous coals. It is, of 
course, well known that to combine smokelessness 
with free ignition we can either partially decompose 
the volatile matter by low-temperature carboni- 
sation, leaving about one-third in the residual fuel, 
or submit the coal to relatively high temperatures in 
such a manner that the residual fuel is extremely 
close-grained and cellular, resembling charcoal, and 
quite different from ordinary gasworks or metal- 
lurgical coke. The best example of this latter method 
is the Pure Coal Briquette carbonisation process, and 
considerable interest attaches to the statement 
recently made that Messrs. Sutcliffe, Speakman and 
Co., Ltd., of Leigh, who control this process, have 
now solved, after over five years work, the difficult 
mechanical problems of the 10-ton high duty briquette 
press necessary. 

It will be remembered that the essential principles 
involved are the mixing of 80 per cent, roughly 
crushed coal with 20 per cent, coke breeze, and the 
briquetting of this non-swelling mixture at the 
enormous pressure of 10 tons per square inch so as 
to give a hard briquette without pitch or other binder, 
forming “ pure coal ” briquettes. These arc then 
carbonised at relatively high temjjeratures of 1650° F., 
and as they have the great advantage that they do 
not soften, expand, or alter their shape, simple 
oontinous retorts of huge capacity up to 500-1000 t. 
can be used with internal heating. In this way are 
obviated some of the great difficulties of many low- 
temperature processes, low throughout, small and 
intricate retorts, and intermittent operation. Also 
the fact that only 1 per cent, of volatile matter is left 
in the fuel means that, whilst it is perfectly free 
burning, for the same reason as charcoal, all the 
volatile matter has been decomposed into valuable 
products, and one- third of it is not left to bo burnt as 
mere fuel, as happens with ordinary low- temperature • 
processes. That is to say a very high yield of gas, 
10,000 oubic feet per ton, and of sulphate of ammonia, 
40 lb., ieT obtained in addition to purely paraffinoid 
liquid products. Finally, because of the combined 
blending, briquetting, and subsequent carbonisation 
the product is so hard that it is superior to metal - 
lurjgical coke, and the possibilities of the Pure Coal 
Briquette carbonisation processes are important, not 
only to the iron and steel industries, and for the 
operation of the blast furnace, but also, from the 
national point of view, for the production of solid 
smokeless fuel to replace coal for all purposes, liquid 
fu<S3, and sulphate of ammonia. 



Aug. 20» 1924 


CHEMISTRY AND INDUSTRY 


875 


FORTHCOMING EVENTS 

Sept. 1. Institution or the Rubber Industry, London 
Section, The Engineers’ Club, Coventry Street, 
Piccadilly, W., at 8 p.m. “ The Acidity of Raw 
Rubber,” by Dr. G. Stafford Whitby. 

Sept. 4 Iron and Steel Institute, Autumn Meeting at 
and 6. British Empire Exhibition, at 10.30 a.m. each 
day. (1) “ Changes of Volume of Steels During 
Heat Treatment,” by L. Aitchison and G. R. 
Woodvine. (2) “ Investigations on the Herbert 
Pendulum Hardness Tester,” by C. Benedicks 
and V. Christiansen. (3) “ Effect of Changes 
in Total Carbon and in the Condition of Car- 
bides on the Specific Resistance and on some 
Magnetic Properties of Steel,” by E. D. Camp- 
bell and G. W. Whitney. (4) “ Pickling: The 
Action of Acid on Iron and Steel, and the 
Diffusion of Hydrogen Through the Metal,” 
by C. A. Edwards. (5) “ Examination of Iron 
from Konarak,” by J. N. Friend ard W. E. 
Thorneycroft. (6) “ On the Nature of High- 
Speed Stoel,” by M. A. Grossman and E. C. 
Bain. (7) “ Improvements in the Brinell Test 
on Hardened Steel, including a New Method 
for Producing Hard Steel Balls,” by A. Hult- 
gren. (8) “ Present Position of the Theories 
of the Hardening of Steel,” by W. Rosenhain. 
(9) “ Effect of Free Surfaces on the Plastic 
Deformation of Certain Metals,” by F. C. 
Thompson and W. E. W. Millington. 

Sept. 8 Institute of Metals. Annual Autumn Meeting, 
to 11. to bo opened at the Institution of Mechanical 
Engineers, when W. M. Corse, S.B., will 
deliver the third annual Autumn Lecture. On 
September 9 the morning will l>e devoted to 
reading and discussion of papers, followed by 
luncheon at the Connaught Rooms, Kingsway, 
the afternoon to ho spent at Wembley. 

The following papers will be read: — “ A Method for 
Measuring Internal Stress in Brass Tubes,” by R. J. 
Anderson and E. G. Fahlman; “ Tho Application of the 
Ideal Solubility Curve to tlie Interpretation of Equi- 
librium Diagrams in Metal Systems,” by D. H. Andrews 
and Prof. J. Johnston ; “ Seventh Report of tho Corrosion 
Research Committee of the Institute of Metals,” by G. D. 
Bengough and R. May ; *“ Comparative Results on 
Copper-Silicon-Aluminium and Other Aluminium Alloys 
as Obtained on Separately Cast Specimens and Specimens 
cut from a Crankcase Casting,” by E. H. Dix and A. J. 
Lyon; “ The Determination of Sodium in Aluminium,” 
by D. M. Fairlie and G. B. Brook; “The Extrusion of 
Brass Rod by the Inverted Process,” by R. Genders; 
“ Investigation of tho Effects of Impurities on Copper. 
Part II— The Effect of Iron on Copper,” by D. Hanson 
and Grace W. Ford; “ The Relationship Between Tensile 
Strength, Temporature and Cold-Work in Some Pure 
Metals and Single Solid Solutions,” by D. IT. Ingall; 
“ On the Effect of Progressive Cold-Rolling on the Brinell 
Hardness of Copper,” by H. Moore; “Experiments on 
the Working of Nickel for Coinage,” by Sir T. K. Rose 
and J. H. Watson ; “ Some Experiments on the Effect of 
Casting Temperature and Heat-Treatment on the Physical 
Properties of a High-Tin Bronze,” by F. W. Rowe; 
“ Some Experiments on the Influence of Casting Tempera- 
ture and Mass on the Physical Properties of Admiralty 
Gun-Metal,” by F. W. Rowe; “Studies in tho Alu- 
minium-Zinc System,” by T. Tanabe; “Metal Spraying 
and Sprayed Metal,” by T. H. Turner and W. E. Ballard. 


SOCIETY OF CHEMICAL INDUSTRY 

CHEMICAL INDUSTRY DINNER 

It lias been arranged that the Autumn Dinner, 
already intimated to be held on November 14, 
will be a joint function under the auspices of the 
Society of Chemical Industry and Hu* Chemical 
Industry Club. The Dinner vwli he held in the 
Edward VTI Rooms of the Hotel V ictoria, North- 
umberland Avenue, London, W.C. 2, and will be 
presided over by Mr. W. J. L T . Wooleock, C.B.E., 
President of the Society. 

It is hoped that a large number of members of 
each of the bodies mentioned will, in clue course, 
procure tickets for themselves and their ladies 
A circidar letter with further particulars and a form 
of application for tickets wiil he issued early in 
September, but members are asked in the meantime 
to note the above date and place for the dinner. 

BACK NUMBERS OF JOURNAL 

The 1 General Secretary will be glad to hear from 
Members or Subscribers who have eopies of the 
Journal for January 5, 1923, or Januaty 4, 1924, 
that they are willing to dispose of to the Society. 

ANNUAL REPORTS OF THE PROGRESS OF 
APPLIED CHEMISTRY 

The price of Volume VIII (1923) to members of 
the Society is 7s. (>d., and to non-members 12s. 6d., 
post free in each ease. 

Fellows of the Chemical Society have the privilege 
of purchasing t he volume at the price of 10s. post free. 

A set of Volumes 11 to VI IT inclusive can be 
purchased by a member of the Society at the price 
of £2 2s. (id., and by a non-member at the price 
of £3 15s., post free in each ease. 

CHEMICAL SOCIETY’S ANNUAL REPORTS 

The Council of tho Chemical Society has decided 
to increase the price of future issues of the Annual 
Reports on the Progress of Chemistry, and the 
volume for 1924 (XXI) which will be issued next 
year will be sold to the public at 10s. (id., plus postage. 
To members of the Society of Chemical Industry will 
lie given the privilege of purchasing the volume at 
9s., post free. Orders, accompanied by the appropri- 
ate remittance, should be sent to the Assistant 
Secretary, Chemical Society, Burlington House, 
London. W. 1, before the end of the present year. 

ROTHAMSTED LIBRARY 

By the courtesy of the Lawcs Agricultural Trust, 
any member of the Society of Chemical Industry on 
presenting a card from the General Secretary shall be 
allowed access to this Library. The rules of the 
Library preclude journals and periodicals from being 
sent out, and these are therefore alway s accessible. • 

A catalogue of the journals and periodicals is in the 
Society’s Offices, at Central House, and may be 
consulted there by members. 

DEATH 

Bird, William IT (elected 1902), of 217, Nowpoit Road, 
Cardiff, Director. On August 13. 1021. 
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THE BRITISH CHEMICAL PLANT MANU- 
FACTURERS* ASSOCIATION 

1 he fourth annual meeting was held on July JO, 
and Mr. L. M. G. Fraser, M.l.Chem. K. (the retiring 
chairman), in moving the adoption of the report and 
accounts, reviewed the demand for increased and 
more efficient production, and showed the need for 
the work of the chemical engineer. Gaution was 
advised against the tendency to teach too much or 
extend the training too long. In the works, a good 
understanding of the principles of physics and 
mathematics was required rather than high attain- 
ments in these brunches of science, for, although 
the mechanical sciences were largely exact sciences, 
all the problems of the chemical engineer were 
hedged about b\ the incalculable-sudden alterations 
at critical temperatures, unknown surface tension — 
and in such eases experience was t lie deciding factor. 

I he improvements in the construction of chemical 
apparatus could he broadly classified as follows : — 
(l) Better products obtained ; (2) Lower working 

costs ; (2) Cheaper apparatus ; (4) Safer operations. 

Better apparatus was being obtained by the use 
of known metals or alloys which had been tested 
under varying conditions, both under laboratory and 
works conditions, and there were alloys which pre- 
vented contamination of the material being manu- 
factured without troubles of purification in the later 
stages, and which also gave longer life to the plant. 

1 he action of heat under \ar\ing conditions was more 
intimately known, and overheating was more easily 
guarded against. The improvements in grinding 
machinery had enabled many hard materials to be 
satisfactorily ground to required fineness without 
undue proportion of dust or contamination and conse- 
quently with a better chemical reaction where 
required in the la tentages of the process. The 
increased use of mccHBfceal screening relieved the 
mill, increased the outjHB and saved power and time. 
In past days, only J-ti^Ror hour was obtained from 
grinding plant with certain materials per horse- 
power, whereas to-day five or more times that amount 
could he turned out per hour with no more power 
absorbed, and less wear and tear on the plant. The 
formation of emulsions by high-speed mills had been 
made easier. The knowledge of filtration had 
increased the usefulness of the filter press. Con- 
tinuous filters had proved their utility and the latest 
developments of the stream-line filter were being 
carefully followed. 

In distillation, owing to the recognition of the 
importance of increased velocities, greater results per 
square* foot of surface had been obtained, and more 
delicate materials could be handled with less risk. 
The action inside* the still column was being more 
clearly grasped ; the column could give cleaner cuts 
in the fractions, with greater purity, and columns 
could be designed to give continuously two or three 
fractions. 


useful power saved by studying the rapidity of 
the absorption of chemical reaction that is required 
to take place. Where the time factor entered, large 
mixers with slow' motion and less relative power 
might be advantageous, and w ith rapid solution small 
mixers and quick motion was advisable. There were 
eases where a very large amount of power was saved 
w hen several dry ingredients had to be mixed, simply 
hv studying the order in which the materials were 
put into the mixer. 

Furnaces had received far more attention, and the 
importance of scientific furnace setting was now- 
recognised, and whilst oil burners, gas bring, mech- 
anical stokers, and mechanical draught all increased 
efficiency, they resulted in more severe furnace con- 
ditions, and contributed to frequent breakdowns unless 
careful 1 bought was given both to the design and to 
the refractory materials and cements used. 

Electricity was continually becoming more widely 
used in chemical industry in the electrolysis of alkali 
chlorides, water and organic compounds, and also 
as a means of separating either solid matter or vapour 
in the form ot mist or fog. Much research work 
has been carried on to make improvements to the 
diaphragm and anodes ; the improvements, though 
slow-, were continuous. The electrolysis of salt had 
reached a very high state of commercial efficiency. 
Electrolysis of water appeared to have gone as far 
ns possible. The electrolysis of inorganic com- 
pounds awaited development, but the plant could 
he properly designed. The highly complicated 
reactions that took place, however, did need investiga- 
tion. Electro-reduction was more promising, and 
in Italy one firm used an ordinary cell for making 
mercury amalgam, used to reduce organic compounds. 

The separation of ashes from coke and unbumt 
coal by means of electromagnetic separators was 
now being carried out commercially'. 

Lower working costs had been attained mainly 
through the more detailed study of the power factor 
in connexion with the movement of bulk material, 
or in the saving of heat by studying the thermal 
efficiency of fuel or interchange of heat from one 
material to another, and the greater freedom from 
breakdown of machinery and plant, causing disloca- 
tion of work. The automatic control of tempera- 
tures, automatic; electric appliances for moving hulk 
material, automatic tilling, weighing and packing, 
were other factors in the lowering of cost of pro- 
duet-ion of chemicals. 

Cheaper apparatus was now obtained, owing 
principally to the large amount of research work on 
rates of flow, whether in calories or liquids, and 
which had enabled the engineer the better to calculate 
the strains and stresses and outputs under which his 
machinery had to perform. In other words, he was 
able to reduce the incalculable quantity. Many 
other improvements in various types of machinery 
were the outcome of practice and experience, which, 
although not fundamental departures, were* improve- 
ments in detail or alterations to main branches of the 
general principle. 


Mechanical crystallisers were again being brought 
forward, and it was claimed that they- yielded better 
and purer crystals. ' " 

The problems of mixing dry and wet malcriaLsmidd 
yet be studied with advantage, and a great dew of 


The sum of all these improvements had made i 
possible to surmount many difficulties, and to kn 
plans with greater confidence. 
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Tho Report, which showed that the Association 
had a very useful year, was adopted and the following 
officers and committee for the ensuing year were 
elected .‘—-Chairman, Mr. F. R. Blizzard (T. & 0. 
Clark & (V. Ltd.) ; Viced 'liairman, Mr. J. Robinson 
(Mather & Platt, Ltd.) ; Treasurer, Mr. E. A. Alliott 
(Manlove, Alliott & (V)., Ltd.); Committee, Mr. II. 
Bush (Huntingdon, Heberlein & Co., Ltd.); Mr. 
L. M. (J. Frasier (VV. 3. Fraser & ( o., Ltd.) ; Mr. J. A. 
Revell (Kestner Evaporator and Engineering Co., 
Ltd.) : Dr. R. Seligman (Aluminium Plant and 
Vessel Co., Ltd.), Mr. E. C. Watkins (W. Neill & 
♦Son. Ltd.), Mr. J. W. Wright (Cannon Iron 
Foundries, Ltd.). 


ANNOUNCEMENT OF CHEMICAL 
EXPOSITION DATE 

Owing to some confusion which is believed to 
exist in a few' quarters regarding the holding of the 
next chemical exposition, an announcement has been 
sent out by the International Exposition Company, 
under whose management the Exposition of Chemical 
Industries has been held since 1915. Numerous 
inquiries have been received by the management 
which lead it to believe that many interested parties 
are of the opinion that there will be a chemical 
exposition this year. This is not the ease. There 
will he no chemical exposition in 1924, the next 
Exposition of Chemical Industries will ho held 
September 28 to October 3, 1925, at tin; (hand 
Central Palace. New York. 

“ This Exj>osition will not be held in the United 
States prior to September, 1925,” states the announec- 
nw nt- of the management. “ Numerous inquiries 
which we have received, lead us to believe that there 
is some uncertainty regarding the date of the next 
Exposition of Chemical Industries. As a result 
of a vote of exhibitors, taken hist year, the decision 
was definitely reached at Jhat time not to hold the 
Exposition in 1924, but to ski]) a year and hold the 
next one in 1925. Owing to the fact that the 
Chemical Exposition has been held without interrup- 
tion since 1915, the many inquiries regarding the 
omission of the Exposition this year are only natural. 

" At the same meeting in 1923, w here time and 
place for the next Chemical Exposition were dis- 
cussed and decided upon, the exhibitors decided by 
a largo majority to hold all future Expositions in 
New’ York, and* selected the (Ira ml Central Palace 
for 1925. New York was decided upon as the 
logical place to hold the Expositions in the future, 
becauso it was believed to offer the best location and 
conditions to attract the greatest number of people 
interested in the Chemical Industries from all parts 
of the world. 8o that the matter may be definitely 
understood, the next Exposition, of Chemical Indus- 
tries will bo held at the Urand Central Palace one 
year from this September, during the week of 
September 2H to October 3, 1925.” 


CORRESPONDENCE 

VERSE RELATING TO SCIENCE 

Sir, — The letter of Mr. C. (J. Ruby in your issue 
of June 13 asking for verses of any kind relating to 
science awoke an idea long doimant in my mind. 

L have always been of opinions that poems on purely 
chemical subjects could be written, but, however 
much belaboured, my' own muse steadily declines to 
work, and 1 never get beyond the first line. 

Failing a poem, 1 have ventured to submit a sort 
of chemical drama, or rather it should be called a 
scenario. It is 1 believe quite up to the usual cinema 
standard, and it may attract the eye of some budding 
epic poet, or lilm producer. To such 1 give it freely. 

If you, Mr. Editor, cannot grant tlie necessary 
•space, my hopes of seeing a masterpiece rise from 
my humble foundations must perish. 

Ben Zeen, an old organic Radical, possesses a 
large collection of jewellery, including a magic ring 
and quite a number of chains. He i,s anxious to 
unite himself by double or even triple bonds to pi city 
Annie Line; the young lady, howe\ei, pooh-poohs 
the idea of any union, whether direct or co-ordinated, 
with the old fellow'. She is in fact much attracted 
to Bens nephew', Benzy Dean, who also is the 
possessor of a magic ring. 

“♦Someone has stolen the nucleus horn Pens 
ring, and has substituted a very inferior ionic micelle 
in the para position. Suspicion falls on Benzy, who 
is forthwith thrown into prison and loaded with 
ions. Annie Line, activated by her pure B.P. love, 
engages the services of the two famous detectives 
Proton and Niton. Fsing the* Perkin reaction, they 
find distinct traces of the emanation from the nucleus 
at the house of an old Auntie body, said to be equal 
to anything. Auntie is diazotised to ibe nth degree, 
and, being thoroughly decomposed, confesses that 
the nucleus is concealed at the back of her bouse under 
a heap of hormones and other rubbish. It was given 
to her by an amphoteric girl, calk'd Sillv Kate, who 
had once been united to Ben Zeen by a side-chain, 
but had been reduced. In revenge she had dextrosely 
abstracted the precious nucleus. Here follow the 
usual denouements and happy ending 

This, 1 believe, is a pioneer attempt . and is no 
doubt capable of great improvement. For instance, 
a lot of comic business could be made out of the 
rivalry of Polly Morphous and Sally ( y lie, tw T o 
housemaids, for the hand of Nick L. Oxhide, a 
catalytic insurance 1 agent. One can easily' imagine 
how Sally and Polly' hide behind X-ray' screens, 
crawl under filter- beds, and make barricades of 
periodic tables and chairs of chemistry . while Nick 
climbs up fractionating columns and scrambles 
through diffraction gratings. 

For him who would write 1 chemical poetry there is 
no lack of heroines — they are ex ery where. As it is 
1 have to apologise to Miss Molly B. Denum and to 
quite a number of ladies named Ethy l, for not being 
able to tind a place for them among by dnunatis 
[Hisona. - 1 am, etc., 

E. (!. Bryxnt 

Box 11, Prieska S. Africa 
August 5, 1924 
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PERSONAL AND OTHER ITEMS 

The Southern Gas Association of America has 
completed the financial arrangements necessary 
to establish a chair of gas engineering at the Johns 
Hopkins University, Baltimore. The Association 
intends to make a continuous effort to influence the 
rigid sort of students to take the course so that the 
gas industry may bo gradually rendered still more 
efficient. 

A New Source of Hydrogen 

During the recent (ongress of Industrial Chemistry 
at Bordeaux, Prof Matiguon described his work on 
the distillation of bituminous schists, and pointed out 
that these might become an important source of 
hydrogen. Li fact, autun schists distilled in a closed 
vessel yielded per ton 63 cl>. metres of gas containing 
carbon dioxide, 14 eh. in , carbon monoxide, 3 eb. m., 
hydrocarbons, 25 eb. m., hydrogen, 21 eb. m. The 
same schists distilled in Scotch retorts under certain 
conditions produced 670 eb. m. of gas of fairly low 
calorific power. To utilise the residual carbon 
formed during the distillation in the upper region of 
the vertical retort, steam is injected at the base, 
producing water gas which, mixed with the distilla- 
tion gas yields, carbon dioxide. 139 cb m., ethylene, 
5 cb. m. ; oxygen, 24 cb. m. ; carbon monoxide, 
29 cl), m. : methane, 45 cb. m. ; hydrogen, 171 cb. m. ; 
nitrogen, 255 eh. in. After eliminating the carbon 
dioxide and nitrogen, the gas constitutes a useful 
source of hydrogen. In a gas-tight plant each ton of 
schist would yield 345 eh. m. of gas containing 173 
cb. rn. of hydrogen, and a works treating 100,000 tons 
of schist yearly would pr oduce 17,000,000 cb. m. of 
hydrogen from which 8500 t. of ammonia could be 
produced. The unsaturated hydrocarbons could be 
recovered at the same time, and calculating from 
ethylene it would be possible to produce 5000 hecto- 
litres of alcohol at the same time 

GERMANY ^ 

Beryllium 

fu addition to the better-known light metals, 
which are now of great importance in Germany, 
beryllium has also been receiving some attention. 
Like aluminium, it is silver -white, hard, arid fairly 
durable. In alloys it behaves similarly to silicon, 
but on account of its cost finds little application. 
Alloyed with copper to the extent of 5-10 per cent, 
it gives a product which does not oxidise in the air, 
can be hammered cold, and is easily worked. The 
colour is influenced by as little as 0*5 per cent, of 
beryllium ; the alloy with 1-3 per cent, has a fine 
golden colour, whilst that containing 10 per cent, 
has only a faint yellow tinge. Alloys with alumin- 
ium, which may contain 1 to 99 per cent, beryllium 
are resistant to moisture ; those containing a small 
amount of beryllium are stronger than similar alloys 
with magnesium and their specific gravity is consider- 
ably reduced ; these allots arc thus very suitable for 
aircraft construction 

Fuel Consumption of the Bfldische Anllln und Soda Fabrik 
In its factories at Ludwigs hafen, Oppau, and 
Kerseberg, this company uses daily 2100 tons of hard 
coal, 1900 t. of coke, G(X) t. of lignite* briquettes, and 


9000 t. of raw lignite. Pumps, compressors, etc., 
use 26,000 h.p., provided by 25 boiler houses contain- 
ing 270 boilers with 1,260,000 sq. ft. of heating surface. 

The Cracking of Heavy Oils 

A now method for the cracking of heavy oils due 
to Dr. Blumner is described in Bre nn stoffclmn i c . 
Tn the present cracking processes light oils are 
produced, together with tar and coke, but in Blum- 
ner s process it is claimed that no coke is formed. 
The oil to be cracked is mixed with the residue from 
a previous run and sprayed into an autoclave at 
450- 500° C., which contains melted lead. The oil 
is kept in intimate contact with the lead, but is not 
allowed to touch the walls of the autoclave. The 
gases and oil are removed at the top and the tar and 
high-boiling point oils removed at the side. The 
remainder is passed through a fractionating column 
maintained at 210 220° G., the condensate in this 
column being the portion mixed with fresh oil as 
mentioned above. The benzine is condensed and the 
residual gases used to heat the autoclaves. About 
70 per cent, of the crude oil is thus obtained as 
benzine. 

FRANCE 

Industrial Steaming Practice in France 

During a recent lecture given by Monsieur Koszak 
before the Ecole do Perfoctionneinent Industriel, 
particular attention %vas paid to the three character- 
istics of a boiler plant, the size of the units, the 
working pressure, and the degree of super-heat. 
The increase in the size of the units beyond those 
actually carried out were not considered advan- 
tageous, as tho actual advantages such as yield, 
economy of construction and gain of space were 
less important than was once thought, being far 
from compensating the increased risk of shutting 
down the plant . The probability of shutting down 
a unit owing to a leak in one of the tubes was pro- 
portionate to the number of tubes, and the fragility 
of the furnace refractories increased greatly with 
larger furnaces, thus again increasing the risk of 
breakdowns. Tho possibility of progress lay in the 
progressive increase of the pressure far beyond 
values now accepted. Recent researches had con- 
firmed the clear trend towards the maximum of the 
curve of total heat of vaporisation as a function of 
the temperature. The same total heat could be 
furnished by one kg. of water either at the tem- 
perature of the ascending part of the curve, or at 
the temperature still higher on tho descending side 
of the curve, thus admitting of a higher thermal 
yield. In addition the proportion of total heat 
furnished to the water was greater, thus making it 
possible to develop the relative influence of the 
recuperators and increasing the coefficient of utilisa- 
tion of the heat produced by the fuel. To illustrate 
tho nature of the changes that increased pressure 
brings about in the utilisation of boilers, it was of 
interest to consider the curious phenomena that are 
manifest when the critical point is approached. 
The expansion of the water became great and its 
density at the critical point was one-third of its nor- 
mal density. The diminution of the latent heat in 
evaporation greatly reduced the size of the boiler 
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to the profit of the pre-heaters acting as recuperators. 
In addition the small difference of density between 
! water and steam completely changed the conditions 
of evolution of bubbles and required the water to be 
circulated mechanically in the boiler. The increase 
in the density of tho steam and the pressure also 
greatly facilitated the exchange of heat in the 
superheaters. 

GENERAL 

Italian Chemical Industry 

Progress is being made in establishing the country 
as independent of foreign supplies of fixed nitrogen, 

, while the colour and artificial silk industries have also 
advanced greatly. The chemical industry is capital- 
ised to the extent of 422 million lire ; annual produc- 
tion is valued at one milliard lire, one third of this 
beinsr exported. 


COMPANY NEWS 

CHLORIDE ELECTRICAL STORAGE 

The profit for the year to March 31, less provision 
for depreciation and taxation, was £115,f>42 ; avail- 
able with £33,01 f> brought forward £44,557. The 
final dividend is 5 per cent, and bonus 10 per cent., 
making 20 per cent., tax free ; £50,000 is placed to 
reserve, ami £14,888 carried foward. 

UNITED ALKALI CO., LTD. 

An interim dividend of 5 per cent, is announced, 
compared with 4 per cent, at this time last year, the 
final dividend of 0 per cent, again making 10 per cent . 
for the year. Tn April, 1023, a capitalised bonus of 
50 pee cent, was distributed, raising the issued ordin- 
ary capital to £900,000. 

UNiiED TURKEY RED CO., LTD. 

ft An interim dividend is announced of 2.1 per cent . 
JEctual, tax free. No dividend was distributed on 
Khe ordinary shares for 1921 and 1922, but 2i per 
Icent/., tax free, was paid for 1923, together with 
[twelves months’ arrears of dividend on the second 
[preference shares. ♦ 

AUTOMATIC AND ELECTRIC FURNACES, LTD. 

In order to meet the increasing demand for large 
size Wild -Barfield Patent Electric Furnaces, with 
Internal Heaters, arrangements have been made 
whereby all such furnaces above 25 K.W . will in 
future be designed by Automatic and Electric 
Furnaces, Ltd., in conjunction with Electric Furnace 
Co., Ltd., of 17 Victoria Street, S.VV. 1, and supplied 
by them. Arrangements have also been made with 
G. J. Hagan Co., of Pittsburg, U.S.A., who have 
constructed a large number of electric resistance 
furnaces up to 350 K.W. capacity, for the use of 
their drawings and information, so that the best 
British and American practice, will bo incorporated 
in tho designs. The manufacture of Wild -Barfield 
Automatic Hardening Furnaces with magnetic 
detector, and internally heated type of Furnaces up 
to 25 K.W. will be continued by Automatic and 
Electric Furnaces, Ltd. 


REVIEWS 

Allen’s Commercial Organic Analysis. Part 1. 
By 8. S. Sadtlkr, S.B., E. (\ Latiiiiop, A.B., 
Ph.IL, and (■. Ainsworth Mitchell, M.A. 
Pp. viii.-f 79C. London : .T. and A. Churchill. 
1924. Price 30s. 

Tliis new r edition of Allen continues the practice 
begun in the last edition, and rendered more than 
ever necessary by the advance of science and the 
increasing bulk of specialised know ledge, of entrusting 
the revision of each section to an expert in its subject. 
If, as the result, there is some lack of uniformity in 
treatment, looking at the book as a whole, tliis is 
more than outweighed by the authoritative and 
“ first hand ” character of most of the information. 

The subjects treated arc practically the same 
as those in the corresponding \ olumc of the fourth 
edition ; and the increase in the bulk of the volume' 
by 40 per cent, gives some indication of the amount 
of work which lias been done during the lifteen years’ 
interval between the editions, the results of which 
are here embodied. 

It may be said at once that, as a whole, the book 
keeps up its high character, and that the changes, 
both of addition and of excision, seem to reflect 
faithfully tho progress that has been made : the 
book remains a trustworthy guide. Additional 
matter is especially conspicuous in the sections on 
methyl alcohol and acetone, wines, chloroform and 
carbon tetrachloride, chemical methods for sugar 
determinations, pentoses, starch, mechanical tests 
for paper, vinegar, and tartaric acid. An excellent 
feature of the book is that in so many places typical 
analyses of the substances under discussion are given. 
This should be more frequent in analytical treatises. 

It seems a pity that more revision was not effected 
in the iirst section. The application of physical 
methods to chemical work lias been so greatly 
developed of late that it is disappointing to find in 
this section merely a reprint. The excision of the 
descriptions and figpres of purely general and ele- 
mentary apparatus like specific gravity bottles, 
separating funnels, and drying ovens, and the 
insertion of paragraphs on hydrogen ion deter- 
mination, for example, would certainly be a change 
for the better. Parenthetically, the writer can 
never understand why the Sprengel tube is so 
constantly figured in English chemical literature, 
whilst the enormous improvement on it devised by 
our own Perkin (Chem. 8oc. Trans., 1884, 45, 443 ; 
1890, 69, 1043) is scarcely ever mentioned. 

Allen is nowadays a book both for American and 
for English chemists, and is edited more or less for 
the requirements of both. In some respects this is 
an advantage to the English reader many excellent 
analytical methods of the A.O.A.C., for example, 
are made available to English workers who other- 
wise might not have come across them— but in 
other respects it is far from being so. Thus, new' 
tables of specific gravity of alcohol and water mixtures 
have been inserted, from which the percentage, of 
proof spirit by volume corresponding with any 
specific gravity has disappeared ; surely an altera- 
tion which, in view of the legal position of proof 
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spirit in this country, should not have been made. 
And when, in an edition of a book published in 
London for British workers, we find an official 
American method for determining moisture in wood 
pulp fully described, whilst the official British 
method, entirely different, is ignored, can we be 
blamed for feeling that things are not altogether as 
they shoidd be ? 

Naturally, there are here and there American 
expressions — ** an aliquot,” “ a high-grade absolute,” 
“ are apt to be (/itifu coloured,” the use of “ per 
cent.” for “ percentage,” and of the misleading 
and untruthful “water-white” for “colourless.” 
These are few in number, and for the most part not 
very objectionable ; but the writer hopes that all 
right-minded persons, American as well as British, 
will agree that such sentences as “Hydrometers 
are graduated to read in direct or according to an 
arbitrary scale,” or “ The point to which the spindle 
sank in a 15 per cent, salt solution was marked 15 
and in pure water as 0 and extending the scale,” 
are inexcusable. There are very few r misprints. 
Curiously, the two which the writer noticed, is for 
in, on page 4b, and carbonyl chloride on page 84, 
aro both brought over from the last edition. 

Its virtues far outweighing its faults, the new 
Allen w ill worthily displace the old ; it will doubtless 
enter many laboratories on the reputation of its 
ancestors, but it will remain, as an honoured inmate, 
on its own. J. T. Dunn 

Die Ferment k end Jure Wirkunuen. By Prof. 
(Are Opi’enh elmer. With an appendix on 
PlI YS I K A List ' H K CflEMIE UNO KlNETtK,” by 
Dr. Richard Kuhn. Fifth edition, revised. 
Pari I. pp. vii-|-JG(). .Leipzig: G. Thieme, 
1024. Price $1-90. * 

The original edition of thiteftrork was published 
in 1900 as a book of 350 p^UK whilst the present 
edition will lx? completed in the course of about a 
year in 10 — 12 parts each of some 10 sheets (160 
pages). The entire work will comprise two volumes, 
hut the publishers announce that single parts cannot 
he supplied. 

The subject of fermentation is treated in its 
broadest sense, all changes which occur in the living 
organism being dealt with under that head. From 
a synopsis published with this part it would appear 
that the text will be entirely academic, the appli- 
cation of fermentation to the arts and manufactures 
being excluded. Some idea is afforded of the 
enormous additions in our knowledge of fermen- 
tation phenomena in a quarter of a century by the 
extension of this work during that period from a 
small handbook to a voluminous treatise. We do 
not propose to comment on Prof. Oppenheiiner’s 
book until it has been completed further than to 
say that, judging from the part before us it will 
give by far the most exhaustive account of the subject 
of any work yet published. Wc hope to prepare 
a review when the entire work is before us. Mean- 
while we are quite safe in recommending those of 
our readers who are interested in fermentation to 
add the book to their libraries. 

Arthur R. Lino 


Spectroscopy. By E. C. 0. Baly, C.B.E., M.Sc., 

F.R.S. Pp. xi-f 298. Third Edition. Vol. I. 

London: Longmans, Green and Go. 1924. 

Price 14s. 

The previous edition of this book appeared in 
1912. Since that time probably no branch of physics 
has made such tremendous advances as has spectro- 
scopy. To-dav it occupies one of the foremost 
places — if not the foremost place- in those depart- 
ments of scientific work which have for their object > 
the determination of the fundamental laws of the 
structure of matter. This has come about, of course, 
largely through the Bohr theory of spectral emission j 
and its developments, but it is due in no small 
measure also to the extension of experimental*] 
investigation into the previously unexplored regions!) 
of the far ultra-violet spectrum. On both thol 
practical and Hie theoretical side; spectroscopy has 
taken on a new aspect, and it is now so complex, 
and specialised that the need of a reliable com- 1 
prehensive text-book has become urgent. ) 

The twofold asjx-ct of the subject is doubtless \ 
one of the reasons which led the author very wisely 
to produce the new edition of this important work 
in t wo volumes, of which only the first has now 
appeared. It is, however, clearly not the only 
reason. The subject-matter is that of the first 
chapters of the previous edition (with the exception 
of Chapter IX. on “ Interference Methods in Spectro- 
scopy ”), and the second volume will therefore 
contain a very large amount of matter also dealing 
with the experimental side of spectroscopy. This 
is a a it should be, although those who have become 
bewildered by the intricacy of the theoretical 
developments of the last few years might pine for 
a smaller disproportion between theory and practice. 
It must be remembered, however, that the book 
is a text-book, and as such, must coniine itself to 
results which are more or less firmly established. 
Tt is inevitable that, with such limitations, experi- 
ment must overbalance theory. 

The lirst volume is, in the main, a reprint of the 
corresponding portions of the edition of 1912, although 
considerable additions and modifications of detail 
have been made to bring the work up-to-date. These 
are concerned mainly with new methods of investiga- 
tion in the infra-red and ultra-violet regions, im- 
proved methods of mounting grating, and tables 
of standard international wave-lengths and con- 
nexions from wave-lengths in air to those in vacuum. 
Some misprints in the previous edition have been 
corrected, although on page 30 a property of the 
grating itself is still attributed to a particular method 
of mounting the grating, and on page 169 (fifth line 
from bottom), although some of the symbols have 
been changed, an error is retained whieli now consists 
in the printing of m instead of p. The only plate 
in the book — representing the spectra of copper and 
iron — is scarcely representative of the best results 
obtainable with even a moderate instrument. These, 
however, are minor points. The book as a whole 
is admirably planned and executed and will be 
found invaluable to anyone wlio has occasion to 
use the spectroscope for any purpose whatever. 

H. DrNGLK 
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Kolloidchemie und Biologik. By H. Freund- 
licit. Bp. 47. Theodor SteinkopfT. Dresden 
und Leipzig. 1924. Price $0*50. 

This little book originated in a recent lecture, 
by the author, on the relation between colloidal 
chemistry and biology ; it is at the same time a 
third edition of the author's “ Kapil larchemio und 
Physcologie,” of which two editions appeared 
more than ten years ago. The great development 
Vof colloidal chemistry, to which the author has 
largely contributed, falls almost wholly in the present 
jbentury and although the subject cannot compare 
, n fundamental importance with contemporary 
levelopments in the theories of atomic structure 
>r of relativity, it yet has an interest of its own, 
‘or colloidal chemistry is and will remain a basis 
l ! for an understanding of vital phenomena. 

In this little book Prof. Freundlich deals with 
some elementary and fundamental notions, perhaps 
lot always so fully as to make them really intelligible 
o those unacquainted with the subject. His object 
s apparently rather to remind his biological readers 
>f the achievements of colloidal chemistry and then 
to discuss its recent applications, such as, for instance, 
i Warburg’s conclusion that carbon assimilation, 
respiration and fermentation are all processes which, 
like, adsorption, take place on a surface. A trace 
of iron on the surface of charcoal catalyses the 
oxidation of amino-acids. Cyanides stop this oxida- 
tion, just as they lk poison " ferments. The applica- 
tions of colloidal chemistry to the agglutination of 
bacteria, to phosphorescent organisms, and to many 
other biological phenomena are dealt with 

In a book of this size \vc cannot, of course, expect 
the detailed or comprehensive treatment of text- 
books like “ Bee hold's Die Kolloide in Biologic und 
Medizin,” or Hobers “ Physikalische Chemie der 
Zelle und Gewlbe,” but what Prof Freundlich has 
i selected is all the more up to date and all the more 
Lsuggo.-dive. We are a little surprised at the inclusion 
■of a discussion of electrokinet ie and Nernst potentials 
|n a book of this scope. G. Barger 


Theoretical Metallurgy. By R. Scott Dean. 
i pp. vii- 1-240. London : Chapman and Hall, 
Ltd., 1924. Price 15s. 

l Sclienck's work on “The Physical Chemistry of 
yMetals,” which has been found valuable by many 
[teachers and students of metallurgy on account of 
Ljts novel and interesting discussion of technical 
[problems in a scientific manner, was translated into 
English bv Mr. H. S. Dean a few years ago. The 
Subject had then advanced considerably, and the 
English translation lagged behind the knowledge of 
Hie day. The translator has now prepared a work 
Ion the same general plan and incorporating much of 
/ the earlier hook, but with many additions, so that 
> it is no longer a mere translation. Modern scientific 
metallurgy calls for some acquaintance wjth such 
departments of pure science as the struct ure of or) stals 
as revealed by X-rays, and even with the modern 
theory of the constitution of the atom. Ihose 
subjects are therefore dealt with, together with recent 


work on the growth and recrystallisation in metals, 
and the nature of surface phenomena. Some further 
notes on technical processes, such as wire drawing 
and extrusion, have been introduced, and the chapters 
oil equilibria in smelt ering processes have been 
considerably expanded. These chapters are perhaps 
the most interesting to the metallurgical student, 
who has otherwise to resort to German works for 
information on these subjects. The sections on 
metallic alloys are naturally only brief abstracts of 
what is to be found in text- books on metallography, 
and are perhaps too scanty to furnish more than 
suggestions. The principal defect of the hook is, 
indeed, its scrappiness. Interesting subjects are 
dealt with in the course of a page or two with refer- 
ences to a few, but only a few, of the important 
papers on each subject. The effect on a keen student 
will be stimulating, since he will discover from an 
examination of the book that many familiar facts in 
metallurgy may be better understood by taking into 
account the results of modern physics and physical 
chemistry. The other defect is more serious. In- 
accuracies arc unfortunately very common. The 
author has become confused in regard to the allo- 
tropic modifications of iron, and the reader would 
fail to obtain an indication of t lie now well-established 
facts of allotropy. So on page 50 the account of 
explosive antimony overlooks the fact that this 
substance is not an allotropic modification, but 
contains chlorine as one of its constituents. The 
author is unlucky in dealing with steels. The account 
of the alloys of iron and nickel overlooks the important 
work of Benedicks and Hanson, and might well have 
included a discussion of the relation to meteorites. 
The succeeding paragraph on permanent magnets 
completely fails to represent present practice, and the 
account of the hardening of steel on page 152 is 
inaccurate. It is also incorrect to sav that the iron- 
chromium alloys used for resistance to corrosion 
contain more than 15 per cent, of chromium. It must 
be added that misprints arc very frequent, proper 
names are often spelt wrongly, and figures in the 
references are incorrect. On page 08 both the 
algebraic formula*, of considerable interest to the 
reader, arc printed wrongly, and the errors in some 
instances are such as to make it very difficult to 
discover the true reference or the true formula. In 
spite of these faults the book is an interesting one, 
and it is a matter for regret that so excellent an idea 
has not been carried out with more care. 

0. H. Desch 


The Quebec Government is spending an additional 
$500,000 on the St. Maurice River. This will make 
a total of $3,000,000 in all, expended for storage 
dams on the river. The Government is expending 
$950,000 at Lake Kcnogami, which makes total 
expenditure for darning this lake of $2,750,000. A 
number of smaller sized dams are being placed in 
rivers throughout the province. These works are 
all revenue producers, as the fees for the supply of 
w r ater return a substantial amount. 
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MARKET REPORT 

This Market Report is compiled from special information 
, received from the Manufacturers concerned. 

Unit** otherwise stated the prices quoted below cover fair 
quantities net and naked at sellers 1 works. 

GENERAL HEAVY CHEMICALS 

Aoetio Aoid, 40% tech. . . £23 10s. por ton. 

Aoid, Boric, Commercial— 

Cryet. . . . . . . £45 per ton. 

Powder . . . . £47 per ton. 

Aeid Hydrochloric . . 3a. 9d. — 6s. per oarboy d/d., 

according to purity, atrength 
and locality. 

Aoid Nitric 80* Tw. .. £21 l()a. — £27 per ton maker*' 
works according to distriot and 
quality. 

Aoid Sulphuric . . . . Average National prices f.o.r. 

makers’ works, with slight varia- 
tions up and down owing to 
local considerations : 140* Tw., 
Crude Acid, 65s. per ton. 168* 
Tw., Arsenical, £5 10s. per ton. 
168° Tw., Non-arsenical, £6 15s. 
per ton. 

Ammonia Alkali.. .. £8 15s. per ton, f.o.r. Special 
terms for contracts. 

Bleaching Fowder .. Spot £11 d/d. ; Contract £10 d/d. 

4 ton lots. 

Bisulphite of Lime . . £7 per ton, packages extra. 

Borax, Commercial — 

Crystal . . . . . . £25 per ton. 

Powdor . . . . £26 per ton. 

(Packed in 2-cwt. bags, carriage 
paid any station in Croat 
Britain.) 

Calcium Chloride . . £5 17s. 6d. per ton d/d. 

Copper (Sulphate.. .. £25 per (on. 

Methylated Spirit 64 o.p. — 

Industrial .. .. 3s. Id. — 3s. 5d. per gallon, accord- 

ing to quantity. 

Mineralised . . . . 4s. 2d.— 4s. 

Nickel Sulphale . . . . 7. £38 per ton d d. Normal busi- 

Nickel Ammon. (Sulphate ) ness. 

Potash Caustic . . . . £30 — £33 por ton. 

Potass. Bichromate . . 5{d. per lb. 

Potass. Chlorate . . . . 3d. — id. per lb 

Salammoniao . . . . £32 por ton d/d. 

Salt Cake. . . . . . £3 10s. per ton d/d. 

Soda Caustic, solid . . Spot lots : delivered. £16 17s. 6d. to 

£19 7s. Od. por ton, according to 
strongth. 20s. less for contracts. 

Soda Crystals . . . . £5 5s. — £5 10s. por ton ex railway 

depots or ports. 

Sod. Acetate 97/98% . . £24 per ton. 

Sod. Bicarbonate . . £10 10s. per ton, carr. paid. 

Sod. Bichromate. . . . 4$d. per lb. 

Sod. Bisulphite Powder 

60/62%.. ., . . £18 — £19 per ton, according to 

quantity, f.o.b., 1-cwt. iron 
drums included. 

Sod. Chlorate . . , . 3d. por lb. 

Sod. Nitrate refd. 96% .. £13 5s. — £13 10s, per ton ex* 
Liverpool. Nominal. 

Sod. Sulphide cone. 60/65 About £14 10s. per ton d/d. 

Sod. Sulphide erytffc. .. £9 per ton d/d. 

Sod. Sulphite, Pea Orysfc. £15 per ton f.o.r. London, 1-cwt, 
kog8 included. 

RUBBER CHEMICALS 

Antimony sulphide — 

Golden . . ^ . .. 5jd. — Is. 4d. per lb., according to 

z ■/ quality. 

Crimson • . . . Is. 3d. — Is. 6d. por lb., according 

to quality. 


Arsenic Sulphide, Yellow Is. lid. per lb. 

Barytes . . . . . . £3 10s. to £6 15s. per ton, accord*^ 

ing to quality. < 1 

Cadmium Sulphide .. 3s. 9d. — 4a. per lb., according tc 
quantity. 

Carbon Bisulphide . . £30 — £33 per ton according toi 

quantity. Again dearer. I 

Carbon Black .. .. 7d. — 7Jd. per lb. ox wharf.) 

Dearer. ( 

Carbon Tetrachloride . . £00- £05 per ton according to) 
quantity, drums extra. Agair/ 
dearer. j 

Chromium Oxide green. . Is. 3d. por lb, 

f5d. — 9Jd. por lb. Demand vorj 

Indiarubber Substitutes, \ brisk. Prices likely to remaii 

White and Dark 1 steady owing to firmness o 
V, rapeseed oils. 

Lamp Black . . . . £48 per ton, barrels free. Ad 

vaneed. 

Lend Hyposulphite . . 7|d. per lb. 

Lithopone, 30 % . . . . £22 10a. per ton. 

Mineral Rubber 41 Rub* 

pron ” . . . . . . £10 5s. per ton f.o.r. London. 

Sulphur . . . . . . £10 — £12 per ton, according 

quality. 

(Sulphur Prccip. B.P. . . £56 -£57 per ton, according 
quantity. 

Sulphur Chloride .. 4d. per lb., carboys extra. Dearer. 

Thiocarbanilide . . . . 2s. 6d. per lb. 

Vermilion, pale or deep . . 5a. Id. per lb. dearer. 

Zinc Sulphide . . . . 7$d. — Is. 8d. por lb., according to 

quality. 

WOOD DISTILLATION PRODUCTS 

1 Summer conditions” prevail in this as in most industries. 

Acetate of Lime — 

Brown . . . . . . £12 -£12 5s. per ton d d. Market 

easier. 

Grey .. .. .. £17— £18 per ton. Market easier. 

Liquor . . . . . . 9d. per gall. 32° Tw. 

Charcoal . . . . . . £7 10s. -- £9 per 1 ton, according t<> 

grade and locality. Demand 
fairly good. 

Iron Liquor . . . . Is. 7d. per gall. 32° Tw. 

Is. 2d. „ „ 24° Tw. 

Red Liquor . . . . 10d.— Is. per gall. 14/16° Tw. 

Wood Creosote . . . . 2s. 7d. per gall. Unrefined. 

Wood Naphtha — 

Miscible .. .. 4s. l()d.- -5s. per gall. G0% O.I 

Market dull. 

Solvent .. ..5s. 6d. per gall. 40% O.P 

Fairly good demand. 

Wood Tar . . . . £4 per ton. Cheaper. 

Brown Sugar of Lead .. £14 per ton. Cheaper. 

TAR PRODUCTS 

Aoid Carbolic — 

Crystals .. .. Chi. per lb. Quiet. 

Crude 60’s . . . . Is. 9d.— -Is. lid. per gall., accord- 

ing to district. Still quiet, 

Aeid Cresylie, 97/99 . . 2s - 2s. Id. per galL Domain 

fair. 

Pale 95% .. ..Is. Ukl. — 2s. per gall. Fail 

demand. 

Dark .. .. ..Is. 9d.— 2s. per gall. Quiet. 

Anthracene Paste 40% . . 4d. per unit per owt. Nominal 
price. No business. 

Anthracene Oil — 

(Strained .. .. 7 id. — 9d. per gall. Quiet. 

Unstrained .. .. 7d. — 7^1. per gall. 

Benzole — 

Crude 05’s . . , . i0$d. — Is. per gall, ex works in 

tank wagons. 
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OBenzole — 

\ Standard Motor 

| Pur* 

Toluole— 90% , . 


. . Is. 4$d. — Is. 6d. per gall, ex works 
in tana wagons. 

. . Is. 8$d. — Is. lOd. per gall, ex 
works in tank wagons. 

. . Is. 5d. — Is. 5id. per gall. Small 
demand. 


Pure .. 

tylol eoml. 

1 Pure 
/ ireosote — 

Cresylic 20/24% 

Middle Oil . . 

‘ Heavy Oil 
. Standard Specification 

[aphtha — 

Solvent 90/100 

I 

l Solvent 90/100 


Is. 8d.— 2s. per gall. Small 
demand. 

2s. 3d. per gall. 

3s. 3d. per gall. 

8 Jd. per gall. Not much business, 
pd.— -fljd. per gall., according to 
J quality and district. Small 
! export- inquiry. Market quiet 
1 but fairly steady. 

Hid. Is. 3d. per gall., according 
to district. Fair demand. 

11 id. — Is. ljd. per gall. Fair 
demand. 


f aphthalene Crude— - 

Market dull. Not- much export inquiry. Cheaper in 
Yorkshire than Lancashire. 

Drained Creosote Salts £4 — £0. Quiet. 

1 Whizzed or hot, pressed £7 — £9 jier ton. 

Naphthalene — 

Crystals and Flaked . . £13 — £10 per ton in Yorkshire 
and London respectively. 


Pitch, medium soft 
Pyridine 90/160 
Heavy 


. . 55s. — G()s. per ton f.a.s. fur next 
season. Frequent inquiries. 

. . 19s. per gall. Again dearer. 
Market finn. 

. . 12s. — 12s. 6d. Little business. 


INTERMEDIATES AND DYES 


Business in dye, stuffs has not been good lately, hut an im- 
provement is expected after the holidays. Prices remain firm- 

In th* following list of Intermediates delivered prices 
include paokages except where otherwise stated. 


Acetic Anhydride 95% . . 
} Acid H- . . 

Acid Naphthionio 
* Acid Nevillo and Winther 
Acid Salioylio, tech. 

Acid Sulphanilio 


AluminiumChloride.anhyd. la. per lb. d/d. 


Is. 7d. per lb. 

4a. per lb. 100% basis d/d. 

2s. 4d. per lb. 100% basis d/d. 
58. 8d. per lb. 100% basis d/d. 

Is. Id. per lb. Improvod doinand. 
9$d. per lb. 100% basis d/d. 


Aniline Oil 
Aniline Salts 
Antimony Pentachloride 
Benzidine Base . . 
Benzyl Chloride 95% . 

o-Chlorphenol 
o-Chloraniline 
o-Cresol 19' 31° C. 
w-Cresol 98/100% 

-Creeol 32/34° 0. 


7fd.— 8 Jd. per lb. naked at works. 
7fd.~— 9d. per lb. naked at works. 
Is. per lb. d/d. 

4s. 6d. per lb. 100% basis d/d. 

Is. Id. per lb. 

48. 3d. per lb. d/d. 

3s. per lb. 100% basis. 

4Jd. per lb. Domand steady. 

2s. Id. — 2s. 3d. per lb. Demand 
moderate. 

2s. Id. — -2s. 3d. per lb. Demand 


pichloraniline 
piohloraniline S. Acid . . 
gnDichlorbenzol . . 
Diethyianiline 

Dimothylaniline 

Dinitrobenzene 
Dinitrochlorbenzol 
Dinitro toluene — 48/50° C. 

60/68° 0. 

Diphenylamine . . 

Mo no ch lor benzol 
ft Naphthol 
a-Naphthylamine 


moderate. 

2s. 3d. — 2s. lid. per lb. 

2s. 6d. per lb. 100% basis. 

£85 per ton. 

4s. Od. per lb. d/d., packages 
extra, returnable. 

2s. 3d. per lb. d/d. Drums extra. 
Od. per lb. naked at works. 

£84 10a. per ton d/d. 

8d. — 9d. per lb. naked at works. 
Is. 2d. per lb. naked at works. 
2s. lOd. per lb. d/d. 

£03 per ton. 

Is. Id. per lb. d/d. 

Is. 4d. per lb. d/d. 


J-Naphthylamine 

m-Nitronilino 

p-Nitraniline 

Nitrobenzene 

o-Nitroohlorbenzol 

Nitronaphthalene 

p-Nitrophenol 

p-Nitro-o-amido -phenol 

m-Phenylene Diamine . . 

p-Phenylene Diamine . . 

R. Salt 

Sodium Naphthionate . . 

**Toluidine 

p-Toluidine 

m-Toluyleue Diamine . . 


4s. per lb. d/d. 

4s. 9d. per lb. d/d. 

2s. 3Jd. per lb. d/d. 

&{d. — 5|d. per lb. naked at works 
2s. per lb. 100% basis d/d. 
lO^d. per lb. d/d. 

Is. 9d. per lb. 100% basis d/d. 
4s. 6d. per lb. 100 % basis 
4s. per lb. d/d. 

10s. 3d. per lb. 100% basis d/d. 
2s. 6d.' per lb. 100% bams d/d. 
2s. 3d. per lb. 100 % basis d /d. 

8 Jd. per lb. 

3s. 3d. per lb. naked at works. 

4s. 3d. per lb. d/d. 


PHARMACEUTICAL AND PH0T0QRAPHIC CHEMICALS 


Acid, Acetic 80% B.P . . 
Acid, Acetyl Salicylic 


And, Benzoic B.P. 
Acid Boric B.P. . . 


Acid, Camphoric. . 
Acid, Citric 

Acid, Gallic 
A i id, Pyrogallie, Cryst- 


Acid, Sulievlie. 

Acid, Tannic B.P. 

Acid, Tartaric 
Amidol 

Acetanilide 

Amidopyrin 

Ammon. Benzoate 

Ammon. Carbonate B.P. 
Atropine Sulphate 
Burbitone. . 
Bonzonaphthol . . 
Bismuth Salts 


Bismuth Carbonate 
,, Citrate.. 

„ Salicylate 

,, Su bn it rate 

Borax B.P. 


Bromides . . 


Ammonium 

Potassium 

Sodium 

Calcium Lactate.. 


Chloral Hydrate . . 

Chloroform 
Creosote Carbonate 

Formaldehyde 


£45 per ton. 

3s. 2d.- — 3s. 4d. per ll>., according 
to quantity. Good demand. 
Price firm. 

3s. per lb. 

Cryst. £51 per tun, Powder £55 
per ton. Damage paid any 
slut ion m Great Bntain. 

19s. — 2 Is. per lb. 

Is. 4. Id. Is. od. per lb., less 5% 
for ton lots. Market very weak. 

3s. per lb. for pure crystal. 

Us. 9d. lb. Rosubliniod quality 
Ss. per lh. Market finn , in- 
creasing demand. 

Is. Od. — Is. 9d. per lb. Market- 
unsettled and difficult. 

3s. per lb. Market quiet. 

Is, l£d. per lb. less 5%. 

Da. per lb. d/d. 

2s. Id. 2s. 3d. per lb. for 

quantity. Doinand slow. 

13a. 3d. per lb. Neglected. Stocks 
low. 

3a. 3d. — 3s. 6d. per lb. according 
to quantity. 

£37 per ton. 

12e. Cd. per oz. for English mak*. 

15s. — 15s. 6d. per lb. Quiet market. 

5a. 3d. per lb. Small inquiry. 

Prices reduced by about Is. 3d. — 
2«. 3d, per lb. on account of 
the fall in the price of the metal. 

10s. fid. 12s. 6<1. per lb. 

10s. 3d.— 12s. 3d. „ 

9s.— 11s. 

8s. 8d.- 10s. Kd. 

Crystal £29, Powder £30 per ton. 
Carriage paid any station in 
Great Britain. 

Unsettled. Spot supplies short. 
Raw materials dearer. Market 
very firm amt advancing. 

Is. 3d. — Is. 5d. i>cr lb. 

Is. Id. - Is. 3d. per lh. 

Is. 2d.— Is. 4d. per lb. 

Market fairly firm and higher 
prices talked of. Good English 
make can be had from Is. fid, 
upwards. 

4s.- - 4s. 3d. per lb. Very firm and 
scarce. 

2s. per lb. for cwt . lota. Very steady. 

08. 6d. per lb. Little demand. 

£52 per ton, f.r works. English 
make in casks. 
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Olycero phosphates— 
Calcium, soluble and 
citrate free . . 

Iron 

Magnesium 
Potassium, 60% 
Sodium, 60% .. 
Guaiacol Carbonate 
Hexamine 

Homatropine Hydro hr ids 
Hydrastine hydrochlor . . 
Hypophosphites — 

Calcium 

Potassium 

Sodium 

Iron. Ammon. Citrate B.P. 

Magnesium Carbonate — 
Light Commercial 
Magnesium Oxide — - 
Light Commercial 

Heavy Commercial 


Fair business passing 

7s. per lb. 

8s. 9d. per lb. 

9s. per lb. 

3s. 6d. per lb. 

2s. fid. „ 

l()fl. fid. — 11s. 3d. per lb. 

3s. 6d. per lb. for English make 
Market steady. 

30s. per oz. 

English make offered, 120s. per oz. 

3s. Gd. per lb., for 28 -lb. lots. 

4s. Id. per lb. 

4s. ,, 

2s. Id. — 2s. 5d. per lb., according 
to quantity. 


Sod. Metabisulphito cryat. 37 s. 6d. — 60s. per owt. nett cash. 

according to quantity. 

. 16s. per lb. Less for quantity. 


£30 per ton not. 

£75 per ton, less 2J%. 

£25 per ton, less 21%. Price 


Sod. Nitroprusaide 
Sod. Potass. Tartrate 
(Rochelle Salt) 


Sod. Saliovlate 


Sod. Sulphido — - 
Pure recryst. . . 

Sod. Sulphite, anhydrous 


Sulphonal . . 
Thvmol . . 


75b.' — 82b. 6d. per ewt., according 
to quantity. Steady marke. 
good demand. 

Market more active. Powdc 
2s. 3d.- -2s. 5d. per lb. Crystt 0 < 
at 2s. fid.— 2 h. 7d. per lb. Flak'/ 
2s. 9d. per lb. 

lOd. — Is. 2d. per lb., accordini 
to quantity. 

£27 10s. — £28 10s. per ton, accords 
ing to quantity, l -owt. kega> 1 
included. In large casks £1 peii^h 
ton less. 

15s. Cd. per lb. Easier. 

19s. fid. per lb. nominal 
scarce indeed. Still rising, 


vj 


PERFUMERY CHEMICALS 


u 



reduced. 

Acetophenone 

12s. fid. per lb 

Heavy Pure 

. . 2s.— 2s. 3d. per lb., according to 

Aubepine . . 

15s. 3d. 

•» 


quantity. Steady market. 

Amyl Acetate 

2s. 9d. per lb. 

Menthol — 


Amyl Butyrate 

fis. 9d. 

M 

A.B.R. recryst. B.P. 

. . G2s. fid. per lb. Market- rising 

Amyl Salicylate . . 

3s. 

,, 


rapidly. 

Anethol (M.P. 21/22° C.) 

4s. fid. 

„ 

Synthetic 

. . 26s. — 35s. per lb., according to 

Benzyl Acetate from Chlo- 




quantity. English make. Strong 

rine-freo Benzyl Alcohol 2s. lOJd. 



demand. 

Benzyl Alcohol free from 



Mercurials 

. . Market flat. 

Chlorine 

2s. 10 Jd. 


Red oxide 

. . 5s. 3d. — -5s 4d. por lb. 

Benzaldehyde free from 


Corrosive sublimate 

. . 3s. fid. — 3s. 7d. ,, 

Chlorine 

3s. fid. 

II 

White preoip. . . 

. . 4s. 7d. — 4s. 8d. „ 

Benzyl Benzoate 

3s. fid. 

II 

Calomel 

. . 3s. lid. — 4s. ,, 

Cinnamic Aldehyde 



Methyl Salicylate 

.. Is. 10d.— 2s. Id. per lb. Keen 

Natural 

1 fis. 

,, 


competition. 

Ooumarin 

19s. fid. 

f} 

Methyl Sulphonal 

. . 26s. per lb. 

Citronellol 

17s. 

>1 

Metol 

. . 11s. per lb. British make. 

Citral 

9h. 

tt 

Paraformaldehyde 

.. 2s. 10 Jd.- -3s. per lb. Not very 

Ethyl Cinnamato 

13s. fid. 

II 


active. 

Ethyl Phthalate 

3s. 3d. 

M 

Paraldehyde 

.. Is. fTd.-— Is. Gd. per lb. in free 

Kugenol . . 

10s. Gd. 



bottles and cases. 

Geraniol (Palmarosa) 

36s. 


Phenacetin 

. . Gs. per lb. Price and demand 

Geraniol 

118.-186. 

fid. 


steady. 

HeUotropine 

7h. 9d. 

,, 

Phenazono 

. . 7s. Gd. per lb. A shade firmer. 

Iso Eugenol 

16s. 9d. 

tf 


Forward prices higher. 

Linalol ex Bois de Rose . . 

26s. 

ff 

Phenol phthalein . . 

. . Gs. fid. per lb. Ample supplies. 

Linalyl Acetate 

26s. 

»» 

Potass. Bitartrate — 


Methyl Anthranilate 

9s. fid. 

m 

99/100% (Cream 

of 

Methyl Benzoate 

fis. 

i» 

Tartar) 

.. 88s. per cwt M less 2|% for ton 

Musk Ambrotte . . 

45s. 



lots. Firm raafkot. Prices have 

Musk Xylol 

14s. 

ii 


upward tendency. 

Nerolin 

4s. 9d. 


Potass. Citrate . . 

Is. lOd. — 2s. 2d. per lb. 

Phenyl Ethyl Acetate . . 

15s. 

ii 

Potass. Iodide 

.. 16s. 8d. — 17s. fid. per lb., accord* 

Phenyl Ethyl Alcohol . . 

16s. 

ii 


ing to quantity. Demand con- 

Rhodinol . . 

57s. fid. 

»i 


tinues heavy. 

Safrol 

Is. lOd. 

»i 

Potass. Mefcabisulphite 

.. 7Jd. per lb., 1-owt. kegs inoluded. 

Terpineol 

2s. 4d. 

ii 

Potass. Permanganate 

. . 7{d. per lb. 

Vanillin . . 

2 fis. per lb 



2s. 3d. per oz., in 100 oz. tins. 

Very heavy demand. 

5s. 2d. per lb. 

63s. per lb,, in 50*lb. lots. 

3s. <»<1. per II). 

9s. 6d. per lb. 

2s. Gd. per lb. Amplo supplies. 
B.P. quality available. 

Sod. Citrate, B.P.C., 1923 Is. lid. — 2s. 2d. per lb., according 
to quantity. 

Sal. Hyposulphite — 

Photographic . . 


Quinine Sulphate 

Resorcin 

Saccharin . . 

Salol 

Silver proteinate , . 

Sod. Bonzoate, B.F 


Oil, 


£13 — £16 per ton, according to 
quantity, d/d. consignee’s sta- 
tion in 1-cvrt. kegs. 


Almond 
S.P.A. 

Anise Oil 
Bergamot Oil 
Bourbon Geranium Oil 
Camphor Oil 
Cananga Oil Java 
Cinnamon Oil, Leaf 
Cassia Oil, 80/85% 
Citronella Oil — 

Java 85/90% . . 
Ceylon 


ESSENTIAL OILS 
Foreign 

. . 15s. 6d. per lb. 

. . 2s. fid. per lb, 
17s. fid. per lb. 
36s. fid. 

75s. per owt. 

10s. fid. per lb. 
6Jd. per oz. 

9s. (id. per lb. 


Advanced. 


5s. 8d. per lb. 
3s. 7d. per lb. 



Aug 29, 1924 


CHEMISTRY AND INDUSTRY 


885 


Clove Oil . . 

Eucalyptus Oil 70/75° o 
Lavender Oil — 

French 38/40 % Esters 


Lemon Oil 
Lemongrasa Oil 
1 )rango Oil, Sweet 
*)tto of Rose Oil — 
n Bulgarian 
0 

Anatolian 
5 ulma Rosa Oil . . 
Vppermint Oil — 
Wayne County 
Japanese 
If 

flXtitgruin Oil 

(Sandal Wood Oil— 
Mysore 
Australian 


8s. per lh. Firmer. 

2s. 4jd. per lb. 

30s. per lb. Very firm. Higher 
prico oxpoetod owing to bad 
crops. 

3a. per lb. 

3d. per oz. 

1 3s. per lb. 

37s. fid. per oz. Production below 
average. 

18s. per oz. 

18s. per lb. 

2 Is. fid. per lb. 

17s. 3d. per lb. nominal. Market 
rising rapidly. 

9s. 3d. per lb. 

26a. 6d. per lb. 

21a. par lb. 


PATENT LIST 

The dates given in this list are, in the case of Applications for Patents 
those of applications, and In the case of Oomplete Specifications accepted 
those of the Official Journals in which the acceptance is announced. Com- 
plete Specifications thus advertised as uceeptoa are open to inspection at 
the Patent Office Immediately, and to opposition not later than October 201 h, 
they are on sale at Is. each at the Patent Office Sale Branch, Quality Court, 
Chancery Lane, Loudon, W.C. 2, on September 4'h. 

I. — Applications 

Fraser, Risen k, Fraser «fc Co., Ltd. Colloidal nulls etc. 
19481. Aug. lfi. 

Hoguu and Marshall. Apparatus for accumulating and 
discharging latent hont. 19,206. Aug. 13. 

Joseph. Kilters for air etc. 19,417. Aug. 15. 

Lowe, Manehest it Furnaces, Ltd. Muflle furnaces. 
19,238. Aug. 13. 

Synthetic Ammonia and Nitrates, Ltd. Catalyst. 19,445. 

, Aug. lfi. (U.S., 1 fi.8.23.) 

P To Aroha Dairy Co., Ltd. Deodorizing, cooling, and 
dehydrating iliud substances. ' 19,061. Aug. II. (Now 
Zealand, 14.8.23.) 

I. — Complete Specifications Accepted 

0599 (1923), Sodcrlund, Roger, Test nip, and Techno - 
Chemical Laboratories, Ltd. Separating solids from liquids. 
(220,015.) 

19,050 (1923). Keene. Filtering-apparatus. (220,157). 
21,584 (1923). Coward. Crushers and pulverizers. 
(220,170., 

27,039 (i923). Haddun (Aineriean Blower Co.). Method 
and apparatus for treating vapours. (220,201.) 

1077 (1924). Rousseau. Ore pulverizers. (220.229 ) 
7082 (1924). Field. Method and apparatus for recovering 
solids from liquids 1>\ heat interchange. (220.253.) 

II. — Applications 

. Denham and Junes. Produccr-gas generators. 19,283. 
(Aug. 14. 

i Eseonbuela. Comhustible product. 19,20 1. Aug. 13. 
t(Spuin, 13.8.23.) 

I Kohlensohei dungs Ges. Distillation of bituminous suh- 
[ stances. 19,145. Aug. 12. (tier., 28.1 1.23.) 

1 Minikeu. Apparatus for dewatering coal slimes. 19,108. 
Aug. 12. r 

Pmtseli Akt.-Ces., J. Porous charge's for containers for 
storngo of acetylcno etc., dissolved in liquids. 19,408. Aug. 15. 
(Cor., 1G.8.23.) 

Rosenerants and Vickers lutomational Combust ion 
Engineering, Ltd. Drying coal, etc. 19,023. Aug. 11. 
Sankoy. Manufacture ol activated carbon. 19,128. Aug. 12. 
Sauer. Manufacture of active carbons. 19,179. Aug. 13. 
Synthetic Ammonia and Nitrates, Ltd. Das purification. 
19,447. Aug. lfi. (U.S., 10.8.23.) 


Ward. Apparatus for washing and separating coke etc. 
from ehnkiT. 19,000. Aug. 11. 

Winser. Retorts for distillation of oils He. 19.214. Aug. 13. 
11. — Complete Specifications Accepted 

0105 (1923). Rocker. Cokmg retort, oven batteries with 
regenerators. (209,380. ) 

11.797 (1923). Firth, Blakeley, Sons and Co , Ltd., and 
Wright. Washers or purifiers for use m I lie munutnet ure 
ot gas. (220,039.) 

1 1.901 (1923). British Thomson- Houston Co., Ltd. (< lenerul 
Electric. Co.). Electric menndeseent lamps and filaments 
therefor. (220,045.) 

15.948 (1923). Me.Mpine. See XXIIL 
19,587 (1923). General Elect ne Co., Ltd. Manufacture 
of electrodes for tungsten are lamps. (209,028.) 

10,794 (1924). Fnrbwerke vorm. Meister, Lucius and 
Br umng. See XX. 

IV. — Applications 

Colloisil Colour Co., Ltd., Goodecke. I’rothn tion of colour 
lakes. 19,490. Aug. 10. 

Hams, Jones, Morton, Morton, Sundour Fabiica, Ltd., 
Wylam. Dyes and dyeing. 19,000. Aug. 11. 

IV. - Complete Specifications Accepted 

19,495 (1923). Farbonfubrikeii vorm. F. Buyer and Co. 
Production of d vc -st lifts of the antliru quinone senes. 
(201,575.) 

30,390 (1923). Johnson (Radischo Amlin and Soda 
Fahrik). Manufacture and production of green vat dye* 
stuff®. (220,212.) 

30,721 (1923). Johnson (Radischo Anilm and Soda Fahrik). 
Manufacture and production of vat dye-stuffs ot the antlira- 
quinone series. (220,210.) 

31,989 (1923). Compagnie National!' do Matieres Color- 
antes ot do Pfoduits Chimiques. Manutaoture of a dye- 
btutf from naphthidine. (208,720.) 

V - Applications 

British Cehmese, Ltd., Ellis and Goldthorpo. Treatment 
of acetyl cellulose etc. 19,292. Aug. 14. 

Kempt er. Process of making viscose. 19.443. Aug. 10. 
(Her., 15.5.24.) 

Zdanowieh. Manufact uro of cellulose derivatives. 19,405. 
Aug. 15. 

V. — Complefe Specifications Accepted 

17,883 (1923). Souchnu. Method of and apparatus for 
bleaching cellulose pulp tor the munufuetuie of paper. 
(220,137.) 

] 8,220 (1923). Thomassen. Process for freeing paper 
pulp from impurities. (220,139.) 

VI. — Applications 

Harris, Jones, Morton, Moiton, Sundour Fabric*, Ltd., 
Wylam. 19,000. Sec IV. 

Mohr. Bleaching of textiles. 19,385. Aug. 15. 

VII. — Applications 

Casule. Catalytic synthesis of ammonia. 19,003. Aug.il. 
(Italy, 29.3.24.) ‘ 

Furlienfubnken vorm. 1 . Bayer and ( o. Manufacture of 
highly active silica gels. 19,4 10. Aug. lo. (Her., 3.9.23.) 

Liebreieh. Production oi solutions coiitaumig oxides of 
chromium etc. 19,220. Aug. 13. 

Scott. 19,208. Si c IX. 

VII. — Complete Specification Accepted 

5099 (1923). Amber Size and Chemical Co., Ltd. (Muth). 
Manufacture of aluminium hydroxide. (220,011.) 

VIII. — Applications 

Bell. Production of refractory bodies for elect iieul pur 
poses. 19.257. Aug. 13. 

Colloisil Colour Co.. Ltd., Goedeeke. 19,490. Sec 1A . 

IX — Applications 

Burney. Manufacture of artificial wood and of building 
elements therefrom. 19,332. Aug. 14. 
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PRESENT-DAY PROBLEMS IN CROP 
PRODUCTION* 

By SIR E. JOHN RUSSELL, F.R.S. 

The visits of the British Association to Canada 
have hitherto very appropriately coincided with 
definite stages in the progress of agricultural science 
and practice. It was at the Montreal Meeting of 
1884 that Laves and Gilbert presented their well- 
known paper on the sources of the fertility of 
Manitoba soils which ended the til's t great period 
of the development- of agricultural science. This 
period had lasted eighty years ; it had been ushered 
in w ith the precise and scientific work of de Sausxure 
published in 1804 ; its outstanding features had 
been the foundation of agricultural science by 
Boussingaiilt in 1834, its enrichment by Liebig’s 
brilliant essay of 1840, and its systematic develop- 
ment by Lawes and Gilbert at Rnthanistcd from 
1843 onwards. The whole purpose of the scientific 
workers of the period was to feed the plant; in 
Gilbert’s own words the message of the crops on 
the Rotlmmstcd [dots was, “ If you won’t feed us 
we won’t grow." The success of the new science 
w r as remarkable ; its great- triumph was the discovery 
of artificial fertilisers and their introduction into 
farming practice, and the workers had the great 
joy of seeing the crop yields rise considerably as the 
direct and recognised result of their labours. The 
problems were largely chemical, and agricultural 
science was regarded as simply a branch of chemistry. 
Gilbert's paper in 1884 was read before the Chemical 
Section, and it presented soil fertility as essentially 
chemical ; a fertile soil, he argued, is one containing 
much plant food, especially nitrogen ; it is one 
“ which has accumulated within it the residues of 
ages of natural vegetation, and it becomes infertile 
as this residue is exhausted.” At tho time of the 
Toronto Meeting in 1 89fi a new period had begun, 
quietly and unnoticed, but growth was so rapid that 
at tho Winnipeg Meeting in 1909 the subject had 
grown right aw ay from chemistry ; it had become a 
definite subsection, and its importance v r as so 
widely recognised that a recommendation was passed 
asking the Council to set it up as a full section, 
which was subsequently done. 

In this second period the purpose was not to feed 
the crop hut to study it ; to discover what factors 
are concerned in the grow th of crops and how they 
operate. This period, which may be called the 
period of free exploration, since the workers were 
not usually tied down to any particular technical 
problem, began almost simultaneously in the United 
States, in France, and in Germany. As soon as 
agricultural science was studied in the United States 
it became evident that the cultivation of the soil 
w as at least as important as the feeding of the crop. 
This fact had, of course, been fully recognised in 
the English experiments, hut the English farmer 
was so skilled in cultivation that be could be taught 
but little by science. The early American work 
as developed by JKedzio at Michigan, King at Wis- 

* Presidential Address before .Section M (Agriculture) of 
tho British Association, Toronto. 


consin, Hilgard, and Whitney, was largely physical, 
and it greatly widened the outlook of agricultural 
investigators, opening the way to the extensive 
physical and physico-chemical studies which have 
now become so characteristic a feature of American 
work. The French investigators, particularly Sohloe- 
sing, Muntz, Bert helot, and Deherain, and the 
brilliant Russian, Winogradsky, then in Paris, 
revealed a new world of soil micro-organisms, the 
wonder and mystery of which appealed to the 
imagination of the younger workers in a way that 
none of the older utilitarian work had done. The 
Germans methodically explored the fields thus 
opened up ; Hellricgel and Wollny accumulated a 
mass of data as to plant growth and soil changes 
which still remains of value to the student. These 
pioneers were succeeded by a host of followers 
whom it would he impossible to enumerate at length, 
and from whom it would he invidious to select a 
few. Moreover, the chemists and physicists of the 
old school were no longer left in sole possession ; 
van Bcmmclen introduced the conception of colloids, 
and at a later date Mitscherlich, Baule, and others 
developed the idea of mathematical expressions 
for the data of agricultural science. Sachs and 
his pupils in Germany, Deherain, Maquenne and 
Demouxsy in France, joined up the new' science of 
plant physiology with agricultural science. The 
plant breeder also came in ; Gregor* Mendel's work, 
after lying hidden for forty years, was revealed to 
the world by Bateson and was at once turned to 
agricultural use in England by one of Marshall 
Ward’s pupils, R. II. Biffen ; and in the United 
States by Webber and others. The selection method 
was developed to a high pitch of perfection in Canada 
by William Saunders, a revered leader in our science, 
whose dignified presence and kindly words of greeting 
remain as a vivid recollection of our visit fifteen 
years ago. His mantle has fallen on his son Charles, 
who has continued and developed the work. 

The result of all this effort has been the accumu- 
lation of an enormous mass of information covering 
a very large part of the field with which agriculture 
has to deal. It has been essentially a pioneer 
period, with all the advantages of keen individual 
interest, controversy, sometimes even of excitement ; 
but also with the disadvantages of a certain lack of 
perspective, failure to follow up important issues 
and some narrowness of outlook inevitable when a 
single individual is working alone at a great subject. 

Generalisations that have emerged 

But in spite of these drawbacks several important 
generalisations have emerged. One of tho most 
pregnant in possibilities for the future is the recog- 
nition that the plant is a very plastic organisation 
and can he modified to a considerable extent within 
certain limits. Two methods are adopted : breeding, 
which may be on observational lines or on the 
Mendelian method of picking out the desired unit 
characters from plants in which they occur and 
assembling them in a new plant ; and selection, 
in which a desirable plant is caused to produce seed 
from which stocks are multiplied. The scientific pro- 
blems fall within the province of the science of genetics ; 
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he j)ractical significance of the work lies in the plant residues, producing nitrates, humic and other 
act that it greatly simplifies the agricultural problem substances of great importance in crop production. 
>y providing plants more or less suitable to the But the numbers of these organisms fluctuate 
‘xisting nature 1 conditions where otherwise the continually ; and the bacteria at least change 

'Xpert would have the difficult, if not impossible, hourly ; the nitrates suffer equally rapid changes 
ask of making the conditions suit the available in amount. Even the mineral part of the soil is 
ilants. Tho work has proved extraordinarily fruitful not constant in composition. Modern research 

md has given astonishing results even in our own work shows that many of the properties deter- 

ime. It has played no small part in the amazing mining fertility iri soils are due to the soil colloids, 
levclopment of wheat growing in Canada. When and some of the most important are attributable 
the British Association went to Winnipeg in 1909 to calcium complexes. These are unstable and are 
vc were all impressed by the fact that Canada affected by the soil water. If the water is free from 
had then passed the 1 Of)- million bushel mark in salts but contains carbon dioxide, the calcium may 

production, but who would have thought that be replaced by hydrogen, and an acid soil results ; 

within fourteen years the production would exceed if the water contains sodium chloride, the calcium 

Taiiu; I 

Soils of similar types as regards mechanical analysis, but varying greatly in Jntility by reason uf climatic dtjfet cnees 

Ilich in finer fractions Rich m courser 


Waste lurid 

very difficult Fertile soil, 
of cultivation millet V cotton 

Lias clay, 

Oxfordshire Sudnn 

Course sand, 2-0 to O 2 mm.. . 0-7 . . 7 0* 

Cine sand, 0-2 to 0 01 mm. . . 2-0 . . 2u ') 

Silt, 0*01 to 0-0 1 mm. . . 0-4 . . ) , f . 

Fine silt, 0-01 to 0-002 mm... 22 0 ..i ’ \ . 

Clay (below (MJ02 nun. ) .. 41-0 .. , n.VO 

* Mainly black nodules i 

471 million bushels ? Even in England, where 
wheat, has been grown for 2000 years, and where 
farmers have a long traditional knowledge of the 
crop, the new varieties introduced by Bitten have 
increased the yields and the certainty of yields. 
The triumphs of Webber and others in the United 
States, of Nielson Ehle with cereals in Sweden, 
.JefTre\s in standardising the quality of cotton in 
Kgy pt, the Howards in producing wheats for India, 
to mention only a few, are still fresh in our minds, 
Tn the first period in the development of agricultural 
science the honours in the matter of practical appli- 
cations lay with the chemists for the artificial 
manures, but in the present period we must admit 
that they lie with the plant breeders and selectors 
who, indeed, are only on the threshold of wlmt 
they may yet accomplish. And this great practical 
purpose of finding or producing varieties of crops 
specially suited to local conditions would be further 
advanced if the work w r cre done in co-operation 
with plant physiologists who could precisely define 
the modifications required. Much saving of time 
and effort could be effected if it were possible to 
set up some international garden where small 
quantities of the plant breeders’ productions could 
bo grown, including those which each one has 
rejected as being unsuitable to his particular require- 
ments. Many of these unwanted outcasts might 
prove of value in other conditions. 

A second generalisation is that the soil is not a 
fixed, constant thing, but is pulsating with change. 
It contains a groat population of micro-organisms 
which, among other activities, decompose the dead 


Poor farm 



i mot ions 

bind difficult 

(iood prairie 

Waste bind 

Market 

to cultivate 

soil, Wheat 

Norfolk 

Carden, Anidese 


Weald clay, 


Kent. 

Brandon 

22 in. ram 

in. rain 

1*5 

2-r» 

02 4 

93 7 

1 l l) 

IT* 4 

2r»-7 

2 K 

1 9*0 

17 7 

0*2 

o r» 

20 -K 

10*1 

IS 

0-4 

22 1 

29-2 

0 0 

Nil 


calcium carbonate 


is replaceable by sodium and the resulting complex 
may readily give rise to an alkali soil. So far as is 
known, the changes are governed by the ordinary 
stoichiometric laws, the equilibrium following the 
usual course expected when a colloid is concerned. 
But the important fact emerges that any soil not 
well supplied with calcium contains within itself 
the possibility of becoming acid and therefore 
infertile, or alkaline and probably sterile, according 
to the nature of the soil water soaking through it. 
The various biological and chemical changes tend 
to alter the composition of the soil solution. Appa- 
rently, however, the colloids have a steadying 
or “ buffering ” effect, reducing the degree of acidity 
caused by the production of acids and absorbing 
or precipitating various ions that might otherwise 
cause disturbances. 

A third important generalisation that has emerged 
is that the relations of the plant and the soil are 
not rigidly fixed but are capable of considerable 
variation, being profoundly influenced by a third 
factor, the climate. A soil moderately fertile in 
one set of conditions may be relatively unproductive 
in another.' This happens repeatedly with soils 
containing much clay or much coarse sand. In 
Table I are given the mechanical analyses of two 
soils, one of which, the Lias clay from England, 
is quito unworkable and remains derelict under our 
conditions of cool temperature and moderate but 
frequent rainfall, by reason of its high content 
of clay and fine silt ; while the other, which contains 
even more clay, is capable of carrying good crops 
of graiii and cotton under the hot dry conditions 
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of the Sudan. The Western prairie soil is of similar 
physical type to that of the English Weald soil, 
but while the prairie soil under its climalic con- 
ditions of warm dry summer and cold dry winter is, 
and is likely to remain, a fertile wheat producer, 
the Weald soil, under the wetter conditions of 
England, is less fertile. In hot dry conditions the 
clay is no disadvantage and may even be an advan- 
tage, but in wet conditions it becomes a serious 
drawback ; indeed, it might be possible to find some 
mathematical relationship between rainfall and 
degree of object ionableness in clay. 

It appears Hum that if a fertile soil wore carried 
from one country to another its productive power 
would not necessarily be carried with it. its 
fertility is, to a considerable extent, dependent 
on the fact that it fits in with tin 4 climatic factors 
in producing conditions favourable to good growth 
of desirable crops. 

Complexity of the Problem : Methods of 
Attack 

The agricultural investigator is thus confronted 
with three closely interlocking agencies — the plant, 
the climate, and the soil each of which is variable 
within certain limits, and each playing a large part 
in the crop production which it is Ids business to 
study. 

Confronted with a problem of this degree of com- 
plexity there are two methods of procedure : the 
empirical method of field observations and experi- 
ments, in which there is no pretence of great refine- 
ment and no expectation that the same result wdll 
ever be obtained tw ice, it being sufficient if -over an 
average* of numerous trials a result is obtained more 
often than w ould be expected from the; laws of chance ; 
and the scientific method, in which the factors ape 
carefully analysed and then effects studied quantita- 
tively ; a synthesis is then attempted, and efforts are 
made to reconstruct the whole chain of processes and 
results. The scientific method is, of course, the one 
to which we are naturally attracted. But common 
truthfulness compels one to admit that up to the 
present the greatest advances in the actual production 
of crops have been effected by the empirical method, 
and not infrequently by men who are really artists 
rather than men of science, in that they are guided by 
some intuitive process which they cannot explain, 
and that they have the vision of the result before they 
obtain it, which the scientific man commonly has 
not. 

The best hope for the future lies in the combination 
of the empirical and the scientific methods. This is 
steadily being accomplished by the recent strong 
infusion of science into the art of held experimentation, 
which has much enhanced the value of the field work 
and the trustworthiness of its results. Modern 
methods of replication, such as have been worked 
out at Rothamsted, and in the United States by 
► Harris of the Uarnegie Trust (Cold Spring Harbour), 
Kiesselbach in Nebraska, Myers and Love of Cornell, 
and others, constitute a marked improvement in plot 
technique. And the figures themselves, besides 
being more accurate, can be made to yield more 
information' than w as formerly the case. 


Great advances have been made in the methods of 
analysing the results. The figures are never the 
same in any two seasons, since the climatic con- 
ditions profoundly affect the yields. A few men, 
like J. H. Gilbert, have the faculty of extracting a 
reat deal of information from a vast table of figures, 
ut in the main even the trained scientific worker 
can make very little of them. The reason is that lie 
has been brought up to deal w ith cases where only 
one factor is varying, while the growth of plants 
involves the interaction of three variable factors : 
the plant, the soil, and the climate. It is impossible 
to apply in the field the ordinary methods of the 
scientific investigator where single" factors alone are 
studied ; very different methods are needed, adapted 
to the case where several factors vary simultaneously. 

Fortunately for agricultural science, statisticians 
have in recent years worked out methods of this kind, 
and those are being modified and developed by R. A. 
Fisher and Miss Mackenzie for application to the 
Rothamsted field data. It so happens that this 
material is very suitable for the purpose, since a large 
number of the field experiments have been repeated 
every year for seventy or eighty years on the same 
crop, and on the same piece of land, using the same 
methods ; the field workers also remain the same for 
many years, the changes being ran; and without 
break in continuity. Although the statistical 
investigation is only recently begun, mathematical 
expression has already been given to the relationship 
between rainfall and yield of wheat and barley under 
different fertiliser treatments, and precision has been 
given to some of the ideas that have hitherto been 
only general impressions. If on an average of years 
a farmer is liable to a certain distribution of rainfall, 
it is becoming posable to advise as to fertiliser treat- 
ment which enables the plant to make the best of 
this rainfall. 

Unfortunately, few' other Experimental Stations 
possess such complete masses of data as Rothamsted. 
Methods an 4 now' being devised, however, both by 
Fisher and by the able English investigator who 
modestly conceals his identity under the pseudonym 
“ Student ,” for the study of smaller numbers of data, 
and it is hoped that these or others equally effective 
will be applied to the results of field experiments 
accumulated at various Experimental Stations 
throughout the w orld. A massed attack by a compe- 
tent band of stat isticians on the whole of the data of 
the host Experimental Stations, dealing w ith yields 
of crops under different conditions of nutrient supply, 
temperature, rainfall and other factors that go io 
make up the aggregate calk’d season, w'ould yield 
information of extraordinary value. 

Investigations of this kind, however, are necessarily 
slow, and they do not themselves afford complete 
information ; their value lies in the fact that they 
reduce a very complex problem to a set of single-factor 
problems of the type with which the scientific investi- 
gator is already familiar. In the meantime, while this 
work is proceeding, much Is being done by obser- 
vational methods. At Rothamsted the field plots 
are under continual observation by a group of three 
workers, a physiologist, an ecologist, and an agricul- 
turist, who study such factors as rate or habit of 
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^fowth, earhne& of stat&ig or maturing, decree of ' 
Resistance to insect or fungus attack ; their observa- 
tions are fully recorded and brought before the 
chemical, physical and botanical departments at 
regular ana frequent intervals. Certain of tho ex- 
periments are repeated at other centres on closely 
similar lines for purposes of comparison. In conse- 
quence our old field plots, which have been studied 
for the past eighty years by Lawes, Gilbert, Waring- 
ton, and Hall, and might liavo been supposed to 
have no further tales to tell, are found to be still 
yielding results of great interest in agricultural science 
and practice. 

The Results Obtained : Alterations in the 
Plant 

We shall begin with the results obtained by effecting 
alterations in the plant. Reference has already been 
made to the changes brought about by the plant 
breeder, and we need not stop to argue whether the 
great improvements in orops made in pre-Mendelian 
days by the Suttons and Findlay in potatoes, by 
Chevalier in barley, by the Gartons in oats. Vilmorin 
in sugar beet, and others, should bo labelled empirical 
or scientific. There an' certain other changes in 
plants, however, of a purely temporary nature, which 
have been induced by changes in conditions. It is a 
commonplace among farmers that certain soil con- 
ditions influence not only the yield but also tho 


phosphatic fertilisers may decrease the percentage 
of nitrogen, though they do not always cu> so ; the 
laws regulating their action are unknown to us. 

The practical importance of these problems of 
regulating the composition of tho plant lies in the 
fact that the farmer can control his fertiliser supply, 
and also to some extent his moisture supply, so that 
it lies within his power to effect some change should 
he wish to do so. 

The following are the nitrogen contents and the 
valuations of barley grown in the same season from 
the same lot of seed on farms only a few miles apart : — 

Effect of Moisture 

Drier soil Moist land 

Nitrogen per cent, in grain 1-44 . . 1*80 

Valuation per quarter of 

448 lb 52s. 5d. . . 41s. Gd. 

Effect of Nutrients 

No nitrogenous Nitrogenous 
manure manure 

Nitrogen j)cr cent, in grain 1-379 .. 1-46*1 

Valuation per quarter of 

448 lb 53s. . . 52s. 

At present wo know but little about the matter, 
and we are not in a position to advise the farmer as to 
how ho may use these facts to the full advantage. 


quality of crops. The leaf and root are more easily 
affected than the seed. The caso of mangolds has 
been investigated at Rothamsted ; the sugar content 
of the root, an important factor in determining feeding 
value, was increased by increasing the supply of 
potassium to the crop. Middleton at Cockle Park 
showed that grass increased in feeding value — quite 
apart from any increase in quantity — when treated 
with phosphates. Potatoes are considerably influ- 
enced by manuring ; increasing the supply of potas- 
sium influences the composition of the tubers and also 
that much more impalpable quality — the cook's 
estimate of the value of the potato ; while we have 
found at Rothamsted that a high-class cook dis- 
criminated between potatoes fertilised with sulphate 
of potash and those fertilised with muriate of potash, 
giving preference to the formef. 

Grain is more difficult to alter by changes in 
environmental conditions ; indeed, it appears that 
the plant tends to produce seed of substantially the 
same composition whatever its treatment — with the 
important exception of variation in moisture supply. 
Mr. Shutt has explored the possibilities of altering 
the character of the wheat grain by varying the soil 
conditions, and tincls that increases in soil moisture 
decrease the nitrogen in the grain. Similar* results 
have been obtained in the United States. 

On the other hand, in England the reverse seems to 
hold, at any rate for barley. This crop is being fully 
Investigated at the present time under the Research 
Scheme of the Institute of Brewing, because of its 
importance in the preparation of what is still Britain’s 
national beverage. Increased moisture supply in- 
creases the percentage of nitrogen in the grain, and so 
also does increased nitrogen supply, though to a much 
less extent; on the other hand, both potassic and 


The complete study of the problem necessitates the 
eo-operation of a plant physiologist. 

There Is another direction also in which alterations 
in the plant would be of great value if only we knew 
with certainty how to bring them about. 

In agricultural science one sometimes thinks only 
of the crop and tho factors that affect its growth. 
But in agricultural practice there is often another 
partner in the concern : a pest or parasite causing 
disease. The amount of damage done by pests and 
diseases to agricultural crops is astounding ; in 
Britain it is probably at least 10 per cont. of the 
total value of the crops, and the loss is probably 
some £12,000,000 sterling per annum ; in some 
countries it is considerably more. Indeed, the 
number of insect pests and of harmful fungi and 
bacteria that skilled entomologists and mycologists 
have found in our fields might almost load us to 
despair of ever raising a single crop, but fortunately 
the young plant, like the human child, grows up in 
spite of the vast number of possible deaths. The 
saving fact seems to be that the pest does harm only 
when three sets of conditions happen to occur 
together : the pest must be present in the attacking 
state ; the plant must be in a sufficiently receptive 
state ; and the conditions must be favourable to the 
development of the pest. It is becauso this favour- 
able conjunction of conditions comes but rarely that 
crops manage to survive. And this gives us the key 
to control it only we knew how to use it. Complete 
control of any of these three conditions would end 
all plant diseases. Unfortunately, control is never * 
complete even in glasshouse culture, still less out of 
doors. But even partial control would be very 
helpful. All these pests go through life cycles, which 
are being studied in great detail all over the w orld, 
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and especially in the United States. Somewhere 
there occurs a stage which is weaker or more easily 
controlled than others, and the pest would become 
harmless if the chain could be broken here or if the 
cycle could be sufficiently retarded to give tho plant 
a chance of passing the susceptible stage before it is 
attacked. 

The plants themselves, as we have just seen, are 
in some degree under control, and if they could be 
pushed through the susceptible stages before tho 
pest was ready they would escape attack. Barley 
in England is sometimes considerably injured by 
the gout fly (Chlorop# taniopus). The larvae emerge 
in spring from the eggs laid on tho leaves and in- 
variably craw l downwards, entering tho young ear if, 
as usually happens, it still remains ensheathed in 
leaves. J. G. 11 . Frew, at Rothamsted, has shown 
that early sowing and suitable manuring cause the 
ear to grow quickly abovo the track of the larva?, 
and thus to escape injury. E. A. Andrews, in India, 
has found that tea bushes well supplied w ith potassic 
fertiliser escape attack from the mosquito bug 
(Helopeltis) for the rest of the season, apparently 
because bushes so treated become unsuitable as food 
to tho pest. And further, the conditions are alter- 
able. H. II. King, in the Sudan, has effected some 
degree of control of the cotton thrips (Heliothrips 
indicus) by giving the plant protection against tho 
drying North wind and so maintaining a rather 
more humid atmosphere — a condition in which tho 
plant flourishes more than the pest. Tomatoes in 
England suffered greatly from Verticil! win wilt till 
it w r as found that a small alteration of temperature 
threw the' attack out of joint. They are also much 
affected by stripe disease (B. lathy ri), but they 
become more resistant when tho supply of potash is 
increased relative to the nitrogen. It has recently 
been maintained, though the proof is not yet sufficient, 
that an altered method of cultivating wheat in 
England will afford a good protection against bunt. 
These cultural methods of dealing with plant diseases 
and pests offer great possibilities, and a close study 
jointly by plant physiologists and pathologists of the 
responses of the plant to its surroundings, and the 
relationships between the physiological conditions 
of the plant and the attack of its various parasites, 
would undoubtedly yield results of great value for 
the control of plant diseases. Again, however, 
the plant breeder can save a world of trouble by 
producing a variety resistant to the disease ; or 
there may fortunately be found an immune plant 
from which stocks can be had, as in the case of the 
potatoes found by Mr. Gough to be immune to the 
terrible wail disease. 

Control of environmental factors 

It thus appears that, if only plant breeders and 
plant physiologists * could learn to alter existing 
plants or to build up pew plants in such a way 
that they should be, adapted to existing soil 
and climate condition** And not adapted to receive 
disease organisms *&t the time the organisms are 
ready to come — iff only they could do this all agri- 
cultural lapd would become fertile and plant diseases 
and pe^^buld become ineffective : at any rate 


until the pests adapted themselves to the new plants. 
Although no one can set limits to the possibilities 
of plant breeding and plant physiology, we cannot 
assume that we are anywhere near this desirable 
achievement or that wo are likely to be in our time. 
There will always remain the necessity for altering 
the environmental conditions to bring them closer 
to the optimum conditions for tho growth of the 
plant. No attempt is yet made in the field to control 
two of the most important of the factors : the light 
and the temperature, though it is being tried experi- 
mentally. There is a great field for future workers 
here ; at present plants utilise only a fraction of 
the radiant energy they receive. At Rothamsted 
attempts have been made by F. G. Gregory to 
measure this fraction ; tho difficulties are considerable, 
but the evidence shows that our most efficient plants 
lag far behind our worst motor-cars when regarded 
as energy transformers for human purposes. One 
hundred years ago the efficiency of an engine as 
transformer of energy was about 2 per cent. ; now, 
as a result of scientific developments, it is more 
than 30 per cent. To-day the efficiency of the best 
field crops in England as transformers of the sun’s 
energy is about 1 per cent.*; can we hope for a 
similar development in the next hundred years ? 
If such an increase could be obtained an ordinary 
crop of wheat would be about 400 bushels per acre, 
and farmers would feel sorry for themselves if they 
obtained only 200 bushels. But we are only at 
tho beginning of the subject. Increases in plant 
growth amounting to some 20 or 25 per cent, have 
been obtained by V. H. Blackman in England under 
the influence of the high-tension electric discharge, 
which presumably acts by increasing in some way 
the efficiency of the plant as an energy transformer. 
Possibly other ways could be found. It needs only 
a small change in efficiency to produce a large in- 
crease in yield. Much could be learned from a study 
of the mass of data which could be accumulated 
if agricultural investigators would express their 
results in energy units as well as in crop yields as 
at present. 

Interesting results may bo, expected from the 
attempts now being made in glasshouse culture 
both in Germany and at Cheshunt to increase the 
rate of plant growth by increasing the concentration 
of the carbon dioxide in the atmosphere. 

Control of the soil factors 

The soil factors lend themselves more readily 
to control and much has been already achieved. 
Water Bupply was one of the first to be dealt with. 
Civilisation arose in the dry regions of the earth, 
and as Tar back as 5,000 years ago irrigation was 
so advanced as a practical method that it came into 
the ordinances drawn up by the great Babylonian 
king Hammurabi. The chief problems at the 
present time are to discover effective means of 
economising water and to ascertain, and if possible 
control, the relationships between the soil, the 

* Tho remaining energy being largoly used up in transpira- 
tion. This figure refers to the total radiation roceived by tho 
leaf, and not to tho fraction received by tho chloroplast 
surface. For this latter the value is much higher. 
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water, and the dissolved substances in the water. 
Economical use of water is necessary because it 
allows larger areas to be irrigated, and because 
water beyond a certain amount injures the soil 
and asphyxiates the plant roots. This part of the 
problem is largely one of engineering and police 
control, The more serious problem, perhaps the 
most serious confronting agricultural science to-day, 
is that presented by the soluble matter in the water 
and the soil. The terrible spectre of alkali looms 
ahead of every irrigation project ; it may be- kept 
under control for a longer or shorter time or it may 
completely wreck the scheme. Instances could be 
multiplied of schemes started with great expect ations 
of results yet yielding only disappointment and loss. 
A volume could be filled with the tragedies of the 
alkali problem. Neutral salts, particularly sodium 
sulphate, are not harmful to plants unless their 
concentration exceeds a certain critical value ; 
indeed, some of the heavy soils in dry countries, 
as in Egypt and the Sudan, become unworkable 
if washed with pure water ; they remain flocculated 
only because some soluble salts are present. Chlorides 
beyond a critical concentration are more harmful 
to the plant, but sodium carbonate is deadly, and 
there is no certain way at present of overcoming 
its effects. 

The empirical method has apparently gone as 
far as it can, and nothing more can be expected 
until some fresh opening is discovered by scientific 
workers. 

Almost equally important is the more efficient 
utilisation of water in districts where the rainfall 
is sufficiently high to obviate the need for irrigation, 
but insufficient to allow of any wastage of water. 
The practical work of the Utah agriculturists as 
exemplified by Widstoe, and the laboratory results 
of Keen at Rothamsted, all indicate that something 
can b° done. It is legitimate to hope that the next 
great advance will come from Canada, where in the 
West there are admirable opportunities for studying 
the problem. 

Inseparably bound up with water supply are the 
questions of cultivation and of drainage, which 
affect not only the water but the air supply to the 
roots. This former subject is now attracting con- 
siderable attention : the great need is to discover 
moans for expressing cultivation in exact physical 
and engineering units. The measurements of Keen 
and Haines at Rothamsted, and the chemical work 
of A. F. Joseph, N. Comber and others on clay, and 
of Oden, Page, and others on humus, indicate the 
possibility of finding exact expressions and of effecting 
co-operation with the workers in the new fields of 
agricultural engineering. 

Another soil factor which readily lends itself to 
some degree of control is the amount of plant 
nutrients present. The possibility of increasing this 
by means of manure lias been so frequently explored 
in field trials that it has sometimes been regarded 
as almost a completed story ; indeed, Rothamsted 
tradition affirms that Lawes himself once gave 
orders to have the Broadbalk field experiments 
discontinued because they had nothing further to 
tell ; it was only the earnest persuasion of Gilbert 


that caused him to countermand the order. So far 
from the subject being exhausted, it still bristles 
with problems. The new nitrogenous fertilisers, 
resulting from war-time activities in nitrogen fixation ; 
the need for reducing the cost of superphosphate ; 
the change in character of basic slag ; and the 
Alsatian development in potash production are 
producing changes in the fertiliser industry the full 
effects of which are not easy to foresee. Economic 
pressure is driving the farmer to derive the maximum 
benefit from his expenditure on fertilisers, lime, 
farmyard manure and other ameliorating agents, 
and is compelling a more careful study of possibilities 
hitherto disregarded, such as the use of magnesium 
salts, silicates, and sulphur as fertilisers, and, above 
all, a much more precise diagnosis of soil deficiencies 
than was thought necessary in jjre-war days. 

But there are more fundamental problems awaiting 
solution. It is by no means certain that wo know r 
oven yet all the plant nutrients. The list compiled 
by Sachs many years ago includes all needed in 
relatively large amounts, but Gabriel Bertrand 
has shown that it is not complete and that certain 
substances — he studied especially manganese — aro 
essential, although only in very small amounts. 
Miss Katherine Warington, working with Dr. 
Brenchley at Rothamsted, has show n that leguminous 
plants fail to develop in the so-called complete 
culture solution unless a trace of boric acid is added. 
Maze has indicated other elements needed in small 
amounts. 

Another problem needing elucidation is the rela- 
tionship between the quantity of nutrients supplied 
and the amount of dry matter produced. Is dry 
matter production simply proportional to nutrient 
supply, as Liebig argued, with the tailing off beyond 
a certain point, as demonstrated by Lawes and 
Gilbert, or is it always less than this, as indicated 
by Mitscherlich’s logarithmic curve, or is the 
relationship expressed by one of the more complex 
sigmoid curves as there is some reason to suppose ? 
Wo do not know’ ; and the problem is by no means 
simple, yet it governs the ‘ k diminishing returns ” 
about which farmers now hear so much. Again, 
very little is known of the relationship between 
nutrition and period of growih. One and the same 
quantity of a nitrogenous fertiliser, for example, 
may have very different effects on the plant accord- 
ing as it is given early or late in life ; not only 
is there a difference in quantity of growth, but also 
in the character of the growth. Late dressings 
cause the characteristic dark-green colour to appear 
late in the season, and thus affect the liability to 
fungoid diseases ; they increase the percentage of 
nitrogen in the grain and they may give larger 
increases of crop than early dressings. 

Investigations are needed to find the best methods 
of increasing the supply of organic matter in the soil 
and its value for the different crops in the rotation. 

All these problems will sooner or later find somo 
solution. But there remains a greater problem 
of more importance than any of them : the linking-up 
of plant nutrition studies with those of the soil 
solution. As our cousins in the United States 
were the first to emphasise, the fundc^gptal a^ent 




in the nutrition of the plant is the soil solution, 
and they have made a remarkable series of investiga- 
tions into what appeared at one time a hopeless pro- 
position — the physico-chemical interactions between 
the soil and the soil water. Whitney and Cameron 
began the work, and it has gone on with much 
controversy — as important scientific investigations 
always do — and it is now being attacked with 
much vigour by some of the younger scientific 
workers, particularly in the Californian school ; 
Btird, Hoagland, Kelley, Lipman, Stewart, Sharp, 
and others. There is also some valuable work by 
Gola and other Italians. The natural soil solution 
is not always the best for the growth of plants. 
It is reasonable to suppose that the most efficient 
method of using fertiliers would be for making up 
the soil solution to the optimum composition and 
concentration for each stage of the growth of the 
crop. Unfortunately, this cannot yet be done. 
The added fertiliser does not simply increase the 
concentration of the soil solution to the precise 
extent that might be expected ; there are inter- 
actions, absorptions, and base exchanges of the 
kind studied first by Way, much later by van Bem- 
melen and by Gedroiz, and more recently by Hissink 
and by Wiogner. .Further, the plant relationships 
are not constant ; there is apparently — though this 
is not certain — more response to certain nutrients 
at one time of its life than at another. A great 
advance in crop production may be expected when 
the soil chemists have discovered the laws governing 
the soil solution, when the plant physiologists can 
give definite expression to the plant’s response to 
nutrients, and when someone is able to put these 
results together and show how to alter the soil 
solution so that it may produce the maximum 
effect on the plant at the particular time. The 
now soil chemistry will yet have its triumphs. 

The Soil Micro-organisms : Can they be 
Controlled ? 

It is now more than forty years since the dis- 
covery of the great importance of micro-organisms 
in determining soil fertility. Practical applications 
necessarily lag far behind ; but already three have 
been made each of which opens out great possibilities 
for the future. The long-standing problem of 
inoculation of leguminous crops with their appro- 
priate organisms has already been Bolved in one or 
two of its simple eases, chiefly lucerne on new land, 
and the new process has helped in the remarkable 
extension of the lucerne crop in the United States 
and in Denmark. We believe at Rothamsted that 
the more difficult English problem is now solved 
also. Interesting possibilities are opened up 
by the observation that a preliminary crop of 
Bokhara clover seems to facilitate the growth of the 
lucerne. 

The organisms effecting decomposition are now 
coming under control, and are being made to convert 
straw’ int<f farmyard manure (or a material very 
much like it) without the use of a single farm animal. 
The process was worked out at Bothams ted, and 
isj^being developed by the Adco Syndicate, who 
are'now operating it on a large scale and are already 


successfully converting some thousand* offcons 
of straw annually into good manure. 

The third direction" in which control of the soil 
organisms is being attempted is by partial sterilisa- 
tion. This process is much used in the glasshouse 
industry in England, and it has led to considerable 
increases in crop yields. The older method was to 
use heat as the partial sterilising agent, and this 
still remains the most effective, but owing to its 
costliness efforts have been made to replace it by 
chemicals. Considerable success has been attained ; 
we have now found a number of substances which 
seem promising. Some of these are by-products of 
coal industries ; others, such as chlor- and nitro- 
derivatives of benzene or cresol, are producible as 
crude intermediates in the dye industry. 

The Need for Fuller Co-operation 

f Looking back over the list of problems it will be 
seen that they are all too complex to bo completely 
solved by any single worker. Problems of crop 
production need the co-operation of agriculturists, 
plant physiologists, soil investigators, and statisticians. 
Even plant breeding necessitates the help of a physio- 
logist who can specify just w hat the brooder should 
aim at producing. And this gives the key-note to the 
period of agricultural science on which we have now 
entered — it is becoming more and more a period of 
co-operation between men view ing the problem from 
different points of view. Good individual work w ill, 
of course, always continue to bo done, but the future 
will undoubtedly see a great expansion of team w ork 
such as has already led to important results in medical 
research, and such as we know from our experience 
at Rothamsted is capable of giving admirable rosults 
in agricultural science. 

The team work should not be confined to individuals 
working at the same institution. The world would 
gain greatly if co-operation such as now exists betw ecn 
the Imperial College Botany School and Rothamsted 
could be effected between other great institutions 
devoted to agricultural science in the various countries 
of the world. To take only one illustration : how 
much could be accomplished in the study of the very 
difficult alkali problem if it were possible to organise 
a team representing such great agricultural stations 
as, for instance, California and Utah, the Departments 
of Agriculture of India and other of the great Do- 
minions affected, Rothamsted, Hlssink’s school, with 
power to lay dow n experiments anyw here and money 
to carry them out. And if extended co-operation 
of this kind should prove impossible of attainment, 
much could be done by fostering co-operation between 
the Agricultural Institutions of the Empire. There 
are certain great problems which are common to large 
parts of the Empire where the experience of one part 
would be of great value to the rest. The institutions 
in Britain, for example, have experience of problems 
connected with land long since settled and brought into 
cultivation, where men must produce 40 or more 
bushels per acre of wheat and 6 to 10 tons per acre of 
potatoes to make these crops pay, and where animal 
husbandry must be run on sound and economic lines. 
Canada has an unrivalled experience with wheats and 
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in the Western provisoes has a; niagnificent chance for they are trustworthy. For the upraising of country 
studying one of the most important problems of the life necessitates a higher standard of education for 5 
day — the water supply to the crop. Australia, New the countryman ; and education based on the wonder- 
Zealand, Sou*h Africa, East, West, and Tropical ful book of Nature which lies open for all to read if 
Africa, India, the West Indies — to mention only a they but could. How many farmers know anything, 
few in the great family that forms the British Empire about the remarkable structure of the soil they till, 
— all have their special lines in agricultural develop- of its fascinating history, of the teeming population 
ment ; each has some achievement that can bo shown of living organisms that dwell in its dark recesses ; 
with pride and in the certainty that its study will of the wonderful wheel of life in which the plant takes 
benefit others. The Empire has already its Confer- up simple substances and in some mysterious way 
enoe of Premiers, why should it not have its conference fashions them into foods for men and animals and 
for agricultural science and practice 1 packs them with energy drawn out of the sunlight— 

With fuller co-operation both of men and of insti- energy which enables us to move and work, to drive 
tutions we oould do much to overcome the present engines, motor-cars, and all the other complex agen- 
difiiculty in regard to utilising tho information we el 08 of modern civilisation ? No one knows much of 
already possess. In the last thirty years an immense these things ; but if we knew more, and could tell it 
stock of knowledge has been obtained as to soils and as it deserves to bo told, we should have a story that 
crops — knowledge that ought to be of supreme value w ould make tho w ildest romance of human imagina- 
in interpreting tho facts of Nature as shown in the tion seem dull by comparison, and would dispel for 
field. It is stored in great numbers of volumes which ever the illusion that the country is a dull place to live 
lino the shelves of our libraries, and there much of it in. Agricultural science must bo judged not only 
rests undisturbed in dignified oblivion. In the main by its material achievements, but also by its success 
it consists of single threads followed out more or less in revealing to the countryman something of the 
carefully ; only rarely does some more gifted worker wonder and the mystery of the great open spaces in 
show something of the great pattern w hich the threads w hich he dw ells, 
compose. But even the most gifted can see but little 


of the design ; the best hope of soeing more is to 
induce people to work in groups of two or three, each 
trained in a different school and therefore looking at 
the problem from a different point ; each seeing some- 
thing hidden from the rest. Unlike art, science lends 
itself to this kind of team work ; art is purely an 
individual interpretation of Nature while science 
aims at a faithful description of Nature, all humanistic 
interpretation being eliminated. There is certainly 
sufficient good will among the leaders of agricultural 
science to justify the hope of co-operation ; there are 
probably in existence foundations which would 
furnish tho financial aid. 

And that leads to my last point. What is the pur- 
pose of it all ? Team w'ork, co-operation, the great 
expenditure of time and money now being incurred 
in agricultural science and experiment — these are 
justified only if the end is w T oi*thy of the effort. The 
nineteenth century took the view that agricultural 
science was justified only in so far as it was useful. 
That view we now believe to be too narrow. Tho 
practical purposo is of course essential ; the station 
must help the farmer in his daily difficulties — which 
again necessitates co-operation, this time betw eon the 
practical grower and the scientific w r orker. But 
history has shown that institutions and investigators 
that tie themselves down to purely practical problems 
do not get very far ; all experience proves that tho 
safest way of making advances, even for purely prac- 
tical purposes, is to leave the investigator unfettered. 
Our declared aim at Rothainsted is “ to discover the 
principles underlying the great facts of agriculture, 
and to put the knowledge thus gained into a form in 
which it can be used by teachers, experts, and farmers 
for tho upraising of country life and the improvement 
of the standard of farming.” 

This wider purpose gives the investigator full 
latitude, and it justifies an investigation whether the 
immediately us*M or not— so. long, ^; 


THE TORONTO MEETING OF THE 
BRITISH ASSOCIATION 

August 6—13, 1924 

By unanimous consent the British Association’s 
meeting has been this year a brilliant and stimulating 
function. No one who has been fortunate enough 
to attend the Conference ©an doubt its vitality or 
the importance of its task in educating the public 
as to the real meaning and value of science. The 
Canadian public, moreover, was only too ready to 
appreciate the benefits which have accrued to 
humanity, and to Canada in particular, from the 
disinterested labours of many generations of scientists. 
The tw entieth century could not have been ‘‘ Canada’s 
century,” without the numerous discoveries which 
have enabled its vast resources of water power and 
mineral wealth to be profitably utilised. Hence the 
very hearty w elcome w hich British Scientists have 
received throughout their journey. 

This is the fourth time the British Association 
has met in Canada, the last occasion having been in 
Winnipeg in 1909. 

Over 500 members crossed tho Atlantic, the Cunard 
liner Camilla alone carrying a party of about 250 
—and, together with the Canadian and American 
contingent, the number of those attending the 
Conference exceeded two thousand. It is greatly 
to the credit of the Local Organising Committee, 
under tho chairmanship of Prof. J. C. McLeimap, 
O.B.E.> F.R.S., that all arrangements in connexion 
with the location of such an enormous number of 
visitors have proceeded smoothly. Many of the 
overseas visitors were privately entertained, whilst 
othera .were; housed at residential colleges. 
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CHEMISTRY AND INDUSTRY Sect.'s, lflM .. 

The extensive grounds and buildings of the The ** Citizens’ lectures ” were an unqualified 
University of Toronto which, according to the cautious success. The immense Convocation Hall of the 
Baedeker, are “ perhaps the finest ensemble of college University was filled to overflowing, even on the 
architecture in the Western hemisphere,” formed a occasion of a lecture on such an abstruse subject 
delightful centre for the activities of the Association, as “ Einstein’s theory of Relativity,” by Prof. 
At this remarkable gathering not only England and Eddington. 

Canada, but many other parts of the British Empire, Of hardly less value than the theoretical discussions 
including Jndia and South Africa, were represented, were the numerous excursions and visits to works and 
There was, in addition, what amounted to an invasion laboratories. Members of the Chemical Section had 
of U.S. scientists ; in the chemical and physiologi- the opportunity of visiting paper and pulp factories 
oal sections one noticed Prof. E. W. Washburn, at Ottawa, the plant of the International Nickel Co. 
Prof. J. H. Bancroft (Cornell Univ.), Profs. Kendell, at Port Colborne, the Research Laboratories of the 
Shearman and Eddy (Columbia Univ.), Dr. van Hydro-Electric Commission, and many other im- 
Slyke (Rockefeller Inst.), Prof. Underhill (Yale portant manufacturing establishments. Those whose 
Univ.), Prof. Bloor (Rochester Univ.), Dr. Voegtlin, time permitted them to undertake the Western 
Dr. Clowes, and many other eminent chemists and Excursion across the Continent were able to make 
bio -chemists. an even more intimate acquaintance with the many 

The cosmopolitan appearance of the meeting important branches of the Canadian chemical and 
was further emphasized by the presence of a large mining industries, including the famous mining 
number of foreign mathematicians, delegates to areas of Cobalt, Porcupine and Sudbury, 
the' International ‘Mathematical Congress, which Naturally, there was no lack of social amenities 
held its annual session about the same time (August to lighten the austerity of scientific labours. The 
11 to 10) in Toronto. Canadian people have fully justified their fame for 

The papers presented to the different sections of hospitality. In every city through which the overseas 
the Association were, as usual, numerous and varied, members passed they were lavishly entertained. 
Those of special interest to our readers w-erc reported Garden parties and receptions were plentiful and, 
elsewhere. in spite of the enforced “ dryness,” the spirit of 

Sir Robert Robertsons presidential address to joviality throve on lemonade and ice-cream. On 
Section B — illustrated with slides of eminent British one occasion youthful white-bearded professors were 
scientists who had been in the service of the Govern- seen dancing the polka and mazurka to the rhythm 
inent — was a masterly exposition of the importance of a syncopated tune. 

of chemistry to the modem State, and attracted a An excursion to Niagara Falls terminated the local 
large audience. The papers and discussion on the programme of this most successful meeting, and tw T o 
Canadian electro-chemical industries w ere suggestive. train -loads of scientists have moved westwards across 
An important point brought out was that, unlike Canada on a tour which will last about three weeks, 
the* home country, Canada possesses an excess of and will include visits to Winnipeg, Saskatoon, 
harnessed power which frequently runs to waste ; Edmonton, Vancouver, Victoria and many other 
consequently, in certain ftcumstances it has even points of interest, 
been found commercially advisable to produce steam 
by means of electrical energy. The speculative point 
was raised as to whether at some future date it may 
not be possible to store the excess of available power 
as chemical energy — e.g., by the electrolysis of salt, 

or w r ater, and tfo subsequent utilisation of the NICKEL PRODUCTION IN CANADA 

resulting element's sources of heat. The revised statistics of nickel in Canada for the 

Of equally great interest were the joint discussions y ear 1923 show that there has been a marked revival 
—-with Section G (Geology) on powdered fuels, with production. The output last year was 

Section A (Physics) on Crystal Structure and Colloids, 62,057,835 1b., contained in cupronickel matte, as 
and with Section I (Physiology) on Yitamines. If compared with 17,35.5,056 in the previous year, 

one may venture a criticism, it is this- -had the whilst the nickel contents resulting from the treat- 

papers been printed and circulated in advance, more ment of silver-cobalt ores increased in 1923 to 
time could have boon made available for these dis- 396,007 lb. from 242,067 lb. in 1922. The total 
missions which, after all, are among the most impor- computed value of the nickel production was 
tant features of a meeting of this type. $18,332,077, based on a value of 29-35 cents, a pound. 

(Owing to the absence of Dr. G. S. Hume the paper The total amount of ore mined by the three companies 
on liquid fuels was not read, but .a® important dis- Mond, British America and International, was 

mission took p ace on the use qj^uiverised coal in 1,187,355 tons. The output of nickel for the three 

metallurgical plants and as fu6fe months of this year shows an increase of 74 per cent., 

The X-ray analysis of crystals w&a dealt compared with the corresponding period of the past 

Sir Win. Bragg in a characteristically lucid mannw^^calendar year. The precious metals recovered during 
Colloids and theories appertaining thereto formed 3^5© first quarter of 1924, by the nickel refineries, 
the subject of an animated debate, Profs. McBain were as follows: — gold $4988, silver $10,266, 
and Donnan impressing divergent views concerning platinum $50,901 (495 oz.), palladium $42,586 

the existengpaml ^ function of the much-disputed (638 oz.), rhodium $20,476 (276 oz.), ruthenium 
Helmholtz ^ubfe-Iayer. $12,820 (105 oz.). * 
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FORTHCOMING EVENTS 

lept. 8 Institut* of Metals. Annual Autumn Meeting, 
to 11. to be opened at the Institution of Mechanical 
Engineers, when W. M. Corse, 8.B., will 
deliver the third annual Autumn Lecture. On 
September 9 the morning will be devoted to 
reading and discussion of papers, followed by 
luncheon at the Connaught Rooms, Kingaway, 
the afternoon to be spent at Wembley. 

The following papers will be read: — “A Method for 
Measuring Internal Stress in Brass Tubes,” by R. J. 
Anderson and E. G. Fahlman; “The Application of the 
Ideal Solubility Curve to the Interpretation of Equi- 
librium Diagrams in Metal Systems,’* by D. H. Andrews 
and Prof. J f Johnston; “ Seventh Report of the Corrosion 
Research Committee of the Institute of Metals,” by G. D. 
Bengough and R. May; “ Comparative Results on 
Copper-Silicon-Aluminium and Other Aluminium Alloys 
as Obtained on Separately Cast Specimens and Specimens 
cut from a Crankcase Casting,” by E. H. Dix and A. J. 
Lyon; “The Determination pf Sodium in Aluminium,** 
by D. M. Fairlie and G. B. Brook; “ The Extrusion of 
Brass Rod by the Inverted Process,” by R. Genders; 
“ Investigation of the Effects of Impurities on Copper. 
Part II — The Effect of Iron on Copper,” by D. Hanson 
and Grace W. Ford; “ The Relationship Between Tensile 
Strength, Temperature and Cold-Work in Some Pure 
Metals and Single Solid Solutions,” by D. IT. Ingall; 
“ On the Effect of Progressive Cold-Rolling on the Brinell 
Hardness of Copper,” by H. Moore; “Experiments on 
the Working of Nickel for Coinage,” by Sir T. K. Rose 
and J. H. Watson; “ Some Experiments on the Effect of 
Casting Temperature and Heat-Treatment on the Physical 
Properties of a High-Tin Bronze,” by F. W. Rowe; 
“ Some Experiments on the Influence of Casting Tempera- 
ture and Mass on the Physical Properties of Admiralty 
Gun-Metal,” by F. W. Rowe; “Studies in the Alu- 
minium-Zinc System,** by T. Tanabe; “Metal Spraying 
and Sprayed Metal,” by T. H. Turner and W. E. Ballard. 

Sept. 1 5 . British Empire Exhibition. Conferences of 
Engineering Societies, to be held in Conference 
Hall No. 4, at 10.30 a.m. Short papers on 
various Engineering Subjects will be read and 
discussed. 

Sept. IS. The Ceramic Society, Refractory Materials 
andlO. Section Meeting, in Conference Hall No. 4, 
British Empire Exhibition, Wembley. 

Tho following papers will be read: — “ A Comparison of 
Gas and Coke Fired Drying Stoves, together with a 
Description of the Construction and Operation of tlm 
Hiittenos Coke-Fired Air-Blown Furnace,” hv T. W. 
Barley; “ Some Properties of Clay Silimanite Mixtures,” 
by J. W. Cobb and II. S. IIou Ids worth ; “ The Influence of 
Exposure on the Chemical and Physical Properties of 
Certain Fireclays,” by W. Hugill and W. J. Rees; “ On 
the Action of Heat on Kaolinite and Kolimtic Clays” 
(Communicated Paper), by W. Vernadsky; “Alumina- 
Silica Minerals in Firebricks,’* by W. J. Rees; “The 
Action of Heat on Kaolinite and other Clays,” Part II, 
by J. W. Mellor and A. Scott; “The Origin of the 
Austrian Magnesite Deposits,” by A. Scott; “ X-ray In- 
vestigation of Clays and other Ceramic Substances. 
Researches into the Application and Practical Value of 
tho Method,” by A. Hadding; “ Note on the Storage of 
Silica Refractories,” by W. J. Rees; “ The True Specific 
Gravity and After Expansion of Lime-bonded Silica 
Bricks,” by W. J. Rees; “A Rapid Method for the De- 
termination of True (or Powder) Specific Gravity,*’ by 
W. Hugill and W. J. Ree«. * 


SOCIETY OF CHEMICAL INDUSTRY 

CHEM ICAL INDUSTRY DINNER 

The Autumn Dinner, which will be under the 
auspices of the Society of Chemical Industry and 
the Chemical Industry Club, will be held in the 
Edward VII Rooms of the Hotel Victoria, North- 
umberland Avenue, London, W.C. 2, on Friday, 
November 14, at 7 for 7.30 p.m., and will be presided 
over by Mr. W. J. U. YVoolcock, C.B.E., President 
of the Society. 

A circular letter with further particulars and a 
form of application for tickets is being issued to 
members. 

BACK NUMBERS OF JOURNAL 

The General Secretary will be glad to hear from 
Members or Subscribers who have copies of the 
Journal for January 5, 1023, or January 4, 1924, 
that they are willing to dispose of to the Society. 

MANCHESTER SECTION, Session 1924-25 

The meetings are held at 7 p.m. on the first Friday 
of the month, unless otherwise stated, and a pro- 
gramme of the arrangements is being prepared for 
early issue to the members of the Section. 

The Chairman, Dr. H. Levinstein, will presale 
over tho meetings, which commence on October 3, 
when the President, Mr. W. J. U. Woolcock, C.B.E., 
will deliver an address entitled “ Science ami 
Industry.” On November 7 the Joint Meeting 
with the Local Sections of the Institute of Chemistry, 
and the Society of Dyers and Colourists, and the 
Manchester Literary and Philosophical Society will 
he held. On December 5 Mr. Slater will read an 
interesting paper on ” Peptization.’’ The valuable 
series of papers which have appeared on fuel problems 
will receive an addition on January 9 (seeond Friday), 
when Messrs. F. S. Sinnatt and N. Simpkin will 
contribute a paper entitled The Melting Point of 
Coal Ash, Part II.” The papers for tho February 
meeting will be detailed later, and Dr. T. Callun and 
Mr. Naunton have kindly promised communications 
on the estimation of alpha- and beta-naphthol and 
rubber accelerators respectively. 

The Joint Meeting with the Liverpool Section will 
take place in Manchester on March 0, when it is 
hoped to arrange a luncheon and a visit to a works. 
The evening will be occupied by a paper on “ Chemical 
Constitution and Properties of Azo Dyestuffs ” by 
Dr. A. Schedler. 

The Section has received, and has accepted, a 
cordial invitation from the Institution of the Rubber 
Industry to participate in a joint meeting to be held 
in Manchester at a date to be decided later. The 
suggestion has been made that papers on “ Chemists 
and the Improvement in Pneumatic Tyres ” might 
be read at this meeting. 

Dr. Lander, Director of ’Fuel Research, Depart- 
ment of Scientific and Industrial Research, has 
accepted an invitation to deliver an address on 
" Smokeless Fuel and Oil” at the annual meeting 
of the Section on April 3. The above informa- 
tion is subject to alteration if the necessity arises. 
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* CORRESPONDENCE 

X POINT OF ORDER 

Sir, —Your issue of August 8 contains some 
remarks by Professor Lowry (p. 811) on polarity 
and vinyl ethyl ether. The signs he uses represent 
the supposed charges on the atoms in his activated 
form of that compound. The signs used in my 
letter in your issue of July 25 were intended as 
generalisations of the tinal results of chemical 
changes which take place when the compound 
reacts with electrolytes, or potential electrolytes. 
Numerous criticisms nominally direeted against the 
principle of induced alternate polarities and various 
misapplications of the principle have their origin 
in a similar confusion of these tw'o aspects of the 
question. 

Professor Lowry now virtually admits that his 
theory of the activation of the double bond by an 
oxygen atom is helpless in such a case as that of 
rinyp ethyl ether, and he evidently suspects that 
“ oxonium chemistry ” might supply the key to the 
mechanism of the activation of the molecule. The 
correct application of oxonium chemistry to such 
ca&es has in my opinion already been given ; it was 
foreshadowed by Claus, Werner and Flurscheim 
(compare especially Flurscheim, Ber., 1914, 47, 590), 
but extended and brought to perfection by Robinson 
(in particular 1917, 111 , 964). Robinson’s 

expressions representing the theory of the activation 
of a double bonded system, by a singly bound oxygen 
atom rising in co-valency, are so complete and so 
general that any electronic expressions likely to be 
accepted in the future as capable of covering similar 
ground will almost certainly jp rove to be special 
cases of his generalised form«L 

Thus if we adopt the view t^^^bond corresponds 
with an electron pair, vinyl etRjP^ther (1) can yield 
the activated oxonium forms which in the limit 
take the form (lb), corresponding with Robinson’s 
figure for activated unis* (loc. cit .). This also 
corresponds with Fig. 1 in a much later paper 
of mine (J.C.S., 1922, 121, 419) in which an attempt 
was made to find a general theoretical basis for the 
facts of which the principle of induced alternate 
polarities is a summary. Activated forms due to 
decrease in the covalency of the oxygen atom and 
corresponding with 1 (a) (Joe. cit .), could only arise 
in opposition to the tendency of even distributions 
. of valency (to which tendency I believe Professor 
Morgan was the first to direct special attention) 
and, in the limit, w’ould lead to scission of the 
molecule as showm below on the left : — 

CH 2 =CH+— O- Et—-'CH» — GH = O — Ei 

* 1 . ‘ I I 

I («) (I) I (b) 

(x is here used to denote % defect of two electrons.) 

If the electric**! states of the atoms in the oxonium 
form, 1 (b), afeoonsidered, it will be noticed (assuming 
Prof. Lowry ’a. ftpteria for such arc correct, and I 
have no chp|^|j^ join issue with him on this point) 
that th©;#^ of the CH 2 group nuist be . 


negatively charged, that of the CH group electrically 
neutral, and that the oxygen atom must be positively 
charged as in ordinary oxonium salts. It will be 
observed that Robinson’s formula* for the activated 
oxonium forms of m-cresol (loc. cit.) actually display 
the oxygen atom as having a positive free affinity. > 

It is evident that, while the Signs in the expression, 

CHj^CH — 0 — Et, represent satisfactorily such facts 
as they were originally intended to represent, they 
are not all identical with the electrical charges in the 
activated* molecules. Identities occur at certain 
points, however, and by paying attention to these 
the theoretical significance of the alternate polarity 
signs may be more readily grasped: 

As Prof. Lowry's signs always refer to Supposed 
electrical charges, there is just as wide a distinction 
in meaning to be drawn between his signs and those 
which 1 have since 1920 endeavoured consistently to 
use (though perhaps not always, with complete 
success), as there is between the expressions “ electro- 
positive ” and “ positively charged.” — I am, Sir, etc*., 

Arthur Lapworth 

The University of Manchester, 

August 29, 1924 

METHANOL 

Sir, — I have noted with great interest the com- 
munication from the Federation of Swedish Chemical 
Industries under the above heading. In January, 
1918, I read a paper before the London Section of 
the Society of Chemical Industry on the “ Toxicity 
of Methyl Alcohol.” Therein 1 pointed out that 
the Revenue Authorities are bound under the Spirits 
Act (which badly needs amending) to classify pure 
methyl alcohol as “ plain ” or “ potable ” spirits 
with the result that British chemical industry is 
handicapped by the usual Revenue control and 
restrictive conditions. 

I suggested that methyl alcohol should be known 
by its scientific name of “ Methanol ” and that it 
be labelled “ Poison.” Let me quote one paragraph 
from the paper referred to ( J.S.C.I. , 1918, 36, 
26t—‘32t) : — 

” We may revert now to my claim earlier in this 
paper that methyl alcohol is highly toxic and for 
that reason the Revenue Authorities should have no 
fear that it can be consumed as ‘ potable spirit.’ 
Then why tax it as * plain spirits ’ ? Why penalise 
British chemical industry by taxation of a 1 key ’ 
chemical ? One may suppose that if methyl alcohol 
had been called by some other Jess alcoholic name 
it would never have been classified as ‘ spirits ’ at all.” 

Other countries do not find it necessary to regard 
' methyl alcohol as “ potential whisky,” and tho only 
reason why the British Revenue Authorities do so is 
because w r e are labouring under an obsolete Act of 
Parliament. 

There is only one method of dealing with this 
problem. Let all concerned in the welfare of the 
British chemical industry unite to promote an 
Amending Bill to the Spirits Act. The time is opjpor- 
tune. Tho President of the Soeifety knows full weE 
that emoh time 4»a& been voted to; the question of 
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he restrictions of the use of ethyl and methyl alcohol 
>y committees appointed by the Council of the 
Association of British Chemical Manufacturers . 
furthermore, tjie conditions regarding the manu- 
facture of methyl alcohol must be reviewed at an 
arly date. The successful inauguration of the 
nanufacture of synthetic methyl alcohol in Germany 
md other countries opens up new possibilities for 
establishing the manufacture in this country. 

Hitherto We have been dependent for our methyl 
ilcohol on those countries with well developed wood- 
list illation industries. Our own wood distillers have 
ound a ready outlet for their crude methyl alcohol 
is wood naphtha, and they have not found it necessary 
jO manufacture pure methyl alcohol. 

The manufacture of methyl alcohol by synthetic 
nethodg in this country is bound to be discouraged, 
f not actually prohibited, by our obsolete Spirit Laws. 

Surely it is not too much to hope that the Society 
>f Chemical Industry will take immediate steps to 
•o-operate with the Association of British Chemical 
Manufacturers in promoting a Bill to regularise the 
position of methyl alcohol in respeot of the law as to 
£ spirits.” 

Meanwhile, I may add in conclusion and as some 
jmall practical contribution to the subject that my 
irm is now using the description “ Methanol ” for 
nethyl alcohol, and all labels and containers for 
jamc bear the word “ Poison.” — I am, Sir, etc., 

Thomas D. Morson 

Thomas Morson and Son, Ltd., 

Ponders End 
August 30, 1924 


PERSONAL AND OTHER ITEMS 

The death of Sir William Bayliss deprives science 
)f a great physiologist and an investigator with a 
vide philosophic outlook. Born in 1860, Bayliss 
vas educated at University College, London, and 
Wadham College, Oxford. He* carried out much 
m port ant work with Prof, E. H. Starling on subjects 
mch as the regulation of the heart and" the action of 
lormones. In 1914 he published his work on ” The 
Principles of General Physiology,” a most remarkable 
-reatise, and in 1919 he received the Copley Medal 
3f the Royal Society. In 1923 he became editor of 
‘ Physiological Abstracts,” although he was already 
>ccupied with much valuable public work. 

Low-temperature Carbonisation of Coal in France 
At the Fourth Congress of Industrial Chemistry. 
\l. Ste. Claire Deville discussed the work carried 
>ut by the coking plant at Heinitz, with the object 
)f improving the coke obtained by carbonising the 
so-called “ fat ” coals of the Saar. The work led 
the specification of a semi-coke used in the pro- 
portion Of roughly one-eighth in preparing the 
mixture for improved coke, and to the construction 
>f a fixed oven with turning paddles by the Societe 
ie Fours k Coke. In addition a plant for primary 
prwsrir© 


and able to treat five tons at a time wag also devised. 
Numerous coke-ovens were tested, including a small 
rotary furnace resembling the large ovens of the 
same tvpe used in the Ruhr. In this model the 
semi-cofee is discharged at each half rotation by a ,, 
hinged door which opens under its own weight, 
allowing the coke to fall. Despite the results 
obtained with this oven, at present trials are being 
carried out mostly with the Salerni plant, which 
includes two parts each composed of semi- cylindrical 
elements with corrugated bottoms placed in parallel 
and having a common cover. The movement com- 
municated to the mass by turning shafts (one for 
each element) does not take place along the axis 
of the cylinder but in a plane parallel to it, the 
result being to drive the particles of coal from 
element to element and finally to the discharge. 
The mixing seems much more complete than in 
rotary ovens,- and the surfaces in contact with the 
hot walls are continually being renewed. With 
crushed Veken coal 100 parts of dry coal yielded 
13 parts of anhydrous tar and the semi-coke 
showed a content of 11 to 12 per cent, of volatile 
matters. The mixing during carbonisation thus 
seems to have a favourable effect somewhat similar 
to that of injected steam, the minimum temperatures 
at which distillation commences being reduced, so 
that less heat is required and the plant lasts longer. 

The administration of the Saar Mines is now 
building near Sarrebruck a small works for experi- 
ments on low-temperature carbonisation, including 
plant for treating tar and liquid fuels. The plant 
includes two batteries of Salerni elements which can 
deal with 30 to 40 tons of fuel per 24 hours. A 
precise scientific programme has been mapped out 
for this new works. 

Artificial Silk 

In 1913 the production of artificial silk was esti- 
mated at 9000 t., and 1922 at 31, 0(H) to 32,000 t. 
The 1923 figures are uncertain, estimates ranging 
from 31,200 t. to 42,000 t. 

Natural silk production is confined to those coun- 
tries where the silk worm can thrive, but artificial ^ 
silk manufacture is almost independent of considera- 
tion of raw materials and thus becomes- established 
where the demand exists. The largest market is 
found in the United States, which besides producing 
one -third of the world’s total output also imports fur- 
ther supplies. The largest exports of artificial silk 
are made from Belgium, which produces 10 per cent, 
of the world’s total. France, with about the same 
production, has to import. From Germany, which - 
produces about 10 per cent, of the world’s total, a 
certain amount Is exported. 

Although the total production of textiles is now 
less than before the war it is noteworthy that produc- 
tion of both natural and artificial silk has increased, 
the former by about 25 per cent., the latter by over 
200 per cent. The cause of this is to be found in the 
extension in the use of silk and artificial silk articles 
in. America, where they are no longer regarded as 
luxuries ; also artificial silk, which even in 1913 cost 
only one-third as much as natural silk, has in com- 
textiles, become still cheaper. k 

-Vi r' i' . 
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REVIEWS 

The Pi, ant Alkaloids. By T. A. Henry. Second 

Edition. Pp. viii-f456. London : J. and A. 

Churchill, 1924. Price 28s. 

The alkaloids interest a wider held than many 
groups of chemical compounds. Their occurrence 
in plants challenges the botanist’s attention and their 
physiological action that of the pharmacologist, 
whilst the chemist is concerned with their isolation, 
estimation and structure. Moreover, many of them 
are employed medicinally and reach the patient by 
way of the medical man, the pharmacist, and the 
manufacturing chemist. Even the interest of the 
general public is occasionally directed to these 
compounds by cast's of poisoning, accident al or other- 
wise. It is possible, therefore, to write of alkaloids 
from several points of view and for several classes of 
readers. 

Dr. Henry has written for the chemist, assuming 
that he desires to know something about the physio- 
logical action of these compounds. His book is at 
the same time an admirable catalogue of the chemical 
and physical properties of the alkaloids and their 
salts, and a readable account of the methods employed 
in determining their constitutions and effecting their 
syntheses. The sources of alkaloids and the methods 
of isolating and estimating them are also adequately 
recorded. The alkaloids of known constitution are 
arranged in nine groups, according to their nuclear 
structure, as derivatives of pyrrole, pyridine, tropane, 
quinoline and so on, whilst those of unknown constitu- 
tion are collected in a tenth group. Dr. Henry is to 
be congratulated on his excellent treatise, which will 
prove valuable more especially as a work of refer^Rce, 
the original papers being cited very fully, but also as a 
text- book for advanced students. 

This second edition appears eleven years after the 
first, and in the meantime considerable additions 
have been made to our knowledge of this group of 
compounds. The structures of cryptopine, harmine, 
and hyoscine have been determined, cocaine has been 
synthesised, and new syntheses of tropine devised. 
A new formula for morphine has been put forward, 
and novel suggestions as to the methods of phyto- 
chemical synthesis of alkaloids. Many new alkaloids 
have been isolated, and progress has been made in 
the study of many previously known. The new 
work has been thoroughly digested and incorporated 
in the second edition. Expansion of the size of the 
volume has been avoided by various methods, but 
mainly bv two, namely, by decreasing the unneces- 
sarily sumptuous inter-linear spacing of the pre- 
war edition, so that each page now bears another half- 
dozen lines, and by cutting out the methods of assay 
of galenical preparations, which are of interest only 
to pharmacists, who can obtain them equally well 
from other sources. The introduction of a few plates, 
illustrating drugs, into the new volume seems, how- 
ever, inconsistent with the latter policy. Another 
wise method of condensation is the omission of 
alleged manufacturing processes such as the futile 
method of isolating the solanaceous alkaloids given 
in the previous edition (pp. 50, 51). On the other 
hand, the percentage-content of some 0t the sub- 
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sidiary alkaloids in opium, such as papaverine, should 
not have been left out. The reviewer takes thia 
opportunity of disinterring the statement (Jowett, 
Pyman and Remfry, Proc. 8 $ hUemat, Cong. App . 
Chem.y 1912, p. 165), quite excusably overlooked by 
the author, that Dale was unable to confirm the 
atropine-like action attributed to l-ethyl-2-methyl- 
glyoxaline by Schulz. 

Frank Lee Pyman 


Modern Theory and Practice of Pumping. By 
Norman Swindin. Pp. 364. London : Ernest 
Benn, Ltd., 1924. Price 42s. 

This book can be strongly recommended to all 
those who have to deal with pumping problems of any 
magnitude, and to the reviewer it has been a pleasure 
to study this excellent unification and expansion of 
the author’s two previous books which were published 
in the “ Chemical Engineering Library ” of Messrs. 
Ernest Benn, Ltd. Not only in the various phenom- 
ena attendant on the movement of liquids, but in 
many other branches of engineering, whether dis- 
tinguished by the prefix of chemical or not, there 
has been a wide gap between the work of the theoreti- 
cal experimentalist or mathematician, and that of 
the purely practical industrialist. In many cases, 
however, there are happy indications that this gap is 
becoming less and, in the particular case of pumping, 
it is highly satisfactory that the scientific and prac- 
tical aspects can now be almost completely correlated, 
and that the empirical formula*, which alone have 
been available previously, and have in many ways 
tended to make confusion worse confounded, may be 
relegated to the rubbish heap. 

Stanton’s law, which is so clearly expounded in this 
book, presents a scientific method of calculating the 
flow of viscous liquids independent of all empirical 
factors except that of roughness of surface. What 
must be known when any particular liquid is under 
consideration is the kinematical viscosity, i.e., the 
ratio of absolute viscosity to density, but, if that is 
known, the necessary calculations are simply and 
easily effected. The effect of roughness of surface 
and of pipe fittings slightly modifies the results 
obtained by the use of the law which assumes con- 
tinuous straight pipes without any joints. Where 
it is necessary to make allowance for departure from 
tho ideal conditions and until further experimental 
work has been carried out, sufficient approximations 
based on experience can be safely utilised without 
seriously affecting the results. One must not swallow 
a camel and strain at a gnat, nor accept a scientific 
solution of an old difficulty and quibble at a few 
details which are not at the moment accurately 
determined. 

The chapters dealing with the various types /of 
pumps and ram, the centrifugal, the rotary and tho 
displacement are very satisfactory, and tho different 
form which each takes under varying conditions of 
service are explained with the aid of well-chosen 
examples made by various firms in this and other 
countries. The author has devoted special attention 
to the air lift, which undoubtedly could be of con- 
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lerable practical value in many cases, and it is 
imed that if the same attention were given to its 
sign as has been given to that of other appliances, 
.. efficiency of 80 per cent, should be possible. 

There are a few printing errors such as “ connec- 
>n ” for “ correction ” (p. 30), P P 2 instead of 
— Pi (p. 95) and so on, blit on the whole there is 
ry little fault to find in this respect. The paper 
d printing are all that could be desired, and the 
blioation reflects great credit on both author and 
iblishers. It is a valuable contribution and of prac- 
ial value to both the makers and users of pumps. 

C. Elliott 


ATERPROOFING TEXTILE FABRICS. By H. P. 

Pearson. Pp. 112. New York : Chemical 

Catalog Company, Inc., 1924. Price $3.00. 

The book is an attempt to supply an authoritative 
xt-book on the subject, which is described as a 
tie -understood art having a meagre literature, 
ne chapters, occupying, however, only sixty-three 
ges, deal with basic principles ; the value of water 
fisting processes ; the test ing of water resistance ; 
ocesses for cotton goods, clothing fabrics and for 
q former, and new developments ; the rest of the 
lunie is given up to a bibliography of the subject. 
ie*processes described are said to be published for 
e first time and the information to be derived from 
JBt worthy sources in the industry ; it is said to be 
fficiently concise to enable anybody with a know- 
Ige of the finishing of textile fabrics to go into 
3 waterproofing industry. Later, however, it is 
id that there is little profit in that industry because 
keen competition, and the author states that the 
iustry will never be remunerative as long as no 
leration of waterproofers exists. In fact, since 
left this country lie seems to have become obsessed 
th such commercial considerations. A federation 
waterproofers would compel the education of the 
y cleaner, who removes by his solvent the material 
lich is put into the fabric to mako it water resistant, 
ist articles of clothing are not treated to make 
em water resisting, but the treatment is coming 
ore into use, and effort is required to educate the 
iblic as to its value. Being principally a dcscrip- 
)n of processes, the book does not admit of much 
Iticism, and being a small one it is worth the 
rusal of those engaged in the industry which it 
mts and on kindred industries. 

S. H. Higgins 


Good progress is being made in the development of 
dro -electric power in the Lakes St. John and 
3nogami district, Quebec. The principal source of 
wer, in this district, is the Grand Discharge on the 
guenay River, at the outlet of Lake St. John, 
le latter has an area of 400 sq. miles, and drains a 
iter shed of about 30,000 sq. miles. The drop from 
ike level, within a few miles, is 145 feet. This 
lole district has available over 1,650,000 h.p., of 
lioh only 450,000 h.p. is under development and 
veloped at the present time* 


MARKET REPORT 

This Market Report is compiled from special information 
received from the Manufacturers concerned. 

Unless otherwise, stated the prices quoted below cover fair 
qua?Uities net and naked at sellers' works. 

GENERAL HEAVY CHEMICALS 

Acetic Acid, 40% tech. . . £23 10s. per ton. 

Acid, Boric, Commercial — 

Cryst. .. .. .. £45 per ton. 

Powder.. .. .. £47 per ton. 

Acid Hydrochloric .. 3s. 9d. — 6s. per carboy d/d., 

according to purity, strength 
and locality. 

Acid Nitric 80° Tw. .. £21 10s. — £27 per ton makers’ 
works, according to district 
and quality. 

Acid Sulphuric . . . . Average National prices f.o.r. 

makers’ works, with slight varia- 
tions up and down owing to 
local considerations: 140 r Tw., 
Crude Acid, 05s. j>or ton. 168° 
Tw., Arsenical, £5 10s. per ton. 
168° Tw., Non -arsenical, £6 15s. 
per ton. 

Ammonia Alkali.. .. £6 15s. per ton, f.o.r. Special 
terms for contracts. 

Bleaching Powder . . Spot £11 d/d. : Contract £10 d/d. 
4 ton lots. 

Bisulphite of Lime . . £7 per ton, packages extra. 

Borax, Commercial — 

Crystal . . . . . . £25 per ton. 

Powder.. .* .. £20 per ton. 

(Packed in 2-cwt. bags, carriage 
paid any station in Great 
Britain.) 

Calcium Chloride . . £5 17s. 6d. per ton d/d. 

Copper Sulphate . . .. £25 per ton. 

Methylated Spirit 64 o.p, — 

Industrial . . . . 3s. Id. — 3s. 5d. per gallon, accord- 

ing to quantity. 

Mineralised . . . . 4s. 2d. — 4«. 6d. 

Nickel Sulphate .. .. ■) £38 per ton d/d. Normal busi- 

Niekel Ammon. Sulphate ) ness. 

Potash Caustic . . . . £30 — £33 per ton. 

Potass. Bichromate . . 5 Id. j>er lb. 

Potass. Chlorate.. .. 3d. — 4d. per lb. 

Salarmnoniac .. .. £32 per ton d/d. 

Salt Cake.. .. . . £3 10s. per ton d/d. 

Soda Caustic, solid . . Spot lots : delivered. £16 17s. Od. to 

£19 7s. 6d. per ton, according to 
strength. 20s. less for contracts. 

Soda Crystals . . . . £5 5s.-— £5 10s. per ton ex railway 

depots or ports. 

Sod. Acetate 97/98% .. £24 ]>or ton. 

Sod. Bicarbonate .. £10 10s. per ton, earr. paid. 

Sod. Bichromate . . .. 4$d.perlb. 

Sod. Bisulphite Powder 

60/62%.. ., .. £18 — CIO per ton, according to 

quantity, f.o.b., 1-cwt. iron 
drums included. 

Sod. Chlorate . . . . 3d. per Lb. 

Sod. Nitrate refd. 96% . . £13 5s. — £13 10s. per ton ex 
Liverpool. Nominal. 

Sod. Sulphide cone. 60/65 About £14 10s. per ton d/d. 

Sod. Sulphide cryst. . . £9 per ton d/d. 

Sod Sulphite, Pea Cryst. £16 per ton f.o.r. Lo ruh n/ 1 cwt 
kegs included. 

RUBBER CHEMICALS 

Antimony sulphide — 

Golden . . * , . , 5$d. — Is. 4d. per lb., according to 

quality. 
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Antimony sulphide — 

Crimson . . . . Is. 3d. — Is. 0d. per lb., according 

to quality. 

Arsenic, Sulphide, Yellow Is. lid. per lb. 

Barytes . . . . . . £3 10s. to £0 15s. per ton, accord- 

ing to quality. 

Cadmium Sulphido .. 3s. 9d.— 4s. per lb., according to 
quantity. 

Carbon Bisulphide . . £30 — £33 per ton, according to 
quantity. Again dearer. 

Carbon Black . . . . 7d. — 7£d. per lb. ex wharf. 

Doarer. 

Carbon Tetrachloride .. £00 — £05 per ton, according to 
quantity, drums extra. Again 
dearer. 

Chromium Oxide, green. . Is. 3d. per lb. 

f 5d. — 9 id. per lb. Demand very 

Indiarubber Substitutes \ brisk. Prices likely to remain 

White and Dark . . 1 steady owing to firmness of 

V. rapesoed oils. 

Lamp Black . . . . £48 per ton, barrels free. Ad- 

vanced. 

Lead Hyposulphite . . 7£d. per lb. 

Lithopone, 30% . . . . £22 10s. j>er ton. 

Mineral Rubber “ Rub- 

pron ” .. .. .. £10 5s. per ton f.o.r. London. 

Sulphur .. .. £10— £12 por ton, according to 

quality. 

Sulphur Prccip. B.P. . . £50 — £57 per ton, according to 
quantity. 

Sulphur Chloride .. 4d. per lb., carboys extra. Dearer. 

Thiocarbunilirle . . . . 2s. Od. per lb. 

Vermilion, palo or deep . . 5s. Id. pci lb. dearer. 

Zinc Sulphide . . . . 7£d.— Is. 8d. per lb., according to 

quality. 


Benzole — ' 

Standard Motor 

Pure 

Toluole — 90% . . 

Pure 

Xylol coml. 

Pure 
Creosote — 


. Is. 4]d. — Is. 6d. per gall, ex works 
in tank wagons. 

. Is. 8$d.-^-ls. lOd. per gall, ox 
works in tank wagons. 

. Is. 5d. — Is. 5jd. per gall. Small 
demand. 

. Is. ~8d.< — 2s. per gall. 
demand. 

, 2s. 3d. per gall. 

. 3s. 3d. per gall. 


. Cresylie 20/24% 

Middle Oil ... 
Heavy Oil 

Standard Specification 
Naphtha — 

Solvent 90/160 


.8 jd. per gall. Not much business. 

/*5d. — 6|d. per gall., according to 
‘ ) quality and district. Small 
* 1 export inquiry. Market quiet 
C. but fairly steady. 

. lid.- — Is. 5d. per gall.j according 
to district. Fair demand. 


Solvent 90/100 .. lid.— Is. 

demand. 

Naphthalene Crude — • 

Market dull. Not much export 
Yorkshire than Lancashire. 


4d.’ per 
inquiry. 


gall. Fair 

i 

Cheaper in 


Drained Creosote Salts £4 — £6. Quiet. 

Whizzed or hot pressed £7—£9 per ton. 

Naphthalene — 

Crystals and Fluked .. £13— £1G por ton in Yorkshire 
and London respectively. 

Pitch, medium soft . . 55s. — 60s. per ton f.a.s. for next 
season. Frequent inquiries. 

Pyridine— -90/100 .. 19s. per gall. Again dearer. 

Market firm. 


Heavy . . . . 12s.- 12s. 0d. Littlo business. 


WOOD DISTILLATION PRODUCTS 

“ Summer conditions ” prevail in this as in most industries. 
Acetate of Limo — 

Brown .. .. .. £12 — £12 5s. per ton d/d. Market 

easier. 

Crey . . . . . . £17 — £18 per ton. Market easier. 

Liquor . . . . . . 9d. per gall. 32° Tw. 

Charcoal . . . . . . £7 10s. — £9 per ton, according to 

grade and locality. Demand 
fairly good. 

Iron Liquor . . . . Is. 7d. per gall. 32° Tw. 

Is. 2d. „ „ 24° Tw. 

Red Liquor .. .. lOd.— Is. per gall. 14/15° Tw. 

Wood Creosote . . . . 2s. 7d. per gall. Unrefined. 

Wood Naphtha — 

Miscible •• ..4s. lOd. — 5s. per gall. 60% O.P. 

Market dull. 

Solvent.. .. . . 5 h. Od. per gall. 40% O.P. 

Fairly good demand. 

Wood Tar . . . . £4 per ton. Cheaper. 

Brown Sugar of Lead . . £44 per ton. Cheaper. 

TAR PRODUCTS 

Acid Carbolic — 

Crystals . . . . 6£d. per lb. Quiet. 

Crude 60’s .. .. Is. 9d. — Is. Ud. per gall, accord- 

ing to district. Still quiet. 

Acid Cresylie, 97/9^ .. 2s. — 2s. Id. per gall. Demand 

fair. 

Palo 95% . . * . . Is. 9<L — 2s. per gall. 

Dark . . . . . . Is. 9d. — 2s. per gall. Quiet. 

, Anthracene Paste 40 %. . 4d. per unit per ewt. Nominal 
price. No business. 

• Anthracoqlfpil — 

Strained '*' .. .. 7|d. — 9d. por gall. Quiet. 

TfostAwhed •• •• 6|d. — 7 Jd. per gall. 

Crude 65’a •• . . 10£d.< — Is. per gall, ex works in 

■ „ '* - + x tank wagons- Jm -*v 


INTERMEDIATES AND DYES 

Business in dyestuffs has not boon good lately, but an im- 
provement is expected aft er the holidays. Prices remain firm. 

In tho following list of Intermediates delivered prices 
include packages except where otherwise stated. 

Aeotie Anhydride 95% . . Is. 7d. per lb. 

Acid H. .. .. ..4s. por lb. 100% basis d/d. 

Acid Napht bionic .. 2s. 4cl. per lb. 100% basis d/d. 

Acid Neville and Winther 5s. 8d. per lb. 100% basis d/d. 

Acid Salicylic, tech. . . Is. Id. por lb. Improved domand. 

Acid Sulphanilie . . 9|d. per lb. 100% basis d/d. 

AluininiumCliloride.anhyd.Js. per lb. d/d. 

Aniline Oil . . . . 7|d. — H£d. per lb. naked at works. 

Aniline Salts . . . . 7Jd.~~ 9d. per lb. naked at works. 

Antimony Pentachlorido Is. per lb. d/d. 

Benzidine Base .. .. 4s. 6d. por lb. 100% basis d/d. 

Benzyl Chloride 95% . . Is. Id. per lb. 

p-Chlorphenol . . . . 4s. 3d. per lb. d/d. 

;p-Chloraniline .. .. 3s. per lb. 100% basis. 

o-Cre^ol 19/31° C 1 . .. 4£d. per lb. Demand steady. 

m-Cresol 98/100% . . 2s. Id. — -2s. 3d. per lb. Demand 

moderate. 

p-Crosol 32/34° C. . . 2s. Id. — 2s. 3d. por lb. Demand 
moderate. 

Dichloraniline . . . . 3s, per lb. 

Dichloronilino S. Acid . . 2s. Od. per lb. 100% basis. 

p-Dichlorbenzol . . . . £85 per ton. 

Diethylanilirie . . . . 4s. 6d. per lb. d/d., packages 

extra, returnable. 

Dimethylaniline . . . . 2s. 3d. per lb, d/d. Drums extra. 

Dinitrobenzene . . . . 9d. per lb. naked at works. 

Dinitrocblorbonzol . . £84 10s. per ton d/d. 

Dinitrotoluene — 48/50° C. 8d. — 9d. por lb. naked at works. 

66/68° C. Is. 2d. por lb. naked at works. 
Diphenylamine . . . . 2s. lOd. por lb. d/d. 

Monochlorbenzol . . .. £03 per ton. 

/7N$phthol .. .. Is. Id. per lb. d/d, 

aNapJf%Umlno . ^, lt,44. £»rab.d/d. 1 

- ,'rf* . -v r v C ,* v W *,v . .. ’ ). 
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Nitranilihe 44 <" 
^itranilino 
fcro benzene 
lifcrochlorbenzol 
tronaphthalene 
STitrophenol 
^itro-o-amido-phenol 
Phenylono Diamine 
L'henylenc Diamine 
Salt 

ilium Nuphthionate 

Poluidine 

Toluidine 

Toluylcne Diamino 
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lfe^-d/d. r ‘ 

. 4^. 9d. per lb. -d/d. 

. 2b. 3$d. per lb. d/d. - 
. 6|d.— 5Jd. per lb. naked at works. 
, per lb. 100% basis d/d. 

. 10j[d. per lb. d/d. 

. Is; 0d. per lb. 100% basis d/d. 

4s. Gd. per lb. 100% basis. 

. 4s. per lb. d/d. 

. 10s. 3d. per lb. 100% basis d/d. 

. 2s. 6d. per lb. 100% basis d/d. 

. 2S. 3d. per lb. 100% basis d/d. 

. 8 Jd. per lb. 

. 3s. 6d. per lb. naked at works. 

. 4s. 3d. per lb, d/d. 


PHARMACEUTICAL AND PHOTOGRAPHIC 
CHEMICALS 


id, Acetic 80% B.P. 
id, Acetyl Salicylic 


id, Benzpic B.P. 
;id Boric B.P. . . 


id, Camphoric . . 
id, Citric 

iid, Gallic 

dd, Pyrogallic, Cryst. 


id, Salicylic 


(id, Tannic B.P. 
iid, Tartario 
uidol 
iotanilide 

nidopyrin 

nmon. Benzoate 

nmon. Carbonate B.P. 
4‘opine Sulphate 
ixbitono.. 
nzonaphthol . , 
smuth Salts 


stnuth Carbonate 
„ Citrate . . 

,, Salicylate 

,, Subnitrate 

>rax B.P. 


’omides 


.Ammonium 
Potassium 
Sodium . . 
deium Lactate . . 


iloral Hydrate . . 

iloroform 
oosote Carbonate 
jrmaldohyde . . 


£45 per ton. 

3s. 2d. — 3s. 4d. per lb., according 
to quantity. Good demand. 
Price firm. 

3a. per lb. 

Cryst. £51 per ton, Powder £55 
per ton. Carriage paid any 
station in Great Britain. 

19s. — 2 Is. per lb. 

Is. 44d. — Is. 5d. per lb., less 5% 
for ton lots. Market very weak. 
3s. per lb. for pure crystal. 

6s. 9d. per lb. Resublimcd quality 
8s. per lb. Market firm ; in- 
creasing demand. 

Is. 6d. — Is. 9d. per lb. Market 
little better, but demand fluctu- 
ating. 

3s. per lb. Market quiet. 

Is. 1 Jd. per lb. less 5%. 

9s. per lb. d/d. 

2s. Id. — 2s. 3d. per lb. for 
quantity. Demand slow. 

13s. 3d. per lb. Neglected. Stocks 
low. 

3s. 3d.- -3s. Gd. per lb. acc ording 
to quantity. 

£37 per ton. 

. . 12s. 6d. per o z. for .English make. 
. . 15s. — 15s. 6d. per lb. Quiet market. 
. . 5s. 3d. per lb. Small inquiry. 

. . Prices reduced by about Is. 3d. — 
2s. 3d. per lb. on account of 
tho fall 11 * the price of the metal. 
. . 10s. (kl.- 12s. Gd. per lb. 

. . 10s. 3d. ~12s. 3d. „ 

. . 0s.— 11s. „ 

.. 8s. 8d. — 10s. 8d. „ 

. . Crystal £29, Powder £30 per ton. 
Carriage paid any station in 
Groat Britain. 

. . Market exceedingly firm, and 
material rapidly advancing. Spot 
supplies very limited. 

. . Is. 4d. — Is. 7d. per lb. 

. . Is. 2d. — Is. 5d. per lb. 

. . Is. 3d. — Is. 6d. per lb. 

. . Market fairly firm and higher 
prices talked of. Good English 
make can be had from Is. Gd. 
upwards. 

. . 4s.— 4s. 3d. per lb. \ r ery firm and 
scarce. 

. . 2s. per lb.for cwt. lots. Very steady. 
. . 6s. Gd. per lb. Little demand. 

. . £52 per ton, cx works. English 
make in casks. 


I , , ' , . ' 

Glycerophosphate#— 
Calcium, soluble and 
citrate free . . 

Iron 

Magnesium 
Potassium, 50% 
Sodium, 50% . . 
Guaiaeol Carbonate 
Hexamine 

Homatropine Hydro bro- 
mide 

Hydrastine hydtoehlor . . 
Hypophosphitos — 
Calcium 
Potassium 
Sodium 

Iron. Ammon. Citrate 
B.P. 

Magnesium Carbonate — 
Light Commercial 
Magnesium Oxide — 

Light Commercial 
Heavy Commercial 

Heavy Pure 

Menthol — 

A. B.R. recryat. B.P. .. 
Synthetic 


• Fair business passing. 


7s. per lb. 

8a. <Jd. per lb. 

9s. per lb. 

3s. Gd. per lb. 

2s. Gd. 

JOs. Gd.- 11s. 3d. pei lb. 

3s. Gd. per lb. for English make 
• — market steady. 

30s. per oz, 

English make offered, 120«. per oz. 

3s. Gd. per lb., for 28-lb. lots. 

4h. Id. per lb. 

4s. ,, 

2s. Id. — 2s. 5d. per lb., according 
to quantity. 


Mercurials 
Red oxide' 
Corrosive sublimate 
White precip. . . 
Calomel 

Methyl Salicylate 

Methyl Sulphonal 
Mctoi 

Paraformaldehyde 

Paraldehyde 

Phenacetin 

Phemizone 


Phenolphthalein . . 

Potass. Bitartratc — 

99/100% (Cream of . 
Tartar) 


£36 per ton net. 

£75 per ton. less 21%. 

£25 per ton, lens 2£%. Price 
reduced. 

2s.- 2s. 3d. per lb., according to 
quantity. Steady market. 

57s. Gd. per lb, 

2Gs. — 35s. per lb., according to 
quantity. English make. Strong 
demand. 

Market very quiet. 

os. 3d. — 5s. 4d. per lb. 

3s. Gd. — 3s. 7d. „ 

4s. 7d.- 4s. 8d. „ 

3s. lid.— 4s. 

Is. Hid.— 2s. Id. per lb. Keen 
competition. 

26s. per lb. 

11s. peril). British make. 

2s. 10 4 d. — 3s. per lb. Not very 
active. 

Is. 5d. — Is. Gd. per lb. in free 
bottles and cases. 

Gs. per lb. Price and demand 
steady. 

7s. Gd. per lb. A shade firmer. 
Forward prices higher. 

Gs. Gd. per lb. Ample supplies. 


Potass. Citrate 
Potass. Jodido 


Potass. Metubisulphite . . 
Potass. Permanganate . . 
Quinine Sulphate 

Resorcin . . 

Saccharin 

Salol 

Silver Proleinate. . 

Sod. Benzoate, B.P. 

Sod. Citrate, B.P.C., 1923 

Sod. Hyposulphite- 
Photo graphio . . 


88s. per cwt., less 2]% for ton 
lots. Firm market. Prices have 
upuard tendency. 

Ik. l()d.- - 2s. 2d. per lb. 

16s. 8d. — 17s. fid. per lb., accord- 
ing to quantity. Good steady 
demand. 

7£d. per lb., 1-cwt. kegs included. 

7 id. per lb. 

2k. 3d. — 2s. 4d.per oz., in 100 oz. 
tins. Steady market. 

5s. 2d. per lb. 

G3s. per lb., in 50-lb. lots. 

3s. Gd. per lb. 

9s. Gd. per lb. 

2s. Gd. per lb. Ample supplies. 
B.P. quality available. 

Is. lid. — 2s. 2d. per 11)., according 
to quantity. 

£13 ---£15 per ton, according to 
quantity, d/d. consignee’s sta- 
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Sod. Metabisulphite cryst. 37s, 6d. : — 60s. per owt. nett cash, 
according to quantity. 

Sod, Nitroprusside .. 10s. per lb. Less for quantity. 

Sod. Potass. Tartrate 

(Rochelle Salt) . . 75s. — 82s. 6d. per cut., according 

to quantity. Stoady market, 
good demand. 

Sod. Salicylate . . . . Market rather firmer and more 

enquiry. Powder 2s. 3d. — 

2s. 5d. per lb. Crystal at 

2s. 5d.~ 2s. 7d. per lb. Flako 
2s. 9d. per lb. 

Sod. Sulphide- - 

I J ure rocryst. . . . . iOd.— ls. 2d. per lb., according to 

quantity. 

Sod. Sulphite, anhydrous £27 10s.- — £28 10s. per ton, accord- 
ing to quantity, 1-owt. kegs 
included. In largo casks £1 
per ton less. 

Sulphonul. . . . . . 15s. 6d. per lb. Easier. 

Thymol . . . . . . 20s. per lb. nominal. Very scarce 

indoed nominally. 

PERFUMERY CHEMICALS 


Citronella Oil— 

Java 85/90% .. .. 5s. 8d. per lb. 

Ceylon . . . . . . 3s. 7d. per lb. 

Clove Oil . . . . . . 7s. 6d. per lb. Cheaper. 

Eucalyptus Oil 70/75%. . 2s. 3d. per lb. 

Lavender Oil — 

French 38/40% Esters 27s. Cd. per lb. Cheaper. 

Lemon Oil . . . . 3s. per lb. 

Lemongrass Oil . . . . 3d. per oz. 

Orange Oil, Sweet . . 12s. per lb. 

Otto of Rose Oil— 

Bulgarian . . , . 37s. 6d. per oz. Production below 

average. 

Anatolian . . . . 18s. per oz. 

Palma Rosa Oil . . . . 1 8s. per lb. 

Peppermint Oil — - 

Wayne County . . 22s. 9d. per lb. Firm spot and 

forward. 

Japanese .. .. 17s. per lb. Market firm. I 

Petit grain Oil . . . . 9s. 3d. per lb. ' 

Sandal Wood Oil — 

Mysore . . . . • . 26s. 7d. per lb. 

Australian .. .. 21s. per lb. 


Acetophenone . . . . 12s. Gd. per lb. 

Aubepine .. .. ..15s. 3d. ,, 

Amyl Acetate . . . . 2s. Gd. ,, Cheaper. 

Amyl Butyrate . . . . Gs. 9d. ,, 

Amyl Salicylate . . . . 3s. ,, 

Anethol (M.P. 2l/22 J C.) 4s. Gd. 

Benzyl Acetate from Chlo- 
rine-fret* Benzyl Alcohol 2s. 9d. ,, 

Benzyl Alcohol free from * 

Chlorine . . . . 2s. 9d. ,, 

Benzaldehydo free from 

Chlorine . . . . 3s. Gd. ,, 

Benzyl Benzoate . . . . 3s. Gd. ,, 

Cinnamic Aldehyde — 

Natural .. .. lGs. ,, 

COumurin . . . . 19s. Gd. ,, 

Citroriollol . . . . 17s. ,, 

* Citral . . . . . . 8s. Gd. ,, Cheaper. 

Ethyl Cinnaniftto . . 12s. Gd. ,, ,, 

Ethyl Pht habit e . . . . 3s. 3d. ,, 

Kugenol . . . .10s. Gd. ,, 

Ceraniol (Palmurosa) s - »» 

Geraniol . . • . . • ll.s.~ 18s. Gd. per lb. 

Heliotropino . . . . 7a. 3d. ,, 

Iso Eugenol . .. 15s. 9d. ,, 

Linulol ex Bois de Rose. . 26s. ,, 

Linalyl Acetate . . . . 2Gs. ,, 

Methyl Anthranilate . . 9s. Gd. ,, 

Methyl Benzoate. . . . 5s. ,, 

Musk Ambrotto . . . . 45s. ,, 

Musk Xylol . . . . 14s. ,, 

Nerolin . . . . . . 4s. 9d. ,, 

Phenyl Ethyl Acetato . . 15s. ,, 

Phenyl Ethyl Alcohol .. IGa. ,, 

Rhodinol . . . . . . GOs. „ Advanced. 

Safrol Is. lOd. 

Terpincol . . . . . . 2s. 4d. ,, 

Vanillin . . . . . . 2lis. per lb. 

ESSENTIAL OILS 
Almond Oil, Foreign 

S.P.A. . . . . Gd. per lb. 

Anise Oil . . Gd. per lb. 

Bergamot Oil bd. per lb. v 

Bourbon Gc r **d. P er "***:,-, 

Camphor Oil „* * 65s. per cwt. 

if Cananga Oil /• ‘ G • 10*. Gd. per lb. ^ 

Cinnmno n .Q^Loaf “ . . G4d. per oz. 

Cassia * • 10s. per lb. Advanced. 


PATENT LIST 

The dates Riven In this list are, in the case of Applications for Patents 
those of applications, and in the caso of Complete Specifications accepted 
those of the Official Journals in which the acceptance is announced, Com- 
plete Specifications thus advertised as accepted are open to Inspection at 
the Patent Office immediately, and to opposition within two months of tho 
date Riven ; they are on sale, at Is. each at tho Patent Otfice, Sale Branch 
Quality Court, Chancery Lane, London, W.O. 2, 15 days after the date 
given. 

I. — Applications 

Br<$geat. Recovery of volatile sovouts. 19,829. Aug. 21. 
Cook and Gallimorc. Ovens and furnaces. 19,809. Aug. 20. 
Davios and Johnston. Apparatus for heating granular 
material. 19,024. Aug. 19. 

Gibbons Bros., Ltd., and Van Marie. Muffle furnaces. 
19,8G3. Aug. 22. 

Kerr and Lambert. Apparatus for heating liquids. 19,838, 
Aug. 21. 

Lonart. Centrifugal mills for grind mg colours etc. 19,735. 
Aug. 20. 

Sauer. Manufacture of adsorbent materials. 19,59G. 
Aug. 19. (March 20, 1923.) 

I. — Complete Specifications Accepted 

10,139 (1923.) McClelland. Apparatus for removing solid 
impurities find scum from steam and other boilers, evapor- 
ators, clarifiers, and similar apparatus. (220,348.) 
24,030(1923). Fasting. Rotary kilns. (205,009.) 

32,617 (1923). Karpinsky and Anderson. Centrifugal 
separators. (214,577.) 

2391 (1924). Akt.-Ges. Kummlor and Matter. Liquid 
evaporators. (210,404.) 

II. — Applications 

Butter worth and Mumford. 19,791. See ITT. 

Dorgelo. 19,890. See XX1I1. 

Dvorkovitz. Means for treatment of coal etc. 19,580. 
Aug. 18. 

Evans. Production of coke. 19,653. Aug. 19. 

Geipert. Apparatus for manufacture of generator or 
producer gas. 19,814. Aug. 21. 

Klusmeyer. Carburetting raw and heavy oils. 19,929. 
Aug. 22. 

Laing and Niulsch. Distillation etc. of carbonaceous etc. 
materials. 19.709. Aug. 20. 

Sauer. 19,590. See 1. 

II. — Complete Specifications Accepted 
10,251 (1923). Lane. Composition for use as a substitute 
for bitumen. (220,349.) 

% 13,448 (1923). Atherton. Bituminous compositions. 

/ (220,393.) 
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23,084 (1923). Soc. Rieard, Allenet, ©t Cie. Apparatus 
i* dehydrating mixtures, of alcohol and liquid hydrocarbons. 
04,697.) 

31,508 (1923). Fiilscher. Apparatus for cooling incan- 
^seont coke. (208,557.) 

2805 (1924). Fcbrv. Construction of coke oven heating* 
ice. (220,550.) 

I.*— Applications 

Buttorworth and Miunford. Preparation of tar, bitumen, 
,c. for roads etc. 19,791. Aug. 21. 

Sulzer Frcres Soc. Anon. Tar distillation apparatus. 
),703. Aug. 20. (Switz., 15.12.23.) 

/."Applications 

Farbwerko vorm. Meiwter, Lucius, and Pruning. Manu- 
icture of vat dyestuffs containing sulphur. 19,818. Aug. 21. 
)er., 17.9.23.) 

Lonart. Manufacture of thick oil from iinsood etc. oils. 
),815. Aug. 21. 

, — Applications 

Bate, British Dyestuffs Corporation, and rerkin. 19,889. 

i'« VI. 

Bcmborg Akl.-Ges. Spinning artificial silk. 19,759, 
ug. 20. (Ger., 5.11.23.) 

Bcmborg Akt.-Gos. Apparatus for spinning artificial silk. 
9,700. Aug. 20. (Ger., 17.11.23.) 

Craig and Spence and Sons. Fireproofing textile fibres etc. 
1,515. Aug. 18. 

Complete Specifications Accepted 

26,572 (1923). British Celanosc, Ltd. (formerly British 
cllulosc and Chemical Manufacturing Co., Ltd.), and Ktlis. 
re VI. 

27,174 (1923). Hopkinson, Morgan and Wright. See MV. 

1. Applications 

Bate, British Dyestuffs Corporation, and Perkin. Dveing 
'etyl silk. 19,889. Aug. 22. 

Johnson (Smith, Drum, and Co.). Agituting-deviecs for 
ye -vats etc. 19,059. Aug. 19. 

Hansford (Cassella und Co. Ges.). Dveing. 19,733. 
ug. 20. 

I. -Complete Specification Accepted 

26,572 (1923). British Cclanose, Ltd. (formerly British 
elluloso and Chemical Manufacturing Co., Ltd.), and Ellis, 
yoing or colouring of products made with cellulose acetate. 
220,505.) 

i 1 . — Applications 

Blackburn. Manufacture of ammonia. 19,655. Aug. 19, 
France, Manufacture of salt etc. 141,960. Aug. 23. 
Sakurai and Suzuki. Process of producing an acid and 
s salts strongly absorbing ultra-violet rays. 19,568. Aug. 18. 
Synthetic Ammonia and Nitrates, Ltd. Treating gases 
caring gaseous synthetic ammonia. 19,511. Aug. 18. (U.S., 
3.8.23.) 

Thomas. Manufociuro of anunonia. 19,655. Aug. 19. 

II. — Complete Specifications Accepted 

15,401 (1923). Kralft. Processes for the purification of 
urncr gases and for obtaining chemically -pure sulphuric 
uid. (220,413.) 

22,616 (1923). Mond (Chcmischo Fubrik Grioshoim Kick- 
•on). Process for the production of alumimum-fluoride- 
Ikali -fluoride double compounds technically free from iron. 
k)3,708.) 

1276 (1924). Wefelschoid. Process of and apparatus for 
lc production of lead oxide. (220,548.) 

III. — Application 

Skokl. Manufacture of magnesium boro -silicate glass. 
9,768. Aug. 20. 

^.— Application 

Lutterworth and Mumford. 19,791. See III. 


IX, — Complete Specification Accepted 

24,036 (1923). Fasting. Sec I. 

X. — Applications 

Booth, British Vacuum Cleaner and Knginooring Co., and 
Came. Recovery of gold. 19,042. Aug. 19. 

Haagn and Heraeus. Alloys for tipping metallic surfaces. 
19,839. Aug. 21. 

Horaeus. Alloys for tipping metallic hui faces. 19,832. 
Aug. 21. (Ger., 10.9.23.) 

Metals Production, Ltd., and Perkins. Leaching ores etc. 
19,910. Aug. 22. 

Wollosley. Alloys. 19, COO. Aug. 19. 

X. — Complete Specifications Accepted 

12.499 (1923). Wado (Naamlooze Vcimootschap Pliilips’ 
Gloeilampenfabrieken). Process of separating zirconium and 
hafnium. (220,358.) 

12.500 (1923). Wade (Naamlooze Vcimootschap Philips* 
Gloeilampenfabrieken). Process of separating hafnium and 
zirconium. (220,359.) 

13,727 (1923). Turnbull. Baths for galvanising. (220,398.) 

XL’ -Application 

Baily. Eloctric furnaces. 19,875. Aug. 22. (U.S., 28.8.23.) 

XI. -Complete Specification Accepted 

296 (1924). Electro -Osmose Akt.-Ges. (Graf. Schwerin 
Gos.). See XVII. 

Xlf. — Applications 

Gcnoocko and Metallbaiik und Met ullurgischo Gos. Process 
of purifying oils and fats. 19,727. Aug. 20. (Ger., 18.9.23.) 
Haas. Soaps and washing colloids. 19,884. Aug. 22. 
Iladdan (L'nart). 19,815. See XI1L 
Kiegel. 19,552. See XIX a. 

Morgan and Patent Borax Co. Soaps, detergents, etc* 
19.667. Aug. 20. 

XII. Complete Specification Accepted 

13,307 (1923). Andrews and Rose, Downs and Thompson, 
Ltd. Thickening and bleaching, or thickening or bleaching 
of oils. (220,390.) 

XIII. - Applications 

Brown and Klein. Pigments. 19,907. Aug. 22. 

Iladdan (Lenart). Manufacture of thick oil from linseed 
etc. oils. 19.815. Aug. 21. 

Lonart. 19,815. See IV. 

Soc. of Chemical Industry in Basic. Manufacture of 
artificial shellac. 19,817. Aug. 21. (Switz., 30.8.23.) 

Western Eloctric Co., Ltd. (Western Electric Co., Inc.). 
Coaling' -composition, and process of producing same. 19,618. 
Aug. 19. 

XIII. — Complete Specifications Accepted 

13,307 (1923). Andrews and Rose, Downs and Thompson, 
Ltd, See XU. 

1276 (1924). Wcfclscheid. Stc VII. 

XIV. ” Complete Specification Accepted 

27,174 (1923). Hopkinson. Morgan and Wright. Method 
and apparatus for rubberising filamentary material . (2 1Q,397. ) 

XV. — Applications 

Consortium fur Elektroohomiseho Industrie Gos. Agglu- 
tinant or cement. 19,746. Aug. 20. (Ger., 20.8.23.) 

Ehronreieh. Process of treating skins of plagiostome 
fishes. 19,555. Aug. 18. (Fr., 7.12.23.) 

Haller and Rosenzweig. Manufacture of artificial horn. 
19,924. Aug. 22. (Austria, 23.8.23.) 

XVI. -Complete Specification Accepted 

13,540 (1923). Carpzow, Mann and Hoppes. Production 
of manures. (220,395.) 

XVIL— Application 

Chcmischo Fabrik Pyrgos Ges. and Haller. Manufacture 
of soluble starch products. 19.6G0. Aug. 19. (Gor., 21.2.24.) 
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XVII.— Complete Specification Accepted 

290 (1024).< Electro -Osmoso Akt.-Ges. (Graf Schwerin 
Ges.) t Process for the electro -osmotic purification of 
saccharine juices. (214,578.) 

X Vf II. — Complete Specification Accepted 

23,084 (1923). Soc. Ricard, Allenct, et (Vie. See II. 

XIXa.-— Application 

Kicgel. Manufacture of margarine. 19,552. Aug. 18. 

XlXb. — Application 

Jackson (California Spray-Chemical (Vo.). Insecticide 8 
19,574. Aug. 18. 

XX. -Applications 

Austorwcil. Preparation of thymol and menthol. 19,797. 
Aug. 21. (Goi\, 21.8.23.) 

Fryer -and MeDougall. Production of heterocyclic com- 
pounds containing nitrogen in t lie ring. 19,502. Aug. 18. 
XX.- Complete Specification Accepted 

8003 (1921). Waeker Gen. fur Elektrochomischo Industrie 
(Jos. Manufacture of acetic anhydride. (211.107.) 

XX h~ Application 

Campheil. Nalurtil-colour kincmatograpliy. 19,70G. 
Attg. 20. 

XXII. — Complete Specification Accepted 

11,304 (1924). Gerlaeh. Match -striking composition, 
(219,040.) 

XXIII. Application 

Dorgelo. Determining calorific value gases. 19,890. 
Aug. 22. (Hell., 1.10.23.) 


GENERAL NOTES 

Official Trade Intelligence 

The Department of Overseas Trade (Development 
and Intelligence, 35, Old Queen Street, London, 
S.W. 1) has received the following enquiries for 
British goods. British firms may obtain further 
information by applying to the Department and 
quoting the specific reference number : — Brazil : 
Leather (B.X./1135). British India: Metals, hard- 
ware (239); Leather (B& /1169) ; Wire, bronze, 
iron (The Director- GentoTTIndia Store Department, 
Branch No. 10, Belvecfflre Road, Lambeth, S.E. 1). 
Canada: Leather (B.X. /1 157). Chile: Electro-plate, 
cutlery (B.X./1150). Cuba : Silk (257) ; Hardware, 
paint, varnish (258). Egypt: Paper (13781 /F.E.). 
France: Leather (B.X./l 151). Greece: Oils, tin, 
tinplate, copper, copper sulphate (246). Norway: 
Chemicals, oils (247). Rumania: Glasses, rubber 
hose (251). South Africa : Paint, oils (243) ; (572). 
Turkey: Bronze wire (A.X./1270). Uruguay: Paint 
(B.X./l 186). 

Trade Information 

Through the Furnace Door is the title of a pamphlet 
published by Meldrums, Ltd., of Timperley, Manches- 
ter, with the object of showing how economies can be 
effected in the fuel and labour required for raising 
steam by installing the Meldrum furnace. The advan- 
fages claimed for this furnace are that it enables the 
steam to be kept continuously at the correct working 
pressure, whilst being sufficiently elastic to meet any 
sudden demand, and that it makes use of all kinds 
of low-grade 1 fuels. Messrs. Meldrums, Ltd., also 
make special fire bars, stokers suitable for any type 
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of fuel, as well as destructor furnaces thatare muciu 
in use in municipalities, tanneries arid other places 
where combustible refuse is available. Messrs. Mel- 
drums are so convinced of the merits of their furnaces 


that they offer to fit them on trial after ascertaining 
the conditions they have to meet- 


Canadian Metallurgy and Mining Notes 

The report of the International Nickel Co. for 
year ended March 31, 1924, shows a net profit of 
$1,206,786 after deduction of taxes, depreciation, 
depletion, etc., equivalent, after preferred dividends, > 
to 40 cents a share (par $25) earned on $41,834,600 ! 
of outstanding common stock. This compares with f 
$48,170, or 54 cents a share on $8,912,600 preferred ( 
stock, in the previous year. After preferred dividends 
the surplus was $672,030 comparing ’with a deficit 
of $486,586 in preceding year. 

The Treadwell- Yukon Co., at Keno Hill, Yukon, 
has struck a big vein of ore at a depth of 600 feet, j 
This settles the question of the Mayo district being 
a deep mining camp, and assures permanence of 
these rich silver-lead mines. The higher grade 
ore is shipped to the smelter, and a mill will be erected 
by the company to handle the lower grade. 

A Glasgow syndicate has purchased 55 iron-ore 
claims at Goudreau, Ont., the amount involved 
being approximately $1,500,000. The purchasers pro- 
pose to develop and use 180,000 h.p. on the Missin- 
aibi River. The new bounty, promised by the 
Ontario Government, is reported to be tho incentive 
to the mining and concentrating of these low-grade 
ores. 

German iron masters, in the Ruhr district, are 
endeavouring to close a contract for five years’ 
delivery of iron ore from the Wabana mine of the 
British Empire Steel Corporation, of Montreal. 

The Alberta Salt Co. Ltd., has operations under 
way for the establishment of a salt plant capable 
of producing 15,000 to 20,000 tons a year, at Fort 
McMurray Alta. The latter place is 300 miles north 
of Edmonton, Alta. 


PUBLICATIONS RECEIVED 

Transactions of the Institution of Chemical Engineers. 
Volume I. Pp. xv-f-120. London : W. Speaight and 
Sons, Ltd., 1923. 

Cadmium: Its Metallurgy, Properties and Uses. By 
N. F. Budge n, Ph.D., M.Sc. With a foreword by 
Prof. Thus. Turner, M.Sc. Pp. xii+239. London: 
Charles Griffin and Co., Ltd., 1924. Price 21s. 
Quantitative Organic Microanalysis. By F. Pregl, 
D.Sc., Ph.D. Pp. xv f 190. Translated from the 
second revised and enlarged German edition by E. 
Fyleman, B.So., Ph.D. London: J. and A. Churchill, 
1924. Price 12s. (id. 

Charts of the, Chemical Reactions of the Common 
Elements. By John A. Timm, Ph.D. Pp. ix-+8l. 
London : Chapman and Hall, Ltd., 1924. Price 10s. 
Analytical Chemistry, Based on the Text of F. p. 
Treadwell. Translated and enlarged and revised by 
W. T. Hall. Vol. II. Quantitative Analysis. Sixth 
edition. Pp. xiii-f-8ll. London: Chapman and 
Hall, Ltd., 1924. Price 25s. 
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EDITORIAL 


O NE of tho most valuable features of the 
meetings of tho British Association is, 
perhaps, the arrangement of discussions in 
which two different sections meet to consider a 
problem common to both. Discussion of a problem 
from different standpoints cannot but lead to it 
clearer understanding of the points involved, so 
that unprofitable issues can be abandoned and 
promising lines of work decided upon. It is a very 
appropriate moment, as Prof. Drummond remarked 
in opening the discussion on Vitamins, *’ for 
chemists and physiologists to meet together to 
discuss this difficult subject. Already the literature 
devoted to vitamins is very large, and it is regrettable 
that so much of the work is nullified hv imperfect 
appreciation of tho real nature of the problem. 
As Prot Drummond says, some workers have 
failed to differentiate between substances essential 
for life and growth and those which apparently act 
rather as stimulants of growth. Caution in inter- 
preting the results of experiments is particularly 
necessary when the reactions of living organisms are 
being studied, and the vitamins themselves, despite 
the skilful wording of Prof. Drummond’s dclinition, 
are rather vague substances. Real progress cannot 
be made until we know what a vitamin is as well 
as what it does, and wt* await another Annual 
Meeting when, at least, the synthesis of insulin and 
the manufacture of a vitamin will be described 


We have read somewhere of a Utopian country 
in which there was no legal system and no lawyers, 
where the citizens lived solely by the light of reason 
and for the common weal. There is ground for the 
belief that such a country would be very dull, 
however much we should like to find Utopian 
beginnings in our own times. We are now* confronted 
with an excellent suggestion by the Joint Committee 
for the Standardisation of Scientific Glassware. 
The recommendation is unanimous and the member- 
ship of the Committee is more than ample warrant 
of its desirability. If we lived in Utopia we should 


all, at a given date, abandon the deceitful “ c.c. *’ 
and replace it by the trusty “ ml." We do not live 
in Utopia, and so w f e read, in the report, that some 
chemists still prefer to use Mohr's system of units 
and would be unwilling at present to change their 
existing practice. But, it is suggested that they 
shall brand their units with “ G.W.A." Did not 
Shakespeare write “ Great G.W.A. doth sway my 
life,” and though there is no hint that the problem 
is us old as that, there is Florentine guile in the 
suggestion that the ml." and “ G.W.A.” units can 
he used side by side during the transitional period 
that must precede the general adoption of the litre 
and millilitre for general chemical work. The 
report, which will lx* found on another page, deserve* 
close attention and should convince all chemists 
that the time has come when the sibilant “ c.c." 
should 110 longer be heard in the land. But if con- 
viction is still to seek, why. there is still the tran- 
sitional period. 


Despite the recent and extensive demonstration 
of our capabilities for which we an* still paying, we 
still seem, as a nation, doubtful of our own powers. 
" They do things better over there,* is ^t 1 1 1 our cry. 
Our dyestuffs industry has received much blame and 
but little praise, yet it has gone on, training chemists, 
making dyes better and better, and steadily improving. 
In the glass industry, the same process lias gone on 
and laboratory glassware that meets all requirements 
is produced, but its wartime difficulties are remem- 
bered, not its post-war successes. It is sometimes 
valuable to see how things are really done outside 
this country. The Berlin correspondent of tie* 
Fina tidal Times reports that the firms— Bayer. 
Agfa, Badische, Meister, Lucius, und Bruning, Weiler 
Ter-Meer. and the Griesheim-Elektron composing 
the German dyestuff trust, “ announce that they can 
pay no dividend for the past year. as in no instance 
was their earning sufficient and in some eases work 
was carried on at a small loss. .Result* for tie- 
current year are not satisfactory.'* 
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SOME MODERN TENDENCIES OF 
VITAMIN RESEARCH* 

BY PROF. J. C. DRUMMOND 

Probably at no previous st<age in vitamin research 
has it been more appropriate that a joint discussion 
on this subject between chemists and physiologists 
should be held than at the present time, for, after 
much laborious research has been carried out on 
the distribution of these substances in foodstuffs, 
and on the significance of vitamins in relation to 
human dietaries and rations for animals, practical 
applications which became of urgent importance 
during and immediately after the years of the war, 
investigations are now being directed more deli nit-el y 
towards ascertaining the chemical nature of these 
curious substances, and their mode of action in the 
animal body. 

I would first direct your attention to considering 
-what vitamins are. The classic researches of Hopkins 
demonstrated that for normal growth and health the 
higher animals require certain components of natural 
foods other than proteins, fats, carbohydrates and 
salts, and to these substances the name vitamins 
was given by Funk ; a name, which, in spile of many 
objections, has become well established. What, then, 
are we to regard as a vitamin ( 

In the present state of oui knowledge we may 
reasonably regard a substance as a vitamin if it is 
essential t o the life and wellbeing of an organism which 
docs not possess the power to synthesise that 
substance, and also if it is organic in nature, and 
does not belong to any one of the three great classes 
of foodstuffs, proteins, fats and carbohydrates. 
Furthermore, compared with these foodstuffs the 
vitamins appear to be required by the organism in 
relatively minute amounts. One of the modern 
problems of vitamin research is to ascertain to what 
extent these substances are essential for all living 
organisms, rather than for the higher animals in 
particular. 

In preparing this paper I have made a careful 
survey of the available work on this subject, only to 
tind that the literature is in a most confused and 
unsatisfactory state. If we review verv rapidly 
the more outstanding of these papers, and deal with 
the organisms more or less according to the evolu- 
tionary scale, we arc first attracted bv the work *,f 
Allen and Nelson on the growth of marine diatoms 
(,/. Marine Biol, .twi., 1910, 8, 301 ; Allen, ibid. 
1914, 10, 417). 'These observers believed they had 
obtained evidence of the existence in natural sea- 
water of a substance, apparently organic, of which 
minute amounts are necessary for the satisfactory 
growth of certain marine diatoms. This work 
has been candidly examined in my laboratory recently 
by Miss Peach ( Biocheninml J., 1924, 18, 304), 
who finds that the diatom Nifzschui closterium can 
grow satis facto lily in artificial culture media prepared 
from pure inorganic salts and as free from organic 

♦Paper mid to upon tin* Discussion, on “ \ ltuimus ” 
.organised by Sections J? (Ctionnntry) and I (Physiology) nt 
Xiio Toronto mooting of tho British Association, lili'T 


matter as possible. Similar experiments with the 
organism used by Allen, Thallassiosiro- gravida , 
are in progress, but are as yet incomplete. 

After all, it would in my mind be an extraordinary 
fact if in the progress of evolution, even simple 
green plants had lost their autotrophic nature and 
become to a certain extent dependent on preformed 
organic matter. The next work which calls for our 
attention are the researches of Bottom ley on the 
substances which he termed “ auximones,” present i 
in peat allowed to undergo changes induced by i 
inoculating with cultures of certain soil bacteria, J 
He and his eo- workers claimed to have showii: 
that these substances are essential for the growtlp 
and development of a number of groon plants/'! 
(■ Proc . Roy . Hoc. Loud ., B. } 1914, 88, 237 ; 89, 102, 
481). Careful re-examination of his work has, as ' 
far as I am aware, not yet been undertaken, but his , 
claims are somewhat generally discredited, and are J 
certainly not supported by studies on the growth of / 
plants such as wheat in water cultures. What stands , 
out most clearly from a careful survey of much of j 
this work is the failure to differentiate between t 
substances essential for life and growth and those * 
which appear to act more as stimulants of growth. !. 
This will be appreciated even more when the 
experiments on the lower plants devoid of chlorophyll 
have been studied. As far back as 1901, Wildiers 
{La Cellule , 1901, 38, 465) showed that growing 
cultures of yeast contain a substance to which he 
gave the name “ bios,” which he found to be a 
necessary addition to an artificial medium if a small 
inoculation of yeast is to grow. Large inoculations 
would, however, carry their own supply of bios.” 
This work, which virtually reopened the famous 
controversy begun bet ween Pasteur and Liebig, 
and carried on between Mayer and v. Niigeli, has 
stimulated a large amount of research, particularly 
since Williams suggested that “bios” is identical 
with the substance now usually referred to as 
vitamin B {J. Biol, ('hem., 1919, 38, 465; 1920, 

42, 259), but fieri* again, much confusion lias j 
apparently been caused by insufficient distinction 
being made between substances which merely stimu- 
late growth and others in the absence of which no 
growth will occur. Undoubtedly, substances are 
produced during the growth of yeast which, when 
added to new cultures, tend to stimulate cell multi- 
plication, but the careful experiments of Fulmer 
Nelson arid White (J. Biol Chem., 1923, 57, 397) 
seem to make it clear that Haccha ram yces ccrevimae 
can grow in a synthetic artificial medium prepared 
from inorganic salts and pure sugars, even when 
for the latter one uses the synthetic sugar, methose. 
This result may indicate either that yeast growing in 
such a medium can itself produce the substance 
which stimulates its own growth, or that the growth 
of the organism does not require such a substance. 
The fact that yeasts growing under these conditions 
synthesise the factor known as vitamin B which has 
so great an influence on the growth of many species 
of animals may, perhaps, be taken as evidence in 
support of the former alternative (./, Biol Chem., 
1923, 56, 489). If such be the ease it is incorrect, 
as Fulmer, and Nelson {J. Biol. Chem., 1922, 51, 77), 
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Macdonald (J. Biol. Chan., 1923, 56, 489) and others 
have pointed out, to apply the term vitamin to 
stimulating substances such as “ bios,’’ as Funk 
and Du bin have done (J. Biol. Chan., 1920, 44, 
487). 

Regarding the bacteria the facts are less clearly 
lefined than in the case of t he yeasts. Certain species 
uch as the sulphur bacteria, studied with such care 
>y Waksman and his colleagues, and the nitrite 
jacteria, appear able to flourish in a wholly inorganic 
nediurn, and to be quite independent of pre-formed 
>rganic matter. This is in agreement with what is 
nown concerning their strictly autotrophic character, 
'he vast majority of bacteria, lacking this power to 
ynthesisc organic materials from carbon dioxide by 
tilising the energy made available by simple exo- 
thermic reactions, are dependent to a greater or a 
esscr extent on organic foodstuffs. For many species 
t has been claimed that in addition they require 
ninute amounts of certain growth stimulants akin 
:o the vitamins (Lloyd, J. Path . and Bad. 1916, 21, 
113 ; Shearer, Jjancet, 1917, 1, 59), particularly in 
he case of the so-called hemophilic bacteria (Legroux 
md Memmrd, Complex raid., 1920, 170, 901). A 
•lose examination of this work, however, immediately 
m presses one witli the unsatisfactory nature of nnc-h 
>f the experimental evidence presented. 

Probably the substances in these eases are mme 
of the nature of the yeast “ bios,” and stimulants of 
growth rather than essentials. 

When wo turn to the animal kingdom, having 
passed by cases of symbiosis between plant and 
plant- and between plant and animal, where the 
conditions are obviously too complex to investigate 
in the present state of our knowledge, we iiml the 
information available rather less confusing and more 
reliable. Jnvcstigat ions of flic nutritive i equip- 
ments of the, simplest animals seem to show that 
certain protozoa, at any rate, can be grown for many 
generations in artificial culture media free from am 
substances resembling the vitamins. Peters (J. 
Physiol , 1921, 55, 1) has maintained the ciliate 
organism Colpidium colpoda for over a year in pure 
culture in a medium in which the only organic ma- 
terial was ammonium glycerophosphate. 

T. B. Robertson insists, however, that during the 
growth of the protozoon Pur helps a substance is 
found which stimulates cell -division of this organism 
Indeed, on the basis of Ibis work lie has built up a 
most elaborate theory of the autoeatalytie nature of 
cell growth. (“The Chemical Basis of Growth and 
Senescence.” London. 1923.) 

Attractive as much of his theorising appears at 
first sight, it must be remembered that, as yet, the 
experimental foundation is insecure. Cutler and 
Crump (Biochan. J., 1923, 7, 174) could obtain no 
indication of his autoeatalytie --or as he prefers to 
call it, allelocatalytic — effect when studying the 
growth of Colpidium , but, on the other hand, they 
appear to find that the addition of small quantities 
<>t substances similar in nature to “bios ” have a 
marked effect on the growth of this organism. 

Once again we must attempt to distinguish between 
tlie essential and the non-essential factors, although 
when one essays to do this the difficulties are at once 


apparent. If we exclude substances such as “ bios,” 
which are believed to be produced by the cell itself, 
and consider only those elaborated hv other cell 
units, we not only have* the essential vitamins, but a 
host of other factors which in one sense or another 
are equally essential ; such, for example, are the 
minute trace of malic acid, which will cause the larva 
of the wood boring organism Toredo to swim towards 
the wood which is to be the home of the mature 
animal (Harrington, Biochem. J.), or the infinitesi- 
mally small traces of substances of unknown character 
which Carrel has shown are produced by leucocytes 
growing in pure culture, and which appear necessary 
for the growth of fibroblasts (J. Exp. Med., 1922, 
36, 385). 

As far as I am aware, the next animal, higher in 
the evolutionary scale, to have been studied is the 
fruit fly, Drosophilia. Here w r e have clear evidence 
derived from the carefully planned experiments of 
Loeb and Northrup (J. Biol. Chem., 1916, 27, 309) 
and Harden and Bacot (Biochem. J ., 1922, 16, 148), 
that the substance known as vitamin B is essential 
to the development and grow th of the larvae. Appar- 
ently the other vitamins (A and C) required by higher 
animals were not essential for this species. 

Studies on the tadpole and frog have shown that 
whereas vitamin B is absolutely essential, there may 
he some dependence on vitamin A, but probably none 
on the antiscorbutic substance (J (Emmett and Allen, 
J. Biol. Chan., 1919, 38, 325; Harden and Zilva, 
Biochan. J., 1920, 14, 262.) Fish require both A and 
B. When we study the birds we find dependence on 
both A and B factors marked, but the 0 substance of 
doubtful inrportanee, whilst for the mammals not only 
.ire the former substances essential, and in some 
cases the antiscorbutic factor also, but there appears 
to he a dependence on other as yet less clearly defined 
factors, such as the antirachitic vitamin, and the 
substance necessary for reproduction discovered by 
the careful work of Evans and Bishop. 

These few facts tend to support the view that in 
the progress of evolution the animal becomes more 
anil more dependent on certain definite molecular 
•structures synthesised by plant agency, and one 
recalls the words of Hopkins, spoken when, at a meet- 
ing of the Society of Public Analysts in London in 
1906, he first announced the existence of the sub- 
stances w r e now term vitamins, “ The animal body is 
adjusted to live either on plant tissues or other 
animals, and these contain countless substances other 
than proteins, carbohydrates and fats. Physiological 
(•volution, I believe, has made some of these well nigh 
as essential as are the basal constituents of the 
diet ” 

l fear I have strayed somewhat from the usual path 
followed in discussions on vitamins, but 1 have done so 
deliberately in order to present au aspect of this 
subject which too frequently is lost sight of in the 
hope that it will stimulate much-needed work to 
resolve the factors which -influence cell growdh, 
particularly of the lower animals and plants, for we 
can scarcely hope to gain a knowledge of the develop- 
ment of the higher animals whilst we are almost wholly 
ignorant of those governing the growth of the uni- 
cellular organisms. 
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Having dealt wrtfh a physiological aspect of the 
vitamins I wish now to turn to discuss for a few 
moments what is known of their chemical nature, for 
we are at last beginning to gain some reliable informa- 
tion on this most important subject. 

Vitamin A and the Antirachitic Vitamin D* 

I propose to deal with these two substances to- 
gether since we have recently obtained some evidence 
of their similarity on chemical grounds. 

If one takes any natural substance containing one 
or both of these factors and subjects it to hydrolysis 
by means of a boiling alcoholic solution of caustic 
alkali under conditions preventing oxidative changes, 
one can extract both vitamins unchanged as regards 
physiological activity by light petroleum or other. 

The un saponifiable matter prepared from cod liver 
oil, the usual raw material employed on account of 
its richness in both substances, represents a little 
under 1 per cent, of the original oil, but contains all 
the vitamin activity. Oxidation of this material 
rapidly destroys the growth-promoting substances A 
and rather more slowly the antirachitic factor D. 
By crystallisation from methyl alcohol at low tem- 
perature and by subsequent precipitation with digi- 
toriss all the cholesterol present may be removed 
without affecting the vitamin activity of the residue, 
winch is a rod -brown oil corresponding to about 
0-4 per cent, of the original cod liver oil. Attempts 
to isolate active fractions from this material are of 
little use, owing to the presence of considerable 
amounts of resinous substances formed during 
saponification. These may be removed by subjecting 
the material to distillat ion in suj>erheatcd steam in an 
atmosphere of nitrogen. The purified material 
appears on analysis to consist very largely of unsatur- 
ated alcohols, possibly aliphatic but more probably 
allied to the hydroaromatic group. On fractional 
distillation in high vacuum four main fractions may 
be obtained : — 

I. A small amount of an unsaturated alcohol of 
low-boiling x)oiiit which, on hydrogenation, 
yields octyl alcohol. 

II. B.p. 220-240 J /2 mm. Consists chiefly of an 
unsaturated alcohol. B.p. approximately 225 
at 2 mrn. This fraction has as yet been 
examined very little, as it contains only traces 
of growth promoting or antirachitic activity. 

HI. B.p. 240* 260 ° <2 min. 

IV. A fraction boiling between 2(X>° and 300° at 
this pressure. 

The growth- promoting substance A is definitely 
associated with fraction HI, and, from some pre- 
liminary expei iments which Miss Soames has recently 
carried out on my material, it appears to contain the 
antirachitic factor as well. Fraction III seems to 
consist almost entirely of an unsaturated alcohol, 
boiling approximately at 2 55° /2 ium., and containing 

* The term vitamin 1> lx on applied by Funk and 
Du bin (he. at.) to tho substance which stimulates iho growth 
of yeast. Since Dus substance appears to 1 h) not ossential 
it is not well classified as a vitamin. The letter D can then 
be upplifld to tho antirachitic factor which McCollum and 
his eo-workors have satisfactorily diit'orentiatod from the 
growth-promoting vitamin A. 
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two double bonds and one hydroxyl group arid with 
molecular weight' about 350. .The evidence available 
does riot yet enable us to say whether this alcohol is 
one of the vitamins, but I am inclined to the view 
that it is not, and that they are present as impurities. 
Even if this fraction were one of the vitamins a simple 
calculation makes clear how exceedingly small is the 
amount required by an animal in comparison with its 
ordinary foodstuffs. A rat of 100 g. eats daily 
about 3 g. of protein, 2 g. of fat, and 10 g. of carbo- 
hydrate. To supply the vitamins A and D it is only 
necessary to give the rat about 20 mg. of cod liver oil 
daily. This corresponds to approximately 0*2 mg. of 
unsaponifiablo matter, and to 0*02 mg. of the active 
Fraction III. If the vitamins are, as w r e suspect, 
merely impurities present in that fraction the dose 
becomes vanishingly small. The vitamins will with- 
stand the acetylation, and bonzoylation, and appar- 
ently also the reduction of the unsaturated groupings 
of the alcohol, but oxidative changes destroy their 
activity. These preliminary researches exhausted 
the material at our disposal, but a large amount of 
unsaponifiable matter has now been prepared, and we 
are confident that the examination now in progress 
will givo us a clearer indication of the chemical nature 
of vitamins A and ]>. At any rate, however hard 
our task, we have the satisfaction of knowing that we 
are dealing with clearly defined chemical units and 
not elusive substances such as the enzymes. The 
active fractions contain only carbon, hydrogen and 
oxygen. The crystalline material prepared by Taka- 
hashi (Proc. Japan. Chan . Soc. } 11122, 43, 828) and 
claimed by him to be the active substance, has been 
shown by us to be a crude mixture of the alcohols 1 
have described. His view' that the vitamin is an 
aldehyde is based on quite inadequate evidence, and 
although it would tit in with the ready destruction by 
oxidation, is not supported by the resistance of the 
active substances to vigorous hydrolysis with alkalis. 

An attractive suggestion was that the active 
substances may be hydrocarbons of the type of 
spinacene found in certain fish liver oils. Ho far 
we have no evidence in support of this. Spinacene 
is itself inactive. 

It might be mentioned in passing that the old 
sulphuric acid test for cod liver oil is invariably 
given by fractions containing the active substance, 
which lends support to the view', tentatively put 
forward by Drummond and Watson ( Analyst , 1922, 
47, 341) that the vitamins may be responsible. 
If this should prove true we will at last have one 
chemical test for the presence of a vitamin. No 
research is more urgent than that which will lead 
to replacement of the present laborious biological 
tests by quantitative chemical or physical methods 
of assay. 

Vitamin B 

No one of the vitamins has been more studied 
from tlie chemical side than this substance. In 
spite of this we are still in almost complete ignorance' 
of its chemical nature. Tho most recent claim of 
isolation is that put forward by Bertrand and 
Seidell (Bull. tioc. Chim . bio/. , 1923, 5, 794), who 
describe the separation of the active substance in 
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the form of a picrate, of which a daily dose of some 
milligrams will protect pigeons from beri-beri. The 
picrate can be separated by crystallisation from 
water into two picrates, melting at 202° and 160° 
respectively, the latter being the more active 
physiologically. Dr. Seidell informs me that he 
believes the active substance to be a pyrimidine. 
This will recall the similar belief held by Funk 
(J. Physiol ., 1911, 43, 395) and by Edie, Evans, 
Moore, Simpson and Webster (Biochem. J 1912, 
6, 234), concerning the substances they isolated. 
Confirmation of the results of Bertrand and Seidell 
is urgently required. 

I Vitamin C 


Curiousty, this factor, although apparently of 
relatively simple character, has until recently received 
(practically no attention from the hands of chemists. 
During the last year or two, however, the painstaking 
researches of Dr. Zilva at the Lister Institute have 
given us a good deal of valuable information regarding 
its properties. 


He has shown that it is readily destroyed by oxida- 
tion when in solution reacting on the alkaline side 
of neutrality, and that its molecule is probably not 
much larger than that of a hexose. His attempt to 
isolate the active principles may be illustrated bv 
the scheme outlined below (from Biochem. 1 D 1 i, 
18, 032) : — 

I litre lemon juico 
SO y,. oi solid matter. 

| precipitation With 1mm 


SO citric acid, etc., 

lllHCtiSO 


]0 g. active material, 
| largely sugar 


Fermentation 


7*5 g sugar removed 
( inactive) 


U*8 


precipitate (in- 
active) 


1 *4 g. inactive material 
not precipitated 


2 5 g. act ivo ’residue 
| Alcohol ppln. 


\ 

l 7 g. active residue 


Basic lead acetate pptn. 


0 3 g. active substance 
pptd. by lead acetate. 


The last stage ho has reached, namely the basic 
lead acetate fraction, contains extremely small 
amounts of nitrogen and phosphorus, but possesses 
approximately the whole of the vitamin activity. 
It represents 0 03 per cent, of the original juice. 

“ Bios .” — I have intentionally omitted reference 
to the substance or substances which stimulate 
yeast-growths, since it is doubtful whether we 
should regard them as vitamins. They will, how- 
ever, receive attention from other speakers 
to-day. 

If more time were at my disposal I would direct 
your attention to other phases of present-day vitamin 
research, in particular to the important studies that 


are being made to ascertain the role of these deeply 
interesting substances in the life of the organisms. 
In this field much is being learnt about the extra- 
ordinary complexity of the processes of bone forma- 
tion in the higher animals, and of the part played 
in those processes by the antirachitic vitamin D. 
One would also like to devote a short time to passing 
in review the extraordinary developments which 
have followed tho recent application of knowledge 
regarding the vitamins to the practical problems 
of human nutrition and animal husbandry. 

One cannot help feeling, however, that the most 
urgent problems are those concerning the chemical 
nature of the vitamins, for only when reasonably 
pure preparations of the active substances are 
available can w r e expect to gain a clear knowledge 
of their physiological action on I lie body. 


THE LIMITATION OF STEAM CONSUMP- 
TION IN CHEMICAL WORKS 

By C. FRED HOLMBOE, D.Sc., Christiania 

During recent years a great deal of work has 
been done to improve and control the efficiency 
of boiler plants, not only in connexion with steam 
generation for the production of power, but also 
with the generation of steam used for heating, drying 
and similar purposes in the chemical and kindred 
industries. Special requirements as to .steam tem- 
perature, pressure, fluctuations in the steam con- 
sumption and other points, have also been t borough] v 
studied in order to make it possible to design a 
boiler plant which in each individual case will 
give the best economical result. 

With a well-designed boiler plant with stokers, 
economisers and superheaters — if necessary - a total 
efficiency of 75 to 80 per cent, may be obtained 
in continuous work by using average good coal. 
In order to control the efficiency of the boiler plant 
and the working of each individual boiler the instal- 
lation of automatic coal-weighing machines, water 
meters, differential draught indicators, carbon dioxide 
and pressure recorders, and temperature recorders is 
essential. 

Particularly in big works where a large amount 
of steam is used in many different processes, it is 
necessary, in order to arrive at a good economy, 
not only to have an up-to-date boiler plant, but 
also to see that steam is not wasted. On this side 
of the question I think that a great deal still has to 
be done before satisfactory conditions are arrived 
at in most works. 

\n the steam meter of to-day, which in accordance 
with my experience is very reliable for tests which 
require an accuracy within a couple of units per 
cent., we have an instrument of great utility for 
investigating the steam consumption necessary for 
plants and apparatus. 

It is obvious that a man in charge of a plant is 
at a loss as far as the steam-consumption goes when 
he has no other means of control than a steam valve, 

c 
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and ho may be using considerably more steam than 
actually required without knowing it. On the 
other hand, it would be too expensive to put a steam 
meter on to every apparatus to cheek the flow of 
the steam, as it generally is quite sufficient for 
controlling the ccut of production to have one meter 
for each department. 

1 have, therefore, tried another way in order to 
economise the steam, and as this in practical 
use has proved to give a very satisfactory result 
without complicating the plant, I shall here shortly 
describe the methods adopted. 


kg /!■•< | Hi. 



F i o. 1 

If steam is used in an apparatus either under 
atmospheric pressure or vacuum by blowing the 
steam through a nozzle or perforated coil into the 
chemicals to be treated, the steam consumption is 
only controlled by the openin^pf the valve, and it 
is well known that the valve at times is opened 
more than is actually required for the process. The 
steam pipe leu ding to the apparatus is, as a rule, 
calculated for a velocity of the* steam ranging from 
30 to GO in. /sec. depending upon the maximum drop 
in steam pressure, Gut this speed can often he in- 
creased to SO- 100 rn./seo. and more, without the 
drop in pressure increasing to an extent which 
interferes with the carrying out of the process. This 
also applies to plant in which the steam is used for 
indirect heating in jackets and coils, particularly 
when, as often happens, the steam trap behind the 
jacket or coil is left with an ojkti by-pass, or the 
heating surface is bigger than required. 

In order to limit the How of steam to a maximum 
figure, which lias to be ascertained by calculation 
or experiments, I have arranged a nozzle between 
the regulation valve and the apparatus (or a series 
of apparatus) *rtiich automatically limits the flow of 
steam to the maximum as long as the steam pressure 
actually required is less than a critical pressure 
p m which is about 57 jmt cent, of the initial pressure 
p x . TJfis can be applied to a great number of cases 
where steam is used direct or indirect and the process 
only requires the heat of the steam. 


The critical pressure : — 

( ^ 

p,i, “ Pi U + 1 


k 

k-1 


In this formula is k the exponent for poly tropic 
expansion : — 

p.v k — Constant. 

For dry saturated steam k-~ 1.135, and p m =0.5744p a . 

The velocity of the steam through a cylindrical 
nozzle under these conditions and without taking 
the friction loss into account is 


°° : V 2g k k j • P,v, 

With the initial pressure and volume expressed 
in kg./sq. cm. and cb. m./kg. Then for saturated 
steam with k = 1.135 

c 0 — 323 Vp, v v 

The amount of steam passing through the nozzle with 
Fm 2 opening is in kg. per sec. : — 




P - F'V 2g k _ 4 ^ k+1 \ k + x 
or for k = 1.135, 

P = F . 199 V— 


2 

k~l 


The actual velocity, C = <f>- C 0 

<j> is the coefficient of friction which, for properly 
designed nozzles, is about 0-97 — D-98. 



Fig. 1 gives some results of tests carried out at 
p -- 9*5, and 10*5 kg./sq. cm with a nozzle 5* 4 mm. 
diameter. The ordinate gives the weight of steam 
passing through the nozzle in kg. per sq./m. per sec. 
The curve 1L is the theoretical weight calculated. 
It will he noted from these curves that the friction 
in a well -designed nozzle lias very little influence. 

Fig. 2 shows the nozzle 1 arranged in a 2 in. pipe 
leading to fourteen open coils in order to limit the 
maximum steam supply to about 500 kg. per hour, 
withpp -G‘5 kg. /sq.cm, and pj»=l’7 kg. /sq.cm. absolute 
pressure. 
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The maximum velocity of the steam (dry saturated) 
in the nozzle is about 440 m/sec. or 1430 feet per sec. 

The influence of the nozzles on the steam consump- 
tion in the department is shown in the diagrams, 
Fig. 3. A gives the steam required without the 
nozzles on a double shift of 16 hours on June 12, 1923, 
with 10 coils, and B the steam required on June 12, 
1924, with 14 coils after the nozzles were fitted and 
on an 8 hours shift. The production in the depart- 
ment was the same in both cases. 

The saving in steam calculated from the diagrams 
(Fig. 3) was 56-5 per cent, and the total saving over 
one month 44-7 per cent., equal to £670 per year. 
The cost of the nozzles was about £3. 

After having obtained this satisfactory result in 
one department I introduced the same arrangement 
for limiting the maximum steam consumption in all 
departments where it could be used with advantage. 


JOINT COMMITTEE FOR THE 
STANDARDISATION OF SCIENTIFIC 
GLASSWARE 

Report on Units of You me* 

The Committee have given much careful considera- 
tion to the question of units of volume, and as a result 
of their deliberations they unanimously recommend: — 

That the recognised international metric units— 
the litre (1) and millilitre or thousandth part of the 
litre (ml ) — shall be used as tin; standard units of 
volume, and that standard volumetric glassware 
shall be graduated in terms of these units and 
marked ml instead of c.c . 

In making this recommendation, the Committee 
have had in mind the great advantages to be gained 
by t he general use of a uniform system which has l>een 
recommended by many scientific bodies, and is at 
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In order to find the right size of the nozzles we 
studied the curves of the main steam meter of the 
department and calculated the nozzle or nozzles t<> 
give about 00 per cent, of the maximum indicated by 
the meter. In some cases it was necessary to give 
the nozzle a larger diameter, when experience showed 
that the work could not he satisfactorily carried out 
because the nozzle did not give sufficient steam. 
In such cases we increased the diameter step by step, 
bv 0T> to 1 mm. at a time, in order to avoid getting 
too big nozzles. The result in every ease w'us a 
reduction in the amount of steam used. 

We have also adopted, with good results, the same 
system to limit the quantity of cooling-water used in 
coolers with coils or jackets, as it was found that 
when the cooling water could leave the cooler with 
a temperature of, say, 30 to 33 C. it actually ran off 
at 15 to 20° C., which, of course, meant an extravagant 
use of water, and power for the pump supplying the 
water. 


present already extensively used, notably in America. 
The substitution of the millilitre for tlic cubic centi- 
metre involves no practical difficulties as the twa> 
units differ only very slight! v in magnitude. The 
difference in capacity between a HKXl c.c. and a 
ltXXI ml. flask U, for example, only one-seventh of the 
permissible error on a standard 1000 ml. flask. 

As in the course of the discussion, it became evident 
that some chemists still prefer to use Mohr's system 
of units, and would be unwilling at present to change 
their existing practice the Committee has felt it de- 
sirable 1 to couple with the above recommendation 
certain proposals designed to remove the confusion at 
present existing between the two systems of units. 
These are : — 

(1) That the unit, of volume on Mohr's system shall 

* Slightly abridged. The full pamphlet can be obtained, 
price Ud. post tree, from the Secretary to the Joint t’oin- 
linttee. Mr. G. \Y. Marlow, RSo., 30, Rn^ell Stjuaio, 
London W.C. 1. 

o 2 
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iii future be designated “ G.W.A.,” and that these 
letters shall be marked oil all volumetric glass vessels 
raduaied on the basis of Mohr’s system, and shall 
e used by chemists when reporting results obtained 
by the use of such vessels. 

(2) That the “ G.W.A.” unit shall be defined thus: — 
1000 G.W.A. - 1002 ml. 

These additional recommendations will enable the 
two systems to be used side by side with a minimum 
of inconvenience during the transitional period which 
the Committee realise must precede the universal 
adoption of the litre and millilitre for general chemical 
work. 

The Committee understands that in view of the 
above recommendations the National Physical Labora- 
tory will accept for testf vessels graduated on the 
basis of G.W.A. units, and clearly marked to indicate 
this, and will place a distinctive mark on approved 
vessels graduated on this system, but not the Labora- 
tory monogram NP, which will be reservodfor vessels 
graduated m millilitres. 

Information relating to the two systems of units, 
and the reasons underlying the above recommenda- 
tions are given in the following notes. 

Metric Units of Volume 

The volume of a body of simple geometrical shape 
can readily be calculated from the linear dimensions 
of the body. Hence, once the unit of length has been 
decided upon, the unit of volume should theoretically 
be defined in terms of the unit of length. The volume 
of a cube each of whose sides is of unit length becomes 
automatically the unit of volume ; such a definition 
by its logical simplicity makes an instant appeal to 
the mind, and it is therefore natural to find in common 
use such units as the cubic centimetre and the cubic 
foot, bast'd on the corresponding units of length. 

Volumetric measurements, however, are most 
extensively used when dealing with fluids, and* 
hollow vessels of known capacity have long been 
used for measuring volumes of liquid. But whereas 
it is extremely difficult to determine accurately the 
capacity of a hollow vessel from measurements of 
its internal dimensions the weight of liquid required 
to fill a vessel can, on the contrary, be determined 
easily and with a high degree of precision. Hence 
units of volume have come into use which are not 
defined in terms of the units of length, but as the 
volumes occupied by specified weights of a par- 
ticular liquid — usually water. The gallon and the 
litre are units of this kind. 

Two distinct types of units of volume have thus 
come into general use. Sooner or later under any 
system the necessity arises of determining tho 
relation between the two types of units, of deter- 
mining, for example, thp number of gallons in a 
cubic foot. In the older systems of units the two 
types of units of volume were defined independently 
of each other, and as a result no simple numerical 
relation exists between them, Tho number of 

•j- A pamphlet giving details of the tests on volumetric 
glassware carried out, ut the National Physical Laboratory 
may be obtained free of charge on application to Tho 
Director, The National Physical Laboratory, Teddington, 

Middlesex* _ 


gallons in a cubic foot, for example, is not repre- 
sented by a simple whole number. 

One of tho objects of the founders of tho Metric 
System was to secure a. simple numerical relation 
between the two types of units of volume. It was 
intended to achieve this by defining the unit of 
mass, the kilogram, as the mass of a quantity of 
water which at its temperature of maximum density 
occupied a cubic decimetre. The unit of volume, 
the litre, could then be defined indifferently either 
as a cubic decimetre or as the space occupied by 
a kilogram of water at its temperature of maximum 
density. 

A cubic decimetre of water is, however, manifestly 
unsuitable for practical use as a standard weight. 
To give practical effect to the system it was necessary 
to make a standard kilogram weight whose mass 
should he in accordance with the definition laid 
down. A standard kilogram weight — the “ Kilo- 
gramme des Archives ” — was prepared with great 
care and skill at the end of the eighteenth century, 
hut during the nineteenth century distrust in tho 
accuracy of the work arose. Consequently in 1872 
the Commission Internationale (hi Metre discussed 
the matter fully in all its hearings and decided that 
the International Kilogram should be deduced 
from the Kilogram des Archives in its actual state. 
The original definition of the kilogram was thus 
abandoned, and the kilogram was re-defined as the 
mass of a particular standard weight. 

The definition of the litre was subsequently 
revised* in conformity with this change, and the 
accepted definition at the present time is : — 

“ The unit volume for determinations of high 
precision is the volume occupied by a mass of one 
kilogram of pure water at its temperature of maxi- 
mum density and under normal atmospheric pres- 
suref ; this volume is termed the litre.” 

It is important to observe that the definition of 
the litre is now absolutely independent of the metric 
units of length. The cubic centimetre, on the other 
hand, being simply the volume of a cube whose 
edges are one centimetre long, is completely defined 
without any reference to the volume of a mass of 
water. Thus no direct relation between tho litre 
and the cubic centimetre results from the definitions 
of these units. This relation can only be obtained 
by direct experimental determination, and the most 
accurate determination available is that carried out 
at the Bureau International des Poids et Mesures. 
M. Benoit f in his summary of the work gives as the 
most probably value 

1 litre — 1000-027 c.c. 

and states that the uncertainty of this value probably 
does not exceed one unit in the last decimal place. 

The difference between the cubic centimetre and 
the millilitre is so small as to he negligible for 
ordinary volumetric glassware. Tho term “ cubic 
centimetre ” has, however, been misapplied by the 

* Trav. et Man., 1920, 12. 

t Water is slightly compressible, and heneo the volume 
of any given quantity of water varies slightly with tho 
pressure to which it is subjected. Hence, to be precise 
tho definition of the litie must state the pressure to which 
tho water is to be subjected. 

X Trav. et Mem., 1910, 14. 



S*pt.«,iW44 : 4 CHEMISTRY AND INDUSTRY 915 


users of Mohr’s system to denote the volume of a 
quantity of water having an apparent weight in 
air of 1 gram. A flask which contains* an amount 
of water weighing 1000 grams in air has a capacity 
of almost exactly 1002 c.c. To speak of such a 
flask as a 1000 c.c. flask is clearly inadmissible. 
Volumetric glassware, manufactured by the leading 
British firms, and marked “ c.c.,” may safely be 
relied upoii as having been calibrated on the basis 
of tho cubic centimetre. Volumetric glassware of 
foreign manufacture similarly marked “c.c.,” may 
have been calibrated in terms of either the cubic 
centimetre or grammes of water. 

In view of this confusion in the use of the term 
cubic centimetre, and of the fact that the cubic 
centimetre is not exactly one thousandth part of a 
[litre, and further, because the mass of water which 
i occupies I c.c. under definitely specified conditions 
cannot be directly derived from the accepted defini- 
tion of the litre, the Committee adopted the recom- 
mendation given above. 

The acceptance of this recommendation by chemists 
and manufacturers of volumetric glassware would 
bring the practice in this country into line with that 
in other countries, notably America, and would give 
effect to the recommendation of numerous scientific 
bodies that the litre, as defined above, should 
bo exclusively used as the unit of volume in all 
scientific work. The publication of all results in 
terms of millilitres would secure a uniformity which is 
at present lacking, and remove the uncertainty due 
to the term cubic centimetre being used sometimes 
correctly, sometimes as equivalent to the millilitre, 
and sometimes as the space occupied, under con- 
ditions not generally well defined, by a quantity of 
water which lias an apparent weight in air of one 
gram. 

Menu’s System 

According to Mohr's original proposal a “litre'* 
flask would be adjusted so that when filled with water 
at 17*5° C. it would contain an amount of water which, 
when weighed in air against brass weights, had an 
apparent weight of 1000 grams. * Such a flask would 
contain almost exactly 1002 c.c. The term cubic 
centimetre was misapplied to the thousandth part 
of this volume. This misuse of both tho terms litre 
and cubic centimetre still persists. 

Some chemists still maintain that it is more con- 
venient in practice to use as a unit of volume 1 he space 
occupied by a quantity of water which has an apparent 
weight of 1* gram in air at ordinary room temperature. 

To avoid confusion resulting from the use of the 
terms “ litro ” and “ cubic centimetre ” in connexion 
with such units, the Committee recommends (see (1),) 
that the letters “ C.W.xA ” — a mnemonical abbrevia- 
tion for “ grams of water in air " — shall be used in 
describing such units. 

It is further necessary that an exact definition of 
the “ G.W.A.” unit be adopted. 

A quantity of water w hich w r eighs 1000 grams in air 
of density 0-0012 g./ml. when weighed against brass 
weights of density 8-4 g./ml. occupies a volume of 
1002 021ml. at 60° F. This volume differs from 
1002 ml. by only two parts in a hundred thousand, 


which is negligibly small in comparison with the 
tolerances allowed on volumetric glassware, and the 
accuracy attainable in the ordinary use of such glass- 
ware. Hen.ce the committee on grounds both of 
convenience and precision lias adopted the definition 
given in recommendation (2), namelv : — 

1000 G.W.A. - 1002 nil. 

This relation defines the G.W.A. unit in a simple 
and accurate manner, and at the same time gives it a 
value which differs only by a negligible amount from 
the volume occupied at it>om temperature (60° F.) 
by a quantity of water which has an apparent weight 
of 1 g. when weighed in air against brass weights. 

The above definition enables conversion from milli- 
litres to G.W.A. units and vice versa to be easily made, 
and will enable the tw'o units to be used side by side 
without confusion during the transitional period which 
must elapse before tho universal adoption of the litre 
and millilitre is obtained in this country. 

August, 1924 


ACADEMIE DES SCIENCES 

On August II, Monsieur M. Vinogradski described 
liis work on the microscopic analysis of arable soild 
and on August 18, Prof. Haller read a paper on the 
decomposition of chloroform. On August 25 M. 
Leconte communicated a paper by E. Picard on the 
solubility of tannins in relation to extraction. The 
work shows that to extract the different tannins com- 
pletely from vegetable tissues, different solvents have 
to be used 


FORTHCOMING EVENTS 

Sept. 15. British Empire Exhibition. Conferences of 
Engineering Societies, to be held in Conference 
Hall No. 4, at 10.30 a.m. Short papers on 
various Engineering Subjects will be read and 
discussed. 

Sept. 18. The Ceramic Society, Rcfractoiy Materials 
andlO. Section Meeting, in Conference Hall No. 4, 
British Empire Exhibition, Wembley. 

The following papers will be read: — 14 A Comparison of 
Gas and Coke Fired Drxing Stoves, together with a 
Description of the Construction and Operation of the 
Huttenes Coke-Fired Air-Blown Furnace,” by T. W 
Barley; “ Some Properties of Clay Silunanite Mixtures,” 
by J. \Y. Cobb and H. S. Houldsworth , “ The Influence of 
Exposure on* the Chemical and Ptumeal Properties of 
Certain Fireclays,” by W. llugill and W. J. Rees; “ On 
tho Action of Heat on Kaolin ite and Kolinitie Clays” 
(Communicated Paper), by W. Vernadsky; “Alumina- 
Silica Minerals in Firebricks,” by W. J. Rees; “The 
Action of Heat on Kaolinile and other Clays,” Part II. 
by J. W. Mellor and A, Scott; “The Origiu of tile 
Austrian Magnesite Deposits,” by A. Scott; “ X-ray In- 
vestigation of Clays and other Ceramic Substances. 
Researches into the Application and Practical Value of 
tho Method,” by A. Hadding; “ Note on the Storage of 
Silica Refractories,” by W. J. Rees; “ The True Specific 
Gravity and After Expansion of Lime-honded Silica 
Bricks,” by W. J. Rees; “A Rapid Method for the De- 
termination of True (or Powder) Specific Gravity,” by 
W. Hugili and W. J. Rees. 
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SOCIETY OF CHEMICAL INDUSTRY 

CHEMICAL INDUSTRY DINNER 

The Autumn Dinner, which will be under the 
auspices of the Society of Chemical Industry and 
the Chemical Industry Club, will be held in the 
Edward VII Rooms of tin; Hotel Victoria, North- 
umberland Avenue, London, W.C. 13, on Friday, 
November 14, at 7 for 7., ‘10 p.m., and will be presided 
ov«r bv Mr IV. J. IT. Woolcock, C.B.E., President 
of the Society. 

A circular loiter with further particulars and a 
form of application for tickets lias been sent out to 
the members. 

BACK NUMBERS OF JOURNAL 

The General Secretary will bo glad to bear from 
Members or Subscribers who have copies of the 
Journal for January 5, 1 023, or January 4, 1924, 
that they are willing to dispose of to the Society. 

BRISTOL SECTION, SESSION 1924-25 

The meetings are hold at 7 JO p.m. in the Chemical 
Department of the University (Woodland Hoad), 
and will be held in each ease jointly with the local 
section of Die Institute of Chemistry. On October 2 
the session opens with an address by II. T. Ringrose, 
on *' Combustion Control in Boiler Houses." E. J. 
Holmvard will speak on “ TJie Present Position of the 
Geber Problem " on November (>, and oil December 4 
W. E. Fearnsides will present a paper oil “ Some 
International Aspects of the Dye industry." 

The meetings in 192.5 will commence on January 8 
and will Ik* held jointly with the Chemical Society, 
the title of the address to be announced later. On 
February .5, P. G. J. Gueterbock will speak on 
‘‘Tin,” and on March 5 a General Meeting for the 
election of officers will take plaee, the Chairman’s 
address being on ** Paint and Paint Making. ” 

It is proposed to hold the Annual Dinner jointly 
with the Institute of Chemistry and the Chemical 
Society. The date will be announced later. Visits 
to w r orks are also being arranged. 

SYDNEY (NEW SOUTH WALES) SECTION 

The Secretary of the Section reports that an 
additional meeting was held in July, and that it is 
hoped to hold one regularly every month, as there is 
plenty of matter to discuss. 

At the meeting on Julv 23, a discussion took plaee 
upon a pre\ ious lecture on Chilean Nitrates. 

The Section has made an arrangement with a 
leading firm of technical booksellers by which the 
most recent publications are lent to be displayed at 
the evening meetings, and as quite a number of 
members living over a scattered area have no chance 
of seeing those hooks during the da\ , the plan appears 
to he thoroughly appreciated. 

The practice of members holding a little dinner 
before each meeting lias also been adopted. 

It is proposed to follow' the example of many of 
the Home and Canadian Sections of the Society in 
admitting Associates to the Section. Tn this way 
it is hoped to attract to the meetings students who 
will ultimately become members of the Society. 


CORRESPONDENCE 

JOINT COMMITTEE FOR THE STANDARDISATION 
OF SCIENTIFIC GLASSWARE 

Sir, — The Joint Committee for ‘the Standardisation i 
of Scientific Glassware is a committee, working under 
the ivy is of the Institute of Chemistry, having mem- 
bers representing the users, manufacturers, dealers 
and Government Departments interested in scientific 
glassware. The Committee was formed to consider j 
questions relating to the standardisation of scientific 
glassware. A list of members is given in the report 
on Units of Volume. 

The Committee have given very careful considera- 
tion to the fundamental question of units of volume, 
and desire toeall your attent ion tothe enclosed report* 
w hich embodies their recommendations. It is hoped 
that these recommendations will be accepted generally 
by those responsible for the instruction of students. 

A further question to which the Committee have 
devoted considerable time is the accuracy of volu- 
metric glassware. It was considered that two grades 
of volumetric glassware, and two only, are desirable 
and necessary, namely: — 

Class A, or Standard Apparatus 

This must be of the highest accuracy misonably 
attainable, of best quality materials and workmanship, 
and each vessel should be tested and approved by an 
impartial institution before being accepted as of 
standard grade. The National Physical Laboratory 
is the appropriate institution in this country for 
carrying out the tests. 

Class B, or Commliu ial Grade Apparatus 

This is a cheaper quality apparatus for general 
use, but guaranteed by the manufacturer to conform 
with definitely recognised limits of accuracy and other 
necessa ry requ iremont s . 

The specification for Class B apparatus must 
necessarily be* less stringent than for Class A apparatus 
and should, for the sake of economy, make the 
minimum demands on the manufacturer consistent 
with satisfactory service for work in which commer- 
cial grade apparatus may reasonably be employed. 

The Committee consider that the regulations for 
the (‘lass A Tests and (lass B Tests on volumetric 
glassware laid down by the National Physical Labora- 
tory form a satisfactory basis for the two grades of 
apparatus. These regulations are contained in a 
Laboratory test pamphlet f which has recently been 
revised and the National Physical Laboratory has 
afforded the Committee the fullest opportunity of 
co-operating in the revision. 

The manufacturers’ represent atives on the Com- 
mittee have agreed to supply, in addition to standard 
Class A apparatus tested at the National Physical 
Laboratory, (lass B apparatus guaranteed by them- 
selves. They will undertake to replace any article 
so guaranteed and found not to fulfil the requirements 
of the National Physical Laboratory regulations for 
(lass B apparatus, with apparatus tested at the 
National Physical Laboratory, and bearing the 
Laboratory mark signifying that it complies with the 

♦ See p. 913. f See p< 919 
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Class B requirements. No charge will be made by 
the manufacturers for any such replacements. 

The sale, purchase or use of volumetric apparatus 
inferior in quality to Class B apparatus is detrimental 
to the best interests of all concerned, and the Com- 
mittee hopes to see the elimination of all such inferior 
apparatus. Candidates for examination, in particu- 
lar 1 , should be entitled to put confidence in the accur- 
acy of the apparatus with which they are provided, 
and if they are given inferior apparatus they arc liable 
to sutler grave injustice in the assessment of their 
work by reason of errors which lie outside the scope 
of their own manipulation. 

The success of the Committee’s efforts must ulti- 
mately depend upon the action taken by purchasers of 
^volumetric glassware. The Committee would there- 
fore urge upon educational authorities and institutions 
(the desirability, when they are purchasing volumetric 
■glassware, of specifying either: — 

(a) That the apparatus must have passed the 
Class A tests at the National Physical 
Laboratory and be accompanied with a 
Laboratory certificate. 

or (b) That the apparatus must have passed the 
Class A tests at the National Physical Labora- 
tory -certificate of corrections not required, 
or (r) That the apparatus must, have passed the 
Class B tests at the National Physical Labora- 
tory. 

or (d) That the apparatus must be guaranteed by 
the vendor to comply with the National 
Physical Laboratory regulations for Class B 
tests. 

The alternative adopted will, of course, depend 
upon the purpose for which the apparatus is required. 

The Joint Committee fully realise that for elemen- 
tary teaching purposes economy in initial outlay on 
apparatus is a necessity. They feel confident, how- 
ever, ili.it subject to a satisfactory demand, manu- 
facturers will be able to supply guaranteed Class B 
apparatus at prices consistent with reasonable 
economy. They also believe that it will be found 
ultimately more economical for advanced work and 
research, for which apparatus of doubtful accuracy 
cannot be tolerated and calibration is essential, to 
purchase tested Class A apparatus rather than to 
purchase untested apparatus and invariably carry 
out a calibration after purchase. 

Finally, the Committee would urge most strongly 
that under no circumstances should orders for volu- 
metric glassware be placed without definite limits of 
error being specified, as failure to do so tends to 
encourage the production of inferior apparatus in 
which quality and accuracy are unduly sacrificed for 
cheapness. Some of the cheaper calibrated apparatus 
is known to be so inaccurate as to lead to grave errors, 
even in the most simple determinations. The 
Committee believe it will be found that the simplest 
and most satisfactory way of specifying limits will 
he to refer to the National Physical Laboratory tests 
as indicated previously. — 1 am, Sir, etc., 

0. W. Marlow 

Secretary to the Joint Committee 

30, Russell Square, W.C. 1 
August, 1924 


OPTICAL ACTIVITY AND POLARITY THEORIES 

Sir, — Much of the criticism passed by Dr. Boyd 
in your issue of August 22 upon some suggestions 
of mine relating to optical activity and the polarity 
of groups (J.C.S., 1924, 125, 1121) is based on 
misunderstanding which would probably disappear 
on a more careful reading of the paper in question. 

It is true that there is as yet no agreement 
between chemists as to the exact meaning of the 
word polarity used ill connexion with atoms and 
groups, and these differences are rightly emphasised 
by l)r. Boyd. But from the order in which he 
raises the points in his letter he appears under the 
impression that my derivation of a polar sciies 
from inductive capacities was purely by way of 
confirmation to that derived from benzene substitu- 
tion and acidic strengths. A further reference to 
the paper will, I think, convince him that the whole 
argument is based on certain conclusions of Sir .1. J. 
Thomson (Phil. Nag., 1923, vi, 46, 497), by means 
of which the relative polarity of aitnph substituents 
may be derived from inductive capacities. 

Sir J. J. Thomson compares the introduction of a 
substituent into a hydrocarbon chain to that of an 
electric doublet of variable sign and strength. In 
the ease of a methyl or hydroxyl group, for example, 
the doublet is arranged with its positive end at 
the electron linking the group to the parent molecule 
and its negative end free. On the other hand, a 
nitro or carboxyl group is represented as a doublet 
with its negative end towards the parent molecule 
and its j)ositive end free. In this manner sub- 
stituents are divided into two classes of opposite 
polarity, N0 2 , COOH, ON, and 11 of the one 
type, and CH 3 , the halogens and OH of the other. 
This classification is in complete agreement with 
that adopted by the exponents of induced alternate 
polarity. An induced alternate polarity, however, 
is not necessarily the only or even the chief result 
of the presence of a substituent of high polar 
character. Moreover, induced alternate polarity is 
presumably transmitted lb rough the chain of atoms, 
whereas the polar influence of a substituent may, 
as suggested by Sir J. J. Thomson, be due to the 
electrical changes around as well as within the 
molecule. 

Dr. Boyd fails to understand how a series such 
as N() 2 , (IN, H, CH 3 , Cl, is obtained from inductive 
capacities. Sir J. J. Thomson states that the 
change in inductive capacity following oil substitu- 
tion is a measure of the strength of the doublet 
introduced. Hence the relative effect- produced by 
different substituents when attached to hydrogen 
or hydrocarbon radicals, which are themselves of 
low inductive power, provides a means of estimating 
their relative polarity. With a comparatively non- 
polar compound such as a hydrocarbon the inductive 
capacity is raised by positive and negative sub- 
stituents alike, although the electrostatic moment of 
the derivative formed in the one case will be of the 
opposite orientation to that formed in the other. 
For this reason the sign to he attached to the sub- 
stituent must be determined in some other manner, 
and the general polar series N0 2 , ON, Cl, CH 3 , H 
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which represents relative magnitudes irrespective of 
sign, must he rearranged to N0 2 , ON, H, CH.„ Cl, 
indicating a change from high positive poiarity 
through neutral to high negative polarity. 

In ils tinal form the scries closely represents the 
relative effect of the substituents on benzene sub- 
stitution and the optical activity of certain rf-nmyl 
and Z-inenthyl derivatives. 

The derivation of this series from inductive 
capacities is described in the above paper, followed 
by the statement that approximately the same 
sequence can be obtained in a similar manner from 
the dissociation constants of acetic or benzoic acids. 
Dr. Boyd has evidently overlooked the words here 
italicised. 

Again, Dr. Boyd first and quite unjustifiably 
assumes that when I refer to the polarity of a group 
l am thinking of the induced polar influence of 
this group, and then applies the principle of induced 
alternate polarities to examples quoted in my paper 
in order to show that the induced effects bear no 
relation to the optical activity. His conclusion at 
all events is in agreement with the facts as wc know 
them, but it does not affect my argument. I have 
in no way attempted to correlate optical activity 
with induced alternate polarity. According to Sir 
J. »J. Thomson {lor. cit .) the intense electric field due 
to the introduction of a radical such as Cl or OH 
will bring about a great change in the distribution 
of electrical forces in and around the molecule. The 
change due to a negative substituent must therefore 
be in the opposite direction to that due to a 
positive one. 

Finally Dr. Boyd writes that I use the term 
polarity in a sense differing from either of the 
meanings hitherto attached to it. In this I think he 
is confusing polarity with the effects supposed to be 
consequent upon polarity. The suggest ions under 
discussion have yet to be tested in the light of 
further experimental evidence, but they require no 
now conception of polarity. Rather do they allow 
tw v o of the meanings at present in use to be reduced 
to one.— I am, {Sir, etc., H. G. Rule 

Edinburgh University 


PERSONAL AND OTHER ITEMS 

At the luncheon held by the Institute of Metals 
in the Connaught Rooms on September ( J, Mr. W. J . U. 
Wooieook, C.B.E., President of the .Society of Chemical 
Industry, responded to the toast of “ Our Guests/’ 

On .September Iff. Dr. E. E. Armstrong, F.R.S., 
will commence his two months’ tour in America, 
where he will travel extensively in the Eastern 
States. ( )n Oct ubejp tl he wi 11 address a joint meeting 
of several cliem tea! qrganisat ions in New York. He 
will also lee Yale , Prince! own and Phila- 
delphia. HU #qbjeci on October 17 will be ‘ The 
Eats from Aspects/’ 

Prof. E.AAdy, F.R.S., has been elected a foreign 
member of j®? Reale Accademia Nazionale dei Liucei 
of Rome, wf!'*'' 


Mr. Roscoe Bruimer, chairman of Brunner, Mond 
and Co., Ltd., and Captain the Hon. William Hulme- 
Lever, a director of Lever Brothers, Ltd., have been 
appointed Deputy Lieutenants for the county of 
Chester. 

On September 6, a bronze tablet commemorating 
tho centenary of the discovery of Portland cement 
by Joseph Aspdin was unveiled in the entrance of the 
Leeds Town Hall, by a delegation of the Portland 
Cement Company of America, the donor of the 
memorial. 

Dr. W. J. Huff has been appointed to the chair of 
gas engineering established at the John Hopkins 
University, with funds provided by the Southern Gas 
Association. 

August 16 was the twenty-fifth anniversary of the 
death of Bunsen (1811 — 1890). 

The death is announced of Dr. Adolf Romer, a pupil 
of Lothar Meyer, who, after working some time with 
the Badisehc Co., did valuable work on dye and 
tannin extracts, particularly in connexion with the 
use of mangrove bark, work described at tho seventh 
International Congress of Applied Chemistry in 
London. 

Alex. E. Macrae, B.Sc., chemical and metallurgical 
examiner in the Canadian Patent Office, has retired. 
He has established himself, in Ottawa, as a Patent 
Solicitor. Mr. Macrae is Secretary of the Ottawa 
Section of Society of Chemical Industry. 

Prof. C. E. Munroe, chairman of the Committee on 
explosives invest igations of the U.S. National Research 
Council, has been elected ail honorary fellow of the 
American Institute of Chemists. The only other 
honorary follow of the American Institute is Prof. 
C. F. Chandler. 

Dr. EJlw r ood Hendrick has been appointed curator 
of the Chandler Chemical Museum at Columbia 
University. The museum, due to Prof. C. F. 
Chandler, includes the raw and finished products of 
manufacture of most of the important industries. 
Amongst the exhibits arc dyestuffs and intermediates, 
many inorganic and organic chemicals, oils and fats 
and their products, ceramic and metallurgical pro. 
ducts as w'ell as natural products, photographic 
products and processes, and many other products of 
industry. 

From Italv tho death is announced of Prof. F. 
Martinotti, birector of the Royal Experimental 
Station for Oenology at Asti. Prof Martinotti had 
carried out investigations on the cultivation of 
vines, insecticides, the use of refrigeration in wine- 
making, and the modern technique for making 
sparkling wines is largely due to him His last 
work bore on the production of non-alcoholic 
sparkling wines, a problem which he had apparently 
solved. 

Dr. E. Galli, wiio.se death is announced, was director 
of the municipal chemical laboratory of Milan and 
had founded a successful school of bakings 
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Tests on Volumetric Glassware 

The Metrology Department of the National 
Physical Laboratory has issued a revised edition 
of the pamphlet describing tests on volumetric glass- 
ware, including both Class A and Glass B tests. 
Descriptions are given of the general conditions and 
methods of tests, details of regulations and tolerances 
for various apparatus and regulations governing 
Class B tests, and for vessels graduated in “ G.W.A.” 
units, together with a list of fees chargeable. Any 
member of the Society of Chemical Industry who 
desires a copy may obtain one free of charge, on 
application to the Director of the National Physical 
Laboratory,' Teddington, Middlesex. 

t Phosphatic Fertilisers In Germany 

i According to the “ Deutsche Berwerkszeitung,” 
[the consumption of phosphatic fertilisers during the 
f current agricultural year has decreased by 65 per 
cent, compared with the previous year. During the 
period May 1 — December 31, 1923, only 82,000 tons 
was applied, whereas 336,000 t. was used during 
the same period of 1913. Prices are much higher 
than during the war. 

Copper Consumption in Szechwan (China) 

The amount of copper consumed annually by the 
Chengtu Mint, the Chungking Mint and the Cliengtu 
Arsenal is 12,000 t., either in the coinage of coppers 
or in the manufacture of alloys for arms and ammuni- 
tion. The province itself produces about 600 t. a 
year, and imports about 1200 t. from the neighbour- 
ing province of Yunnan. For the remainder Szechwan 
province relies on foreign importations, chiefly 
from the United States. As the province is not 
politically at rest, only about 8000 t. is now con- 
sumed, mostly for the coinage of copper coins. 

New Soap Works in Chungking 

A now soap works known as the Sun Soap Manu- 
facturing Co has just been opened in the immediate 
neighbourhood of Chungking. A wholesale depart- 
ment of the same company will also bo opened up 
in the Chungking Bazaar. The company lias turned 
out over twelve kinds of soaps. 

Bromine Production In Germany * 

The output of bromine in Germany in 1923 
amounted to 1140 t., compared with 1280 t. in 1922 
and 460 t. in 1921. This increase in 1922 and 1923 
is attributed, in part, to the greater consumption of 
the photographic industry, 

A Giant Coke-Oven Plant 

The Carnegie Steel Company lias just completed 
what is said to be the largest by-product coke plant 
in the world at its Clanton, Pa., works. It has been 
in course of construction for about two years, and 
supplements the original by-product coke plant at 
this place. The new plant consists of 366 ovens, 
arranged in six batteries of 61 ovens each. It has 
a daily capacity for carbonising 8500 t. of coal, 
producing in this period a total of 6000 t. of coke, 
55 million cb. ft. of gas. 90,000 gall, of tar, 215,000 lb. 
of ammonium sulphate and 25,000 gall, of benzol 
products. It is proposed to develop the new works 
to their maximum capacity as soon as the conditions 
warrant. — ( Ckem . and Met . Eng* July 14, 1924.) 


REVIEWS 

Drytno by Means of Air and Steam. By 
E. Hausbrand. Third revised English edition. 
Pp. viii+77. London : Scott, Greenwood and 
Son, 1924. Price 6s. 

Previous editions of this standard work have made 
it familiar to most of those who deal v\ ith tins type of 
problem. The main difference in the present edition 
is the addition of an appendix containing various 
diagrams relating English and metric units. This is 
a distinct help, though it would be more so if it 
included a few compound conversions such as 
“ kilos per cubic metre ” to “ lbs. per cubic foot.’’ etc 
ALso in Tables 1 and 3 it would be helpful if there 
were a blank space at every sixth line, as the eye is 
apt to lose its way among such closely packed 
figures. 

There is no revision of any consequence in the 
text itself. The initial chapters deal with the cal- 
culation of the amount of vapour in a kilo of air 
at various temperature's and pressures, and the 
results are tabulated and also shown on a chart. 
The method is then extended to deul with the 
weight and volume of air, and expenditure of heat 
to evaporate 100 kilos of water, under various 
conditions of temperature, pressure and final satura- 
tions. The tables of volumes, weights and pressures 
of saturated vapour and the accompanying dry air 
are very convenient. Drying by means of super- 
heated steam without air is discussed, and .also the 
necessary dimensions of heating surfaces and drying 
rooms . 

The calculations are clear and readily followed, 
though the formulae used for ascertaining the latent 
heat of evaporation, ote., may appeal less to some 
than, say, those employed in compiling the Gallendar 
steam tallies. Some of the assumptions might bo 
called a little into question : for instance, that a 
very slightly superheated vapour behaves as a 
permanent gas (p. 19), but may be justified on the 
ground of the complication which would be intro- 
duced by a more exact consideration, which would 
lead to substantially similar results in practically 
all cases. 

The book is indispensable to all students of the 
subject, and even the experts will find a useful guide 
in the tables and chart*. 


GhEMISCH-TeCUNISCIIE YoRstTIRIKTEN. PART IV. — 

Dungemittel (Sprengstoffk;, Futtermtttel, 
Lebensmittel. By Dr. O. Lanoe. Third 
edition, completely revised and enlarged. Pp. 
214-750. Leipzig: O. Spamer, 1924. Price : 
Paper 45 goldmarks, bound 50 gm. 

This is volume four of “a handbook of special 
chemical technology, especially for chemical factories 
and related technical industries, containing recipes 
from all branches of chemical technology and com- 
prehensive references to the literature.” It com- 
prises 716 large closely printed pages of matter, and 
33 three-column small type pages of index. 

A brief summary of the chief contents will give some 
idea of the number of subjects treated in this volume : 
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Fertilisers — Plant nutrition, 6 pp. ; Alkali salts, 
potash and lime fertilisers, halogens, 44 pp. ; Phos- 
phorus, sulphur and compounds, 42 pp. : Nitro- 
genous fertilisers (nitrogen, oxygen, ozone, hydrogen 
peroxide, per-salts, oxidation of nitrogen, nitrates, 
cyanogen derivatives, carbides, acetylene, calcium 
eyanamide, metallic nitrides, hydrogen, ammonia, 
ammonium compounds), 12S pp. ; Farm manures, 
mixed fertilisers, plant stimulants, soil sterilisation, 
30 pp.; Explosives nitrate powders, chlorate, per- 
chlorate and liquid oxygen explosives, guncotton, 
nitroglycerine, etc., propellants, aromatic nitro- 
ex plosives, detonators, 103 pp. ; Pyrotechnics, 
matches, fire-lighters, fuel briquettes, lire extin- 
guishers, 48 pp. ; Fodder, 32 pp. ; Foodstuffs — 
Food preservatives and colourings, starch, flour, 
bread, sugar, legumes and vegetables, seasonings, 
milk and dairy products, milk preparations, casein, 
cheese, edible fats and oils, eggs, flesh, products from 
blood, ferments and albumin, nutritive salts, 195 pp. ; 
fruits and beverages, organic acids, 52 pp. ; tea, 
coffee, cocoa, tobacco, 30 pp. 

The diversity of the subject-matter necessitates 
the briefest treatment of even the most important 
processes, and many of the Jess important ones are 
dismissed in a few lines with a reference to a patent, 
usually Omnan. A few examples taken at random 
will show the scope of the treatment. The descrip- 
tion of the various processes for the manufacture of 
caustic alkali by the electrolyses of alkali chlorides 
is compressed into three and a third pages. Of the 
51 references to literature in this section 15 arc to 
German scientific publications, 1 to this . Journal , 28 to 
German patents, 4 to English patents, 2 to American 
patents and I to a Norwegian patent. The manufac- 
ture of superphosphate occupies a page, with 10 
references to German literature and 1 to English. 
Three and half pages are devoted to the manufacture 
and properties of nitroglycerin and the recovery of 
the waste acids ; the description of the actual manu- 
facturing process occupies only a page. There are 
33 references to German literature and patents, 3 to 
French, 2 to American, and 1 to English. 

The appearance of this, the third edition, indicates 
that there is a demand for the book, and it certainly 
contains a mass of compressed information on a great 
variety of subjects, many of which are unfamiliar to 
the ordinary chemist. This applies especially to the 
section on food stuffs, and the manufacturer of food 
preparations or his chemist (if lie employs one) might 
obtain a new idea here and there. To British manu- 
facturers engaged in the larger chemical industries, 
however, the hook does not seem to offer much that 
is not already accessible in English. 

J. Knox 


Dr. J. E. Mills been appointed chief chemist in 
charge of the research work of the United States 
Chemical Warfare Service, He has already served 
many years in the Service as chief co-ordinator at 
Edge wood Arsenal. 


COMPANY NEWS 

NOBEL INDUSTRIES, LTD. 

According to the report for the year 1923, the gross 
profit amounts to £1,178,443, an increase of £21 .30b, 
whilst the net profit, after meeting the interest on 
debenture stock requiring £112,977 (against £179,100 
for note interest), is £1,005,469, compared with 
£980,137. During the year the £3,000,000 eight per 
cent, notes were repaid, and £1.750,000 5| per cent, 
debenture stock issued. After providing £30,00(1 
premium on redemption of the notes, and writing off 
one-thirtieth of the cost of the debenture issue 
£2977, there remains £1,032,489, to which is adder 
£509,018 brought in, making £1,541,507 available 
A dividend of 8 per cent, less tax, has been paid 
against 7 percent., less tax, for 1922, and the director)! 
propose to place £100,000 to the special investment 
reserve (against £50,000), thereby increasing thal 
fund to £500,000, carrying forward the increased 
balance of £950.130. The cost of note issue has now 
been wiped out, £180,181 having been taken from the 
profits of 1922 for the purpose. The cost of debenture 
issue now stands at £80,333. 


CALICO PRINTERS' ASSOCIATION, LTD. 

The accounts for the year ended June 30, show * 
net profit of £540,780, after providing for corporatioi 
lax, for maintenance, depreciation, repairs, renewals 
and upkeep, and for debenture interest. Thi; 
amount, with £235,432 brought forward, make: 
available £770,218, of which £155,725 is to be placet 
to reserve, and £50,000 to the employees’ benefi 
fund. With a dividend of 10 per cent, (less tax 
on the ordinary shares, £218,014 is left to he oarric< 
forward. The net profit for 1922-23 was £800,208 
and £237,371 was brought in. The reserve rcceivci 
£150,000, dividend reserve, £150,000, and employees 
fund, £100,000. The ordinary dividend was 10 po 
cent., plus a bonus of 2i per cent., compared wit} 
7i per cent, paid for 1921-22. 

SILICA GEL, LTD. 

The registered capital is £315,500 in 300,001 
8 per cent, non-cumulative preference shares of £ 
and 310,000 ordinary shares of Is. each. The object 
of the company are to acquire any interests in an; 
invention relating to modern processes and apparatu 
for effecting the separation of /and or recoveriii 
gases, and for processes for the recovery of liqui* 
solutes from non-aqueous solutions and processe 
for the treatment oi liquids, to remove or recove 
substances therefrom for the manufacture of silica g< 
and other gels and similar products, or general! 
any invention which may seem to the compan; 
capable of being profitably dealt with ; in particulai 
to acquire from the Silica Gel Corporation a righ 
to use and vend all patents and processes, planl 
machinery and apparatus belonging to that compan 
in connexion with silica gel, and to carry on th 
business of manufacturers of and dealers in the sam 
and other similar substances, chemists, druggist) 



Sept. 12, 1924 


CHEMISTRY AND INDUSTRY 


021 


dry suiters, oil and colourmen, manufac tutors of and 
Jealers in chemicals and manures, distillers, dye- 
makers, gas makers, iron founders, engineers, winners 
and workers of minerals, producers and workers of 
metals, and producers and preparers of any other 
materials, including oil, which may bo usefully and 
conveniently combined with the engineering or manu- 
facturing business of the company, etc. 


BRITISH SULPHATE OF COPPER ASSOCIATION, LTD. 

The policy of this new Association, which has been 
registered as a private concern, limited by guarantee*, 
will be the co-ordination of British manufacturers, 
■thereby reducing overhead charges, so as to compete 
biore easily with foreign manufacturers, who by using 
rtheir depreciated currency, are enabled to sell abroad 
[at “ cut ” prices. The brands affected by this 
arrangement are, at present, “ Maple,” Three 
Leaf,” ‘‘Macclesfield,” sometimes called “Crown" 
and “ MoKcchnie.” The control is invested in a 
management committee, the first members of which 
are the Mond Nickel Co.. Ltd., MeKechnie Bros., and 
J. H. Dennis and Sons. 

The registered offices are at .‘10, Victoria Si reel, 
Westminster, S.W.l, but the headquarters of the 
Association will eventually be established at Victoria 
House, Victoria Street, S W. 1. Air. W. d. Lnesey, 
sales manager of the Mond Nickel Co , Ltd., is acting 
as general manager to the Association. 


EASTMAN KODAK COMPANY OF NEW JERSEY 

A regular dividend of 11 per cent, on preferred 
stock, and of 1 -25 dollars per share on common stock, 
and an extra dividend of 75 cents, per share on 
common stock is payable on October 1. 


AMERICAN CYAN AMID CO. 

The net income for the year ended dune 30, amoun- 
ted to $1,447,020 ($1 ,878,089 in^the preceding year). 
This figure does not include the net income of the 
subsidiary companies, amounting, after alloying for 
taxes, to $108,488. The surplus brought forward 
was $1 ,400/352, and the past year's net. income 
provides a total of $2,943,377. The deductions made 
from this sum are : Sundry charges, less credits 
for periods prior to July 1 , 1923, $09,322 ; reduction 
of investment in Amalgamated Phosphate Co., 
$1,000, (KM) ; dividends on preferred stock, $335,754 ; 
dividends on common stock, $302,087 (against 
$05,943). The surplus as at June 30 last is thus 
reduced to $1,039,208. It is stated that $1,371,570 
Was expended during the year for additional real 
estate and for plant extensions, etc., principally at 
Niagara Falls. The claim of the Government for 
additional taxes still remains undetermined. Settle- 
ments have been made*, or arranged for with respect 
to the principal claims pending against the company 
growing out of contracts made by the Amalgamated 
Phosphate Company before its acquisition by this 
company. 


MARKET REPORT 

This Market Report is compiled from special information 
received from the Manufacturers concerned. 

Unless otherwise stated the prims q unit it In loin rov< r fair 
quantities nit ami naked at s wlln ■>' winks. 

GENERAL HEAVY CHEMICALS 

Acetic Acid, 40% tech. . . £23 10s. per ton. 

Acid, Boric, Commercial — 

Cryst.. .. .. .. £45 per ton. 

Powder. . . . . . £47 per ton. 

Acid Hydrochloric. .. 3s. Del . — (is. per carboy dpi., 
according to purity, strength 
and locality. 

Acid Nitric 80 r Tw . .. £21 10s. — £27 per ton makers’ 

works, according to district 
and quality. 

Acid Sulphuric .. .. Average National piles f.o.r. 

makers' w orks, with blight varia- 
tions up and down owing to 
local considerations : 140" Tw., 
Grade \cul, 05s. per ton. 108° 
Tw., Arsenical, £5 Ids. per ton. 
108 Tw., Non arsenical, £6 15s. 
per ton. 

Ammonia Alkali.. .. £0 15s. per ton, f.o.r. Special 

terms for contracts. 

Bleaching Powder . . Spot £11 d/d. ; (.’on tract £10 d/d. 

4 ton lots. 

Bisulphite of Lime .. £7 per ton, packages extra. 

Borax, Commercial— • 

Crystal.. .. .. £25 per ton. 

Powder.. . . .. £20 per ton. 

(Packed in 2cwt. hag*-, carriage 
paid any station in Great 
Britain.) 

Calcium Chloride .. £5 17s. 0d. per ton d/d. 

Copper Sulphate . . .. £25 per ton. 

Methylated Spirit 04 o.p. — 

Industrial . . . . 3s. Id.- 3s. 5d. per gallon, accord - 

* mg to quantity. 

Mineralised .. ..4s. 2d. — Is. Gd. 

Nickel Sulphate . . . . 5 £38 per ton d/d. Normal busi* 

Nickel Ammon. Sulphate ) ness. 

Potash Caustic . . . . £30 — £33 per ton. 

Potass. Bichromate .. 5{d. per lb. 

Potass. Chlorate.. .. 3d.- 4d. per lb. 

Salammoniac . . . . £32 per ton d/d. 

Salt Cake.. .. . . £3 lOs. per ton d,d. 

Soda Caustic, solid . . Spot lots : delivered £10 1 7s. 6d. to 

£10 7s. Gd. per ton, according to 
strength. 20s. less for contracts. 

Soda Crystals . . . . £5 5s. £5 10s. per ton ex railway 

depots or ports. 

Sod. Acetate 97/08% .. £24 per ton. 

Sod. Bicarbonate . . £10 10s. per ton, carr. paid. 

Sod. Bichromate. . .. 4£d.perlh. 

Sod. Bisulphite Powder 

GO/62%. . .. .. £18 - £19 per ton, according to 

quantity, f.o.h., l-cwt. iron 
drums included. 

Sod. Chlorate . . . . 3d. per lb. 

Sod. Nitrate refd. 90% .. £13 5s.- £13 10s. per ton ex 
Liverpool. Nominal. 

Sod. Sulphide cone. 00/65 About £14 10s. per ton d/d. 

Sod. Sulphide cryst. .. £9 per ton d/d. 

Sod Sulphite, Pea Cryst. £15 per ton f.o.r. London, l-cwt 
kegs included. 

RUBBER CHEMICALS 

Antimony sulphide — - 

Golden . . . . . . 5] el. — Is. 4d. per lb., according to 

quality. 
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Antimony sulphide — • 
Crimson 


Is, 3d. — Is. Od. per lb., according 
to quality. 

Arsenic, Sulphide, Yellow Is. lid. per lb. 

£3 10s. to £0 1 5s. per ton, accord- 
ing to quality. 

3s. 9d. — 4s. per lb., according <o 
quantity. 

£30 — £33 per ton, according to 
quantity. Again dearer. 

7d. — 7£d. per lb. ex wharf. 
I )eurer. 

£60- -£G5 per ton, according to 
quantity, drums extra. Again 
dearer. 

Is. 3d. per lb. 

f 5d. — 9Ad. per lb. Demand very 
' brisk. Prices likely to remain 


Barytes 
Cadmium Sulphide 
Carbon Bisulphide 
Carbon Black 
Carbon Tetrachloride 

Chromium Oxide, grrr 


Lamp Black 


Brown . . 

Grey 
Liquor . . 
Charcoal . . 


Iron Liquor 


Rod Liquor 
Wood Creosote . . 
Wood Naphtha-- 
Miscible 


Solvent . . 
Wood Tar 


4s. IQd. — 5s. per gall. G0% O.P. 
Market dull. 

5s. Od. per gall. 40% 

Fairly good demand. 

£4 per ton. Cheaper. 


O.P. 


Brown Sugar of Lead . . £-*4 per ton. Cheaper. 

TAR PRODUCTS 


Acid Carbolic — 
Crystals 
Crude GO’s 

Acid Orcsyhc, 97/00 

Pale 05% 

Dark 

Anthrucene Paste 40 fJ 

Anthracene Oil— 
Strained 
Unstrained 
Benzole — 

Crude 65’s 


GAd. per lb. Quiet. 

la. 0d. Is. 1 Id. per gall, accord- 
ing to district. Still quiet. 

2a.- 2-. Id. per gall. Demand 
f.i ir. 

Is. 9d. — 2s, per gall. 

Is. 9d. 2s. per gall. Quiet. 

Id. per unit per c \vt. Nominal 
price. Nu business. 

7 Ad. — Od. per gall. Quiot. 

GAd. — 7Ad. per gall. 

7 Id. 0d. per gall, ex works in 
tank wagons. 


Benzole — 
Standard Motor 

Pure 

Toluol©' — 90% 
Pure 


. . Is. l£d.— Is. 3d. per gall, ex works 
in tank wagons. 

. . Is. 5|ch— Is. 7d. per gall, ex 
works in tank wagons. 

.. Is. od.— Is. 5Jd. per gall. Small r 
demand. k 

. . Is. 8d. — 2s. per gall. ' Small ! 
demand . 

. . 2s. 3d. per gall. 

. . 3s. 3d. per gall. 


. . ^ steady owing to firmness of 


Indiarubber Substitutes 
White and Dark 

rupeseed oils. 

£48 per ton, barrels free. Ad- 
vanced. 

Lead Hyposulphito .. 7 Ad. peril). 

Lithopone, 30% . . . . £22 10s. per ton. 

Mineral Rubber “ Rub- 

pron ” . . . . . . £1G 5s. per ton f.o.r. London. 

Sulphur . . . . . . £10 — £12 per ton, according to 

quality. 

Sulphur Prccip. B.P. . . £50 — £57 per ton, according to 
quantity. 

Sulphur Chloride .. 4d. per lb., carboys extra. Dearer. 

Thiocnrbamhdr . . . . 2s. Od. per 11). 

Vermilion, pale or deep . . 5s. Id, pc rib. dearer. 

Zinc Sulphide . . . . 7|d. -la. 8d. per lb., according to 

quality. 

WOOD DISTILLATION PRODUCTS 

“ Summer conditions ” prevail in this as in most industries. 
Acetate of Lime — 

£12- £12 5s. per ton d/d. Market 
easier, 

£17 — £ l S per t on . Market easier. 
9d. per gall. 32° Tw. 

£7 10s. — £9 per ton, according to 
grade and locality. Demand 
fairly good. 

Is. 7d. per gall. 32” Tw. 

Is. 2d. „ 24° Tw. 

IQcl. — Is. per gall. 14/15° Tw. 

2s. 7d. per gall. Unrefined. 


8 ^d. per gall. Not much business. ^ 
'5d. — GJd. per gall., according to 
quality and dislriot. Small 
oxport inquiry. Market quiet 
but fairly steady. 


Xylol coml. 

Fure 
Creosote — 

Cresylie 20/24% 

Middle Oil 
Heavy Oil 

Standard Specification 
Naphtha -- 

Solvent 90 /1G0 .. lid. — Is. 5d. per gall., according 

to district. Fair demand. 

Solvent 90/100 . . lid. — Is. 4d. per gall, Fair 

demand. 

Naphthalene Crude — | 

Market dull. Not much export inquiry. Cheaper in ( 
Yorkshire than Lancashire. 

Drained Creosote Salts £4 — £0. Quiet. 

Whizzed or hot pressed £7 — £9 per ton. 

Naphthalene — 

Crystals und Flaked .. £13- - £ 1 G per ton in Yorkshire 
and London respectively. 

Pitch, medium soft . , 55s. — GOs. per ton l’.u.s. for next 
* season. Frequent inquiries. 
Pyridine — 90/160 . . 19s. per gall. Again dearer. 

Market- firm. 

Heavy . . . . 12s.— -12s. Gd. Little business. 

INTERMEDIATES AND DYES 

Business in dyestuffs has improved and enquiries are now 
much better. Prices remain firm. 

In the following list of Intermediates delivered prices 
include packages except where otherwise stated. 

Acetic Anhydride 95 % .. Is. 7d. per lb. 

Acid H. .. .. ..4s. per lb. 100% basis d/d. 

Acid Naphthionic .. 2s. 4d. per lb. 100% basis d/d. 
Acid Neville and Winther os. 8d. per lb. 100% basis d/d. 

Acid Salicylic, tech. .. Is. Id. per lb. Improved demand. 

Acid Sulphumlic . . 9]d. per lb. 100% basis d/d. 

AhiminiumChloride.mihyd.ls. per lb. d/d. 

Aniline Oil . . . . 7|d.~ 8£d. per lb. naked at works. 

Aniline Salts . . . . 7^d. — 9d. per lb. naked at- works. 

Antimony Pontachlorido Is. per lb. d/d. 

Benzidine Base . . . . 4s. Gd. per lb. 100% basis d/d. 

Benzyl Chloride 95% .. Is. Id. per lb. 

p-Clilorphcnol . . . . 4s. 3d. per lb. d/d. 

p-Cliloraniline .. .. 3s. per lb. 100% basis. 

o-Cresol 19/31° 0. . . 4 Ad. per lb. Demand steady. 

m-Cresol 98/100% .. 2s. Id. — 2s. 3d. per lb. Demand 

moderate. 

p-Cresol 32/34° C. .. 2s. Id. — 2s. 3d. per lb. Demand 
moderate. 

Diohloramlme . . . . 3s. per lb. 

Dichloraniline *S. Acid . . 2s. Gd. per lb. 100% basis. 

p-Diehlcrbenzol . . . . £85 per ton. 

Diethylnnilinc . . , . 4s. Gd. per lb. d/d., packages 

extra, returnable. 

Dimolhylaniline . . . . 2s. 3d. per lb. d/d. Drums extra. 

Dinitrobenzene .. .. 9d. per lb. naked at works. 

Dinitrochlorbenzol .. £84 10s. per ton d/d. 

Dinitrotoluene — 48/50 : ('. 8d. — 9d. per lb. naked at works. 

06/68'’ C. Is. 2d. per lb. naked at works. 
Diplionylamine . . . . 2s. lOd. per lb. d/d. 

Monochlorbenzol . . . . £03 per ton. 

/JNaphthol .. .. Is. Id. per lb. d/d. 

aNaphthylamine . . Is. 4d. perlb. d/d. 
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^Naphthylamino .. 4s. per lb. d/d. 

m-Nitranilino .. ..4s. 9d. per lb. d/d. 

p-Nitraniline . . . . 2s. 3|d. per lb. d/d. 

Nitrobenzene . . . . 5£d. — 5Jd. per lb. naked at works. 

o-Nitroehlorbenzol . . 2 h. per lb. 100% basis d/d. 
Nitronaphthalone . . 10 Id. per lb. d/d. 
p-Nitrophenol . . . . Is. Od. per lb. 100% basis d/d. 

p-Nitro-o-amido-phenol 4s. Od. per lb. 100% basis. 

: W-Phenylono Diamine .. 4s. per lb. d/d. 

; p-Phenylene Diamine .. IQs. 3d. per lb. 100% basis d/d. 

t. Salt .. .. .. 2s. 6d. per lb, 100% basis d/d. 

[odium Napbthionate . , 2s. 3d. per lb. 100% basis d/d. 

-Toluidine . . . . 8^d. per lb. 

t-Toluidino . . • • 3s. 3d. per lb. naked at works. 

^ToluylenaDiamine . . 4s. 3d. per lb. d/d. 

PHARMACEUTICAL AND PHOTOGRAPHIC 
CHEMICALS 

Wid, Acetic, 80% B.P. .. £47 per ton. 

leid, Acetyl Salicylic .. 3s. Id.— 3s. 3d. per lb., according 
to quantity. 

Acid, Benzoic B.P. . . 3s. per lb. 

\cid Boric B.P Crysfc. £51 per ton. Powder £55 

per ton. Carriage paid any 
htation in Great Britain. 

Acid, Camphoric. . . . 19 h. —21s. per lb. 

Acid, OitriG .. . . Is. 4Jd.— Is. 5d. per lb., less 5°;, 

for ton lots. Market very \\ oak. 

Acid, Gallic . . . . 3s. per lb. for pure crystal. 

Arid, Pyrogallie, Ciyst. . . Os. 9d. per lb. Rcsublimed quality 

Ss. -per lb. Market linn , m- 
e roasin g d e man d . 

Acid, Salicylic .. ..Is. 0d. — Is. Od. pc r lb., ncc.idmg 

to quantity. Demand lather 
easier. 

Acid, Tannic B.P. . . 3s. ])er lb. Market quiet. 

Acid, Tartaric .. .. Is. l|d. per lb less 5%. 

Amidol 0s. per lb. d/d. 

Acetanilide .. . . 2s. Id.— 2s. 3d. per lb. for 

quantity. Demand slow-. 

A mi do pyrin . . . . 13 s. 3d. per lb. Neglected. Stocks 

low. 

Ammon. Benzoate .. 3s. 3d.— 3s. Od. per lb. at cording 
to quantity. 

Ammon. < ’urbonate B.P. £37 per ton. 

Atropine Sulphate . . 12s. Od. per oz. for English make. 

Barbitono 15s.— 15s. 0d. per lb. Quiet market. 

Benzonaphthol . . . . 5s. 3d. per lb. Small inquiry. 

Bismuth Salts . . . • Prices reduced by about Is. 3d. 

2s. 3d. *per lb. on account of 
the fall in the price of the metal. 

Bismuth Carbonate . . 10s. 0d.— 12s. Od. per lb. 

,, Citrate.. .. 10s. 3d.- -12s. 3d. ,, 

,, Salicylate . . 9s.- 11s. „ 

,, Submtrate . . 8s- 3d.- — 10». 8d. ,, 

Borax B.P. . . ■ • Oystal £29, Powder £30 per ton. 

Carriage paid any station in 
Great Britain. 

Bromides .. •• Market firm, and Continental 

prices fully maintained with 

upward tendency. 

Ammonium .. ..Is. 4d.-~Tfl. 7d. per lb. 

Potassium . . . . Is. 2d. Is. 5d. per lb. 

Sodium Is. 3d.— Is. 0d. per lb. 

Calcium Lactate.. •• Is. 7d.--ls. 9d., according to 

quantity. Fair demand and 
steady market. 

Chloral Hydrate . . . • 4s.- da.' 3d. per lb. Very firm ami 

scarce. 

Chloroform . . . . 2s. per lb.for cwt. lots. Very steady. 

Creosote Carbonate .. 0s. Od. per lb. Little demand. 

Formaldehyde .. . . £52 per ton. o* works. English 

make in casks. 


Glycerophosphates — Fair business passing. 

Calcium, soluble and 

citrate free . . . . 7s. per lb. 

Iron . . . . . . Ss. 9d. per lb. 

Magnesium . . . . 9s. per lb. 

Potassium, 50% . . 3s. (id. per lb. 

Sodium, 50% .. .. 2s. Gd. ,, 

Guaiacol Carbonate . . 10s. Od. — 1 N. 3d. per lb. 

Hexamino . . . . 3s. (kl. jkt lb. for English make 

- — market steady. 

Ilomalropine Hydrobro- 30s. per oz. 
mido 

Hydrastiue hydroehlor . . English make offered, 120-. per oz. 

H vpo phosphites — 

Calcium . . • • 3s. Od. per lb., for 28-lb. lots. 

Potassium . . . . 4s. Id. per lb. 

Sodium - ■ . . 4s. ,♦ 

Iron. Ammon. Citrate 2s. Id.- 2s. 5d. per lb. 

B.P. 

Magnesium Carbonate — 

Light Commercial .. £30 per ton n« t. 

Magnesium Oxide - - 

Light Commercial . . £75 per ton. loss 21%. 

Heavy Commercial •• £25 per ton, hss 2.\%. Pine 
ret I need. 

Heavy Pure .. . - 2s. ---2s. 3d. per IK. m-n.idmg to 

quantity. Steady market. 

Menthol- — 

A.B.R. ref r\st. B.P. . . 57s. 0d. per lb. 

Synthetic .. .. 20s. - 35s. per lb., according to 

quanlity. English make. Good 
demand. Steads nnuket. 

Mercurials . . . - Market very quiet. 

Rod oxide •• 5s. 3d.- 5s. Id. peril). 

Corrosive hiiblunate . . 3s. (id.— -3s. 7d. 

White pieeip. .. .. Is. 7d.- Is. Sd. 

Calomel . . •• 3s. lid. - Is. 

Methyl Salley late .. Is. 10d.- 2s. Id. per lb. Keen 

competition. 

Methyl Sulplional . - 20s. i»or lb. 

Mofol . -- •• 11s. per lb. Butisli make. 

Paraforinnldehyde .. 2s. 10 Ad.— 3s. per lb. Not very 
active. 

Paraldehyde .. . - N. 5d.- Is. 0d. per lb. in free 

bottles and eases. 

Phcnacetm .. -• 0s. per lb. Price and demand 

steady. 

Phono zone .. . . 7s. (id. per lb. A shade tinner. 

Forward prices higher. 

Pheiiolphtlittlein . . .. 0s. Gd. per lb. Ample supplies. 

Potass. Bitartrate — 

99/100% (Cream of 

Tartar) . . •• 88^. per out., less 21% for ton 

lots. Firm market. Prices have 
upward tendenc y 

Potass. Citrato . . . . Is. I0d.- — 2s. 2d. per lb. 

Potass. Iodide .. •• 1 0s. Sd. — 17s. od. ]>or lb., accord- 

ing io quantity. Good steady 
demand. 

Potass-. Metabisulphite .. 7.ld. per lb., l-(\\t. kegs included. 

Potass. Pei manganate .. "pi. per lb. 

Quinine Sulphate .. 2s. 3d.— 2s. 4d.per oz., in 100 oz. 

tins. Steady market. 

Resorcin 5s. 2d. per lb. 

Saccharin . • • • 03s. per lh., m 50-lb. lots. 

Salol 3s. Od. per lb. 

Silver Proteinato. . . . 9s. Od. per lb. 

Sod. Benzoate, B.P. . . 2s. 6d. per lb. Ample supplies. 

B.P. quality a\uiluble. 

Sod. Citiate, B.r.C., 1923 Is. lid.— 2s. 2d. per lb., according 
to quantity. 

Sod. Hyposulphite — 

Photographic .. .. £13— £15 per ton, according to 

quantity, d/d. consignee’s sta- 
tion in Lcwt. kegs. 
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Sod. Met ubi sulphite cryst. 37a. Od.— 00s. per cwt. nett cash, 
according to quantity. 

Sod. Nitroprussidc . . 10s. per 11). 

Sod. Potass. Tartrate 

(Roc lie lit) Salt) .. 75».~-82s. Od. per nvt. # according 

to quantity. Quiei market. 

Sod. Salicylate . . . . Market rather easier. Powder 

2^. Id. 2s. 3d. per lh. Crystal 
at 2s. 3d.- 2s. f)d. per lb. 

Flake 2s. fit I. per lh. 

Sod. Sulphide- 

Pure iveryst. .. .. hid. -Is. 2d. per lh. 

Sod. Sulphite, unhvdrous £27 10s.- £28 1 Os. per ton, accord- 
ing to quantity, l-ewt, kegs 
included. In large casks £1 
per ton less. 

Sulphuunl.. .. .. 15s. Od. per lh. Easier. 

Tliymol . . . . . . 20s. per lb. nominal. Very scarce 

indeed. 


Eucalyptus Oilj70/75% . . 2s. 3d. per lb. 

Lavender Oil — 

French 38/40% Esters 27s. Od. per lb. 

Lemon Oil . . . . 3s. per lb. 

Loinongrass Oil . . . . 3d. per oz. 

Orange Oil, Sweet .. 11s. per lb. 

Otto of Rose Oil — 

Bulgarian . . . . 37s. Od. i>or oz. Production below 

average. 

Anatolian .. .. 18s. per oz. 

Palma Rosa Oil .. ..17s. per lb. 

Peppermint Oil — 

Wayne County . . 27s. per lb. Market very active 
and prices rising. 

Japanese . . . . 17s. Od. per lb. 

Petitgrain Oil . . . . 9s. 3d. per lb. 

Sandal Wood Oil— 

Mysore . . . . . . 26s. 7d. per lb. 

Australian . . . . 21s. j>er lb. 


PERFUMERY CHEMICALS 

Acetophenone .. .. 1 2s. Od. per lh. 

Aubepino . . . . , . 15s. 3d. ,, 

Amyl Acetate . . . . 2s. fid. ,, 

Amyl Butyrate .. .. Os. 9d. 

Amyl Salicylate . . . . 3s. ,, 

Allot hoi (M.P. 21/22 C.) 4s. fid. 

Benzv 1 Acetate from Chlo- 
rine-free Benzyl Alcohol 2s. 9d. ,, 

Benzyl Alcohol frCe from 
Chlorine . . . . 2s. 9d. ,, 

Benzaldehyde free fiom 

Chlorine . . . . 3s. fid. 

Benzyl Benzoate. . . . 3s. fid. 

Cinnamic Aldehyde' — 

Natural .. . . 10s. ,, 

Coumnrin . . . . 1 9s. fid. ,, 

Citronellol .. ..17s. 

Citral 8s. fid. 

Ethyl Cimiamatc .. 12s. fid. ,, 

Ethyl Phthnlate . . .. 3s. 3d. 

Eugeiiol . . . . . . lOs. Od. ., 

Oeraniol (Pahnarosa) . . 35s. ,, 

Ceraniol .. .. 1 He— 1 8s. Od. per lb. 

Ileliotropine . . . . 7s. 3d. 

Iso Eugenol . . 15s. 9d. ,, 

Linalol ex Bois de Rose. . 20s. ,, 

Limilyl Acetate . . . . 20s. 

Methvl Anthranilftte .. 9s. 0d. ,, 

Methyl Benzoate. . .. 5^. „ 

Musk Ambrettc . . . . 45-. 

Musk Xylol .. .. 14s. 

Nerol in . . . . . . 4s. 9d. 

Phenyl Ethyl Acetate .. 15 n. 

Phenyl Ethyl Alcohol .. 1 0s. 

Rhodinol . . . . . . 00s. ,, 

Safrol . . . . . . Is. lud. ,, 

Terpmeol . . . . . . 2 s. 4d. ,, 

Vunillm . . . . . . 2fis. per lh. 

ESSENTIAL OILS 
Almond Oil, Foreign 

S.P.A .. 15s. Od. per lb. 

Alibi' Oil . . . . . . 2s. fid. per lb. 

Bergamo L Oil . . . . 17s. fid. per lb. 

Bourbon t u runiucn Oil 30s. Od. per lb. 
Canqihor Oil . . . . 05s. pin* cwt. 

Cananga Oil Java . . 10s. Od. per lb. 
Cinnamon Oil, Leat . . 0LL per oz 

Cassia Oil, 80/83% . . 1<K per lb. 

Citronella Oil — 

Java 85/90 % • * • • 5 s - 3d. per lb. 

Ceylon . . . . . . 3.s. 7d. per lb. 

Clove Oil . . . . . . 7s. 0d. per lb. 


PATENT LIST 

The dates given in this list are, in the ease of Applications for Patents 
those of applications, and in the case of Complete Specifications accepted 
those of the Official Journals in whicty the acceptance Is announced. Com- 
plete Specifications thus advertised as accepted are oj>eu to Inspection at 
the Pate nt. Office immediately, and to opposition before Nov. {fid : they are 
on sale at Is. each at the Patent Office, Sale Branch, Quality Court, 
Chancery Lane, Loudon, W.C. 2, on Sept 18th. 

1. Applications 

Bendixen. Apparatus for extraction, solution, and mixing. 
20.295. Aug. 27. 

(’horn. Fabr. vorni. Sandoz. Pro pa rat ion of an adsorption 
compound. 20,477. Aug. 29. (Switz., 20.9.23.) 

I. — Complete Specifications Accepted 

5549 (1923). Baker- Perkins, Baker, Prescott, and Gilder- 
dale. Centrifugal separators. (220,071.) 

13,fi2fi (1923). liOiiz and Juj>p. Apparatus for separating 
liquids of different specific gravities. (220.713.) 

13,088 (1923). Eldred. Reeoveiy of values from mix- 
tures. (220,7 Jfi.) 

29,038 (1923). Dclpeih. Dehydration of uir containing 
volatile substances. (220,858.) 

30,401 (1923). Tugwood (Jeffrey Manuf. C'o.). Crushing- 
machines. (220,802.) 

32,197 (1923). British Thomson-Tlouston Co., Ltd. 

Separating vapour, or vapour and liquid, from a non- 
condeiisililo gas. (209,081.) 

7811 (192-1). Somerville and Williams. Application of 
absorbent materials. (220,899.) 

13,112 (1924). Rhoinische Muschineufnbrik. Crushing- 
nulls. (2 10,880.) 

II. -Applications 

Allan, Moore, and Burrnuh Oil Co. Wav sweating and 
crystallising appoint us. 20,432. Aug. 29. 

Brooke. Bctort settings in gas jnmnifudinv. 20,138. 
Aug. 2fi. 

thirties. Fuel for tiring bricks efe. 20,128. Aug. 20. 
Dewar. Cm hoi u sat ion of coal etc, 20,478. Aug. 29. 
Dewar. Production of smokeless fuel etc. from ooalf 
20,479. Aug. 29. 

Fuchs. Heating arrangement for petroleum distillation 
et( . 20,370. Aug. 28. (Austria, 28.8.23.) 

Lead boa ter. 20,215. »S , cc NTH. 

SoidciLschnur. 20,510. »SV;c JJf. 

Steen. Removal ot water from fine coal. 20,453. Aug. 29. 
'lorry. Fuels tor internal -combust ion engines. 20,400. 
Aug. 28. 

II.— Complete Specifications Accepted 

4924 and 30,128 (1923). Auld, Dunstun, and Herring. 
Treatment of liquid hydrocarbons. (220,001.) 

8107 (1923). Nielsen and Luing. Lias manufacture. 
(220,070.) 
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10,985 (1923). Vickers, Ltd., and Lucas. Retort furnaces. 
(220,681.) 

13,259(1923). Marconnet. Gas -gen orators. (197,948.) 
13,963 (1923). Davidson and Lowis. Cracking of hydro- 
carbon oils and the treatment of solid carbonaceous substances. 
(220,732.) 

23,958 (1923). Wallet. Gas producer. (220,829.) 

24,847 (1923). Kohlenvoredlung Cos. Distillation of 

carbonaceous substances. (205,100.) 

26.484 (1923). Searavelh. Motor spirit. (206,147). 
29,977 (1923). Zwoyor. Carbonising fuel briquettes. 

( 211 , 101 .) 

40 (1924). Roc. L’Air Liquid'*. Preliminary treatment or 
purification of gas. (214,196.) 

III. — Applications 

McDermott. Treatment of benzol etc. 20,277. Aug. 27. 
Seidcnschnur. Production of tar etc. from coal. 20,546. 
Aug. 30. (Ger. 30.1.24.) 

IV. — Applications 

Tinray (Soc. of Chemical Industry in Basle). Manufacture 
of rliazo compounds. 20,197. Aug. 26. 

Roc. of Chemical Industry in Basic. Manufacture of indigo 
dyostuffs. 20,304. Aug. 27. (Switz., 17.7.24.) 

IV, — Complete Specifications Accepted 

4924, and 30,128 (1923). Auld, Dunstou, and Herring 
See II.’ 

VI. -Applications 

\shworth and Triekett. Printing or painting on felt, 
rubber, etc. 20,135. Aug. 26. 

Durand ot Ilugucnin See. Anon. Dyeing or printing 
textile goods etc. 20,067. Aug. 25. (Ger. 25.8 23 ) 

VII. -Applications 

Boehringer u. Rolme, and Giemsa. 20,192. S< i XX. 
Cooke. Purification of soda. 20,330. Aug. 28. 
Jacobson. Method of producing pure alumina. 20,0-44 
Aug. 25. (Sweden, 29.8.23.) 

VII.— Complete Specifications Accepted 

17,237 (1923). T* xas Gulf Sulphur Co. Burning of 
sulphur. (202,283.) 

17,467 (1923). Johnson (Badisiho Anilin und Soda 

Fabrik). Catalytic production ot hydrocyanic acid. 
(220,771.) 

21,103 (1923). Nelson. Process for the production ot 
ammonia. (220,807.) 

23,229 (1923). Price, and Quirk, Barton ami Co , Ltd. 
Production of lead oxide. (220,823.) 

IX. Applications 

Fergusson. Preservation of road beds etc 20,236. 
Aug. 27. 

| Youngman. Cement. 20,079. Aug. 2o. 

I IX. Complete Specifications Accepted 

8125 (1923). G arrow. Case, and No\ot rotes. Ltd. Treat- 
ment ot wood etc. with calcareous cement. (220.677.) 

13,706 (1923). Russell and Broomliold. >Manui:u t uro 

ot asbestos or asbestos product*. (220,718.) 


X. Application 

Willmus. Protecting coat for iron etc. 20,393. Aug. 28. 
(Ger., 28.8.23.) 

X. Complete Specifications Accepted 

5145 (1923). Chemical Treatment Co. Desulphiuhmg 
iron, steel, terro- alloys, and copper. (193,851.) 

11,022 (1923). Thayer. Treating metalliferous pulp. 
(196,922.) 

13,565 (1923). EtchelL, Popplewell, and Cameron and Ron, 
Ltd.’ Alloys. (220,710.) 

13,752 (i923). Perkins, Taplin, and Metals 1 reduction 
Ltd/ Leaching- -systems partn-ulnrly for copier. (220.720.) 
19 746 (1923). * Drcituss. Acid -proof alloys. (220,791.) 
24,625 (1923). Imray (Beilis Heat Treating Co.). Heat- 
treating metals. (220,837.) 


XI. — Applications 

Bauer and Vogel. 20,059. See XI 11. 

Holinboc. Electrolytic apparatus. 20,205. Aug. 26. 
(Norway, 19.2.24.) 

XI. — Complete Specifications Accepted 

10,680 (1923). Fuller’s United El, -rune Work*, Ltd., and 
Fuller. Galvanic batteries. (220,763.) 

5251 (1924). Rtrassor and Muller. Loud elect rod, for 
accumulators. (212,542.) 

XIII. Applications 

Bauer nml Vogel. Protective ami oleetiieully insulating 
coating. 20,059. Aug. 25. (Ger., 29.12.23.) 

Brown. Titunium pigments. 20,027. Aug. 25. 
l^oud beater. Manufacture of carbon black. 20,215. 
Aug. 27. 

XIV. — Applications 

Ashworth and Triekett. See VL 

Kobe! uml Fiedler Ges. Preserving vulcanised rubber. 
20,185. Aug. 26. (Ger., 13.10.23.) 

XV. Applications 

Bendixen and Ehrenreicli. Proeesb for utilising skins of 
fislies. 20,102. Aug. 25. 

Caunec and Lloyd. Production of leather. 20,248, 20,249. 
Aug. 27. 

Caunee and Lloyd. Preparation of chrome-tanned leather. 

20.250. Aug. 27. 

Caunee and Lloyd. Stuffing ot chrome-tanned leather 

20.251. Aug. 27. 

XVII— Application 

Curties. 20,128. Sec 11. 

XIX. — Complete Specifications Accepted 

12,889(1923). Takahaslii and Kenkyujo. Extract ion of 
the tut -soluble vitamin. (220,697.) 

26,764 (1923). Benoit. Process for treating or purifying 
waste liquids, especially waste water ol‘ chemical factories. 
(220,819.) 

XX. Applications 

Auaterweil. Preparation of thymol from 2-eyniidmo or 
p-evincnc. 20,516-7. Aug. 30. (Ger., 30 and 3 1.8.23.) 

Boehringer u. Rolme, and Giemsa. Preparation ot sodiuin- 
Iribisnmth tartrate. 20,192. Aug. 26. 

XX. — Complete Specifications Accepted 

5374 (1923). Marguhea. Pruduvtum of organic arsenic 
compounds. (220,668.) 

13,751 (1923). Wade (Kurpon and Bros.). Manufacture 
oi esteiN. (220,721.) 

30,633 (1923). Stern and Battelb. Obtaining hormones 
Irom internally secreting glands. (208,151.) 

XXI. -Application 

Rcbmit/.. Photographic developing. 20,1*61. Aug. 25. 

XXII. Applications 

Ruth Akt.-Ge->. and Weithuner. Priming compositions. 
20,388. Aug. 28. 

Udal. Manufacture of nitroglycerin. 20,179. Aug. 2G. 


GENERAL NOTES 

Official Trade Intelligence 

The Department of Overseas Trade (Development 
and Intelligence, 35, Old Queen Street, London, 
S.W. 1), has received the following enquiries for Brit- 
ish goods. British firms may obtain further informa- 
tion by applying to the Department and quoting the 
specific reference number : British India : Steel 
(Director-General, India Store Department, Branch 
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No. 10, Belvedere Road, Lambeth, S.E. 1) ; Bel- was shipped to Newfoundland, Japan, British West 
gium - K Cast iron and steel (A.X./1286) ; Canada : Indies, Australia and New Zealand! On the bther 

Paper, Rubber goods (260); Leather (B.N /1198); side, more than 98 per cent, of Canada’s import 

Denmark : Copper, mercury, and soda products business in chemical products was from seven coun- 
(265) ; Dominican Republic : Oil, paints, chemicals tries with the United States leading and the United 

(278); South Africa: Cast iron (A.X./1279) ; Oil Kingdom next, followed by Germany, France, the 

(B.X./1187) ; United States : Leather (B.X./1203). Netherlands, Belgium and Switzerland. Theremain- 


Dystuffs (Import Regulation) Ad, 1920 
The following statement relating to applications 
for licences under the Dyestuffs (Import Regulation) 
Act, 1920, made during August has been furnished 
to the Board of Trade by the Dyestuffs Advisory 
* Licensing Committee : The total number of appli- 
cations received during the month was 421, of which 
950 were from merchants or importers. To these 
should he added 12 eases outstanding on August 1, 
making a total for the month of 455. These were 
dealt with as follows : Granted, 527 (of which 304 
wore dealt with within seven days of reuci pi). 
Referred to British makers of similar products — 69 
(of which 54 were dealt with within 7 days of receipt). 
Referred to Reparation Supplies available, 25 (all 
dealt with within two days of receipt). Outstanding 
on August 51, 192b 12/ Of the total of 453 appli- 
cations jeceived, 585 or 88 per cent, were dealt with 
within seven days of receipt. 

Exports of Chemicals from the United States 

Exports of chemicals and allied products from 
the United States during the first six months of 1924 
v ore valued at 807,528,598, a decline of 10 per cent, 
compared with the export during the samo period of 
1925, when the value was 874,856,422. The decline 
was due to smaller exports of industrial chemicals, 
coal-tar products, fertilisers, explosives, gums, resins, 
paints and varnishes. Exports of lino chemicals, 
though forming only a small proportion of the total, 
showed a gain. 

Canadian Chemical Production in 1923 

The High Commissioner for Canada in London has 
received from the Dominion Bureau of Statistics at 
Ottawa, a preliminary estimate made by Mr. S. J. 
Cook, Chief of the Mining, Metallurgical and Chemical 
Branch, showing that the production of chemicals and 
allied products in Canadian factories last year reached 
a total value of more than $106,500,000. 

Exports of Canadian products in this class were 
valued at 15*7 million dollars, and imports amounted 
to 26 J million dollars in the same period. Over 
1 24 million dollars of capital was invested in concerns 
operating 466 plants and employment was furnished 
to about 14,600 employees. Salaries and wages paid 
totalled 17*8 million dollars, and the cost of materials 
used was about 52*9 million dollars. The value added 
by manufacturing or the difference betewen the 
selling value of the products made and the cost of 
raw materials used in their manufacture was 53 5 
million dollars. Increases were noted in the amount 
of capital employed, the number of employees, pay- 
ments of salaries and wages, ^ost of materials and 
value of products, as well as in the value of imports 
and exports. 

Nearly 82 per cent, of the 1923 chemical experts 
went to the United States, United Kingdom and 
Mxeico in the order named, and nearly 13 per cent. 


ing 2 percent, of Canada's chemical import trade was 
drawn from more than a score of different countries. 

Trade Information 

The Electric Furnace Company, Lid. — Arrange- 
ments have been made by which Automatic and 
Electric Furnaces, Ltd., and the Electric Furnace Co., 
Ltd., will jointly design Wiki-Barfield internally- 
heated electric furnaces having an input greater 
than 25 k.w., which in future will be supplied by the 
latter company. Arrangements have also been made 
with George J. liagan Co., of Pittsburg, U.S.A., who 
have constructed a large number of electric resistance 
furnaces up to 350 k.w. capacity, for the use of their 
drawings and information, so that the best British and 
American practice will be incorporated in the designs. 
Foreign Company News 

The report of the Cie Beige do PUnion Minicre du 
Hant- Katanga for 1923 records a total output of 
copper amounting to 57,886 m.t. (43,362 tons in 
1922, and 30,404 t. in 1921), the production in June, 
1924, being estimated at 7000 t., since when the 
output has increased. In the area held by the 
company, investigations have shown the existence of 
copper ores estimated at 72,660,000 1., containing 
6-20 per cent, of copper. Cohalt is also abundant, 
and three electrical furnaces have been installed at 
Panda to produce a copper-cohalt -iron alloy, which 
is treated in Belgium by the Society Genera le. Metal- 
lurgique de Hoboken. Work at the radio-active 
deposit at Chinkolobwe has resulted in shipments of 
large quantities of ore to the Oolen Works in Belgium, 
which can now furnish two-thirds of the world’s 
consumption of radium. The company finds em- 
ployment in Africa for 916 Europeans and 10,059 
natives. 

The Societe Chimique des Usines du Rhone is 
producing 500 kg. of acetate silk daily in its Roussillon 
factory, and the plant is to be extended. Two new 
factories are to be built, one for the preparation of the 
artificial fibre and t lie other for spinning the Rhodia- 
seta artificial silk. The new factories arc planned to 
produce four tons a day, although the production at 
first will he only one iton. 

The Societe des Matieres Color antes et Produitc 
Chimiques de St. Denis (Etablissements Poirrier et 
Dalsace), has decided to increase its capital from 
24,000,000 to 50,000,000 francs. 


PUBLICATION RECEIVED 

Fra Dermatitis, Rkfort of an Inquiry into the Occur- 
rence of Dermatitis atttuuutkr to the Wearing of 
Fur Collars, 1922-23. By A. C. Parsons, M.U.C.S. 
Ministry of Health, Reports on Public Health and 
Medical Subjects, No. 27. Pp. 31. London: H.M. 
Stationery Office, 1924. Price 9d. net. 
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EDITORIAL 


T HERE are many indications that in the 
political world, criticism from those who 
have no responsibility is far simpler than 
progress on the pail of those who have the detailed 
knowledge of the obstacles to progress, and the 
responsibility of carrying proposals to a successful 
issue. Those who stand on the top of a cliff and 
watch the ships struggling ill the storm see how easy 
it is to make for smoother water. Those whose 
business it is to write books or plays can with ease 
solve the problems of peace and war, restore our 
trade to its former prosperity, and persuade the 
trade unionist to do the maximum of work in the 
shortest possible time, and secure, in spite of foreign 
competition, such a remuneration as will enable 
him to cultivate the muses in his abundant, spare 
time. Mr. Bernard Shaw can solve our marriage 
and property problems, and discover instant remedies 
for all the ills which confront* modern civilisation. 
Mr Tom Shaw, our Minister of Labour, finds some 
of these problems not cpiite so easy. Prof. Soddy, 
by bis new system of economies, can make us all 
happier and richer : Mr. Sidney Webb, presiding 
over the Board of Trade, is thankful for an improve- 
ment so slow as almost to require a microscope. 
The Communists see how easy it is to promote an era 
of universal peace ; meanwhile, the generals in 
Morocco, in China, in Georgia, and in sonic countries 
nearer to our own country, sharpen their swords and 
prepare reserves of high explosives. It w not only 
in the political world that this is true ; it is true, also, 
in the chemical world and in almost every other 
aspect of human organisation. If a few individuals 
of rather more than average intelligence and industry 
are striving to do their best with ail awkward situa- 
tion, it must be remembered that they are probably 
acquainted not only with the difficulties obvious to 
the critic, but with many other difficulties unknown 
to him, some of which perhaps— for reasons of 


expediency — they do not even desire to mention 
publicly. 'The successful accomplishment of a task 
is not, therefore, to be* taken as a more matter of 
course ; it looks easy, perhaps, but everything looks 
easv until you attempt it. We have just read in 
the Transactions of the Institution of Chemical 
Engineers the brief account of the formation of that 
body, and we have somewhat hastily perused the 
scientific papers which form the bulk of that volume. 
We are struck by the fact that so considerable an 
achievement has been accomplished in so brief a 
period of time. We are well aware of the existence 
of critics of the Institution ; that proves nothing. 
The papers on “ Industrial Oxygen," bv Mr. 
Finlayson ; on “ Absorption Towers," by Messrs. 
Donald and Tyson; on “ Flow in Filter Presses," 
by Messrs. Donald and Hunneman ; and 011 " Corro- 
sion," by Mr. Donald, together with Mr. Alliott’s 
excellent, bibliography, prove that the Institution 
is making important additions to our knowledge, 
printing them clearly in good type and a convenient 
form, and justifying its existence and prosperity. 
Let 11s think for a moment of the difficulties which 
are certain to have existed though our knowledge 
of them is so meagre, and offer our sincere congratula- 
tions to the Institution on its flourishing state and 
the excellent standard it has set. 

* * * 

The oyster — we arc speaking of the race not of the 
individual— has a long and a glorious history. He 
has been honoured by many of the Greek and Latin 
poets ; Juvenal mentions the connoisseur who could 
tell immediately whether the morsel, it could hardly 
be described as a mouthful, came from the Luerino 
rocks or from Whitstable. Writers of poetry, verse 
and prose, in all ages and in most languages, have 
paid well-deserved compliments to this delicacy. 
To us the British oysters are the best, but we recollect 
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superb specimens culled from American, French, 
Dutch and Portuguese waters and the native men 
and women of those countries may even prefer their 
own natives to their settlers. These children of the 
rocks and grey sea to use a phrase of Alcaeus, have a 
due place in the economy of Nnlure. There are, wo 
know, some misguided but useful people who value, 
not the ostrean virtue ; to sit next to one of these 
at a public banquet, which includes the inspiring 
delicacy, is a privilege that may he due to cunning 
or to happy chance. Oil such an occasion, secure 
of fate the epicure may say, “ Fat ('Can not harm me, 

shall dine to-da\ From his grateful soul he pours 
forth a sincere thanksgiving, commencing with the 
melodious phrase, “ Bountiful Jehovah!” Careless 
students, learned professors, wily doctors and con- 
valescent. patients have blessed the oyster. Our 
Government chemists — glory he lo them have 
given a rational explanation of its tonic qualities. 
The oyster collects, assiduously and laboriously, 
arsenic from the sea-water and the solid particles 
which carpet the bottom of the ocean, the mattress, 
as it were, of the oyster-bed. The oyster may contain 
from one to three parts per million of arsenic : three 
dozen oysters mav contain as much as a medicinal 
dose ; the oyster frequently contains so much arsenic 
as to exceed that narrow limit authorised and hall- 
marked as safe. The present Minister of Health may 
earn undying fame by adopting as a new standard 
the limit adopted by that sagacious epicure, the 
oyster. This short note contains all that is worth 
remembering in a Report on Clusters just published 
by the Ministry of Agriculture and Fisheries ; those 
who love evidence and statistics should buy the 
Report ; those who love oysters should store in their 
cellar a barrel of Colchester ones and another barrel 
of Whitstable, and in their minds the contents of this 
editorial summary. 

* * * 

Prof. J. C. "Drummond treats of the cod and the oil 
extracted from the end-liver in a maimer more 
instructive and more dignified. Problems of health 
and nutrition are not the occasion for indecent mirth 
or airy persiflage. Prof. Drummond and his co- 
workers have made a study of vitamins in a thoroughly 
scientific spirit. They have shown us the very 
constituent of cod-liver oil which includes the two 
vitamins which have brought cod-liver oil into such 
universal use: soon we may learn more of Ihe 
constitution of that alcohol which now seems so 
essential. It is singular that the vitamins aic so 
indestructible by t lit' ordinary processes of digestion, 
and we wonder whet nor cormorants and other fish- 
eating birds arc able to store up for their own gratifi- 
cation \itamins A and J) derived from diatoms in 
the indirect manner described in Prof. Drummonds 
article. We do nut recoiled any account of th( fate 
of the vitamins in the human body. What happens 
to them there ? Are they stored np in our livers, or 
do they undergo some sort of oxidation of tin* same 
sort as the oxidation of starch in our bodies ( Arc 
the vitamins ^qbstanccs or are they merely phases 
in the hfc^bM^yof a substance, as we are told 
enzymes 


COD LIVER OIL * 

By PROF. J. C. DRUMMOND 

i Historical 

The general use of cod liver oil in the treatment 
of conditions of malnutrition and the associated 
diseases is of comparatively recent date. There is 
evidence that both the livers themselves and the 
oil derived from them were used as household 
remedies for centuries along many coast lines, 
particularly those of Scandinavia and Japan. From 
Norway it appears to have been introduced into 
Germany, probably by the Hanseatic merchants 
trading with Bergen, and under the name JBergen- 
thran was used to a limited extent in the seven- 
teenth and eighteenth centuries. 

It is uncertain, however, whether its use spread 
from Germany to England, or whether in our 
country it arose directly from the reputation that 
liver oils had established on the coast of North 
Scotland as a cure for rickets (Barton, “ De Rachi- 
tide,” Diss., Edinburgh), or from the fact that 
considerable quantities of “ train oil ” were imported 
every year along the well-known trade route between 
Newfoundland and the villages and towns of the 
Dorsetshire coast. Thomas Hardy in “A Changed 
Man ” refers to the importation of “ tray no oyle ” 
into Wessex from Newfoundland as far back as 
1540. This oil would appear to have been some- 
times cod liver oil, but more frequently whale oil. 
However, about 1700, we find a physician, Dr. Kay, 
prescribing cod liver oil at the Manchester Infirmary 
on a scale sufficient to consume 50 — 00 gallons a year 
(Percival, Medical Essays, Warrington, 1780. Treatise 
on Oleum Jecoris Aselli or Cod Liver Oil as a 
Therapeutic Agent in certain forms of Gout, Rheu- 
matism and Scrofula ; John Hughes Bennett, 
London, 1841). Writing of the use of the oil at 
Manchester Infirmary, Bards Ivy (Med. Rap^ London, 
1807) remarks . “ This medicine has preserved 

its reputation unimpaired for the period of 30 years.” 

Apparently during this period the Infirmary was 
visited by a German physician, Dr. Sehonck of 
Siegen, who returned to Germany deeply impressed 
with what he had seen of the therapeutic use of 
cod liver oil. Schcnck, in a memoir in Hu f eland'* 
Journal , published in 1822, strongly emphasised 
the value of the oil, and largely on his urging it was 
established as a remedy in the pharmacopoeia of 
Prussia, Hanover, Saxony, Sleswig and Holstein. 

This seems to have Jed to a somewhat widespread 
use of the oil in Germany and to a vigorous expansion 
of the trade in Norwegian oil from Bergen. Prof. 
Naegele of Dusseldorf informed Dr. Bennett in 
1840 that the peasants seldom applied to him until 
after they had tried the effect of taking cod liver 
oil at home. About 1830 the use of the oil spread 
to France and soon became geueral over Western 
Europe. 

The almost specific action of cod liver oil in the 
treatment of rickets and diseases of malnutrition 

* Lecture delivered More Section I (Physiology), British 
Association for Advancement of Science, Toronto meeting. 
August, 1924. * 
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was appreciated quite early, and theories to account 
for its beneficial effect were soon forthcoming. 

Old Theories concerning Therapeutic 
Value 

Willmot (“ Glycerin and Cod Liver Oil. Their 
History, Introduction, r rherapeutic Value and Claims 
upon Professional and Public Attention,” London, 
I860) gives an amusing account of some of theso 
earlier ideas on this subject. Some of them w r ere 
most fantastic, as was one advanced by a Fellow 
of the Royal Soeiety, named Smee, in which electric 
phenomena were held to play a part, whereas of the 
more rational ones was that put forward by the 
great chemist Liebig, who remarked : “ In t ho 

animal body we recognise as the ultimate cause of 
-all force only one cause, the chemical action which 
fehe elements of the food and the oxygen of the air 
tnutually exercise on each other. Cod liver oil 
furnishes carbonaceous fuel for respiration, and tins 
[protects the tissues from the action of atmospheric 
oxygen.” 

It is not surprising to find that others sought for 
the explanation of the peculiar action of cod liver 
oil in the chemical differences which can be detected 
between this and other oils. Of these, the fact that 
cod liver oil usually contained traces of iodine was 
soon seized upon and advanced as an explanation of 
its therapeutic activity about 1830 by a Dr. Kopp 
(cf. Hoppe do POrrne, II uf eland's . Journal , 82, lift). 
That iodine was present was actually keenly con- 
gested for some time until finally confirmed by the 
experiments of Gmolin (Ann, dvr Pharm ., 31, 323), 
but the opponents of the iodine theory, as we may 
call it, then argued that so small a trace of iodine 
as is usually found, 1 part in 40,000, could 
scarcely be responsible for the beneficial effects 
observed (cf. Falker, Ileidelhq. Med. Jmm., 1840, fi). 
To tin -i supporters of the theory replied that not 
only did the iodine content run parallel w r itli the 
j potency of the oil, but that the iodine w r as probably 
present in some peculiar state of combination t hat 
made it physiologically more potent than when 
given in other forms (Bennett, .L H., “Treatise on 
the Oleum Jecoris Aselli,” London, 1841). Later, 
with the advance of chemical science came the 
knowledge that the fatty acids of cod liver oil are 
more highly unsaturated than those occurring in 
most other oils, and from the fact that highly 
unsaturated acids art; readily oxidised in the labora- 
tory grew the belief that the mal-nourishcd organism 
might assimilate and oxidise such acids when it was 
too weak to make use of those ordinarily occurring 
fin other oils and fats (Williams, B.M.J., 1012, 2, 
'700; Pharm, J., 1913, 89 , 806). 

Vitamin Theory 

Such was the position wdien, following Hopkins 
discovery of the vitamins in 19 J 2 it ivas suggested 
by Funk (Die, Vitamin?, Wiesbaden , 1914) that the 
curative value of cod liver oil is due to the presence 
of these substances. At the same time it was shown 
by Osborne and Mendel (J. Biol. Chern 1914, 17 , 
401), that cod liver oil actually contains a growth- 
promoting substance absent from many other oils 


the vegetable oils in particular. Even this fact could 
be reconciled with either of the current theories, hut 
quite a new aspect of the problem was opened up 
when McCollum and Davis in 1914 (./. Biol. Chem. t 
19 , 245) reported that the growth promoting principle 
withstands saponification of the oil in which it is 
present. Curiously, this important disco's t ry at trac- 
ted little attention at the time, and was not confirmed 
until six years later by Steen bock and Bout well 
(J. Biol. Chem ., 1920 42, 121), and by Drummond 
and Coward ( Lancet , 1921, ii, 098), who found that 
the active substance passed into the unsaponiiiable 
fraction. Soon afterwards Zucker, Pappenhoimer 
and Barnett showed that the antirachitic factor also 
passes into this fraction (Proc. tioc. Ex per. Biol, and 
Med ., 1922, 19 , 167). This fraction prepared from 
cod liver oil appears to possess the whole of the 
physiological activity of the original oil, and, as it 
forms usually about 1 per cent., the latter repre- 
sents a concentration of the active principle a hundred 

Scheme (tf Separation 
1 lit ?c cod liver oil. 

Supon ideal ion by boiling 
I alcohol io alkali 


Soaps 

(inactive) - 


10 g. unsaponiiiable matter 
| (active) 

Crystallisation and precipita- 
tion with digitonin 


5 g. cholesterol 
(inactive) 


5 g. active oil 1 


distilled in 
superheated 
steam 


Inactive residue 
(rosins, etc.) 


Fraction l Fraction 2 
b p. 100 b.p. 220- 

230/2 mm. 


Active oil IJ 
distilled in 
high vacuum 


Fraction 3 Fraction 4 
bp. 2f>0 b.p. 200 ■ 

200/2 mm. 300/2 mm. 


fold. Now, this fraction, if prepared from oils of 
good quality, contains no trace of iodine, whereas 
from its method of preparation it can contain no 
fatty acids. Hence this discovery disposes once and 
for all of the two theories referred to earlier regarding 
the nature of the substances responsible for the thera- 
peutic action of cod liver oil. 

Chemical Nature of Vitamins in Cod Liver Oil . — 
What then do we know regarding the nature of the 
active principle, or principles, for it is likely that 
there are more than one '( In the first place, since 
they are apparently organic in nature and do not 
belong to any of the main classes of organic foodstuffs, 
proteins, carbohydrates and fats, w r e term them 
vitamins. Recent work by McCollum and his col- 
leagues make it appear probable that at least two 
distinct substances of this class are present in cod liver 
oil. One of these, termed vitamin A, is essential for 
the normal growth and health of the higher animals, 
whilst another, the antirachitic vitamin, which can 
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be labelled vitamin D, plays an indispensable role 
in the normal process of bone formation. Deprivation 
of both factors causes an animal to show stunted 
growth with lowered resistance to disease and may 
induce the condition known as rickets. Chemically, 
both factors are as yet unidentified, but work is 
proceeding vigorously iri the direction of establishing 
their nature, as the appended scheme of separation 
will show (see p. 929). 

' The vitamins are found in Fract ion III. This fraction 
consists mainly of an unsaturated alcohol of molecular 
weight about 350. It is too early to say whether the 
alcohol is one or other of the vitamins, or whether 
the latter are merely associated with this fraction. The 
active substance will survive acetylation, benzoyl- 
ation and hydrogenation of the alcohol present in 
Fraction 111, but they arc liable to inactivation by 
oxidation. They contain only carbon, hydrogen and 
oxygen. There are reasonable hopes that the nature 
of the vitamins in cod liver oil will soon be ascertained 
from the continuation of the chemical studies now in 
progress. 

The mere discovery that there arc certain vitamins 
in cod liver oil would not, however, explain the 
almost speeilic action of cod liver oil in benefiting 
nutrition, for numerous other oils and fats, butter 
fat, beef fat, etc., have also been shown to contain the 
same active substances. The reason for the out- 
standing position of cod liver oil was, however, made 
clear when Zilva and Muira (bowel, 1921, 15, 422) 
demonstrated that if contains the vitamins in far 
higher concentration than any other types of oil or 
fat ; in some cases examined they found the growth 
promoting power of cod liver oil to be about 250 times 
that of butter. 

Lt is interesting in this connexion to read in one of 
the old treatises on the treatment of rickets published 
early in the last century, the statement that butter 
will affect the same improvement as cod liver oil, 
but to do so very much larger quantities must be 
employed. 

Origin of Vitamins in Cod Liver Oil 

It may be asked why cod liver oil should be so rich 
a source of these vitamins, and why different samples 
of the oil should show differing potency. Obviously, 
these questions can only be answered by studying the 
life history of the cod, and by ascertaining why the 
vitamins are stored in the liver. To do t his, and to 
study the secondary problem of the influence on the 
vitamins of the methods employed to extract the oil 
and retine it, Dr. Zilva and I made an examination 
on the spot of the cod liver oil industries in Norway 
and Newfoundland, the two chief centres in the world 
from which supplies of medicinal oil are derived. As a 
foundation for our enquiry we know that other 
species derived the vitamin from their food ; thus, 
the vitamins in the fat of cow’s milk had been shown 
to be derived largely from the green foods eaten by 
the cow. NOw the cod and other fishes of his tribe, the 
gadoids, are Carnivorous, but if you trace back the 
ultimate origin of their food it is found to be minute 
marine plante termed diatoms. By obtaining one 
species of these organisms in fine culture and by 
growing them in artificial sea water in the laboratory, 


we were able to show that from simple inorganic 
substances and the energy derived from sunlight 
they can elaborate amongst other substances the 
growth-promoting vitamins (Biocheyn. J., 1922, 16, 
482). Here, then, would appear to be the origin of ;■ 
the vitamins which one seeks when purchasing a bottle ^ 
of cod liver oil over the counter of the chemists’ shop 1 
or drug store. There are, however, many steps * 
between the synthesis of the vitamin by the micro- \\ 
scopic green plant in the sea and its storage in the : 
liver of the cod. We have been able to trace the , 
intermediate steps by studying the food of the cod. 
Cod usually feed on small fish, particularly the capelan 
(Mallotus vilhsus), crustaceans and squid. The 
caplin and many other small fish are known as 
plankton-feeders, that is, they live on the swarms of 
minute animals of many types which constitute 
animal plankton. Other species eaten by the cod, 
whilst not themselves plankton-feeders, are found to ( 
live on species which are. Thus indirectly the cod is i 
also nourished on animal plankton, which we have 
found to be very rich in vitamins. In turn, the 
minute crustaceans, larvae, worms and decapods, etc., 
which constitute plankton, feed largely on diatoms, 
and thus we link up our chain of vitamin transference 
from the diatom to the liver of the cod (Drummond 
and Zilva, Biochem. Jr., 1922, 16, 518). 

Cause of Variations in Vitamin Value of 
Cod Liver Oil 

When samples of cod liver oil are tested for 
vitamin activity it is soon apparent that con- 
siderable variations occur, although the poorest : 
specimens we have examined are generally at least 
ten times superior in this respect to the best dairy 
butter. It first occurred to us that the variations 1 
might reflect changes caused by the manufacturing j 
processes, particularly in view of the somewhat 
general belief that the modern almost colourless 
medicinal oils an* inferior in therapeutic value to | 
the dark brown oils which were sold years ago. ! 

Manufacture of Cod Liver On, j 

The crude golden yellow or dark brown oils, j 
which are now seldom used except for leather 
dressing, built up the reputation ot cod liver oil. 
They were prepared by processes centuries old 
and consisting either of allowing the livers to 
rot in vats exposed to the air until the oil floated 
to the surface and could be separated, or of cooking 
the livers in pans over the open fire until the oil 
could be skimmed off. Both processes yielded 
unpalatable products well remembered by many 
people still alive as associated with sad hours of 
childhood. j 

A great advance w r as made when about 1850 an 1 
Englishman introduced the steaming method into 
Newfoundland, and Peter Moller a similar method 
into Norway. From this time the preparation of 
cod liver oil has been made the subject of con- 
siderable care. The absolutely fresh sound livers 
are now cooked by direct or indirect steam heating 
and the oil separating from the tissues is skimmed 
off. Second fractions are often prepared by reheating 
or pressing the residue from the fresh separation. 
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The colour of the oils thus prepared vary from 
almost colourless to pale golden yellow. 

The separated oils are usually clarified and refined 
by cooling to 10° 0. and filtering off the “ stearin ” 
which separates out. This yields the clear, bright, 
pale oils used generally for medicinal use at the 
present time. l)r. Zilva and I have ascertained 
that in the preparation of these oils of high quality 
there is no appreciable loss of vitamin, and that 
there is no foundation for the belief that the crude 
brown oils used so mercilessly by our grandparents 
were superior to those that the rising generation 
has to endure. On the other hand there is some 
evidence that the greater opportunity for oxidative 
changes which was presented during the older 
processes may have led to some loss of physiological 
activity (J. Soc. Chan. Ind., 1922, 41, 280 t). 
Furthermore, we have recently found that the 
careful preparation of emulsions of cod liver oil 
usually has very little destructive action on the 
vitamins (J. Soc. Client . Ind ., 1924, 43, 230 t). 

If, then, the variations in vitamin activity are 
not due to conditions of manufacture, we must 
assume that they occur in the livers of the fish. 
Direct trial confirms this assumption. It was 
necessary, therefore, to investigate liow the varia- 
tions arise. 

Life History of the Lon 

To do this it was necessary to study the life 
i history of the cod which has been worked out with 
such care by Hjort for the Norwegian waters. 
There are two distinct fishing seasons in Norway 
during which cod liver oil is extensively prepared. 
The first, lasting approximately from February to 
May, is centred round the Lofoten Islands and 
coincides with the time that the mature cod are 
spawning on the shallow sandy banks round those 
islands The fish caught are practically all cod 
{Cad ns callarim) and during the spawning period 
they take little food. As Hjort showed, the ripening 
of the eggs is marked by the passage of considerable 
amounts of reserve foodstuffs, particularly fat, from 
the liver to the developing ova. The eggs of the 
i rod are very riel) in vitamins (Hjort, Proc. Roy. Soc., 
1922, 93, 440), and it might be expected that this 
would materially reduce the concentration of these 
substances in the liver. Actually we do find the 
oils prepared during this season tend to be lower 
in vitamin value than those prepared at other 
seasons, hut we art* not yet satisfied that we have 
the full explanation of the variations. 

After spawning, the surviving fish, which are 
now u spent,” migrate northwards to fet'd after 
their period of fasting. They are attracted to the 
north by large shoals of the caplin, a small fish about 
the size of a sardine, which migrate from the polar 
seas to the north coast of Norway about May to 
spawn. Following in their wake and devouring them 
in enormous numbers come huge numbers of cocl, 
ling, haddock, pollack and other gadoids, and which 
are reinforced by the “ spent ” fish arriving from 
Lofoten. The migration of pursuers and pursued 
proceeds eastwards along the Finmarken coast until 
by July or August they reach Murmansk, later 


turning northwards into polar waters. During the 
time they are off the coast, active fishing is in 
progress and much oil is prepared. It is, however, 
seldom made solely from cod but from the livers of 
the mixed gadoid fishes caught. This is no dis- 
advantage, however, since we have convinced 
ourselves that the oils yielded by the livers of the 
other fish- -haddock, ling, pollock, coal-fish- are at 
least equal to cod liver oil in potency. The average 
vitamin value of the oil yielded during this ]>eriod, 
often termed Finmarken oil, when the fish are 
actively feeding is higher than that of Lofoten oil, 
and we are inclined to attribute this to the food. 
In a recent re-examination of this question (Zilva, 
Drummond and Graham, Biochem. J ., 1924, 18, 178) 
we have again been led to conclude that the chief 
cause of the variation in the vilamin content of 
cod liver oil lies in changes in the nature of the 
food supplies. 

In Newfoundland the oil is seldom prepared in 
any quantity from fish caught during the spawning, 
with perhaps a second and less important spawning 
period in September, which takes place on the Banks 
in June, according to the observations of our col- 
league Mr. Graham, B.A. The fish are usually 
actively feeding either on caplin or squid when caught 
and tin; livers used for oil manufacture. We were 
not surprised therefore to find that the Newfoundland 
oils show a high average nutritive value 1 ( J ., 1923, 
185t). 

Roue of Vitamin A in Animal Nutrition 

Tiie vitamins we have been referring to appear 
to be necessary for the normal growth and nutrition 
of animals higher in the evolutionary scale than 
the amphibia. Certainly in the cast' of fish the 
considerable stores laid up in the eggs are utilised 
during the development of the larval fish (Coward 
and Drummond, 1920, 16, 031), and the subsequent 
growth during the post-larval condition is dependent 
on adequate supplies of food containing these sub- 
stances being available. The mammals pass supplies 
of the essential vitamins on to their young by way 
of milk, and unless the food supply of the lactating 
female contains adequate sources of these substances 
there is danger that the young will suffer from the 
qualitative deficiency of her milk. 

Thus it has been shown that on certain rations 
deficient in the vitamins A and D, the milk yielded 
by cows whilst being both adequate in amount and 
satisfactory when analysed by the usual chemical 
methods, may, nevertheless, when tested biologically, 
be found seriously deficient in the growth -promoting 
and antirachitic powers (Drummond, Coward and 
Watson Biochem. J., 1921, 15, 540; Kennedy and 
Dutcher, J. Biol. Chem ., 1922, 50, 339). This fault 
may be quickly corrected either by supplementing 
the deficient ration with fresh green fodder, or by 
administering a relatively small ration (2 — 4 oz.) of 
cod liver oil daily to the cow (Drummond, Coward, 
Golding, Mackintosh and Zilva, J. Agric. Sci., 1923, 
13, 144 ; ibid., 1924, in press). 

Of the practical employment of cod liver oil as 
a preventive and curative agent in combating mal- 
nutrition and its associated diseases, I do not feel 
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qualified to speak, as I am not a medical man. The 
experimental work of Mellanby and of McCollum 
and the extensive practical studies on rickets and 
osteomalocia in Vienna carried out by Miss Chick 
and her colleagues scarcely leave a doubt that in 
coil liver oil we have a remedy that should enable 
us to wipe out these disorders. 

As yet we are unable to say how the minute amount 
of certain organic substances present in this oil play 
a part in bringing about normal bone formation. 
Many other factors are undoubtedly involved in this 
complex process amongst which the calcium-phos- 
phorus balance is of obvious importance, but others, 
such as ultra violet radiation, play a role which is 
as vet quite obscure. At one time it was thought 
that exposure to sunlight or other source of ultra- 
violet light would cure rickets without the co-opera- 
tion of the vitamin, but the work of Miss Hume 
indicates that this is not so, but that the animal 
can reorganise its calcification with the aid of very 
much smaller amounts of the vitamin when radia- 
tion of the skin is carried out at the same time. 
Much research is needed to clear up this tangled 
problem, but whatever fascinating story may ulti- 
mately be revealed when the difficulties have been 
overcome by the workers in laboratory or hospital 
ward, the fact remains that already our knowledge 
of the almost specific action of cod liver oil in the 
prevention and curing of rickets and other diseases 
which follow in the train of defective nutrition, is 
sufficient to enable us to reduce enormous!}' the 
number of lives which arc destroyed or damaged 
by their incidence. 


NEW HELIUM PLANT IN WASHINGTON 

The U.S. Bureau of Mines semi-commercial helium 
plant will continue to operate during the time that 
the Navy’s large plant is under construction. This 
plant, which is to h«#e a capacity of 1,500,000 cb. ft. 
of gas per day, was designed by the Bureau of Mines, 
along the lines of the semi-commercial plant. It is 
estimated that this plant will make possible the 
production of helium at $30 a 1000 cb. ft. Helium 
production now is proceeding at a rate in excess of 
500,000 cb. ft. per month, the month’s output some- 
times being as high as 1,000,000 cb. ft. This gas is 
stored in cylinders, each having a capacity at 
1800 lb. per sq. in. pressure of 200 cb. ft. The 
problem of this type of storage is emphasised when 
it is considered that 2,150,000 cb. ft. is required 
to lill the Shenandoah . fn view of objections raised 
to the legislation necessary to the conservation of 
helium, it is of interest to note that Canada recently 
adopted a much more stringent leasing Act than 
has ever been proposed in the United Htates/pending 
a thorough field survey for helium. The Canadian 
Government is, taking vigorous steps to push its 
exploration programme (Chan, and Met. Enq., 
Aug. 4 , 2024 .) 
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PROGRESS AND PROSPECTS IN 
CHEMOTHERAPY * 

By H. H. DALE, C.B.E., M.D., F.R.S. 

Introductory 

In the mind of every physiologist visiting Toronto 
to-day one recent advance in our science u ill certainly 
be uppermost. We rejoice with, our colleagues 
here in a great achievement which has opened new 
vistas of knowledge to exploration, has brought 
relief to unmeasured misery, and has turned the 
eyes of the world, too often careless of such things, 
in proper gratitude and well-founded hope to this 
University and its Medical School. Insulin, and 
its still marvellous and mysterious action, have 
held a prominent place in the interest of many of 
us, myself included, during the past year or two. J 
In one of our meetings, however, we shall have the J 
opportunity of considering the observations and j 
opinions of many who are now working on its pro- 
perties and their significance, and among them will 
be some who were associated with its discovery. 

1 have thought it appropriate, therefore, to ask 
your attention to-day to some recent developments 
in a widely different field of investigation. The 
subject which I have chosen presents points of 
general physiological and biochemical interest, apart 
from its immediately practical importance for the 
treatment of disease. It has, further, in one way, 
a special appropriateness to this year's meeting of , 
the British Association. Tor our knowledge of an 
important group of diseases, caused by the parasitic 
trypanosomes, which have provided the experi- 
mental material for a very large proportion of cliemo- 
them[>eutic investigations, we are in the largest 
measure indebted to the pioneer work of the dis- 
tinguished President of the Association, Sir David 
Bruce. 

I The Theoretical Origin of Chemotherapy 

Chemotherapy may be defined as the specific 
treatment of infections by artificial remedies. The 
object of those who study it is to find new remedies 
which will cure or arrest diseases due to infections, 
not by alleviating the symptoms or invigorating the 
patient, but by directly and specifically suppressing 
the infection. Chemotherapy, in this wide sense, 
is not entirely of recent growth. When tho natives 
of Peru discovered the value in fevers of the cinchona 
bark, which the .Jesuits brought to Europe in the 
seventeenth century, they had found a specific 
remedy for malaria, which is still the best available 
Similarly the natives of Brazil had found in ipecac- 
uanha, which reached Europe shortly after cinchona, 
a remedy for amerbio dysentery bettor than any 
other which our modern systematic and scientific 
efforts have produced. Modem chemistry, indeed, 
has separated the alkaloids from these drugs, and 
has made it possible to identify among them the 
actively therapeutic constituents ; Protozoology 
has revealed the nature of the infections. We know 
now that cinchona owes its curative action chiefly to 

* Presidential Address to Section I (Physiology) of the 
British Association, Toronto. 
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quinine and quinidino, and that they act as specific 
exterminators of the malaria parasites, and not 
simply as remedies for fevers in general ; and we 
know’ that ipecacuanha owes its action to emetine 
and cepluoline, and that these act as exterminators 
of tho entamoeba causing tropical dysentery, and not 
simply as symptomatic remedies for dysenteries of 
any kind. But chemistry lias produced no better 
remedy for malaria than quinine, or for amoebic 
dysentery than emetine ; and the method by which 
either of those alkaloids cuts short the infection by 
a particular parasite, the nature of its specific action, 
remains a fascinating problem. 

The modem development of chemotherapy, as a 
new department in therapeutic science, claiming 
the co-operation of parasitologists, microbiologists, 
and synthetic chemists, did not take origin, however, 
simply from the study of these traditional remedies. 
It may be regarded rather as an outcome of the study 
of the natural antibodies. The investigation of 
these natural antagonists to infection produced a 
new therapeutic ideal. Not only had they shown 
themselves to have an intensely specific affinity for 
the infecting organism of the toxin w hich caused their 
production : they were also perfectly harmless to 
the patient, behaving, in relation to his organism, 
as normal constituents of his body fluids and tissues. 
Ehrlich aptly compared them to magic bullets, con- 
strained by a charm to fly straight to their specific 
objective, and to turn aside from anything else in 
their path. 

Of the artificial remedies, on the other hand, which 
man had empirically discovered, even of drugs 
like those just mentioned as being specific for certain 
infections, the host that could be hoped was that 
Ihey would eliminate the, parasite before they 
poisoned the patient. And thus, when the limitations 
of natural immunity were becoming clearer: when 
it was realised that to certain forms of infection, 
several of which had proved to be infections by 
protozoa, the body was unable to produce antibodies 
of sufficient potency to eliminate the infection and 
leave the patient immune ; the question arose w bother, 
with the new' and growing powers afforded by 
synthetic chemistry, man could not so far rival 
Nature’s achievement** as to produce, in the labora- 
tory, substances specifically adapted to unite with 
and kill the protoplasm of these parasites, as flic 
natural antibodies united with that of others, and 
to leave the tissues of the patient similarly unaffected. 
'J he ideal of this new and systematic Chemotherapy, 
as the imaginative genius of Paul Ehrlich conceived 
it, was to be the production by synthesis of sub- 
stances with a powerful specific affinity for, and a 
consequent toxic action on, the protoplasm of the 
parasites, and none for that of the host —of sub- 
stances, to use Ehrlich’s terminology, which should be 
maximally parasitotropic and minimally organotropic. 

I want to invite your attention to-day to the 
results which, during the last twenty years, have 
been produced under the stimulus of this bold con- 
ception ; not, indeed, to attempt a survey or summary 
of all that has been done, but, in the light of a few 
of the suggestive facts which have emerged, to con- 
sider how far this hypothesis has justified itself, 


and whether it can bo accepted as a safe guide to 
future progress, as it has undoubtedly provided the 
initiative and working basis for much of what has 
been accomplished hitherto. Before we deal with 
some of the actual results obtained, it may be well 
to consider a little more closely what Ehrlich’s 
working hypothesis involved. The problem w r as 
to discover, by chemical synthesis, a compound 
which, in virtue of its chemical structure, should 
have a maximal affinity for the protoplasm of a 
microscopic parasite, such as a trypanosome, and a 
minimal affinity for that of the host's body cells. 
These affinities were pictured by Ehrlich, in the 
terms of his side-chain theory, as determined by 
certain side-chains of the complex protein molecule, 
or chemorcceptors, which endowvd the protoplasm 
with specific combining properties. When it is 
remembered that knowledge of the chemistry of 
the protoplasm of a trypanosome is almost nil, and 
that what little we. do know suggests that it is very 
similar to that of our own cells, il will be admitted 
that the enterprise was one calling for scientific 
courage and imagination in the highest degree. 
Complete failure would not have been surprising ; 
the matter for surprise, and for admiration, is that 
so large a measure of practical success should, at 
the end of two decades, already claim record. 

II Trypanosomes and Spjrocim-:ts 
i. The art ion of di/as and analogous compounds 

The investigations leading, in the last few years, 
to a clear promise, at last, of the successful treatment 
of the diseases in man and animals due to infections 
with tnpanosomes, had at least tw T o diflerent start- 
ing-points, the action of dyes and the action of 
arsenic. Ehrlich's early interest in the synthetic 
dyes, and his observations of the curiously selective 
distribution which they often exhibited among the 
cells and tissues of the body, naturally suggested the 
possibility of finding, in this group, a substance 
which would selectively fix itself to the parasite 
and poison its protoplasm, without injuring that of 
the host. The technique developed by Laveran 
and Mestiil, by which a particular strain of try- 
panosome could he passed through a series of mice 
or rats, and produce an infection of standardised 
type and virulence, enabled the etlect of a large 
selection of dyes to be investigated, with the view of 
finding one which would favourably influence the 
infection. A starting-point having been obtained, 
the resources of synthetic dye production were 
available to produce an indefinitely long series of 
derivatives and modifications of the active compound, 
each to be tested in its turn. In this way Ehrlich 
and Shiga arrived at a substance' which gave experi- 
mental promise of curative value, a benzidine dye 
to which the name “ Trypan red ” was given. 
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Two years later, Mesnil and Nicolle, proceeding 
further along the same path, described an even 
more favourably active blue toluidine dye, “ Trypan 
blue.” 
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Trypan blue 

This is the only one of the dyes which has hitherto 
had a genuine' practical success in the treatment of 
a protozoal infection, not indeed by a trypanosome, 
but by an intracorpiiseular parasite of the genus 
Piroplasma, which infects dogs and cattle. This 
successful application of trypan blue to an animal 
disease has a special interest for us to-day, in that 
it resulted from the joint labours of last years 
President of this Section, Professor Nut tall, with a 
Canadian collaborator, Dr. Had wen. 

We may turn aside at this point to enquire how 
far the results even of these earlier investigations 
corresponded with the theory which gave them their 
impetus. Did these dyes really act by selectively 
staining and killing the parasites, and leaving the 
host’s cells untouched l The evidence was certainly 
not in favour of such a view. Klirlich and Shiga 
themselves observed that Trypan red, even in rela- 
tively high concentrations, was practically innocuous 
to the trypanosomes outside the body. The try- 
panosomes, like other cells, were not stained by the 
dye until they died, and there was no clear evidence 
that they died sooner in the Trypan-red solution 
than in ordinary saline. Again, Trypan- red cured 
an infection by the trypanosome of Mai de Caderas ” 
(T. eqninum) in the mouse, but not the same infection 
transferred to the guinea-pig, rat, or dog; nor did 
it cure an infection with the trypanosome of Nagana 
(T. brucei) in mice. Now, to explain such a differ- 
ence by stating that the affinity of Trypan red for 
Trypanoswrui vquinum was much higher than its 
affinity for the tissues of the mouse, but not than 
its affinity for those of the rat, would be merely 
to restate, in terms of the theory, the observed fact 
that the mouse was cured while the rat was not ; 
and the lack of direct affinity for the dye shown 
by trypanosomes outside the body made such an 
interpretation in any case unsatisfactory. One 
point, however, appeared very significant, and it is 
met repeatedly in studying the action of effectively 
chemotherapeutic substances, namely, that the 
trypansomes treated witfy the dye in vitro, though 
neither obviously staifre$?nor visibly harmed, had 
lost their power. of infection, and died out promptly 
if introduced fob the body of a mouse. Under 
such conditions only minimal traces of the dye are 
introduce into the animal, and we are left with a 
series of alternative possibilities. It is possible 
that sufficient dye has been taken up by the trypano- 


sornes to kill them eventually, the period of survival 
in vitro being inadequate to display its action ; or 
that Trypan red is converted by the influence of 
the body fluids and tissues into something which 
is effectively lethal for the parasite ; nr, again, 
that the effect of the drug is not directly to kill 
the trypanosomes, but, leaving their individual 
vitality and motility unimpaired, so to modify them 
that they have lost the power of rapidly repro- 
ducing themselves and invading the fluids and 
tissues of the mouse’s body — in other words, have 
lost that complex of adjustments to the various 
factors of the host’s natural resistance which we 
crudely summarise as “ virulence.” Such possi- 
bilities involve either storage or modification of the 
dye by the host’s tissues, or their essential co-opera- 
tion in its curative effect. 

One other active dye must be mentioned as pro- 
viding the link with a. recent, most important 
advance. Mesnil and Nicolle in 1900 made some 
promising experiments with a dye, Afridol violet, 
which differed from any previously tested, in that 
its central nucleus was diamino-diphenyl-urea. 

NH, OH 


NaO,S' 



NH— CO - NH- 


OH NH 9 


/ NaO,S ^ / S0 3 Na 

Afridol violet 


From this time onwards there was no further public 
indication of progress along these lines until 1920, 
when Handel and Joetten published the results 
obtained with a remarkable substance which, as 
the result of some fifteen years of continuous work 
by their scientific staff, had been introduced by the 
great dye and chemical firm of Baver. This sub- 
stance, which is not a d\e, but the colourless, water- 
soluble salt of a complex sulphonic acid, has hitherto 
been known as Bayer " 205,” and, for reasons which 
need not concern us, the firm decided not to publish 
its formula. To students of their patent specifica- 
tions, however, it scorned pretty certain that it 
would prove to be one of a long series of compounds, 
formed of chains of amino benzoyl radicles, united 
by amide linkage's, with a central urea linkage, like 
the dye last mentioned, and terminal naphthylaznine 
sulphonic acid groupings. A number of these sub- 
stances, having no diazo-linkages, were not dyes, 
but there was no indication as to which constitution, 
out of an immense* number possible, would prove to 
be that of the remarkable substance numbered 
“ 205.” There is a reasonable probability that its 
identity has now been settled bv the recent work 
of Fourneau and his eo-workers in the Pasteur 
Institute, who made and investigated an extensive 
serias of compounds of this general type, and found 
one, which they numbered “ 309,” which con- 
spicuously excelled all others, even those closely 
related to it, in the favourable ratio which it dis- 
played, between a just toxic dose and that which 
caused a trypanosome infection in mice to disappear. 
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As in the case of “ 205,” the ratio, the “ chemo- 
therapeutic index ” of Ehrlich, was found by 
Fourneau, in some experiments with his compounds, 
to be well over 100. At least it may be said that, 
if M. Fourncau has not identified Bayer " 205,” 
he has discovered another compound having very 
similar, and probably as valuable, properties. 


mously with the species infected, a mouse being 
cured with ease, an ox or a horse with difficulty or 
not at all. A curious fact is that the rapidly pro- 
gressive and fatal infections produced in mice by 
certain pathogenic trypanosomes are easily and 
certainly cured, while the apparently harmless 
natural infection, seen in many wild rats, by T. 
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The most remarkable property of “ 205 ” is the 
ong persistence of its effect. A dose injected into 
i mouse, a rabbit, or a rat will not only free* the 
mimal, if already infected, from trypanosomes in 
i few days, but will also render it resistant to such 
ufection for a period of weeks or even months. 
During that period its serum, or extracts from 
•ertain of its organs, exhibit a curative action if 
njeeted into another animal infected with tnpano- 
iomes. 

Though there seems no reason to doubt that this 
mbstance has cured a number of cases of African 
deeping-sickness in man, even some in which the 
disease was well advanced and in which all pre- 
viously known remedies had failed, the mode of its 
action” still presents a number of attractive ob- 
scurities. Like many other remedies which are 
experimentally efficient when injected into the 
infected animal, it has little or no obvious action 
when directly applied to trypanosomes in vitro. 
Idle paradox is, perhaps, less than usually significant 
in this case, since the action in the animal is delayed, 
a period of a few days elapsing before the trypano- 
somes begin to disappear ffom the blood. \Ve 
might suppose that the action is too slow to be 
i recognised during the period of survival of the 
i parasites outside the body, or that it affects not the 
individual vitality of the trypanosomes, but their 
power of reproducing themselves. The latter idea 
is supported, as in other eases, by the fact that 
trypanosomes treated with the drug in vitro , or 
taken from an injected animal before the curative 
effect has become manifest, fail to infect another 
animal. Tt is contradicted, however, by the observa- 
tion that the trypanosomes, just before the curative 
action begins, show not a depression, but a stimula- 
tion of reproductive activity, division forms becoming 
abnormally common. Is it that during or imme- 
diately after division the parasites become specially 
liable' to the action of the drug? It may be so; 
but one thing seems perfectly clear, namely, that 
the action is a very complex one, involving the co- 
operation, in some way, of the host, tor here 
again it is found that the curative action, on infections 
by the same strain of trypanosomes, varies enor- 


lewisi is not affected at all. Then there arc some 
curious records of treatment in man, in which the 
symptoms of sleeping-sickness have disappeared, 
but the trypanosomes are still found in the cerebro- 
spinal fluid, suggesting that, though the parasites 
have not been killed, they have lost their virulence 
and their power of invading the brain substance. 

The features of the action of this remedy, however, 
which have most interest for the physiologist and 
the biochemist are those related to the long per- 
sistence of its effect. “ 205 ” has a large molecule, 
but it is extremely soluble in water, and diffusible 
through collodion membranes. How, in such circum- 
stances, can we explain the persistence of its steri- 
lising ami prophylactic action for months after 
an injection ? At first sight one is tempted to 
regard it as incredible that a substance with these 
properties should persist in the body for such a 
period, and to suggest that the action must be due 
to its stimulation of the body to form its own 
protective substances. This possibility, however, 
seems to be excluded by the fact that the serum of 
the protected animal docs not lose its curative 
properties if heated. On the other hand, there 
have recently appeared, some of them only in 
preliminary abstract, a series of highly suggestive 
observations, indicating that “ 205 ” has properties 
of entering into a combination of some kind with 
the serum proteins. After standing for an hour 
or two in serum, “ 205 ” no longer passes into an 
ultra-filtrate through collodion, and if the proteins 
are coagulated by boat is not to be found in the 
filtrate. The proteins of the blood, moreover, are 
stated to lose many of their characteristic pro- 
perties by entering into this combination, the blood 
losing its normal power of clotting, and the serum 
proteins not being precipitated by mercury salts 
or tannin. 

Tt would be both useless and presumptuous for 
a mere onlooker to speculate in detail on the signi- 
ficance, for the curative action of “ 205,” of pro- 
perties which are only now beginning to be investi- 
gated. One conclusion, however, 1 think# we are 
entitled to draw. It is sufficiently evident that here 
is no question of a substance curing simply on 
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account of its affinity for parasites and lack of 
affinity for the host’s tissues. What direct action 
on the parasite “ 205 ” itself may possess has still 
to be demonstrated : we may feel reasonably certain, 
on the other hand, that its affinities for the con- 
stituents of the host’s blood and tissues play an 
important part in its remarkable and peculiar 
curative properties. 

ii. Derivatives of Arsenic 

In the case of the other series of investigations 
which 1 mentioned, that dealing with the organic 
derivatives of arsenic, we find again many diffi- 
culties, in the way of simple theory, of a cure due 
to distribution by chemical affinities. None of 
the compounds of this series, which have reached 
practical trial and success in the treatment of 
spirochsetal or trypanosomal infections, atoxyl, 
salvarsan, or tryparsamide. has a directly lethal 
action on the parasites in dilutions at all com- 
paruble to those which can be safely and effectively 
produced in the body of the host. The paradox 
of this direct inertness of atoxyl, the starting-point 
of the series, seemed to he explained when Ehrlich 
showed that its reduction to the corresponding 
arsenoxide produced a substance with an intense 
directly lethal action on trypanosomes. Similarly 
the partial oxidation of salvarsan, to the corre- 
sponding arsenoxide, produced a substance having 
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the intensely lethal action on spiroelncts or trypano- 
somes in vitro, which salvarsan itself conspicuously 
and paradoxically lacked. In these eases, we may 
make the supposition, \^fiich Voegtlin and his co- 
workers, especially, have recently supported by 
detailed evidence, that the reduction or oxidation 
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effected by contact with the tissues is the 
essential preliminary to the curative action ; a 
supposition which, it will be noted, again introduces 
the host as an essential participant in the cure. 
The fact, that the administration of these relatively 
inactive predecessors is therapeutically more effective 
than the djtWfction of the directly active oxides 
derived fronfikem, would then be explained on the 
ass u mpfeioit / t h a ■ the slow liberation of these latter 
in the rate which never produces a high 

c i onc entrjlfi^Jjjro vidos the optimum condition for 
their on the parasites* without 


danger to the host. This slow and persistent libera- 
tion of the directly active substance would be 
favoured by the physical properties of salvarsan, 
which at the reaction of the body is practically 
insoluble, and must be rapidly deposited after r 
injection. ; 

Jn their recent work on the action of Tryparsamide 
the compound, 
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prepared by Jacobs and Heidelberger at the Roch- 
feller Institute, which has shared with Bayer “ 205 
the credit of making the eventual conquest of^ 
African sleeping-sickness a hopeful possibility, Brown! 
and Pearce find it necessary to introduce yet other | 
considerations to explain its effects. Tested by 
Ehrlich’s therapeutic index — the ratio between the 
lowest curative and the highest non-toxic dose — 
it gives a relatively unfavourable figure. Brown 
and Pearce practically abandon the attempt to 
account for its action on the supposition that, it 
directly kills the parasites, and attribute its value 
largely to its power of penetrating easily into the 
tissues and reinforcing there the processes of natural 
resistance. 

iii. Action of Bismuth 

Another conception of the mode of action of 
these arsenical remedies, also involving a direct/ 
participation in the host s tissues, was put forward 
by Levaditi. He found that from atoxyl a directly 
parasitieidal preparation could be obtained, by 
incubating it with an emuLsion of fresh liver sub^ 
stance. As the first step, therefore, in the curative 
action of atoxyl, he postulated a combination of its 
reduction product with some constituent of the 
liver or other tissue, giving rise to the essential 
curative complex, which ho named “ trypanotoxyi.” 
Levaditi’s observations were explained by Ehrlich 
and Rochl as due simply to the reducing action of 
the liver substance on atoxyl ; but it would be difficult 
to apply this explanation to the quite recently 
published observations by Levaditi and his colleagues, 
on the mode of action of bismuth in curing spiro- 
chaetal infections. A sodium potassium bismuthyl 
tartrate — a bismuth analogue of tartar emetic — 
had been found to have valuable curative properties 
in syphilis and other spirochetal infections. Later, 
various other bismuth salts, bismuth suboxide, and 
even finely divided metallic bismuth, were found 
to produce similar effects. According to Levaditi 
and Nicolau, these preparations have, by them- 
selves, a relatively weak action, or none at all, on 
the spirochaets outside the body. If they are 
mixed, however, with a cell-free extract of liver, 
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which is itself harmless to spirochrots, the mixture, 
after incubation, acquires a potent spiroelueticidal 
action. The possibility of a mere reducing ad ion 
. of the liver extract seems here to be excluded, 
since bismuth o is oxide, or metallic bismuth itself, 
yields a spiroelueticidal mixture, containing Leva- 
diti's hypothetical “ bismoxyl,” when incubated 
with the liver extract. If these observations are 
confirmed, there will be a strong indication that 
some cell-constituent (‘liters into the composition 
of, or is essential to the formation of, the directly 
active substance from any of the derivatives elf 
arsenic, antimony, or bismuth, as a preliminary to 
its action on an infection due to a trypanosome or 
a spirochad. Again we have evidence of an organo- 
ropic property of the remedy, as an essential con- 
ation of its activity. 

v. Resistant Strains of Trypanosomes 

In the phenomena of the acquisition of resistance, 
>y a strain of infecting trypanosomes to a particular 
unit i vc drug, discovered and largely worked out 
l Ehrlich’s laboratory, we meet again with facts 
Inch can only with the greatest difficulty be recon- 
nect with the assumption that the drug directly 
Ndaeks the parasites. It was found, for example, 
$iat if a mouse infected with trypanosomes received 
an incompletely effective series of doses of at owl, 
the trypanosomes appearing in the blood at each 
relapse were more and more resistant to the drug, 
until they could not be caused to disappear by any 
dose of atoxyl which the mouse would tolerate. 
The strain, having once acquired this resistance, 
would retain it, on passage through an indefinitely 
long scries of mice, without further treatment. 
Mesnil and Brimont, however, made the remarkable 
observation that, if the strain of trypanosomes was 
transferred to a rat, it immediately became in that 
aninu.l susceptible again to treatment with atoxyl, 
remained so as long as it. was kept in rats, to reacquire 
its old resistance to atoxyl as soon as it was ie- 
transferred to mice. Such a fact seems to he not 
at all explicable on the theory that the directly 
active agent, to which the trypanosome becomes 
resistant, is a mere reduction product of atoxyl ; 
it is much more easily reconciled with a mechanism 
such as that described by Levaditi, in which a 
Constituent of the host's tissues enters into the 
formation of the trypanocidal substance. We can 
pnaginc the trypanosome becoming immune to 
Levaditi’s mousedrypanotoxyl, and remaining sus- 
ceptible to the corresponding rat -product. 

The whole question of this acquired resistance of 
The parasites to the action of curative drugs bristles 
with. points of difficulty and interest. Ehrlich 
attributed the sensitiveness of the parasite, for a 
particular curative agent, to the possession by its 
protoplasmic molecule of a special form of side 
chain, or “ chcmoreceptor,” which determined its 
affinity for that agent. When the trypanosome 
became resistant, it was simple to suppose that it 
did so by losing the appropriate chemorecoptors ; 
an atoxyl-resistant trypanosome, for example, had 
lost its atoxyl receptors. Apart from the objections 
already mentioned, this conception met a new 


difficulty, when in Kt.rli.hs laboratory it was 

on ml . that the resistance was by no means as rigidly 
specific as it first appeared To he Mol only’ im- 
perfect treatment with atoxyl, hut 1 real menT with 
a particular group of dyes, having no kind of chemical 
relation to it, was found to produce a race nf trypano- 
somes resistant to atoxyl and to other arsenical 
derivatives. To suggest that the chemoiwrptors 
for arsenic and for these dyes are identical is merely 
to restate the fact of this reciprocal action in terms 
having no definite meaning. Obviously no more 
precise conception as to its significance can be 
formed until we know something more of the con- 
ditions on which resistance and susceptibility depend. 
A recent suggestion by \ ocgtlin has interest m making, 
at least, an attempt at interpretation in more definite 
biochemical terms. V ocgtlin and his co-workers 
point out that arsenious oxide and its derivatives 
readily combine with substances containing a 
sulphydrile grouping, and find that the toxic action 
of the organic arsenoxidee, on trypanosome and 
mammal alike, is depressed by the simultaneous 
injection of excess of various sulphydrile com- 
pounds. 

USE >U 

R As = 0 -f ll r - R As( -1- H.O. 

HSR \sdt 

111 Suggested Reaction of an Arsen oxide with 
a Sri.rnvoim.E Compound 

The W'ork of Hopkins, showing the importance 
of one such sulphydrile compound, reduced gluta- 
thione, in the hydrolytic oxidation-reduction processes 
of the cell, suggests to Voegtliu that a combination 
with such groups, and consequent suppression of 
this vital function, may explain the toxic and curative 
actions of the arsenical derivatives, and that a 
formation by the trypanosome of the sulphydrile 
compound, in excess of its vital need, may he the 
basis of acquired resistance. If certain dyes similarly 
affect this cellular oxidation system, the production 
under their influence of strains of trypanosomes 
resistant to arsenic would also be explained. So 
stated the suggestion leaves many aspects of the 
problem still uneonsidored ; but it may at least 
lie allowed the merit of an attempt to interpret the 
action of these drugs in terms of know n biochemical 
facts. 

IV Emetine and Dysentery 

To turn to another example of a chemotherapeutic 
problem, I may mention briefly some results obtained, 
some years ago, by Mr. Clifford Dobell and myself, 
in an attempt to explore the curative action of 
emetine and the other alkaloids of ipecacuanha in 
amoebic dysentery, with a view to finding a more 
effective treatment. At the time when we took up 
the problem it seemed simple. Rogers had recorded 
that the amoeba) obtained from a case of amoebic 
dysentery, and treated in vitro with emetine, were 
rapidly killed by the alkaloid in dilutions as high 
as one part in 100,000. This seemed to explain the 
action of emetine as a simple and direct one on the 
parasites, and to provide a rapid method for testing 
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a series of compounds for their therapeutic possibilities. 
We failed, however, as other observers before and 
since have done, to confirm the observation : on the 
contrary, we found that the dysenteric amceba?, 
obtained from cats secondarily infected, or, in a 
control observation, directly from man, were sur- 
prisingly insusceptible to the action of emetine, 
Jiving for hours in concentrations much greater 
than the highest which they 'would tolerate of other 
alkaloids, which had no curative action in dvsentcry. 
One of the other natural alkaloids of ipecacuanha, 
methyl-psychotrine, and certain artificial derivatives 
of emetine, were much more effective in killing the 
anucbic in the test tube, and at the same time were 
practically devoid of the characteristic toxicity of 
emetine and ceplueline for mammals and for man. 
Here, on the classical assumption of chemotherapy, 
should have been ideal remedies for unirebic infection 
—substances much more parasitotropic and much 
less organotropic than those already known to be 
effective. Yet each of them in turn when adminis- 
tered to patients sulfcring from amoebic dysentery, 
in doses much larger than those in which emetine 
could be tolerated, produced no effect- whatever on 
the dysentery, which promptly cleared up when 
emetine was subsequently given. Among the mem- 
bers of this group of alkaloids which were tried, the 
curative effect seemed to be proportional rather to 
their toxic and nauseating action on the patient, 
than to their lethal action on the isolated amoebic. 
Yet emetine and eeplneline are not mere sympto- 
matic remedies ; they definitely stop the progress 
of infection by the amtebie, and, properly ad- 
ministered, eliminate them altogether from the 
body. 

Yet another puzzling observation, made by Dobell 
and nnself, was that an amoebic infection which 
readily yielded to treatment with emetine in man, 
was entirely uninfluenced by emetine when trans- 
ferred to the cat. In no way is it possible to account 
for these facts without admitting a co-operation of 
the patient's tissues in the curative action ; nor, 
with that admission, can we do more than consider 
possibilities. We only know that the truly parasitic 
Entamoeba histolytica , which cannot Jive without 
invading the tissues, can be checked in this invasion 
and eliminated from the body by administering 
emetine, while other Ent a nimble, which live on 
fiecal debris, remain unharmed. Whether the tissues 
are so altered that the amcebse cannot invade them, 
or the aneeha*, without being directly killed, are so 
weakened in virulence that they cannot invade the 
tissue and obtain their food, but succumb in face of 
the normal insisting powers of the host, are possibili- 
ties on which we can only speculate, and no method 
of brimring them to the test, of experiment has yet 
been found. 

The work Morgt moth and his co-workers, 
extending noliMbVe r more than a decade, has again 
led them to <#bpJiasiso, in connexion with the cura- 
tive action 8!f substances which they have examined, 
a fixation to tho cells and tissues of tin; host, a 
definitely organotropic property, as an important 
factor in the effect. Two examples may be men- 
tioned. 


V Quinine and Malaria 

One of the earliest of chemotherapeutic discoveries, 
that of the cure of malaria by quinine, had never 
been satisfactorily explained. There was no evidence 
establishing even a probability that quinine, in such 
concentrations as can be tolerated in the blood of 
the living subject, w ould -directly kill the malarial 
plasmodia, especially if these were partly screened) 
from its action by their position in the interior of 
the red corpuscles. Morgenroth, from the results j 
of his determination by biological methods of the j 
distribution of quinine in blood, is led to the concep- 
tion of quinine as acting on malaria, in virtue of its 
fixation by the red corpuscles, either killing the tropho- 
zoites in their interior, or blocking the entry into! 
them of the merozoites of the asexual cycle. On 4 
this latter supposition, it will be seen that quinine J 
would act. not by killing the malarial parasites, y 
but by rendering the blood unfitted for their multi- 
plication. They are supposed to fall a prey to thc| 
natural defensive substances in the plasma, because’ 
a film of quinine denies them access to the red, 
corpuscles, in the interior of which they could * 
continue their development in safety. There are! 
discrepancies between Morgen roth’s determinations 
of the distribution of quinine in favour of the red 
corpuscles, and those obtained by direct chemical 
means, which would still need to be reconciled, before 
either theory of the curative process in malaria 
could be fully accepted. Meanwhile, these suggestions 
are of interest, as another example of the need found, 
more and more, by workers in this field, to regard an 
organotropic property of a drug, not as detrimental 
to its curative action, but as an essential factor in the 
cliemot hera pc u tic \ >roccss . 

VI Remedies for Racterial Infections 

This same property, of fixing themselves to the 
red blood corpuscles or to the connective tissue, has 
been observed by Morgenroth and his co-workers 
with the higher homologuos of quinine, ethylhydro- 
cupreine (“ optochin and octylhydrocupreine 
(“ vuzin ”), and with the dyes of the acridine series, 
with which they have obtained promising results in 
the treatment of bacterial infections, in tho treat- 
ment of pneumococcus infections by optochin several 
factors, other than those of immediately lethal 1 
action of the alkaloid on the pneumococci, appear to> 
bo concerned. Evidence was obtained by Moore,’ 
for example, which suggested that the defensive 
reaction of the host was an essential factor in the 
cure, optochin, in doses inadequate to kill the 
pneumococci, rendering them liable to the action of 
specific antibodies ; and some experiments of Eel ton 
and Dougherty suggest that ail excessive dose of an 
alkaloid of this class, by suppressing the natural 
defensive reaction, may even allow the fatal spread 
of an infection which a lower dose would cure. 
Morgenroth, on the other hand, emphasizes the part 
played by the organotropic properties of optochin 
and vuzin, in enabling the red corpuscles to act as 
carriers of the drug to the point ot action, and tho 
connective tissues to form local depots of it. 

An acridine dye*, named Trypaflavin, was under 
study in Ehrlich's laboratory in 1914 as a trypano- 
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cidal remedy, and was found during the war, by 
Browning and his co -workers, to have valuable 
properties as an antiseptic for infected wounds and 
mucous membranes, for which, under the name 
“ Aeriflavine,’’ it is still used. Since the war, 
other dyes ol this series have been investigated by 
Morgenroth and his school, and one of them, called 
“ llivanol,” is stated to be particularly effective 
as a tissue antiseptic, especially in conditions of 
spreading infection due to streptococci. 


NH„ 



N 

“ Rivanol ” (2-ethoxy 6, 9 diamino acridine) 

In the case of “ Rivanol ” also, evidence has been 
brought forward that it is fixed by the red corpuscle's 
and the subcutaneous tissues, protected thereby 
from excretion, or held at the point where its curative 
action is required. Krom these body cells it is sug- 
gested that the dye is gradually given up to the 
cocci, on which its action is exerted, by a process 
culled transgression ” by Morgenroth. This is 
a process by which a substance is passed from one 
medium to another, when both have strong affinities 
for it, through a layer of an intervening medium 
for which it has no affinity, and in which it may be 
almost insoluble. In this process of depot formation, 
and gradual liberation of the active substance, 
we are concerned with a phenomenon which certainly 
has a widespread importance for chemotherapeutic 
action. We ha we earlier seen c\ idenee of such 
fixation and gradual release in the eases of Bayer 
“ 205 ” and Salvarsan. 

Another suggestive feature of the action of 
“ K \ mol ” on streptococcal infections, is that such 
organ .sins as escape the immediately lethal effect 
of the dye appear to have lost their hamiolytic 
properties, and to have been modified into a relatively 
av ini hint strain. 

YU Conclusion 

We have considered but a few example's of the 
directions in which chemotherapeutic investigation 
has proved practically fruitful, including some in 
which it shows, at. the moment, the most hopeful 
signs of progress. H one considers any one group 
of investigations by itself, one may easily feel, at 
the same t ime, eluted by the practical success obtained 
in the cure of some infection which, but a few years 
ago, seemed beyond the reach of treatment, and 
depressed by the disharmony between the results 
of experiment and the theoretical conceptions, 
hitherto available, of the nature of the chemothera- 
peutic process. Some of the most notable practical 
triumphs in this field have resulted, not from experi- 
mental investigations based on the theory, but from 
an almost empirical trial, on human patients suffering 
from one type of infection, of a remedy which had 
experimentally shown promising results in infections 
of a different and sometimes of a widely different, 
type. The partial success of tartar emetic in try- 


panosome infections might have justified a hope 
that it would have some cflect in kala-azar, but 
hardly a prediction of its really icniarkahle efficacy 
in that previously intractable form of infection. 
Still less would it have justified expectation of the 
brilliant success of this same drug in infections by 
the Schistosoma or Bilharzia-wurm, which but 
recently seemed almost beyond the hope of any 
kind of treatment. With such instance's in mind, 
one might, but a year or two ago, have been tempted 
to suggest that the attempts at theoretical investi- 
gation, of the intimate mechanism of the chemo- 
therapeutic process, had contributed little to the 
practical achievements, and that a reasonably intel- 
ligent empiricism was still the safest guide. I do 
not think that the suggestion would even then have 
been defensible, and it would assuredly have been 
stultified by the results of the past few years. Patient, 
systematic exploration, by routes of which the initial 
sections wore already mapped in the early days of 
chemotherapy, has in these recent, years again led 
to results of major importance, both for practical 
therapeutics and for the theoretical basis of future 
advance. That the original theoretical framework 
begins to show itself inadequate for the expanding 
fabric is good reason for its reconstruction ; but we 
may wvll beware of hasty and wholesale rejection, 
remembering that it served the early builders well. 
I think that it is especially encouraging to note that, 
though, in the action of almost every remedy which 
has proved its value in the specific cure of infection, 
th« re are features which cannot be interpreted by 
a strict application of Ehrlich's distribution hypo- 
thesis, the discrepancies begin to show a new con- 
gruity among themselves. Repeatedly we find 
phenomena which point to the need of modifying 
the theoretical structure m the same direction. 
The conception of a remedy not killing the parasites 
immediately, hut modifying their virulence, or 
lowering their resistance to the body's natural 
defences; of a remedy not acting as such, but in 
virtue of the formation from it in the body of some 
directly toxic product, either hv a modification of 
its structure or by its union with some tissue con- 
stituent ; of an affinity of the remedy for certain 
cells ot the host’s body, leading to the formation of 
a depot from which, in long persistent, never danger- 
ous concentration, the curative substance is slowly 
released; all those concept ions present, themselves, 
again and again, as necessary lor our present rational- 
isation of the effects observed. Tt ran hardly bo 
doubted that they will potently influence the methods 
by which, in the immediate future, new and still 
better specific, remedies are sought. But though 
our practical aim, in relation to the affinities of a 
remedy for the parasite and for the host’s tissues, 
may he radically changed, the meaning of these 
specific affinities, so delicately adjusted to a precise 
molecular pattern, remains dark. Ehrlich’s chenun 
receptors may no longer satisfy us, but w r e have 
nothing equally definite to replace them. 1 have 
endeavoured to indicate what seem to me hopeful 
signs of new contacts between biochemistry and 
chemotherapy. There is promise, in another direc- 
tion, that at least some aspects of the problem 
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of immune specificity aro being brought within the 
scope of strictly chemical investigation, as in the, 
recent, work of Avery and Heidelberger, on the 
constituent of a pneumococcus which combines 
with the specific precipitin. As in Ehrlich’s pioneer 
work in chemotherapy, it can hardly be doubted, that 
an increased understanding of the meaning of immune 
specificity, which but a short while ago might have 
seemed hopelessly beyond the range of attack by 
chemical weapons, will still influence ideas, and help 
to shape the coin's*' of further investigations, on the 
chemotherapeutic process. As the biological com- 
plexity of the problem is realised, it becomes increas- 
ingly a matter for wonder and admiration that so 
much of practical value has already been achieved 
— the treatment of the spirochetal infections, 
syphilis, \ aws and relapsing fever, revolutionised; 
Leishmanm infections, kala-azar and Baghdad boil, 
and Bilharzia infections, which crippled the health 
of whole populations in countries such as Eygpt, 
now made definitely curable ; trypanosome infections, 
such as the deadly African sleeping-sickness, after 
years of alternating promise and disappointment, 
brought now at last within the range of effective 
treatment. And if such results have already been 
attained, in a period during which practice lias 
often and inevitably outrun theory, we may well 
be hopeful for a future, in which fuller understanding 
should make for more orderly progress. 


FORTHCOMING EVENTS 

Oct 1. Sticn/n ok Prune A.wlv.sts and othkk Ana- 
mtuvl (Ukut.sts, in tlio Chomunl Society’s 
Room',, Burlington House, Piccadilly, London, 
W. 1, at S p.m. 

The follow mg papers will he lead: — “ The Doteinu na- 
tion oi Coconut Oil and Rutter Pat in Margarine,” by 
(r I). Klsilon and P. Smith. “ A Piolimmary Note on 
the Composition of the Pat of Goat’s Rutter,” hv P. 
Knowles and .1. (’. rrquluirt. “ The Quantitative 

Estimation of the Degree id Ihdrohsm o! (Jallota n mu 
by Tannase,” by Miss \V. N. Nicholson and J). Rhiml. 
“ Tin* Pemlvei ton-Ni'Uinann Method for the Estimation of 
Phosphorus,” h\ Miss M. R. Richards and \Y. (hxldeti. 
” Appli atom of ‘Formal Titration ’ to the Kjeldalil 
Method ot Estimating Nitrogen,” by \V. S. Shaw. 
Intormal Dinner will lie held for Momheis and their 
f i lends at St James’ Restaurant, J7H Piccadilly, at 
H TO p m 

0< I 2 Smi n"v m CnrMicu, Fnm'stiiy, lit isfol Section , 

th* C’liemual Department ot tlio Eni\ersity 
(Woodland Road), Rrislol, at 7 30 p.m. “ Com- 
bust mn Coniiol m Boiler Houses,” by H. T. 
Rmgi dm* 


■ 

Work has bbgtih on the construction of a plant for 
the manufacture of pulp from straw, to the north of 
Selkirk, Manitoba. M. Dolphus, representing the 
De Vains interests in Great Britain, lias completed 
arrangements, and W. R. Allan, president of the 
Union Bank of Canada, will be on the directorate. 


SOCIETY OF CHEMICAL INDUSTRY 

CHEMICAL INDUSTRY DINNER 

The Autumn Dinner, which will be under the 
auspices of the Society of Chemical Industry and 
the Chemical Industry Club, will be held in the 
Edward VII Booms of the Hotel Victoria, North- 
umberland Avenue, London, W.C. 2, on Friday, \ 
November 14, at 7 for 7.30 p.m., and will be presided 
over by Mr. W. J. U. Woolcock, C.B.E., President 
of the Society. , 

A circular" letter with further particulars and a 
form of application for tickets has been sent out to 
the members. 

BACK NUMBERS OF JOURNAL 

The General Secretary will be glad to hear from^ 
Members or Subscribers who have copies of the* 
Journal for January 5, 1923, or January 4, 1924, 
that they are willing to dispose of to the Society. j 

OTTAWA SECTION j 

On September 4 a joint meeting was held wi 4 ’ 
the Ottawa Branch of the Engineering Institute of 
Canada, Dr. A. E. Macintyre in the chair. 

In opening the meeting the chairman exhibited a 
maj) prepared by the natural resources and intelligence 
branch of the Department of the Lntcrior, which 
showed the production, importation and consumption 
of coal in the various provinces of Canada. 

Prof. W. A. Bone, FH.S., then read a paper on 
“ The Brown Coals and Lignites of the British 
Empire. Why Coals Coke.” Prof Bone expressed 
his great appreciation of the hospitality extended to 
Ihe British Association during the Canadian visit 
and hoped that the visit would strengthen the bonds 
of unity within the Empire. Co-operation was 
necessary in all parts of the Empire in order that 
the great natural resources in brown coals and 
lignites might be exploited to the best advantage. 
The coalfields from Saskatchewan to the Rockies 
were unique and appeared to have been laid late 
in the earth’s history. There was a gradual maturing 
of the coal from Saskatchewan westward. This 
field, perhaps, offered the best opportunity for 
chemists to determine how coals were formed, and 
it would be of great value if Canada would so 
investigate it. 

An outline was then given of coal formation 
and after this the scheme was described for develop- 
ing electric power at the Morwell brown-coalfields 
in Australia, where the coal is burned in water tube 
boiler furnaces after being dried with the waste 
gases. The drying increased the rates of combustion 
and of evaporation more than threefold. The heat 
units might be concentrated with advantage by 
heating to 375 y 0. The Saskatchewan lignites were 
heated to 3f>R°(\ to increase their burning efficiency 
in his experiments with them. The yield of coal 
tar in the low temperature carbonisation of these 
coals was generally' below 4 per cent., so they could 
not be considered a source of oily hydrocarbons. 

The thanks of the meeting was expressed by Mr. 
F. J. Harably for the chemists and Mr. J. L. Rannio 
for the engineers. 
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CORRESPONDENCE 

CHEMICAL AND PHYSICAL UNITS 

Sir, —Some little time ago 1 resigned my member- 
ship of the Joint Committee for the Standardisation of 
Seientifie Classware, so 1 may be permitted to criticise 
their report. 

Their resolution to the effect that “ volumetric 
glassware shall be < fradunlul in terms of " the millilitre, 
involves metaphysical rather than physical con- 
siderations. They do not make it sufficiently clear 
that the difference involves an error of the order of 
] part in 35,000, which is far outside the limit of 
error of manufacture*, and indeed, no ordinary 
laboratory would have* the means of determining 
^whether an article should really be marked c.c. or ml. 
kVhat the Committee really has done is to show the 
(weakness of the suggestion put forward by another 
representative committee of chemists to the effect 
that the Mohr unit should be adopted as the basis of 

I standardisation of chemical glassware. The N.P L. 
could well have dealt with this suggestion without tin* 
aid of a second committee. 

While referring to units it if an extraordinary fact 
that a very large* number of chemists consistently 
refer to normal pressure* ’* as being represented, 
in London, by 700 millimetres of mereun As a 
matter of fact the international unit refers to sea level 
in Lat . 45, which is equivalent to 750*55 millimetns 
in London. It is upon this basis that we iccknu I he 
mass of a litre of oxygen at 1*4290 giams Taking 
the normal pressure at 700 millimeties an error of 
1 in 1700 is involved. It is not of much use reading a 
barometer to 01 mm., applying a correction tor 
temperature reckoned to be of the same eider of 
accuracy, and then neglecting the gravity collection 
of about half a, millimetre. 

technical work standard pressure is often taken 
to I.-* 30 in. of mercury at (PC. This is equivalent 
to 7bj 98 millimetres. This involves a. departure of 
about 1 in 300 from normal pressure, but tin* dili’eience 
is often ignored.- I am, Sir, etc., 

M. W. Thayers 

147. Queen Victoria Street^ 

London, E.C. 4 

THE EARLY HISTORY OF CHEMICAL INDUSTRY 

Sir,- - According to Parkes, a workman who had 
absconded from Roebuck's employ started a works 
for the manufacture of sulphuric acid at Rridgenorth 
(Salop) in 173b. The writer will be grateful for any 
confirmation of this statement, and further particu- 
lars, if known. 

Roebuck's works are stated by Prosser to have 
been in Steelhouse Lane, Birmingham. They even- 
tually passed into the hands of Messrs. Alston and 
Armitage, and W'ere continued under the name of 
Alston and Sons down to the year ]82o, or perhaps 
later. Presumably these wore the works at which 
the first leaden Vitriol chamber was erected. It 
would be of great interest to hear if any drawings or 
other illustrations of early chemical works or plant 
are in existence at the present date, or indeed, por- 
traits of some of the early pioneers of chemical manu- 


facture. The following names of those who have 
shared in lading foundations of the heavy chemical 
industry, occur to me at random- Drchbel, Ward, 
Dossie, La Folia*, Roebuck, Uarbett. llolker, Clement, 
Desormes, Cay Lussac, < Hover Tin* list could doubt- 
less lie consid(*rabl\ extended. lllmt oil ions of early 
chemical plant , t lie result of their effort s w ould form an 
interesting series of cousideranle historical value. — 

1 am, Sir, etc , 11 A. Ai nios 

J20, Whitchcdge Road 
( larston 

September 13, 1924 

PERSONAL AND OTHER ITEMS 

His Royal Highness Prince Arthur of Connaught 
has graciously consented to undertake in November 
the formal opening of the Ramsay Labor itorv of 
(.Tiemieal Engineering at University College, instituted 
ill 1923 as part of the Memorial to the late Sir William 
Ramsay, K.C.R , F.R.S. A full course of study in 
chemical engineering will be provided in the labora- 
tory in the coming session, leading to the degrees of 
M.So. or Pli.D. in Chemical Engineering. The* 
Course is designed to meet the demands of the manu- 
facturing industries for men trained in the application 
of scientific methods to the design and operation of 
industrial chemical processes and plant. Special 
facilities are pro\ ided for research. 

Mr. W. 4. V. Woolcoek, C.B K, president of the 
Society of Chemical Industry, has been elected an 
Honorary Member of the Chemical. Metallurgical and 
Mining Society of South Africa, for the sear (‘tiding 
June 30, 1925. 

During the recent autumn meeting of the 
Institute of .Metals. Prof T. Turner, the president, 
announced that £1000 had been given anonymously 
to the endowment fund of the Institute. 

l)r. J. S. Haldane has succeeded Sir John ( ‘adman 
as president of the Institution of Mining Engineers. 

The Ministry of Agricult hit announces that the 
Co\ eminent lias decided to provide a further sum 
of £500,0(10 for agricultural education and research, 
in addition to the funds mailable for the same object 
amounting to £1,000,000 under the Corn Production 
Acts (Repeal) Act, and about t‘400,000 a year fiom 
other (Government funds. 

The following awards for the year 1924 25 have* 
been made by the Salteis Institute of Industrial 
( hemistrv and approved by the Couit of the 
Company : Fellowships au* renewed to Dr. \\ . (L 
Sedgwick, Armstrong College, New'eastle-on-Ty lie, 
and Oxford Fellow, 1923 24, and to Mr. \\ . Rander- 
snn. Imperial College of Science and Technology, 
Fellow, 1922-23, and Hon. Fellow, 1923-24 (during 
tenuie of Albert Kahn Travelling Fellowship). 
Fellowships are awarded to Mr H H. Eveis, 
University of Liverpool; Mr K. Knight Law, 
University College, Nottingham : Mr. H S. Fink, 
Univeisitv College, Nottingham, and Oxfoid : and 
Mr. V. E. Varsley, Rirminghani ITiK c'sity. Tin* 
Salters' Institute has also awarded 72 (Grants in 
Aid to young men and women employed in chemical 
works in and near London to facilitate their further 
studies. 
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AW greatly regret to announce the* death of 
Mr. Otto Heiuior whilst on a visit to South Africa. 
An obituary notice of Mr. Ifehner. who was an 
original mem her of t ho Society of Chemical Industry, 
Mill appear in a later issue. 

The death is announced, at tin* age of 80, of Mr. 
John Allen, chairman of Frederick .Vilen & Sons, 
Ltd., chemical manufacturers, Poplar, and an 
original member of the Society of Chemical Industry. 
Empire Motor Fuels 

The report of the Kmpire Motor Fuels Committee 
set up L\ the ImpMial Motor Transport Council 
has been published by the Institution of 
Automobile Kiijjinccrs The report constitutes a 
remarkably complete review ot practically every 
motor fuel whether commercial or not, from the 
points of view* both of chemical and ph\ sical properties 
and of cfliciency in actual use*. r riit* possibilities 
of alcohol alone or in admixture with otlier finds 
arc shown to be ver\ promising, and interesting 
results lone been obtained in the piewntion of 

knock mu b\ adding v er \ small amounts of 
pvridinc, diothvl and tetraethyl com pounds to the 
fuel. The results are given of tests with 90, bo 
and 99 per cent, alcohol and with mixtures of alt oliol 
and ether. 'Die reports of sub-committees oil 
ilenatural ion and excise restrictions ha\e been 
published separately . 

Fur Dermatith 

r Die Ministry of Health has issued a report (Reports 
oil Public Health and Medical Subjects, No. 27, 
pp. 21. H M. Stationery Cilice, Price Od.) of an 
enquiry into tin* occurrence of dermatitis attributed 
to the wearing of fur collars Examination showed 
that the disease was caused by furs consisting of 
rabbit skins dyed to resemble heaver The dyes 
used were found to he parapheny leuediamine and 
meliipheuy leiiedianiine, which have to he developed 
hy oxidation, hydrogen peroxide being generally 
used Wl»i*ii oxidation is incomplete owing to 
carelessness or from motives of economy, aellvciy 
irritant bodies such as qiiiuone di-imide are produced, 
and these products set up dermal itis. It is concluded 
that defective or careless technique in the use of 
potentially dangerous dyes js, in all probability, 
the cause of fur del mat it is. 

“Antiknock*’ Compounds 

It is well known that the presence of a minute 
(plant it v of tetraethy l lead in motor fuel will prevent 
knocking in int< rnai-eombustion engines, but no 
explanation has been given of tin* mechanism of 
this cm ions phenomenon. An explanation has, 
however, been suggested hy G. L. WergR and K. A . 
Grimm {lud <(■ Hxtf ('k>w , Sept., According 

to tli('S(' workers, i I k- energy released flHIie reaction 
of the hydrocarbon with oxygen serves' in part to 
liberate electrons from the reacting molecules, and 
the electrons, propelled at high v( loeity from the 
flame* front, ionise* the* molecules in the gas in front 
of the flame, this ionisation being regarded as the* 
cause of tin* acceleration of the* flame. It is thus 
suggested that the function of the lead atoms in 
tetraethyl lead is to attract these electrons, and 
form highly -charged lead ions, thus preventing the 


ready ionisation of the unburned hydrocarbons. 
In addition, the lead, it is considered, will attract 
the positively charged hydrocarbon ions and thus 
render them momentarily inactive. Experiments 
made by the authors provide evidence in favour of 
their theory, and the work is being extended to 
other antiknock compounds. 


Italian Mineral Production In 1923 I 

The following table shows the output of the various 
minerals and their products in 1923 as compared 


with 1922 : — 

M inc.8 — 

Iron oro 

• 

19112 

Metric 

tons 

311,214 


1923 

Metric 1 

tons | < 

295,450 - •- 

Ferromanganese . . 


3,196 


10,050 \a 

Manganese oro 


4,694 


9,190 w 

Copper oro 


7,863 


7,230 x 
30,804 

Lend oro 


30,617 


Zino oro 


94,956 


136,881 v ° 

Antimonial oro 


607 


700*, rep 

Iron pyrites 


486,000 


493,11? tha 

Anthracite 


26,423 


mSS *> 

Coal 


168,929 


Lignite 


745,402 


938,22 

Bituminous schist. . 


5,476 


2,5d 

Pent 


56,687 


56,1 <0 

Raw sulphur 


167,339 


248, it 6 

tlrouucl sulphur oro 


22,706 


] 5 ,.*oo 

Rock salt . . 


49,802 


53, f 59 

Medicinal salt 


86,572 


] "0,1 97 

Petroleum . . 


4,290 


4,810 

Asphalt and bituminous 
rock 

67,895 


140,250 

Bauxite 


66,646 


08,222 

Lrucito 


18,000 


8), 720 

Boric acid 


2,448 


it, 500 

Crap hi to 


4,546 

* 5,584 

Quarries — 

Pumice stono 

As host oh 

V 

21,036 

540 


30,000 

1,510 

Steatite and talo . . 


26,485 


31,140 

Barytes 


21 *300 


26,300 

Coloured earths 


0,505 


10,000 

Quartz and felspar 


39,804 


40,770 

Porcelain clay 

. ! 

7,687 


9,885 

Magnesium earths 


8,700 


13,250 

Refractory material 

• *{ 

48,779 

21 6,540 


58,250 

Siliclous sand 



241.000 

Fluorspar • 


** l 


3,362 

Metalts—yUal Industries — 
Pjg iron 


143,198 


229,100 

Synthetic pig iron 


14,400 


18,000 

Steel and iron in ingots 


981,419 


1,121,912 

Metallic alloys 


20,214 


28,180 

Lend . . 7. 


10,709 


17,0591 

Silver 


6,367 kilos 

9,536kilos 

Zinc 


3,082 


3,700 

Zinc white . . 


715 


1,009 

Copper cement 


409 


397 

Antimony . . 


209 


175 

Asphalt 


41,920 


38,400 

Refined bitumen . . 


993 


900 

In ferro-alloys, the 

production 

of 

which was 


insignificant before the war, considerable progress 
lias been made. Steel production in 1923 was 
greater than it was before the war (933,500 tons in 
1913), hut less than the 1,331,041 t. recorded in 
1917, the record year. The facilities of the Italian 
plants were greatly enlarged during the war and 
at the present rate of production it is estimated that 
they are working at only about tvvo-tbirds of their 
capacity. The production of metallic zinc in Italy 
is very small, most of the ore being exported to 
Belgium, France and Germany. The zinc industry 
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is new to Italy, and no production of metallic zinc 
is recorded for 1913, 1914 or 1915. Italy’s zinc 
resources wore materially increased during the war 
owing to the existence of important mines in the 
annexed Andrian territory. The production of 
metallic lead, although considerably greater, is still 
iclow the pre-war average of 21,074 t. The present 
esources of copper are very limited, having declined 
roin 80,953 1. in 1914 to 7230 t. in 1 923. No metallic 
opper was produced in 1922, but 150 t. was recorded 
or 1923. Imports of copper in 1923 were 40,983 t., 

>f which 20,539 t. was supplied by the United 
States In 1923, 1500 t. of nickel ore was mined, 
is compared with 22 t. during the previous year, 
)ut no production of metallic nickel is recorded, 
lixe output of bauxito in 1923 was approximately 
30 per cent, greater than in 1922, whilst that ot alu- 
minium remained practically stationary around 800 1 
Practically the entire output of fuel consisted 
>f lignite, although 159,500 t. of coal, which is 
xctually a high-grade lignite produced in Istria 
is also recorded. It is interesting to note that 
lifter having shown a decline from a maximum ot 
2 117 145 t. in 1918, the production of lignite is 
again’ increasing and reached 938,229 t. in 1923. 
The agreement between the Sicilian sulphur con- 
sortium and the American producers, concluded m 
March, 1923, resulted in a considerable increase in 
the Italian production of raw sulphur, but there 
was a small decline in the output of ground sulphur 
orv.— (U.S. Com. R<p., May 19, 1924.) 

Shock resisting ylass iti Czechoslovakia 

The T’mgim Glut* Works, organised in 1919 rwlli a 
share ra | nil'll of 12.000,000 crowns, is cmmg.'d pruiei- 
nallv m The inai.ii factiirc of laliorafory glass anil oilier 
speeial glass prodnets. and lias lately eonie to ail 
agreement with Ihe owners of the patent for the 
on duetloll of a slioek -resisting glass under file trade 
nan ■ " Resistn," whereby " Resist. -i glass shall he 
produced as soon as the plant can make the neees.-.aiy 
technical prepa rations. 

The World's Production of Fertilisers 

In 1923 the output of ammonium sulphate was as 
follows France, SS,000 m.-t. : Germany, fioo.ooo 
m t • United Stales, 420,000 m.t. ; Britain, IKiO.ooO 
nit ’and .Japan, 70.000 m.t. In the same year, 
France produced ‘>0,000 m.t. of cynnaniide, Germany 
400 000 m.t, and dapan 40,000 m.t. lm]>orts ot 
Chilean nitrates into France amounted to 2(1S,000 i. 
as compared with 322,000 t. in Notwithstand- 

ing the reduced output of natural phosphates else- 
where Algeria, Tunis and Morocco steadily developed 
their production. In Northern Africa ll.e 
of extraction has been as follows : — Algeria, 4IG.OOO t. 
in 1021 • Old, 000 m.t. in 1023 ; Tunis, 1 ,418,000 m.t. 

in 1921, and 2,201,000 m.t, in 1923 ; Morocco, 

SOOOt) m.t. in 1922, ancl 190,000 m 1923. Whilst 

the world's output of superphosphates decreased 

to 9,094,000 t. in 1923, against 12,222,<Jt.O t. in 1 . , 

French production has inc reased from 1,9/9, 000 m.t 
in 1913 to 2 21.7,000 m.t. in 1923. Ihe output of 
donhosphorisi’ng slags is decreasing, Franc e producing 
(117,000 m.t. in 1913, and n.So.tMMi in 1923 ; 
bourg, 282,000 m.t. in 1913, and -.!•>, 000 m 19-3 , 


Germany, in 1913, 2,029,000, and 480,000 m.t. in 
1923 ; and Belgium, 4S2 9U0 m.t. in 1913, as against 
275,000 in 1923. Thu production of potassium salts 
has risen from 1 10,355 t. in 1921, In 230, duo t. in 1922, 
anil 248,528 1. in 1923. Whereas 42,137 1. was 
imported in 1913, about Ki7,ouo ml was exported 
in 1923, about 10,000 m.t. going to (heat Bntain. 


COMPANY NEWS 

UNITED INDIGO AND CHEMICAL CO., LTD. 

The report tor the war to dune 30. 1924, shows a 
gross prot»t of £11, 587. which includes excess profits 
duty previously reserved and was struck after pm- 
viding an u nst a t c< l aniou m t f< >i dc pi etna t ion ( «ei iei al 
charges absorb £4009, leaving a net prolit <>l £30.918. 

,\ furtlier dividend is proposed on both flic preference 
and ordinary shares, making U> per tent i«>r the Near 
(compared with 10 per cent last .uai.and 121 per 
cent, for 1921 22). earning forwaid 411.202, against 
49909 brought in. 

BRITISH ALUMINIUM CO., LTD. 

3 he directors announce a dividend al the rate of 
5 per cent per annum, less ta v, on the onimai v shales 
for the mx months ended dune 30, 1921, paxable 
( Utober 1 . 

BURT, BOULTON, AND HAYWOOD, LTD. 

Since t he last report 92,000 oidinan shuns have 
been issued. and also 4300 000 0 per cent Jiist limit - 
ocp debenture .stock. I he latter will take the place 
of the Bank loan (for £214,000) appearing in tho 
balance sheet. Net prolits of £72/328 were earned 
in tlu Near to dune 30 last, after writing oil 420.000 
for depreciation Hu* balance of 410.103 brought 
forward is added. The preference dividends, the 
interim ordinary dividends, and distribution on the 
workers' cert ideates absorbed 410.908 A Imal 
dividend of 4 per cent, is proposed on Ihe ordinary 
shares, making 8 per cent, free <4 tax for the Near 
(the same as for the preceding twelve months), 
together with a final distribution ol 4302 on l ie 
workers' ei rtifieatcs. Jn addition £:10.IKM> is to be 
carried lo reserve, and there will be a balance ot 
£17,241 to be carried foiw.ml. 

LEYLAND AND BIRMINGHAM RUBBER CO. 

Profits for tlie Near ended dune 30, 1924. amounted 
to £78,739. a decline of £.">004 on the previous \oars 
t i < » u r< 1 Depreciation, resrm* f< r discounts, bad and 
doubtful debts and directors' remuneration absorb 
£20,450 (against £19.332), leaving a net protit ol 
458.283, compared with £04.470 Ihe directois 
recommend a final dividend of 7! per cent, on the 
ordinary shares, again making 10 per cent., placing 
£5000 to the reserve account (against £7000), leavmg 
£31 ,071 to be carried forward, compared v\ ith £3o, ( 91 
brought in. 

NEW TAMARUGAL NITRATE CO., LTD. 

An interim dividend of in per cent, b announced 
on account of profits for the v ear Jo duly 31 (the 
same as the interim dividend for 1922-23). 
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REPORTS 

Report on Tin*; Industries and ('o.mmiihck of 
Spain. Dated March, 1921. By (’apt. U. de H. 
Charles, U.B.F., H.M. Commercial Nocietarv, 
Madrid. Department of 0\ ei.seas Tiade Dp. 7S. 
U.M. Stationery (Mice. 1 921 . lb ice 2s. (id. 
Little advance was made either comnicieialh or 
industrially during 1923 (<;/ ('hm tuul 1922, 

991 ). The two main problems aje Morocco and 
transport, still await mu solution The most acute 
stage of the industrial crisis occurred in 102*1, hut 
is now considered to he past, and better results aie 
hoped for during 102-1 

In the nimiiio and metallurgical industries the vear 
opened with good prosjieets which were, however, 
not fulfill' d. r l he protection given bv tin* Cmi- 
heivatixe (h>\ernm<iit to the* eoaJ industry was much 
modified. The outjiut from the Ashman mines 
was 2,200,0(0 <., and 1,2(0 (( 0 t. of British e< al were 
import(*d, the total consumption being 2,GS4 ,000 t. 
Owing to reduced British demands tin* output of 
iron ore was low. Lxports of cupreous pv rites fell 
and pi ice-cutting by the larger produceis jilacod 
niaiiN small eoneems m difficulties. r l he lead 
industry remained about the same, 04 IS2 t. being 
exported in 1922 : the present high prices are hading 
to the opening oi fresh workings. Zinc output was 
slightly impioved, but that of mercury fell some- 
what, though an improvement is hoped for this vear. 
Lenient production increased considerably ill 1922, 
the output being estimated at GOO, 000 t . 

Harvests in general were above the average, but 
prices fell owing to reduced purchases : tin* sugar 
crop was abundant. 

Tin* total value of imports in 1922 was 270S 
million pesetas (nominally 11 — 22-22 pesetas, 1922 
average about 22) against exports 1117 mill, 
pesetas. There were increased imports of oils, 
natural earths, phosphates of lime and window-glass, 
and decreased imports of coal, coke and briquettes, 
lime, cement, asbestos, tar and pitch, and glass 
other than window -glass. Among metals and manu- 
factures of metals there was some change in the 
products in demand, steel in lumps and rough if on 
bars showing a big increase for example, whilst 
pig- iron imports fell considerably The United 
Kingdom holds a fairly good position here with 
Belgium, Germany and the United States as the 
rhief competitor. Among chemical 6 ?, dyestuffs are 
obtained but little from lliiscoiintry, which, however, 
hold** the haul in oils, fats arid waxes, glycerin, alkali 
borates, eoppei sulphate, ammonium sulphate and 
oth'T ammonium salts, and cream of tartar. Among 
textile im polls Great Britain has a strong competitor 
m h runic The total imports from Cheat Britain 
in 1922 v-rc valued at 01 1,222,212. 

Report on tub TTnanmai. Commercial, and 
t.NDrsTRivr, Situation of At stria. Revised 
to July, 1924.. By o. y. J'iiifpotis, O.B.K., 
ILM. Commercial Secret arv , Vienna. Depart- 
ment of Overseas Trade.* Bp. 20. H.M. 
Stationery Oflice, 1924. Brice Is. (id 
The league pf Nations scheme for the recon- 
struction of the country has met with much success. 


and the budget is due to balance bv tlie end of this 
vear. The improvement in national finance is not, 
however, reflected in the general economy of the 
country ; a financial crisis in the spring of this year 
led to a number of failures. On the other hand 
unemployment has recently decreased. Bolit ieallv , 
tlie country has been undisturbed and relations with 
neighbouring countries are excellent. 

The agricultural industry still has far to go before 
reaching [ire-war standard, though a steady impiove- 
inent has been noticeable since 1919. Coal con- 
sumption in 1922 was again lower than in the pre- 
vious year : unemployment in various industries 
off eis some explanation, but the development of 
water-power is also beginning to make itself felt ; 
the decrease, too, is mainly in lignite. 2 ’here is 
strong competition between ( V.eehoslovnkia and 
Boland for tlie .Austrian market in black coal ; 

72.000 tons of coal and 24,0(4) tons of coke were 
imported fioni (beat Britain. 

The country is highly industrialised and has a 
large surplus of manufactured goods for export. 
The industrial crisis which followed the stabilisation 
of the crown in 1922 lasted throughout 1922, but 
has diminished in intensity and unemployment has 
decreased consider ably, largely owing to the occupa- 
tion of tin 1 Ruhr and the collapse of (Germany as a 
competitor. Production of pig-iron in Austria in 
1922 amounted to 222,172 t. and of steel to 499,442 t. ; 
the latter part of the vear was the more favouiable. 
The percentage of full production in .February, 1924, 
was estimated as follows Leather GO, hoots 20, 
rubber 100, cotton 72-SO, wool rather higher than 
cotton, hemp and tlax GO, knitted go< ds GO, glass 20. 
The stagnation of Austrian industries is likely to 
last some time, both on account of the loss of pie- 
war markets and also the high lutes of transport. 

In 1922 imports into Austria amounted to 

177.122.000 against 172,220,000 in 1922, whilst 
exports weic valued at l’42.22S.GOO, against 
i*4G, 209,000. The rise in imports was mainly in 
articles of food and drink and in tinished goods, 
rather than in materials and machinery for the 
improvement of industrial and agricultural pro- 
duction. The principal source of imports is Czecho- 
slovakia, with 22-2 per cent, of tin* total in 1922, 
Germany coming next with 1(5*0 per cent., followed 
by Hungary with 1 1 -4 per cent. The most important 
exports from Britain to Austria are leather, textiles, 
iron, and raw and semi-manufactured materials. 


A HOT SPRING AT ARCACHON 

This spring, which w r as mentioned by our special 
correspondent in his account of the Fourth Congress 
of Industrial Chemistry at Bordeaux, was discovered 
as the result of borings put down to 4G4 m. in the 
Abatille Forest by the Soeiotc de Reeherches d’ Hydro- 
oarbures. The waler, at a temperature of 22 ’ C\, 
springs to m. into the air, (lowing at a rate of GO ,000 m. 
per hour, and its radio-activity is similar to that of 
the mineral waters at Vichy. The water is alkaline, 
contains free carbonic acid, nitrogen and sulphide, 
and is slightly magnesium. 
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The Action of the Heater. By Dr. S. Smith. 
Translated by Major B. Marx, M.O., B.Se. 
Bp. xi-f-2!2. London: The Technical Section 
of the Papermakers’ Association of Great Britain 
and Ireland, 19211. Price los. 

The important part which Ihe beater occupies in 
the manufacture of paper is -well known, and the 
statement that “ the sheet is made in the beater ” 
is in many instances justified. Mr. C. F. Cross in the 
Foreword quite correctly describes the beater as the 
pivot of the mill, and the beating preparation of the 
fibrous raw material as the papermaking operation. 

“The Action of the Beater ” is a particularly 
valuable addition to the literature, because in it 
the author discusses the results of a very large 
number of systematic experiments which he has 
carried out under mill conditions. 

In the introduction the author draws attention 
to the widely different views held by papcrniakers 
on the question of beating and of makers of beaters 
on their construction, and everyone* will agree with 
him that “ any reliable theory on the beating opera- 
tion must be largely bast'd on detailed investigation 
of all the. factors concerned.” 

Both in the Introduction and in Chapter Yl, 
“ Comparative, Beating Tests,” the work earned out 
by previous investigators is fully, and in many 
eases, critically discussed. 

In Chapter I the author deals with the effect of 
beating on the character of the stuff with regard to 
physical changes, such as shortening of the fibres 
and of “wet heating” which may result in both 
physical and chemical changes of the fibres. 

Chapter IT, “ The Mechanics of the Beating 
Tackle ” ; Chapter III, “ The Theory of Beating ” ; 
ChapU r IV, “The Beating Pressure”; Chapter V, 
“ Influence of Pressure and Consistency on the 
Beating Act ion, ” contain a mass of detail which will 
be found of the utmost interest to all concerned with 
the manufacture of paper. 

In Part TI, Chapter I to IV % the author discusses 
the results of exhaustive experiments into the power 
consumption of beaters. 

The study of the “Conditions Governing t lie 
Formation of Fi b rages ” dealt with in Part 111, 
to which hitherto but little attention lias been paid, 
will be found of Hpecial interest. Dr. Smith lias 
made a careful study of this subject, which is one 
of the most important factors in determining the 
efliciency of a beater. 

We are indebted to Mr. C. F. Cross for the “ simple 
descriptive word” Fibrage, which means “the fibre 
attaching itself to the bars and brought under the 
direct milling action between the bars of the roll and 
bed plate.” 

Those who are unable to follow the mathematical 
treatment of the subject wall find a very useful 
summary at the end of the book, in which the author’s 
conclusions are set out in non-mathcmatical terms. 

The book should be carefully studied by every 
papermaker and papermaking engineer. 




O \ 

The industry is greatly indebted to t ftvTVelin ic al ^ / 
Section of the Pa pci makers’ Association**^ Gfeit ** v ' v 
Britain and Ireland for publishing this work' hr~*" 
English, and last, but not least, to Major Marx for 
his excellent translation. 

J. Hr KUNER 
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The Desion and Wohkino of Awwn\i\ Studs. 

By P. Parrish, A I.C., M.l.Chcm.E Pp .\\n-f 

283. London: Ernest Benn. Ltd . 192 1. Price. 

40s. net. 

Mr. Parrish s book should receive a hearty welcome 
from all who are connected with the working of plant 
for the recovery of ammonia from any form of 
ammoniacal liquor, for though there are other books 
containing general descriptions of ammonia plant, 
there are none within t Ik* icmcwcj s knowledge* 
dealing with the matter in detail from the point of 
view of working the plant in such maimer as to 
obtain from it the greatest efficiency and economy 
in manufacturing costs. This book well (ills the 
gap. as would be expected in view of Mr Parrish s 
extended experience in the working of these plants 
and the long and careful study la* has made of the 
different processes involved, and of the principles 
on which they depend. Whilst it is probable that 
there will not be universal agreement w itji os cry 
one of Mr. Parrish’s conclusions, (sen those who 
differ from him on some points will gain much from 
a study of the hook whether they art* concerned with 
the daily wovking of the plant or the design of new 
and better apparatus for the purpose. 

What may be termed the leading ‘ motif ’ of 
the book is economy in steam, and consequently 
in fuel consumption, a matter very largely neglected 
in the past. This neglect was chiefly due to the 
fact that the users of such plant were, for the most 
part , gas undertakings or coke o\en installations, 
which happened to have available supplies of poor 
fuel suitable* for the purpose which were barely 
saleable, and. in consequence, economy of such 
fuel made but a small showing in reducing manu- 
facturing costs. The great rise in the commercial 
value of even such low-grade fuels, lias, however, 
entirely altered the position, and a reduction in fuel 
consumption is now realised as imperative, even 
by those who formerly regarded this as unimportant. 
But , although steam and fuel economy may be re- 
garded as tin* main theme, adequate consideration 
is also given to the underlying pimciplcs of the still 
and the accessory parts of the plant, such as pre- 
heaters. dcphlegmators liming apparatus and coolers ; 
the manufacture of concent rail'd gas liquor, con- 
centrated ammonia liquor, and liquor ammonia arc 
all dealt with, as well as the difficult problems 
associated with the satisfactory handling of the 
waste gases and waste liquor produced in the process, 
and directions are indicated m which these arc 
capable of improvement. The most noticeable 
omission in the hook is that nothing is included with 
regard to the manufacture of ammonium sulphate 
from the gases given off from the st ills, although 
(except for the ammonia-soda process, where the 
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ammonia from the stills is, for the most part, used 
over and over again and only losses having to he 
made good) by far the greatest amount of ammonia 
evohed irom the stills is made direct into sulphate. 

The hook is well printed on good paper, and the 
illustrations are numerous and, for the most part, 
good and clear. There are, however, some defects 
winch should he remedied in future editions. For 
example, in Tig. Ib7. representing diagrammal ically 
the still used in the ammonia-soda proeess, the 
arrangement is not very Hear, and part of 1 lie figure 
seems to have wandered into Tig. IPS on the next- 
page Tort her, where the illustrations are numerous, 
these sometimes net separated by several pages from 
the d< script inns, which is somewhat exasperating 
to (lie reader, and though probably to some extent 
unavoidable, might be made less extensive. 'The 
number of typographical errors is also rather large, 
tin mgh these are, for the most part, routined to 
transposition of ligure*s, and especially to the chemical 
formula; and equations, whit h suiter rat her se\ erely 
in place's. H. (L C<m/\i\n 


1. ( n km i sc n k Ri:\kti<>m:\ in < \ ua.kktkn By R 

To Liksko \no. Bp no. Dresden and Leipzig : 
Theodor SteinkopIT, 1!)2I Brice* SO. 85 net. 

2. Lie ift i ni) Tar me rx Kotj,oidkn. By \V<>lf«jan<j 

OsTW \l.O. Pp- A’ TV. -f- 551). i)restlen and 

Leipzig : Theodor SteinkopjT, 1024. Price 87. 00 
ne*t 

1. The* study e>f reactions in jellies is one of the 
most fascinating line's of colloidal research, owing 
paitly te » the beauty e>f many of the* results, anel partly 
to the he>p<\ remote anel tantalising though it is in 
many instances, of their threming light on the* origin 
of natural structures The' subject hears e)ii so many 
different disciplines that the literature is even mein' 
widely scattered Ilian that on other brane'hes of 
ce >1 Joie i chemistry, and the* author has done a service 
to students by pretending a brief hut ejuite adequate 
account of our present knowledge. A short i 1 1 1 re > - 
duct ion is follow (‘<1 by a elcscription of the experi- 
mental technique ot diffusion and precipitation 
cNpcvimcnts , a dKeussion of Bringdieim’s rule* fe>r 
the ehroctiein in which the reactie)n proceeds, and 
chaj)te‘rs dealing with apparent ad to in fji s/ez/.s-, 
the* ele'gre'c e »f eli^persit \ anel erystalli >gra pli ie peetili- 
aiitie's of the pree-ipitates formed in jellies. r fhe 
rest of the volume is deveited te> the; phenomenon 
e)l periodic preeijiitation now generally associated 
with tli< • author's name*, the* closely relateel " rhyth- 
mical crystallisation, " and the ir bearing on natural 
structures. Tew readers, unfamiliar with the 
literature*, would gather from those chapters how T 
important have*, been the author's ow n contributions ; 
wherever possible, he describes the work of other 
in\ e*stigators rather than his own. Even the 
illustrations, which arc well chosen anel reproduced, 
are largely taken from the* papers of either autliors. 

The we)rk should he' useful te) a large circle of readers 
and will probably tempt- me>st of them to make at 
least one set of “ Liesegang rings.’’ 


2. This large volume is described as the first 
part of a treatise* on the* optical properties of colloidal 
or, more generally, disperse, systems. A comparison 
with standard works, such as Treundlieh s “ Kapil- 
larchcuiie,” which devotes a total of about 25 pages 
to these properties, is all that is necessary to impress 
the reader with the magnitude of the task accom- 
plished by the author. An immense range of 
literature has been drawn upon, and the material 
has been marshalled so as to exhibit the two aspects 
which the author emphasises in his other works ; 
the continuity of phenomena, from coarse dispersions 
to molecular solutions, and the variation of any one 
property with the degree of dispersily. The matter 
is treated under live principal headings : T. Turbidity 
and the Tyndall phenomenon ; IL The ultra- 
microscope and the qualitative and quantitative 
ultra-microscopic investigation of disperse systems ; 
III. Polarisation and optical activity ; IV. Absorp- 
tion and colours, and V. Refraction and dispersion 
in disperse systems. 

In the lirst section the factors which cause turbidity 
in disperse systems, viz., refraction, reflection and 
diffraction at the interface, and their relative share 
with varying degree of dispersity, are discussed at- 
great length for both dielectric and metallic particles. 
T lie chapter on ultra-microscopy is by far the most 
exhaustive treatment which this subject has recched 
in a textbook so far, and it is illustrated h\ a num her 
of ven beautiful and instructive plates The third 
section gives the theoiy , as tar as it has developed, 
of polarisation by metallic and by non-conducting 
particles, and a mtv full account of the variation of 
the specific rotation ot gelatin, tannin, etc., with 
age and concentration. In the fourth section the 
validity of Lambeit’s and Beer s absorption formula 1 , 
for disperse systems is discussed, as well as the pro- 
duction of colour 1>\ tlu* three factors which cause 
turbidity. The linal section deals with tlu; problem 
of expressing the refract i\e index of disperse systems 
in terms ol tin* indices of the phases, their ratio 
and degree of dispersity. 

The hook is written throughout with that ob\ ious 
and lively joy in tlu* subject which is characteristic 
of all the author's works and itucs tempts 

him into an almost epic breadth of treatment. The 
plan of the work -or. perhaps the nature of the 
subject in\ol\es a considerable amount of repetition, 
some of which seems avoidable , thus it is not quite 
easy to see why opalescence should he treated quite 
separately from turbidity, and why Lord Rayleigh's 
formula, should thus be discussed very amply in 
two places. A number of minor points, on which 
differences of opinion are possible, might lx* made, 
but they would exceed the scope of this review and 
do not materially affect the value of this pioneer 
work. The volume will have to have a place in 
every library of colloid chemistry, and the purchaser 
may tint l some consolation for the high price (which, 
no doubt, is partly justified by the expensive illus- 
trations) in the thought that very little of if is 
spent on information already available in the other 
volumes on his shelves. 

Emil Hatsciikk 
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MARKET REPORT 

This Market Report is compiled from special information 
received f r om tho Manufacturers concerned. 

Unless otherwise .laird the prices quoted below cover fair 
quantities net ami naked at si tiers' works. 

GENERAL HEAVY CHEMICALS 

Acetic Acid, 40% toch. . . £23 10a. per ton. 

Acid, Boric, Commercial- - 

Cryst £ 45 per ton. 

Powder.. .. .. £47 per ton. 

Acid Hydrochloric . . 3s. 9d.~ Os. per carboy d/d., 

according to purity, strength 
and locality. 

Acid Nitric 80° Tw. .. £21 10s. - £27 per ton makers’ 
works, according to district 
and quality. 

Acid Sulphuric . . . . Average National prices f .o.r. 

makers’ works, with slight varia- 
tions up and flown owing to 
local considerations : 140° Tw., 
Crude Acid, 05s. per ton. 108° 
Tw., Arsenical, £5 10s. per ton. 
108 ' Tw., Non -arsenical, £0 15 b. 
per ton. 

Ammonia Alkali., .. £0 15s. per ton, f.o.r. Special 
terms for contracts. 

Ilc-aching Powder .. Spot £1 1 d/d. ; Contraet £10 d/d. 
4 ton lots. 

Bisulphite of Lime . . £7 per ton, packages extra. 

Borax, Commercial — 

Crystal £25 per ton. 

l’owder £20 per ton. 

(Packed in 2-cw»<. bags, carriage 
paid any station m Croat 
Britain.) 

Calcium Chloride . . £5 17s. (id. pn ton d/d. 

Copper Sulphate . . .. £25 per ton. 

Methylated Spirit 04 o.p - 

Industrial .. ..3s Id.- -3s. 5d. per gallon, accord- 

ing to quantity. 

Mineralised .. .. 4s. 2d. — 4s. Gd. 

Nickel Sulphate .. . . 7 £38 per ton d/d. Normal bush 

Nickel Ammon. Sulphate ) ness. 

Potash Caustic . . . . £30- £33 per ton. 

Potass. Bichromate .. 5{d. per lb. 

Potass. Chlorate.. .. 3d — 4d. per lb. 

Sulummoniac . . . . £32 per ton d/d. 

Salt Cake.. .. .. £3 los. per ton d/d. 

Soda Caustic, solid . . Spot tots : delivered. £10 17s. (id. to 
£19 7s. 0d. per ton, according to 
strong t h. 20s, loss for contracts. 

Soda Crystals . . . . £5 5s. — £5 10s. per ton ex railway 

depots or ports. 

Sod. Acetate 97/98% .. £24 per ton. 

Sod. Bicarbonate . . £10 10s. per ton, can*, paid. 

Sod. Bichromate. . .. 4£d. peril). 

Sod. Bisulphite Powder 

G0/G2%.. .. .. £18 — £19 per ton, according to 

quantity, f.o.b., l-cwt. iron 
drums included. 

Sod. Chlorate . . . . 3d. per lb. 

Sod. Nitrate ref d. 90% . . £13 5s. — £13 10s, per ton ex 
Liverpool. Nominal. 

Sod. Sulphide cone. G0/G5 About £14 10a. per ton d/d. 

Sod. Sulphido cryat. . . £9 per ton d/d. 

Sod Sulphite, Pea Cryst. £15 per ton f.o.r. London, 1-ewt. 

kega included. 

RUBBER CHEMICALS 

Antimony sulphido — 

Golden ., .. .. 5{d. — la. 4d. per lb., according to 

quality. 


Antimony sulphide — 

Crimson . . . . Is. 3d. — Is. Gd. per lb., according 

to quality. 

Arsenic, Sulphide, Yellow la. lid. per lb. 

Barytes £3 1 ()H to £<; lr>s 1)(T ton> R „ c , ord . 

ing to quality. 

Cadmium Sulphide .. 3a. 9d.- 4s. p ( -i ]|>., according to 
quant it y. 

Carbon Bisulphide .. £3() — £3,1 per ton, in cording to 

quantify. Again dcun-t. 

Carbon Black .. .. 7d. — 7Jd. per lb. ex vluuf. 

Dourer. 

Carbon Tetrachloride .. £00 — £G5 per ton, according to 

quantity, drums extra. Again 
dearer. 

Chromium Oxide, green . . Is. 3d. per lb. 

C 5d. — 9Ad. per lb. Demand very 

Indiaru bber Substitutes ) brisk. Prices likely to remain 

White and Dark . .1 steady owing to liinmess of 
C rapeseed oils. 

Lamp Blaelc . . . . £48 per ton, barrels free. Ad- 

vance* l . 

Lead Hyposulphite .. lid. per lb. 

Lithopone, 30% . . . . £22 lOs. per ton. 

Mineral Rubber “ Rub- 

pron ” .. .. .. £10 5s. per ton f o.r. London. 

Sulphur .. .. .. £10 — £12 per ton, according to 

quality. 

Sulphur Prorip. B.P, . . £5G- £57 per ton, according to 
quantity. 

Sulphur Chloiido .. 4d. per lb., curbojs extia. Dourer. 

Thioearbanilulo .. . . 2s. Gd. per lb. 

Vermilion, pule or deep . . 5s. Id. per lb. dearer. 

Zinc Sulphido . . . . 7Id. — Is. 8d. per lb. , according to 

quality. 

WOOD DISTILLATION PRODUCTS 

“ Sun tiler conditions ” prevail m tins as in most indust ties. 

Acetate of Lime — 

Bi own . . . . . . £ 1 2 per Ion. 

Gie\ . . . . . . £ I (• per t on. 

Liquor.. .. .. 9d. per gall. 32° Tw. 

Clmn nai .. .. . . £7 15s £9 *»-, pci tun. a'toidmg 

to giade and Io<mIii\. Mmkct 
brisk* i 

Iron Liquor .. ..Is. 7d. per gall. 32' Tw. 

Is. 2d. ,, ,, 24‘ Tw. 

Rod Liquor .. .. 10d. —Is. per gall. 14/15° Tw. 

\\ nod Cicosote .. .. 2s. 9d. pei call. Vmetiiied. 

Wood Naphtha — 

Mis* lble . . . . Is lo<l p« , -,dl. l.l)", () I'. 

SoKenl .. .. 5s. 3d. per gull. 40 ‘ , C >. L*. 

Wood Tut* . . . . H 5.s. pet i<m 

Brown Sugar ot Lead .. £l3pei ton. (h#apor. 

TAR PRODUCTS 

Acid Carbolic — 

Crystals .. ,. Gild, per lb. Quiet. 

Crude G0\s .. .. Is. 9d. — Is. lid. per gall, accord- 

ing to dn.ru-l. Still quiet. 

Acid Cresvlie, 97/99 .. 2s.— 2s. Id. per gall. Demand 

fair. 

Palo 95% .. .. Is. 9d.- 1 10. per gall. 

Dark . . . . . . Is. 9d. - 2s. per gall. Quiet. 

Anthracene Paste 40 %. . 4d. per unit- per cwt. Nominal 
juice. No business. 

Anthracene Oil — - 

Strained .. .. 71d.— 9d. per gall. Quiet. 

Unstrained .. .. Old — 7 bl. per gall. 

Ben /.ole- - 

( kudo 65’s .. .. 7U1. ~9d. per gall, ex works in 

tank wagons. 

Benzole — - 

Standard Motor . . Is. lid.- Is. 3d. per gall, ex works 
m tank wagons. 
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B; nzole— 

Puro 

To 1 uole 90% 

Puro 

Xylol I’oml. 

Pure 
Croosoto — 

Crosy lie 20/24% 

Middle Oil 
Heavy Oil 

St tii uliml Spec identic m 

Naphtha 

Solvent 90/100 

Solvent 90/100 


Is. 6Ad. — Is. 7d. per gall, ex 
works in tank wagons. 

Is. 5d.-- Is. 5$d. per gall. Small 
demand. 

Is. 8d. — 2s. per gall. Small 
demand. 

2s. 3d. per gull. 

3s. 3d. per gall. 

8.Jd. per gall. Not much business, 
rod.' --Old. per gall., uncording to 
) quality and dislriet. Small 
j export inquiry. Market quiet 
V. but fairly steady. 

lid.— Is. 5d. por gall., according 
to district. Pair demand, 
lid. — Is. 4d. per gall. Fair 
demand. 


Naphthalene Crude— ■ 

Market dull. Not much export inquny. Cheaper in 
Yorkshire than Lancashire. 

Drained Creosote Salts £1 — £0. Quiet. 

W hizzed or hot pressed £7— £9 per ton. 

Naphthalene- - 

Crystals and Flaked .. £13 — £l(i per ton in Yorkshire 
and London respectively. 

Pitch, medium soft .. 50s. (10s. per ton f.u.s. for next 

season. Frequent- inquiries. 

Pyridine' — 90/190 .. 19s. per gall. Again dearer. 

Market firm. 

Heavy . . . . 12s.-- 12s. Od. Little business. 


INTERMEDIATES AND DYES 

There lias been a considerable falling oft in business in 
Aniline l)yes. Orders are now borne received lor day to day 
requirements only. The outlook is not very promising. 

In the following list of Intermediates delivered prices 
include packages except whoro otherwise stated. 

Is. 7d. por lb. 

3s. lid. per lb. 100% basis d/d. 
2s. 2d. per lb. 100% basis d/d. 
5s. 8d. per lb. 100% basis d/d. 

Is. Id. per lb. Improved demand. 
OJd. per lb. 100% basis d/d. 


Acetic Anhydride 95',’ 

Acid H. . . 

Acid Naphthionie 
Acid Neville and Whether 
Acid Salicylic, tech. 

Acid Sulphaiulie 


AluminiurnChloridCjttnhyd.ls. per lb. d/d. 


Aniline Oil 
Aniline Salts 
Antimony Pentachlorido 
Benzidine Base 
Benzyl ('blonde 93%, 
p-Chiorphonol 
p-Chloranilme 
o-Crcsol 19/31 J C. 
m-Cresol 98 '100% 

p-Cresol 32/34° C. 

Dichloranihni' 
Dichloruruline S. Acid 

^•Dichlorberi/.ol 

Dietliylunilme 

Dimothylanilmo . . 
Dinitrobonzeno . . 
Dinitroehlorbenzol 
Dinitro toluene— 48/50° C. 

00/08° C. 

Diplienylamine . . 
Monoehlorbenzol . . 
/?Naphthol 
aNaphthylumine 
// Na ph th ylam in e 


73d. — 8|d. per lb. naked at works. 
7,}d. 9d. per lb. naked at works. 

Is. per lb. d/d. 

4s. per lb. 100% basis d/d. 

Is. Id. per lb. 

4s. 3d. per lb. d /d. 

3s. per lb. 100% basis. 

4^d. per lb. Demand steady. 

2s Id. 2s 3d. per lb. Demand 
moderate. 

2s. Id.- — 2s. 3d. per lb. Demand 
moderate. 

3s. per lb. 

2s. Od. per lb. 100% basis. 

£85 per ton. 

Is. Od. per lb. d/d., packages 
( xtru, returnable. 

2s. 3d. per lb. d/d. Drums extra. 
l(id. per lb. nak«Ml at works. 

£84 10s. per ton d/d. 

8d. -9d. per lb. naked at works. 
Is. 2d., per lb. naked at works. 

2s. lOd. per lb. d/d. 

£03 f>or ton. 

Is. per lb. d/d. 
la. 4d. per lb. d/d. 

4i 3. per lb. d/d. 


rw-Nitraniline 
p-Nitraniline 
Nitrobenzene 
o-Nitrochlorbenzol 
N i trona jil i 1 1 lalene 
p-Nitrophenol 
p-Nit-ro-o-amido -phenol 
w-Plionylene Diamine 
p-Phenyleno Diamine 
R. Salt 

Sodium Naphthionate 
o-Toluidino 
p-Toluidino 
m-Toluyleno Dianiine 


4s. 3d. per lb. d/d. 

2s. 3d. per lb. d/d. 

5|d. — 54d. per lb. naked at works. 
2s. 1 1 (I. per lb. 100% basis d/d. 
10£d. per lb. d/d. 

Is. 9d. per lb. 100%, basis d/d. 
4s. Od. per lb. 100% basis. 

3s. lid. per lb. d/d. 

10s. 2d. per lb. 100% basis d/d. 
2s. 5d. per lb. 100% basis d/d. 
2s. 3d. per lb. 100% basis d/d. 
8]|d. por lb. 

4s. 2d. per lb. naked at works. 
4s. per lb. d/d. 


PHARMACEUTICAL AND PHOTOGRAPHIC 
CHEMICALS 


Acid, Acetic SO % B.P. . 

. £47 per ton. 

Acid, Acetyl Sulie\lie 

. 3s. Id.— 3s. 3d. por lb., according 
to quantity. 

Acid, Benzoic B.P. 

. 3s. per lb. 

Acid Boric B.P. . . 

. Cryst. £51 x>er ton, Powder £55 
per ton. Cartittgo paid any 
station in Great Britain. 

Acid, Camphoric . . 

. 19s. — 21s. per lb. 

Acid, Citric 

. Is. 4kh — Is. 5d. per lb., less 5% 
for ton lots. Market very weak. 

Acid, Gallic 

. 3s. per lb. for pure crystal. 

Acid, Pyrogullic, Cryst. . 

. 0s. 9d. per lb. Resublimed quality 
8s. per lb. Market lirm ; in- 
creasing demand. 

Acid, Salicylic 

. Is, Cd. — Is. 9d. per lb., uecordmp 
to quantity. Demand rather 
easier. 

Add. Tanna B.P. 

. 2s. lud. p( r lb. Market quat. 

Acid, Tartaric 

. Is. ljd. per lb. less 5%. 

Amidol 

. 9s. por lb. d/d. 

Acetanilide 

. 2s. Id.* - 2s. 3d. per lb. fc 

quantity. Demand slow. 

Ainidopyrin 

. 13s. 3d. per lb. Neglected. Stock- 
low . 

Ammon. Benzoate 

. 3s. 3d. — 3 b. Od. per lb. according 

to quantity. 

Ammon. Carbonate 13.1*. 

£37 per ton. 

Atropine Sulphate 

. 12h. Od. per oz. for English mukc. 

Bar hi tone. . 

. 15s.- — 15s. Od. per lb Quiet market. 

Benzonaphthel . . 

. 5s. 3d. per lb. Small inquiry. 

Bismuth Suits 

. Prices reduced by ahout Is. 3d. — 


2s. 3d. per lb. on account of 
the fall in the price of the metal. 


Bismuth Carbonate 

.. 10s. Od.— 12s. Od. per lb. 

„ Citrate. . 

. . 108.3d.* — 12s. 3d. ,, 

,, Sahcjlato 

. . 9s.— 11s. 

,, Submtrato 

. . 8s. 8d. — 10s. 8d. ,, 

Borax B.P. 

. . Crystal £29, Powder £30 per ton. 
Carriage paid any station in 


Great Britain. 

Bromides . . 

. , Market firm, and Continental 


prices fully maintained with 
upward tendency. 


Ammonium 

. . Is. (id.- - Is. 9d. per lb. 

Potassium 

Is. 4d. - Is. 7d. per lb. 

►Sodium 

.. K 5d.- Is. Sd. per lb. 

Cal( nun Lm i ate 

.. Is. 5d.-- Is. 9d.. according to 
quantity. Fair demand and 
steady market. 

Chloral Hydrate . . 

. . 4s. — 4s. 3d. per lb. Very firm and 
scarce. 

Chloroform 

. . 2s. per lb. for cwt. lots. Very steady 

Creosote Carbonate 

. . 0s. Od. per lb. Little demand. 

Formaldehvde . . 

.. £59 per ton. 

Glycerophosphates - 

Fair business passing. 

Calcium, soluble 

and 

citrate free . . 

. . 7s. per lb. 



Sept. 10, 1024 


CHEMISTRY AND INDUSTRY 


949 


Uycero phosphates — 
Iron 

Magnesium , . . 
Potassium, 60 % 
Sodium, 50% . . 
hmiacol Carbonate j 
lexomino 


jtomatropino Hydrobro 
| mide 

fydrastino hydrochlor . 
|yp°phosphites — 

* Calcium 
¥ Potassium 
Sodium 

ron. Ammon. Citrate 
13. 1C 

Jnguesium Carbonate — 
g ht Commercial 
JagnosrttTri T) xi do — 
Eight Commercial 
fteavy Commerc ial 

ieavy Puro . . 

jnthol - 

jl.B.R. rceryst. 13. P. 
Synthetic 

I^rcurials 
V'Red oxide 
Corrosive sublimate 
White prc'fip. . . 
Calomel 
ethyl Salicylate 

Mfcthyl Sulphonnl 
|letol 

ftforrnaldehydo 
Paraldehyde 
Phcnaeetin 


Phenuzmi.- 

Pin nolplu tialein . . ' . . 

Potass. Bit art rate — 
99/100% (Cream of 
Tartar) 


Potass. Citrate . . 
Potass. Iodide 


Potass. Metabiaulphite . . 

Potass. Permanganate . . 
Quinine Sulphate 

Resorcin . . 

Saccharin 

Salol 

Silver Protein ate. . 

Sod. Benzoate, B.P. 

Sod. Citrate, B.P.C., 1923 

Sod. Hyposulphite— 
Photographic . . 


Sod. Metabisulpliito cryst. 


8s. 9d. per lb. 

9s. per lb. 

3s. Gd. per lb. 

2s. Gd. ,, 

10s. Gd. — 11s. 3d. per lb. 

3s. (id. per lb. for English make 
— market steady. 

30s. per oz. 

English make offered, 120s. per oz. 

3s. Gd. per lb., for 28-lb. lots. 

4s. Id. per lb. 

4s« 

2s. Id. — 2s. fid. per lb. 


£30 per ton not. 

£76 per ton, less 2£%,. 

£25 per ton, less 2£%. Price 
reduced. 

2s.- -2s. 3d. per lb., according to 
quantity. Steady market. 

57s. Gd. per lb. 

20s. 31s. per lb., u< eordim; to 

quantity. English make. 

Market very quiet. 

5s. 3d.— os. 4d. per lb. 

3s. Gd. — 3s. 7d. „ 

4s. 7d. — 4s. 8d. ,, 

3s. lid. — 4s. ,, 

Is. lOd. — 2s. Id. per lb. Keen 
competition. 

20s. per lb. 

11s. per lb. British make. 

2s. lOjd. — 3s. per lb. Not very 
active. 

Is. fid.— -1 h. Gd. per lb. in freo 
bottles and eases. 

Gh. per lb. Price and demand 
Kteadv. 

7s. 2d. per lb. 

5s. (m 1, - 's. 8d. per lb. m < w { . lots. 


88s. per cwt., less 2.1 % for ton 
lots. Firm market. Prices have 
upwards cadency. 

Is. 10d.- — 2s. 2d. per lb. 

IGk. 8(1.- — 17s. 5d. per lb., accord- 
ing to quantity, flood steady 
demand. 

7ld. per lb., 1-cwt. kegs iiu link'd. 
F.o i . London. 

7 Jd. per lb. 

2s. 3d.- 2s. 4d.por oz., in 100 oz 
tins. Steady market. 

5s. lid. per lb. 

03s. per lb., in 50-lb. lots! 

3s. Oil. per lb. 

9s. Gd. per lb. 

2s. Gd. per lb. Ample supplies. 
B.P. quality available. 

Is. lid.- — 2s. 2d. per lb., according 
to quantity. 

£13 - £15 per ton, according to 
quantity, d/d. consignee’s sta- 
tion in 1-cwt. kegs. 

37s. Gd. — 00s. per cwt. nett cash, 
according to quantity. 


Sod. Nitroprusside . . lGs. 

Soil. Potass. Tartrate 

per lb. 



(Rochelle Salt) . . 75s 

82s. Gd. 

pel cwt., 

according 

t. 

} quant it \ . 

Quid 

market. 

Sod. Salicylate . . . . Mai 

ket miller 

easier 

Powder 


2s. Id 2.-. 3d, per lit. Crystal 
at 2s. 3d - 2-.. 5d. prr lb. 

Flake 2s. J),|. p, ,■ lb. 


Sod. Sulphide — - 


Pure reeryst. . . 

10d.- -Is. 2d. per lb 

Sod. Sulphite, anhydrous 

£27 l()s.- ~£28 10s. per ton, accord- 


ing to quantity, 1-cwt. kegs 
included. Ju large casks £1 
per ton less. 

Sulphonal . . 

Thymol . . 

1 5s. per lb. Easier. 

20s. per lb. nominal. Very scarce 

indeed. 

PERFUMERY CHEMICALS 

Acetophenone 

12s. Gd. per lb. 

Aubopino . . 

15s. 3d. ,, 

Amyl Acetate 

2s. Gd. „ 

Amyl Butyrate . . 

Gs. 9d. 

Amvl Salicylate . . 

3s. ,, 

Anethol (M.P, 21/22° 0.) 4s. Gd. 

Benzyl Acetate from Clilo- 
rino-free Benzyl Alcohol 
Benzyl Alcohol free from 

2s. 9d. 

Chlorine 

Benzaldehydo free from 

2s. 9d. 

Chlorine 

3s. Gd. ,, 

Benzyl Bcfizoate. . 
Cinnamic Aldehyde- — 

3s. Gd. 

Natural 

17s. (»d. 

Coumarm 

19s. Gd. ,, 

Citronellol 

17s. 

Citral 

8s. Gd. 

Kthvl r Tnnamate 

12s. Gd. „ 

Ethyl Phthalate . . 

3s. 3d. 

Eugenol . . 

10s. Gd. 

tleraniol (Pulmnrosa) 

35s. ,, 

Ceraniol .. 

1 Is. — 18s. Gd. per lb. 

Hchotropine 

7s. 3d. ,, 

Iso Eugenol 

15s. 9d. 

Lirmlol ex Bois do Rose . . 

2Gs. 

Linalyl Acetate . . 

20s. 

Methyl Anthranilato 

9s. Gd. ,, 

Methyl Benzoate. . 

5s. ,, 

Musk Ambrcttc . . 

45s. 

Musk Xylol 

14s. 

Nerolin 

4s. 9d. 

Phenyl Ethyl Acetate . . 

15s. 

Phenyl Ethyl Alcohol . . 

lGs. ,, 

Uhodmol . . 

COs. ,, 

Safrol 

Is. 10(1. 

Terpincol . . 

2s. 4d. 

Vanillin . . 

2Gs. per lb. 

ESSENTIAL OILS 

Almond Oil, Foreign 


S.P.A 

15s. Gd. per lb. 

Anise Oil . . 

2s. Gd. per lb. 

Bergamot Oil 

17s. Gd. per lb. 

Bourbon Ocranium Oil . . 

3Gs. Od. per lb. 

Camphor Oil 

G5s. per cwt. 

Cananga Oil Java 

10s. Gd. per lb. 

Cinnamon Oil, Leaf 

G^d. per oz. 

Cassia Oil, 80/85% 
Citronella Oil — 

10s. per lb. 

Java 85/90% . 

5s. 8d. por lb. 

Ceylon . . 

3s. 5d p('r lb. 

Clove Oil 

7s. Gd. per lb. 

Eucalyptus Oil 70/75%. . 
Lavender Oil — 

2s. 5d. per lb. 

French 38/40% Esters 

27s. Gd. per lb 
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Lemon Oil 
Lemon grans Oil . . 
Orange Oil, Sweet 
Otto of Rose Oil- — 
Bulgarian 

Anatolian 
Palma Rosa Oil . . 
Peppermint Oil — 
Way no Co uni y 

Japanese 

Petit. grain Oil 
Sandal Wood Oil- - 
Mysore . . 
Australian 


. . 3s. per lb. 

. . 3d. per oz. 

.. 11s. per lb. 

. . 37s. (Id. per oz. Production below 
average. 

. . 18s. per oz. 

. . 17s. per lb. 


. . 30s. per lb. -Market very active 
and prices rising. 

.. ) Ss. 0d. per lb. Market very 
active and prices rising. 

. . 9s. 3d. per lb. 

. . 2 (is. 7d. per lb. 

. . 21s. per lb. 


PATENT LIST 

The dates ulvon in tills list are, in the ease of Applications for Patents 
those of applications, and In the case of Complete Specifications accepted 
those of the Official Journals in which the acceptance is announced. Com- 
plete Specifications thus advertised as accepted are open to insjiection at 
the Patent Office Immediately, and to opposition Indore Nov. loth; they 
are on sale at is. each at the Patent Office, Sale Branch, Quality Court, 
Chancery Lane, London, \Y.O. 2, on Sept. ‘J.'dli. 

I. — Applications 

Crowe and Mills. Precipitating and filtering. 20,832. 
Sept. 3. 

Fot hergi II. Kvnporul ors. 20,888. Sept. 4. 

HeyJ. Heating and distillation of liquids and solids, etc. 
20 , 730 . Sept, 3. 

Synthetic Ammonia and Nitrates, Ltd. Carrying out 
catalytic reactions. 20,372. Sept. 1. (U.S. 1.9.23.) 

I. Complete Specifications Accepted 

14,374 (1923). Kahirn. Crushing-mills. (221,001.) 

20,714 (1923). Shores, 'lowers, and United Alkali Co., Ltd. 
Means for closing, or sealing, glass or like containers, more 
especially adapted for use in the t mil sport of chemicals. 
(221.107!) 

20.918 (1923). Hunter. Settling or preeipitaf ion tanks. 
(221.109.) 

29,990 (192.8). Lake. (Furnace Engineering Co.). Pul- 
verizers. (221,121.) 

If. Applications 

Caspari. Distillation of bituminous substances. 20,704. 
Sept. 2. (Her., 21.10.23.) 

Freeman. Treating oil-bearing shales. 20,903. Sept. 4. 
Hey I. 20.730. Arc 1. 

Holden. Manufacture of water-gas. 2o,S2i, 20,825. 

Sept. 3. 

.Jones. Manufacture of combustible gas. 21,071. Sept. 0. 
Melamid. Process of liquefying carbon. 21,019. Sept. 3. 
(Her.. 17.0.21.) 

Sauer. 2u,793. Are XIX. 

Sauer. 20,905. Are XX. 

Trunible. Producing gasoline from solid material. 20,097. 
Sept. 2. 


V. — Application 

Textilpntontges. Improving vegetable fibres. 21,09: 
Sept. 0. (CJor., 8.9.23.) I 

V. — Complete Specification Accepted 

13,709 (1923). Soe. Indus, pour P Application de Breve 
et Precedes. Treatment of hydrated celluloses to diminis 
their absorptive capacity. (20 1,520.) 

VI. — Applications 

British Dyestuffs Corporation, Ltd., Blacksliaw, Horsfnj 
and Lawrie. .Dyeing etc. wool and fur. 21,080, 21,0. 
Sept. 0. ‘ 

VII. — Applications 

Crowe and Mills. Recovering evanogen from solutic 
20,833. Sept. 3. ‘ f 

Norsk Hydro - Field-risk Kvuelstofaktiesolskub. Appural 
for synthetic production of ammonia. 20,089. Sept.i 
(.Norway, 28.9.23.) I 

Phillip}! and Sut li erst. Manufacture of colloidal snip I 
20,998. Sept. 5. M 

Synthetic Ammonia and Nitrates, Ltd. Produetioi W 
nitric acid from ammonia. 21,000. Sept. 0. (U.S. 0.9. 

Synthetic Ammonia and Nitrates, Ltd. Produ< 
ammonium nitrate. 21.007. Sept. 0. (U.S., 0.9.23 t 

VII. — Complete Specifications Accepted 

14,295 (1923). Koritsehoner and Hansgirg. Manufai 
of pure alumina. (199,017.) 

24,023 (1923). Motalllmnk nnd Melallurgischc 

Furnaces for burning sulphur. (210,734.) 

VIII. — Applications 

Dynamidon -Work Kngelhorn &l Co., Cos. Product io] 
fireproof magnesite. 21,105. Sept. 0. (Her., 14.9.23 
Hancock. Manufacture of pottery. 20,557. Sept. 

VIII. Complete Specification Accepted 

20,714 (1923). Shores, 'Powers, and United Alkali Co., Ltd, 
A«-r. 1. 

IX — Complete Specification Accepted 

14.872 (1923). Schmidt and Unhide. Producing hydraulic 
(■ciiient and artificial stones. (221,017.) 

X, — Applications 

Coley. Mnnotaet ure of zinc. 20.920. Sept. 4. 

Debuigne. Production of carbon-free metals of low silicon 
content. 20,024. Sept-. 1. (CJer.. 31.8 23.) 

Poldihiitte. Steel alloy. 21,022. Sept. 5. (C'/cclio- Slo- 
vakia, 5.9.23.) 

X. — Complete Specification Accepted 

22,505 ( 1 923). Mend (Uoldschmidt Akt.-Ces.). Produe 
tion of aluminium alloys. (221,082.) 

XI. — Applications 

Burgess Battery Co. Dry batteries. 20,000. Sept. I. 
(U.S.. 1.9.23.) 

Sne. Anon. Le Carbone. Electric batteries. 21,015. 
Sept. 5. (Fr., 12.7.24.) 


II. Complete Specifications Accepted 

14.193 (1923). Lamplough. Destructive distillation 

apparat us. (22 1 ,009.) 

18.107 (1923). Trumhie. Treating carbonaceous 

materials. (221.052.) • 

IV. Application 

Compagnie Natieunle de Matures Coloruntea et Manu- 
factures do Prod wit s Chimiquos du Nord, R&trtios, 
Etablisseinents Kuhlmann. 20,093. Are XX. 

IV. — Complete Specifications Accepted 

14,489 (1923). Sokul (Kalle A- Co.). Arc XX. 

27,219 (1923). Meister, Lin ins, mul Briining. Manufac- 
ture of acid, azo -dyestuffs. (200,831.) 


XI. — Complete Specification Accepted 

25,279 (1923). Casale. Apparatus for the electrolysis 
of water. (22 1 , 102. ) 

XII. — Complete Specifications Accepted 

14,303 (1923). Technical Research Works, Ltd., and Lush- 
Preparation and reactivation of metallic catalysts used in the 
hydrogenation of oils etc. (221,000.) 

10,104- (1923). Meulen, Vulcanising oils or fats. 
(201,531.) 

XI If. — Applications 

HeyJ. Mineral pigments. 20,7-19. Sept. 3. 

Latex Developments, Ltd., and Russel 1 . Materproof 
puints. 20,780. Sept. 3. 
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XIII.— Complete Specifications Accepted 

111,753 (1923). Waiio (Kurpm and Bros.). Manufacture 
phenolic condensation products. (220,985.) 

18,929 (1923). Poliak. Manufacture of condensation pro- 
wls from formaldehyde and urea, thio-uren, or their ile- 
vntiveH. (20 1,900.) 


I V." Applications 

Bmnhor. Treatment of rubber. 20,802. Sept. 3. 

Chute. Curing rubber. 20,711. Sept. 2. (F.S., 18.9.23.) 

B. Complete Specification Accepted 
P. 101 (1923). Meuleu, Sec XII. 

^—Applications 

pB^rris, Ross, and Walker and Sons. Process of removing 
p;'from skins. 20,550. Sept. 1. 

Stack. Manufacture of liquid gluo. 21,0*12. Sept. <5. 


S nplete Specification Accepted 

(1923). Lloyd, Pickard, and British Leather 
urers’ Research Association. Soaking-liquorw for 
?s and the lik<*. (221,058.) 

Application 

“n^dixen, Harrison, and Stapley. Apparatus for propa- 
l( ) jttjmre cultures of bacteria, yeast, etc. 20,759. Sept . 3 

^Applications 

lbs anil Lime. Preserving etc. meat. 21,089. Sept. 0. 
yles and MeDougall. Manufacture of insecl icidcs etc. 
Sept. 2. 

Activated carbon for purification of vab-r etc. 
Sept . 3. 

-Applications 

Jompugnie dt> Bet 1 ume. Production of ethvl-sulphuric 
id. 21,032. Sept. 5. (Fr.. 7.9.23.) 

Oompaguie Rationale de .Mat it. res Colorautcs <*1 Mamifac- 
res < It' lVoiluits Cbimiques du Nurd, Rennies, J'Uablisse- 
ents Kublmann. Process for manufacture of perylene. 
20.093. Sept. 2. (Fr., 20. 12.23.) 

Sauer, Activated carbon for medicinal purposes. 20,905. 
Sept. 4. 


XX. Complete Specifications Accepted 

14,189(1923). SoUmI (Kalle and Co.). Producing pi ryl- 
fiietetj 'carboxylic acids or tluit* monoimitlt's. (221.008.) 

> 5 (1924). Mendel Akt ,-Ces.. uml WollTenstein. Producing 

halogen allnmiiu compounds. (213,530.) 


XXI. Complete Specification Accepted 

18,005 (1923). id lienfeld and .Jalioda. Fluorescent screen* 
for X-rays. (20 1,5.19.) * 


XXII. -Application 

Tagliabut*. Manufacture of explosives. 20,930. Sept. 4. 


GENERAL NOTES 

Official Trade Intelligence 

Tin? Department of Overseas Trade (Development 
and Intelligence, do, Old Queen Street, London, 
S.W. 1) has received the following enquiries for 
British goods. British firms may obtain further 
information by applying to the Department and 
quoting the specilie reference number : Argentina : 
Interior paints (299). Canada : Soap (280). Fyypt : 
Paints, linseed oil (207). France : Oils, fats for 
soap-making, chemical manures, nitrate of soda, 
sulphate of ammonia (2S4-). Greece : Steel tubes 
(287). Japan : Dyestuffs (B.X./1215). Poland: 
Chemicals, rubber and surgical goods (295). South 
Africa : Paraffin oil (B.X./1222) ; Disinfectant 


fluid (B.X./1220) ; Red oxide paint in paste (B.X./ 
1225). Crnynwy : Camphor (don) ; Iron (A.X./1295). 

Trade Information 

Pyrex GUismmre is now being made in England 
by dames A. Johling & Co., Ltd., at ihe Wear Flint 
Glass Works, Sunderland. Pyrex glass is a horo- 
silicate glass which resists sudden cooling and is 
claimed to be superior to other glasses in its resistance 
to water, acid, ammonia and phosphoric acid, 
and equal to other high-grade glasses in resistance 
to alkali carbonates and caustic alkalis. The 
coefficient of linear expansion is very low, 0 00000d2, 
compared with 00000092 for lead glass. All tin* 
usual forms of laboratory glassware are made in 
Pvrex glass, which is also used fur making ovenware. 

Sutcliffe Bros, d* Bryce, Ltd.. Globe Works, Hyde, 
have acquired the old-established boiler-covering 
business of W. J. Hockey & (Y>., of Cardiff. Mr. 
W. *J. Hockey lias joined the Board of Sutcliffe 
Bros. X r Bryce, Ltd., and will manage this branch of 
the business as heretofore. Tin? acquisition of these 
works and offices w ill afford Sutcliffe Bros. & .Bryce, 
Ltd., greater facilities for carrying out their South 
Wales and District contracts than they have enjoyed 
hitherto. The address of the new branch will be 
Sutcliffe Bros. & Bryce, Ltd., W. J. Hockey &■ Co., 
Branch, Hodges Row, Docks, Cardiff. 

Science ami the Baker 

Baking is a process that ultimately concerns 
everyone, but scientific control is, unfortunately, 
not yet. a feature of standard practice. An interesting 
at t< mpt is now being made to establish the science 
of baking by the Arkady Review . Although this 
new publication is really devoted to the merits of 
“ Arkady, ” a yeast food fur whi<*h valuable qualities 
are claimed by its makers, the British Arkady Co., 
Ltd., Manchester, advertising matter is not too 
conspicuous, and articles are given explaining, in 
simple language, common words such as salts and 
sugars, the use- of the thermometer, malt and malting, 
yeasts and starch, science and bread-making. 
Mention must be made of the excellent photo- 
micrographs reproduced in each issue. The inclusion of 
educational matter deserves commendation anil will, 
it is hoped, make the baking industry realise the 
power of science and the invaluable help it can give. 
The editors of the Arkady Revietr arc to be congratu- 
lated on their attempt to bridge the gap between 
the technologist and the working baker. The 
inclusion, in the third number, of a supplement 
containing a lecture* on the (YTlokl Chemistry of 
Bread-making, by Mr. R. Whympor, is a feature 
that augurs well for the new Review. 

Gas Undertakings in Great Britain 

Part I of the Return relating to Authorised Gas 
Undertakings in Great Britain for the year I92d 
(Il.M. Stationery Office: price 5s. net) has been 
issued by the Board of Trade. This part contains 
particulars of the manufacture and supply of gas 
by 790 undertakings. Finance and the prices charged 
for gas will be dealt with in Part II. 

The quantity of gas made in Great Britain in 
the year 192d by these undertakings was 259,850 
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million cb. ft., of which nearly #4 per cent, was 
coal gas and nearly 15 per cent, water gas. Ex- 
cluding the gas consumed at gasworks, 241,627 
million ch. ft. was sold, compared with 232,603 
million ch. ft. in 1922 and 229.077 in 1921. The 
residual products in 1923 included , 1 1 ,098.000 tons 
of coke and breeze and 1 Si .903.000 gallons of tar. 
1 hose consumption figures, combined with the fol- 
lowing figures of number of consumers and length 
of mains, illustrate the continued extension of the 
use of gas : - 

102:1 1022 io2I 

Number of oonsuiMors- ■ 

Prepay m< nt .. 4,231.243 4,137,000 4.O7J.220 

Ordinary .. 3. .770,107 3, .73a, 137 3,4SS,000 

Length ol mains, in 

miles .. .. in. OS 1 j 40,2311 39,547$ 

-1 he Return gives particulars of the make of gas 
materials used, quantities of residuals made, numbers 
of consumers, etc., for each of the 790 undertakings. 
.For concerns authorised to charge for heat units 
supplied, the quantities of gas made and sold are 
shown in therms as well as in cubic feet. 


PUBLICATIONS RECEIVED 

Ami-ink and its Deri vativkh. By P. H. (hoggins. 
l*p. vii i 2.76. .London: Chapman and JIall, Ltd., 
1921. Price 18s. 

Modern Cereal Chemistry. By I). W. Kcnt-Jones, 
B.Se. With a foreword by \\' . Jago, E.J.C. Pp. 
ix f 324. Liverpool: 'the Northern Publishing Co., 
Lid., 1924. 

Coal ( ahroni/. mow By II. C. Porter, M.S., Ph.l)., 
American Chemical Society Monograph Series. PP. 
442. New York: I lie Chemical Catalog Co., Inc., 
1924. Price #(500. 

Thk Structure of Ck v stat.s. By R. W. O. Wyckoif. 

American Chemical Society Monograph Series. Pp. 
1(52. New York: The Chemical Catalog Co., Jne., 
1924. 


Prospectus of University Coe uses in the Mvxicifax 
School of Technology, University oE Manchester, 
Faculty of Technology. Session 1924-25, Pp. 229. 

L’Economjstk Roumain. Bulletin Menscel De 
L’Institut Economkjuk Roumain et df. L’Associa- 
tio dks Banques Koumaines. No 1. pp. 24. 
B nearest: 1924. 

Publications of the Department of the Interior, 
Bureau of Mines, Washington : Government Print- 
ing Office, 1921 : — 

Silver in Chloride Volatilization. By C. M, 
Bouton, W. C. Riddell and L. H. Dusdiak. Tecjli- 
nical Paper .317. Pp. iv.+5(>. Price 10 cent*. [ 
Tests of Marine Boilers. By H. Kreisinger, |,T. 
Blizard, A. It. Mumford, B. ,T. Cross, W. It. Aig\lk 
and It. A. Sherman. Bulletin 214 Pp. xiv.-fSOt?. 
Price 55 cents. 

Publication of the Department of the Interior, U.S. 
Geological Survey, Washington : Government 
Printing Office, 1924 : — 

Platinum and Allied Metals in 1923. By J. M. 
Hill, No. 1 : 2. Pp. 9—22. Mineral Resources of the 
United States, 1923. Part T. 

United States Government Master Specification for 
Olive Drab Paint (Semtpaste and Ready-mixed). 
Circular No. 1(55. Department of Commerce, Bureau 
ol Standards. Federal Specifications Board Specifi- 
cation No. 137. Pp. 11. Washington: Government 
Printing Office, 1924. Price 5 cents. 

Weights and Measures, Department of Commerce, 
Bureau of Standards, Sixteenth Annual Confer- 
ence of Representatives from Various States Held 
at the Bureau of Standards in May, 1923. Mis- 
cellaneous Publications No. 55. Pp. 153. Wash- 
ington: Government Printing Office, 1924. Price 30 
cents. 

Mas lama al-Majiiiti and the Rutbatu’l-IIakLm. By 
1C J. Holmyard. Reprint from Isis, No. 18, Vol. VI. 
(3), 1924. Pp. 293—305. Bruxelles: Societe 

Anonymc M. Woi.ssenbruch, 1924. 


Report of the Economic Conditions in France. By 
.1. R. Cab ill. Department, of Overseas Trade. Pp. 
221. H. M. Stationery Ollice, 1924. Price (5s. 

The National J9iy.sk al Laboratory Report for the 
Year 1923. .Department- of SeufMiiic and Industrial 
Research. Pp. 228. Price 13s. 6d. 

The Rubber Manuf.u tubers* Handbook. Tables and 
Formul.e. By W. G. Pinkney and P. Watkins. 
T*) >. 89. London : The Rubber Age, 1924. Price 
12s. 6d. 

The New Theories of Matter and the Atom. By A. 
Berthoud. Translated by Eden and Cedar Paul. 
Pp. 259. London: G. Allen and Unwin, Ltd., 1924. 
Price l Us. lid. 


The Book of Receipts. By l ; . W. Lucas and It. B. 
Stevens. Twelfth erlftifit^^Ppc ^L^^London : J. 
and A. Churchill, 1 924. >j?iirice 10s. (id. . 


A Catalogue oi Old and Modern Medical and ScictMi^ 
Books. No. 25. ^Pp. 12. London: Bligb and 
1924 , 



Technical Instt- 
Session 1924-25. 


A Reference List of Bibliographies, Chemistry, 
Chemical Technology and Chemical Engineering 
Published since 1900. Compiled by J. A. Sohon and 
W. L. Selma f. Pp. x f 100. New York: The H. \V. 
Wilson Co., 1924. Price #6. 

Tagf.sfragen. Edited hy Prof. Kiister. Stuttgart. 
Bioclieiriisehe Wisseiiscliafl lielie Ver 1 a gsgesol Isclm f f 
m.b.H., 1924: - 

(1) Vom CHEMISCITEN AVehKN UNT) DER UlOLOGISCHKN 
Bkdf.utum. des Ei wetss. By Prof. W. Kiister. 
Partlll. Pp. 18. 

(2) Die Beziehungen zwischen Pflanze und Tier im 
Lichte der Chemie. By Prof. Tschirch. Part II. 
Pp. 22. 

Die Fermrntk und hire Wjkkungkn. By Prof. C. Oppen- 
lieimer, with a section on Physical Chemistry and 
Kinetics by Dr. R. Kuhn. Lieiferung II. Pp. 1 01 — 
320. Leipzig: Georg Thieine, 1924. Price #1*90. 

Djagnostischk end Therapeutische Jhhtumek und deren 
Vkhhutung. Inn ere Meiiiztn. By Prof. J. 
Scliwalbe. Part 15. Yergiftungen. By Prof. fi. 
Zangger. Pp. 22(5. Leipzig: Georg Thieine, 1924. 
Price $1*45. 



/'<h 

JOURNAL 0/ THE SOCIETY OF CHEMICAL INDUES 


CHEMISTRY a INDUSTRY 


m ) BRABV 

w / . 

;| m 


Official Organ of the Federal Council of Pure and Applied Chemistry 

which consists of Representatives from w . ^ 1 V,' 

The Chemical Society, the Society of Chemical Industry, the Association of British Chemical Manufacturers, 
the Institute of Chemistry, the Society of Public Analysts, the Faraday Society, the Institute of Brewing, 
the Society of Dyers and Colourists, the Society of Glass Technology, the Iron and Steel Institute, the Ceramic 
Society, the Institution of Gas Engineers, the Society of Leather T rade Chemists, the Royal Photographic Society, 
the Mmeralogical Society, the Biochemical Society, the Institute of Metals, and the Royal Agricultural Society. 


Vol. 43 series London, September 26, 1924 


No. 39 


EDITORIAL 


N EARLY thirty years ago Rontgen discovered 
X-rays ; twelve years ag$ Laue, Friedrich 
and Knipping used crystals as diffraction 
gratings to produce interference effects of X-rays 
and Sir William Bragg and Professor W. L. Bragg 
devised the method of interpreting the structure 
of crystals and the position of the atoms in them by 
measurement of the angles of incidence of X-rays 
which showed maxima and minima of interference 
in the reflected rays. The photographic recording 
of these is largely due to the skill of Moseley, Siegbahn 
and de Broglie. During these last twelve years 
our knowledge of crystals arid how they are built 
up from molecules, atoms, ions, protons and electrons 
has been increased very considerably, and Sir William 
Bragg has been responsible for a large part of this 
extension of knowledge. Men are continually strug- 
gling to explain highly-complicated phenomena, 
smne of which arc imperfectly known, by simple 
signs capable of being expressed on a printed page. 
Popular journals expound to a non-mat hematical 
body of readers Einstein’s theory of a four-dimension 
system which seems to involve at least some algebra 
and conic sections in its elementary essentials. 
Chemists are continually trying to express bv the 
fewest possible printed symbols the interaction of 
electrical forces of extreme complexity, so complex 
that our most skilful mathematicians cannot calculate 
the combined effect of them. The formulae and 
equations of the chemists have been singularly 
ingenious and useful, useful that, to many, they 
appear to be accurate diagrams of the changing facts. 
The capital letters of the alphabet and a few short 
straight lines have enabled us to express a sort of 
approximation to the truth in a very convenient way. 
The addition of a plus and a minus sign and a few 
dotted lines enables a little higher degree of com- 
plexity to be indicated. But it is like trying to 
represent a football match, a battle or the flux of 
European politics by means of a few diagrams. 
Sir William Bragg's address on the Analysis of 
Crystal Structure by X-rays shows how impossible 
it is to draw r rigid distinctions between unit cells, 
atoms and ions, between agglomeration, cohesion, 
chemical attraction, electrostatic attraction and so 
on. We get on to the borders of metaphysics and 
logic, and the discussion of some of these topics is 
akin to an investigation of the relations between the 
different parts of a Highland tartan ; wo may easily 
fix the smallest unit which enables us to describe 


the Mackenzie tartan or the Hunting Stuart but 
there is no obvious boundary to this unit. If the 
tartan were in three dimensions we should have an 
exact parallel to the crystal. So, too, in our repre- 
sentations of molecules we try and make a few r 
brackets and lines such as Be 4 0 (( J(.) 2 T‘H 3 ) 6 represent 
the combined effect of some 47 different atoms 
most of which include several electrons each with 
attractions, repulsions, orbits and eccentricities of 
its own. Bragg and Morgan last year showed us 
that this beryllium compound is built up round 
one central oxygen atom, four beryllium atoms are 
tetrahedrally connected to it by a set of electrical 
attractions, with six acetate groups arranged sym- 
metrically round the edges of the imaginary tetra- 
hedron. We have here a further degree of approxi- 
mation to the truth, but when we consider how little 
we know of the electron, whether we are to consider 
it as fixed in space, as revolving round a nucleus, 
or a couple of nuclei, whether electricity in these 
minute quantities and at such minute distances 
obeys the law of inverse squares and so on, we know 
that such a description is only an approximation. 
Nevertheless, each further degree of approximation 
takes us nearer and nearer to the truth. A proper 
understanding of planes of symmetry and spatial 
distribution of atoms and other disturbing entities 
is essential to modem work, and Sir William Bragg’s 
able treatment of these makes an important 
address. 

* * * 

We published on August S an account of a rapid 
method of drying glue and gelatin adopted in the 
laboratory of Messrs. Seheidemandel. Our esteemed 
contemporary The Chemical Age has mildly sug- 
gested in the past that w o should not have embarked 
on the stormy voyage of a business career ; one of 
the reasons we did this was the belief that scientific 
information could he more promptly and accurately 
dispensed by the Society in weekly numbers than by 
any other method. The Chemical Age in its issue 
of September 20 gives an account, which it acknow- 
ledges is taken from Industrial and Engineering 
Chemistry , of a method of preparing lime and gelatin 
in pearls by squeezing lime or gelatin through a 
set of tine openings. Industrial and Engineering 
Chemistry has-been engaged, we think, in playing a 
practical joke on its readers. There is a German 
word 4< Leiin ” which means glue or gelatin, and we 
suspect that this word was found in the original 
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memoir from which the legend of lime in pearl form 
originated. The glue pearls, a sample of which lies 
before us, should prove useful. Every father, whose 
family includes a few young boys, knows the dis- 
advantages of glue as usually sold ; he may break 
it with a hammer but the bits fly all over the carpet ; 
the large lumps take so long to melt properly that 
the church boil rings before the mending can Ik* 
commenced : Milton, or someone else, says that 
the worst- of the amateur carver is that the gravy 
so seldom mate lies the wallpaper ; the worst- of the 
amateur joiner is that the glue so seldom matches 
the linoleum. Pearls of glue in the house should 
prove a well-spring of jov ; we wish we knew where 
they eoidd Ik* purchased. 

* * * 

A certain amount of discussion goes on in the 
daily press and over the walnuts and wine which 
still adorn the tables of our wealthier acquaintances, 
as to the possibility of opening the Wembley Ex- 
hibition again next year. In spite of a wet summer, 
WemhJev has always !>een well attended, and rio 
one has visited the Exhibition without wishing to 
go again many times. We do not know whether 
grown-up people or children have derived the most 
pleasure and l>enefit. As an outward and visible 
sign of the British Empire it has been unique ; 
its political consequences are bound to be of the 
utmost importance, for our Empire is held together 
very largely by common sentiment and common 
interest ; it is essential in these circumstances that 
the more we all know of its far-llung parts the more 
we shall appreciate the good feature's, innumerable 
as they art\ of the Empire. Let us look on some 
of these and rejoice, rid/o nuliora proboqm. From 
the point of view of trade and commerce, we imagine 
that a considerable number of firms have sold their 
wares so fast that their delivery organisation Iras 
been strained to its uttermost. We have given 
long accounts in this journal of the chemical exhibits 
and still have additional notes to publish. The 
chemical exhibit has been conspicuously successful ; 
it has brought home to chemists and to the general 
public the enormous importance of chemistry in 
very many industries ; it has demonstrated to the 
world a fact, which required demonstration, that 
British chemistry is first-class. It has evoked 
Chemistry in the Twentieth Century, which has sold 
in thousands and a set of pamphlets which have 
been sold in tens of thousands. As to the finances 
of the Exhibition, these are not known to us, hut 
it is reported that about fifteen or sixteen million 
visits have been recorded at the turnstiles ; this is 
less than was originally expected by the sanguine 
promoters, so it is probable a loss has been incurred. 
The chemical exhibit, valuable as it has been both 
from a scientific and industrial point of view, will 
be very valuable next year if the Exhibition can be 
again opened then. It has by no means outlived 
its usefulness ; its lessons are not yet fully appre- 
ciated. We hope that some means jtnay be found 
of owning the Exhibitioiv^gdfc ncx&year, arid we 
are sanguine enough to think that nlpp, yeai^sught 
easily provide a considerable profit as ajjfi -fr tf against 
this year’s expected deficit. 


THE ANALYSIS OF CRYSTAL STRUCTURE 
BY X-RAYS* 

By SIR W. H. BRAGG, K.B.E., D-Sc., F.R.S. 

In this address I propose to consider the new 
methods of analysing the structure of materials by 
means of X-rays, considering especially the stages 
by which they move towards their objective. It is 
convenient to recognise three such stages, of which 
the first comprises the simplest and most direct 
.measurements and the hist the most indirect and 
complex. 

The fundamental measurement of the method is 
the angle at which rays of a given wave-length are 
reflected by a set- of planes within the crystal. The 
planes of a “ set ” are all exactly like one another : 
an imaginary observer within the crystal could not 
tell by any change in his surroundings that he had 
l>een moved from One plane to another. iSome- 
times there is no reflection of the first order from 
a set so defined, because the planes may be inter- 
leaver! by other planes so spaced and of such strength 
as to annul the true reflection ; but this can always 
lxi allowed for. When the wave-length of the X-rays 
is known, the angular measurement can be used 
to find the spacing of the set of planes, and in this 
way a linear dimension of the crystal is measured. 
The spacing is the distance between any plane and 
its nearest like neighbour on either side. If the 
s pacings of three different sets of planes are found, 
the volume of the unit ex* 11 is found. The crystal 
unit cell is bounded by six faces, each set of planes 
furnishing a pair. The pair consists of two neigh- 
bouring planes of the set-. The cell may have a 
great variety of forms, but has always the same 
volume. The specific gravity of the substance 
being known, it is possible to find the number of 
atoms of various kinds which the cell contains : 
the proportion of the various kinds is necessarily 
the same as in the molecule of the substance. The 
cell is in practice found always to contain a small 
integral number of molecules, one, two, three, or 
four, rarely more. This assemblage of molecules is 
fully representative of the crystal ; by the mere 
repetition of the cell, without the addition of any 
new features, the crystal with all its properties is 
produced. 

There are, therefore, three types of assemblage. 
The simplest is that of the single atom, as in helium 
in the gaseous state, in which the behaviour of every 
atom is on the whole the same as the behaviour of 
any other. The next is that of the molecule, the 
smallest- portion of a liquid or gas which has all 
the properties of the whole : and lastly, the crystal 
unit, the smallest portion of a crystal (really the 
simplest form of a solid substance) which has all 
the properties of the crystal. There are atoms of 
silicon and of oxygen : there is a molecule of silicon 
dioxide, and a crystal unit of quartz containing three 
molecules of silicon dioxide. The separate atoms 
of silicon and oxygen are not silicon dioxide, of 
course : in the same w ay the molecule of silicon 

* Presidential Address before Section A (Mathematical and 
Physical Science) of the British Association, Toronto. 



955 


CHEMISTRY AND INDUSTRY 


sept, afi/iae* 

dioxide i» not quartz ; the crystal unit consisting 
of throe molecules arranged in a particular way is 
quartz. 

The final aim of the X-ray anatysis of crystal is 
to determine the arrangement of the atoms and 
tjje molecules in the crystal unit, and to account 
for the properties of the crystal in terms of that 
arrangement. 

The first step is the determination of the dimen- 
sions of the crystal unit cell : any one of the possible 
ways in which the cell can t)e drawn will do. When 
this has been completed it is a simple calculation 
in geometry to find the distance between any atom 
and any other atom in the crystal of like kind and 
condition, or, jit other words, the distance an observer 
would have to travel from any point within the 
crystal to any other point from which the outlook 
would lie exactly the same and would be similarly 
oriented. This ‘is the only measurement which 
the X-rays make directly : any other measurement 
of distance is made indirectly, by aid of some addi- 
tional physical or chemical reasoning. It is not 
possible by direct X-ray measurement to determine 
the distance between any t wo points — atom centres, 
for example — within the same cell. 

Let us take an example. The crystal unit of 
naphthalene has the dimensions defined in the usual 
way by the statement : — 

a- 8‘34A h- 0-05A c^S-69A 
ft —-\22° 49' a y 90°. 

It contains two molecules : an integral number, 
as always. These facts are given directly bv the 
X-ray measurements. But there is no direct deter- 
mination of the distance between any carbon atom 
and any other carbon atom contained within the 
same cell : the measurements given are those of 
the distances between any atom and the nearest 
neighbours, in three principal directions, which are 
exactly like itself, these distances being the lengths 
of thoedge of the cell. There is not even a measure- 
ment of the distance between the two molecules 
in the same cell, because they ate not similarly 
oriented. In fact, there is no clear meaning in the 
term {i distance 5 ' in this ease, just as wc cannot 
state the distance between an object and its image 
in a mirror, unless the object is a point of no dimen- 
sions. If the molecule of naphthalene has a centre 
<>f symmetry, as is indeed indicated during the 
development of the results of the X-ray analysis, ii 
is possible to state the distance between the centres 
of symmetry of the two molecules in the same cell, 
but this does not define the distance between any 
atom in one of the two molecules and any atom 
in the other. All such distances, if they are to be 
defined and measured, can only be found by the 
aid of fresh considerations. 

Or again, let us take the case of rock-salt. The 
crystal unit cell of rock-salt contains one molecule : 
one form of the cell has for its eight corners the six 
middle points of the faces of a certain cube (edge • 
.5-02 A.U.) and two of the opposite ends of any 
diagonal of the cul>e. The so-called face-centred 
cube is four, times as large as the cell, and 


contains four molecules. The dimensions of the 
coll arc determined directly by the X-tnys, which 
measure the distance between each of the three 
pairs of parallel faces that contaii^ it. The cell 
may be placed so that each corner of it- is associated 
in the same way with a molecule of sodium, let us 
say : and, of course, the knowledge of the dimensions 
of the cell is equivalent to a knowledge of the distance 
between any two sodium atoms in the crystal, which 
atoms are all alike in every respect . But we have 
no direct measurement by the X-ray methods of 
the distance between a sodium and a chlorine atom. 
We infer that the chlorine atom lies at the centre 
of the sodium cell, or vkv verm i, from considerations 
of symmetry. Crystallographic observations of the 
exterior form of the cell assign to the crystal the 
fullest symmetry t-Jj&t a crystal can possess. If 
the cell that has been described is to contain the 
elements of such full symmetry, the chlorine atom 
must lie at the centre of it. It cannot lie anywhere 
else, for every cell would contain a chlorine atom 
similarly placed. There would then be unique 
directions in the crystal ; that is to say, polarities. 
Moreover, both the sodium and the chlorine atoms 
must themselves contain every symmetry of the 
highest class : the full tale of planes of symmetry, 
axes of rotation, and so on. They both have centres, 
and we can state the distance between a chlorine 
atom and a sodium atom because we can state it 
as between centre and centre, and put it equal to 
half the distance between two sodium atoms on 
either side of the chlorine. The structure of sodium 
chloride is then determined completely. 

It may possibly be a difficulty that the cell so 
described does not at first appear to have all the 
symmetries of the rock-salt cube, but it is to be 
remembered that we arc to expect the full display 
of symmetries only when the cell has been repeated 
indefinitely in all direct ions. We may take a simple 
case, as follows 

■ • — o — # — o — * — o + 

Fitt. 1 

Suppose sodium and chlorine atoms were to be 
arranged in a line as in the figure, just as they are 
in any of the three principal directions in the crystal. 
A plane of symmetry perpendicular to the line of 
atoms indefinitely prolonged may he drawn through 
the centre of any atom. The unit cell is one molecule : 
one chlorine and one sodium. The unit by itself 
has not this symmetry, but the repetition of the 
same molecule in either direction on either side 
provides the symmetry. Moreover, each sodium 
and each chlorine must itself have a plane of sym- 
metry, and the planes are equally spaced. We can 
state the distance between a sodium and a chlorine 
atom as half the distance between two sodiums. 

Let us take one more instance, the diamond. 
The crystal unit cell contains two atoms of carbon : 
as in the case of rock-salt, it may be so chosen that, 
of its eight comers, six are the middle point of the 
faces of a certain cube and two are the ends of any 
diagonal of the cube. The sides of this cell are 
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determined by the X-rays, and are all equal to 
2*52 A.U. *This is the distance between any carbon 
atom and the nearest carbon atom which is exactly 
like itself. The distance between the two carbon 
atoms in the same cell is not measured directly, but 
can be inferred after it has been defined. This we 
are able to do because the carbon atom is tetrahedral ; 
a tetrahedron has a centre, and we can state the 
distance between the centres of two tetrahedra, 
no matter how the tetrahedra are oriented. We 
know that the carbon atom, as built into the crystal, 
is tetrahedral, because the X-ray observations show 
that four trigonal axes meet in it. The two atoms 
in the cell are oriented differently ; one may be said 
to be the image of the. other, if translation shifts 
are ignored, in each of the faces of the cube. Con- 
siderations of symmetry or X-ray observations show 
that the centre of an atom of the one orientation 
lies at the centre of a tetrahedron formed by four 
atoms of the other orientation. The edge of this 
tetrahedron is the edge of the unit cell, and its length 
is 2-52 A.U. It may then be calculated that the 
distance between the one atom and the others, its 
nearest neighbours, is 1*54 A.U. We may call this 
distance the diameter of the carbon atom, but we 
must remember our original definition of the meaning 
of the term. Thus the 2*52 A.U. is the result of a 
direct unaided X-ray measurement, but the 1*54 
A.U. is not, and has no meaning except after special 
definition. 

Only such distances between atoms as can be cal- 
culated from the dimensions of the unit cell can 
be measured directly and without qualification. 
The determination of these distances may bo looked 
on as the result of the first stage, of the analysis by 
X-rays. 

We now come to a second stage. It is possible to 
make other statements of the relative positions of 
atoms and molecules which, though less complete 
and informative than those of distances, and their 
orientations, are necessary to the solution of the 
crystal structure problem. These also are deduced 
by means of the X-ray methods. 

It often occurs that the atoms or molecules in 
one cell can be divided into two portions which are 
the reflections of one another across some plane, 
or can be brought to be the reflection of each other 
by a shift parallel to the plane. In that case the 
orientation of the plane and the amount of the shift 
can be stated definitely, the former by inspection 
of the crystal or by X-rav observations, the latter 
by X-ray observations alone. So also it may 
happen that the atoms or molecules in the same 
cell may be divided into jxirtions which can be made 
to coincide with each other by a rotation round 
some axis with or without a shift parallel to that 
axis. The direction of the axis can be found by 
inspection of the ^crystal or by X-ray observations ; 
the amount of the shift can be found by X^ray 
observations alone. 

In these cases the distances that are found by the 
X-ray method arc all that can be stated without 
special definition. It is not possible to state the 
distance between an object and its imaged a mirror, 


if the object has any extension in space ; but it is 
possible to state the magnitude of a shift. 

Measurements of this sort constitute a char- 
acteristic feature of the X-ray analysis, for which 
reason I would like to discuss them briefly. 

We know that it is possible to separate crystals 
into thirty-two classes, according to the kind of 
external symmetry which they display. As we 
have hitherto been unable to look into the interior 
of the crystal, we have been obliged to be content 
with this imperfect classification by outer appearance. * 
It has been shown, however, that there is a classi- 
fication by inner arrangement which is perfect and 
includes the other. It is beyond the limits of ordinary 
vision : out of the range of the lens and the gonio- 
meter. The interior arrangements of the crystal, 
of which the outer form is one consequence, are so 
varied as to furnish 230 different modes. With 
very few exceptions the X-rays now allow us to 
carry the classification to this higher degree. If 
the modes are grouped according to the external 
features of the crystals that follow them, we come 
to the well-known thirty-two classes, there being 
several modes in every class. I may be permitted 
to illustrate this important point by examples, 
although it is familiar to those who have studied 
crystallography. Let us consider first a two- 
dimensional example, which is much easier to describe 
than the three-dimensional actuality, and contains 
all the essential ideas. 



Fig. 3a Fig. 4 


Consider an arrangement of figures in a plane 
which displays symmetry across two planes at right 
angles to one another. Such arrangement may be 
exhibited diagrammatically, as in Fig. 2. The unit 
cell may be drawn in various ways, EFKJ, EFLK, 
RSUT, and so on. The cell contains, however it is 
drawn, either a whole diamond or enough parts to 
make up a whole diamond. Each diamond can be 
divided into four parts : B and L> are the reflections 
of A and C across a plane ; C and D are the reflection 
of A and B across a plane at right angles to the first 
plane. Unless the diamond, the content of one cell, 
could be divided in this way there oould not be the 
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double symmetry. But, granted this division into 
four portions, it is not necessary that the four should 
be arranged as in the figure in order that the double 
symmetry may be obtained. There are two alterna- 
tives (Figs. 3 and 4). 

In Fig. 3 the lower half of each diamond — that is 
to say, tho portions 0 and D — are shifted, whether 
to right or to left is immaterial, by an amount equal 
to one-half of one side of jthe cell E.FKJ. The 
symmetry about a vertical line in the plane of the 
, paper is obviously retained. It is not so obvious 
that there is still any symmetry about the hori- 
zontal line until we realise that we mean only 
“ observable symmetry ” : that which is to be 
seen in the outer form of the indefinitely extended 
figure, corresponding to the crystal. Clearly, the 
whole figure will present the same appearance from 
below as from above. In fact, wo can see that as a 
whole the lower part of the figure is symmetrical 
with the upper part by imagining the upper and the 
lower to be further shifted relatively as in Fig. 3a : 
the two parts sliding on one another along the lino 
SS. The two parts are then the image of each other 
across SS in the full sense of the word. 



Fig. 0 Fm. 5 a 


From Fig. 2a we may also realise that the amount 
of the original shift must be equal to one half of 
EF : no other shift will give the symmetry which 
Fig. 3a shows. In Figs. 5 and 5a a different shift has 
been given, and the failure is clear. 

In Fig. 4 not only are C and D shifted parallel to 
the horizontal line, but also B and D are shifted 
parallel to the vertical ; this time the amount of 
shift is one-half of the side EJ. 

The three modes of Figs. 2, 3 and 4 all lead to the 
same external symmetry. There is one more which 
is based, as we should say, on a different lattice and 
is symmetrical, like’ the others, about two lines at 
right angles to each other. It is shown in Fig. 6. 
a here are no variations of Fig. 6, as of Fig. 2, to be 
obtained by the introduction of shifts. If in Fig. 6 
we shift C and D relatively to A and B, as we did in 
J^ ig. 3a, we find that they can now be described as the 
direct reflection of A'B' into CD and of A'C into B'D, 
and the mode of Fig. 6a is the same as that of Fig. 6. 


There are therefore four modes in one class : four 
varieties of internal arrangement which all lead to 
the same external appearance of symmetry. 

Our example is two-dimensional, and the crystal 
has three dimensions. But there are no new ideas 
to be added : it is only tho numbers of symmetries, 
modes, and classes that are increased . If, for example, 
we continue the study of the modes of arrangement 
that lead to an external symmetry of reflection 
across two pianos at right angles to each other, we 
find that there are four lattices instead of two, and 
twenty-two modes instead of four. The class con- 
taining crystals that possesses this particular form of 
symmetry is generally called the “ hemimorphic 
class in the orthorhombic system.” Its symbol is 
0*: the symbols of the four lattices are F 0 1Y FY' IV'. 
In every case the content of the unit cell is divisible 
into four parts, corresponding to the ABCD of 
Figs. 2 to 6. Tho ten modes in the F 0 lattice are shown 
in Fig. 7, which will serve to show the numerical 
increase due to the introduction of the third dimen- 
sion. Under each separate figure is given, beside the 
crystallographic symbol, another symbol which 
describes the shifts : I> r means a direct reflection 
across a plane parallel to yz ; Ej a reflection across a 
plane parallel to yz, together with a shift parallel 
to the axis of y equal to half the y edge of the cell, 
and AF a reflection across a plane parallel to yz , 
together with a shift parallel to the diagonal of the 
yz face and equal to half that diagonal. 

Let us now see how the X-ray analysis distinguishes 
the mode. Let us imagine that Fig. 2 represented a 
number of pits in a plane reflecting surface. The 
surface could be used as a grating having many 
spacings instead of one. If, for example, we so 
placed it that the horizontal lines of the figure were 
parallel to the slit of the spectroscope the spacing 
would be equal to EJ : if the vertical, the spacing 
would be equal to EF. Again, if the grating were so 
placed that EK, for example, w ere vertical, the spac- 
ing would be the peqiendicular distance between 
EK and FL. If the surface is pitted as in Fig. 3, 
the spacing when the horizontal line is parallel to 
the slit is the same as before : but when the vertical 
is parallel to the slit the effective spacing is only 
half what it was in Fig. 2. This follows from the 
fact that if we divided the surface into a number of 
vertical narrow strips, the diffracting effect of each 
such strip, for this position, depends on the total 
amount of reflecting surface contained in the strip, 
but not on its distribution along the slip. It does 
not matter that C and D are upside-down as com- 
pared to A and B. The strata consisting of 0 and D 
portions have interleaved the strata of A and B 
portions. This halving of a spacing of Fig. 3 as 
compared with Fig. 2 occurs only when the grating is 
placed so that the slit is parallel to tho vertical line 
of Fig. 3, and not when any other line is vertical, 
except by some odd chance connected with the shape 
of tho pits. In this way it is possible to distinguish 
between Fig. 2 and Fig. 3. The mode shown in 
Fig. 4 is distinguished by the halvings of both the 
horizontal and vertical spacings, and of no others. 
In the case of Fig. 6, as compared w ith Fig. 1, the 
spacing is halved when the slit is parallel to tho 
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horizontal or tho vertical line of the figure, and also 
whenever the grating is so placed that the parallel 
to the slit passing through one of the corners of a 
cell does not pass through the centre of that or any 
other cell, as, for example, if EO but not KK is 
parallel to the slit. It is therefore easy to distinguish 
each of the four modes. 


If such a difference exists it may be expected to 
show in the external characteristics of tho cell, 
giving it polarity. A good example is to he found 
in zinc blende. Layers of zinc and of sulphur atoms 
alternate with one another as in Fig. 1), all of them 
being perpendicular to a trigonal axis of the 
crystal. The distance between a zinc atom in the 



Fro 

Similar methods aro^»p livable to the three- 
dimensional crystal. lf,^ror example, we consider 
the case of 0:,. or l> ]<> we can show that, whereas 
in general the spacings of planes arc such as are 
proper to a cell of the dimensions and form drawn 
in the figure, all planes of the form Ixjn ~f mzjc-~&i\ 
integer, show halved spacings, unless / is odd and 
m is even : which is sufficient identification of the 
mode of arrangement. The symbols a and c denote 
edges of the cell. 



If we follow this line of reasoning through all the 
thirty -two- classes, we end, of course, w ith the 
disyov^yof the 230 modes which are known to 
exist : and w ith the identification marks of each, 
with certain qualifications. These last are of two 
kinds. One of them is general in nature and is a 
consequence of the fact that the X-rays can measure 
only tho distance between two like points in neigh- 
bouring cells, say A and B. But they do not indicate 
any’ difference that may exist between A^J and BA. 


7 

layer A to a zinc atom in the layer B i/found w ithout 
question by the X-ray method. Now wo know 
from observation of the crystal that there is a 
difference between AB and BA : the crystal is polar. 
A crystal plate cut so that its faces arc perpendicular 
to the axis shows different properties on its two 
sides : if heated, one face becomes positively and 
one negatively electrified. Whichever face wo use 
in the X-ray spectrometer we obtain the same 
value for the spacing, and we find ourselves unable 
to detect any difference between the two aspects 
by means of the spectrometer observations. 

We may see this point in another way. Suppose 
that Fig. 9 represents a section of a crystal con- 
sisting of two kinds of atoms, indicated respectively 
by full and empty circles. The arrangement clearly 
has no symmetry about a vertical line in the piano 
of the paper. But if X-rays* were incident from 
above, as shown there would be equal reflections 
from tho planes 11' and 22'. If the incident rays 
were heterogeneous and a photographic plate w ere 
placed to receive the Laue reflections in the usual 
way, there would be a symmetry distribution of 
spots on either side of A, although there is no sym- 
metry in tho crystal to correspond. 
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It is only when we have taken other considerations 
into account and have determined the structure that 
we can establish the polarity of the crystal. We 
may take, for example, the fact that zinc blende is 
cubic, and therefore has four trigonal axes, a fact 
which we may discover from X-rays as well as from 
the external form. Also, the unit cell contains only 
one molecule of zinc sulphide, and may be drawn 
of the same form as in diamond : that is to say, 
its eight corners can consist of the six centres of cube 
faces and the two ends of a diagonal. If wo put 
zinc atoms at the corners of the unit cell, the sulphur 
atom must lie either at the centre of the unit cell 
or at the centre of the regular tetrahedron formed 
by four of- the corners of the cell : only by the adoption 
of one of these alternatives do we get the four trigonal 
axes. The former gives the rock-salt structure 
and is distinguished by the fact that the (100) and 
(110) spectra decrease regularly in intensity from 
lower to higher orders, whereas in the (111) spectrum 
the even orders are relatively greater than the odd. 
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me relatively greater than the odd, (110) spectra 
pro normal, and the second order of the (111) is 
■Abnormally small. It is easy to distinguish between 
rene two cases. The latter is adopted by zinc blende. 
■•&aoh atom has the symmetry of Class 31, to which 
; ie crystal belongs, there being only one atom of 
each m the unit cell. 

In this case we are successful from X-ray measure- 
ments alone in determining the mode of arrangement 
Y 10 cr ? Hta1 ’ although the crystal is polar and the 
a. -rays cannot detect polarity directly. We have 
neen able to determine the structure completely, 
and the polarity then appears. 


When the determination of structure cannot be 
carried far enough, the X-ravs may fail to decide 
between the presence and absence of polarity. For 
example, resorcinol is an orthorhombic hemihedral 
crystal : this is known by its external form. Tho 
X-rays show- that, this being so, its internal arrange- 
ment must be that of M M* or CV ( ! in Fig. 7. we 
had no help from the study of external form, or 
from any other source, we should not he able to 
decide between CJJ and the more symmetrical mode 
known as Q 1 *: the symmetry of the latter is obt ained 
by adding a centre of symmetry to the elements of 
symmetry, possessed by C£? : that is to say, by removing 
the polarity of the crystal. As a matter of fact the. 
external form of resorcinol clearly shows polarity : 
or, if we could be sure that the molecule had no 
symmetry, we could infer that the crystal was 
unsymmetrical about the xy plane, there being 
only four molecules in tho cell and all these being 
wanted to give the symmetry observed by X-rays. 
Thus there are cases where the X-rays cannot decide 
between two modes, one of which can be derived 
from the other by the addition of a centre of sym- 
metry. As, however, the existence of a centre of 
symmetry can generally he decided by other means 
* — I° r example, by such means as I have described 
above in the case of zinc blende or of resorcinol — 
this incapacity of the X-ray method is of no great 
consequence. 

The addition of a centre of symmetry moves a 
structure from one class to another— Class 1 to 
Class 2, Class 31 to ('lass 32. Consequently, the 
X-ray methods are by themselves sometimes in 
doubt between two modes in different classes when 
they are rarely in doubt as to the mode within a 
class. It will readily be understood that the doubt 
as to class may be of far less importance than the 
doubt, as to mode ; though hitherto the former 
kind of difference has been given all the attention 
because it has been the only kind that could be 
observed. A very slight relative movement of the 
atoms would be sufficient to reduce the symmetry 
of the crystal from one class to another : ’ but the 
change from one mode to another within the same 
class would mean a complete rearrangement of the 
molecules. 

There are two eases in which the X-rays cannot 
distinguish between two modes in the same class. 
These are Q 8 and Q 9 in the enantiomorphous class 
of the orthorhombic system, and T 3 and T 5 in the 
tctratohedral class of the cubic system. The am- 
biguity disappears, however, if there are only two 
molecules in the unit cell, when the former alternative 
is alone permissible in each ease : it would dis- 
appear also in any case in which the structure could 
he determined completely by any other means. 

It has been known for many years, thanks to 
the work of Fedorow, Sehonflies and Barlow, that 
the 230 modes of arrangement represent all the 
possible forms of internal crystal structure. In 
each mode of arrangement there is a relative dis- 
position of planes, axes and centre of symmetry, 
which is characteristic of the mode, and the mode 
may he described in terms of these symmetries. 
This was the language used in the original work on 
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the subject, and the term space group was used, 
instead of the term mode of arrangement, in refer- 
ence to the particular group of symmetry planes, 
axes and centro in space. When the subject is 
approached from the point of view of the X-ray 
worker, the language of the mode of arrangement 
has its special conveniences. A list of the 230 
modes, and of the X-ray tests for each mode, has 
recently been published in the Transactions of the 
Royal Society by Astbury and Yardley. Lists of 
the same 230 space groups have already been pub- 
lished in different terms by writers on crystallo- 
graphy : recently a list by Wyckoff has been published 
by the Carnegie Institution of Washington, in which 
each space group is expressed in terms of the co- 
ordinates of the arrangement of points required to 
give each space group its special characteristics. 

It may be of interest to look at these matters from 
a somewhat different point of view, which takes in 
the question 'of the permanence of the chemist’s 
molecule when built into the solid structure. 

In every crystal the unit can be divided into a 
certain number of parts, each of which has no sym- 
metry of its own, but may be made to coincide with 
any other part, by some combination of reflections, 
rotations and shifts. The number is always either 
one, two, three, four, six, eight, twelve, twenty-four, 
or forty -eight. The division into 230 modes of 
arrangement refers to the arrangements of these 
parts. In the case of a crystal of the rock-salt type 
both the positive and negative portions of the cell 
can be so divided. Very often the part in question is 
the chemical molecule. For example, the cell of the 
monoclinic prismatic class can be divided into four 
such parts. The X-ray measurements show that the 
unit cell of benzoic acid which belongs to this class 
contains four molecules. Also they detect the 
existence of the four parts, and determine the mode 
of their arrangement. It is natural to make the 
assumption that each part is a molecule. This, it 
may be noted, involves the existence of right- and left- 
handed molecules, as built into the crystal. 

Sometimes the division into parts involves the 
division of the molecule. The^molccule then consists 
of two or three or more parts, and therefore possesses 
a corresponding symmetry. For example, the naph- 
thalene molecule in the naphthalene crystal contains 
two parts, and has a centre of symmetry. The 
molecule of FeS 2 in the crystal of iron pyrites consists 
of six parts, and has a centra of symmetry and a 
trigonal axis. Each of the two atoms in the rock-salt 
cell, sodium and chlorine, has — that is to say its 
relations to its neighbours have — forty-eight parts, 
and therefore the full symmetry of the crystal. 

Much more rarely a part consists of more than one 
chemical molecule. So far a few instances have been 
met with. The “ part ” in the crystal cell of sulphur 
certainly contains two, perhaps more, atoms. Miss 
Yardley finds that the " part ” in the fumaric acid 
crystal contains three, perhaps six, of the molecules 
as ordinarily defined (COOH.CH :) 2 . In the cell of 
a-naphthylamine at least three molecules go to a part. 
The part has no symmetry, so that the molecules 
that compose it differ from each other. These are 
really examples of polymerisation in the crystal. 
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Is the grouping of the atoms in the molecule as 
displayed in chemical reactions maintained without 
change ? When the first results of the new methods 
were published, with their determinations of diamond 
and rock-salt structure, there was some unnecessary 
alarm as to the apparent disappearance of the mole- 
cule. If there had been anything to suggest a com- 
plete disruption of all the alliances in the molecule, 
which had been so long and so successfully studied 
by the chemists, the alarm would have been justified. 
Atomic bonds would havo been annoyingly variable 
and dependent on conditions, and we should have 
been put back to the starting-point in the investiga- 
tion of the solid. This condition of things appears, 
fortunately, to have no existence. The conclusions of 
chemistry are carried into the solid, with only such 
modifications as might reasonably be expected. Our 
new science is in full and close alliance with chemical 
science already established : it is in fact a constant 
and delightful experience to find some direct confir- 
mation or illustration of an inference already drawn 
from other sources. So far as experience has to tell 
us, the chemical molecule generally takes its place as 
such in the crystal structure with little change. 

To sum up, we are now able to replace the rough 
division into thirty-two by the finer division into 230. 
This is advancing a whole stage towards the final 
solution of the structure problem. We carry the 
analysis right up to the limits which can be foreseen 
by the mathematical investigation of the geometry 
of space. We require only a sufficient number of 
X-ray measurements ; if these can bo obtained, the 
crystal then — with certain additional information as 
to polarity— can be assigned to its particular mode or 
space group, with one or two exceptions as already 
noted. It may be that the structure of the crystal 
is so simple that having got so far the full solution is 
already in sight. In the vast majority of cases this 
is not so ; we have only come to the end of the second 
stage of the work. 

The first stage was complete when we had found the 
dimensions of the crystal unit cell : the second is 
completed when we know which of the 230 possible 
arrangements of molecules, or, in other words, space 
groups, the crystal structure follows. 

- If the structure of the crystal is not yet obvious — 
and in the great majority of cases this is far from being 
the case — we enter on a third stage, in which the mode 
of procedure is less stereotyped and more difficult, 
perhaps all the more interesting. We have now to find 
if we can, the arrangement of the atoms within the 
cell, to which task the knowledge already gained is 
an indispensable though, it may be, a quite insufficient 
contribution. 

As I have said already, the X-rays do not tell us 
directly the relative positions of the atoms within the 
unit cell. They have, however, much to tell us as to 
the relative intensities of the different orders of 
reflection by each plane, and these must depend on 
the atomic arrangements. It is to be admitted, 
however, that we are as yet unskilled in the interpre- 
tation of this evidence. We do not completely 
understand how varying conditions affect intensities 
of reflection, though wo have learnt a great deal 
through the work of W. L. Bragg, Darwin, Compton, 
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and others. And, of course, when the cell contains 
many molecules, their positions being as yet unknown 
and their separate contributions to the intensities in 
any case doubtful, the observations of intensity are 
very difficult to make use of, though they can be 
accurately measured. We can only avail ourselves 
of such bold indications as that a very strong reflection 
implies the location of many atom centres on or near 
the plane in question, particularly if there are higher 
orders : or we may find ourselves able to show that an 
especially strong second or third or other order implies 
the adoption of some particular alternative arrange- 
ment. A very interesting example of a general 
influence of form upon intensity is to be found in the 
reflections from the fatty acid layers which have been 
investigated by Muller and Shearer. The first, third 
and other odd orders are much more intense than the 
second, fourth, and other even orders. A simple 
explanation is found in the fact that these long chains 
face opposite ways alternately, and that the number 
of scattering centres is distributed fairly evenly along 
their length. At the ends, however, the uniformity 
of distribution is interrupted ; at one end, probably 
the carboxyl end, there is an excess per unit length ; 
at the other, the methyl end, a deficiency. Thus we 
may say that the effect on an odd order of the spec- 
trum due to a single layer, the thickness of a layer 
being twice the length of a molecule, contains a 
factor : — 

A sin(w£ — a ) — B sin(«j/. — a — 2 * 1 + lir) — (A-f B) sin 
(col — a). 

The factor for an oven order is: — (A — B) si n(wl — a). 
If at both ends there had been an excess of scattering 
centres, we should have found the even orders 
stronger than the odd : the effect we find, for 
example, in tho (111) planes of rock-salt. In the 
case of the simpler inorganic crystals like rock-salt, 
diamond, and so on, intensity observations arc con- 
clusive as to the structure : in the case of iron 
pyrites or calcite they are very nearly so. But in 
the case of quartz, where the cell contains nine 
atoms, still more in the case of an organic compound, 
they do not carry us very far. We hope that greater 
experience will give us* in the future tho power of 
using them to better advantage. 

In what other direction then shall we look for 
additional means of approaching more nearly to 
the final solution of tho problem of structure ? 

The answer to this question will take account 
of all the store of physical and chemical knowledge 
which we already possess. Having solved, wholly, 
or in great part, the structure of some of the simpler 
crystals, and being able to proceed in all cases, 
even of the most complicated crystals, to tho deter- 
mination of the number of molecules in the cell, 
and of their mode of arrangement, we must try to 
correlate what we have found with the properties 
of tho crystal. By that means we shall become 
gradually more oertain of the general connexion 
between the structure and its physical and chemical 
properties ; we shall become able to settle further 
structural details in various cases, and so, by alternate 
and mutually supporting advances, wo may hope 
to reach our goal. 


Let us consider what Is being done in this direction. 
First of all there is the question of tho distribution 
of the atoms in space. Given so many atoms, to 
bo packed into a cell of known dimensions, what 
information have we as to the space that each must 
occupy ? The answer to the question cannot be 
simple, because we may not expect that the atoms 
are always to be treated as spheres, still less as 
spheres of constant radius. It is as generally difficult 
to state the distance between one atom and another 
as to state the distance between a table and a chair. 
Nevertheless, the atom-radius is a useful conception, 
especially when its dependence on the nature of 
combination is taken into account. The question 
has been considered by W. L. Bragg, Wyckoff, 
Davey, and others, and it appears that an atom does 
make a definite contribution to the distance between 
its centre — when it can bo assumed to have a centre— 
and the centre of a neighbour, so long as the nature 
of the bond remains the same. This Is a valuable 
contribution to the study of structure. It is proved 
by the examination of simple structures like those 
of the alkaline halides, and we may assume its 
reliability in our attempt on more complicated pro- 
blems. And, of course, it is interesting from the 
point of view of atomic structure itself, and atomic 
linkages. 

The radius seems to depend on the tightness of 
the bond as in bismuth or in graphite, where there 
are two kinds of bonding, and the plane of cleavage 
cuts across all the longer distances from centre to 
centre. In calcium fluoride the centres of calcium 
atoms are closer together than they are in the metal 
itself in spite of the interposition of the fluorine 
atoms ; and in calcium oxide they aro still closer. 
The change in the typo of the bonding lias altered 
the value of the radius. 

There is also the very interesting but still more 
unsettled question of the mutual orientation of the 
bonds between an atom and its neighbours. It is, 
of course, the carbon atom which is the occasion 
of this problem in its most pressing form. In the 
diamond the exactly tetrahedral arrangement of 
bonds is associated with great rigidity, which implies 
great stiffness of orientation. The analysis of the 
structure of graphite has lately been earned by 
Bernal to a stage very near completion, but the only 
point in any doubt is unfortunately the very one 
as to which certainty would be welcome. Has the 
great weakening of one bond interfered with the 
realtive orientation of the other three ? Debye 
thought that the structure was trigonal, and that 
the atoms were arranged in layers which were like 
the layers of diamond, except that they were flattened 
out without a sideways extension of the network. 
This would involve a closer approach of carbon 
atom centres from 1*54 A.U. to 1*45 A.U. ; against 
which no obvious objection can be offered, but it 
would be interesting to know r how it happened. 
Hull believed the structure to be hexagonal, and 
that tho layers remained as in the diamond. Bernal, 
having found, somo good graphite crystals to which 
the singlo crystal methods could be applied, finds 
that Hull is correct as to the hexagonal structure, 
but inclines to the belief that the layer is flattened. 
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In the latter case, we must suppose that the carbon 
atom has three very strong bonds almost eoplanar 
with the carbon, and one weak bond at right angles 
to this plane. 

The question arises in another form in the investi- 
gations of the long carbon chains by Piper and others, 
and especially by Muller and Shearer. If the chains 
are formed by the linking of carbon atoms together 
in such a way that the junctions of one atom to its 
two carbon neighbours are inclined to one another 
at the tetrahedral angle of 109 28', as in diamond, 
then there are three possible forms of chain. In 
one of them, each two carbon atoms imply an increase 
of 2* 00 A.U. in the length of the chain, and, in a 
second, an increase of 2-44 A.U. In these two cases 
the carbon atoms of a chain can lie in a plane. With 
one exception, all the cases examined show one or 
other of these two rates of increase. The third 
form of chain is a spiral, for which the growth of each 
single atom added is 1*12. In one case this rate of 
increase is found to hold : it is that in which the 
chain contains a benzene ring. This agreement 
between the calculation and experiment shows with 
some force that the relative orientation of the bonds 
is maintained. Even when two or four hydrogens 
are stripped from the chain at various points, so as 
to leave a double or triple bond between consecutive 
carbon atoms, to adopt the ordinary chemical language 
and theory, no reasonable change is found in the 
length of the chain. This does not mean that there 
is no change in the distance between neighbours : 
such a change would be small and might escape 
detection. But it does mean that there is no great 
change in the general straightness of the chain, 
such as might be expocted from any large change in 
the mutual orientation of the bonds between the 
carbon atom and its neighbours. 

In calcite the three oxygens which surround a 
carbon atom must lie in one plane. It is supposed, 
however, that in this ease the bonds are electrostatic : 
the carbon atom has lost its four valency electrons, 
and with them its powers of tetrahedral orientation. 

Now if we can discover the (extent to which an 
orientation is maintained under different conditions, 
we are provided with one more guiding principle 
in our attempt to discover the structure of the crystal 
which contains carbon atoms. And, of course, the 
organic compounds centre round the carbon atom 
and its tetrahedral structure. 

The question of orientation in respect to other 
atoms is more obscure, but it is clearly one of im- 
portance. There must be some reason why ice has 
such an open structure, and here the oxygen atom is 
largely concerned. In the ruby the oxygen atom has 
no plane of symmetry in relation to its neighbours. 
In organic? substances the great emptiness of the 
structure implies that atoms are attached to one 
another at points Which have definite positions on 
the surfaces of the atoms and are limited in number. 
And, generally speaking, the consideration of organic 
crystal structure is against any idea that atoms and 
molecules are to be treated as spheres surrounded 
by uniform fields of electric force, except in certain 
cases where by loss or gain of electrons an atom 
has been reduced to the outer form of gpe of the 
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rare gases. They must have highly irregular fields, 
having forms which more or less resist any change. 
The weak bonds which hold molecule to molecule 
in the organic substance are not due to electron 
sharing as in diamond, or to ionisation as in rock-salt, 
but to an intermingling of stray fields belonging to 
definite positions on the surfaces of the molecules. 

Our attempt to discover the effect of orientation 
is part of a general attempt to discover the field 
of force of the atom, which is naturally a very 
difficult matter. But if we can learn only a few 
rules, even empirical rules, we are so much the 
further on our way. 

Yet another obvious and most important source 
from which help may be obtained is to be found in 
chemistry itself. Although the chemist has had 
no means until now of measuring distances and 
angles, he lias been able to build up a wonderful 
edifice of position chemistry. An atom A of a 
molecule is certainly linked, it may be to B, and 
not to 0 ; or again, of a number of atoms of 
the same nature and contained in the same molecule, 
so many must be alike, and so many may be different. 

The chemist has, for example, come to the conclu- 
sion that the naphthalene molecule is a double 
benzene ring, and the anthracene a triple benzene 
ring. The X-ray observations show that one of the 
sides of the unit cell of the latter crystal is longer 
by 2-5 A.U. than the corresponding side of the other, 
ail other dimensions of the two cells being very nearly 
the same. The width of the hexagonal ring in the 
diamond is 2-5 A.U., so that on the one hand the 
chemical evidence suggests that the length of the 
molecule is parallel to that edge of the two cells 
which shows differing values, and on the other the 
X-ray conclusions give material support to the chem- 
ical view. Let us take another example from basic 
beryllium acetate Bc 4 0(C 2 H ;{ 0.j) k . The substance 
is remarkable for the ease with which it sublimes 
into a vapour consisting of whole molecules, from 
which we may infer that the molecule does not 
suffer much change in the process. The relative 
positions and mutual alliances of the atoms aro 
nearly the same when the molecule is free as when it is 
built into the solid. From the X-ray evidence we 
learn that the molecule has four intersecting trigonal 
axes. We must place the unique oxygen at the 
centre of a regular tetrahedron, and the four beryllium 
atoms at its corners. Each of the six acetate groups 
must be associated with one of the tetrahedron edges, 
and in such a way that the four trigonal axes are 
maintained. This necessitates, as crystallographic 
theory shows, the existence of a dyad axis through 
the middle points of each pair of opposite edges of 
the tetrahedron. The CbHsOa groups must be added 
so as not to interfere with the existence of these axes. 
If they are placed correctly for the trigonal axes, 
each of them has a dyad axis of the kind mentioned. 
All this agrees with the chemical evidence as partly 
stated in the formula, which implies : — 

1 . That there is one oxygen differently situated to 
the rest. 

2. That the four beryllium atoms are all alike. 

3. That the acetate groups aro all alike. 

Further, chemists would say that the carbon atoms 
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are not alike ; in that case, they must both lie on 
the dyad axis, since if they did not they would 
necessarily be symmetrically placed with respect 
to that axis and would he equivalent. On the other 
hand, the oxygen atoms in the acetate group cannot 
lie on the axis if, as is probable, they are equivalent 
to one another. They must be placed symmetrically 
with respect to the dyad axis. As to the hydrogens, 
we must assume either that they do not count, which 
is not at all unlikely, or that they are not all alike. 
It is impossible to place eighteen hydrogen atoms 
so that the group has four intersecting trigonal axes 
and that every hydrogen is like every other. The 
molecule has no plane of symmetry, the fault lying 
with the oxygens. It could not be due to the 
hydrogens because there are marked differences in 
the intensities of reflection of pairs of planes, which 
differences would not exist if there were planes of 
symmetry, and would be small if due to dissym- 
metry in the positions of hydrogens only. It is by 
reasoning along such lines as these that X-ray 
evidence and chemical evidence can help each other. 
Many other instances might be given ; indeed, no 
complex crystal can be studied with success without 
calling in the assistance of chemical arguments. 

A fourth example of the connection between 
arrangement and properties is to be found in the 
recent work by W. L. Rragg on the indices of refrac- 
tion of crystals. It has been found possible to 
calculate the indices of refraction of calcite, given 
the dielectric capacities of calcium, carbon and 
oxygen atoms separately. The difference between 
the two principal refraction indices is almost entirely 
due to a difference between the dielectric capacities 
of a set of three oxygen atoms, at equal distances 
from one another, when placed : — 

1 . So that the plane in which they lie contains the 

direction of the field. 

2. So that this plane is perpendicular to the field. 
If we are able to calculate the refractive indices on 
these data, then it must be possible to find conditions 
governing the arrangement of the atoms, when we 
know the composition of the crystal and its refractive 
indices. For instance, the near equality of the 
refractive indices of potassium sulphate implies that 
the dielectric capacity of the S0 4 group is much the 
same in all directions, and this is in agreement, with 
the hypothesis that the oxygen atoms are grouped 
in some sort of tetrahedral fashion about the sulphur 
atom. 

There are still other connexions between structure 
and properties which we begin to understand, and 
can use in proportion to our understanding. Tlve 
cleavage plane and the occurrence of certain faces 
in preference to others are connected with the 
nature of the bonds and the size of the spacings. 
We are not surprised to find that in bismuth, or 
graphite or naphthalene the cleavage plane cuts 
across the ties which we should expect to be the 
weakest of those that bind the molecules together ; 
or again, that natural faces follow the planes that 
are richest in atoms or molecules and may be 
assumed to contain relatively large numbers of 
linkages. In naphthalene the cleavage plane passes 
between the ends of the molecules, where the £ 


hydrogens are, and where there is a deficiency in 
the number of scattering centres, as the X-rays 
indicate by the strengths of several orders of the 
(001) reflection. The other faces found on the 
crystal cut across the ties at the positions of the 
a hydrogens. 

There are many other connexions between the 
structure and other properties of a substance, such 
as dielectric capacity, rigidity, and compressibility, 
conduetibility both thermal and electric, magnetic 
constants. In fact, the only properties of solid 
bodies which are not directly and obviously related 
to crystal structure are those, few' in number, that 
depend on atomic characteristics alone, such as 
weight ; and the absorption coellieients for a, 
y and X rays, all the rays which involve high quantum 
energies. With few' exceptions every aspect of the 
behaviour of a solid substance depends on the mode 
of arrangement of its atoms and molecules. We 
have, therefore, an immense field of research before 
us, into which the X-ray methods have provided 
an unexpected and welcome entrance. 

They tell us directly, as I have said, the number 
of molecules in the crystal unit cell, and the mode 
of their arrangement with such determination of 
lengths and angles as are required to define the 
mode of arrangement in full. They leave us then 
to ally our new knowledge to all that we possess 
already as to the physical and chemical properties 
of substances. By this comparison w r e hope in 
the end to determine the position of every atom, 
and explain its influence through its nature and 
position upon the properties of the substance. It is 
the chemistry of the solid that comes into view, 
richer in its variety even than the chemistry w'e have 
studied for the past century, and possessing an 
importance which is obvious to us all. Every side 
of scientific activity takes part in this advance, for 
all sciences are concerned with 1 ho behaviour 
of matter. 

CHEMISTRY IN HERODOTUS 

Tn the Chemiker Zeitung , 1924, No. 1, p. 1 ; No. 7 
pp. 29-31, and No. 8/9, p. 38, Prof. E. O. von 
Lippmann has an interesting article, entitled Tech- 
tiologiscJ^es und KuUurgeschichtliclics aus H eroded . 
Herodotus (489 -429 B.c.) included a largo number of 
observations of scientific interest in his great work, 
but hitherto they have attracted very little attention, 
probably because they are not gathered together in 
one place, but are scattered throughout the book and 
often introduced only incidentally. Prof, von Lipp- 
mann has been industrious enough to collect these 
isolated details, and the material he has thus accumu- 
lated will prove of great assistance to those who are 
engaged upon the study of early chemistry. The 
article — of which it is scarcely possible to make an 
abstract — is divided into four sections, which deal 
respectively with (i) the Elements, (ii) Mineral 
Substances, (iii) the Metals, and (iv) Organic Sub- 
stances. The annotations are as scholarly and as 
enlightening as would be expected from the learned 
author of Die, Entslehung und Ausbrdtung der Al- 
chemie. 
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SOCIETY OF CHEMICAL INDUSTRY 

CHEMICAL INDUSTRY DINNER 

The Autumn Dinner, which will be under the 
auspices of the Society of Chemical Industry and 
the Chemical Industry Club, will be held in the 
Edward VII Rooms of the Hotel Victoria, North- 
umberland Avenue, London, W.C. 2, on Friday, 
November 14, at 7 for 7. .‘10 p.m., and will be presided 
over by Mr. W. J. U. Woolcock, C.B.E., President 
of the Society. 

A circular letter with further particulars and a 
form of application for tickets has been sent out to 
the members. 

BACK NUMBERS OF JOURNAL 

* The General Secretary will be glad to hear from 
Members or Subscribers who have copies of the 
Journal for January 5, 1923, or January 4, 1924, 
that they are willing to dispose of to the Society. 


FORTHCOMING EVENTS 

Oct. t. Society ok Public Analysts and other Ana- 
lytical Chemists, in the Chemical Soci«ty’s 
Rooms, Burlington House, Piccadilly, London, 
W. 1, at 8 p.m. 

The following papers will be read: — “ The .Determina- 
tion of Coconut Oil and Butter Fat in Margarine/’ by 
G. D. Elsdon and P. Smith. “ A Preliminary Note on 
the Composition of the Fat of Goat’s Butter,” by F. 
Knowles and J. C. Urquhart. “ The Quantitative 
Estimation of the Degree of Hydrolysis of Gallotannin 
by Tannase,” by Miss W. N. Nicholson and D. Rhind. 
“The Pemberton-Neumann Method for the Estimation of 
Phosphorus,” by Miss M. B. Richards and W. Goddon. 
u Application of ‘ Formal Titration ’ to the Kj eld a hi 
Method of Estimating Nitrogen,” by W. S. Shaw. 
Informal Dinner will be held for Members and their 
friends at St. James’ Restaurant, 178 Piccadilly, at 
6.30 p.m. 

Oct. 2. Society ok Chemical Industry, Bristol Section. 

Joint Meeting with the Institute of Chemistry, 
the Chemical Department of the University 
(Woodland Road), Bristol, at 7.30 p.m. “ The 
Present Position of the Catechin Chemistry,” by 
Dr. Nierenstein. 

Oct. 3. Society' of Chemical Industry, Manchester 
Section, at the Textile Institute, 16, St. Mary’s 
Parsonage, Manchester, at 7 p.m. “Chemistry 
and Industry,” by W. J. U. Woolcock, C.B.E., 
President of the Society of Chemical iH^stry. 

The Faraday Society, in the fJorfAfeical 
Society’s Rooms, Burlington House, IlftcoSdilly, 
London, W. 1, at 5 p.m. Discussion oh “ The 
Physical Chemistry of Igneous Rock Forma- 
tion,” with Un introduction by Dr. J. S. Flett. 
Papers arc expected from Prof. C. H. Beech, 
Dr. J. W. Evans, Prof. J. W. Gregory, A. F. 
Hallimond, Prof. P. Niggli, Dr. A. Richardson, 
Dr. A, Scott, Mr. G. W. Tyrrell, and Prof. 
\V. E. S. Turner. 


Sept. 26, 1924 

CORRESPONDENCE 

ARSENIC AND THE OYSTER 

Sir, — Why, I venture to ask, do you single out the 
innocent but succulent oyster and accuse it of 
a base predilection for arsenic ? Surely a humble 
mollusc cannot be expected to be as fastidious in its 
diet as its more highly cultured neighbours — the 
fishes. Three parts per million is not excessive for an 
animal condemned to feed on the bottom of the sea ; 
why, even the plaice, which has two eyes, and the 
whiting which feeds not on the ocean bed, may contain 
this much, and the aristocratic cod, so says Prof. 
Bang, on occasion contains more than four parts. 
Pray, Sir, acquit the oyster and let us enjoy it in 
peace. 

In conclusion I beg you to inform me whether the 
“ Walrus ” and the “ Carpenter,” either or both, 
died of arsenical poisoning after their* lament over 
the gentle oysters they decoyed and betrayed ? — 
I am, Sir, etc., “ Arsenicum ” 

September 19, 1924 

THE CHEMIST IN THE PROVINCES 

Sir, — Now that we have reached the end of our 
English summer, the time will soon be upon us when 
we shall receive demands for Annual Subscriptions. 
The typical young chemist in the provinces, who, 
anxious to keep up-to-date has joined several 
societies, may be faced with a bill of anything up 
to £10. He is entitled to ask himself whether he is 
receiving value for money ? 

The young chemist emerges from the University 
with a degree. Urged by his professor he probably 
joins the Chemical Society. He then finds that 
although he possesses his degree he is not considered 
a genuine chemist unless he joins the Institute, so 
if he is sufficiently enthusiastic he takes the A.I.C. 
He now goes forth into chemical industry a “ pukkha ” 
chemist. Still anxious to keep abreast of knowledge 
he enters the Society of Chemical Industry, and, 
if a super enthusiast, he joins a fourth society con- 
nected with some specialised branch of his profession. 

Let us consider the case of the chemist who lives 
away from London. What does he get in return 
for his hard-earned cash ? Let us take the various 
societies separately. 

(а) Chemical Society 

All that the provincial chemist receives for his 
£3 per annum is the monthly journal, consisting 
entirely of papers on “pure” research, e.y., 
Isomerism in the Timbuctoo acids. If the young 
chemist is honest with himself he finds that 
99 per cent, of the contents do not interest him, 
and that 50 per cent, cannot be properly under- 
stood by him. If he remains a member for many 
years, he finds himself landed with a collection 
of hefty tomes which he cannot dispose of. 

He learns that the Chemical Society has a fine 
library of which lie can make very little use. It 
might just as well be in Jericho. 

(б) Institute of Chemistry 

This society for 30s. per annum registers the 
young aspirant as a genuine chemist. It bestows 
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upon him every two months a journal which he 
may or may not find interesting. It makes him a 
member of a local section, at which on pertain 
evenings in the winter he can meet perhaps a 
dozen other chemists and discuss such absorbing 
topics as “ Should the Institute have an Academic 
dress ? ” etc. 

(c) Society of Chemical Industry 
For £2 15s. per annum the young chemist 
receives a weekly Journal, This Journal is cer- 
tainly a very good one, though occasional articles 
by prominent professors make him wonder if he 
knows any chemistry. 

This Society also makes him member of a local 
section. Once in two or three years, perhaps, the 
young chemist hears of a paper which interests him 
and attends a meeting. The question : ‘ “ What 
becomes of all the old chemists ? ” is supplied with 
a full and complete answer. 

So much, then, for the various Societies. Is there 
any genuine reason why the young chemist should 
be called upon to pay several annual subscriptions ? 
Surely one single Society alone could do the work 
at present done by three. 

The function of a chemical society is simply to 
look after the status of the chemist, keep a register, 
and enable its members to keep abreast of chemical 
knowledge both pure and applied. It should publish 
a weekly journal and have occasional local meetings, 
and establish a library in every local section. 

The journal, in addition to matters of topical 
and professional interest, should be modelled on the 
lines of “ Chemistry in the Twentieth Century,” 
i.e., the articles should consist of general accounts 
of progress in various fields of chemistry, and should 
be written by specialists. These articles enable the 
ordinary chemist, who is really a specialist himself, 
to obtain a good knowledge of progress in other 
brandies of chemistry, without overwhelming him 
with a mass of indigestible detail. The consulting 
of original papers is then optional. 

The Society should, as now, receive accounts of 
original researches from its members, but only the 
titles of such papers should be published in the 
Journal . 

If the chemist finds that one of these papers is of 
particular interest to himself, he should be able to 
obtain a full copy from the Secretary of the Society, 
or copies of all papers communicated to the Society 
should be kept at the libraries of the local sections. 

Whether there should be meetings of local sections 
is a matter of opinion. If held, they should certainly 
he much wider in scope and of a definitely social 
character. The topics should be as broad as possible, 
with the object of enabling the chemist to take the 
widest possible view of his profession. The average 
chemist is deeply interested in his work, and is not 
above attending meetings if they are worth it. At 
present we chemists suffer from too many meetings, 
and too narrow a view of our profession. 

To sum up, my points are these : — (1) The young 
chemist cannot afford to be a member of several 
societies. 


(2) There is no valid reason why all the interests 
of the chemist should not be looked after by one 
single society at a reasonable fee. 

(3) The chemist in the provinces should be catered 
for equally with the chemist in London. 

(4) The literature of chemistry should he given a 

wider scope and should have a more general appeal. 
— I am, Sir, etc., •* Yorkist ” 

Leeds 

BENZOL RECOVERY 

Sir, — In the issue of September 12, Vol. 43, No. 37, 
B. 739, you published an extract from a paper read 
by Monsieur Edouard Urbain at the Centenary 
Congress of the Societe Technique on “ Activated 
Carbon and Silica Gel.” 

From this paper one would naturally draw the 
inference that the benzol -recovery plant at the 
Grenoble gasworks was erected to the designs of 
Monsieur Edouard Urbain. 

1 should, therefore, like to prevent any misunder- 
standing, and state the facts regarding this plant 
verified by two independent experts from this 
country, who visited Grenoble to see the plant in 
operation. 

The erection was carried out by the SoeuHe 
Anonyme pour TUtilisation des Combustibles, of 
Paris, to the design of Friedr. Baver and Co., Lever- 
kusen, and under their guarantees. The installation 
of steam coils in the filters to reduce the steam 
consumption (specially mentioned in Monsieur 
Urbain’s paper) was carried out during the course 
of the erection of this plant on the instructions and 
to the design of the Friedr. Bayer Co. after their 
experimental filters at Leverkusen had been fitted 
and tried out with these special (mils and data 
obtained therefrom as to the resulting economy. These 
experiments were carried out at Leverkusen during 
1923. 

Further, since the plant has been put in operation, 
a pretilter has l>een added in order to minimise the 
risk of fouling the highly active “T” carbon with 
foreign bodies which cannot be driven out by means 
of highly super-heated steam, or only with great 
difficulty. This pre-filter is again to the Friedr. 
Bayer Company's design and filled with their pre- 
filter carbon. This would have been embodied in the 
original design for the Grenoble plant, but it was 
assumed that the gas would be clean enough to be 
dealt with directly in the benzol carbon filters. 

In my paper read before the Chemical Engineering 
Group of the Society of (Chemical Industry on- 
March 7, 1924, the Grenoble plant was described, and 
a diagrammatic slide of the arrangement thereof 
shown. However, figures as to plant operation 
could not be given at that time, as it had only been 
in operation for some five to six weeks. 

I feel it only right and fair to Messrs. Friedr. 
Bayer and Co, that I should draw your readers’ 
attention to these facts as, although the SoeiYte 
Anonyme pour l’Utilisation dcs Combustibles have 
the solo exploitation ol this Bayer process in France, 
my firm, Messrs. Simon-Carves, Ltd., 20, Mount 
Street, Manchester, has its exploitation for the 
United Kingdom, and we work in the closest co-opera- 
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tion with Messrs. Friedr. Bayer and Co., all informa- 
tion being pooled for our common use. 

Owing to the French occupation of the Ruhr, there 
was difficulty in obtaining delivery of the active 
carbon from Messrs. Friodr. Bayer and Co.’s Lever- 
kusen works, and apparently one of the three filters 
at the Grenoble plant was filled with carbon manufac- 
tured according to Monsieur Edouard IJrbain’s 
process. The Grenoble plant is one of the many 
solvent extraction plants using the Bayer process 
and carbon, amongst which there are in operation 
and in course of construction plants extracting 
over 2(XK) tons of benzol per annum. — I am, Sir, etc 

Knutsford Vivian F. Gloao 

September 19, 1924 

PERSONAL AND OTHER ITEMS 

Prof. Alex. Findlay has accepted an invitation to 
visit Stanford University, California, as Acting- 
Professor of Chemistry for the three quarters of the 
academic year, January to August, 1925. 

Sir Ernest Rutherford, Prof. Lon nan and Sir 
Charles Parsons have arrived in Philadelphia for the 
celebration of the centenary of the Franklin Institute. 

Mr. E. Craig Porter, B.Sc., Ph.I)., who has been 
appointed works chemist at the factory of Lotus 
Ltd., Stafford, graduated in technical chemistry 
at Manchester University, and gained the degree 
of Ph.I). for research work on hide substances in 
the leather department of Leeds University under 
Prof. Procter. 

Mr. J. G. A. Skerl, research assistant to Prof* 
P. G. H. Boswell, of the University of Liverpool, 
has been appointed by the British Cast Iron Research 
Association to direct an investigation on moulding 
sands in the Refractories Department of Sheffield 
University and in the foundries of members of the 
Association. 

Prof. B. I. Slorzov, a Russian biochemist whose 
death is announced, had done much work on tissue 
enzymes. 

The British Research Association for the Woollen 
and Worsted Industries has awarded research fellow- 
ships for 1924-25 to Mr. R. Burgess to enable him 
to continue investigations on the bacteriology and 
mycology of wool at University College, Nottingham, 
and to Mr. J. E, Nichols to investigate the wool 
fibres of various breeds of sheep at the Animal 
Breeding Research Department of the University of 
Edinburgh. An advanced scholarship, tenable at 
the Scottish Woollen Technical College, Galashiels, 
has been awarded to Mr. H. Maldwyn Williams. 

The University of Pennsylvania announces that 
honorary degrees of D.Se. are to be conferred on, 
amongst others, Sir W. H. Bragg, Sir C. Parsons 
and Prof. Pieter Zeeman, of the University of 
Amsterdam. 

It is officially announced that the British Empire 
Exhibition will be closed on November 1. The 
question of reopening the Exhibition next year is 
still in abeyance. 

The late. Mr. W T H. Revis has left £10,000 and a 
share in £35,000 to the University College ^Notting- 


ham. The bequest will probably be utilised to pro- 
vide scholarships and short-term fellowships at the 
University. 

Sir George Thomas Beilby, F.R.S.. LL.D., D.Se., 
who died on August 1, aged 73, left estate of the 
gross value of £103,689, with net personalty £154,248. 

A tablet to the memory of Henry Fox Talbot, the 
founder of modern photography, was unveiled in the 
library of the Royal Photographic Society on Sep- 
tember 13. 

Mr. H. K. G. Bamber, for many years a director of 
the Associated Portland and British Portland Cement 
Companies, has been killed in a motor accident. 

Wc regret to announce the death of Mr. E. H. 
Brown, an old member of the Society of Chemical 
Industry, who had lived some years in Russia 
and was latterly executive officer of the Pembroke, 
Ontario, branch of the McGuire, Patterson and 
Palmer Co., match manufacturers. 

Smokeless Fuel 

The Corporation of Glasgow is installing a five- 
unit battery of Maclaurin producers to manufacture 
smokeless fuel and supply industrial gas to the 
Da-lmarnock electricity station. The plant will be 
at work in a few weeks and will supply gas for firing 
boilers at the station at 1-Old. per therm. 

Arsenic, Calcium Arsenate and the Boll Weevil 

The supply of arsenic compounds for the control 
of the boll weevil pest of the cotton crop has of late 
received much attention in the United States, owing 
to the great fluctuations of prices and the difficulty, 
at times, of obtaining supplies. A contribution to 
the study of the problem has been made by Mr. H. W. 
Ambruster, who has reprinted, under the above title, 
various papers and addresses from technical and 
trade papers. The pamphlet (pp. 42, price 50 c., 
Barr-Erhardt Press, New York), which discusses the 
supply of arsenic, the manufacture of calcium 
arsenate, phases of the state of supplies of arsenic 
and its use for controlling the boll weevil, provides 
a useful summary of certain aspects of the question. 

BRITISH INDIA 

First Sugarcane Forecast, 1924—1925 

According to reports received from provinces, 
which contain, on an average, 93 per cent, of the total 
area under sugarcane in India, the total area planted 
with the sugarcane is estimated at 2,566,000 acres, 
as against 2,715,000 acres at the corresponding date 
of last year, or a decrease of 5 per cent-. Weather 
conditions at the time of planting were not generally 
favourable, and the present condition of the enq) is, 
on the whole, fair, but much depends on the future 
course of the monsoon. 

First Forecast of the Sesamum Crop, 1924-25 

A memorandum based on reports received from 
provinces which comprise 80 per cent, of the total 
sesamum acreage of India states that the area under 
crop, so far reported, is 2,115,000 acres, as com- 
pared with 2,100,000 at this time last year, or an 
increase of 1 per cent. Bowings still continue in 
many places. The weather at sowing time was not 
quite favourable, but the present condition of the 
crop, on the whole, is reported to be fair. 
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REVIEW 

Charts of the Chemical Reactions of the 
Common Elements. By John A. Timm, Ph i)., 
Pp ix-f-81. Now York: John Wiley and 
Sons, Inc. : London: Chapman and Hall, Ltd., 
1924, Price 10s. 

This hook reviews the chemistry of the common 
elements, arranged alphabetically in the form of 
charts of their occurrence and reactions, and of 
equations related thereto. 

The charts are ingenious, and present a bird's-eye 
view of the chemistry of each element, including 
reactions employed in analysis and manufacture. 
Small numerals attached to formulas in these charts 
refer to equations for the elements which follow. 
The equations offer no ground for criticism from the 
point of view of accuracy ; and the method by 
which they arc built up is no doubt the one commonly 
employed, apart from the ionic notation — e.y. : — 

2HN0 3 ->H 2 0 | 2NO | 30 
30f3Cu->30u0 

3CuO +6HN<V>3Cu (N0 3 ), +3H*0 
3Cu -f 8HN () ;] ->3Cu (N0.,)2 T2N()T4H 2 0. 

Yet it is necessary to warn the student that this 
procedure is a means of arriving at a result rather 
than a plan of nature’s footsteps ; otherwise ho may 
ask why three atoms of oxygen are shown to he 
liberated, and then to produce three molecules of 
copper oxide, since these things are not known to 
occur. One doubts, therefore, the wisdom of pre- 
senting the student with lists of equations in the bald 
fashion of this book — there are no fever than sixty 
“ sulphur equations ” — without a word of explana- 
tion as to tneir limitations as expressions of facts. 
If it is said that this is not a textbook but merely 
a review, then the question arises whether the good 
student should not prepare liis own review, and 
whether the indifferent student will ever become a 
good student by having his review prepared for him. 

One might prophesy that piles of these books 
will be found loft upon the doorsteps of examination 
halls in America, and v perhaps in this country, 
but whether the comprehension of nature and the 
advancement of chemical science will be promoted 
by their use is another question. 

R. M. Caven 


COMPANY NEWS 

NOBEL INDUSTRIES, LTD. 

At the fifth ordinary general meeting, Sir Harry 
McGowan, K.B.E. (chairman and managing director), 
said that despite a continuance of uncertain com- 
mercial conditions throughout the world, the hope 
expressed last year that the results for 1923 would 
fall short of those for 1922 had been amply 
alised. During the past few years, the Company 
d been rapidly consolidating its position in the 
oduction of its chief line of manufacture, blasting 
plosives and accessories. The home trade formed 
1 important part of the business, and he believed 
at customers were satisfied both with the service 


and selling prices, which latter compared most 
favourably with those ruling prior to the war. 
This had only been made possible by Hie policy of 
concentration of manufacture and scientific research 
adopted by the company. The company possessed 
large interests in many foreign companies, including 
Canadian Explosives, Ltd., and (Julian Explosives Co. 
'The Cape Explosives Works in South Africa, and 
Nobels interests in South Africa had. been merged 
into a new company, the African Explosives and 
Industries, Ltd., the shareholders being Do Beers and 
Nobel Industries, Ltd. Interests had also l>eeri 
acquired in explosives and fuse factories in Czecho- 
slovakia, Hungary and Rumania, and business in 
the Far Eastern countries, such as India and 
China, was well established. By application of 
scientific factory administration, the company was 
now producing a superior quality of goods as com- 
pared to pre-war days. The board was quite satisfied 
with the year’s trading and saw no reason to suppose 
that the complete year’s figures for 1924 would ho 
less satisfactory than those for 1923, in which 
circumstances the directors would consider whether 
the time was not opportune to adopt the policy of 
paying an interim dividend on the ordinary shares, 
and it was hoped to make a declaration on the subject 
towards the end of this year. 

GAS LIGHT AND COKE CO. 

An agreement for amalgamation with the Brentford 
Gas Company has been made, with effect, subject 
to parliamentary sanction, from January 1, 1920. 
The amalgamation will be the largest in the history 
of the British gas industry, giving the Gas Light « 
Coke Co., already leading in the world's gas supply, 
an area nearly 40 miles long by, in places, 15 miles 
wide. The Gas Light & Coke Co. has an issued 
capital of £23,105,280 and the Brentford Company 
a capital of £2,058,545. The latter company has 
already absorbed the Richmond, Harrow and Stan- 
nic) re gas companies. 

BRITISH CELANESE 

During the year ended February 29, 1924, there 
was a loss on trading of £34.478 and a total loss, 
allowing for debenture interest, and losses on can- 
cellation of erection contracts, of £74,048, without 
providing for depreciation. The special propaganda 
programme has been charged to revenue and had the 
expenditure been capitalised, there would have 
been a trading profit. The total deficit now r stands at 
£565,827. Sales during the last few months have been 
satisfactory. 

ASSOCIATED PORTLAND CEMENT 
MANUFACTURERS 

The reconstruction of the board of this company 
has now been completed. The Hon. F. 0. Stanley, 
and Messrs. A. White, H. Holt, W. F. Roch and 
A. Brooks have resigned from the board and Lord 
Meston, Sir J. A. Home, Mr. W. J. Firth and Mr. 
P. J. Pybus have been elected directors. Economies 
have been made in administration and an intensive 
campaign of propaganda is to be carried out. 
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MARKET REPORT 

This Market Report is compiled from special information 
received from the Manufacturers concerned. 

Unless otherwise stated the prices quoted below cover fair 
qua7Uitiea net and naked at sellers' works. 

GENERAL HEAVY CHEMICALS 

Acetio Acid, 40% tech. . . £23 10s. per ton. 

Acid, Boric, Commercial — 

Cryst. .. .. .. £45 per ton. 

Powder. . . . . . £47 per ton. 

Acid Hydrochloric .. 3s. 9d. — 6s. per carboy d/d., 

according to purity, strength 
and locality. 

Acid Nitric 80° Tvv. .. £21 10s. — £27 per ton makers’ 
works, according to district 
and quality. 

Acid Sulphuric . . . . Average National prioos f.o.r. 

makers’ workB, wit h slight varia- 
tions up and down owing to 
local considerations : 140° Tw., 
Crude Acid, 65s. per ton. 168° 
Tw., Arsenical, £5 10s. per ton. 
168° Tw., Non-arsenical, £6 15s. 
per ton. 

Ammonia Alkali. . . . £6 15s. per ton, f.o.r. Special 

terms for contracts. 

Bleaching Powder . . Spot £11 d/d. ; Contract £10 d/d. 

4 ton lots. 

Bisulphite of Lime . . £7 per ton, packages extra. 

Borax, Commercial — 

Crystal . . . . . . £25 per ton. 

Powder £20 per ton. 

(Packod in 2-cvvt. bags, carriage 
paid any station in Great 
Britain.) 

Caloium Chloride . . £5 17s. Od. per ton d/d. 

Copper Sulphate . . . . £25 per ton. 

Methylated Spirit 04 o.p. — 

Indust rial . . . . 2s. 7d. — 2s. 1 Id. per gallon, accord- 

ing to quantity. 

Mineralised . . . . 3s. 8d. — 4s. per gallon, according 

to quantity. 

Nickel Sulphate . . . . ) £38 per ton d/d. Normal busi- 

Nickel Ammon. Sulphate ) ness. 

Potash Caustic . . . . £30 — £33 per ton. 

Potass. Biohrornate . . 5fd. per lb. 

Potass. Chlorate. . . . 3d. — 4d. per lb. 

Salammoniao .. .. £32 per ton d/d. 

Salt Cake.. .. . . £3 10s. per ton d/d. 

Soda Caustic, solid . . Spot lots : delivered. £16 17s. 6d. to 

£19 7s. 6d. per ton, according to 
strength. 20s. less for contracts. 

Soda Crystals . . . . £5 5s. — £5 10s. per ton ex railway 

depots or ports. 

Sod. Acetate 97/98% .. £24 per ton. 

Sod. Bicarbonate . . £10 10s. per ton, carr. paid. 

Sod. Bichromate. . .. 4$d.porlb. 

Sod. Bisulphite Powdor 

00/62%.. .. .. £18 — £19 per ton, according to 

quantity, f.o.b., 1-owt. iron 

drums included. 

8od, Chlorate . . . . 3d. per lb. 

Sod. Nitrate rofd. 96% .. £13 5s.— £13 10s. per ton ex 

Liverpool. Nominal. 

Sod. Sulphide cone. 60/65 About £14 10s. per ton d/d. 

Sod. Sulphide cryst. . . £9 per ton d/d. 

Sod Sulphite, Pea Cryst. £15 per ton f.o;r. London, 1-owt. 

kegs included. 


RUBBER CHEMICALS * 

Antimony Bulphide — - 

Golden ... . . . . 5^d. — Is. 4d. per lb., aooording to 

quality. 

Antimony sulphide — 

Crimson . . . . Is. 3d. — Is. 6d. per lb., according 

to quality. 

Arsenic, Sulphide, Yellow Is. lid. per lb. 

Barytes . . . . . . £3 10s. to £6 15s. per ton, accord- 

ing to quality. 

Cadmium Sulphide . . 3s. 9d. — 4s. per lb., according to 
quantity. 

Carbon Bisulphide . . £30 — £33 per ton, according to 
quantity. Again dearer. 

Carbon Black . . . . 7d. — 7$d. per lb. ex wharf. 

Dearer. 

Carbon Tetrachloride . . £60 — £65 per ton, according to 
quantity, drums extra. Again 
dearer. 

Chromium Oxide, groon . . Is. 3d. per lb. 

r gd. — 9Jd. per lb. Demand very 

Indiarubbor Substitutes ' brisk. Prices likely to remain 

White and Dark . . 1 steady owing to firmness of 
V. rapeseod oils. 

Lamp Black . . . . £48 per ton, barrels froe. Ad- 

vanced. 

Lead Hyposulphite . . 7£d. per lb. 

Lithopone, 30% . . . . £22 10s. per ton. 

Mineral Rubber “ Rub- 

pron ” . . . . . . £16 5s. per ton f.o.r. London. 

Sulphur . . . . . . £10 — £12 per ton, according to 

quality. 

Sulphur Freeip. B.P. . . £56 — £57 per ton, according to 
quantity. 

Sulphur Chloride . . 4d. per lb., carboys extra. Dearer. 

Thiocarbanilide . . . . 2s. 6d. per lb. 

Vermilion, palo or deep . . 5s. Id. per lb. dearer. 

Zinc Sulphide . . . . 7£d. — Is. 8d. per lb., according to 

quality. 

WOOD DISTILLATION PRODUCTS 

Acetato of Lime - 

Brown . . . . . . £12 per ton. 

Grey . . . . . . £16 per ton. 

Liquor . . . . . . 9d. per gall. 32° Tw. 

Charcoal . . . . . . £7 15s.— £9 5s. per ton, according 

to grade and locality. Market 
brisker. 

Iron Liquor . . . . Is. 7d. per gall. 32° Tw. 

Is. 2d. „ „ 24° Tw. 

Red Liquor .. .. lQd. — Is. per gall. 14/15° Tw. 

Wood Creosote . . . . 2s. 9d. per gall. Unrefined. 

Wood Naphtha — 

Miscible .. .. 4s. 10d. per gall. 60% O.P. 

Solvent . . . . 5s. 3d. per gall. 40% O.P. 

Wood Tar . . £4 5s. per ton. 

Brown Sugar of Lead . . £43 per ton. Cheaper. 

TAR PRODUCTS 

Acid Carbolio — 

Crystals . . . . 0£d. per lb. Quiet. 

Crude 60’s . . . . Is. 7d.— Is. lid. per gall, accord- 

ing to district. 

Acid Cresylic, 97 / 99 . . 2s. — 2s. Id. per gall. Demand 

fair. 

Pale 95% .. .. Is. 9d. — 2s, Id. per gall. Not much 

enquiry. 

Dark .. .. ..Is. 9d.-—2s. Id. per gall. Quiet. 

Anthracene Paste 40% . . 4d. per unit per cwt. Nominal 
price. No business. 

Anthracene Oil — 

Strained . . . . . 7$d.— 9d. per gall. Quiet. 

Unstrained . . . . 0|d.^~7$d. per gall. 
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Benzole — 

Crude 65’s 

Standard Motor 


To]uole--9Q% 


Xylol coml. 

Pure 
Creosote — • 

Crcsylio 20/24% 

/ Middle Oil 
Heavy Oil 

Standard Specification 

Naphtha — • 

Solvent 90/160 


7£d. — 9d. per gall, ex works in 
tank wagons. 

Is. l£d. — Is. 3d. per gall, ex works 
in tank wagons. 

Is. 5$d. — Is. 7d, per gall, ex 
works in tank wagons. 

Is. 5d. — Is. 5|d. per gall. Small 
demand. 

Is. 8d. — 2s. por gall. Small 

demand. 

2s. 3d. por gall. 

3s. 3d. per gall. 

8$d. per gall. Better demand. 

! 6d. — 6$d. per gall., according to 
quality and district. Small 

export inquiry. Market quiet 
. but fairly steady. 


Solvent 90/160 lid. — Is. 2d. per gall., according 

to district. Steady market. 
Solvent 90/100 .. lid. — Is. per gall. Not much 

demand. 

Naphthalene Crude — ♦ 

Market dull. Not much export inquiry. Cheaper in 
Yorkshire than Lancashire. 


Drained Creosote Salts £4— £6. Quiet. 

Whizzed or hot pressed £7— £9 per ton. 

Naphthalene — - 

Crystals and Flaked .. £12-— £13 per ton. 

Pitch, medium soft . . 55s. — 60s. per ton f.a.s. for next 
season. Frequent inquiries. 

Pyridine— 90/100 . . 19s. per gall. Steady demand. 

Heavy .. .. 12s. per gall. Market dull. 


INTERMEDIATES AND DYES 

There has been some slight improvement in the business 
passing for Aniline Dyes. 

In the following list of Intermediates delivered prices 
include packages except where otherwise stated. 

Acetic Anhydride 95% . . Is. 7d. per lb. 

AoidH 38. lid. per lb. 100% basis d/d. 

Acid Naphthionic .. 2s. 2d. per lb. 100% basis d/d. 
Acid Neville and Winther 5s. 8d. per lb. 100 % basis d /d. 
Acid Salicylic, tech. ' . . Is. Id, per lb. Improved demand. 

Acid Sulphanilie . . 9Jd. per lb. 100% basis d/d. 

AluminiumChlorido^ibyd.ls. per lb. d/d. 

Aniline Oil . . . . 8d. per lb. naked at works. 

Aniline Salts . . . 8£d. per lb., naked at works. 

Antimony Pentaehloride Is. per lb. d/d. 

Benzidine Base .. . . 4s. per lb. 100% basis d/d. 

Benzyl Chloride 95% . . Is. Id. per lb. 

p-Chlorphenol .. . . 4s. 3d. per lb. d/d. 

p-Chloraniline .. .. 3s. per lb. 100% basis. 

o-Crosol 19/31° C. .. 4 id. per lb. Rather quiet. 
m-Cresol 98/100% .. 2s. Id.— 2a. 3d. per lb. Demand 

moderate. 

p-Cresol 32/34° C. . . 2s. Id. — 2s. 3d. per lb. Demand 
moderate. 

Dichloraniline . . . . 3s. por lb. 

Dichloranilino S. Acid . . 2s. 6d. per lb. 100% basis. 
p-Dichlorbenzol , . . . £85 per ton. 

Diethylanilino .. . . 4s. 0d. per lb. d/d., packages 

extra, returnable. 

Dimethylaniline . . .. 2s. 3d. por lb. .d/d. Drums extra. 

Dinitrobenzene . . , . 9d. — lOd. per lb. naked at works. 

Dinitrochlorbenzol . . £84 10s. per ton d/d. 

Dinitrotoluene — 48/50° C. 8d. — 9d. per lb. naked at works. 

66/08° C. Is. 2d. per lb. naked at works. 
Diphenylamino .. .. 2s. lOd. per lb. d/d. 

Monoohlorbenzol . . . . £03 per ton. 

/IN&phthol ,, .. Is. per lb. d/d. 

aNaphthylamine . . is, 4d. per lb. d/d. 


^Naphthylamine . . 4a. per lb. d/d. 
m-Nitraniline .. .. 4s. 3d. per lb. d/d. 

p -Nitron iline . . . . 2s. 3d. per lb. d/d. 

Nitrobenzene . . . . 5 jd. — 5Jd. per lb. naked at works. 

o-Nitroohlorbenzol .. 2s. lid. per lb. 100% basis d/d. 
Nitronaphthalene . . 10 Jd. per lb. d/d. 
p-Nitrophenol . . . . Is. 9d. por lb. 100% basis d/d. 

p-Nitro-o-amido -phenol 4s. 6d. per lb. 100% basis. 
m*Phenylene Diamine .. 3s. lid. per lb. d/d. 
p-Phenylene Diamine . . 10s. 2d. per lb. 100% basis d/d. 

R. Salt . . . . . . 2s. 5d. per lb. 100% basis d/d. 

Sodium Naphthionate . . 2s. 3d. per lb. 100% basis d/d. 
o-Toluidine . . . . 8|d. per lb. 

p-Toluidine .. .. 3s. 3d.— 4s. 2d. per lb. naked at 

works. 

m-Toluylene Diamine .. 4s. per lb. d/d. 

PHARMACEUTICAL AND PHOTOGRAPHIC 
CHEMICALS 

Acid, Acetic 80% B.P. . . £45 per ton. 

Acid, Acetyl Salicylic . . 3s. Id. — 3s. 3d. per lb., according 
to quantity. 

Acid, Benzoic B.P. . . 3s. per lb, 

Acid Borio B.P. . . . . Cryst. £51 per ton, Powder £55 

per ton. Carriage paid any 
station in Great Britain. 

Acid, Camphoric. . . . 19s. — 21s. per lb. 

Acid, Citrio . . . . Is. 4£d. — Is. 5d. per lb., less 5% 

for ton lots. Market very weak. 
Acid, Gallic . . . . 3s. por lb. for pure crystal. 

Acid, Pyrogallic, Cryst. . . 6s. 9d. per lb. Renublimed quality 

8s. per lb. Market firm ; in- 
creasing demand. 

Acid, Salicylic . . . . Is. 5d. — Is. 8d. per lb., according 

to quantity. 

Acid, Tannic B.P. . . 2s. lOd. per lb. Market quiet. 

Acid, Tartaric . . . . Is. l|d. per lb. less 5%. 

Amidol . . . . . . 9s. per lb. d/d. 

Acetanilide . . . . 2s. Id. — 2s. 3d. per lb. for 

quantity. Demand slow. 

Araidopyrin . . . . 13s. 3d. per lb. Neglected. Stocks 

low. 

Ammon. Benzoate . . 3s. 3d. — 3e. Od. per lb. according 
to quantity. 

Ammon. Carbonate B.P. £37 per ton. 

Atropine Sulphate . . 12s. 6d. per oz. for English make. 

Barbitone. . .. .. 15s. — 15s. 0d. per lb. Quiet market. 

Benzonaphthol . . . . 5s. 3d. per lb. Small inquiry. 

Bismuth Salts . . . . Prices reduced by about Is. 3d. — 

2a. 3d. per lb. on account of 
the fall in the price of the metal. 
Bismuth Carbonate . . 10s. 6d. — 12a. 6d. per lb. 

„ Citrate.. .. 10s. 3d. — 12s. 3d. „ 

„ Salicylate .. 9s. — Us. „ 

„ Subnitrate . . 8s. 8d. — 10s. 8d. „ 

Borax B.P. . . . . Crystal £29, Powder £30 per ton. 

Carriage paid any station in 
Great Britain. 

Bromides . . . . . . Market firm, and Continental 

prices fully maintained with 
upward tendency. 

Ammonium . . . . Is. 0d.— Is. 9d. per lb. 

Potassium . . . . Is. 4d. -Is. 7d. per lb. 

Sodium. . . . . Is. 5d.™ Is. 8d. per lb. 

Calcium Lactate . . Is. 5d. — Is. 9d. t according to 

quantity. Fair demand and 
steady market. 

Chloral Hydrate . . . . 4s.— 4 b . 3d. per lb. Very firm and 

scarce. 

Chloroform .. .. 2s. per lb. for owt. lots. Very steady. 

Creosote Carbonate . . 6s. 6d. per lb. Little demand. 

Formaldehyde . . . . £59 per ton. 

Glycerophosphates — Fair business passing. 

Calcium, soluble and 

citrate free . . . . 7s. per lb. 
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Glycerophosphates — 

Iron . . . . . . 8s. 9d. per lb. 

Magnesium . ■ . . Os. por lb. 

Potassium, 50% . . 3s. Gd. per lb. 

Sodium, 50% . . . . 2s. Gd. ,, 

Ouaiaeol Carbonate 10s, Gd. — 11s. 3d. per lb. 

H examine . . . . 3s. Id. per lb. and upwards. Mar- 

ket weaker. 

Homatropine Hydrobro- 30a. per oz. 
mule 

Hydrastme liydrochlor . . English make offered, 120s. per oz. 
Hypophoaphitcs — 

Calcium . . . . 3a. (id. per lb., for 28-lb. lots. 

Potassium . . . . 4s. Id. per lb. 

Sodium . . . . 4 h. ,, 

Iron. Ammon. Citrate 2 h. Id. — 2s. 5d. per lb. 

B.P. 

Magnesium ( Carbon ate — 

Light Commercial . . £30 per ton not. 

Magnesium Oxide - - 

Light Commercial . • £75 per ton, less 2£%. 

Heavy Commercial . . £25 per ton, less 2£%. Price 
reduced. 

Heavy Pure . . . . 2s.-- 2s. 3d. per lb., according to 

quantity. Steady market. 

Menthol — • 

A.R.R. roerysl . B.P. .. 50s. per lb. 

Synthetic 20x.— 31s. per lb., according to 

quantity. English make. 
Mercurials . . . . Market very quiet. 

Red oxide . . . . 5s. 3d. — Gs. 4d. per lh. 

Corrosive sublimate . . 3s. Gd. — 3s. 7d. ,, 

White preeip. . . •■ . . 4s. 7d. — 4s. 8d. ,, 

Calomel . . . . 3s. lid. — 4s. ,, 

Methyl Salieylnte . . lSs 9d. Is. 10d. per lh. Market 

has weakened. 

Methyl Sulphonal . . 2Gs. per lb. 

Motol . • • • ..11s. per lb. British make. 

Paraformaldehyde . . 2s. 10£d. — 3s. por lb. Not very 
active. 

Paraldehyde . . Is. Gd. per lh. in free bottles and 

eases. 

Phenaectin . , . . 5s. 9d. per lb. 

Phenazune . . . . 7s. 2d. per lb. 

Phenolphthalein . . . . 5s. 7d. per lb. in ewt. lots. 

Potass. Bitartrate — 

99/100% (Cream of 

Tartar) . . . . 88s. per cvvt., less 2J% for ton 

lots. Firm market. Prices liavo 
upward tendency. 

Potass. Citrate . . . . Is. lOd. — 2s. 2d. per lb. 

Potass. Iodide .. .. lGs. 8d. — 17s. Gd. per lb., accord- 

ing to quantity. Steady mar- 
ket. 

Potass. Metubisulphito .. 7£d. per lb., 1-cwt, kegs included. 

F.o.r. London. 

Potass. Permanganate . . 7Jd. per lb. 

Quinine Sulphate .. 2s. 3d. —2s. 4d.pcroz., in 100 oz. 

tins. Steady market. 

Resorcin . . . . . . Gs. Gd. per lb. 

Saccharin . . . . G3s. per II).. in 50-lb. lots. 

Salol . . . . . . 3s. Gd. per lb. 

Silver Proteinato. . . . 9s. Gd. per lb. 

Sod. Benzoate, B.P. . . 2s. Gd. per lb. Ample supplies. 

B.P. quality available. 

Sod. Citrate, B.P.O.. 1923 Is. lld.- ^s. 2d. per lb., according 


Sod. Hyposulphite - 
Photographic 

Sod. Metabisulphite cryst. 

it* 


to quantity. 

£ 1 3- ton, according to 

quant»J%d/d. consignee’s sta- 
tion in l«g5\vt. kegs. 

37s. tkl.—rGys. per cwt. nett cash, 
according to quantity. 


Sod. NitroprussidGt . . lGs. per lb. 


Sod. Potass. Tartrate 


(Rochelle Salt) 

75s. — 82s. Gd. per ewt., according 

Sod. Salicylate . . 

to quantity. Quiet market. 
Market rather easier. Powder 

2s. Id. — 2s. 3d. per lb. Crystal 
at 2 s. 3d. — 2s. 5d. per lb. 
Flake 2s. 9d. per lb. 



Sod. Sulphide — 


Pure recryst. . . 

lOd.- ls. 2d. per lb. 

Sod. Sulphite, anhydrous 

£27 10s. — £28 10s. per ton, accord- 


ing to quantity, 1-cwt. kegs 
included. In large casks £1 
per ton less. 

Sulphonal.. 

15s. per lb. Easier. 

Tli vino 1 

17s. Gd. per lb. Very scarce 


indeed . 

PERFUMERY CHEMICALS 

Acetophenone 

12s. 6d. per lb. 

AubopiiiO . . 

15s. 3d. ,, 

Amyl Acetate . . . » 

2s. Gd. 

Amyl Butyrate . . 

Gs. 9d. ,, 

Amyl Salicylate . . 

3h. ,, 

Anethol (M.P. 21/22° 0.) 
Benzyl Acetate from Clilo- 

4s. Gd. ,, 

rine-froe Benzyl Alcohol 2s. 9d. „ 

Benzyl Alcohol free from 
Chlorine 

Bonzaldohydo free from 

2h. 9d. 

Chlorine 

3s. Gd. 

Benzyl Benzoate . . 
Cinnamic Aldehyde — 

3s. Gd. 

Natural . . 

18s. 9d. 

Coumarin 

19s. 6d. ,, 

Citronellol 

17s. 

Citral 

8s. Gd. ,, 

Etliyl Cinnamate 

12s. Gd. ,, 

Ethyl Phthalate . . 

3s. 3d. ,, 

Eugenol . . 

10s. Gd. ,, 

Goraniol (Palmarosa) 

35s. ,, 

Geraniol . . 

11s. — 18s. Gd. per lb. 

Heliotropine 

Gs. 9d. Cheaper. 

Iso Eugenol 

15s. 9d. 

Linalol ox Bois do Rose . . 

20s. ,, 

Linalvl Acotate . . 

20b. 

Methyl Anthranilate 

9s. Gd. ,, 

Methyl Benzoate. . 

5s. „ 

Musk Ambretto . . 

45s. ,, 

Musk Xylol 

13s. Gd. Cheaper. 

Nerolin 

4s. 9d. 

Phenyl Ethyl Acetate . . 

15s. ,, 

Phenyl Etliyl Alcohol . . 

lGs. 

Rhodinol . . 

00s. „ 

Safrol 

Is. lOd. 

Terpineol . . 

2s. 4d. 

Vanillin . . 

26s. per lb. 

ESSENTIAL OILS 

Almond Oil, Foreign 


S.P.A 

15s. Gd. per lb. 

Anise Oil 

2s. 8d. per lb. 

Bergamot Oil 

17s. Gd. per lb. 

Bourbon Geranium Oil . . 

3Gs. Od. per lb. 

Camphor Oil 

65s. per ewt. 

Cananga Oil Java 

I0fl. Gd. i>er lb. 

Cinnamon Oil, Leaf 

G^d. per oz. 

Cassia Oil, 80/85% 
Citronella Oil— 

10s. per lb. 

Java 85/90% 

5s. 9d. per lb. 

Ceylon 

3s. 7d. per lb. 

Clove Oil 

7s. Gd. per lb. 

Eucalyptus Oil 70/75%. . 
Lavender Oil — 

2s. 3d. per lb. Cheaper. 

French 38/40% Esters 

27s. Gd. per lb 



«<u>t. 26, 1624 


CHEMISTRY AND INDUSTRY 


97 1 


Lemon Oil • • 
]^‘mongra8s Oil . - 
Orange Oil, Sweet 
Otto of Rose Oil — 
Bulgarian 

Anatolian 
Palma Rosa Oil . . 
Peppermint Oil — 
Wayne County 
Japanese 

Petitgrain Oil 
Sandal Wood Oil — 
Mysore 
Australian 


3s. per lb. 

4s. Od. per lb. 

11b. per lb. 

37s. fid. per oz. Production below 
average. 

18s. per oz. 

10s. fid. per lb. Cheaper. 

30s. per lb. Market very active. 
18a. fid. per lb. Market very 
active and prices rising. 

9s. 3d. per lb. 

26s. 7d. per lb. 

21s. per lb. 


PATENT LIST 

Tho dates given in tide lint arc. In the case of Applications for Patent* 
those of applications, and in tho case of Complete S]>cclflcatlon8 accepted 
those of the Official Journals In which the acceptance Is announced. Com- 
plete Specifications thus advertised as accepted are open to Inspection at 
the Patent Office Immediately, and to opposition before Nov. 17th; they are 
on sale at Is. each at the Patent Office, Sale Branch, Quality Court, 
Chancery Lane, Loudon, W.C. 2, on October 2nd. 

I. Applications 

Barker. Filtering-apparatus. 21,331. Sep. 9. 

Blakeley. 21,552. See If. 

Kiess. Drying kiln. 21,530. Sep. 11. 

Maries (Swenson Evaporator Co.). Vacuum evaporating 
apparatus. 21,674. Sep. 13. 

Murphy. Vessels for evaporating liquids etc. 21.274. 
Sep. 9. 

Peddle, and Pirbright Co.. Ltd. Filtering apparatus. 
21,330. Sep. 9. 

Sin dl. (Centrifuging. apparatus. 21,431, 21,432. Sop. 10. 
(Czetho-Slovakia, 10 and 11.9.23.) 

Smith. Treating liquids. 21,687. Sop. 13. 

Walker. 21.641. See. XI. 

I. — Complete Specifications Accepted 

17,537 (1923). Huebner and Ardern. See V. 

29,376 (1923). Female. Separating the volatile ingredi- 
ents of a liquid mixture. (216,834.) 

8284 (1924). Burt. Boulton and Haywood, Ltd., and 
China. Producing disrupt ivo forces in films of liquid or 
suspensions. (221,442.) 

II. Applications 

Blakeley. Apparatus for cleaning gas. 21,552. Sep. 12. 
Briscoe. Gas-purifying apparatus. 21,661. Sep. 13. 
Coley and Vekvviek. 21,3^3. See III. 

Illingworth Carbonization Co., Ltd., and Illingworth. 
Apparatus for drying etc. coal etc. 21,324. Sep. 9. 

Morawski. Gas-producers. 21,212. Sep. 8. (Austria, 
7.9.23.) 

Quick. 21,659. See XU. 

Wain ant. Gas-producer. 21,118. Sep. 8. 


IV. — Applications 

British Celane.se, Ltd., Walker, Hall, and Ellis. Manu- 
facture of basic derivatives of the aromatic series. 21,496. 
Sep. 11. 

Morton Sundour Fabrics, Ltd., fuel Wilson. Dyes and 
dyeing. 21,198. Sep. 8. 

Scottish Dyes, Ltd., and Thomas. Dv. stuii intermediates. 
2.1,197. Sep. 8. 

IV. — Complete Specification Accepted 

2474 (1924). Imray (Soe. of Chemical Industry in 
Basle). Manufacture of indigoid dyestuffs. (221,41s.) 

V. — Applications 

Comp. (Jahi. dea Industries Textiles, and Duhamel. 
Washing wool, silk, etc. 21,209. Sep. 8. (Fi\, 7.9.23.) 

Dreyfus. Manufacture of cellulose derivatives. 21,164. 
Sep. 8. 

Marx. Manufacture of paper, board, etc. 21,497. 
Sep. 11. 

Hindi. Spinning tank for manufacture of artificial silk etc. 
21,433. Sep. 10. (Czeeho-Slovakia. 11.9.23.) 

Trot man (Trot man). Preparation of unshrinkable wool 
•etc. 21,192. Sep. 8. 

V. Complete Specifications Accepted 

15,096 (1923). Mackenzie, Robinson, Lmnsdcu, and 

Fort. Treatment of yarns and fabrics composed of vegetable 
fibres. (221,296.) 

17,537 (1923). Huebner and Ardern. Extraction of 

liquids from paper pulp, sewage sludges and the like by means 
of suction. (221.311.) 

3572 (1924). Weitzel. Treatment of woollens to prevent 
shrinkage. (221,422.) 

VI. — Applications 

Morton Sundour Fabrics, Ltd., and Wilson. 21,198. 
See I V. 

Wilkinson. Dyeing textile fabrics. 21.534. Sep. 11. 

VI. — Complete Specifications Accepted 

15,090 (1923). Mackenzie. Robinson, Lumsdon, and Fort. 
See V. 

22,018 (1923). Durand et Huguenin Soe. Anon. Dyeing 
and printing of textile goods etc. (203,681.) 

24,121 (1923). Johnson (Badische Amlin & Soda Fabrilc). 
Production of dyeings on fibre. (221.359.) 

VII. Applications 

Higgins. Treatment of natural base exchange zeolite- 
like materials. 21,400. Sep. 10. 

Kersten. Decomposition of the alkali chlorides. 21,186. 
Sep. 8. 

Kaamloozo Vennootsehap Philips' Gloeilampenfubriekeii. 
Process for separating mixture of zirconium and hafnium 
halogenidos. 21,219. Sep. S. (Holland, 15.9.23.) 

Nihoul. Manufacture of magnesium salts. 21.182. Sep. 8. 
(Fr., 19.9.23.) 

VII. — Complete Specification Accepted 

14,293 (1923). Marks (Grasselli Chemical Co.). Manu- 
facture of concentrated acetic acid. (221,256.) 


II. — Complete Specifications Accepted 

6431 (1923). Becker. Coking retort ovens. (205,459.) 
12,403 (1923). Holmes and Co., Ltd., and Cox. Gas 
purification. (221,250.) 

29,536 (192.3). Dicker (S. E. Co.). Processes of carbonis- 
ing. (221,388.) 

6223 (1924). Rice. Solid fuel. (221,432.) 

III. — Application 

Coley and Vokviek. Production of hydrocarbons. 21,393. 
Sep. 10. 

III. — Complete Specifications Accepted 

28,065 (192,3). Low. Manufacture of emulsions or solu- 
tions of tar or tho like. (221,380.) 

4433 (1923). Butler and Popham. Preparation of mix- 
tures of tar ami bitumen etc. (221,234.) 


VIII. Applications 

Bayeriseho Spiegelglasfubrikeu Bcehmann-Kupfer Akt.- 
Ges. Produc tion of silver coating on glass. 21,188. Sep. 8. 
(Gor., 19.9.23.) 

British Thomson -Houston Co., Ltd. Working quartz. 

21,597. Sep. 12. (U.S., 20.9.2.3.) 

IX. — Application 

Bayer. Manufacture of porous building-materials. 21,203. 
Stty. 8. (Denmark. 21.1.24.) 

IX. — Complete Specification Accepted 

21,830 (1923). Laurie. Preservation of stone. (221,342.) 

X. — Applications 

Coley. Manufacture of tin. 21.392. Sep. 10. 

Croese. Manufacture of hi&h-grade steel ete. 21,476. 

Sep. 11. 
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Hargreaves and Hutchins. Elocfrodeposition of metals. 
21,602. Sep. 12. 

Potter (Madsenell Corporation). Electro-depositing 
nickel metals. 21,486, 21,487. Sep. 11. 

Potter (MadBonell Corporation). Treating ferrous metal ob- 
jects. 21,488. Sep. 11. 

Rushen (Krupp Grusonwerk Akt.-Gos.). Treatment of 
ores etc. 21,208. Sep. 8. 

XI. — Applications 

Hargreaves arid Hutchins. 21,602, See X. 
Motropolitan-Vickers Electrical Co., Ltd. Manufacture 
of materials for electrical resistors. 21,376. Sep. 10. (U.S., 

12.9.23.) 

Potter (Madsenell Corporation). 21,486, 21,487. See X. 
Walker. Electrostatic separators. 21,641. Sep. 13. 

XII. — Application 

Quick. Process for refining oils etc. 21,659. Sep. 13. 

X III. — Application 

Alexander (Stokes). Synthetic resin composition. 21,297. 
Sep. 9. 

XIII. — Complete Specification Accepted 

20,865 (1923). British Thomson Houston ' Co., Ltd. 

(Genoral Electric Co.). Coating compositions. (221,334.) 

XIV. - Application 

British Dyestuffs Corporation, Ltd., Cronshaw, and 
Naunton. Manufacture of accelerators etc. for vulcanisation 
of rublior. 21,296. Sop. 9. 

XIV. — Complete Specification Accepted 

3575 (1924). K. D. J\, Ltd. Manufacture of gutta- 
percha, balrtta, etc. (214,583.) 

XV. — Complete Specifications Accepted 

14,998 (1923). Leonhardt. Preparation of sizing-glue 
or the like. (221,279.) 

4183 (1924). Nelson, Dale and Co., Ltd. Manufacturing 
thin sheets of gelatine. (215,320.) 

XVIII.— Application 

Langwell. Fermentation processes. 21,414. Sep. 10. 
XIX — Applications 
Higgins. 21,400. See VII. 

Morris and Zeeman. Food preserving. 21,395. Sep. 10. 
Schicht Akt.-Gos. Preparation of phosphatide*. 21,315. 
Sep. 9. (Czecho- Slovakia, 27.9.23.) 

XIX, — Complete Specification Accepted 

17,537 (1923). Huebner and Ardern. See V. 

XX. — Application 

British Celanoao, Ltd., Walker, Hall, and Ellis. 21,490. 
See IV. 

XX. — Complete Specification Accepted 

14,293 (1923). Marks (Gras-jolli Chemical Co.). See VII. 
XXL — Complete Specification Accepted 

13,595 (1924), Kodak, Ltd. Photographic reversal pro- 
cesses. (218,632.) 

GENERAL NOTES 

Official Trade Intelligence 

The Department of Overseas Trade (Development 
and Intelligence, 35, Old Queen Street, London, 
S.W. 1) has received the following enquiries for 
British goods. British firms may obtain further 
information by . applying to the Department <md 
quoting th&^gjpefcitic reference number '.—Australia : 
Glassware (301) ; Steel (Official Secretary, Commercial 
Bureau, Australia House, Strand, London, W.C. 2, 
Ref. 412/7/1/1/287); Brazil : Paints (B.X./l 170) ; 
British India : Steel (Director General, India Store 
Department, Branch No. 10, Belvedere Road, 


Lambeth, S.E. 1) ; Netherlands Ironware, iron 
(314), cutlery (315) ; New Zealand : Scientific? 
instruments (B.X. 1236) ; South Africa : Agri- 
cultural implements, fertilisers (306). 

Glue and Gelatin Output in the United States, 1923 
The Department of Commerce, Washington, an- 
nounces that, according to data collected in the 
biennial census of manufacturers, 1923, the fifty 
establishments engaged primarily in the manu- 
facture of glue and gelatin reported products valued 
at $24,366,097, an increase of 14-2 per cent, ns 
compared with 1921, the last preceding census year. 
In addition glue and gelatin are manufactured to 
a considerable extent as secondary products by 
establishments engaged primarily in other industries, 
principally slaughtering and meat packing and the - 
manufacture of fertiliser. The value of these com- 
modities thus produced outside the industry proper 
in 1921 was $4,277,256, an amount equal to 20 per 
cent, of the total value of products reported for the 
industry as classified. The corresponding value for 
1923 has not yet been ascertained, but will be shown 
in the final reports of the present census. The 
statistics for 1923 and 1921 are summarised in the 
following statement, the figures for 1921 being given 
in brackets : Number of establishments, 50 (47) ; 
wage earners, average number, 3651 (2915) ; wages, 
$4,075,904 ($3,573,149) ; cost of materials (including 
fuel and containers), $14,590,638 ($13,401,858); 
products, total value, $24,360,097 ($21,342,004); 
fish glue, $2,355,041 ($1,693,946) ; animal glue, 
$13,702,570 and glue (other than fish or animal), 
$4,633,829 ($13,433,718); all other products, 

$3,674,567 ( $6,214,340) ; value added by manu- 
facture, $9,775,459 ($7,940,146).-— {Oil, Paint and 
Drug Rep., Sept. 8, 1924.) 


PUBLICATIONS RECEIVED 

Carbid und Acetylkn als Ausgangbmaterial FUlt Pro- 
of KTE DER ChKMI 8 CHEN INDUSTRIE. By Prof. J. H. 
Vogel- Berlin and Dr. A. Sehulzo-Altenburg. Pp. 
130. Leipzig: Otto Spamer, 1924. Price, paper 5 
goldinarks, bound 6*50 grn. 

Report on the Economic and Financial Situation of 
Egypt, dated April, 1924. By E. Homan Mulock, 
Department of Overseas Trade. Pp. 55. H.M. 
Stationery Office, 1024. Prico Is. 6d. net. 

The Transpiration Stream. By II. H. Dixon, D.Sc., 
F.R.8. Pp. 80. London: University of London 
Press, Ltd., 1924. Price 2s. 6d. 

Messrs. J. & A. Churchill announce that they 
have in the press, and hoi>e to publish early in 
1925, a “ Dictionary of Perfumery,” by Ernest J. 
Parry, B.Sc. The work will be in two volumes, 
and will deal with the raw materials of the perfumery 
trade and with allied subjects from the points of 
view of the chemist, the manufacturer and the user. 
Special articles, which will appear over the writers’ 
signatures, have been contributed by Messrs. A. C. 
Marrin, C. T. Bennett, B.Sc., T. H. Durrans, M.Sc., 
M. Dewhirst, B.Sc., A. Garden, B.Sc., M. Salomon, 
B.Sc., and W. H. Simmons, B.Sc. 




I^PfOCIETY;' OF CHEMICAL 

CHEMISTRY * INDUSTRY^ 

Official Organ of the Federal Council of Pure and Applied Chemistry 

which consists of Representative# from 

C^mkaTIndustiy, the Association of British Chemical Manufacturers, 

Chemistay, the Society of Public Analysts, the Faraday Society, the Institute of Brewing, 
the Society of Dyers and Colounsts, the Society of Glass Technology, the Iron and Steel Institute, the Ceramic 
Society, the Institution of Gas Engineers, the Society of Leather Trade Chemists, the Royal Photographic Society, 
the Mmeralogical Society, the Biochemical Society, the Institute of Metals, and the Royal Agricultural Society. 


7m A'i NBW 

OI - 43 series 


London, October 3, 1924 


No. 40 


EDITORIAL 


r E publish this week letters from two corre- 
spondents who treat, in different ways, of 
the use of the English language. There is 
loubt that Mr. Rickard correctly indicates the 
jperatie ideas which tend to prevent the existence 
liferent strata in America so far as the language 
pneerned. There is much to be said for these 
so far as the ordinary spoken language is con- 
bd. A general standard of moderately good 

f lish suflices for the shop, the office and the home, 
he other hand, where the language is to be used 
' the permanent record of scientific and industrial 
jgcoveries, for the discussion of abstract scientific 
>s or for purely literary purposes, it is desirable that 
\ utmost precision should be attempted , and that 
|ward or ugly phrases should be avoided. Mr. 

[ gives some shocking examples of wording which 

I I very easily be improved. Scientific journals 
Id have a higher standard of accurate and in- 
pve writing than that which is required for de- 
ng a race meeting or the merits of a patent medi- 
The future of the English language is in the 
i of those who write it ; a large proportion of 
[live in America, and the American writers will 
Ve a large measure of praise for examples of 
ost skilful and elegant use and a corresponding 
measure of responsibility if their literary 
?s tolerate slovenly writing. The Americans 
|e become exceptionally expert in the use of many 
**1 ; if they wish to do so there is no reason why 
k should not be as adept as anyone else in tlio 
bf that superb tool, the English language. Mr. 
ard certainly has assisted them and us by 
Ipritical and scholarly observations on the art of 
ping. 

$ * . * •" * ■ 

^ir Robert Hadfield has , called attention to the 
gi'eat loss of time and money occasioned during 
recent years by strikes and other industrial disputes. 
The effect of these is far-reaching ; a stoppage in 
one trade usually affects deliveries, orders and pay- 
ments in several other trades. Vexatious post- 
ponements pause irritation and loss shared by the 
!^Pkjy er 8> * the employed and the public. The 
Shgay, a of labour, / 


has had to face this problem continuously ever since 
he undertook his difficult and almost thankless 
task. As a means of calling attention to a legitimate 
grievance the strike is but little more effective 
than the round-table conferences which he is pro- 
posing to arrange in all large disputes of an industrial 
character. As a means of creating high prices, 
unemployment and high taxation a succession of 
long strikes is singularly efficient. There was ,a 
time, even so recently as five and twenty years 
ago, when a strike was practically the only effective 
measure of protest open to the comparatively feeble 
trades unions then gradually struggling to" obtain 
control over industry. Circumstances have changed 
since then ; a powerful Ministry of Labour has 
been organised, every trade has its own confeder- 
ations, councils and boards. In every trade are 
many trades union leaders skillful as negotiators 
and possessing that experience which enables them 
to realise the burdens which the trade can endure, 
the phare of the gross profits which can be paid as 
wages without crippling it and having that broad 
outlook on affairs which enables them to face the 
huge problems of modem times. In every trade 
are to be found employers who sincerely desire 
fair and generous treatment of those who spend 
their lives in the industry. W ith all these influences 
a less expensive method of attaining industrial 
peace should be possible. There is, of course, a 
tendency, which wo can all understand and deplore, 
for the rank and file to distrust their leaders more 
and more as these become abler, more experienced, 
more sagacious. The young are easily impressed 
by oratory, by the hope of prosperity to be organised 
by some league or committee. They resent the 
advice of those who, with the advantage of an extra 
thirty years of experience, nevertheless have the 
disadvantage of being out-of-date or out of sympathy 
with the fashionable party cries. During the last 
ten years there has been a significant dislike of law 
and order, a significant disrespect to contracts and 
agreements; we are not thinking only of trade 
agreements but all others. The Sen chus Mor, an 
Irish law book a thousand years old, remarks that 
jLhej^;.are . thr^e occasions civilisation ^retreats, 
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a war, a famine, and a time when agreements are 
not respected. The observance of agreements Is 
almost as unfashionable as thrift. Both will come 
into their own again. 

Fifty years ago van’t Hoff and Lo Bel independ- 
ently originated and published a new conception 
of chemical structure and chemical combination 
which has been of fundamental importance to chem- 
istry and particularly organic chemistry. Keku-16 
had in I 860 propounded the well-known hexagonal 
ring formation of. benzene and Pasteur had vaguely 
and tentatively suggested the possibility of some 
tetrahedral spacing of the activities of a carbon 
atom, but before the work of van’t Hoff and Le 
Bel the consideration of chemistry in connexion 
with the arrangement of the atoms in space was 
to all intents and purposes unknown. Van’t Hoff, 
a distinguished Dutch chemist, had studied chemistry 
under lvekule at Bonn, and afterwards under Wurtz 
at Paris, where Le Bel was also studying. Without 
communication with each other , on this subject 
they independently and almost simultaneously pub- 
lished memoirs which showed that many of the 
facts of optical activity in organic compounds 
could be explained quite satisfactorily by assuming 
that the carbon atom could be treated as tetrahedral 
in space with its valencies equally separated from 
each other. This conception has been fruitful 
and is now universally accepted. It shows how, 
even in complicated compounds, the various atoms 
are placed in relation to each other, how in one 
compound two carbon atoms will lie close to each 
other and how in another nearly similar one the two 
carbon atoms may be far distant. The rotation 
of some substances to the left and others to the 
right has been satisfactorily explained. J 11 the 
hands of Baeyer in Germany and Thorpe in this 
country the doctrine has been extended and elabor- 
ated. The asymmetrical carbon atom obscurely 
imagined by Pasteur and accurately investigated 
by van’t Holf and Le Bel has proved to be repre- 
sentative of a considerable class of other atoms. 
Sir William Pope has prepared many optically 
active compounds containing asymmetrical atoms 
of tin, nitrogen and other elements. The Dutch 
Chemical Society and the Dutch Society of Chemical 
Industry are holding a special meeting in Amsterdam 
on Saturday, October 25, to celebrate the fiftieth 
anniversary of the foundation of stereochemistry 
by the genius of van’t Hoff and Le Bel. These 
Societies have invited the corresponding English 
Societies to send delegates to this meeting and it 
is certain that the English men of science will be 
glad to pay their tribute to the excellent work of 
their continental colleagues. 

Wo have from time to time raised our voice on 
behalf of a broad scientific basis for the training of 
chemists. Dr. Ellis and Professor Drummond have 
written in our columns, the pne showing the danger 
of expecting chemists , to become bacteriologists, 
the other pleading for the inclusion of biological 
studies izjciee preliminary training of^ll scientific 


workers. A rtsview ol a new textbook on quantitative 
organic micro-analysis which we publish on another 
page makes a further contribution to the question. 
It was Reaumur, we think, who was the first to 
apply the microscope to the study of metals, but 
the real foundations of modern metallography were 
laid by Sorby in 1864, and later, by Heycock and 
Neville, whose classic work is well illustrated in 
the Government Pavilion at the British Empire 
Exhibition. The advances in metallurgy that are 
due to the use of the microscope are numerous and 
continually increasing. Yet the chemist has paid 
but little heed to the service offered by such a valuable 
aid. Biologists have perforce made use of the 
microscope and biochemists are well aware of its 
utility. In a hook published not very many years 
ago, the value of the microscope to chemistry was 
del imited to the occasional examination of pre- 
cipitates or fine powders to ascertain if they showed 
crystalline structure, and even to-day the use of 
the microscope is associated rather with the study 
of fermentation than with the analysis of organic 
compounds. Micro-analysis proffers a tool that 
the chemist should not hesitate to use and it is 
surprising that so elegant a tool should still await 
fuller appreciation. Improvements in technique 
need to be made, the field of application requires 
to be broadened, but enough instances of the time, 
trouble and even money saved by the use of micro- 
analytical methods could be quoted to show what 
a gap their lack leaves in the chemical equipment. 
It is not sufficient, however, to ascribe this deficiency 
to indifference ; the cause lies much deeper, and 
is to be found in the training of the chemical student. 
An ideal training for any student of any branch of 
science cannot be suggested with any hope o^ gaining 
general approval, and chemistry is a branch of 
science that, owing to its complexity and range, 
provides particularly difficult problems both for 
teacher and student. This very complexity makes 
for specialisation, which inevitably means omission* 
and so micro-analysis is yet pleading for consider- 
ation. Wc at last have a text book which treats 
the subject thoroughly and in an up-to-date manner, 
but although we welcome it and anticipate that it will 
lead to a diffusion of microchemical methods, we cannot 
but regret that the stimulus should have come from 
without and not from within. 

There is a number of interesting things in the 
Report of the Committee of the Privy Council for 
Scientific and Industrial Research, and the curious 
will find in it details of work on the use of a wave- 
length of light as a standard of length, of the experi- 
ences of the happy band that travelled to Australia 
and back to ascertain how apples behave on the 
high seas, and of research on forest products, the car- 
bonisation of coal, problems of illumination, and 
many other subjects. A further account of Dr. 
Margaret Fishenden’s valuable studies of problems 
of domestic heating is J given and we learn that the 
work on the domestic coal fire carried out at Man- 
chester is to be transferred to London. Further 
consideration of the Report must he deferred until 
a subsequent issue. 
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INDUSTRIAL FILTRATION.— PART III 

By S. G. URE, M.A., B.Sc., M.I.Chem.E. 

Among filters using paper as the filtering medium 
is the Stream-Line filter (Fig. 1), recently introduced 
by Dr. Dele Shaw. This filter consists of a pack 
of sheets of impervious paper, having a matte surface 
and perforated by a number of alternating rows of 
holes, of large and small diameters, the holes in the 
outer rows of each sheet being always of the smaller 
size. These holes are cut so that they coincide 
with the holes in the sheets immediately above or 
below, thus forming a pack of filter papers which 
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Stream-Une Fiber — Vertical Type 


is perforated by rows of holes of alternately large 
and small diameters extending continuously through 
the pack. The pack is compressed either by screw 
or hydraulic ram between two metal plates, through 
one of which the liquor is introduced, and through 
the other the filtrate and precipitate can be removed 
from the press. To permit of this, one plate has a 
series of holes or channels which coincide with the 
larger holes in the paper, whilst the other plate has 
two series of holes or channels, one series being in 
communication with the larger holes and connected 
with a sump for receiving the solid material, the 
other set coinciding with the smaller holes and 
communicating with the outlet pipe for the removal 
of the filtrate. The liquor, on entering the filter, 
nows into the larger holes, and as the pressure rises 
is forced between tho sheets of paper which, on 
account of their rough surfaces, can never be squeezed 
into perfect contact with each other, and is collected 
in the smaller openings and passes to the outlet. The 
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tubes, and in some filters can bo removed to the pump, 
without stepping filtration, by an ingenious arrange- 
ment of pistons moving inside the tubes. Industrial 
filters of this type are built up of a number of units, 
each capable of filtering about 200 gallons of liquor 
per hour. The Stream-Line Filter (Y>. is also develop- 
ing the continuous rotary filter illustrated in Fig. 2. 
In this machine eight packs of paper are fitted radially 
into a circular frame. Each pack consists of about 
four thousand strips, each strip being about 51 in. 
long by l in. wide, and perforated with l) holes 
about \ in. in diameter. The alignment of the 
pack is controlled by two rods inserted in the end 
holes. A nut acting on a screwed rod attached to 
the low'er block adjusts the pressure on the pack 
by moving the upper block, which is in contact 
with the top strip of paper. Tho lower block, of 
similar size to the upper, is in contact with the bottom 
strip. Each of these blocks has the same length 
and breadth as the paper strips, so that their outer 
surfaces lie in the planes formed by the edges of 
the paper. The lower block has a series of holes or 
a channel which coincide w ith the holes in the pack. 
These holes arc connected with a central tube w r hich 
fits into one of eight holes in the hub of the w heel. 
A bar with a slot attached to the under-side of the 
lower block also fits into another hole in the hub, and 
a tapered cotter driven through the corresponding 
slots in hub and pin fixes the pack rigidly to the hub. 
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The Stream- line Rotary Filter 


The eight radial holes in the hub meet at the centre 
of the hollow shaft, w r hich is plugged at one end and 
connected at the other through a receiver to a 
vacuum pump. The complete wheel is carried on 
two bearings, mounted on the top of a rectangular 
tank containing the liquid to be filtered, thus sub- 
merging a considerable portion of the lower half of 
the wheel. The level of the liquid in the tank is 
maintained constant by means of a suitably placed 
overflow pipe, and two knives carried by framing. 
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mounted on the tank scrape the cake off the packs,. 
As the wheel rotates suction is applied to the holes 
in the pack, the liquor thus drawn through the 
submerged packs being collected in the receiver. A 
machine of this type can be seen in action at the 
British Empire Exhibition. A pulp filter (Eig. 3) 
manufactured by the Kestner Evaporator and 
Engineering Co., Ltd., consists of a series of filter 
plates or frames varying from 20 to 24 in. in diameter, 
and provided w ith four ports or channels, two being 
placod at the top and two at the bottom of each plate 
or frame. Across the surface of the frame or plate 
is a number of bars designed to give the maximum 
area of filtration with the minimum area of un- 
supported pulp. The filtering medium consists of 
pure cotton pulp specially prepared for the purpose, 
pressed into' cakes in a suitably designed pulp press. 
These cakes’ are held betw een the frames in such a 
manner that they form a series of chambers with 


, . • -v • • . * j-. 

which do not form impenetrable layers on the basket, 
it is convenient to treat such plant under the title 
of industrial filtration.- Machines utilising centrifugal 
force to effect the separation may be divided into 
two classes, the extractor, in which the solid is 
retained on a porous surface whilst the liquid is forced 
through by centrifugal force, and the separator, 
in which the centrifugal force causes the particles 
to separate into zones of different densities, the 
particles of the greatest density forming >the outer 
zone. The separator type of centrifugal machine 
can, therefore, be used for the separation of two or 
more immiscible liquids. 

Extractors 

Amongst the well-known firms who manufacture 
centrifugal machines of the extractor type are 
T. Broadbent and Sons, Ltd., Huddersfield, Manlove 
Alliott and Co., Ltd., Nottingham, Pott, Cassels and 
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Kestner Pulp Filter 


the frames. Every alternate chamber is connected 
to the unfiltered liquor channels at the top and 
bottom of the frame. The other chambers are 
connected with the outlet channels also situated at 
the top and bottom of the frames. In this way the 
liquor enters one set of chambers through two ports 
in each chamber, and passing through the pulp walls 
of the chamber into the adjoining chambers, leaves 
through the filtered liquor outlet channels. The 
complete equipment for filters of this type comprises 
washer and steriliser for washing and sterilising 
the pulp before it is repressed into cakes in the pulp 
press. jWith this type of filter, gelatin can be 
filtered up to a 12 per eent. solution, the machine 
being suitable for treating such substances as glue, 
malt extract and fruit juices. Since it is essential 
that the pressure applied to the liquid in the press 
should be kept constant, the liquid to be filtered is 
supplied to the press from a constant level tank, 
placed from 15 to 20 ft. above the level of the 
filter, v 

Centrigufal Machines 

Ab liquor is often separated by means of centrifugal 
maeH!n$s from materials such as cotton, wool, or 
fibron»V grimular, ^ coarsely crystalline products 


Williamson, Motherwell, and Watson Laidlaw and 
Co., Ltd., Glasgow. The essential feature of an 
extractor machine is a perforated drum or basket 
which is mounted on a shaft and can be rotated 
at a high speed. The baskets for these machines 
consist of cylinders or drums formed of perforated 
copper, galvanised steel, or monel metal plates, 
and vary in size from 24 inches in diameter by 14 
inches deep to 60 inches in diameter by 24 inches * 
deep or 72 inches in diameter by 18 inches deep. 
Sometimes the basket is formed by weaving copper 
or iron wire on a suitable copper or steel frame, 
which can afterwards be galvanised or tinned. 

A basket of this type is illustrated in Fig. 4. The 
boskets are open at the top, and are attached to the 
driving shafts through the bottom plate, which is 
sometimes provided with openings through which 
the solid material can fit* discharged from the basket. 
In the underdriven type of machine this bottom 
discharge is effected through two or more flap- 
covered openings placed at equal distances from the 
centre of the basket, but in the overdriven type this 
discharge opening can be placed in the centre of the 
basket and covered by a conical shaped valve which 
can slide on the driving jspindle. Baskets on the 
underdriven type of. machine on.- Jfee 
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outside with brake rings, whereas on the over- 
driven type a -special pulley is usually mounted on 
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Woven Centrifugal Basket by Manlove, Alllott & Co., 
Ltd. 

the shaft. Frictional brake blocks, carried on a 
flexible band, surround the brake rings or pulleys, 
and can be tightened on to them by hand when 
stopping the machine. The speed of the basket 
vanes from 1200 to 1500 revolutions per minute 
for a 24-inch basket to 650 revolutions per minute, 
for a 72-inch diameter centrifugal. The choice of 
lining for the basket depends largely upon the chemi- 
cal and physical properties of the material to bo 
treated m the machine. Linings are, therefore 
made of metal sheets with parallel or conical, oblong 
or circular holes, of wires of different metals woven 
into a cloth by spiral or twill weaving, or of cotton 
and woollen cloths. 

Usually three linings are supplied with the machine, 
the first, next to the shell, consisting of a plain woven 
lining having four meshes to the inch. This is 
covered by a plain- woven lining, having seven 
meshes to the inch and made of brass wire, this being 
in turn covered by a third lining having a much 
finer mesh. To retain the liquid thrown from the 
basket, it is, surrounded by a cylindrical casing made 
of cast iron or other suitable material, and lead lined 
on the inner surface wl\en the machines are used 
for centrifuging materials impregnated with acids. 
The top of the casing is open, whilst in the bottom 
arc situated the holes required for the withdrawal 
of the discharged liquid and to allow the passage of 
the shaft and its bearings in the underdriven type. 
There is a central opening through which the solid 
material can be discharged in overdriven machines 
with a bottom discharge. Centrifugal machines 
may be driven either by belts, reciprocating steam 
engines, steam turbines, water turbines or electric 
motors, and the driving mechanism may be situated 
above the basket (the overdriven type) or below the 
basket (the underdriven type). When the recipro- 
cating steam engine is used the basket shaft becomes 
the crank shaft of the engine and in the underdriven 
type the steam cylinder is bolted to the outer casing 
of the centrifugal, thus producing a machine which 
occupies little space ana can be readily moved into 
a suitable position. 


of the casing ; in the overhead type the motor is ^ 
carried on a rigid steel framing which may form part 
of the platform supporting the casing or may be 
built into the walls of the building. The rotor of 
the motor drives the basket shaft through a centric 
fugal clutch or flexible coupling which protects the 
motor from damage and reduces the starting current 
required. The advantages in favour of the electrically 
driven machine aro its efficiency, durability, cleanli- 
ness, and convenience, and the small space which it 
requires. 

In the water-driven type of centrifugal machine 
the power is obtained from jets of water acting on 
a pelton wheel (Fig. 13). Hero tho water, entering 
through the pipes 8 and nozzles 7, impinges on the 
vanes 5 which are fixed to the wheel 2, then, falling 
into the chamber formed by tho casings 3 and 4, 
passes to waste through the pipe 39. The lower 
end of the water wheel is bolted to the driver, forming 
a chamber in which the governor is placed. Tho 
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Electrically- driven Centrifuge by Watson, Laidlaw & 
Co., Ltd. 


In electrically-driven centrifugals of the under- governor . actuates a tubular spindle 24, communi- 

the with .the top . oft^mptor^ where it operates 
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‘ the lever mechanism 15, 10, 17, 18 controlling the 
water supply to the jets. The lower portion of the 
figure illustrates one method of supporting the 
weight of the spindle and basket in a machine of 
the overdriven type and shows a form of flexible 
coupling employed between the motor and centri- 
fugal shafts. When this ty pe of drive is adopted, 
it is advantageous to work the centrifugals in two 
sets, one of which cannot come into action until 
the first set has attained the maximum speed, as 
during acceleration the power required is greater 
than that for steady running. Pott, Tassels and 
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Feeding device tor mobile liquors by Pott, Cassels 
and Williamson, Ltd. 


Williamson supply a patent interlocking gear so 
designed that only one-half of the machines in an 
installation can be accelerating at the same time, 
thus reducing the size of the pumping plant required 
without interfering with the output of the centri- 
fugals. 

When centrifugals arc treating solid materials, 
such as in the extraction of water from cloths, the 
loading and unloading has to be done by hand w ith 
the machine at rest. If, however, the material 
under treatment contains small particles which 
can be carried by the liquor the machine can be fed 
whilst in motion. In order to get the crystals in a 
mobile mother liquor to rise up the wall of the 
basket it is necessary to feed the liquid into the 
basket,^ t a definite velocity by means of a pipe 
capabrajlf vertical movement which will discharge 
the. * against the wall of the basket. Such 

au^RraHoient is illustrated in Fig^. 


For the purification of the solid material retained 
in the basket steam and water sprays can be fitted 
inside the basket. Sometimes also steam sprays 
are fitted in the annulus formed by the casing and 
the basket, and are used for cleaning the perforations 
and the inner surface of the casing. The commonest 
method of discharging the basket is through an 
opening or openings in its base, the material being 
shovelled through these after the stoppage of the 
machine. To obviate this labour of removing 
the material from the sides of the baskets self-dis- 
charging baskets have been designed. In this case 
the bottom of the basket slopes downward at an 
angle greater than the angle of repose of the material, 
A conical disc attached to the spindle at about 
the mid-point of the depth of the basket acts as a 
spreader for the incoming material, causing it to be 
thrown against the middle portion of the basket 
wall. On stopping the machine the dried crystals 
slide down the inclined surface and are discharged 
through the central opening in the bottom of the 
basket. Another type of basket, suitable only for 
the underdriven machine, is provided with two 
projections to which lifting tackle can he fixed and 
the basket removed from the casing and emptied. 
Recently a patent has appeared aiming at the dis- 
charge of tho solid matter from the basket whilst 
in motion, thus obviating the loss of energy required 
to start up the machine every run. The bottom 
of the basket in this machine is conical in shape, 
the apex of tho cone, which points upwards, carrying 
a shaft provided with a sleeve which can be raised 
or lowered by a system of levers, whilst the machine 
is in motion. Attached to the lower end of this 
sleeve is a second hollow cone whose lower edge 
is fixed to a disc having a diameter a little less 
than tho diameter of the basket. A piece of cloth 
the depth of tho basket is sewn to form a tube 
having a diameter equal to the diameter of the 
basket. Tho upper end of this tube is attached 
to the rim of the basket and the lower end to the 
rim of the disc. The cone having been lowered" to 
the bottom of the basket and the centrifugal started 
the liquor is admitted. When a sufficient amount 
of solid material lias been deposited on the cloth 
the cone is raised until the disc of the cone is at the 
same height above tho rim of basket as it was 
originally below', thus reversing the cloth, so that 
the solid material now on the outer surface is thrown 
bv centrifugal force into a suitable receptacle on the 
top of the casing. After discharge the cone may 
be lowered and the cycle of operations repeated. 

Centrifugals may be classified as fixed spindle 
or free spindle machines. In the former type two 
bearings rigidly attached to the casing and the 
sole plate are provided, the lower bearing being 
designed to act as a footstep and carry the weight 
of basket and spindle, whilst the upper bearing acts 
as a guide, and should bo provided with an adjustment 
for controlling the play between spindle and bearing, 
thus preventing vibrations being set up when the 
basket is not properly loaded. In the older machines 
these bearings were of the plain gunmetal bus!' 
type, well lubricated, but in modem machines bal 
or roller bearings carried in Rustproof housings an 
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largely used. ^ A machine of the fixed spindle type 
requires very good foundations as any out of balance 
weight may produce unpleasant vibrations which 
are immediately communicated to the foundations. 
Therefore to render machines of this class capable 
of being placed on upper floors or in positions where 
good foundations are impossible the “ suspended ” 
type of machino has been introduced. Here a base 
ring having three short columns is used, the driving 



s Peg-top Centrifugal Machine by Manlove, Alliott & 
j Co., Ltd. 

gear of the easing basket being suspended from 
[ these columns by bolts which are free to take up 
rany vibration produced by running the machine 
j and prevent its transmission to the floors or founda- 
tion. In the free spindle type the spindle can move 
[ with any lateral mo vement of the basket and therefore 
f.with machines of this class greater care in loading 
is necessary. When loads are difficult to balance 
the balancing may be effected by hollow anchor 
rings containing mercury or other liquid fastened 
round the basket. Since the rotating basket and 
spindle of the underdriven ty]>e of machine of this 
class resembles a spinning top the machine is some- 
times called a Peg Top eentrifgual (Fig. 7). Machines 
of this class are also fitted with a buffer, which tends 
to restore the spindle to the upright position and 
at the same time should have sufficient frictional 
resistance to prevent the basket from wobbling. 
The Weston overdriven self-balancing centrifugal 
is another free spindle machine of the type usually 
adopted for free spindle machines requiring baskets 
of large diameters, since the top of the basket in a 
large underdriven machine would be at an incon- 
venient height above the floor. These Weston 
machines are also provided with buffers usually 
made of rubber, although the buffer effect is some- 
times attained by the extension of the spindle, 
fitted with a shoe which slides in a spherical surf aw 
carried oa .the base of the machine. 


Separators 

The speed of these machines varies from 2000 
revolutions per minute for machines of the Gee and 
Sturgeon types to 40,000 revolutions per minute 
in the small super centrifuges. The Sharpies super- 
centrifuge made by Super-centrifugal Engineers, 
Ltd. of the commercial size illustrated in Fig. & 
consists of a plain cylindrical tube, termed a bowl, 
36 in. long and 4J in. in diameter, which is rotated 
at 17,000 revolutions per minute. The upper end 
of the tube is closed by the bowl head, which carries 
the ports for the outflow of the separated liquids 
and by which the bowl is hung from a flexible vertical 
shaft. The lower end of the bowl is fitted with a 
removable cover so designed that it restricts any 
tendency of the bowl to oscillate. Removable 
wings in the bowl keep all parts of the liquid moving 
with the speed of the bowl. The machine can be 
driven by steam turbine, belt, or electric motor and 
when the bowl has reached its normal speed tlio 
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Sharpies Super-Centrifuge by Super-Centrifugal 
Engineers, Ltd. 

liquor is admitted from an overhead tank through 
a central opening in the bottom cover. The rotation 
causes the liquid to separate into layers of different 
densities and as the bowl becomes full these layers 
ultimately reach the bowl head and flow out through 
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their respective outlets into collecting trays on the 
top of the machine. For efficient working with 
such a machine it is essential that the solid matter 
in the liquid under treatment should not exceed 1 
or 2 per cent., as larger percentages require too 
much time in proportion to the length of run to be 
spent in removal, cleaning and replacement of the 



Fig. 9 

VJckcen Centrifugal Separator by British Separators, 
Ltd. 

bowl* Machines, however, have been made for the 
continuous discharge of the solids, but this is only 
possible when a second liquid can bo obtained whicii 
has a greater density than the original liquid and 
the solids which it contains, and which is immiscible 
with the original liquid. When a mixture con* 
sisting of the solid particles and the two immiscible 
liquids is fed into the bowl stratification in three 
layers takes place, the added liquid forming the 
. outer, the solid particles the middle and the original 
liquid the inner layer, and the heavier outer liquid 
^carries the solid particles with it through its dis- 
charge port. This machine can also be used for 
the separation of two or more liquids, but, as will 
be readily understood, successful working will be! 
attained when the bowl head has been designed 
tor dealing with the special mixture and it is fed 
into the machine at a suitable rate. 

Fig. 9 shows the general external arrangement 
of a belt-driven Vickcen Separator made by British 
'.Separators, Ltd. The liquid being treated passes 
down a central tube and enters the bowl through 
a conical distributing plate at the bottom of the 
bowl* Oyer this distributor is a number of conical 
plates hhyjh^ of holes . round tlyAr puter and 


inner edges. 1 Passages between the ' plates are - 
formed by radial ribs. The top plate, is formed of 
heavier material and terminates at its upper end 
in a tube which surrounds the feeding tube. - A 
conical cover secured to the bowl by a cap nut 
fits over this top plate forming a passage between 
the upper surface of the plate and the under sido 
of the cover., This passage leads to an annular 
opening formed by the outer wall of the tubular 
extension of the top plate and a variable ring held 
in position by a cap nut on the top of the cover. 
Several rings are supplied, and in this way the open- 
ing can be varied. The liquid op entering the bowl 
passes by means of the lower holes . between the 
plates. Here separation takes plaoe, the lighter 
liquid travelling up the cones and entering, through 
the top holes, the inner annulus, whilst the heavier 
liquid accumulating on the wall of the bowl is forced 
up the passage between the top plate and the cover 
and is discharged through the outer annulus into 
the lower collecting cover. Such a centrifugal 
separator running at 60 revolutions per minute is 
capable of purifying 180 gallons of transformer oil 
at 50° C. per hour. When the machine has to be 
used as a super-clarifier the top plate is* replaced 
by one having a shorter tubular extension, and 
the outer annulus closed by a ring of suitable 
diameter, thus preventing tho escape of the solids 
and heavier liquid whilst the lighter liquid is dis- 



Fig. 10 

Gee Centrifugal Separator by British Separators, Ltd* 

charged into the lower collecting cover. Such an 
arrangement, whilst giving a clearer effluent, requires 
more frequent cleaning of the bowl. 

In the Gee centrifugal (Fig. 10), a specially designed 
bearing is mounted on the top of a steel plate forming 
the cover of a hollow truncated cone. This bearing 
carries a vertical shaft, to the bottom of which is 
. fixed a disc perfected the 
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this diso and free from it is the collecting-box removed and replaced by the second set supplied with 
attached to the outlet pipe whilst on the upper side the machine. It is found that the solid particles 
of the disc is a perforated filtering cone provided with deposited on the plates are graded, coarse particles 
a clamping device by which the filtering medium being deposited at the top and line particles at the* 
can be attached to its outer surface. A bayonet bottom. The machine can be easily adapted for 
fitting allows the drum l to be easily attached to centrifuging liquids which must be kept hot during 
the rim of the disc. The top of this drum is covered the operation. There is practically no wear of the 
by a plate having a large Central hole through which filtering medium 'and a constant rat e of feed can be 
the liquid is fed into the drum. When the machine maintained during the charging period. Machines’ 



Sturgeon Centrifugal Machine 


is running this plate forms a watertight joint with 
the drum. Suspended from this plate, immediately 
below the central opening, is a spreading plate, the 
six rods attaching it to the upper plate passing 
downwards and terminating on the middle plate 24. 
To the top plate, the middlo plate, the bottom plate, 
and these rods are fixed six radial plates which 
cause the liquid to rotate with the drum and divide 
the drum into six longitudinal compartments into 
each of which is fitted a thin plate having the same 
curvature as the drum and upon which the solid 
material is deposited. When the plates are charged 
the container is raised into the dotted position by. 
means of a mechanically driven devioe carried on the 
out *ido of .the^ pedestal. The plates can then be 


have been made having drums of 12 and 36 inches 
in diameter. 

One typo of the Sturgeon centrifuge (Fig. 11) is a 
continuous running self- discharging machine. The 
machine illustrated consists of a vertical shaft, 
to which Is attached the lower cylinder cover 6 and 
the cylinder a. The upper cover can slide on the 
shaft but is kept in position by the centrifugal 
force set up by a number of weights actuating bell- 
crank levers, pivoted on the outside of the cylinder 
and connected to the cylinder cover r. The cylinder 
is fitted with a piston h free to slide on the spindle. 
The liquid enters the machine at m and on reaching 
the cylinder is subjected to centrifugal force which 
causes the heavier particles to collect on the cylinder 
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wall whilst the purified liquid is discharged over the 
edge n into the outlet trough o. When sufficient 
solid has accumulated in the cylinder, the liquor 
supply is closed and pressure water is admitted 
through q below the piston h. As this rises it dis- 
places the liquid still m the cylinder and compresses 
the solid material on the walls against the upper 
cylinder cover c until this is forced upwards and the 
solid matter is thrown on to the inner surface of 
the ring s from which it is scraped off into the outiet- 
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which consists of an ordinary type of filter-press 
made of insulating material. The filter cloths are, 
however, supported by conducting materials such as 
wire gauze, which is insulated from the frames. If 
a difference of potential is maintained between two 
consecutive supports and the space between the cloths 
is filled with a clay suspension it is found that the 
water is discharged at the cathode and a firm cake Is 
formed at the anode in a reasonable interval of time. 
A rotary machine has also been designed in which the 



Fig. 12 

Suspended, FJectrically-Driven Hydro-extractor by Thomas Broadbent Sc Sons, Ltd. 


chute? t. The water supply having been closed, 
the movement of the cover c has operated the valves 
l through the rods k and the water escapes through 
the pipes u. Admission of liquid at m forces the 
piston h down to the bottom of the cylinder closing 
the valves /, thus making the centrifuge ready for 
dealing with the^xt change. 

PjtECIPlTATlON 

In so experiments Count Schwerin 
'•obsorvod^fljP colloidal products collected on the 
poles , jMplfwhe n similar experiments were repeated 
on a4j|BK<tepensi<)ri it was found that the dried peat 
shovji^P&<£ ' laminated structure, indicating that 
different materials under the influence of ai* electric 
.field acquired different velocities. These investiga- 
tions led to the development of ^ho Osmose filte^^ 


anode consisting of a rotating drum is surrounded 
by copper strips forming the cathode ; the lower 
portion of the drum being immersed in the 
liquid. 

Recently an article appeared in La Revue des 
Prod nits Chimiques dealing with the work of MM. 
Marx and Rozier on the purification of liquids by the 
simultaneous action of centrifugal force and an 
electric field. When this principle is applied to a 
centrifugal of the peg-top type, longitudinal plates 
are fixed radially to the inner vertical wall. To these 
plate, but insulated therefrom, is fixed a concentric 
metal cylinder, thus forming an annulus with tic 
bowl of the centrifugal. All the internal surface 
except the vertical wall of the ‘bowl is covered to 
some insulating material. The bow l is then connects 
to one terminal of a dynamo and the inner cylindrical ■ 
shell to the other terminal. In this way the liqc l • 
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fed to the bottom of the bowl and rising througlTthe 
annulus is subjected to tho simultaneous influence of 
an electric field as well as centrifugal force. When 
the machine is of the Sharpies type the bowl itself is 
coupled to ono of the terminals of the dynamo and a 
concentrically placed metal cylinder, insulated from 
bhe bowl, is connected to the other terminal. The 


authors show' that transformer oil which had a rupture 
potential of 19,000 volts across a 10 mm. gap, had 
this rupture potential raised to 30,000 volts after 
5 minutes treatment in an electro-centrifuge, whereas 
the same oil subjected to tho same treatment in an 
ordinary centrifuge of the same typo, had tho 
rupture potential raised to only 22,000 volts. 



Fiu. 13 

Pelton Wheel and Top Bearing of O^er-driven Centrifugal by 
Pott, Cassels and Williamson 


pun tuple can also be applied to machines of the 
Vic keen type, by forming each plate of two metal 
plates separated by an insulating material. The 
under sides of these plates are electrically connected 
> he base of the bowl which is in turn connected 
? OTle luminal of the dynamo, whilst the upper 
p a es are connected to tho cover and wall of tho 
howl, which are insulated from the base and so to the 
o er terminal of the dynamo. Experiments by the 


Acknowledgment and thanks are due to tho various 
Arms mentioned for information supplied and the 
loan of illustrations. 


^ The Prospectors, Ltd., a new company, is erecting 
& salt plant at Bucklaw, Victoria Co., Nova Scotia. 
The output will be largely employed for salting fish. 
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FORTHCOMING EVENTS 

Institution of the Rubber Industry, London 
and District Section, the Engineers' Club, 
Coventry Street, London, • \\\, at 8 p.m. 
“Sulphur,” hv E. Anderson. 

The Textile Institute, London Section , Cloth- 
workers’ Hall, 41, Mincing Lane, E.C. 3, at 
5.45 p.m. “ Misdescription in the Textile 
Trades,” by A. E. Garrett. : 

The Society of Engineers, the Geological 
Society, Burlington House, Piccadilly, London, 
W. 1, at 5.80 p.m. “ Pulverised Fuel,” by E. 
Kilburn Scott, with lantern illustrations. 
Institution of Petroleum Technologists, at 
the Royal Society of Arts, John Street, Adolph i, 
London, W.C. 2, at 5.80 p.m. “ Rerun! De-voJop- 
inent in the Art of Cracking,” by A. E. JDun- 
stan. 

The Institute of Metals, Birmingham Section, 
Chamber of Commerce, New Street, Birming- 
ham, at 7 p.m. 

Institute of Metals. North-East Coast Section , 
Armstrong College, Neweasile-on-Tyne. at 7.80 
p.m. “The Structure of Metals in its Relation 
to Elastic Endure — Part I,” by Prof. E. C. 
Thompson. 

Society of Chemical Industry, Nottingham 
Section } the University College, Nottingham, at 
7.80 p.m. The President will deliver an address 
on “ Publicity in Chemical Industry.” The 
address will ho illustrated by fi In us — “Coal and 
its Products " and “ Heavy Chemicals.” 'Hie 
meeting is open to all interested, and the follow- 
ing topics will be discussed : — (1) The Need of 
Publicity, (2) Methods New and Old, (8) Pub- 
licity as Exemplified by (a) Advertisements, (b) 
letters to the Press, (c) Dinners, (d) Press 
“ News,” (e) Films, (f) Exhibitions. Light 
refreshments will be served to members and 
Associates. 

The Institution of Sanitary Engineers, Open- 
ing Sessional Meeting, to be held at the Cabin 
Restaurant, Cr.xton House, Tothill Street, 
Westminster, London, S.W. 1, at 7.80 p.m. 
Industrial League q^i> Council, Crossway Hall, 
New Kent Road, London, at 7.80 p.m. “ In- 
dustrial Policy,” by G. Bloomfield. 

Institute of Metals, London Section, Institute 
of Marine Engineers, 85-88, The Minories, 
Tower Hill, London, E. 1, at 7.30 p.m. Address 
by J. L. Hgughton. 

Institute of Metals, Swansea Section , Univer- 
sity College, Singleton Park, Swansea, at 7.15 
p.m. Address by Captain Hugh Vivian. 
University of London, University College, 
Gower Street| ; W C. 1, at 5.80 p.m. “ Water 
Supply ancL ^ ^. Purification ” (Lecture 1), by 
Prof. S. L.4ffi^fiKovitch. Also on October 17, 
24, and 31. 

Institute of Afi^Ls, Sheffield Section, the Uni- 
versity, St, George’s Square, Sheffield, at 7.30 
m. Address by W. G. Turner. 

Society of Chemical Industry, Nottingham 
lection . Annual Dinner, at the Flying Horse 
lotel, Poultry, Nottingham, at 7 for 7.30 p.m. 
Tickets 5s. each, exclusive of wines. Applica- « 
tions not later than Octul^r 9. 


SOCIETY OF CHEMICAL INDUSTRY 

* 

CHEMICAL INDUSTRY DINNER 

The Autumn Dinner, which will be under the' 
auspices of the Society of Chemical Industry and 
the Chemical Industry Club, ‘will be held in the 
Edward VII Rooms of the Hotel Victoria, North- 
umberland Avenue, London, W.C, 2, on Friday, 
November 14, at 7 for 7.30 p.m., and will be presided 
over by Mr. W. J. U. Woolcock, C.B.E., President 
of the Society. 

A circular letter with further particulars and a 
form of application for tickets has been sent out to 
the members. : 

BACK NUMBERS OF JOURNAL 

The General Secretary will be glad to hear from 
Members or Subscribers who have copies of the 
Journal for January 5, 1923, or January 4, 1924, 
that they are willing to dispose of to the Society. 


EDITORIAL NOTICES 

The Society as a body is not responsible for state- 
ments and opinions appearing in the Journal,. 

Members of the Society, and others, are invited 
to submit original articles, news, notes and other 
relevant information to the Editor of Chemistry d- 
Industry. Such contributions should be clearly 
written (preferably typewritten with double spacing), 
and be accompanied by a stamped and addressed 
envelope. They will be paid for if inserted. Sources 
of information should always be given, not necessarily 
for publication. 

Hon. Secretaries of Local Sections and of other 
Societies are asked to forward notices and reports of 
meetings as early as possible, and publishers to send 
books for review, direct to : — The Editor, Chemistry 
rf? Industry , Society of Chemical Industry, 
Central House, Finsbury Square, E.C/ 2. Tele- 
phone : Clerkenwell No, 2429. 

Hon. Secretaries of Local Sections and of other 
Societies are asked to note that announcement#' of forth- 
coming events cannot he inserted in the next issue of the 
Journal unless they are received not later than Tuesday 
in any week. <■ 

Matters relating to the Transactions and Abstracts, 
including Papers intended for insertion as Communi- 
cations, should be addressed to The Editor of 
Transactions, at the same address. 

LONDON SECTION 

The following provisional arrangements have been 
made : November. 3, address by the President 
(Mr. W. J. U. Woolcock) ; November 17, Joint 
meeting with Rubber Institution ; December 1 
Joint meeting with Oil and Colour Chemists' As, so 
ciation ; February 2, Prof. W. A. Bone on “Tin 
Constitution of Coal.” Times and places of meetings 
will be announced later. 
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"tHE CERAMIC SOCIETY 

The autumn meeting of the Refractory Materials 
Section of the Ceramic Society was held at Wembley 
on September 18 and 19, with Mr. J. Holland in the 
t chair. 

f" The first item on the programme was a paper by 
Mr. T. W. Barley entitled “ A Comparison of Otis 
and poke Fired Drying Stoves.” An account 
was given of the successful use of town gas for drying 
large moulds in steel works until post-war conditions 
made it far too expensive . Event ually some experi- 
ments' -wemnnadd with the Hiittenes coke-fired* air- 
hlown furnace, and this with some minor modifications 
has been found very satisfactory. The brick-built 
furnace is placed at one end of a drying chamber, 
and the hot gasespass from the furnace upwards on 
each side Of firebrick louvres, between which they 
are met by a pre -heated jet of compressed air at 
801b. pressure per sq. in., the', products of com- 
bustion being thus projected into the drying chamber 
at a high velocity. Advantages accompanying the 
s use of this type of furnace for drying moulds include 
economical fuel consumption, little attention required 
during the run, easy regulation of the temperature 
by turning on more or less air, economy in space as 
well as in cost of construction and maintenance, no 
chimney required, the possibility of placing the 
furnace at some distance from the drying chamber with - 
out serious loss of heat, the guidance to the operator 
afforded by a satisfactory thermographic chart 
which may be closely copied, the possibility of using 
the cheapest available fuel above the grade of dust, 
he attainment of complete combustion and the 
possibility of employing ordinary unskilled labour 
o operate the furnace. These claims are justified 
>y the performance of these furnaces for the past 
en months. The efficiency of the apparatus is 
estitied by the fact that all the moulds are tho- 
oughly dried at the end of the run of 15 hours, no 
would, being found burned or imperfectly dried, 
"he average working temperature employed for 
nould drying is 225° 0., for large cores 200° C., and 
For small cores 180° C. 

r The second paper was by Mr. H. 8. Hou Ids wort li, 
M.Sc., on “ Some Properties of Clay-Si lliman it e 
Mixtures.’’ The results are given of work under- 
taken to study the changes in the physical and 
chemical, properties of a clay when mixed with 
different percentages of sillimanite. The natural 
commercial sillimanite used contained 329 per 
per cent, alumina with ferric 
grading ranged from 11*8 
per cent, of material between 5-mesh and 10-mesh 
fize through nine intermediate grades to 18 per 
cent, of material which passed through a 200-mesh 
neve. Test pieces were made of mixtures of Farnley 
j reclay and sillimanite containing 0, 20, 33J, 50 and 
30 f per cent, of sillimanite respectively, and also 
others containing 95 per cent, sillimanite with 5 per 
cent, ball clay, and 90 per cent, sillimanite with 
Pf r cent, ball clay respectively. The fireclay 
and ball clay were first grpund to pass a 20 -mesh, 
the specimens were fired in a works kiln to cone 
m i 48 hours and to cone 9 in 72 hours, some of 
the latter test-pieces being subsequently burned 




tent, of silica and 64 
and titanic oxides. Tl 


for 2 hours at cone 14 and cone 18 respectively in 
a laboratory gas-fired furnace after reaching the 
temperature in 3 hours. The drying and firing 
shrinkages, porosity, true and apparent specific 
gravities, refractoriness, reversible thermal expansion, 
and resistance to solution by a soda-lime glass and 
a basic slag were determined. The results of these 
experiments may be summarised thus : The addition 
of sillimanite to clay decreases the drying and firing 
shrinkages, increases the porosity at the higher tem- 
peratures of burning, and when 50 per cent, or more 
is present increases the refractoriness appreciably. 
A mixture of 95 per cent, sillimanite with 5 per 
cent, ball clay has a regular coefficient of expansion 
from 15° to 1000° C., which is not affected appreciably 
by differences in the firing temperature uj> to 
cone 18. The rapid expansions shown by fireclays 
from 100° — 200° C. and from 500° — 600° C. are 
reduced by the addition of sillimanite. The expan- 
sion of a typical fireclay from 000 n l(HM) C. is less 
than that of sillimanite in the same range*. SiJli- 
manite bonded with 10 per cent-, of the ball day has 
a marked resistance to chemical attack by * soda 
lime glasses and basic slag. Sillinianito-day mixtures 
containing less than 50 per cent, of sillimanite are 
not appreciably more resistant to such attack than 
is fireclay alone. 

Mr. W. Hugill, M.Met., then read a paper by himself 
and Mr. W. J. Rees, B.Se., on “ The Influence of 
Exposure on the Chemical and Physical Properties 
of Certain Fireclays.” Experiments were made to 
investigate the nature of the changes occurring in 
fireclays exposed for a fixed period to the weather. 
The samples of day included (1) a light grey, some- 
what sandy, micaceous day from Durham, (2) a 
dark-coloured, compact, fine-grained day from the 
Sheffield district, and (3) a light grey, very sandy, 
and micaceous clay from another locality near 
Sheffield. The clays were spread evenly over the 
bottoms of wooden boxes, and left exposed for twelve 
months. From unexposed and exposed days small 
bricks were made and tested. The conclusions drawn 
from the results of tests were that exposure to the 
weather removes impurities in the day to a variable 
extent, depending on their chemical and physical 
characteristics. Jt improves the working properties 
of the silieous days 1 and 3, but with the more 
aluminous day 2, the general properties and, in 
particular, the workability, are not materially 
improved by exposure, though some inpurities are 
removed. Bacteria seem to play an important part 
in the decomposition of sulphides in days, and 
possibly such decomposition may be accelerated by 
inoculations. " > 

Of the papers presented on the second day, that 
bv Prof. W. Vernadsky “ On the Action of Heat on 
Kaoliuite and Kaolinitie Clays,” and the paper by 
T)rs. Mellor and Scott on “ The Action of Heat oil 
Kaolinite and Other Clays ” (Part II.), are contro- 
versial in character and largely of theoretical interest. 
The paper by Mr. Rees on “ Alumina-Silica Minerals 
in Firebricks” bears on a particular aspect of the 
same subject, and Dr. Hadding s paper on “ X-Ray 
Investigation of Clays and Some Other Ceramic 
Substances ” is concerned with a comparatively new 
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method which gives results which are apparently 
open to different interpretations in some castes. All 
these, though interesting in themselves, are scarcely 
suitable for short- notice in Chemistry and Industry , 
and reference must be made to the original papers. 

x\fr. W. J. Rees, B.So., read a “ Note on the Storage 
of Silica Refractories.” It has been noticed from 
time to time that when silica bricks or blocks have 
been kept without proper protection from weather 
action, important changes in physical properties have 
resulted. In a recent case, silica bricks which 
had been kept in the open for six months spalled 
badly in use, whilst normal freshly delivered bricks 
of the same make and having the same texture, 
specific gravity, etc., were satisfactory. The good 
bricks had a cold, crushing strength of 3000 lb. per 
sq. in., whilst that of the stored bricks was only 
22(H) lb. tier sq. in. Tests were made with bricks, 
some of which had been left fully exposed to the 
weather for four months. The results of tests gave 
definite indications that the loss in strength of silica 
bricks exposed to weather is in part due to a slight 
degradation of the bond by hydration and solution 
in water, as well as to the physical effect of frequent 
wetting and drying. These tests showed little or no 
distinction in the behaviour of coarse and fine 
textured bricks, but in both cases the bricks burned 
at higher temperatures were more resistant to action 
bv water. 

A joint paper by W. Hugill and \V. J. Rees on 
“ A Rapid Method for the Determination of True 
(or Powder) Specific Gravity ” includes a description 
of the apparatus used. This consists of a conical 
flask, with a long neck at the lower end of which is a 
wide bulb. At the bottom of the neck is the 250 c.c. 
mark, and above the bulb the neck is graduated in 
specific gravities from 2*00 to 2*70, so that the 
specific gravity may he read off directly without 
calculation. Liquid is poured into the flask up to 
the 250 c.c. mark, and exactly 100 g. of dry 
powdered brick is then gradually dropped into the 
flask. After standing two minutes to let air bubbles 
rise, the level of the liquid is read on the graduated 
neck of the flask. Xylene was adopted as the 
standard liquid for these tests, being chosen because 
of its low viscosity and surface tension as compared 
with water and alcohol, as well as its higher boiling 
point, (’rushing the dry brick to pass a 30-mesh 
sieve enables results to be obtained accurately 
within 0*01 per cent. A determination takes from 
15 to 20 minutes. The flask is obtainable from a 
glass-blower in Manchester. 

The final paper, by Mr. Rees, described ‘‘ The True 
'Specific Gravity and After-Expansion of Lime- 
fxmded Silica Bricks.” Data are given in a graph 
and table for £0 bricks from North and South Wales, 
the Sheffield district, North of England, Scotland and 
Erance. The following points are noted : — (a) For 
bricks qf^ime content between 1 and 3 per cent, 
there sufficiently close relation for practical 

pu rpq^Wet ween the true specific gravity (or powder 
density and the degree or extent of quartz conver- 
sion. (6) For bricks of fine and medium texture 
ther^is • a close relation between the true specific 
gravity, and the after-expansion as determined by 


the standard after-expansion test. For works pur- 
poses, a rapid determination of the powder density 
of such bricks gives a definite indication of the 
permanent volume change which is likely to occur 
during their use. (o) For the raw materials which 
are in use in this country for the making of lime- 
bonded silica bricks, the grading of the raw mater iaL 
has in general a greater influence on the rate of 
quartz conversion than variation in the source or 
type of the raw r material itself, (d) For eoarse- 
textured bricks containing large fragments of raw- 
material (i.e., £ in. and above in diameter) there 
is not a close relationship between the true specific 
gravity and the after-expansion. Possibly for coarse- 
textured bricks the time of heating in the standard 
after-expansion test is insufficient. 

ACADEMIE DES SCIENCES 

On September 8 Dr. Roux communicated an inter- 
esting paper by M. Metilnikov on the heredity of 
acquired immunity. Experiments on a parasite of 
the bee showed that- the first generation produced 
from parents immunised against cholera were not 
immune, whereas the third generation yielded 30 
per cent, of immunised larva 1 , the immunisation 
increasing progressively until the eighth and ninth 
generations gave 75 per cent, of immune individuals. 
The results arc* of much interest for the study of 
human immunisation. M. Leelainehe communicated, 
a paper by M. Ducloux on the attenuation of the 
virulence of the anthrax bacillus, work which had 
yielded interesting results. 

On September 15, M. A. Lu micro maintained that 
on continuing to centrifuge toxic sera to a greater 
degree than was usual in laboratory apparatus, the 
serum becomes perfectly harmless. In a previous 
note Dr. Loisel had stated that in the gas given off 
by springs at Bagnoles de TOrne there was an 
unknown emanation derived from a new radio- 
active body to which he had given the name of 
“ cmilium." Continuing this work, Dr. Loisel 
showed, in a note presented by M. D. Bert helot, 
that omiliuni is found with its characteristic radio- 
activity in the granitic rooks from which issue 
the thermal springs. 

During the meeting on September 22, M. D. Berthe- 
lot described an observation by M. Bry Husky on 
the Miehelson effect. Repetition of this experiment 
carried out recently in America by Miller showed an 
unexpected displacement of the interference fringes 
when the apparatus was rotated. M. Brylinskv 
states that a variation of as little as 0*001° C. in 
temperature would suffice to explain the phenomenon 
so that simple contact between the instrument an<! 
the observer during the experiment would produm 
a sufficient variation of temperature to cause tL 
effect. 


J. D. McArthur and Co. are to erect a paper 'mill 
at Pine Falls, Manitoba. The cost of {construct ion 
will be $5,000,000 and the initial daily capacity 
200 tons. . 
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Correspondence 

TECHNICAL WRITING 

Sir, — The publishers (John Wiley and Sons) of 
my little book on “ Technical Writing ” have sent 
me a series of clippings recording the pleasant dis- 
cussion that has been appearing in the columns of 
your valuable journal on the subject of the English 
language, and the need for improving our use of it. 
This discussion was started by your friendly review 
of my book and Mr. Johnson's subsequent demur 
to the idea of an Englishman consulting “ the book 
of an American author in order to learn how to 
write our common language correctly.” My friend 
and associate, Mr. Allen, objected to this suggestion, 
and asserted that Americans might be permitted to 
assist in improving the use of our language. He 
suggested that “ we on this side of the Atlantic 
may be credited with contributing to the improvement 
of good literature,” no less than you gentlemen in 
England. Whereupon my fellow alumnus of the 
Royal School of Mines, Mr. Picard, disclosed the fact 
that 1 was bom and educated an Englishman. To 
complete the humour of the episode, permit me to 
say that Mr. Allen also is an Englishman (not even 
yet a naturalised American, as I am) and a graduate 
of Cambridge. This ought to mollify Mr. Johnson 
and save the amour propre of our British friends. 
To them I do not hesitate to say that English pro- 
fessional men — engineers and chemists, for example 
- commonly use our language with more care and 
skill than my American friends in the same pro- 
fessions. The cause of the difference is not far to 
seek. In England the sons of professional men go 
to school with the sons of others like themselves, 
that is to say, the children of fairly well educated 
persons. In the United States the sons of engineers 
and chemists sit alongside the children of the 
plumber, the carpenter, and the grocer. The result 
i? that plumbers, carpenters, and grocers in this 
country usually speak and write better English 
than those engaged in similar occupations in England, 
w hereas the engineers and chemists show no peculiar 
superiority in this regard. Furthermore, by reason 
oi our democratic ways of living, the engineers 
and chemists associate in business, as well as in 
their sports and home life, with persons not as well 
educated but as intelligent and successful as them- 
selves. We have no language -tight social compart- 
ments, whereas you with a social stratification that 
survives from feudal days are separated into classes, 
among which are those who use good English and 
those who use bad English. The tendency in the 
l nited States is to level dow n the top fraction and 
to raise the lower fraction of the population, the 
result being a mediocrity in the use of language, 
as in other things, that is better than the speech 
and writing of your lower strata but inferior to 
that of your upper strata. To use a geologic 
•simile, oui*s is a confused bedding. Such are the 
advantages and disadvantages of democracy. In 
ie end the spread of education and the generous 
service of our • universities will improve the 
language and the intelligence of the whole body 
ot the people. 
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These observations, I hope, will be deemed perti- 
nent to the discussion. Permit me, sir, to conclude 
ny saying that we engineers, using the word in a 
broad sense, will do well to accept the aid of anyone 
sincerely desirous of helping us to use with precision 
and grace the one instrument language- that we 
use most. — Yours faithfully, [T. A." Rtckard 

PATENT SPECIFICATIONS 

Sir, — I have read with interest the recent corre- 
spondence in Chemistry and Industry on the subject 
of the English language. Considering the inherent 
difficulties in explaining complex ideas with the 
greatest 'accuracy , I think that the language usually 
employed by chemists reaches quite a respectable 
standard. It is far different in dealing w ith patent 
specifications. Ability to write grammatical English 
does not seem to be a necessary qualification for a 
patent agent. Patents taken out by foreigners 
frequently appear to be mistranslated ‘into English 
in the most clumsy fashion in such a way that the 
resulting sentences have no clear meaning. In many 
cases technical terms are translated wrongly. I 
am not now r referring to the ambiguity often met with 
in patent specifications which may sometimes be 
deliberate, but simply to clumsy language due, 
apparently, to ignorance. Here are some choice 
8}X‘c miens taken entirely from specifications 1 have 
dealt with in the last two or three weeks. “ The 
excess of 25 grams of formaldehyde have to cause 
the hardening of the resined product. The resined 
paraoxy benssy la lcol lol dissolved in ether and to 
that added a few drops of concentrated sulphuric 
acid shows the same deep red colour reaction as the 
ortho compound does.” “ . . . maintained at a 
temperature of 100—120° until all aqueous moisture 
is removed.” In another specification, the example 
for carrying out the process begins with the word 
“ Yellow lac,” when obviously a yellow lake is 
meant, and the same specification contains the 
phrase, being emulsioned while still wet with 
varnishes.” 

As the Patent Office employs a large staff of 
examiners, it seems a pity that a” reasonable standard 
of clarity in language and freedom from error in 
technical terms is not enforced before a patent is 
granted. In the meantime, I can only suggest that 
patentees should safeguard themselves when taking 
out. chemical patents by employing only those patent 
agents who have competent chemists on their staff. — 
1 am, Sir, etc., Percy May 

The Laboratory, 

Staple Inn Buildings, 

High Holborn, YV.0. 1 

September 20, 1924 


COLLOID CHEMISTRY IN ANTIQUITY 

Sir, ---The following quotation from Agricola (1501) 
is an early example of the application of the proper- 
ties of colloids in a manufacturing process. In his 
description of the production of salt, lie WTites : 
“ order to accelerate the condensation of the 
brine, when the Master has poured in two casks and 
as many dippersful of brine, he adds about a Roman 
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cyathtrs and a-half of bullock’s blood, or buck’s blood, 
or else ho mixes it into the nineteenth dipperful of 
brine, in order that it may be dissolved and distributed 
into all the corners of the cauldron ; in other places 
the blood is dissolved in beer. . . . When it begins 
to thicken with the heat, he and his helper stir it 
assiduously with a wooden spatula, and then he 
allows it to boil for an hour. After this he pours in 
a cyathus and a-half of beer.”— I am, Sir, etc., 

..***• H. A. Auden 

120, Whitehedge Road, 

Gars ton 


OBITUARY 

OTTO HEHNER 
(An Appreciation) 

To give a brief sketch of such an eventful life as 
that of the late Mr. Otto Hehner is no easy task, 
comprising as it does so many episodes of professional 
and personal interest. It is only possible therefore 
to recount a few of. them, and the writer can but hope 
that he has made a wise selection. The deceased 
passed away from the effects of a tropical fever on 
September 9 in South Africa, whither he was sojourn- 
ing— it was hoped only temporarily. 

Born at Marienberg, Nassau, in 1853, Otto Hehner 
was educated at Wiesbaden, where his father, Karl 
Philip Hehner, was a judge in the appeal court of 
that town. He was originally intended for the 
church, but ultimately he became a pupil, and later 
an assistant of the veteran analytical chemist, 
Ilemigius F resenius . 

In 1S73 he left his native country and became 
assistant to Prof. G. Bischof at the Andersonian 


who may perhaps be regarded ais the iouh.d'&r,' fcpui<I 
claim to have done so much towards its development, 
and incidentally, for the. study of the chemistry of 
foods and drugs. He served as a member of Council 
from 1880, was Secretary in 1883—1890, and Presi- 
dent in 1891. L 

Ho was elected a Fellow of the Institute of Chemis- 
try of Great Britain arid Ireland in 1878, and from 
the first he recognised how much that body could do 
i( to raise the status of the professional chemist. Mem- 
bers of the profession in all its branches now know the 
debt they owe to the Institute, through such men as 
Hehner, for the fruition of its ideals. He served as 
Vice-President of the Institute for three separate 
periods of three years each, was many times an 
ordinary member of Council and of the various sub- 
committees, and he held the offices of Examiner 
(1895 — 1899) and of Censor (1901—1903). An 
original member of the Society of Chemical Industry, 
he was Chairman of the London Section in 1960— 
1902, a period during which the writer was Hon. 
Secretary. It became necessary about this time 
to appoint a Committee 1 o investigate methods for 
the detection and estimation of arsenic in food 
materials and products, and mainly through Hehner \s 
efforts a Joint Committee of the Society of Chemical 
Industry and of the Society of Public Analysts was 
appointed for this purpose. The time which the 
writer devoted in collaboration with his friend to this 
subject will ever be remembered as well spent. 
Hehner was a Fellow of the Chemical Society, and 
during the early part of his career he was an abstractor 
for the Journal. 

Hehner had held many i>ublie appointments as * 
Public Analyst and Agricultural Analyst. On account 
of his wide knowledge he was called upon to give 


College. Glasgow, the precursor of the present Glas- 
gow and West of Scotland Technical College. He has 
narrated humorously the professor’s linguistic diffi- 
culties, as well as his own, which at first were even 
more circumscribed, conversations having to be car- 
ried on with the aid of a dictionary. These difficulties 
disappeared however with the arrival of a fresh 
assistant, a young graduate from Tubingen, who was 
no other than William Ramsay. Thus commenced 
Hehner \s lifelong friendship with Ramsay. 

Early in 1874 Hehner became assistant to T)r. 
Arthur H. Hassall, a physician at Ventnor, who was 
one of the first to take up the study of foods, mainly 
with the aid of the microscope, and it was here that 
he collaborated with Dr. A. Angcll on the chemical 
analysis of butter. It was here also that he first 
* met Dr. W. J. Sykes. Coming to London in 1877 he 
established a practice as consulting chemist in 
Holborn. In 1881 he removed to more commodious 
laboratories at 11, Billiter Square, at which his exten- 
sive practice is still being carried on by bis successor, 
Dr. H. E. Cox. 

Throughout his career Hehner took an active part 
in the pfc&eeedings of scientific societies. Becoming 
a memtiwof the Society of Public Analysts in 1876, 
his association with that Society was continuous, 
and it is not too much to say that the high status 
which the Society now holds is due more to Hehner 
than to any other man, not even tlvg late John Muter, 


evidence concerning foods, etc., before parliamentary 
committees, as well as to render expert advice in the 
passing of numerous water bills and gas bills through 
Parliament. He examined waters and advised on 
water supplies all over the country. During the 
war mast of the glycerin passed through his hands, 
and lie advised many firms how to improve the 
quality and increase the output of glycerin without 
any remuneration to himself. On account of this 
work Lord Moulton sent him a special letter of 
thanks for his services to the country. As an 
expert witness he gave evidence on almost all the 
most important cases where chemistry was involved. 

His published papers cover a very wide field, and 
most of them are to be found in the volumes of the 
Analyst. They include researches on fats and waxes 
and all descriptions of foods. He collaborated with. 
Angell, Dupre, Carpenter, Richmond and Mitchell. 
Far more, however, than his published works are 
those locked up in his archives, many of which may 
perhaps be lost permanently as they would be but 
imperfectly understood without his illuminating 
personality. A few months before his death the 
writer endeavoured to persuade him to put .together 
some of his notes on Foods and Drugs. His reply 
was : “I could write reams, but I won’t ! ” 

The writer first became acquainted with Hehner 
in 1887, at the time when H. Droop Richmond was 

his assistant. The acquaintance afterwards ripened 
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into a close friendship, to which the following circum- 
stance conduced. Hehner was T an ardent free- 
mason as a member of the “ Deutsche Pilger Loge ” 
in London, and he hfwi been in the habit of meeting 
other members of that Lodge at coffee at the “ Mecca ” 
JIrst in Eastcheap and afterwards in Mark Lane. 
*The men who used to foregather at the <f Kaffee 
Ticii ” were'all the old type of Germans, one and all 
loyal citizens of the “country of their adoption. No 
more kindly man ever existed than G. Vogeler, the* 
Secretary of the Lodge and a member of our Society. 
When the Brothers Newiands set up in practice in 
London, they were attracted to the fable by the 
presence of Hehner, and by degrees the “ iCaffee 
Tich ” became to some extent a gathering of chemists. 
Of these, Domeier, G. Haller, Hehner, Guttmann, 
B. E. R. Newiands and the writer were constant 
attendants, whilst occasionally A. H. Allen, W, J. 
Sykes, J. L. Baker, W. J - Pope and other chemists 
who happened to be in London would drop in. 
Alas ! G. Haller and the writer are the only two 
surviving members of those who used to attend 
regularly. 

During the period in which Hehner was Master of 
the Lodge one of the brethren introduced a German 
nobleman as a member. Hehner, who was at all 
times averse to the German J tinker, immediately 
^resigned, nor could all the persuasion of his friends 
■induce him to reconsider his decision. 

Hehner was a philosopher : his knowledge of 
other sciences than chemistry — botany, geology and 
entomology— -was far above the average. He was 
kind-hearted and generous, ever ready to help with 
advice or in a practical manner any who came to 
him— and these were many. He was of a highly 
emotional, excitable and even impetuous tempera- 
ment, forming strong likes and dislikes, but never 
vindictive towards those who differed from him. 
Yet as a critic he was severe and incisive.' When 
about thirty years ago typing reports became 
common, Hehner for several years typed his own 
reports : he had no patience with the ordinary lady 
secretary. About twenty-one years ago, however, 
he saw the fallacy of this •and engaged the services of 
Miss Grace M. Dollery, to whom the writer is indebted 
for much of the information contained in this notice. 
Hehner himself used to say that the large increase 
in his practice of late years was largely owing to 
Miss Dollery’s method and tact, iris death has 
removed from the world chemical a figure long to 
be remembered by a wide circle of his professional 
brethren and others, to whom, individually and 
collectively, he was a close personal friend. 

Arthur R. Ling 


HENRY GEORGE SMITH 

By the death on September 19, at Roseville, 
Sydney, New South Wales, of Mr. Henry George 
Smith, Australia loses one of her most eminent 
scientific men. Mr. Smith, who was born at Little- 
bourne, Kent, 73 years ago, was for many years 
Assistant Curator and Economic Chemist- at the 
Sydney Technological Museum, and upon his retire- 
few his researches * 


in the Organic Chemistry Department of Sydney 
University. In collaboration with Mr. R. T. BakerJ* ^ 
formerly Curator of the Sydney Technological '* v 
Museum, he carried out a series of investigations * 
extending over 30 years, which have thrown much 
light upon the scientific characteristics and economic 
possibilities of the essential oils and other products 
of the Australian flora. The main results of tins ' * 
work wero published in two volumes entitled “ A ' 
Research on the Eucalypts and their Essential 
Oils/' and “ A Research on the Pines of Australia/’ v 
Mr. Smith was an unflagging worker, and his original k 
papers, contributed to various scientific periodicals, 
number well over one hundred; Owing to the bulk 
of his work having been published exclusively in 
Australian journals it received fuller recognition in 
Australia and America than in Great Britain. 

Mr. Smith was an original member of the Australian * 
National Research Council, and at various times he 
filled the offices of President of the Royal Society 
of New South Wales, President of the New South 
Wales branch of the Australian Chemical Institute 
(1922-3) and President of the chemistry section of 
the Australasian Association for the Advancement 
of Science. In the last-named capacity he delivered 
his presidential address on the chemistry of the 
Australian flora at Wellington, New Zealand, in 
1923. He was an honorary member of many British 
and American scientific corporations, and was 
recently awarded the Symc Prize of the University 
of Melbourne as an appreciation of his services 
to scientific research in Australia. His character 
was marked by simplicity and sincerity, and ho will 
be remembered as an out standing pioneer of Aus- 
tralian chemistry. 


PERSONAL AND OTHER ITEMS 

The Minister of Health has appointed Mr. James 
Picken, B.Sc., A.T.C., to be an Inspector under the 
Alkali etc. Works Regulation Act, 1900, in place of 
the late Mr, Harold Bailey, O.B.E., F.I.C. 

Monsieur R. P. Duchemin, president of the Union, 
des Industries Ohimiques, has been elected president 
of the Industrial Group of the Gonseil Sup^rieur 
National Eeonomique de France. 

Monsieur L. Labbc, director of technical education 
n the French Ministry of Education, has been pro- 
moted Grand Officer of the Legion of Honour. „ 

Mr. G. A. Edwards has been appointed demons- 
trator in chemistry in King's College, London. 

Prof. W. E. S. Turner, D.Sc., who is paying a 
visit to the United States, was entertained to dinner 
on September 4 by the Pittsburgh Section of the 
American Ceramic Society. 

Dr. J. E. Gilpin, sometime professor of chemistry 
at the Johns Hopkins University, Baltimore, died 
on August 25, at Chestertown, Md. He will be 
remembered for his work on the action of chlorides^ 
of phosphorus on amides and on the fractionation 
.. of exude "petroleum by capillary diffusion. 
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REVIEWS 

Quantitative Organic Microanalysis. By F* 
Pregl, JLSc., Fh.D. Translated from the second 
revised and enlarged German edition by Dr. 
Ernest Fvleman. Pp. xv-f 190. London : J. 
and A. Churchill, 1924. Price 12s. 6d. net. 

Accurate analytical work is the foundation upon 
which all true progress in pure or applied chemistry 
must be built, and accuracy in analytical operations 
is in turn dependent upon technique. Micro- 
chemistry requires above all else a perfect technique, 
and, if for no other reason than this, should form 
part pf the curriculum in the training of every 
chemist. Until the appearance of this translation of 
PregLs book we have had no modern work in the 
English language which could be rightly called, as 
this book can, a textbook of technique. One cannot 
but feel that in this country analytical technique 
does not hold the position it should in our teaching. 
Microchemical methods are but little known, being 
to-day confined to the bio-chemists and to a few 
advanced workers who have recognised for them- 
selves the advantage and the elegance, as well as 
the accuracy, of microchemical analysis. But there 
is another aspect of the value of microchemical 
methods and that is in the training they afford in 
correct manipulative methods, in scrupulous cleanli- 
ness and in the art of handling minute quantities 
of matter without loss. In offering a welcome to 
this translation the reviewer recognises that its 
value does not lie in its appeal to the initiated and 
converted ; it is a book that should he in the hands 
of every analytical chemist and every serious student ; 
and it should do much to widen the knowledge and 
appreciation of micro-analytical methods as well 
as stimulate further investigation with a view to 
broaden the field of micro-chemistry. To those 
unfamiliar with the German edition of Pregl’s book, 
this translation will come as a revelation. The 
reviewer knows of no other work which approaches 
it in minute detail of technique and manipulation. 
Far too many descriptions of analytical methods 
published to-day are so condensed as to be worthless 
except to the experienced analyst. The beginner 
frequently obtains results so erroneous as to cause 
him to lose faith in the methods or he learns faulty 
methods of manipulation which seriously handicap 
progress. Pregl’s minute detailing of conditions, 
apparatus and precautions, his full description of 
manipulation, the discussion of difficulties met 
with and successfully overcome, offer an inspiring 
and invaluable object-lesson to all chemists whether 
made or in the making. 

The possibilities of micro-analytical methods in 
industrial laboratories are manifold, their elaboration 
and adoption is but a matter of time, whilst their 
value investigator would be difficult to exag- 

gerate. JpSo better introduction to them could be 
desired 4 than is contained in Pregl s book. Much 
of the apparatus described is capable of many 
applications, the general principles have been proven 
sound and the whole work provides an admirable 
introduction to the ^technique of handling minute 
quantities acpuitetely and with confidence^ Jhq. 


AND INDUSTRY T 

' ' " ■ v U , • , V\ " w, -T 

translation follows the original -with exceptional^ 
fidelity and in, this loses nothing of Pregl’s felicity \ 
of description. Indeed, the purist may even com* 
plain that in one or two places the translation is 
too literal and as a result offends, but these f ew 
cases are overbalanced by the recogn^^.^* ^ so 
faithful a translation does convey th? [ 
and feeling of the author. There are In 
in the text and these are of small mo^ e 
cannot but hope that this translation r, 
means of inspiring many of our chemists to a 00 
effort after perfection* of technique as we, a, i ' 
fuller realisation of the immense import* 0 i 
accurate analytical work to progress, in bo^e 
and applied chemistry, and, finally, of the^vy () 
of microchemical methods. 

H. W. Greenwood 


A TExT-booK of Inorganic Chemistry. Edited 
by J. Newton Friend, D.Sc., Ph.D. Vol. II. 
The Alkali -Metals and their Congeners. By 
A. J. Walker, Ph.D., B.A. Pp. xxvi-f379. 
London : Charles Griffin and Co., Ltd., 1924. 
Price 20s. 

The Text-book of Inorganic Chemistry, edited by 
Dr. J. Newton Friend, advances a step nearer comple- 
tion with tho appearance of Volume II. by Dr. A. 
Jamieson Walker. This volume deals with Group I. 
of the Periodic Table— hydrogen, the alkali metals, 
copper, silver and gold. The ammonium compounds 
are included after the alkali metals. t 

The arrangement of the subject matter is on the i 
usual lines. Each element is discussed under the 
heads of occurrence, history, preparation, physical : 
properties, chemical properties, characteristics of the 
ion and applications. The chief researches oil the 
atomic weight of the element are then discussed, 
Special attention being paid to modern work. These 
sections are clearly written, and the treatment is 
concise and adequate. In the case of the metals there 
follows a description of the most important compounds 
and salts of the met air 

Dr. A. E. H. Tutton contributes a short but very 
interesting summary of the results of his researches 
on the isomorphism of the alkali metal sulphates 
and selenates and their bearing on the question of 
atomic structure. 

The treatment of the descriptive part is more on 
the lines of what one may call the older school of 
text-book. The wealth of physico-chemical data to 
which we have become accustomed is lacking here. 
For example, reversible reactions are not discussed 
from the point of view of mass action. Quantitative 
data and equilibrium constants are omitted. No 
figures are given for the degree of hydrolysis df such 
salts as the alkali carbonates, cyanides and borates. 
References bearing on these points are, of course, 
given, but in a text-book of this nature one might 
reasonably expect to bb informed whether, say, 
sodium carbonate was much or little hydrolysed in 
solution. For the properties of solutions of salts 
generally, such as density, conductivity, viscosity, 
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arc ^irobabljr dictated by considerations of space, 
bat it is curipus to find that for solid salts in many 
cases rather filll (and often widely differing) data are 
given for density, fuelling -point, specific heat and 
even conductivity of the fused salt, in spite of the 
fact that, compared with the data for the correspond- 
ing properties of /solutions, these figures are, to say 
the least, inaccurate and less often required. 

With these limitations, which arc obviously part 
of the plan of the volume, however much some may 
regret them, the author has done his work well. The 
descriptions aro clear and concise, and the numerous 
references carefully chosen rather than exhaustive. 
The solubilities of most important salts are given, 
but there are ope or two anomalies. Thus the 
solubility of potassium' hydrogen sulphate is given, 
but not that of the sodium salt, whilst no solubility 
data are given for, among others, borax '•d copper 
nitrate. There are remarkably few errors in the text. 
The printing is admirable, and the general get-up of 
the book a credit to the publishers. An idea of the 
number of references may he obtained from the fact 
that the name index extends to eighteen and a half 
double column pages. A full subject index is also 
provided. An eight-page table of the dates of issue 
of the principal Chemical journals forms a welcome 
feature of the volume. Joseph Knox 

Aniline and Its Derivatives. By P. H. Groggins . 

Pp. vii -f256. London: Chapman .and Hall, 

Ltd., 1924. 18s. net. 

This book is one more example of the modern and 
increasing practice of publishing monographs on 
single substances or on single parts of processes. The 
practice arises from the need of the industrial chemist 
for easily accessible information which shall be both 
authoritative and complete, and which, owing to the 
enormous growth of knowledge, ho is unable to find 
in textbooks and dictionaries and cannot always 
look up in current technical literature. 

The present monograph on aniline, which is well 
groduccd both as to typo and illustrations, is not 
ftrcly a digest of exist ing ^knowledge, hut attempts 
$ use the data given as a vehicle “ for presenting the 
business of plant chemistry.” There is thus a chapter 
^ flow sheets, and the analysis of costs, and one oil 
fcermal factors which, if not set out with the clearness 
md directness of Mr. K. B. Quinan, illustrates very 
airly the methods he advocated in the setting-out of 
1 technical problem in a scientific manner. Following 
1 brief introduction on the beginnings of the dyestuff 
ndustry, are chapters on the manufacture of aniline 
rom benzene, in which plant ; and its working are 
nscussed. Curiously enough the manufacture of 
utrobenzenp is taken last. The reasons may be 
urmised, but the inversion of the logical sequence is 
lot helpful to the student for whom the book is 
ntended. The details given are sufficiently full and 
ecu rate and there is evidence in this part of the work 
t nrst-hand experience of plant which has led the 
k- u • ®* ve 8orae very useful technical information 

■ is not readily accessible - There is not , however, 
nythmg very pew, nor do the yields quoted show any 

country, 
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In Chapter IV, eight methods are discussed for the " 
separation of aniline from the reducer charge. The 
method used in this country, of generating steam for 
the aniline distillation in a special boiler using the 
surplus aniline water, is not, on the author’s figures, ; 
quite the cheapest. It is, however, the cleanest and' 
the healthiest and reduces handling to a minimum. 

The remainder of the book is more in the nature of 
a compilation, and papers which have appeared in 
scientific and technical journals are freely quoted 
from. Abstracts from patents, mainly of German 
origin, arc given textually. Under phony Iglyciae, 
four German patents are mentioned, but there is no 
reference to other patents, some of them English, of 
more recent date, which deal with alternatives to the 
usual anilinetmonochloracetic acid route. Ono chap- 
ter is devoted to the preparation of derivatives of 
aniline, some of the products being treated summarily, 
whilst others such as the alkylanilines are considered 
at some length in a helpful manner. The list given 
of aniline dyestuffs is incomplete and more accurate 
information is contained in the “ Colour Index M of 
the Society of Dyers and Colourists. As was to be 
expected in a book by an American author, special 
reference is made to the aniline derivatives used 
as accelerators in the rubber industry. 

The book should prove a useful addition to the 
shelves of the technical chemist, and is certainly 
interesting by virtue of its insistence on accurate 
costings and its survey of alternative methods. '■< 

A. T. de Mouilpjed 

Year Book of the American Association of 

Textile Chemists and Colorists. Pp. 165. 

New York, 1924. 

The year book is the only publication of tlic 
Association, but reports of sections appear in the 
American Dyestuff Reporter, just as in England 
the reports of some societies which have not yet 
advanced to the position of publishing their own 
journals appear in the technical press. This asso- 
ciation appears to carry out in America similar 
functions to those of the Society of Dyers and 
Colourists in this country: thus prizes are given 
for the solution^ of technical problems, and a list of 
American-made dyestuffs is given on similar but less 
ambitious lines to the Colour Index of the Society r 
of Dyers and Colourists. . ... 

The membership of the associat ion is 688 and this * 
is the second year of publication of the year book. 
Research work is encouraged and reports on the 
fastness of dyestuffs to light, perspiration, chlorine;' 
eto., are given and standard methods of testing 
for fastness laid down. These methods are the 
most interesting part of the volume. It is difficult 
to understand why this association is not connected 
with the American Chemical Society, which has 
its industrial sections and a section devoted to the 
chemistry of cellulose. In fact, both in England 
and America there is too much overlapping of 
societies, and chemists engaged in the textile industries 
would welcome any effort to simplify the position 
both as regards meetings of societies and the supply 
■pU^feKWJts. k B. H. Higgins 
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COMPANY NEWS 

BRITISH GLUES AND CHEMICALS, LTD. 

The report for the year ended May 31 announces 
that, after allowing for depreciation (£31,315) and 
bad debts, the net profit amounted to £6,393 (£35,814 
in the preceding year), to which is added £78,469 
brought forward. Out of the total of £84,763, a sum 
of £76,000 is provided for the estimated taxation 
liability to May 31 last, the balance of £8763 being 
carried forward. The dividend on the 8 per cent, 
cumulative preference shares is in arrear as from 
October 1, 1921. 

SALAR DEL CARMEN NITRATE SYNDICATE 

At the recent Government sales of nitrate-bearing 
lands, the Syndicate purchased two plots estimated 
to contain 1,756,200 metric quintals of nitrate. 
The price was roughly £62,000, or 8d. per quintal. 
The reserves of the Syndicate amount to £85,000. 

EVANS SONS, LESCHER AND WEBB, LTD. 

A loss of £47,120 (of which £23,005 is accounted for 
by interest on overdraft) is shown by the accounts for 
1923, following a total loss of £113,448 in 1922, 
including £27,065 for loss on property sold and reserve 
for further depreciation. The debenture service 
comes to £3480. There is now an accumulated debit 
balance to profit and loss of £448,780, and the prefer- 
ence dividend was in arrears for 27 months as at 
December 31 last. Following the reorganisation of 
the company it is stated that there has been a steady 
improvement in the business. The directors report 
that the company is now on a paying basis. The 
reconstruction of the capital is under consideration, 
and the directors expect to be in a position to present 
a scheme at an early date. 

BRITISH CELANESE LTD. 

The fifth ordinary general meeting was held on 
September 25, Sir Harry McGowan, K.B.E. (chair- 
man), presiding. The chairman said that since he 
last addressed the meeting, when he referred in 
encouraging terms to the progress then being made 
and to the general outlook, several factors began to 
operate against the company. The company had 
not then established its position in the yarn trade, 
nor had it put its knitted or woven fabric on the 
market, and largely depended on the sales of cord. 
Factory costs were, on the smaller output, relatively 
high, and were affected by the changes and extensions 
being made in the factory capacity. Early in the 
year there was a general stagnation in the* textile 
trades, during which the English markets were 
flooded with cheap and inferior cord from the 
Continent. This led to the cutting of prices, which 
was a serious matter, but, though the company was 
disappointed at the results, due to market conditions, 
for the second half of the financial year it was con- 
vinced the superiority of its product was bound to 
tell. It therefore spent £37,600, with satisfactory 
results, in advertising. The sales of yarn, the 
company's basic product, had steadily developed, so 
that for September of the presem year they were 
five times as great as those tor September last year. 


The expansion of business had led to the lowering of 
costs, and the profits so far made in the present year 
were substantially greater than the total losses made ! 
in the year under review. The plant for making 
circular knitted fabric known as Celanese Tric< A 
was being increased by 50 per cent., as orders w 
in excess of capacity. The difficulties forme' \ x 
experienced in dyeing had largely disappeared, th'* 
dye-house had been extended, and the company now 
produced 80 per cent, of its own dyes. Outstanding 
debentures had increased from £300,000 at February, 
1923, to £700,000 at February, 1924, the proceeds of 
which had been expended in increasing spinning 
capacity and in the installation of knitted and woven 
fabric plants. 

Boots Pure Drug Co., Ltd., announce a quarterly 
dividend at the rate of 36 per cent, per annum, 
equal to Is. 9d. per share. 

Bell's United Asbestos Co., Ltd., has declared an 
interim dividend on the ordinary shares of 6d. per 
share, less tax. 

The Olenboiy Union Fireclay Co., Ltd., recommends, 
after providing for depreciation, a dividend for the 
year of 15 per cent., less tax. 


REPORTS 

Report on the Industrial and Economic Con- 
ditions in Norway, to March, 1924. By 
C. L. Pa us, C.B.E., Commercial Secretary, 
Christiania. Department of Overseas Trade. 
Pp. 76. H.M. Stationery Office, 1924. Price 2s. 

Financial difficulties and labour problems formed 
the centre of public attention during 1923. The 
depreciation of the krone resulted in exports being 
well maintained, though imports also showed an 
increase. Industries were more active than in the 
previous year (cf. Chem. and Ind., 1923, 918), but 
those working for the home market had foreign 
competition to meet. Large reductions were effected 
in stocks of manufactured goods, frequently at a 
loss, and an improved demand is now noticeable. 
Last winter was better for forest owners than 1922 3; 
although costs of production fell the price of wood- 
pulp increased. In genera], fisheries had a bad year, 
debts incurred during the previous good period 
proving a great handicap, whilst prices of fishery 
produce fell. 

A scheme has been put forward to bring the supply 
of electric power under public control. No new 
hydro-electric schemes were commenced in 1923, 
but some schemes were completed. The question 
has recently arisen as to the feasibility of exporting 
hydro-electric power to Denmark. 

An improvement was noted in 1923 in the import 
trade, which was greater than in any year since 1920. 
This was due to decreased stocks and also to in- 
creased activity in some industries leading to a 
demand for raw materials. In general, imports are 
obtained from those continental countries with 
depreciated currencies, Britain and America .being 
at a disadvantage in this respect. Textiles were 
obtained principally from Germany, but Britan* 
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increased her trade. In the metal trade there is 
little business between this country and Norway. 
The cellulose and paper-making industries showed 
an improvement which resulted in restoration of the 
demand for heavy chemicals ; most of this trade was 
done with Germany. 

In spite of great difficulties the position of most 
industries improved in 1923. The pulp and paper 
industries did fairly well, exports of pulp and paper 
totalling 913,389 tons. Output in the mining 
industries increased somewhat, 300,000 t. of iron 
ore and 400,000 t. of pyrites being exported. Molyb- 
denite production was recommenced at one mine 
with a view to export to Britain. Explosives 
factories in addition to extending their home trade 
have found outlets in the Black Sea and South 
American markets. Some improvement was noted 
m the electrochemical and electrometallurgical in- 
fcstries, chiefly on account of British demands for 
Carbide ; the removal of restrictions on the im- 
portation of ferro-alloys into Germany was also 
of assistance. Exports of aluminium were 1 2,778 1. 
in 1923, practically double the 1922 figure, though 
the zinc industry had a bad year. 


Report on the Economic and Industrial Con- 
ditions in Lithuania, dated April, 1924. 
By H. H. Cassells, H.M. Consul, Kovno. 
Department of Overseas Trade. Pp. 28. H.M. 
Stationery Office. 1924. Price Is. 

Although the political situation was disturbed 
[luring the whole of 1923, the revenue showed a 
favourable balance, and foreign confidence in the 
country is indicated by loans from the United 
Kingdom and Sweden, not of money but of manu- 
factured goods. The situation has retarded indus- 
nul developments in Lithuania, but most of the 
pre-war companies and. factories are in operation 
>n a reduced scale. About half the factories produce 
foodstuffs and beverages, this branch employing 
lf>00 workers in all. Timber and paper are partly 
nanufactured, but some finished paper is made. 
Hie metal industries are ii\uch below pre-war stav dard 
md textile manufacture is undeveloped. The country 
s essentially agricultural, the chief products being 
•ercals and flax, of which considerable quantities 
ire exported. Plans are being made to develop 
he other agricultural resources of the country, 
inch as dairy produce. 

During 1923 exports totalled 140,794,700 fits 
the lit varied between 43 and 47 to the £), against 

i , 892, 400 libs in 1922, and imports 150,027,000 
s against 74,884,000 lits. Of the imports in 1923 
stiles formed 31 per cent., foodstuffs 20 per cent, 
d machinery 14 per cent. Of the total, 81 per 
nt. was supplied by Germany, and only 5-3 per 
tit. by Great Britain. Tho chief exports were 
uber and foodstuffs, of which Germany took 
per cent, and Great Britain 27 per cent. Although 
he imports returned as from Great Britain are so 
niall, in reality they were more owing to dealings 
h rough Germany, and there seems to lx> no reason 
dry an increase should not take place, especially 
a textiles and coal. 
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MARKET REPORT 

This Market Report is compiled from special information 
received from the Manufacturers concerned. 

Unless otherwise stated the prices quoted below cover fair 
quantities net and naked at sellers' 1 works. 

GENERAL HEAVY CHEMICALS 

Acetic Acid, 40% tech. . . £23 10s. per ton. 

Acid, Boric, Commercial — 

Cryst. .. .. , . £45 per ton. 

Powder.. .. .. £47 per ton. 

Acid Hydrochiorio .. 3s. Od. — 6s. per carboy d/d., 
according to purity, strength 
and locality. 

Acid Nitric 80° Tw. .. £21 10s. — £27 per ton makers* 
works, according to district 
and quality. 

Acid Sulphuric . . . , Avorago National prices f.o.r. 

makers’ works, with slight varia- 
tions up and down owing to 
local considerations : 140° Tw., 
Crude Acid, 65s. per ton. 168° 
Tw., Arsenical, £5 10s. per ton. 
108° Tw., Non -arsenical, £6 15s. 
per ton. 

Ammonia Alkali.. .. £6 15s. per ton, f.o.r. Special 
terms for contracts. 

Bleaching Powder .. Spot £11 d/d. ; Contract £10 d/d. 
4 ton lots. 

Bisulphite of Lime . . £7 per ton, packages extra. 

Borax, Commercial — 

Crystal . . . . . . £25 per ton. 

Powder.. . . .. £26 per ton. 

(Packed in 2-cwt. bags, carriage 
paid any station in Great 
Britain.) 

Calcium Chloride .. £5 1 7s. 6d. per ton d/d. 

Coppor Sulpha to . . .. £25 per ton. 

Mothylated Spirit 64 o.p.- — 

Industrial . . . . 2s. 7d,- 2s. 1 Id. per gallon, accord- 

ing to quantity. 

Mineralised . . . . 3s. 8d. 4s. per gallon, according 

to quantity. 

Nickel Sulphato .. . . 7 £38 per ton d/d. Normal busi- 

Nickel Ammon. Sulphate ) ness. 

Potash Caustic . . . . £30 — £33 per ton. 

Potass. Bicliromato . . 6:?d. per lb. 

Potass. Chlorate.. .. 3d. — 4d. per lb. 

Salammoniao . . . . £32 per ton d/d. 

Salt Cake.. .. . . £3 10s. per ton d/d. 

Soda Caustic, solid . . Spot lots : delivered. £16 17s. 6d. tp 

£10 7s. Gd. per ton, according to 
strength. 20s, less for con tracts. 

Soda Crystals . . . . £5 5a. — £5 10s. per ton ex railway 

depots or ports. 

Sod. Acetate 97/98% .. £24 per ton. 

Sod. Bicarbonate . . £10 10s. per ton, carr. puid. 

Sod. Bichromate. . . . 4Jd. per lb. 

Sod. Bisulphite Powder 

60 02%.. .. .. £17 — £18 per ton, according to 

qtiantity, f.o.b., i-ewt. iron 
drums included . 

Sod. Chlorate . . ..3d. per lb. 

Sod. Nitrate ref d. 96% . . £13 5s. — £13 10s. per ton ex 
Liverpool. Nominal. 

Sod. Sulphide cone. 60/65 About £14 10s. per ton d/d. 

Sod. Sulphide eryst. . . £9 per ton d/d. 

Sod Sulphite, Pea Cryst. £15 per ton f.o.r. London, 1-cwt. 

kegs included. 
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Antimony sulphide 
Golden . . 


RUBBER CHEMICALS 


5$d. — la. 4d. per lb., according to 
quality. 

Is. 3d. — Is. Gd. per lb., according 
to quality. 

Arsenic, Sulphide, Yellow Is. lid. per lb. 

~ £3 10s. to £G 15s. por ton, accord- 

ing to quality. 

3s. 9d. — 4s. per lb., according to 
quantity. 

£30 — £33 per ton, according to 
quantity. 

7d. — 7Jd. per lb. ex wharf. 
£00 — £65 per ton, according to 
quantity, drums extra. 
Chromium Oxide, green. . Is. 3d. per lb. 

5d.— 9Jd. per lb. Demand very 
brisk. Prices likely to remain 
steady owing to firmness of 
raposeed oils. 

£4H por ton, barrels free. 

7Jd. per lb. 

£22 10s. por ton. 


Crimson 

.rsenio, 

Barytes 

Cadmium Sulphide 

Carbon Bisulphide 

Carbon Black 
Carbon Tetrachloride 


Indiarubber Substitutes 
White and Dark 


Lamp Black 
Lead Hyposulphite 
Lithopone, 30 % . . 
Mineral Rubber “ Rub- 
pron ” . . . 

Sulphur 


£10 5s. per ton f.o.r. London. 

£10 — £12 per ton, according to 
quality. 

£56 — £57 per ton, according to 
quantity. 

4d. per lb., carboys extra. 

2s. Od. per lb. 

Vermilion, pale or deep . . 5s. Id. per lb. 

Zinc Sulphide . . . . 7£d. — Is. 8d. per lb., according to 

quality. 


Sulphur Precip. B.P. 

Sulphur Chloride 
Thiocarbanilido . . 


WOOD DISTILLATION PRODUCTS 


Acetate of Lime — 
Brown . . 

Grey 
liquor . . 

■Charcoal 

Iron Liquor 

Red Liquor 
Wood Creosote . . 
Wood Naphtha — 
Miscible 
Solvent 
Wood Tar 

Brown Sugar of Lead 


£12 per ton. 

£16 per ton. 

9d. per gall. 32° Tw. 

£7 15s. — £9 5s. per ton, according 
to grade and locality. 

Is. 7d. per gall. 32° Tw. 

Is. 2d. „ „ 24° Tw. 

lOd. — Is. per gall. 14/15° Tw. 

2s. 9d. per gall. Unrefined. 

4s. lOd. per gall. 60% O.P. 

5s. 3d. per gall. 40% O.P. 

£4 5s. per ton. 

£43 per ton. 


Acid Carbolic- 
Crystals 
Crude 60 ’s 

Acid Cresylic, 97/99 

Pale 95% 

Dark 

Anthracene Pasto 40%. 

Anthracene Oil — 
Strained 
Unst^Sned 
Benzole-- 
Cjfml© 65'd 

Standard Motor 


TAR PRODUCTS 


6 id. por lb* Quiet. 

Is. 7d. — Is. lid. per gall, accord- 
ing to district. 

2s.— 2s. Id. per gall. Demand 
fair. 

is. 9d. — 2s. id, per gall. Not much 
enquiry. 

Is. 2s. Id. per gall. Quiet. 

„4d. pftr unit per cwt. Nominal 
price. No business, 

7Jd. — 9d. per gall. Quiet. 

6Jd. — 7 Jd. per gall. 

7|d.~-9d. per gall, ex works in 
tank wagons. 

Is. I Jd. — Is. 3d. per gall, ex works 
in tank wagons. ^ 


^Benzole — 

Pure ... 

Toiuole— 90% , 

Pure 

Xylol coml. 

Pure 
Creosote — 

Cresylic 20/24% 
Middle Oil 
Heavy Oil 
Standard Specification 
Naphtha- 
Solvent 90/160 


Is. fijd.— Is. ^7d per gall, ox 
works in tank wagons. 

Is. 5d.— Is. 5 id. per gall. Small 
demand. 

la. 8d. — 2s. per gall. Small 
dehrnnd. 

2s. 3d. per gall. 

3s. 3d. per gall. 




8 id. per gall. Better demand. 

5d. — 6Jd. per gall., according to 
>■ quality and district. Market 
quiet. 


. . 1 id. — Is. 2d. per gall., according 
to district. 

Solvent 90/100 .. llcL — Is., per gall. Not much 

demand. 

Naphthalene Crude — 

Market dull. Not much export inquiry. Cheaper in 
Yorkshire than Lancashire. 

Drained Creosote Salts £4— £6. Quiet. 

Whizzed or hot pressed £7 — £9 per ton. 

Naphthalene- 

Crystals and Flaked . , £12— £16 per ton, according to 
district. 

Pitch, medium soft . . 40s. — 50s, per ton f.a.s. > 
Pyridine — 90/160 . . 19s. por gall. Steady demand. 

Heavy . . 12s. per gall. Market dull. 

INTERMEDIATES AND DYES 

Tmproyoment in dyestuffs business maintained blit orders 
are still only for small quantities. Consumers stocks prob-, 
ably very low. 

In the following list of Intermediates dolivorod prioes 
include packages except where otherwise stated. 

Acetic Anhydride 95% . . Is. 7d. per lb. 

Aoid H. .. .. ..3s. Hd. per lb. 100% basis d/d. 

Acid Naphthionic .. 2s. 2d. por lb. 100% basis d/d. 

Acid Neville and Wintlier 5s. 8d. per lb. 100% basisd/d. 

Acid Salicylic, tech. . . Is. Id. per lb. Improved demand. 

Acid Sulphajiilio . . 9|d. per lb. 100% basis d/d. 

AluminiumChlorido,aiihyd.ls. per lb. d/d. 

Aniline Oil . . . . 8d. por lb. naked at work*. 

Aniline Salts .. .. 8 Jd. per lb., naked at works. 

Antimony Pontachloride Is. per lb. d/d. 


Benzidine Base 
Benzyl Chloride 95% 
p-Chlorphenol 
p-Chloranilino 
o-Cresol 19/31° C. 
m-Creeol 98/100% 


4s. per lb. 100% basis d/d. 

. . Is. Id. per lb. 

. . 4s. 3d. por lb. d/d. 

. . 3s. per lb, 100 % basis. 

.. 4 Jd. per lb. Rather quiet. 

. . 2s. Id. — 2s. 3d. per lb. Demand 
moderate 

. . 2s. Id. — 2s. 3d, per lb. Demand 
moderate. 

3s. per lb. 

.. 2s. 6d. per lb. 100% basis. 

.. £85 per ton. 

.. 4s. 6d. per lb. d/d., packages 
extra, returnable. 

. . 2s. 3d. per lb. d/d. Drums extra. 
, . 0d. — lOd. per lb. naked at works. 

. . £84 10s, per ton d/d. 

Dinitrotoluene — 48/60° C. 8d. — 9d. per lb. naked at works. 

66/08° C. Is. 2d. per lb. naked at works. 

. 2s. 10d. per lb. d/d. 

. £03 per ton. - •; 

, Is. perl^b. d/d. 

. Is. 4d. per lb. $/d. 

. 4s. per lb. d/d. 

. 4s. 3d. per lb. d/d. 

. 2s, 3d. per lb. d/d. 


p - Cresol 32/34° C. 

Pichloraniline , . 
Dichloraniline S. Acid 
p-Dichlorbenzol . . 
Diethylanilino 

Dimethylaniline . . 
Dinitrobenzene . . 
Dinitrochlorbonzol 


Diphonylamine 
Monoehlorbenzol . . 
/JNaphthol 
a Naphthylomine 
/INapbthylamine 
m-Nitranilino 
p*Nitraniline 
. Nitafebfta.eene ' • v f:9 . 
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Nitronaphthalehe V 
p-Nitropheno! t: * 
p-N itro-o-amido*phenol 
m-Phenylene Diamine 
p.Phenyi^ 110 Diamine 
R. Salt . . . . 

Sodium Naphthionate 
o-Toluidine t 

p ToJuidino ;t : 

m-Tplqylene Diamine 
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.. lOJd.perlb. d/d. 

. . Is. 0d. per lb* 100% basis d/d. 

4s. 0d. per lb. 100% basis. 

.. 3s. 1 Id. per lb. d/d. 

.« 10s. 2d. per lb. 100% basis d/d. 

.. 2s. 6d. per lb. 100% basis d/d. 

> •' 2s. 3d. per lb. 100% basis d/d. 

.. djd. per lb. 

. . 3s; 3d,— 4s. 2<1. per lb. naked at 
works. 

. . 4s. per lb. d/d. 
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Hypophosphitefih— 

Calcium 

Potassium 

Sodium 

Iron. Ammon. Citrate 
B.P. 

Magnesium Carbonate — 
Light Commercial 

Magnesium Oxide* — 

Light Commercial 
Heavy Commercial . . 
Heavy Pure . . 


PHARMACEUTICAL AND PHOTOGRAPHIC 
CHEMICALS 

Acid, Acetic 80% B.P. , . £47 per ton. Firmer. 

3s. Id, — 3». 3d. per lb., according 
to quantity. 

3s. per lb, 

Cryst. £61 per ton, Powder £65 
per ton. Carriage paid any 
station in Groat Britain. 

19s. — 21s. per lb. 

Is. Sid. — Is. 4$d. per lb., less 6% 
for ton lots. Market very weak. 
3s. per lb. for pure crystal. 

Os. 9d. per lb. Resublimed quality 
8s. per lb.- Market firm. 

Is. 5cL— Is. 8d. per lb., according 
to quantity. 

2s, lOd. per lb. Market quiet. 

Is. l|d, per lb. less 5%. 

9s. per lb. d/d. 

2s. ld.*~^*2s« 3d. per lb. for 

quantity. Demand slow. 

13s. 3d. per lb. Neglected. Stocks 
low. 

3s. 3d. — 3a. 6d. per lb. according 
to quantity. 

£37 per ton. 

12s. (Id. per oz. for English make. 
16s. — 16s. 6d. per lb. Quiet market. 
5s. 3d. per lb. Small inquiry. 

10s. 0d.— 12s. 6d, per lb. 

10s. 3d. — 12s. 3d. „ 

9s, 11s. 

8s. 8d.— 10s. 8d. „ 

Crystal £29, Powder £30 per ton. 
Carriage paid any station in 
Great Britain. 

Market firm. 

Is. 6d. — Is. lid. per lb. Accord- 
Is. 4d. — -la. 7d. per lb. > ing to 
Is. 5d. — -Is. 8d. per ib. ) quantity. 
Jh. 7d. — 2s. per lb., according to 
quantity. Fair demand and 
steady market. 

4s.' 4s. 3d. per lb. Market 

easier after recent firmness. 

2s. per lb.for cwt. lots. Very steady. 
6a. 6d. per lb. Little demand. 

£49 per ton. 

Fair business passing. 


Acid, Acetyl Salicylic 

Acid, Benzoic B.P. 
Acid Boric B.P. , . 


Acid , Camphoric 
Acid, Citric . . 

Acid, Gallio . . 
Acid, Pyrogallic, Cryet. 

Acid, Salicylic 

Acid, Tannic B.P. 

Acid, Tartaric 
Amidol .. .. 

Acetanilide 

Amidopyrin 

Ammon. Benzoate 

Ammon. Carbonate B.P 
Atropine Sulphate 
Barbitone . . 
Bonzonaphthol . . 
Bismuth Carbonate 
,, Citrate.. 

„ Salicylate 

*» Subnitrate 

Borax B.P. 


Bromides . . 
Ammonium 
Potassium 
Sodium 

Calcium Lactate 


Chloral Hydrate . , 


Chloroform . , 

Creosote Carbonate 
Formaldehyde 
Glycerophosphates— 

Calcium, soluble and 
citrate free . . 

Glycerophosphates— 

Iron 

Magnesium . . 

Potassium, 60 % 

Sodium, 50% . , 

Guaiacol Carbonate 
Hcxamine 

Hoinatropine Hydrobro- 30s. per oz. 
mide 

•Hydrastine. hydrocWor « t English maife offered, 120s. per 


7s. per lb. 

8s. 9(1. j)er lb. 

9s. per lb. 

3s. 6d, per lb. 

28. Od. „ 

10s. 6d,r-“l lp. 3d. per lb. 
3s. ld.> — 3s. 3d. per lb. 


Menthol — 

A.B.R. recryst, B.P. . . 
Synthetic 

Mercurials . . 

Red oxide 

Corrosive stiblimate . , 
Whito proeqC 
Calomel 

Methyl Salicylate 
Methyl Sulphonal 
Metol 

Pura formaldehyde 


Pnraklehydo . . 

Phcnooetin 
Phenazono 
Phenolphthalein . . 

Potass. Bitartrate— 
09/100% (Cream of 
Tartar) 

Potass. Citrate . . 

Potass. Iodide 


3s. Gd. per lb., for 28-lb. lot*. 
4s. Id. per lb. 

4s. ,, 

2s. Id, — 2s, 5d. per lb. 


£30 per ton net . 

£76 per ton, loss 2 J%. 

£25 per ton, leas 2 £%. 

2s. — 2s. 3d. per lb., according to 
quantity. Steady market. 

53s, 0d. per lb. Cheaper. 

20s. — 36s. per lb., according to 
quantity. English make. 
Market very quiet. 

5s. 3d. — 5s. 4d. per lb. 

3s. 0d.— 3s. 7d. „ 

4s. 7d. — 4s. 8d. ,, 

3s. lid.— 4s. 

Is. 10.1. • - 2s per lb. 

20s. per lb. 

11s. per lb. Brit isli make. 

2s. did. per lb. for cwt . lots. Not 
very active. 

Is. 0d. per lb. in free bottles and 
cases. 

5s. 9d. per lb. *. 

7s. 2d. per lb. 

5s. 0d.— 0s. per lb. 


Potass. Motabi sulphite . . 

Potass. Permanganate . . 
Quinine Sulphate 

Saccharin 
Salol . . 

Silver Proteinate. . 

Sod. Benzoate, B.P. 

Sod. Citrate, B.P.C., 1923 

Sod. Hyposulphite” — 
Photograpliic . . 


Sod. Metabisulphite cryst. 

Sod. Nitroprusside 

Sod. Potass. Tartrate 
(Rochelle Salt) 

Sod. Salicylate . . 


Sod. Sulphide- 
Pure recryst. . . 

Sod. Sulphite, anhydrous 


Sulphonal, , 
Thymol . , 

oz. .> .. 

-V ■ y • :.>? 

jSfei '■ \v:t- V’"v* Sfirr • * 


88s. per cwt., less 2|% for toe 
lots. 

Is. l()d.— 2s. 2d. per lb. 

16s. 8d.— 17s. 5d. per lb., accord- 
ing to quantity. Steady mar- 
ket. 

7Jd. per lb., l-cwt. kegs included. 
F.o.r. London. 

7 {d. per lb. *- 

2s. 3d.— 2s. 4d.por oz., in 100 oz 
tins. Steady market. 

63s. per lb., in 50-lb. lota. 

3s. fid. — 4s. per Ib. 

9s. fid. per lb. 

2s. fid. per lb. 

Is. lid.- 2s. 2d. per lb., according 
to quantity. 

£13 — £13 per ton, according to 
quantity, d/d. consignee’s sta- 
tion in l-cwt. kegs. 

37s. fid. — 00s. per cwt. nett cash, 
according to quantity. 

16s. per lb. 

75s. — 82s. fid. per cwt., according 
to quantity. Quiet market. 

Market rather easier. Powder 
2s. Id. — 2s, 3d. per lb. Crystal 
at 2s. 3d. — 2s. 5d. per lb. 
Flake 2s. 0d, per lb. 

lOd. — Is. 2d. per lb. 

£27 10s.— £28 10s. per ton, accord- 
ing to quantity, l-cwt. kegs 
included. In largo casks £1 
per ton less. 

15s. per lb. Easier. 

17s. fid, per lb. Very scarce 
* indeed. 
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CM. 3, lbzi 


3 s. fid. 
3s. fid. 


PERFUMERY 

Acetophenone 
Aubepine . . 

Amyl Acetate 
Amyl Butyrate 
Amyl Salicylate 

Anethol (M.P. 21/22° C.) 4s. fid. 
Benzyl Acetate from Clilo* 
rine-fi-ee Benzyl Alcohol 2s. 9d. 
Benzyl Alcohol free from 
Chlorine 

Benzaldehydo free from 
Chlorine 

Benzyl Benzoate . . 

Cinnamic Aldchydo- 

Ntttural, . .. ..18s. 0d. 

Coumarin . . . . 19s. Cd. 

Citronollol .. ..17s. 

Git ml . . . . . . 8s. 

Ethyl Cimiamate . . 12s. fid. 

Ethyl Phthalate . . . . 3s. 3d. 

Kugonol . . . . . . 10s. 

Geraniol (Palmarosa) . . 33s. 
Geraniol .. .. .. ll s . 18s. 

Holiot repine . . . . fis. 9d. 

Iso Eugenol . . . . 15s. 9d. 

Linalol ex Bois do Hose . . 26s. 
Linalyl Acetate . . . . 26s. 

Methyl Anthraniluto . . 9s. fid. 
Methyl Benzoate. . .. 5s. 

Musk Ambrette . . . . 50s. 

Musk Xylol .. .. 13s. fid. 

Nerolin . . . . . . 4s. 9d. 

Phenyl Ethyl Acetate . . 15s. 

Phenyl Ethyl Alcohol . . lfis. 
Rhodinol . . . . . . 60s. 

Safrol Is. 10d. 

Torpincol . . . . . . 2s. 4d. 

Vanillin 2 fis. per lb. 


CHEMICALS 

12s. fid. per lb. 

15s. 3d. 

?s. fid. 
fis. Od. 

3s. 3d. ,, Dearer 


2s. «d. 


„ Cheaper. 

„ Cheaper, 
fid. per lb. 


I )earer 
Cheaper. 


Almond 
S.P.A. 

Anise Oil 
Bergamot Oil 
Bourbon Geranium Oil . . 
Camphor Oil 
Canangu Oil Java 
Cinnamon Oil, Leaf 
Cassia Oil, 80/85% 
Citronella Oil- — 

Java 85/90% .. 

Ceylon 
Clove Oil 

Eucalyptus Oil 70/75%. . 
Luvondcr Oil — 

French 38/40% Esters 
Lemon Oil 
Lemon grass Oil . . 

Orange Oil, Sweet 
Otto of Roso^Oil — 
Bulgarian 
Anatolian 
Palma Rosa Oil . . 
Peppermint Oil — 

English 
Wayne County 
Japanoso 
Petitgrain Oil 
Sandal Wood Oil — 

Mysore . . 

Australian 


15s. Od. per lb. 

2s. 8d. per lb. 

1 7s. Cd. per lb. 

30s. Od. per lb. 

G5s. per cwt. 

10h. per lb. Cheaper. 
C£d. per oz. 

10s. per lb. 

5s. 9d. per lb. 

3s. 7d. per lb. 

7s. fid. per lb. 

2s. 3d. per lb. 

27a. fid. per lb. 

3s. per lb. 

4s. fid. per lb. 

11s, per lb. 

40s. per oz. Dearer. 
18s. per oz. 
lfis. fid. per lb. 

05s. per lb. 

30s. per lb. 

1 7s. 3d. per Iv. 

9s. 3d. per lb. 

26s. 7d. per lb. 

21s. per lb. 


ESSENTIAL OILS 

Oil, Foreign 


PATENT LIST 


Filters etc. 21,947. 
Filtering-apparatus. 


20 . 

for 


filtering dust 
Sept. 20. (Dutch 


A ourna , s , “ w, ' l(:h tho acceptance Is announced. Cone 

I. — Applications 

Irwin, and Johnson and Co., Ltd. 

21,948. Sept. 17. 

Lumsden, Pod die, and Pirbright Co. 

21,872. Sept, 16. 

Marks. Lubricants. 22,200. Sept 
Nisbet and Thomson. Apparatus 
laden gases. 22,011. Sept. 18. 

Roos. Centrifugal separators. 22,203 
East. Indies, 20.9.23.) 

Sedbery. Grinding-mills. 22,073. Sept. 18. 

I. — Complete Specifications Accepted 

0579 (1923). Coppeo and Co., and Kavan. Rotar 
furnaces. (200,105.) ' ' 

14,804 (1023). Burt, Bolton and Haywood, Ltd., and 
China. Producing disruptive forces in films of liquid or 
suspensions. (221,548.) 

17,014 (1923). Nafilyan. Drying or removing the liquid 
from solutions or suspensions of substances in liana Is 
(221,598.) 1 

22,753 (1923). Allsop and Sibson. Drving-maehiuc*. 

(221,041.) 

5971 (1924). Ilertcnbcin. Rotary filters. (212.007.) 

(>908 (1924). Inn-ay (International Combustion Engineer- 
ing Corporation). Pulverising mills. (221,743.) 

8888 (1924). Schofield, Tinsley, and Gall. Optical pyro- 
meters. (221,751.) - 1 

10,815 (1924). Baglin. Continuous centrifugal dryers 
(221,760.) 

II. — Applications 

Cuylots. Method for removing water from neat etc 
2!;754, Sept. 15. 

Genseoke, and Motnllhank u. Mettdlurgische Ges. 21 944. 
See XII. 


Hoppers Co. Puritiertt ion of find gas. 21,739. Sent- 15 
(U.S., 7.8.24.) ' 1 ‘ ’ 

Nisbet and Thomson. 22,011. See T. 

Parker. Distillation of ooal etc. 21,910. Sept. 10. 
Rhoinisehe Metallwaarcn u. Masehinonfubrik. 22,154. 
Sept. 19. 

Rude. Production of water-gas from fuel etc. 21,095. 
Sept. 15. 

II. — Complete Specifications Accepted 

8717 (1923). Strafford and Pick. Manufacture of car- 
bonised fuel, (221,520.) 

9779 (1923). Thermal Industrial and Chemical (T.T.C.) 
Research Co., Ltd., and Rider. Sec III. 

In, 329 (1923). MeJatnid. Cracking or decomposition of 
materials containing or yielding hydrocarbons. (221,559.) 

19,974 (1923). Humphreys and Glasgow, Ltd. Manu- 
facture of carburet ted water-gas. (221.022.) 

27,348 (1923). Queneuu. Retorts for carbonising solid 
fuels. (221,079.) 

29,084 (1923). Still and Pet sell. Coke ovens. (221,097.) 

III. — Application 

Preiss. 22,132. St* XIX. 

III. — Complete Specification Accepted 

Thermal Industrial and Chemical (T.I.C.) Research Co., 
Ltd., and Rider. Dehydration ami distillation of tars or 
oils. (221,528.) 

IV. — Applications 

British Dyestuffs Corporation, Ltd., Fyfe, and Perkin. 
Manufacture of anthraquinoue dyestuffs. 21,983, Sept. 17. 

British Dyestuffs Corporation, Ltd., Baddiloy, Hill, and 
Riley. Manufacture of azo colouring-matters. 21,984. 
Sept. 17. 
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British Synthetics, Ltd., and Higgins. 'Manufacture of 
azo dyestuffs etc. 21,892. Sept. 19. 

Dchir (Budd Manufacturing Co.). Treating metals. 
21,785. Sept. 15. 

Farbwi-rko vorm. Meistor, Lucius, und Bruniug. Maim- 
faeture of vat-dyestuffs containing sulphur. 2 1,758. Sept . 1 5. 
(Ger., 19.9,23.) 

Farbwerko vorm. Meister, Lucius, and Bruuing. Manu- 
facture nf condensation products of the anthraquinono 
series. 21,878. Sept. 16. (Ger., 18.9.23.) 

IV. — Complete Specification Accepted 

23,349 (1923). Johnson (Badische Anilin und Soda 
Fabrik). Manufacture of halogennted vat -colouring mailers. 
(221,643.) 

V. — Applications 

Bayley. Manufacture of viscose threads etc. 21,959, 
Sept. 17. 

British Celanese, Ltd., and Ellis. Treatment of cellulose 
acetate. 22,153. Sept. 19. 

Courtnulds, Ltd., Glover, and Weyonborgh. Production 
of eellulose compounds. 21,753. Sept. 15. 

Court aulds. Ltd., Gardner, and Napper. Manufacture of 
viscose threads etc. 21,958, 21,959. Sept. 17. 

Preuper. Manufacture of viseose silk etc. 21,960. 
Sept. 17. 

Hoc. La Cellophane, Manufacture of cellulose films. 
22,168. Sept. 19. (Fr., 23.11.23.) 

V. — Complete Specification Accepted 

23,678 (1923). Spijker. Treating fibres of fibrous 

products. (221,645.) 

VI. — Applications 

Bach. Apparatus for dyeing etc. hanks of yarn etc. 
22,235. Sept. 20. 

British Dyestuffs Corporation, Ltd., and Mudford. Dyeing 
fabrics containing acetyl silk. 22,163. Sept. 19. 

Park. Proofing-composition. 21,894. Sept. 16. 

Thies. Dyeing -apparatus. 22,072. Sept. 18. 

VI. — Complete Specification Accepted 

2084 (1924). Schumacher. Dyeing of cops. (210,765.) 

VII. — Applications 

; Harris. Treatment of alkali solutions containing tin. 
[22.054. Sept. 18. 

j Harris. Treatment of alkali liquors. 22,238. Sept. 20. 

Kennedy and Lloyd. Method of making arsenical salts. 
21.764. Sept. 15. 

Llewellyn , Science, and Spenco and Sons. Treatment of 
aluminous materials. 22,018. Sept. 18. 

Synthetic Ammonia and Nitrates, Ltd. Synthetic am- 
monia process. 22,091. Sept. 19. (U.S., 19.9.23.) 

VIH. -Application 

British Oil Products Co., Ltd., Fulton, and Hutton. Treat- 
ment etc. of enamels etc. 21,820, 21,821. Sept. 16. 

VIII. — Complete Specification Accepted 

12,237 (1923). Danner. Regulation of temporal ure con- 
ditions in molten glass. (221,533.) 

IX. — Applications 

Agosoto Millboard Co. Wood substitute. 21,750. Sept. 15. 
(U.S., 21.2.24.) 

Martin. Manufacture of iron cement. 21,853. Sept. 16. 
(Fr., 17.9.23.) 

IX. — Complete Specifications Accepted 

17,266 (1923). Berkeley and S tollhouse. J ’reserving tim- 
ber and leather. (221,599.) 

2269 (1924). Angelis, do. Heat-insulating material. 
(210,459.) 

6857 (1924). Wikkulu. Poroua concrete. (221,742.) 

X. — Applications 

Buckle. Powder for welding steel and restoring burnt 
steel bars etc. 22,232. Sept. 20. 

Hendrick. Alloying ferrous metal surfaces. 22,023. 

Sept. 18. 


Marks (Canada British Syndicate. Ltd.). Metal -coating 
compositions. 22,184. Sept, 19. 

Marks (Merco Nordstrom Valve Co.). Alloys. 22,259. 
Sept. 20. 

Ta.fel. Process of treat ing ingot iron. 22.049. Sept. 18. 
Wiist. Production of tin from allows containing iron* 
21,756. Sept. 15. (Ger., 22.1.24.) 

X. — Complete Specifications Accepted 
9892(1923). Mathesius. Production of litnnium steel.. 
(221,529.) 

17,0-13 (1924). Western Electric Co.. Ltd. (Western Elec- 
tric Co., Inc.). Metallic compositions. (221,770.) 

XF. — Application 

Marsclmlko. Primary batteries. 22,180. Sept. 19. 

XI — Complete Specifications Accepted 

13,116 (1923). H addon und Burnett. Accumulator grids, 
or plates, (221,539.) 

13,118 (1923). Haddon, Burnett, ami Fullilove. Accumu- 
lator plates. (221,541.) 

21,269 (1923). Shields. .Increasing the life of graphite or 
carbon electrodes. (221,634.) 

XII. - -Application 

Gensccke, and Metallhank u. Metallurgische Ges. Process 
of purifying oils etc. 21,944. Sept. 17. 

X I I I. — Application 

Marks (Canada British Syndicate, Ltd.). 22,184. fire X. 
XIII. - Complete Specification Accepted 

15.133 (1923). Johnson (Diamond State Fibre Co.). 
Manufacture of synthetic gum. (221,533.) 

XV. — Applications 

Bcndix:en and Ehronreieh. Process for tanning tisli skins- 
etc. 22,169. Sept. 19. 

Bergmann and lmmemlorfer. Process of removing hair 
from hides. 21.848. Sept. 16. (Ger.. 19.9.23.) 

XV. — Complete Specifications Accepted 

17,266 (1923). Berkeley and Stenhouso. fire IX. 

30,378 (1923). Pansky. Preparation of gelatin. (221,702.)/ 

XVIII. — Complete Specification Accepted 

16,781 (1923). Ling and Xunji. Augmenting the yield 
of alcohol in the fermentation of amylaceous mashes. (221,592.) 
XIX. — Applications 

Mcnz. Separation of scale-producers from water. 22,143. 
Sept. 19. 

Posseyer. Clarifying sludge etc. 22,133. Sept. 19. 

Preiss. Method of removing phenol etc. from waste 
waters etc. 22,132. Sept. 19. 

XIX. Complete Specification Accepted 

32,627 ( I923f. Tmrav (Soc. of Chemical Industry in Basle)_ 
fire XX. 

XX. — Applications 

Austorweil. Production of terpenc alcohols. 22,105. 
Sept. 19. (Ger., 19.9.23.) 

Binz. Method of producing organic compounds. 22,178. 
Sept. 19. 

Hir/.cl. Process of preparing benzyl resorcinol. 22,090. 
Sept. 19. (U.S., 19.9.23.) 

Naugatuck Chemical Co. Manufacture of styrol etc. 
21,751 and 21,755. Sept. 14 and 15. (U.S., 7.5.24 and 24.4.24.) 
XX. Complete Specifications Accepted 

15,427 (1923). MttcEwen. Manufacture of arsenical thera- 
peutic preparations. (221,565.) 

19,981 (1923). Rheiuiseho Kampfer Fabrik Ges. Pro- 
duction of aromatic sulphonie acids. (202,975.) 

32,627 (1923). Xmray (Soc. of Chemical Industry in Basle). 
Manufacture of the phosphorus-containing nuclear substance 
of milk casein. (221,716.) 

XXL— Application 

Jos-Pe : Parboil phbto Ges. Multiplex colour photography- 
21,829. Sept. 16. (Switz., 13.2.24.) 
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GENERAL NOTES 4 

Offkaf Trade Intelligence 

Ther Department of Overseas Trade (Development 
and Intelligence, 35, Old Queen Street, London, 
S.W. 1) has received the following enquiries for 
British goods. British firms may obtain further 
information by applying to the Department and 
quoting the specific reference number : — Algiers : 
^Pharmaceutical chemicals, (338). Argentina: Paper, 
(B.X./1243). Belgium : Paper, (320) ; ironmongery, 
(327); medical and pharmaceutical supplies, (328). 
Brazil: Chemical products, (344). British India : 
Photographic goods, (318); metal sheets, (The 
. Director-Oeneral, India Store Department, Branch 
Xo. 10, Belvedere Road, Lambeth, London, S.E. I) ; 
steel material (The Directors of the Madras and 
Southern Mahratta Railway Co., Ltd., 25, Bucking- 
ham Palace Road, London, S.W. 1). Canada: 
Hardware, cutlery, oils, perfumes, soaps, (319), 
Chile : Paper, cement, hard wait 4 , (347). Egypt : 
Iron, centrifugal pumps, lead, leather, rubber, brass, 
copper, (337); iron, (A.X./132J). France: Tin- 
plate, (329). Latvia : Rubber, (333). Netherlands : 
Metal, zinc plates, caustic soda, borax, naphthalene, 

' yellow ochre, soap, (C.X./l 181). New Zealand: 
iron, (323). Peru : Paints, enamels, (349). Poland : 
Leather, (334). South Africa : Cast iron, (A X. J 312). 
Spain : Hardware, (335). Switzerland: Petrol, oil, 
artificial fertilisers, (330). Uruguay : Oils, (B.X./ 
1249), 

The Production of Soda in the Union of South Africa 

There is only one notable occurrence of soda in 
the Union, namely, that at the Pretoria saltpan. 
This pan is a crater-like depression some 200 feet 
below the surrounding country, and about 28 acres 
in extent. The bed of the pan, from which in the 
dry season all the liquid evaporates, consists of a 
black mud containing masses of trona, or solid crude 
carbonate of soda. The mud, which has been proved 
by boreholes to be at least 200 feet deep, has the 
following analysis : Moisture at 120° C., 50 per 
cent. ; Na^COg, 10 per cent. ; NaCl, 15 per cent. ; 
CaCOj, 3 per cent. ; insoluble matter, 12 pei* cent., 
and organic matter, 4 per cent. Recent geological 
work has proved the pan to be an explosion crater, 
similar to those which have formed the diamond 
pipes, and of post-Karoo age. The pan contains 
three valuable ingredients : (a) Saline mud, described 
above ; (h) layers of trona or crystallised carbonate 
of soda ; (c) saline liquor, containing approximately 
10 per cent, soda and 15 per cent, common salt. 
In 1912 the South African Alkali Co. started to 
work these deposits at first winning only the trona, 
as that gave the greatest immediate profit, some 
2 1 ,000 tons being produced. The trona at the surface 
then gave out, and the company turned its attention 
tot he mud. It was, however, found impossible to 
treat the mud, as the liquor obtained by leaching 
will not filter, neither will the impurities settle in a 
reasonable time. In 1919 the original company 
failed, but fresh capital has been introduced and, 
under entirely new’ control, the erection of a plant, 
designftrffto produce 8 tons of soda and 10 tons of 
salt gpr day, has been completed, and it is hoped 


will coimnence work ’ almofct immediately; :h Mus 
plant is the outcome of prolonged experiment and 
shows promise of success.— (S. A .JJ.j July] 1924.) 

Notes on Plants and Products 

Chemical Stoneware includes a great variety of 
products, and as the requirements of users are so 
diversified, manufacturers usually only stock material 
that is standardised, such as acid-proof bricks, 
packing, pipes and fittings. Tlius, ovei 80 per cent, 
of the chemical stoneware of Maurice A. ‘Knight, of 
Akron, Ohio, is made to order from customer’s 
specifications. This firm claims that stoneware made 
to order is not more expensive than products kept 
in, stock, because each piece, whether for stock or to 
order, is handled and made individually. The 
catalogue issued by Messrs. Knight gives a good deal 
of information on the uses and limitations of chemical 
stoneware, as well as plans and scale drawings of 
towers anti parts of chemical stoneware suitable for 
absorption, condensation, drying and neutralisation. 
Material for the construction of * towers, tanks, 
digesters and floors is described, and other subjects 
such as apparatus for elevating liquids, receivers, 
jars, jugs, acid-proof cement, kettles, generators and 
general chemical stoneware are also dealt with. The 
catalogue contains much information of value to the 
user of stoneware. 

Sulphate of Amman i a is a product which must 
possess two important qualities in addition to stan- 
dard composition ; it must be both dry and neutral. 
The plant required to make the highest grade of 
sulphate of ammonia is described in a pamphlet issued 
by W. 0. Holmes and Co., Ltd., Huddersfield, a 
firm which has had a long and wide’ experience in 
supplying such plants to gasworks and by-products 
works. Two processes are discussed, the Adam 
process, used at the Beck ton Works of t he Gas Light 
and Coke Co., and the Talk o’ th’ Hill process, 
installed at Talke, by the colliery firm of that name. 
Both processes are designed to ensure a regular output 
of the highest-grade of ammonium sulphate without 
undue complication and at the lowest cost- For the 
working of the processes, the pamphlet will be found 
an interesting guide, and Messrs. Holmes are prepared 
to submit designs to suit the requirements of existing 
plants. The same firm also supplies complete gas- 
making plant, horizontal rotary washers, and plant 
for chemical works. 

Messrs. James Gordon and Co., Ltd., of Windsor 
House, Kingsway, London, have recently opened a 
branch office at 110, Waterloo Street, Glasgow, under 
the management of Mr. A. D. Burgess. This firm 
specialises in instruments and appliances for boilers. 

West's Gas Improvements Co., Ltd., Manchester, 
has been awarded one of the contracts for a new’ 
gasworks at Prague, Another contract was placed 
in France, and a third locally. 

PUBLICATION RECEIVED 

Qualitative Chemical Analysis of Inorganic and 
Organic ^Substances. By H. W. Schimpf, Ph.D., 
M.D. Fourth edition, revised by A. 1. Cone. Pp 
jx. 201. London : Chapman and Hall, Ltd., 1921. 
Price 8s. fid. 



/l 0 ^ •' . X 

Lty LIBRARY- \? 


JOURNAL ^ SOCIETY OF CHEMICAL INDpT^^jfc ]!< 

V;"A. /< 

CHEMISTRY & INDUSTRY-^ 


Official Organ of the Federal Council of Pure and Applied Chemistry 

which consists of Representatives from 

'he Chemical Society, the Society of Chemical Industry, the Association of British Chemical Manufacturers 
be Institute of Chemistry, the Society of Public Analysts, the Faraday Society, the Institute of Brewing 1 
ie Society of Dyers and Colourists, the Society of Glass Technology, the Iron and Steel Institute, the Ceramic 
Dciety, the Institution of Gas Engineers, the Society of Leather Trade Chemists, the Royal Photographic Society 
ie Mineralogical Society, the Biochemical Society, the Institute of Metals, and the Royal Agricultural Society! 


'Tn r a* new 
/ OL. 43 SERIES 


London, October io, 1924 


EDITORIAL 


fiy yf* R. WOODCOCK'S. address as President of the 
IV/ 1 Society of Chemical Industry deals with a 
; topic which is familiar to us all, but needs 

[impressing on us so urgently that practical results 
will follow. His topic is familiar but his manner 
of treating it is stamped with his own personality, 
and some of his arguments possess an originality 
Which arrests our attention. Amongst other points 
lie deals with the desire inherent in many men to 
nipt tasks for which they are untrained and 
often unfitted. An editor who has had no editorial 
training is compelled to blush when his temerity 
is indicated even in the mild way Mr. Wooleock 
has chosen. Many men have opportunities provided 
by happy chance of attempting some new vocation 
br some new addition to their existing occupations. 
The novelty of it is its charm ; the man who has 
[spent many hours a day for twenty years in drawing 
wills and conveyances does this work so easily that 
it loses its inherent interest. The man who analyses 
he avy chemicals for a similar length of time is 
ultimately bored by it, thbugh he may do such work 
better than he can do anything else. The un- 
accustomed occupation which such men undertake 
becomes an absorbing interest because of its novelty 
and corresponding difficulty. Such men as we 
have been describing become enthusiastic about 
a new pursuit, and often delude themselves into 
thinking that their enthusiasm compensates for lack 
of experience. If they arc 4 , wise they know that they 
will always he inferior, in a number of very important 
respects, to the thoroughly trained man. They 
can never attain to his judgment on vital issues. 
If they are not wise they will, even then, do well 
to read Mr. Woolcock’s observations and preserve 
an outward show of becoming humility. We our- 
selves hover between these alternatives. The chemist 
who is brought in contact with the industrialist 
will only in very exceptional cases become a good 
man of business. What he can do is to attain an 
interest in the business problems and an under- 
standing of them even if the solution is beyond 
k * 8 power, The ; man of business concerned in 


chemistry will as a rule never be a chemist, but lie 
should cultivate that acquaintance with chemists 
and chemistry which will make him interested in 
chemical difficulties. Tt is not important that 
these men should know what the other man knows ; 
it is important that each should be interested in 
the work and knowledge of the other. 

* * * 

Mr. Wooleock also reminds us that the discoveries 
of the greatest importance to industry were not 
made in industrial research but in work undertaken 
for the (extension of our knowledge. It seems to us 
that this fact is well worth insisting upon, and we 
are glad that our President has mentioned it. The 
greatest revolutions in industry and the most striking 
of new manufactures are due most of all to those who 
have created and developed the new sciences. We 
have only to consider how many men and women 
are employed in the manufacture and use of tele- 
phones, motor-ears, gas engines, dyestuffs, artificial 
silk and crystal sets to be convinced of this. The 
researches of Darwin, Mendel and Pasteur have been 
responsible for immense changes in agriculture and 
medicine. Our modern educational system is inade- 
quate, unless it provides opportunities for the ninety- 
a nd-nine to loam their special subjects, and for the 
one to think and search and so enlarge human know- 
ledge, The same methods do not suit both the 
ninety-nine and the one. Intensive and rapid 
pouring of facts from the teacher on to and into 
the student is a sort of forcible feeding similar to the 
mechanical contrivances in use for increasing the 
weight and nutritive properties of the domestic 
fowl. It is adopted in many schools and universities 
in several countries. The leisurely and unsystematic 
procedure of our British older universities provides a 
suitable environment and a fertile soil for the culture 
of our future Faradays, Leibigs and Lavoisiers. 
Even the ninety-and-nine are the better if they 
have time in which to think, perchance to dream. 
The more original the teacher, the more original the 
student. A system of education which aims at 
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giving the largest amount of knowledge in the 
shortest space of time is damned, 


The Chemical Trade Journal pleasantly chaffs us 
about a recent editorial, in which we referred to a 
probable mistranslation of the German word Leim, 
and reminds its numerous readers that a full account 
of tho glue pearls appeared in its columns some 
weeks before any notice appeared in any other 
English -printed journal. We arc not dejected ; 
should aught annoy us, wc refuse to be annoyed ! 
Any disappointment caused by this priority is 
abundantly compensated by the gracious epithet 
conferred upon us by the Chemical Trade Journal 
of “ stately.” For nearly two years we have striven 
to be stately; we knew that we were dignified, but 
we were not perfectly sure that wo had attained 
stateliness. It shows what may be done by persistent 
effort. If only we might receive some lessons in 
deportment from Lord Curzon, we think our education 
would soon be complete. As a substitute we have 
been reading some Deportmental Ditties. In ques- 
tions of speed in publishing scientific information 
we suppose that all the weekly journals which deal 
with chemistry are as speedy as is reasonably possible, 
and the little back-chat — if that is not too familiar 
a term for a stately journal — -we trust will not ruffle 
the plumage of any of the editors. None of us 
attains to the degree in slowness of the old Greek 
athlete who entered a race with five competitors 
and came in seventh. If our recollection is correct, 
he performed this feat by handing his hat and coat 
to a friend who ran along the track with him, en- 
couraging him to greater speed by frequent and 
cursory observations. But even the friend, en- 
cumbered as he was, got in ahead, or perhaps wc 
should now say, finally obtained priority. 

* * * 

Tho psychology of chemists is a topic upon which 
much might be written. There is an interesting 
and helpful criticism in last week’s Nature of the 
series of pamphlets written for the Wembley Ex- 
hibition and this explains some of the difficulties 
confronting the chemist as propagandist. The 
reviewer states that the man in the street is usually 
incapable of abstract thought and that so far as 
possible things must be presented to him in concrete 
and predigested form ; the language must be simple, 
concrete and familiar. A little Jater the reviewer 
expresses his disappointment that “ Chemists and 
their Work ” contains no pithy remarks on the 
psychology of the chemist. It is quite easy to make 
such pithy remarks, but whether the man in the 
street described by the reviewer would have welcomed 
them or understood them is another question ; 
one requires a considerable acquaintance with 
chemists to appreciate such philosophical reflections, 

, and the pamphlets were intended for readers who 
have a very slight acquaintance with chemists or 
chemistry. It is not to be supposed that the 
pamphlets referred to are as good as they might be, 
but they are at any rate a beginning, and such a 


method of interesting the public in chemistry 
essential. The writers of the pamphlets and ot 
writers who will in future attempt such a task 
only learn by practice, and we are not inclined 
accept the sweeping assertion of the reviewer t 
the scientific worker is not well fitted to play 
part of propagandist to the man in the street, 
agree that the task is difficult, but w r o are satisi 
with the success of the first hasty experiment, c 
fident in the belief that the next time it may 
even better done. The problem of interesting 
public in science is too important to be neglected 
the scientific worker ; it is not too difficult for h 
to attempt. Nearly twenty-four thousand of 
pamphlets have been sold by Messrs. Bonn Brothc 
and the sale continues. 

* * * 

In the Report of the Committee of the Privy Couri 
for Scientific and Industrial Research, Sir Willk 
McCormick and Sir Frank Heath condemn t 
too early specialisation of some scientific studer 
They are convinced that in the last two years 
school life science must not be allowed to absorb t 
whole of the student’s attention, to the exclusion 
the humanities and to the detriment of his gene; 
education. We opine that many editors in ma: 
countries will agree with this view. Any branch 
science is exacting and will absorb as much time 
can be given to it. The day is not long enough for 
study, even if supplemented by a considerable pe 
of the night. Our own belief is that those who are 
devote their lives to the pursuit of science will ha 
but little time, after they have attained to years 
discretion, for learning subjects outside their ov 
domain. It is therefore essential that while they a 
still students they shall learn those branches of hum* 
knowledge which are interesting and inspiring b 
will be of no immediate practical use to them in tin 
professional lives. For the great mass of humane 
the schools are intended to teach the useful subject 
In the case of those who are to be highly educated t 
school is the one and almost the only opportune 
of learning the subjects which will have no im media 
effect on their professional work. Wc are incline 
to think of all these subjects literature is the mo 
fascinating. To read the greatest of the world 
writers in the language they wrote,, is not difficul 
It is difficult to write elegant Latin verses or goc 
French prose, but anyone with brains enough f 
understand tautomerism or thermodynamics eoul 
fairly easily learn to enjoy Horace or Theocritus if 1: 
did so at school. The question is, is it worth while 
We think we never yet met anyone who went so fa 
as this who did not think it worth while. Will no 
someone start a Society for the Diffusion of Useles 
Knowledge ? There is a great deal to be said for th 
old idea of knowledge for its own sake. The world i 
too much with us, late and soon, getting and spend in; 
wo lay waste our powers. Books such as De Morgan' 
“ Budget of Paradoxes,” the " Rejected Addresses 
and Strachey’s “ Life of Queen Victoria,” should 1 
the subject of a compulsory examination to qualiy 
for the F.I.G. or F.C.S. We are willing to help 
setting the papers. 
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CHEMISTRY AND INDUSTRY* 

BY W. J. U. WOOLCOCK, C.B.E. 

Introduction 

W In the first talk I have to give as President of 
the Society of Chemical Industry I want to make 
my position perfectly plain. My predecessors in 
the chair have been uniformly either distinguished 
'scientists or well-known industrialists — in the case 
of my immediate predecessor he was both. I am 
neither. For reasons which seemed good to your 
ounciJ, and found acceptance among the members 
f the Society, you have chosen a person whose 
ualifications are not those which havo hitherto 
eon demanded. Whatever the advantages may be, 
id of these I am in complete ignorance, there are 
rtain disadvantages which are very apparent. 

I cannot with authority give you to-night a dis- 
burse on some abstruse scientific subject or on the 
lust-rial application of some outstanding discovery, 
bail, at best, only offer you some observations of 
more or less detached observer in the world of 
ientifie and industrial chemistry. Similar talks 
ive been arranged for me in different parts of the 
ountry, and in due course I hope to develop what 
' conceive to be the fundamental theme which should 
predominate during my year of office. 

Wc are all members of a unique Society — the 
(ociot-y of Chemical Industry. It is the only Society 
ri this country which represents both the scientific 
lid industrial sides of chemistry. In such a position 
; is given to members of the Society to exert, if 
hey will, a very beneficial influence, not only on 
elmlf of themselves, nor even on behalf of all those 
ngaged in the practice of the science or the control 
f the industry, but on the nation at large. If is 
n influence for good which is only bounded by the 
nthusiasm and self-sacrifice which they are prepared 
*) put forth. 

On future occasions I shall have a good deal to 
ay on what I conceive to be the true policy of the 
Society in its domestic affairs and in its relations 
with the numerous other societies, both scientific 
and industrial, which represent chemistry, pure and 
applied, in this country. * 

To-night in this preliminary talk I have chosen 
as the subject “ Chemistry and Industry ” because 
it enables me to range over a number of topics to 
illustrate what I want to say. 

Chemistry and Industry 

1 postulate first : That for the benefit of the 
nation there must be the closest working together 
of the scientist and the industrialist. This I think 
you will have no difficulty in accepting. On it I 
want to make one or two observations. The first 
is that it wants saying at the present time. The 
rush of modern life is conducive to short memories. 
Immediately after the war we had no difficulty in 
realising the interdependence of scientist and indus- 
trialist. To-day I think there is a tendency not to 
insist on this interdependence as much as formerly, 

* Address delivered before the Manchester Section, on 
Pctotwr 3. 


and I want to do what J can to-night to emphasise 
its essential character. It is not difficult to see 
how, apart from the mere effluxion of time, various 
causes have tended to weaken the bond. The boom 
in trade which followed immediately after the war 
found British chemical industry at its high-water 
mark. Chemists found employment easily. The 
industrialists had no difficulty in realising the 
necessity for a sufficient staff of chemists. The 
value of research work was realised as never before. 
Then came the slump, which hit chemical industry 
in common with all other industries although not 
as severely as some others. Economies had to be 
effected in all departments and much work which 
was not of a character immediately remunerative 
was stopped. I have no doubt that every chemist 
in this room feels that the economies which had to 
be made were begun in the wrong place. It is 
only human for us to feel that we arc the most 
indispensable of all the units employed in a chemical 
works. I am prepared to contend that the chemist 
is most indispensable, but it would be easier to 
sustain this contention if the relationships between 
scientists and industrialists were even closer than 
they arc to-day. 

Circumstances over which I have had little control 
have placed me in a position which has given me the 
opportunity of observing both sides in their native 
element. Human beings suffer from many common 
weaknesses. The lack of a proper appreciation, the 
one of the other, between scientists and industrialists 
is due to one of these weaknesses. Looking around 
you will find men with really first class scientific 
brains who with their gifts for original chemical 
investigation are a national asset. They appear 
to be utterly unconscious of this, but would agree 
with you if you suggested that politics, finance, 
industry or organisation work is their true forte. 
The same thing is true of the* business man. Those 
industrialists, who have made good to-day and are 
likely to retain their jiositions, have among them 
men who arc quite ready to take on the work of a 
scientist, or a politician, or a financier, and as for 
the work of an organiser— there is nothing in it. 
This weakness for attempting to do the other man’s 
job should be combated. 

If the close co-operation which has developed 
between scientist and industrialist is to be main- 
tained we must each of us have a little better appre- 
ciation of the work we are engaged upon and not be 
too ready to undertake other work in the mistaken 
idea that, although we have not been trained for 
it, some spark of genius has made us more competent 
to undertake it than the man who has spent his 
life at the job. 

There is one other observation I want to make 
while I am in what I fear you may regard as a cen- 
sorious mood. I come in contact with a number 
of our younger men at the period when they have 
just finished their training and are looking for some 
work in the industry. In talking to them I am never 
left in any doubt as to the excellent- amount of 
knowledge tliay have obtained. What 1 am some- 
times doubtful about is how far in the course of 
their training they have been taught to use their 
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commonsense. The industrialist pays more for 
commonsense and manipulative skill ‘than he does 
for mere scientific knowledge of a subject. If we 
are to bring the two sides more closely together we 
must not allow the enormous range now covered by 
the science of chemistry as taught in our Universities 
and colleges to so occupy time that there is none 
left for the practice of clear thinking and the exercise 
of commonsense. A scientific training is not neces- 
sarily a handicap in business. Indeed, I find more 
and more of our best manufacturing linns are taking 
well-educated young men, often with a University 
training, and making of them most excellent business 
men. The experience of one of the best known 
firms in Manchester confirms this opinion and an 
interesting ease came under my own observation. 
A young man, a mathematical scholar of Cambridge, 
came to me about a year ago looking for work- 
As far as I could see lie had no technical qualification 
whatever, and I told him so. Whereat he rose 
in his wrath and demanded how I dared penalise 
him merely because he had a good mathematical 
brain. I was so impressed by hts turning of the 
tables on me that 1 found him a very humble sub- 
ordinate position in the office of a member of my 
association. I anticipated he would not survive 
the drudgery for three months. I am very glad 
to say that he is still there and if he continues on 
his present lines will make a very good position for 
himself. 

But let us look on the other side of the picture. 

I think the industrialist has been very much 
responsible for the long time it has taken to eradicate 
the idea from some mimls that there are two kinds 
of science — pure and applied. And yet how many 
years ago was it when Huxley said that What 
people (?all applied science is nothing but the applica- 
tion of pure science to particular classes of problems.” 
The chemical manufacturer is apt to consider that 
the applied science which he practices differs in 
some way or other from the pure science of the 
chemist. This misunderstanding militates against 
the co-operation for which I am pleading to-night. 

The industrialist, particularly when times arc bad, 
is apt to consider any research which is not directed 
to the solution of some urgent problem which has 
arisen in his works as a waste of time. I have read 
somewhere that “ discoveries in applied science may 
produce a reformation, but those in pure science lead 
to revolutions.” The industrialist may reform his 
process, but if he goes a step further lie may have 
such a discovery made in his laboratories as will 
revolutionise his whole business. In the intense 
world struggle for business with which we are face 
to face, it is the. revolutionary discovery to which 
we must look for help. I think we need reminding 
that while some discoveries have been born out of the 
necessity of finding an answer to a problem, far 
greater in number and subsequent importance are 
those which have been made in researches under- 
taken for the extension of our knowledge. 

But great advances in bringing together the 
scientist and the industrialist have been made in 
recent years . The formation of the Association of 
British Chemical Manufacturers lias been of use 


in this connexion. It has brought the manufacturers 
into such close contact that it has tended to lev*! 
up the ideals of the less progressive to thoso of the 
more enlightened. The gain to the manufacturers 
has been obvious, but there has been an equal gain 
to the scientists, not. perhaps quite so obvious. It 
is a threefold gain ; first, the progress of the industry 
is essential if employment is to be found for all those 
who arc being trained as chemists. Secondly, the 
success of co-operation among the units of the 
industry tends to foster co-operation between the 
different branches — technical and non-technical — - 
in the same firm. And, thirdly, the levelling-up of 
ideals due to co-operation among the manufacturers 
makes for better conditions under which the chemist 
works. 

The joint meetings of local branches of the various 
Societies have assembled together the research 
chemists in University Laboratories and Works 
Laboratories, the chemists from chemical factories, 
and the industrialists who are members of the 
Society of Chemical Industry. This, to my way of 
thinking, is all to the good. In the present stage of 
fierce international competition there is no room 
for petty differences between Societies of any nation, 
but it is the time for a uniting together of all the 
National Societies. 

1. must leave for another occasion the part which I 
believe the scheme for a Chemistry House? must play. 
Suffice it to say that I believe it to be an essential 
step to further co-operation between the Societies. 

There has, however, been one other factor which has 
overshadowed all others this year in stimulating 
co-operation between science and industry. 1 refer 
to the British Empire Exhibition. In the early days 
of preparation for the Exhibition no provision was 
made for scientific displays. It was a question of 
money, and neither the Government nor the Exhibi- 
tion Authorities seemed willing to provide it. It is 
to the everlasting credit of British Chemical Science 
and Industry that at this point the decision was 
taken that Chemistry should be represented even if 
no other science were there, and that Chemistry 
would finance its own exhibit. I like to think that 
this decision had considerable influence on the 
Government, which ultimately, through the Depart- 
ment of Overseas Trade, provided funds to enable 
other sciences to be shown at the Exhibit ion. 

. It was in January, 1923, that the Joint Scientific 
Chemistry Committee was appointed with I>r. 
Levinstein as its Chairman. The Committee was 
extremely fortunate in securing his services. The 
presence in the Chair of a man who combined scien- 
tific knowledge with industrial experience was 
invaluable, and he gave freely, both time and money, 
to make the project a great success. As the work 
of the Committee progressed, the Government 
relented and placed at the disposal of the Royal 
Society a sum of money to be spent on a scientific 
exhibit and provided a home for it in the Government 
Pavilion, Here, you will see, were great possibilities 
for all sorts of friction, overlapping of work and 
clashing of interests. None of these tilings happened. 
The representatives of the Royal Society, the premier 
scientific society of the world, worked together not 
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only with the representatives of other scientific 
societies, but of industrial associations as well. 
You will pardon me, I am sure, if I publicly acknow- 
ledge the unique compliment which was paid me as 
a representative of industry by appointing me a 
member of the Exhibition Committee of the Royal 
Society. Now, let us look at the results that flowed 
from this co-operation. The Royal Society found 
itself with a sum of money and a home for its exhibit 
provided by the Government. The Joint Committee 
of the other societies and associations had a similar 
sum at its disposal provided by these other societies 
and associations. Tne next step was to prevent over- 
lapping. The Joint Committee's arrangements were 
well forward for the Chemistry Exhibit. The Royal 
Society therefore left this branch of science entirely 
to the Joint Committee, and concentrated all its 
limited financial resources on Physical and Biological 
Sciences. The only place where there was danger of 
overlapping was the borderland between physics 
and chemistry, and a ^ew conversations on the 
question were sufficient to settle this point. I 
would like to add that the Royal Society went so 
far as actually to obtain for the Joint Committee 
some of the specimens you will find in the Chemical 
Hall. The contribution of the Manchester Literary 
and Philosophical Society, for example, consisting 
of Dalton’s original diagrams, was set off by the work 
of Sir William Bragg and Prof. W. L. Bragg, accomp- 
lished 120 years later and shown side by side with 
them. 

I believe the credit for the easy settlement of the 
borderland problem should be given to Sir William 
Bragg, who, in the course of one of our meetings, 
proposed the formula : The outside of the atom 
to the Joint Committee : the inside to the Royal 
Society.” In such familiar terms do these great 
scientists treat these, to us, infinitely little bodies ! ! ! 

Now, let us look at the even closer co-operation 
wnich prevailed among the societies and associations 
represented on the Joint Scientific Chemistry Com- 
mittee. Here you had our own Society, the Chemical, 
the Institute of Chemistry, the Association of British 
Chemical Manufacturers, the Society of Petroleum 
technologists, the Society of Dyers and Colourists, 
the Institution of Chemical Engineers, and the 
Pharmaceutical Society, all represented, each con- 
tributing to a common lund, and all striving together 
tor a common purpose. What was the result ? There 
was presented to the whole world a wonderful picture 
in a very beautiful setting of the present state of 
British Chemical Industry. I think the most iin- * 
pressi ve feature was the demonstration of the way 
in which each tiny portion fitted into the general 
scheme and the completeness of the range of products 
shown. But it went further than this. We expected 
a large number of intelligent foreign visitors to visit 
the. Exhibit, and their numbers far exceeded our most 
•optimistic estimates. Wo, therefore, set ourselves, 
to answer an anticipated question, which we were 
certain to be asked: Whether this display merely 
showed a Chemical Industry, which was a war 
product; whether, in fact, to put it another way, 
we were being typically British and developing an 
industry merely to hand it oyer to someone else. The 


answer was in the Scientific Section. Here was 
indicated some of the research work which had been 
going on. Here was the guarantee that, as your 
Chairman used to say, the stream of invention Watf* 
flowing not sluggishly but freely in this country. 
The co-operation of the scientist and the indus- 
trialist had demonstrated that British .Chemical 
Industry in all its present-day completeness had 
come to stay* 

We went further. We realised that a large number 
of scientists scattered over the face of the globe would 
be unable to visit the Scientific Exhibit, and that 
even those who could visit it would want a reminder 
of what they had seen. So Chemistry in the 
Twentieth Century” was produced, edited by your 
ex -President, Dr. Armstrong, and the book has "had 
a remarkable sale. 

One other point of view was considered, and again 
your Society must be given the credit. There is a 
large public which is interested in science. It is 
well represented by the numbers of middle-aged men 
who somewhat diffidently visited the Scientific 
Exhibit. If one got into conversation with them 
you found it w r as a case of : ** Did a little chemistry 
when I was a boy ; still like to read about it.” For 
this class of visitor there were prepared a series of 
eight pamphlets on various branches of Chemical 1 
Industry, written in a popular style and edited by 
T)r. Miall, the editor of Chemistry and Industry. 
Thousands of these pamphlets were sold at the 
Exhibition, and I have no doubt did an immense 
amount of good. 

I think i have said sufficient to-night to convince 
you that the results already obtained by the closer 
co-operation of those engaged in Chemical Science 
and Chemical Industry have amply justified the 
efforts which have been made. I believe it to be the 
settled policy of your Council to continue these 
efforts. The branches of the Society are on the 
threshold of a new winter session, and the Council 
is anxious that in every branch it shall find support 
for this movement. 

I am confident w r e shall not look in vain to Man- 
chester. 


METALLURGY AND MINING IN CANADA 

The Victoria Syndicate, Ltd., has been incorporated 
and is sponsored in Canada by the Mond Nickel Co. 
It is reported to be a combination of the Central 
Mining and Investments Corporation and the Mond 
interests. It has commenced an active investigation 
of the gold and silver districts of northern Ontario 
and north-west Quebec. Percy E. Hopkins, formerly 
of the Mines Department of‘ Ontario Government, 
and now Chief Geologist for the Mond Nickel Co., is 
making a survey of the territory. The Mond Nickel 
Co. lias blown in another furnace, which will bring 
the production up to the highest war-time peak. 
This company is now the largest producer of nickel 
in Ontario. 



1006 


CHEMISTRY AND INDUSTRY 


Oct. 10, 1924 


THE EARLY HISTORY OF ANTIMONY 

By HARRY HYMAN, Ph.D. 

The part played by antimony in the early history 
of chemistry is generally overlooked, its claims to 
an all-important position being overshadowed by 
its great rival, gold. There is a considerable amount 
of evidence, however, that antimony and its com- 
pounds must have proved of fascinating interest 
to many of the early chemists, and it is indeed 
probable that the study of this metal led to more 
developments in the early history of the science than 
did that of the precious metal. This fascination 
becamo in some cases so absorbing that entire life- 
times were devoted to its study, and the specialisation 
which wo are inclined to attribute to the economic 
conditions of the present era was in force several 
centuries ago. The result of this intensive study 
was the publication of several books dealing entirely 
with this metal, all of which remain as landmarks 
in the steady progress of the science. 

From our present knowledge of the chemistry 
of antimony it is not surprising that so many devotees 
worshipped at its shrine. It is capable of forming 
a large number of compounds and is very responsive 
to all the chemical processes known in the past few 
oenturies. Many of its compounds are of medicinal 
value and can also be employed in the arts. In 
the ease of gold, fewer compounds are produced, 
whilst its costliness and scarcity prevent their 
application for general purposes. If it were not for 
the belief that some compound of gold would yield 
the elixir vifoe, the substance that would prolong 
life indefinitely, the chemistry of this substance 
would not have been so assiduously pursued. 

As early as the sixteenth century Du Chesne 
wrote? : There are six hundred very good properties 
in antimony,” and in the following century Webster 
in his “ Metallographia ” says “ for there is scarcely 
any one mineral that is more largely treated of 
than antimony.” The “ chemical dispensatories ” 
of the period contain innumerable descriptions for 
the preparations of its various compounds, its oils, 
balsams, infusions, tinctures, flowers, and if it 
cured all the illnesses and diseases for which claims 
were made, then it had the just right to be termed 
the universal panacea. Its compounds were used 
both internally and externally, for mild complaints 
or critical conditions, for toning the system, cleansing 
the blood, as a cure for fevers, wounds, skin diseases, 
smallpox and every complaint imaginable. 

One of the earliest books on the subject appeared 
in Leipzig in 1604, “ The Mysterious Gem of Anti- 
mony,” by Alexander Von Such ten. This was a 
complete treatise otiJjpe subject, consisting of over 
five hundred pagjra^nd provided with an index. 
It was divided into two sections, the first dealing 
with its eoi^Qunds and their medicinal properties, 
and the second with the extraction of the metal. 
The book was an important one at the timo and 
went through many editions. Von Such ton flourished 
In the latter half of the sixteenth century and lived 
at Danzig. He possessed the double qualifications 
of chqjnist and poet. An English translation of 


his work by Dr. Cable was published with the 
following title page : “ Alex. Von Such ten’s Of 

the Secrets of Antimony : in Two Treatises. Trans- 
lated out of High-Dutch by D. 0. a Person of 
Skill in Chymistry. To which is added B. Vale gain 
Salt of Antimony, with its Use. London, P It 
and are to be sold by Moses Pitt at the Whitustry 
in Little Britain, 1670.” those 

Twenty years later, that is in 1624, there ri y» the 
also in Leipzig, another treatise on tP of the 
namely, “ The Triumphal Chariot of 'tween the 
by Basil Valentine. This was also a c* technical — 
treatise and extended to six hundre-lkng-up of 
went through many editions and wa&ufactureri? 
into several languages. An English transftkemist 
Richard Russell appeared in 1678 and a Lav. 
version, with a commentary by Theodore Kerck- 
ringius, was issued at Amsterdam in 1685. An 
English translation of the latter work with a bio- 
graphical preface was made in 1803 by A. E. Waite. 

Very little is known about the actual life of 
Valentine. He is alleged to have been a Benedictine 
monk living in South Germany during the fifteenth 
century, but modem historians are inclined to the 
view that such a personage never existed. It is 
more than probable that the various works attri- 
buted to him, including the “ Triumphal Chariot,” 
were written by his editor, John Tholde, who was 
born in the latter half of the sixteenth century : 
but why they should have been issued under another 
name is a mystery which has not yet been satis- 
factorily explained. The author, whoever ho was, 
must have been an experimenter of more than 
average ability, as many of his writings contain 
first descriptions of important chemical reactions 
and compounds. Complete instructions are given 
for the separation of the metal from its ores, and 
for the preparation of various compounds, many of 
w r hich were advocated for medicinal purposes. 

In 1660 Guerner Rolfinck published at Jena a 
“ Chemical Dissertation on Antimony.” This was 
issued in pamphlet form and contained an account 
of a debate held in the medical lecture room of 
the University. Rolfmck was one of the most 
learned men of his day. Born in Hamburg in 1599, 
he received his education at the universities of 
Leyden, Oxford, Paris and Padua, and subsequently 
becamo professor of chemistry at Jena. According 
to Stahl, ho played a great part in bringing the 
science of chemistry into shape and laying a founda- 
tion stone on which many subsequently built. 
Besides possessing a profound know ledge of languages, 
philosophy, science and medicine, he was a keen 
anatomist and w'as bitterly disappointed when any 
criminal escaped him. One unfortunate person on 
being brought to the gallows requested that he 
might not be “ rolfmeked ” after his death. Rolfinck, 
on hearing this, exclaimed, " Ha ! you scoundrel, 
you are too ‘ putrid ’ for me, else I would have 
rolfmeked you with my scalpel.” The phrase 
remained for a considerable time a popular one 
as an equivalent to dissect. 

Thirty years later, i.e ., in 1690, a useful German 
booklet on the metal was written by John Bernhard 
Horn, and about the end of the century a Frenchman. 
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Nicolas Lemery, issued his “New Curious Chemical 
Secrets of Antimony,” a well-informed book of close 
on six hundred pages. Lemery was one of the most 

I a of his day, and was noted for the 
writings, in which all traces of mysti- 
od. He was trained as an apothecary 
ling for several years settled down in 
> gave practical demonstrations and 
fame spread and students from all 
> flocked to attend his classes ; from 
no fewer than fifty students in one 
aar him. Owing to religious difficul- 
En gland for a short period, and after 
ance led a rather unsettled life. He 
He wrote a valuable treatise on 
)h was published at Paris in 1675, 
and went tnrough eleven editions. It was translated 
into Latin, German, English and Spanish. 

Almost a century later, in 1791, a book was pub- 
lished in this country by George Pearson, M.D., 
F.R.S., under the title, “ Experiments and Observa- 
tions to Investigate the Composition of James’s 
Powder,” the history of which is largely associated 
with this element. James’s Powder was a favourite 
nostrum of the eighteenth century, and consisted 
chiefly of oxide of antimony and phosphate of lime. 
The inventor was Dr. Robert James, grandfather of 
G. P. R. James, the novelist, and an intimate friend 
of many of the famous literary men of that century. 
He formed a dose acquaintance with Dr. Goldsmith 
through the latter’s publisher, a Mr. John Newbery, 
who, besides conducting a bookseller’s business, 
also carried on a- large trade in the sale of patent 
medicines. Newbery arranged a contract with 
James to sell his fever powder and pills, the publishing 
business of the former affording ample scope for the 
advertisement of these products. The powder was 
claimed to be a valuable remedy for “ Fevers, Small 
Pox, Measles, Pleurisies, Quinsies, Acute Rheuma- 
tism, Colds and Inflammatory Disorders.” Goldsmith 
himself was a frequent user of nostrums, firmly 
refusing the services of qualified physicians. He even 
made it one of his hobbies to prescribe for others. 
“ I do not practice,” he once said : “ I make it a rule 
to prescribe only for toy friends.” “Pray, dear 
Doctor,” said Reauclerk, “alter your rule, and 
prescribe only for your enemies.” Contrary to this 
advice, Goldsmith coifbinued his practice, and when 
seriously ill sent his servant to Newbery ’s shop for a 
dose of the powder. The remedy aggravated the 
malady, and although physicians were called in he 
died shortly afterwards. Soon after his death, 
Hawes, his surgeon-apothecary, formed the opinion 
that the powder had had no beneficent effect on his 
patient, and published a trenchant pamphlet entitled 
“ An Account of the lato Dr. Goldsmith’s Illness as 
far as relates to the exhibition of Dr. James’s Pow - 
ders 1774. This was vigorously replied to by 
Newberv’s son, but the controversy appeared to have 
had little effect on the sale of the nostrum. During 
'? illness of George III in 1778, it was recommended 
for that monarch, and the King himself prescribed 
it for Princess Elizabeth. 

Horaco Walpole, though inclined to be rather 
cynical, had much to say in favour of Dr. James’s 


remedies. In 1704 he thus wrote to Sir Horace Mann : 
“ James’s Powder is my panacea : that is, it always 
shall be, for thank God ! 1 am not apt to haveoccasion 
for medicines : but 1 have such faith in this powder, 
that I believe I should take it if the house w^as on fire. 
Have you ever had any of it ? or shall I send you a 
parcel of papers ? ” Thomas Gray and William 
Cowper also put their faith in the powder, and Henry 
Fielding and Samuel Johnson w ere among others wtoo 
offered words of praise. The last-named showed his 



Frontispiece of the Latin version of Basil Valentine's 
‘ 4 Triumphant Chariot of Antimony,” Amsterdam, 
1685, In the Library of the Royal Technical College, 
Glasgow. James Young Collection. 

[Actual size.] 

appreciation by writing a dedicatory preface in his 
best literary style for James’s w ork, a Medical 
Dictionary, with a History of Drugs ” (3 vols., 1743). 

Enough has been written to show the influence 
w hich a compound of antimony exerted on the literary 
vagaries of the eighteenth century. That this 
element played an important part in the development 
of chemistrv during the sixteenth and seventeenth 
centuries there can be no shadow' of doubt, and at 
the present day it continues to uphold the worthy 
traditions of a glorious pall. 
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FORTHCOMING EVENTS 

University of London, University College, 
(lower Street, W.C. 1, at 5.30 p.m. “ Water 
Supply and its Purification,*’ by Prof. S. L. 
Rashkovitch. Also on October 17, 24, and 31. 
North of England Institute of Mining and 
Mechanical Engineers, Lecture Theatre of 
the Institute, Newcastle-on-Tyne, 2 p.m. 
(1) “ Safety Lamps giving warning of Gas,” 
by Dr. W. M. Thornton. (2) “ Tile Heat 
due to Strata Movement and its Effect on Cer- 
tain Coal-Seams,” by Prof. H. Briggs, A. L. S. 
Owen and J. Wilson. (3) “ The Washing of 
Fine Coal by the Froth-Flotation and Concen- 
trating-Table Processes at Oughterside Colliery, 
Cumberland,” by J. G. Scoular and B. Dung- 
linson. * 

Society of Chemical Industry, Nottingham 
Section . Annual Dinner, at the Flying Horse 
Hotel, Poultry, Nottingham, at 7 for 7.30 p.m. 
Tickets 5s. each, exclusive of wine. 

Institute of Metals, Scottish Section, 39, Elm- 
bank Crescent, Glasgow, at 7.30 p.m. “ Brass 
Foundry Costing,” by J. Stirling. 

Tins Institute of Brewing, London Section, 
Engineers’ Club, 39, Coventry Street, W.O., at 
7.30 p.m. Discussion on “ The Characteristics 
and Peculiarities of the Season’s Malt.” 

Royal Institute of Pumt.ic Health, 37, Russell 
Square, London, W.C. 1, at 1 p.m. “ Physique 
in Relation to National Efficiency,” by Sir 
W Milligan. M.D. 

Institute of Chemistry, London Section, . 30 , 
Russell Square, London, W.C. 1, at 8 p.m. A 
number of Fellows and Associates from abroad 
will speak of the position of chemistry in their 
res pee t i ve co u n t r ies . 

Institution of the Ruiirkr Industry, Man- 
chcstcr Section , 1G, St. Mary’s Parsonage, Man- 
chester, at 7.30 p.m. “ Some Problems in the 
Rubber Industry,” by H. Standring. 

The Institution of Mining and Metallurgy, 
Geological Society’s Rooms, Burlington House, 
Piccadilly, London, at 5.30, ” Hvgrometry for 
Dee]) Mines,” by .1 . S. Jones. 

University of London, King’s College, Strand, 
London, W.C. 2, at 5.30. (I) “Organic 

Radicals”; (2) “ Theory of Oxidation Pro- 
cesses,” by Prof. Dr. H. Wieland. 

The Chemical Society, Burlington House, 
Ficcndilly, Loudon. W. 1, at 8 p.m. (1) “ The 
fuliuemv of Catalysts .... on Carbonisation,” 
by R. Lessing and A. li Banks. (2) “ The 
Photosensitive Formation of Water from 
its Elements in the Presence of Chlorine,” 
bv R. (J. W. Norrish and E. K. Bided. 
(3) “ Invfljatigations on the Dependence of 

Rot atorv^'Pixvi'er on Chemical Constitution. 
\>M XXIV. Further Experiments on the 
W$den Inversion,” by J. Kenyon. II. Phillips,, 
and II. G. Turley. (J) “The Directive Inffu- 
eine of Substituents in the Glyoxaline Nucleus 
on Substitution in the Beimvue Nucleus of 
Phenylglyoxalines — the nitration of 2-phenyl- 
glyoxaline and ^ts carboxylic acids,” by F. h. 
Pyinan and E. manle.v. 


SOCIETY OF CHEMICAL INDUSTRY 

CHEMICAL INDUSTRY DINNER 

The Autumn Pinner, which will be under the 
auspices of the S'Ociety of Chemical Industry and 
the Chemical Ind ustry Club, will be held m the 
Edward VII Rooms of the Hotel Victoria, North- 
umberland Avenuci, London, W.C. 2, on Friday, 
November 14, at 7 for 7.30 p.m.; and will be presided 
over by Mr. W. L' Woolcock, C.B.E., President 
of the Society. >w 

A circular letter with further^ ^particulars and a 
form of application for tickets has beeif 5 $^ out 
the members. i 

BACK NUMBERS OF JOURNAL 

The General Secretary will be glad to hear from 
Members or Subscribers who have copies of the 
Journal for January 5, 1923, or January 4, 1924,- 
that they are willing to dispose of to the Society. 

ANNUAL REPORTS OF THE PROGRESS OF 
APPLIED CHEMISTRY 

The price of Volume VIII (1923) to members of 
the Society is 7s. 6d., and to non-members 1 2s. 6d., 
post free in each case. 

Fellows of the Chemical Society have the privilege 
of purchasing the volume at the price of 10s. post free. 

A set . of Volumes II to VIII inclusive can be 
purchased by a member of the Society at the price 
of £2 2s. C>d., and by a non-member at the price 
of £3 15s., post free in each case. 

CHEMICAL SOCIETY'S ANNUAL REPORTS 

The Council of the Chemical Society has decided 
to increase the price of future issues of the Annual 
Reports on the Progress of Chemistry, and the 
volume for 1924 (XXI) which will be issued next 
year w ill be sold to the public at 10s. 6d., plus postage. 
To members of the Society of Chemical Industry will 
be given the privilege of purchasing the volume at 
9s., post free. Orders, accompanied by the appropri- 
ate remittance, should be ^ent to the Assistant 
Secretary, Chemical Society, Burlington House, 
London, W. 1, beforo the end of the present year. 

DEATHS 

Allen, John (Original Member), of Pluonix Chemical 
Works, Upper North Struct, Poplar, London, E. 11. 
On August 30, 1924. 

Bn in her, U. Kolway G. (elected 1894), of Stone Castle, 
Greenhitbe, Kent. Commit Works Manager. Killed 
in motor accident on September 20, 1924. 

Brown, E. Hilton (elected 1890), of 15G, Artillery Man- 
sions, Victoria Street, London, S.W. 1. Analytical 
Chemist. On September 11, 1924. 

Hehner, Otto (Original Member), PanplattN, Pan Station 
P.O., Transvaal, South Africa. Consulting Chemist. 
On September 9, 1921, 
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SOCIEtY OF PUBLIC ANALYSTS 

Five papers were read at the meeting held in the 
Chemical Society’s Rooms on October 1, Mr. G. Rudd 
Thompson in the chair. 

A paper on “ The Determination of Coconut Oil 
and Butter Fat in Margarine,” by G. D. Elsdon, 
B.Sc., and Percy Smith, discussed the methods 

I jested for calculating the percentages of butter 
coconut oil present in margarine from a con- 
ration of the Reichert-Polenske-Kirschner pro- 
. The authors attempt to show that there is 
e uncertainty in these calculations and, from 
yses of a large number of mixtures of known 
position, they attempt to introduce some im- 
rement. The Blichfeldt process is discussed, 
the opinion given that this has no particular 
advantage over the processes now generally in use — 
a modification of this process suggested by the authors 
is found to be inferior to the Kirschner process 
though somewhat more rapid. 

“A Preliminary Note on the Composition of the 
Fat of Goat’s Butter ” was presented by F. Knowles, 
and J. C. Urquhart, B.8c. Owing to the increasing 
number of herds of goats in the country, and conse- 
quent increase in sale of butter obtained from this 
source, the authors raise the important point whether 
or not it is legal for this product to be sold as 
“butter.” Analyses are given of samples of the 
fat of goat’s butters where the usual conventional 
methods were employed. Particular attention is 
directed to the Polcnske value, which varied from 
4-1) to 8 7, and which, if interpreted in the light of 
the usual standards for cow’s butter, would erron- 
eously he assumed to indicate. adulteration. 

“The Quantitative Estimation of the Degree of 
Hydrolysis of Gallotannin by Tannase ” was discussed 
by Miss W. N. Nicholson, B.Sc., and D. Rhind, 
B.8c. Tannase disintegrates gallotannin, gallic acid 
being produced. The activity of tannase can there- 
fore bo measured by estimating the unchanged 
gallotannin. Such a method has been devised by 
Rhind and Smith ( Biochem . ,/., 1022, 16, 1). it can 
also, however, be measured by estimating the amount 
of gallic acid produced by the enzyme. A method 
for the estimation of gallic acid produced by tannase 
has been described by Freudenborg and Vollbrecht 
{%. physiol. Chemic , 1921, 116, 277). In this method 
the gallic acid formed by the action of tannase on 
gallotannin or methyl galiate is estimated by titration 
with sodium hydroxide, litmus paper being used as an 
indicator. It is assumed by Frcudcnberg and N oil - 
brecht that, under the condition chosen by them, 
only the carboxyl group in the gallic acid reacts with 
sodium hydroxide. This method has now been 
tested and has been found not to be reliable. Con- 
cordant results, however, have been obtained by 
using a slight modification of Mitchell's colorimetric 
method for the estimation of small quantities of 
gallic acid (Analyst, 1923, 48, 2). This method has 
jbeen in constant use during the last eighteen months 
m ^he work on tannase and has been found to give 
good results. 

„ considering “ The Pemberton-Neumann Method 
tor the Estimation of Phosphorus,” Miss M. B. 


Richards and W. Godden, B.Sc., A.R.C.S., show 
that the chief sources of error in this estimation are : 
(1) absorption of carbon dioxide by the alkali used to 
dissolve the ammonium phosphomolybdate precipi- 
tate ; and (2) the use of a wrong ’factor. Errors 
due to (1) may be eliminated by boiling with excess 
of acid before the final titration. (2) Instead of 
Neumann’s factor 0-001268, the authors use the 
factor 0-001305, believing that the formula of tho 
precipitate obtained by their procedure is (NH 4 ) 3 PO«, 
12 Mo 0 3 . The use of this new factor, combined* with 
the method of precipitation and washing detailed in 
the paper, gives results in close agreement with those 
obtained by gravimetric analysis. 

Mr. W. 8. Slmw, M.Se., read a paper on “ The 
Application of ‘ Formol Titration ’ to the Kjeldahl 
Method of Estimating Nitrogen,” in which he said 
that, in order to eliminate distillation the formol 
titration method was adapted to the estimation of 
nitrogen after the usual digestion with satisfactory 
results. The colourless solution is diluted and boiled 
to expel sulphur dioxide, neutralised and left slightly 
acid, and made up to 250 e.c. Twenty- five c.c. 
of the solution is rendered alkaline with normal 
sodium hydroxide solution, re-acidified with 0-1 
normal sulphuric acid, boiled, cooled rapidly, and 
titrated with 0*1 normal sodium hydroxide solution 
with phenolphthalein as indicator. Five c.c. of 
formaldehyde solution (commercial formalin of 
determined acidity) is added, the mixture allowed to 
stand for a few minutes, and the acidity titrated 
with O-l or 0-2 normal sodium hydroxide solution. 
The acidity due to the formaldehyde solution is 
corrected for, and the nitrogen calculated. 


METALLURGICAL AND MINING NOTES FROM 
CANADA 

The British Empire Steel Corporation has received 
an order from Germany, for lot), 000 t. of iron ore 
which will be shipped from the company's mine at 
Wabana, Bell Island, this year. 

The value of the mineral production of British 
Columbia for the year 1923 was $41,304,320. This 
is $6,145,477 greater monetary value than the output 
of 1922, an increase of 17-5 per cent. 

Palladium is being produced at the Saltchuck 
Mine, B.C., and the concentrates shipped to the 
refinery at Irvington, N. J. 

The annual financial statement of the McIntyre 
Porcupine Mines Ltd., shows that 300,140 t. of ore 
were treated of an average value c,f $9 09, and con- 
taining in all 157,7( 2, fine oz. gold and 27,550 oz. 
of silver. The annual dividend, which has been 
15 per rent., is to be increased to 20 per cent. 

The Wright -Hargreaves Mining (Jo., is increasing 
its milling capacity from 150 to over 400 t. of 
gold ore daily. 

The Hollinger Co., which has been handling 
05(J0 t . of ore per diem, expects to have a through- 
put of 8000 t. within two months. When this is 
accomplished it will be tlm largest gold producing 
mine in the world. 
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The Theory and Application Of Colloidal 
Behaviour. Edited by It. H. Boguk. Vol. I. — 
Theory. Pp. xxx-f444. Vol. J [.—-Applications. 
Pp. xxvii-f 445-829. New York : The McGraw- 
Hill Book Co., 1924. Price £2. 

This work consists of a series of essays on various 
aspects of the subject by a number of authors. The 
editor states in the preface that it is an attempt to 
meet the need for a comprehensive treatise on the 
colloidal state and its more general applications. 
Unfortunately the book itself falls short of the promise 
of the preface. 

The treatment of theoretical aspects in the first 
volume is decidedly scrappy. The editor hails the 
Don nan equilibrium (attributed to Prof. “Prank” 

G. Don nan) as a general factor in colloidal behaviour, 
and the first two papers, by J. A. Wilson and the late 
Dr. J.Loeb, are mainly concerned with the properties 
of proteins seen in the light of this theory. Other 
authors in this volume either ignore the theory 
altogether or point out its very limited applications. 

H. 13. Weiser, who gives a good summary of what is 
known so far of the properties of jellies, points out 
that, however useful the Loeb-Wilson theory may he 
in explaining the swelling of gelatin, it is obviously 
inapplicable to the parallel phenomenon of the 
swelling of rubber in benzene. 

I 1 here is a good deal of overlapping in the papers 
in this volume. Prof. Freundlieh writes with his 
usual clarity on the sensitisation of suspensoids by 
minute quantities of emulsoids, but the same matter 
is dealt with more briefly hv A. W. Thomas in a section 
on the mutual reactions of colloids, a portion of the 
subject, also partly covered by *J. H. Northrop in a 
chapter on colloidal suspensions. There is also a 
tendency, particularly noticeable in the two latter 
papers, to emphasise the work of the authors them- 
selves, which, however desirable it may be on other 
occasions, is scarcely what is looked for in a compre- 
hensive treatise. 

There arc several remarkable omissions in the 
work as a whole, and such fundamental matters as 
dialysis, t lie ultra microscope and the Tyndall cone 
are not even mentioned in the index. No attempt 
is made to give the reader any appreciation of the 
specialised technique of the subject except in isolated 
cases. The division of the subject matter into 
” theory ” and “ applications ” seems to have been 
made with a view to the equal size of the volumes, 
and papers on the body fluids, enzymes and catalysis 
are inc luded under “ theory.” 

The second volume is much more satisfactory in 
covering the wide field of the applications of coiloid 
chemistry, and indicates both the results so far 
obtained and the directions in which further work is 
required. The seventeen papers summarise the 
colloidal features presented by minerals, soils, metals, 
fuels, smokes, silica, cereals, fruit jellies, cellulose, 
rubber, leather, gelatin, and casein. Photography, 
sanitation and diet are also discussed from the colloidal 
point of view. The matter in a few of these sections 
is not otherwise easily available, and J^e technical 
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chemist will find this volume much more useful and 
interesting than many parts of the first book. 

The volumes are well produced, but the reading of 
proofs might have been more careful ; the editor 
suffers from an inability to spell proper names in the 
usual way, and an eminent British chemist is referred 
to as Pderster. 

P. 0. L. Thorne 


Carbid und Acetylen, als Au so angsmaterial 
fOr Produkte her Chemischen Industrie. 
By Prof. Dr. J. H. Vogel and Dr. Ing. Armin 
Schulze. Pp. 130. Leipzig: Otto Spamer, 
1924. Price, paper, 5 g.mk., bound, (> g.mk. 

As indicated in the preface, the first 100 pages of 
this book, dealing with the physical and chemical 
properties of acetylene and the use of acetylene as 
a raw material for the chemical industry, aro prac- 
tically identical with the corresponding sections 
of “ Das Acetylen,” by Prof. J. H. Vogel (Otto 
Spamer, 1923), very slightly amended and amplified 
in places. These are followed by a new section 
on the cyanamide industry (10 pages) and by name 
and subject indices. The sections on the physical 
and chemical properties of acetylene arc an excellent 
summary of what, is known on the subject with 
very full references to the literature. On pp. 9 
to 11, three divergent sets of figures are given without 
correction for the limiting explosive compositions 
of acetylene-air mixtures. 

The section on the use of acetylene as a raw material 
in chemical industry deals with the manufacture 
and properties of chlorinated products, carbon 
black, graphite, hydrogen, acetaldehyde, acetic 
acid, acetone, alcohol and their derivatives, also of 
artificial rubber, varnishes and allied products. 
This section appears to be an excellent account of 
German industrial methods. The authors state on 
p. 97 that they have mainly confined themselves 
to German and Swiss methods. The book would 
be more valuable had it included some account of 
industrial developments c lsewhe re . 

On p. 103 the authors refer to the manufacture 
of synthetic acetic acid and so forth at “ a works 
at the Shawinigan Falls in Quebec, Canada.” 

The section on cyanamide manufacture is too 
short to allow of adequate treatment of the subject, 
and here again attention is almost entirely confined 
to German methods and developments. 

In spite of the defects indicated the book can be 
recommended to those who do not possess a copy 
of the 1923 edition of “ Das Acetylen.” 

Ernest Fyleman 


BRITISH PORTLAND CEMENT MANUFACTURERS 

The Hon. F. C. Stanley and Messrs. A. White, 
A. Brooks, and G. E. V. Cranage have resigned from 
the board. The new directors are Lord Meston, 
Sir J. A. Horne, Mr. W. J. Firth and Mr. P. J. Pybus. 
An interim dividend on the ordinary shares of 
5 per cent, less tax (the same as the interim dividend 
last year) has been declared. 
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REPORTS 

Report op the Committee of the Privy Council 
for Scientific and Industrial Research for 
the Year 1923-24. Pp. 139. Crod. 2223. 
H.M. Stationery Office, 1924. Price 3s. 

The expenditure of the Department of Scientific 
and Industrial Research for the financial year 1923-24 
was £515,382, including £33,367 expended on head- 
quarters administration and made up of £274,297 
from tiie Exchequer, £42,7.61 from the interest and 
£103,187 from the capital of the Million Fund, 
and £85,251 from fees for tests and special investiga- 
tions. The balance of £9886 was met from the 
grant in aid of £39,500 voted in 1921-22 for increasing 
developments of the Department's researches. The 
balance of £29,614 has been carried forward and 
supplemented by £15,000 voted in the estimates for 
1924-25. The estimated net expenditure for 1924-25 
is £328,281. 

During the year 291 grants were made to research 
workers and students in training at a cost of £45,303. 
Other expenditure was as follows : National Physical 
Laboratory, £162,290, a large part of which was met 
by fees and other payments ; the Fuel Research 
Board, £46,319, (receipts £3978); the Geological 
Survey, £58,115; Building Research Board. £8960; 
grants to 23 research associations. £103,187. The 
balance of the Million Fund at March 31, 1924, was 
£618,318. Further grants have been promised to 
the Research associations for the photographic, 
woollen and worsted, cotton, scientific instruments, 
and linen industries, and grants have been offered 
to others. A research association for the sugar 
industry is being formed. 

In the Report of the Advisory Council it is stated 
that reviews of nine research associations have 
furnished evidence of the progress of co-operative 
research. .For the greater part, the research asso- 
ciations are stated to be fulfilling the hopes held at 
the beginning of the scheme, which as a whole has 
justified its inception. Many of the investigations 
have been planned to expose the basic scientific 
facts underlying technical operations, and team work 
is being encourage*] in the scientific staffs. After 
careful consideration, from a broad standpoint, of 
consultative work carried out by the associations, 
it is advised that the extent of such work should be 
watched carefully, and should be strictly limited. 

The committees report, that the associations 
have been administrated economically, and consider 
that further aid to associations should take the 
form of block grants diminishing annually in amount 
and so graduated as to make the ultimate change 
over to complete independence a relatively easy 
matter. Thus, the British Portland Cement Asso- 
ciation has carried out valuable scientific work and 
the industry is receiving subscriptions to carry on 
without further State assistance. Further assistance 
is needed for the research association for the woollen 
and worsted industry, and extra grants will probably 
be given to the cotton and linen research associations. 
Special consideration has been given to the British 
Scientific Instruments Research Association, which 
is stated to have achieved valuable practical results. 


The improvement effected bv the Glass Research 
Association in the general outlook and technique of 
the industry is appreciated, but the committee was 
not so favourably impressed with the scientific 
results achieved. As the present financial position 
of the industry affords no prospect that funds will 
be found to continue the association, steps will be 
considered to provide for research in this industry. 
The facilities at the disposal of the Fuel Research 
Board are to he increased to test promising plant 
or processes for the low -temperature carbonisation 
of cool, and to press forward the physical and 
chemical survey of the national coal resources. Tin* 
Chemical Research B >ard has now been provided 
with a chemical laboratory close to the National 
Physical Laboratory, and it has been decided that the 
grant to the Institute of Metals for the study of 
corrosion of metals should cease and that this work 
should be carried on by the Chemistry Research 
Board wider a committee presided over by Prof. 
11. 0. IT. Carpenter, Dr. D. G. Bengough being in 
direct charge of the investigations. 

In discussing grants to research workers and 
students in training, the Report states that the 
standard of the work done by the students has been 
definitely raised, and observes in relation to the 
reports they have sent in, that bad style and bad 
work frequently go hand in hand. The. defect is 
attributed to too early specialisation, and the 
Advisory Council considers that in the last two 
years of school life science should not be allowed 
to absorb the whole of the st udent’s attention to the 
exclusion of the humanities and the detriment of 
his general education. When the* student has 
graduated, and is serving Ids -apprenticeship to 
research., he should be encouraged to devote attention 
as part of his training to the historical and cultural 
aspects of his subjects. Students specialising in 
chemistry still preponderate, but: there is a small 
increase in the number of those specialising in the 
biological sciences. The Council notes with approval 
a tendency' for chemistry students to pay more 
attention to topics w ith a biological training. 

Arrangements have been made with the Royal 
Institution for the continuance of Sir William Bragg’s 
researches on the X-ray analysis of crystals. The 
proposals for the international protection of scientific 
property put forward by Senator Ruff ini were con- 
sidered. and it was concluded that not only were the 
proposals impracticable, but that if they were put 
into force they would have an unfortunate influence 
on the outlook of workers in pure science. 

The National Physical Laboratory is investigating 
t-he proposal to adopt a wavelength of light as a 
standard of length, and lias carried out important 
work on the maintenance of standards, alloys, 
methods of producing pure metals, minor metals, 
and the structure of metals and alloys. 

Good progress has been made with the survey of 
the national coal resources by the Fuel Research 
Board, and it is hoped shortly to publish recom- 
mendations on sampling. The work on carbonisation 
has been continued, and interesting results have* been 
obtained with the Lessing process, applied to separate 
low -temperature tar into light spirit, heavy oils and 
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pitch. Other work of the Board bears on internal 
combustion engines, boiler tests (carbon dioxide 
recorders), the hydrogenation of oils and coals, and 
domestic heating, a report being in preparation on 
the last-named subject. The research work on the 
direct fermentation of cellulose has failed so far to 
throw any further light on the problem, but it is still 
being continued, and progress has been made with 
the translation on a technical scale of the laboratory 
experiments on the fermentation of sugars resulting 
from the hydrolysis of cellulosic material. 

Advances have been made by the Food Investiga- 
tion Board in investigating the freezing of tissues, 
the preservation of foods, engineering problems of 
storage and other problems. Work has been earned 
out to enable the determination of the constitution 
of any mixed glyceride, on the synthesis of the 
higher aliphatic acids, and on the deposition of fat 
in yeast and plant cells. 

Useful work is recorded in the report of the Building 
Research Board, which has investigated the causes 
of the setting of Portland cement and plaster of 
Paris, the production of fire-resisting cement, the 
strength of asbestos cement rooting and the economic 
firing of kilns. The main aim of the Stone Preserva- 
tion Committee is to devise methods of recognising 
the nature of decay in a variety of stones subjected 
to varying conditions, and it is hoped to gain further 
insight into the various causes of decay, though 
reliable conclusions cannot be drawn until the 
investigation has proceeded much further. 

The Chemistry Co-ordinating Research Board has 
continued work on the slow oxidation of hydrocarbons 
to form formaldehyde (c/. 1923, 42, 415 t). The 

experiments on the synthesis of formaldehyde from 
carbon monoxide and hydrogen under compression 
were abandoned, but as it appears that an oily product 
containing methyWalcohol can be obtained from 
carbon monoxide atwl hydrogen by using high pres- 
sures and suitable catalysts, the advisabiliiy of further 
research is being considered. The conditions for the 
successful production of carbon tetrachloride have 
been ascertained and attention is being given to the 
production of methyl chloride. Experiments with 
the view of finding a cheap disinfectant in place of 
formaldehyde, have given little prospect of success, 
but attention is being paid to the recovery of formalde- 
hyde after use in disinfecting wool. The Board 
concluded that it was impossible to arrive definitely 
at the cause of the Oppau explosion, but thought that 
there existed pockets of ammonium nitrate either 
unmixed with ammonium sulphate or mixed with a 
proportion insufficient to prevent detonation, a con- 
clusion in close agreement with that reached by the 
German committee of enquiry. The process for the 
treatment of aluminium so as to produce a surface 
film of oxide which would readily absorb other 
suitable protect^ substances, and thus become 
highly rcsistan tjff corrosion has been examined, and 
a patent has/$|Mt applied for. It is recommended 
that a grant^shbuld be made to Prof. I. M. Heilbron 
in aid of rj^fcrch on certain fish oils the chief con- 
stituent <4^hich is a hydrocarbon. 

The EJJmeering Co-ordinating Research Board has 
financed ^searches on light alloys, electro-deposition, 


strength and properties of ferrous materials at high 
temperatures, fatigue of materials, and various other 
metallurgical questions. The preparation of a gelatin 
with low ash content and apparently free from nitro- 
genous impurities has been accomplished by the 
Adhesives Research Committee, which has also studied 
the production of gelatin and high-grade glues from 
bones, horn-pith and various waste materials. Thus, 
an odourless and tasteless gelatin having very strong 
adhesive powers has been prepared from fish skins. 
Investigation at Bristol University on the nature of 
adhesion has continued to yield interesting results, 
though general conclusions cannot yet be drawn. 
The Fabrics Co-ordinating Research Committee has 
investigated the action of fire-proofing agents, the 
deterioration of fabrics and rubber, methods of 
water-proofing and other problems. The Gas Cylin- 
ders Research Committee has instituted work on the 
physical properties of the so-called “ non-permanent ” 
gases, and interesting work has been carried out 
under the Lubrication Research Committee, which 
proposes to publish an account, of the results obtained. 
Valuable work has also been done by the Illumination 
Research Committee, the Forest Products Research 
Board, the Physics Co-ordinating Research Board, 
the Radio Research Board, the Current Meters 
Committee, and the Dental Investigation Committee. 

Report of the Government Chemist upon the 
Work oe the Government Laboratory for 
the Year ending March 31, 1924. Pp. 36. 
H.M. Stationery Office, 1924. Price Is. fid. 

During the year 390,421 samples were examined 
at the Government Laboratory and at chemical 
stations, an increase of 46,968 compared with 1922 -23. 
There has been an increase of more than 21 ,000 in the 
number of samples examined at chemical stations, 
whilst the number examined at the central labora- 
tories in London has risen from 225,073 to 251,009, 
an increase of 25,936. Samples of wine, sugar and 
tea have increased, and there are notable increases 
in the number of samples of wort, exported beer and 
spiritons preparations. The number of samples 
of beer examined for the detection of dilution is again 
high, being 5079. The number of samples of imported 
beer has risen from 1361 to 15,283, and of exported 
tobacco and snuff from 8533 to 17,718. Both these 
large increases are due to the establishment of the 
Irish Free State, and the necessary examination of 
goods passing to and from that country. The work 
in connexion with the Safeguarding of Industries 
Act has involved the examination of nearly 8000 
samples. The Dangerous Drugs Act and the Dye- 
stuffs (Import Regulation) Act, continue to impose 
considerable work on the Department. The total 
number of samples for the Admiralty was 410, which 
does not include the sea-water samples forwarded 
by the Admiralty for the determination of salinity. 

Of the 867 samples of butter examined during the 
year, 10 contained more than 16 per cent, of water ; 
three samples described as “ hard butter ” were 
preparations of palm kernel fat ; and two were 
described in error as “ milk-blended ” butter. Out 
of 455 samples of margarine, five were found to 
♦contain more than 16 per cent, of water, but there 



CHEMISTRY AND INDUSTRY 


1015 


Oct. 10, 1024 


was no evidence of excess of butter in any of the 
samples. The proportion of fat in cheese was found 
to vary from 8-6 to 38*1 per cent., or from 21-0 to 
56-9 j^er cent, of the dry matter in the cheese ; some 
of the cheese had thus been made from skimmed milk, 
but no exception could be taken, as there are no 
appropriate regulations to control composition. 

Examination of tinned cream showed that it 
contained 23 to 54 per cent, of fat, and the preserved 
cream from 51 to 07 per cent. Out of six samples of 
tinned sterilised milk examined, two w T ere found to 
have been deprived of about one-quarter of their fat. 
The others were not adulterated, but three of them 
containing ordinary whole milk, bore the new' con- 
densed-milk label. Of the 263 samples of condensed 
milk taken under the Public Health (Condensed 
Milk) Regulations which came into force on October 1, 
1923, 53 samples were reported against. All were, 
however, found to be free from chemical preserva- 
tives. Thirty-six samples of sheep-dips submitted 
during the year were reported to be defective. Sam- 
ples of river water, effluents and sea-water were also 
examined. Various deficiencies and impurities were 
found in fertilisers and feeding-stulTs. 

An enquiry was made under the Merchandise 
Marks Act into the comj)osition of various agricultural 
materials, and it was found that one out of seven 
samples of ground oats, contained 15 |)er cent, of 
tapioca flour ; another sample contained 85 per cent, 
of barley and tapioca. Three samples of y>ea meal 
were found to contain 5, 25 and 33 per cent, of maize 
and barley, and four samples of barley meal were 
found to contain 25, 30, 40 and 50 per cent, of oat 
refuse and weed seeds, whilst a sample of fish meal 
contained 10 per cent, of ground cereals and refuse. 
Two samples of copper sulphate contained 50 per 
cent, of sulphate of iron. 

Altogether, 47,733 samples of beer were examined 
for assessment of duty. Out of 292 samples of brew - 
ing materials tested, 140 were malt, corn, brewing 
sugars and exhausted grain, and 152 yeast foods and 
miscellaneous substances used, or proposed to he 
used, in the preparation of beer. Ninety samples 
were found to contain arsenic, in slight excess of the 
legal limit. Many duty-free s]>irits, including methyl- 
ated spirits, specially denatured spirits and other 
manufacturing spirits were examined, and the 
naphtha represented by all these samples with one 
exception was approved as fit for methylating 
purposes. Examinations were also made of samples 
of sugar, glucose and saccharin, tea, tobacco, and 
Avines. None of the 153 samples of matches examined 
was found to contain Avhite yfflosphorus. 

In connexion with the work done by the Office of 
Works in the strengthening of the roof of the Great 
Hall at Hampton Court some oak panels which had 
been repainted about a hundred years ago were 
examined. Traces of the original azure blue were 
found on the wood. This had been covered over 
with a coating of white lead, and then with a Prussian 
blue paint. Since Prussian blue was discovered about 
1710, it is clear that the blue paint could not have been 
put on earlier than this date. It is known that the 
final oak-coloured paint was applied early in the 
last century. 


MARKET REPORT 

This Market Report ia compiled from special hvformatlon 
received from the Manufacturers concerned. 

Unless otherwise stated the prices quoted below cover fair 
quantities net and naked at sellers ’ works. 

(JENERAL HEAVY CHEMICALS 

Acetic Acid, 40% tech. . . £23 10s. per ton. 

Acid, Boric, Commercial — 

Cryst £45 per ton. 

Powder.. .. .. £47 per ton. 

Acid Hydrochlorio . . 3s. 9d. — Oa. per carboy d/d., 

according to purity, strength 
and locality. 

Acid Nitrio 80° Tw. . . £21 10s. — £27 per ton makers’ 
works, according to district 
and quality. 

Acid Sulphuric . . . . Avorago National prices f.o.r. 

makers’ works, with slight varia- 
tions up and down owing to 
local considerations : 140° Tw., 
Crude Acid, 65s. per ton. 168° 
Tw., Arsenical, £5 10s. per ton. 
168° Tw., Non -arsenical, £6 15s. 
per ton. 

Ammonia Alkali.. .. £6 15s. per ton, f.o.r. Special 

terms for contracts. 

Bleaching Powder . . Spot £11 d/d. ; Contract £10 d/d. 
4 ton lots. 

Bisulphite of Lime . . £7 per ton, yjackages extra. 

Borax, Commercial — 

Crystal . . . . . . £25 per ton. 

Powder £26 per ton. 

(Packed in 2-cwt. bags, carriage 
paid any station in Great 
Britain.) 

Calcium Chloride . . £5 17s. Od. per ton d/d. 

Copper Sulphate . . . . £25 per ton. 

Methylated Spirit 04 o.p. — 

Industrial . . . . 2s. 7d. — 2s. 1 Id. per gallon, accord- 

ing to quantity. 

Mineralised . . . . 3s. 8d. — 4s. per gallon, according 

to quantity. 

Nickel Sulphate . . . . £38 per ton d/d. * Normal busi- 

Niokol Ammon. Sulphate ) ness. 

Potash Caustic . . . . £30 — £33 per ton. 

Potass. Bichromate . . 5fd. per lb. 

Potass. Chlorate.. .. 3d. — 4d. per lb. 

Salainmoniao . . . . £32 per ton d/d. 

Salt Cake.. .. , . £3 10s. per ten d/d. 

Soda Caustic, solid . . Spot lots : delivered. £16 17s. 6d. to 

£19 7s. 6d. por ton, according to 
strength. 20s. less for contract#. 

Soda Crystals . . . . £5 5s.— £5 10s. per ton ex railway 

depots or ports. 

Sod. Acetate 97/98% .. £24 per ton. 

Sod. Bicarbonate . . £10 10s. per ton, carr. paid. 

Sod. Bichromate. . .. 4|d.perlb. 

Sod. Bisulphite Powder 

00/62% £17 — £18 x>er ton, according to 

quantity, f.o.b., 1-owt. iron 
drums included. 

Sod. Chlorate . . . . 3d. per lb. 

Sod. Nitrate ref d. 96% . . £13 5a. — £13 10a. per ton ex 
Liverpool. Nominal. 

Sod. Sulphide cone. 60/65 About £14 10s. per ton d/d. 

Sod. Sulphide cryst. . . £9 per ton d/d. 

Sod, Sulphite, Pea Cryst. £16 per ton f.o.r. London, 1-cwt. 

kegs inoludod. 
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RUBBER CHEMICALS 

Antimony sulphide— 

Golden . . . . . . 5}d.— la. 4d. per lb., aocording to 

quality. 

Crimson . . , . Is. 3d. — Is. 6d. per lb., aocording 

to quality. 

Arsenic, Sulphide, Yellow Is. lid. per lb. 

Barytes . . . . . . £3 10s. to £G 15s. per ton, accord- 

ing to quality. 

Cadmium Sulphide . . 3s. 9d.— -4s. per lb., according to 
quantity. 

Carbon Bisulphide . . £30 — £33 per ton, according to 
quantity. 

Carbon Blaok .. .. 7d. — 7jd. per lb. ex wharf. 

Carbon Tetrachloride . • £00 — £05 per ton, according to 
quantity, dnuns extra. 
Chromium Oxide, green . . Is. 3d. per lb. 

C 6d.— 9$d. per lb. Demand very 
Indiarubbor Substitutes \ brisk, Prices likely to remain 
White and Dark . . J steady owing to firmness of 

V raposecd oils. 

Lamp Black . . . . £48 per ton, barrels free. 

Lead Hyposulphite .. 7$d. per lb. 

Lithopone. 30% . . ■ . £22 10s. per Ion. 

Mineral Rubber “ Rub- 

pron ” . . . . . . £10 5s. per ton f.o.r. London. 

Sulphur . . . . . . £10- — £12 per ton, according to 

quality. 

Sulphur Procap. B.P. . . £50 — £57 per ton, according to 
quantity. 

Sulphur Chloride . . 4d. per lb., carboys oxtra. 

Thiooarbanilido . . . . 2s. Od. per lb. 

Vermilion, pale or deep . . 5s. Id. per lb. 

Zinc Sulphide . . . . 7|d. — Is. 8d. per lb., according to 

quality. 

WOOD DISTILLATION PRODUCTS 

Acetate of Lime — 

Brown . . . . . . £12 per ton. 

Grey . . . . . . £10 per ton. 

Liquor.. .. .. 9d. per gall. 32° Tw. 

Charcoal . . . . . . £7 15s. £9 5s. per ton, according 

to grade and locality. 

Iron Liquor . . . . la. 7d. per gall. 32° Tw. 

Is. 2d. „ „ 24° Tw. 

Red Liquor - .. IQd. — Is. per gall. 14/15° Tw. 

Wood Creosote .. .. 2s. 9d. per gall. Unrefined. 

Wood Naphtha — 

Miscible . . . . 4s. lOd. per gall. 00% O.P. 

Solvent . . . . 5s. 3d. per gall. 40% O.P. 

Wood Tar , . . . £4 5s. per ton. 

Brown Sugar of Lead . . £43 per ton. 


TAR 

Acid Carbolic — 

Crystals 
Crude 60 \s 

Aoid Crosylic, 97/99 

Pale 95% * 

Dark . . . 

Anthracene Paste 40% . . 

Anthracene Oil — 
Strained 

Benzole — 

Crude 65’e 

StandanJ^Motor 


PRODUCTS 

0|d. per lb. Quiet. 

Is. 7d.- Is. 9d. per gall, according 
to district. Market fiat. 

2s. — 2s. Id. per gall. Demand 
fair. 

Is. 9d.~-2s. Id. per gall. Better 
enquiry. 

Is. 9d. — 2s. Id. per gall. Quiet. 

4d. per unit per cwt. Nominal 
price. No business, 

fid.-— Old. per gall. Small demand. 

7 id, — 9d. per gall, ex works in 
tank wagons. 

Is. lid. — Is. 3d. per gall, ex works 
in tonjk wagoi^L 


Benzole- 

Pure .. .. ..la. 5id. — 1 b. 7d. per gall, ex 

works in tank wagons. 

Toluolo— 90% .. .. Is. 5d.— Is. 6 id. per gall. Small 

demand. 

Pure , . . . Is. 8d. — Is. 9d. per gall. Small 

demand. 

Xylol coml. . . . . 2s. 3d. per gall. 

Pure . . . . 3s. 3d. per gall. 

Creosote — 

Crosylic 20/24% .. 8 id. per gall. Little demand. 

Middlo Oil 
Heavy Oil 

Standard Specification 
Naphtha — 

Solvent 90/1(50 .. lid.— Is. 2d. per gall., according 

to district. A shade firmer. 

Solvent 90/190 .. lid.— Is. per gall. Not much 

demand. 

Naphthalene Crude — 

Cheaper in Yorkshire than Lancashire. Demand rather 
better. 

Drained Creosote Salts £4 — £0. Quiet. 

Whizzed or hot pressed £6 — £9 per ton. 

Naphthalene — 

Crystals and Flaked . . £12— £16 per ton, according to 
district. 

Pitch, medium soft . . 40s. — 45s. per ton f.a.s. Market 
very fiat. No business. 

Pyridine — 90/160 .. 18s. fid.- 19s. per gall. Steady 

domand. 

Heavy .. .. 1 2s, per gall. Market dull. 

INTERMEDIATES AND DYES 

Business hv dyestuffs has been better since the beginning 
of the month and further improvement is expected. 

In the following list of Intermediates delivered prices 
include packagos except where otherwise stated. 

Acetic Anhydride 95% . . Is. 7d. per lb. 

Acid H 3s. lid. per lb. 100% basis d/d. 

Acid Naplithionic .. 2s. 2d. per lb. 100% basis d/d. 
Acid Neville and Winthor 5a. 8d. per lb. 100% basis d/d. 
Acid Salicylic, tech. . . Is. Id. per lb. Improved demand. 
Acid Sulphani lie . . 9$d. per lb. 100% basis d/d. 

AluminiumChloride.anhyd.ls. per lb. d/d. 

Aniline Oil . . . . 8d. per lb. naked at works. 

Anilino Salts . . . . 8 id. per lb., naked at works. 

Antimony Pentaehlorido Is. per lb. d/d. 

Benzidine Base .. .. 4s. por lb. 10Q% basis d/d. 

Benzyl Chloride 95% . . Is. Id. per lb. 

p-Chlorphenol . . . . 4s. 3d. per ll>. d/d. 

p-Cldoraniline .. .. 3s. per lb. 100% basis. 

o-Crosol 19/31° C. . . 4 Id. per lb. Rather quiet. 
w-Cresol 98/100% .. 2s. Id. — 2s. 3d. per lb. Domand 

moderate. 

P'Cresol 32/34° C. .. 2s. Id.- — 2s. 3d. per lb. Demand 
moderate. 

Dichloranilino . . . . 3s. per lb. 

Dicliloraniline S. Acid . . 2s. fid. per lb. 100% basis. 

p-Diohlorbenzol . . . . £85 per ton. 

Diethylanilino . . . . 4s. 6d. per lb. d/d., packages 

extra, returnable. 

Dimethylamline . . . . 2s. 3d. per lb. d/d. Drums extra. 

Di nitrobenzene .. .. 9d. —10d. per lb. naked at works. 

Dinitrochlorbenzol . . £84 10s. per ton d /d. 

Dinitrotoluene — 48/50° C. 8d. — 9d. per lb. naked at works. 

66/68° C. Is. 2d. per lb. naked at works. 
Diphenylamine .. .. 2s. lOd. per lb. d/d. 

Monochlorbenzol . . .. £63 per ton. 

/?- Naphthol . . . . Is. per lb. d/d. 

a- Naphthylamine Is. 4d. per lb. d/d. 

(3 *N aphtbylamine .. 4s. per lb. d/d. 


5d. — 6jd. per gall., according to 
quality and district. Fair 
business passing. Small de- 
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o -N itroohlorben zol 
N itronaphthalene 
p-Nit cophenol 
p-N itro -o-amldo-phenol 
m-Phenylene Diamine 
p-Phenylene Diamine 
R. Salt .. 

Sodium Naphthionate 
o-Toluidine . . 
p-Toluidme ' 

m-Toluylene Diamine 
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4s. 3d. per lb. d/d. . ‘ 

2a. 3d. per lb. d/d. 

5 Jd. — 5$d* P®r aaked at works* 

2s. lid. per lb. 100% basis d/d. 
10 |d. per lb. d/d. 

Is. 9d. per lb. 100% basis d/d. 

4s. 6d. per lb. 100 % basis. 

3s. lid. per lb. d/d. 

10s. 2d. per lb. 100% basis d/d. 

2s. 5d. per lb. 100% basis d/d. 

2s. 3d. per lb. 100% basis d/d. 
10d. per lb. 

3s. 3cJ.— 4s. 2d. per lb. naked at 
works. 

4s. per lb. d /if. 


Homatropine Hydrobro- 30s. per os. 
mide 

Hydrastine hydrochlor . . English make offered, 120$. per QZ* 
Hypophosphites — 

Calcium . » . • 3s. Gd. per lb., for 28-lb. lots. 

Potassium . . . . 4s. Id. per lb. 

Sodium . . . . 4s. ,, 

Iron. Ammon. Citrate 2s. Id.— 2a. 5d. per lb. 

B.P. 

Magnesium Carbonate- 

Light Commercial . . £36 per ton net. 

Magnesium Oxide — 

Light Commercial . . £75 per ton, less 2£%. 

Heavy Commercial . . £25 per ton, less 2|%. 

Heavy Pure . . . . 2s.— 2s. 3d. per lb., according to 

quantity. Steady market. 


PHARMACEUTICAL AND PHOTOGRAPHIC 
CHEMICALS 

Acid, Acetio 80% B.P. . . £47 per ton. Firmer. 

Acid, Acetyl Salicylic .. 3s. Id.— 3s. 3d. per lb., according 
to quantity. Market firmer. 

Acid, Benzoic B.P. . . 3s. per lb. 

Acid Borio B.P. .. .. Cryst. £51 per ton, Powder £65 

per ton. Carriage paid any 
station in Groat Britain. 

Acid, Camphoric. . 19s.— 21s. per lb, 

Acid, Citric Is. 34d.— Is. 4£d. per lb., less 5% 

for ton lots. Market very weak. 
Acid, Gallic . , . . 3s. per lb. for pure crystal. 

Acid, Pyrogallic, Cryst. . . Gs. 9d. per lb. Resublimed quality 

8s. per lb. Market firm. 

Acid Salicylic .. Is. Gd.— Js.Stl. per lb., according 

to quantity. 

Aoid, Taimic B.P. . . 2s. lOd. per lb. Market quiet. 
Acid, Tartaric . . . . Is. ljd. per lb. less 5%. 

Amidol .. .♦ . . 9s. per lb. d/d. 

Acetanilide . # 2s. ld.~t-2s. 3d. per lb. for 

quantity. Demand slow. 

Amidopyrin .. .. 13s. 3d. per lb. Neglected. Stocks 

low. 

Ammon. Benzoate .. 3s. 3d.— 3s. 6d. per lb. according 
to quantity. 

Ammon. Carbonate B.P. £37 per ton. 

Atropine Sulphate . . 12s. 6d. per oz. for English make. 

Barbitone 15s. — 15 b. Gd. per lb. Quiet market. 

Bonzonaphthol . . . . 0s. 3d. per lb. Small inquiry. 

Bismuth Carbonate .. 10s. 6d.— 12s. Gd. per lb. 

„ Citrate.. .. 10s. 3d.— 12s. 3d. „ 

„ Salicylate .. 9s.— 11s. „ 

„ Subnitrate . . 8s. 8d. — 10s. 8d. „ 

Borax B.P. . . . . Crystal £29, Powder £30 per ton. 

* Carriage paid any station in 
Great Britain. 

Bromides.. . . .* Market firm. 

Ammonium . . . . Is. Gd. — Is. 9d. per lb, ^ Accord* 

Potassium . . . . Is. 4d. — -Is. 7d. per lb. > ing to 

Sodium . . Is. 5d.— Is. 3d. per lb. ; quantity. 

Calcium tractate .. Is. Gd. — Is 9d. per lb., according 

to quantity. Fair demand and 
steady market. 

Chloral Hydrate . . . . 4s.— 4a. 3d. per lb. Market 

easier after recent firmness. 

Chloroform . . • * 2s. per lb.for cwt. lots. Very steady. 

Creosote Carbonate .. Gs. Gd. per lb. Little demand. 
Formaldehyde . . • • £49 per ton. 

Glycerophosphates— Fair business passing. 

Calcium, soluble and 

citrate free .. 7s. per lb. 

Glycerophosphates — 

Ivon . . . . . • • 9d. per lb. 

Magnesium . . . . 9a. per lb. 

Potassium, 60% • • 3s. Gd. per lb. 

Sodium, 60% . * •• 2s. Gd. ,, 

Guaiocol Carbonate • * 10s. Gd. lls. 3d. per lb. 
Hexamine - . • 3s. Id.— 3s. 3d. per lb. 


Menthol— 

A.B.R. recryst, B.P. .. 52s. per lb. Cheaper. 

Synthetic , . .. 2Gs.~ 35a. per lb., according to 

quantity. English make. In- 
creasing demand. 

Mercurials . . Market very quiet. 

Red oxide •*• • •• » • 5s. 3d. — 5s. 4d. por lb. 

Corrosive sublimate . . 3s. Gd.— 3s. 7d. ,, 

White precip. . . .. 4s. 7d.— 4s. 8d. ,, 

Calomel .. ..3s. I Id.- — 4s. ,, 

Methyl Salicylate . . Is. 10d.— - 2s per lb. 

Methyl Bulphonal .. 2Gs. por lb. 

Metol lls. per lb. British make. 

Paraformaldehyde . . 2s. Gpl. per lb. for cwt. lots. Not 
very active. 

Paraldehyde . . . . U. Gd. per lb. in freo bottles and 

cases. 

Phenaoetin . . . . 5s. 9d. per lb. 

Phenazone . . . . 7s. 2d. per lb. 

Phenolphthaloin . . . . 5s. Gd.— Gs. per lb. 

Potass. Bitartrate — 

99/100% (Cream of 

Tartar) . . . . 88s. per cwt., less 2£% for ton 

lots. 

Potass. Citrate . . . . Is. lOd. — 2s. 2d. per lb. 

Potass. Iodide .. .. 16s. 8d.— 17s. 5d. per lb., accord- 

ing to quantity. Steady mar- 
ket. 

Potass. Motabisulphito . . 7Jd. per lb., 1-cwt. kegs included. 

F.o.r. London. 

Potass. Permanganate . . 7 id. per lb. 

Quinine Sulphate . . 2s. 3d.— 2s. 4d. per oz., in 100 oz, 
tins. Steady market. 

Saccharin . . . . G3s. per lb., in 50-lb. lota. 

Salol . . • • . . 3s. Gd-— 4s. per lb. 

Silver Proteinate. . . . 9a. Gd. per lb. 

Sod. Benzoate, B.P. . . 2s. Gd. per lb. 

Sod. Citrate, B.P.C., 1923 Is. lid.— 2s. 2d. per lb., according 
to quantity. 

Sod. Hyposulphite — 

Photographic .. .. £13— £15* per ton, uncording to 

quantity, d/d. consignee’s sta- 
tion in 1-cwt. kegs. 

Sod. Metabisulphite cryst. 37s. Gd.-- 60s. per cwt. nett cash, 
according to quantity. 

Sod. Nitroprussido .. 16s. per lb. 

Sod. Potass. Tartrate 

(Rochelle Salt) .. 75s,— 82s. 6d. per cwt., according 

to quantity. Quiet market. 

Sod. Salicylate .. ..Fair demand. Powder 2s.- 2s. 3d. 

per lb. Crystal at 2s. 2d. 

2s. 5d. per lb. Flake 2s. Oil. 
por lb. 

Sod. Sulphide*— 

Pure tocryst. . . .. -10d.— Is. 2d. per lb. 

Sod. , Sulphite, anhydrous £27 lOs— £28 10s. per ton, accord- 
ing to quantity, 1-cwt. kegs 
included. In large casks £1 
per ton less. 
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Sulphonal . . 
Thymol . . 


16s. per lb. Easier. 

17s. 6d. per lb. Very scarce 


PERFUMERY CHEMICALS 
12a. 6d. per lb. 


Acetophenone 
Aubepino . . . . . . 16s. 3d. 

Amyl Acetate . . . . 2s. 6d. 

Amyl Butyrate . . . . 6s. 9d. 

Amyl Salicylate . . . . 3s. 3d. 

Anethol (M.P. 21/22° C.) 4a. Od. 
Benzyl Acetate from Chlo- 
rine-free Benzyl Alcohol 2s. 9d. 
Benzyl Alcohol free from 


Chlorine 

2s. 9d. 

Benzaldehydo free from 

Chlorine 

3a. 6d. 

Benzyl Benzoate . . 
Cinnamic Aldehyde — 

3s. 6d. „ 

Natural.. 

18s. 9d. „ 

Couraarin 

19s. Cd. 

Citronellol 

17s. 

Oitral 

8s. „ 

Ethyl Cinnamate 

12s. 6d. „ 

Ethyl Phthalate . . 

3s. 3d. „ 

Eugenol . . 

10s. # „ 

Geraniol (Palmarosa) 

33h. 6d. ,, Cheaper. 

Geraniol . . 

I Is. — 18s. Od. per lb. 

Holiotropine 

6s. 9d. „ 

Iso Eugenol 

15s. 9d. ,, 

Linalol ex Bois do Roso . 

26s. 

Linalyl Acotnto . . 

26s. „ • 

Methyl Antlironilate 

9s. 6d. „ 

Methyl Benzoate . . 

6s. „ 

Musk Ambretto . . 

60s. 

Musk Xylol 

13s. 6d. ,. 

Nerolin 

4s. 9d. 

Phenyl Ethyl Acetate . 

15s. ,, 

Phenyl Ethyl Alcohol . 

16s. „ 

Rhodinol . , 

60s. 

Safrol 

Is. 10d. 

Terpinool . . 

2a. 4d. „ 

Vanillin . . 

26s. per lb. ^ 

ESSENTIAL OILS 

Almond Oil, Foreign 

S.P.A 

15s. 6d. por lb. 

Anise Oil 

2s. 8d. por lb. 

Bergamot- Oil 

1 (is. 6d. per. . Cheaper. 
35s^>er lb. Cheaper. 

Bourbon Geranium Oil . . 

Camphor Oil 

05s. per cwt. 

Oananga Oil Java 

10s. por lb. 

Cinnamon Oil, Leaf 

6 Jd. per oz. 

Cassia Oil, 80/85% 
Citronella Oil — 

9s. 9d. per lb. Cheaper. 

Java 85/90% . . 

5s. 9d. per lb. 

Ovlon 

3s. 3d. per lb. Cheaper. 

Clove Oil.. . . T. 

7h. 6d. per lb. 

Eucalyptus Oil 7 0 / 7 5 % . . 
Lavender Oil — 

2s. 3d. per lb. 

French 38/40% Esters 

28s. Od. per lb. Dearer. 

Lemon Oil 

3s. per lb. 

Lemongruss Oil 

4s. Od. per lb. 

Orange Oil, Sweet 

Otto of Rose Oil — 

1 Is. por lb. 

Bulgarian . , v * * , . 

40s. per oz* 

Anatolian . %»> 

186. per oz. 

Palma Rosa Oil . , ' ; 

16s. Od. per lb. 


Peppermint Oih 4 — 
English 

Wayne County . . 
Japanese ..v 

Potitgrain Oil i . . 
Sandal Wood Oil— 

. Ifyijore .. 

J •alian 


65s. per lb. 

30s. per lb. 

18s. per lb. Dearer. 

9s. 3d, per lb. 

26s. 7d. per lb, 

18s. Od. per lb. ^ Cheaper. 


PATENT LIST 

The date* Riven In thl« list are. In the case of Applications for Patents 
those of applications, and in the case of Complete Specifications accepted 
those of the Official Journals in which the acceptance Is announced. Com- 

S lete Specifications thus advertised as accepted are open to inspection at 
le Patent Offloo immediately, and to opposition before Dec. 1st ; they are 
on Bale at Is. each at the Patent Office, Sale Branch, Quality Court, 
Chancery Lane, London, W.0. 2, on October 16th. 

I. — Applications 

Beale, Lumsden, Peddie, and Pirbright, Ltd. Filtering 
apparatus. 22,846. Sep. 27. 

Deecombos and TLvalu. Desiccation. 22,372. Sept. 22. 
(Belgium, 22.9.23.) 

Farbenfabr. vorm, F, Bayer und Co. Apparatus for 
producing intimate mixture between gaseB and liquids, 
22,361. Sep. 22. (Ger., 4.1.24.) 

Marks (Hanford lliley Stoker Co.). Pulverising machine. 
22,474. Sept, 23. 

I. — Complete Specifications Accepted 

30,026 (1923). Rnfn. See XIX. 

6256 (1924). Stockman. Crushing or reducing machines. 
(222,039.) 

10,094 (1924). Aktiobolagot Separator. Preventing in- 
jurious reaction between a contrifugally treated liquid and 
air. (218,250.) 

10,290 (1924). Edelstahlwerk Roc filing Akt.-Ges. and 
Ziegler. Regenerative furnaces. (218,978.) 

II. — Applications 

Caspar!. Low-temperature distillation of fuels. 22,504. 
Sep. 24. (Ger., 27.9.23.) 

Dempster and Sons, Ltd., Illingworth Carbonization Co., 
Ltd., Illingworth, and Toogood. Apparatus for carbonisa- 
tion of fuel. 22,705, 22,700. Sep. 25. 

Fairbrother (Jackson Research Corporation). Extracting 
oil from oil-bearing sands. 22,355. Sep. 22. 

Fairbrother (Jackson Research Corporation). Process of 
distilling shale. 22,445. Sep. 23. 

Grny! 22,408. See 111. 

Hermann and Perkin. Distillation and carbonisation of 
carbonaceous materials. 22,470. Sep. 23. 

Marks (Gatlin Shale Products Co.). Distillation of car- 
bonaceous material. 22,348. Sep. 22. 

Moresclii, and Soc. Anon. Alofonnia. 22,492. Sec XX. 
Pink. Production of oil gas. 22,683. Sep. 25. 

Soc. Anon. Le Pet role Synthetiquc. Synthet ic manu- 
facture of hydrocarbons. 22,322. Sop. 22. (Fr., 19.10.23.) 

Sut-cliffe. Manufacture of fuel. 22,365. Sep. 22. 
Synthetic Ammonia and Nitrates, Ltd., and Humphrey. 
Production of combustible gases. 22,595. Sep. 24. 

II.— Complete Specifications Accepted 

30,162 (1923). Warnant. Gas-producer. (222,003.) 
1308(1924), Coninek. Combustion of fuel. (210,419.) 

4611 (1924). Mond (Metallbank und Melallurgiselio Ges.). 
Internally-heated fuel distillation shafts. (222,033.) 

HI. — Applications 

Gray. Treatment of hydrocarbon compounds. 22,468. 
Sep. 23. (U.S., 20 9.23.) “ 

Oberschlesische Kokswerko und Chem. Fabr., Dnrmn and 
Russig. Purifying crude naphthalene. 22,477. Sep. 23. 
Soc. Anon. Lo Pctrole SyntluHique. 22,322. Scg II. 

III.— Complete Specification Accepted 

29,313 (1923). Weil, and Ohemische Fabrik in Bill warder 
vorrn. Hell und Stbamer Akt.-Ges, Manufacluring pure 
anthracene and pure earbazole. (221,999.) 

IV. — Application 

British Dyestuffs Corporation, Ltd., Baddiley, Horsfall, 
Jackson, and Shcpherdson. 22,484. See XUI. 

IV.— Complete Specifications Accepted 

13,246 (1923). Imray (Soc. of Chemical Industry in 
Basle). Manufacture of intermediate products for making 
azo -dyestuffs, (221,843.) 
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26,476 H923). Bloxam (Akt.-Ges. fttr Anilin-Fabrika- 
tion). Manufacture of dyestuffs for wool of the saf ranine 
series. (221,075.) 

26,703 (1923). Morton (Hoffman-La Roche und Co.). 
Manufacture of o-o -diacyl derivatives of diphenolisatine. 
(221,076.) 

3711 (1924). Holliday and Co., Clayton, and Stokes. 
Yellow colouring -matter of the pyrazolone series. (222,031.) 

V. — Applications 

British Celanese, Ltd., and Ellis. Treatment of cellulose 
derivatives. 22,423. Sep. 23. 

Clough. Machines for scouring wool etc. 22,723. Sep. 20. 
Dreyfus. Manufacture of cellulose products. 22,097. 
Sep. 25. 

Harrow. Treatment of sawdust etc. 22,857. Sep. 27. 
Harrison, and Lustraffl, Ltd. Manufacture of artificial 
silk. 22,277. Sep. 22. 

V. — Complete Specifications Accepted 

22,218 (1923). Dean. Apparatus for sizing and drying 
artificial silk and the like. (221,944.) 

31,715 (1923). Bergmann, Immerdorfcr, and Loewe. 

flee VI. 

3501 (1924). Soc. dc Brevets Textiles. Improvement 
of vegetable fibres. (211,467.) 

VI. — Applications 

British Dyestuffs Corporation, Ltd., Blackshaw, and 
Lawric. Mordanting, dyeing, etc. cellulose-acetate ma- 
terials. 22,485. Sep. 23. 

Byrom, Lithgow, and Downharn and Co. Hank-dyeing 
machines. 22,378. Sep. 23. 

Geigy Akt.-Ges. Preparation of printing pastes. 22,339. 
Sep. 22. (Cor., 22.10.23.) 

Hoffmann und Co., Gcs. Calico etc. roller printing 
and inks therefor. 22,572. Sep. 24. (Ger., 14.12.23.) 

VI. — Complete Specifications Accepted 

29,797 (1923). Silver Springs Bleaching and Dyeing Co., 
Ltd., and Hall . Dyeing cellulose acetate products. (222,00 1 . ) 

31,715 (1923). Bergmann, Immerdorfcr, und Loewe. 

Treatment of animal fibres. (208,563.) 

VII. -- Applications 

Covers. Preparing siliceous material. 22,699. Sep. 25. 
Hooper. Production of cyanides, cynnamides, ammonia, 
etc. 22,407. Sep. 23. 

Morosehi, and Soc. Anon Aloformia. Manufacture of 
iodine and bromine from natural waters etc. 22,493. 
Sep. 23. 

Soc. Chimiquo do la Grande Paroisse, Azote et Prod ui In 
Chimiques. Production of mixed ammonium and potas- 
sium salts. 22,575. Sep. 24. (Fr., 8.11.23.) 

Synthetic Ammonia and Nitrates, Ltd. Method of produc- 
ing nitrogen-hydrogen mixture for synthetic production of 
ammonia. 22,268. Sep. 22. (U.S., 21.9.23.) 

Synthe tic Ammonia and Nitrate, Ltd., and Humphrey. 
Ammonia synthesis. 22,594. Sep. 24. 

VII. — Complete Specifications Accepted 

23,570 (1923). Canale. Apparatus for the catalytic pro- 
duction of synthetic ammonia. (221,950.) 

25,698 (1923). Texas Gulf Sulphur Co. Burning of 
sulphur. (211,831.) 

VIII. — Applications 

Automatic Bottle Machine Corp. und McNisli. Glass 
furnaces. 22,679. Sep. 25. 

Salorni. Abrading materials. 22,425, Sep. 23. 

VIII. - Complete Specification Accepted 

15,328 (1923). Kallen. Refractory mass. (221,852.). 

IX. — Applications 

Soc. Lap. Obtaining polished surfaces in cement. 22,790. 
Sep. 26. (Fr., 29.9.23.) 

Soc. Lap. Process for coating metals upon cement 
surfaces. 22,791. Sep. 26. (Fr., 29.9.23.) 


Spackman. . Manufacture of cementitious materials. 
22,329. Sop. 22. (U S., 22.9.23.) 

IX. — Complete Specifications Accepted 

15,333 (1923). Marks (Wiggin’s Sons Co.). Controlling 
the setting of plaster. (221,853.) 

15,684 (1923). Clegg and Whittaker. Manufacture of 
artificial stone or marble. 

X. — Applications 

Coles. Electrodeposition of metals. 22,405. Sep. 23. 
Deutsche Gasgliihlicht-Auergea, Manufacture of pure 
zirconium. 22,590. Sep. 24. (Ger., 25.9.23.) 

Marks (Du Pont de Nemours and Co.). Alloys. 22,579. 
Sop. 24. 

Martin, and Sankey and Sons. Stainless iron and steel. 
22,514. Sep. 24. 

Poole. Flux for soldering aluminium etc. 22,499. 
Sep. 24. 

Salerni. Hardening steel. 22,424. Sep. 23. 

X. — Complete Specifications Accepted 

15,238 (1923). Marks (Cobb Electro Reduction Corp.). 
Reduction of ores. (221,848.) 

16,539 (1923). Allmanna Ingeniorsbyran II. 0. Torulf. 
Sintering ores. (200,090.) 

19,483 (1923). General Electric Co., Ltd. Manufacture 
of hard alloys. (213,214.) 

XI. — Applications 

Coles. 22,405. See X. 

Elektrizitiits Akt.-Ges. verm. Schuckert und Co. Electro- 
lytic cells. 22,455. Sep. 23. (Ger., 3.10.23.) 

Genese and Peto. Electric batteries. 22,753. Sep. 20. 

XI. — Complete Specifications Accepted 

31,392 (.1923). Railing. Electric furnace. (222.008.) 

3551 (1924). Dragonetti. Selenium cells without inertia. 
(211,101.) 

7233 (J924). Western Electric Co., Ltd. (Western Elec- 
tric Co., Inc.). Soldering. (222,044.) 

XII. — Applications 

British Oil Products Co., J,td., Fulton, and Hutton. 
Treatment of oils for medicinal purposes. 22,513. So].). 24. 

Riedel Akt.-Ges. Process for splitting fats, oils, and 
waxes. 22,680. Sep. 25. (Ger., 11.11.23.) 

XII. — Complete Specification Accepted 

5994 (1923). Silica Gel Corporation. Treating oils, 

waxes, and the like. (195,055.) 

XIII. — Applications 

British Dyestuffs Corporation, Ltd., Baddiley, Horsfall, 
Jackson, and Shepherdwon. Manufacture of colour lakes. 
22,484. Sep. 23. 

British Oil Products Co., Ltd., Fulton, and Hutton. Treat- 
ment of paints etc. 22,512. Sep. 24. 

• Heyl. Mineral pigments. 22,747. Sep. 26. 

White (Goodrich Co.). Heat -plastic materials. 22,568. 
Sep. 24. 

XIV. — Complete Specifications Accepted 

18,439 (1923). Naugatuck Chemical Co. Halogonating 
the dry latices of india rubber etc., and compositions and 
articles made therefrom. (201,898.) 

27,784 (1923). Duke. Vulcanising rubber. (221,992.) 
931 (1924). Wild. Utilization of vulcanised rubber 

waste. (222,016.) 

XV. — Application 

Earb. vorm. Me is ter, Lucius, und Pruning, Kranzlein, and 
Voss. Manufacture of tanning substances. 22,465. Sep. 23. 

XVII. Application 

Corn Products Refining Co. Method of making starch- 
converted dextfe*>e. 22,350. Sep. 22. (U.S., 11.4.24.) 

XVIII.— Complete Specifications Accepted 

15,797 (1923). Boidin and Kffront. Manufacture of 

diastases by means of oxidising ferments. (221,860.) 



1020 


CHEMISTRY A$T> INDUSTRY . <**/?*? ^ 


XIX. — Applications 

Blunk, Fries, and Imhoff. Sewage purification plants. 
22,417. Sep. 23. (Ger., 7.5.24.) 

Evemert and Lescarde. Preservation of eggs etc. 22,620. 
Sep. 25. (Belgium, 25.9.23.) 

Imhoff. Sewage purification, 22,416. Sep. 23. (Gcr., 
15.7.23.) 

Stead. Preservation of milk powders. 22,671. Sep. 25. 

XIX. — Complete Specifications Accepted 

26,460 (1923). Industrie on Handel Maatschappij “ Hag.” 
Preparing casein -free coffee beans. (206,145.) 

30,026 (1923). Rafn. Treatment of liquids by heat for 
stoHlisatioii und other purposes. (208,140.) 

XX. — Applications v 

British Oil Products Co., Ltd., Fulton, and Hutton. 22,513. 

See Xli. 

Hefti and Scliilt. Manufacture of esters. 22,380. Sep. 23. 
Johnson (Budtsche Anilin und Soda Fabrik). Manufacture 
of organic compounds. 22,557. Sep. 24. 

Moreschi, and Soe. Anon. Alofonnia. Manufacture of 
halogen derivatives of natuml gases etc. 22,492. Sep. 23. 
XX. — Complete Specification Accepted 

14,046 (1924). Chcmische Fabrik vorm. Sandoz. Manu- 
facture of the cardiac glucoside of bulbus so ilia'. (217,247.) 

— — -General notes 

Official Trade Intelligence 

The Department of Overseas Trade (Development 
and Intelligence, 35, Old Queen Street, London, 
S.W. 1) has received the following enquiries for 
British goods. British firms may obtain further 
information by applying to the Department and 
quoting the specific reference number : — Australia : 
Artificial and pure silk (352) ; Copper plates (A.X./ 
1338); Canada: Steel (A.X. /1343) ; Czechoslovakia: 
Pig iron (361) ; France : Oils, fats for soap-making 
(364); France and Near East : Leather (305) ; India : 
Burma and Ceylon : Cast iron (357) ; Netherlands : 
Indiarubber ware, glass bottles (369) ; Silk (371) ; 
United States: Leather (381); leather (B.X./J259). ‘ 

Notes on Plant and Products 

Atmospheric Pollution is now engaging much atten- 
tion in consequence of the wnrk of the Advisory 
Committee on Smoke Pollution. The evil effects of 
smoke are obvious, but in gauging them some means 
of measuring the amount of pollution is required. 
Such a means has been provided by two instruments 
designed by Dr. J. S. Owens and described in a 
pamphlet issued by the makers, C. F. Casella and Co., 
Ltd., 49-50, Parliament Street, London, S.W. 1. The 
first is an automatic instrument for measuring sus- 
pended 'impurity which, in outline, consists of a 
device which filters two litres of air at regular intervals 
through filter paper, thus forming a record from. which 
density can be read by comparison with a calibrated 
scale of standard tints. The second instrument is 
designed 1 o obtain a deposit from dusty air on a 
cover glass, on which th oA afc particles can be counted 
by means of an eye pied^^^meter. .The pamphlet 
gives a desqfljjtttion of dpHumtoents and full direc- 
tions for catalogues 

and panqphiets tjp*ng to mstruments for surveying, 
engineering, ajg Bfe eteoroIog v . pressure and vacuum 
gauges and yilljuers, thermometers, counters, tem- 
perature an^Mhlidity recorders and other scientific 
instrument 


Dyestuffs (Import Regulation) Act* 1926 

The following statement relating to applications for 
licences under the Dyestuffs (Import Regulation) 
Act, 1920, made during September has been furnished 
to the Board of Trade by the Dyestuffs Advisory 
Licensing Committee:— 

The total number of applications received during 
the month was 449, of which 361 were from merchants 
or importers. To these should be added 12 cases 
outstanding on September l, making a total for the 
month of 461 . These were dealt with as follows 
Granted— 326 (of which 289 were dealt with within 
seven days of receipt). Referred to British makers 
of similar products— 79 (of which 65 were dealt with 
within seven days of receipt). Referred to Repara- 
tion Supplies available— 31 (all dealt with within two 
days of receipt). Outstanding on September 30* 
1924, 25. 

Of the total of 461 applications received, 385 or 
84 per cent, were dealt with within seven days of 
receipt. 

Foreign Company News 

The Cie. des Mines d’Anzin and the Etablisscmenf s 
Kuhlmann have founded a company with a capital, 
of 10, 000, 060 francs for the manufacture of nitrogen 
products and chemical products in general. 

, The Societe des Ciments du Calaisis is building 
a large cement factory at Sangatte. The factory 
will include two rotary ovens giving a total annual 
production of 80,000 to 100,000 metric t. 

The Cie. de Bethune has started work at its new 
synthetic nitrogen factory at which the by-products 
of coal are utilised. 

The Societe Soie Art i tie idle de Tubize, the British 
Celanese Co., and several silk manufacturers in 
Lyons are founding a company with a capital of 
65,000,000 francs to work an artiticial silk factory 
at Yenissieux (Rhone). It is intended to begin 
work at the end of 1925 and to produce 500 kg. 
of cellulose-acetate silk per day. 


PUBLICATIONS RECEIVED 

Special Reports on the Mineral Resources of Great 
Britain. Vol. XXV ill. Refractory Materials, Fire- 
clays, Analyses and Physical Tests. By F. 11. K turns, 
B.A., B.Se., and A. Scott, M.A., I). Sc. Memoirs of 
the Geological Survey. Pp. ii+84. 11. M. Stationery 
Office, 1921. Price 3s. 

Isotopes. By F. \V. Aston. Second edition. Pp. 
xi + 182. London : K. Arnold and Co., 1924. Price 
10s. 6d. 

Fourth Annual Report ok the Scientific and Industrial 
Research Council of Alrerta, 19*23. Printed by 
order of the Legislative Assembly. No. TO. Pp. 76. 
Edmonton: J. W. Jeffery, 1921. 

Report of tjik Committee or the Privy Council for 

SCIENTIFIC AND INDUSTRIAL RESEARCH FOR THE YEAR 

1923—1924. Cind. 2223. Pp. iv + 139. Loudon: 

' H.M. Stafci onery Office, 1924. Price 3s. 

Report of the Government Chemist upon the Work of 
the Government Laboratory for the year ending 
March 31, 1924. With Appendices. Pp. 36. H.M. 
• Stationery Office, 1921. Price la. 6d. 
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EDITORIAL 


H E is not dead, says Ptolemy in the prologue 
to his Almagest, who has given life to science. 
What do we mean by giving life to such a 
science as chemistry ? And how is the process to 
be effected ? The life of chemistry may be measured 
amongst other ways by its effect on the community. 
The theory of numbers, we feel sure, deserves to 
be a science, but it is difficult to imagine that 
Wilson’s propositions on prime numbers will ever 
create new industries or be of any practical use. 
Not that we are prejudiced against Wilson ; he 
was a north countryman and a fisherman and had 
other good qualities. Judged by its effect on the 
community chemistry must he not only alive, but 
in the prime of life. Mr. Wooleock has recently 
expounded this to us in unmistakable terms and 
now tells us the subtle arts by means of which the 
least unsophisticated of chemists achieve their 
publicity. The life of a science may also be judged 
by the rapidity of its progress ; hero again chemistry 
comes out well from the trial ; soe in “ Chemistry 
in the XXth Century ” how rapidly it is now deve- 
loping. The future developments are not within 
our imaginations, but will certainly he prodigious. 
Future generations will continue the struggle of 
the highest point of man s w it with the efficacy of 
Nature. We have witnessed artificial silk; some 
day when wood is expensive the raw' material for 
this industry will be artificial cellulose or synthetic 
formose. We imagine, however, that one of the 
most striking symptoms of a robust vitality is the 
interest taken in the science by the, great mass of 
mankind. The exhibition at Wembley has rendered 
most valuable service in this respect to many of the 
sciences . Chemistry , mechanics , electricity and other 
branches of science’ have made an irresistible appeal 
to millions of visitors . The chemical and engineering 
exhibits have been thronged by people of all ages. 
Even 60 learned an exhibit as that of the Royal 
bjgwi visited by numbers beyond the 


limit of our vision. Those who have been to 
Wembley half a dozen times are very grateful 
to it ; those who have not been there at all have 
missed an impressive sight, an epitome of the 
British Empire, infinite riches in a little room, the 
latest achievements of human ingenuity and a 
triumph of British organisation. We trust that 
next year we may again pass through the Alchemists' 
Gate, drink tea in Hong Kong, admire the carving 
of Burma, the natural products of Canada and 
Australia, watch the biscuits made for temporarily 
assuaging the hunger of a younger generation and 
study the value of gravity by that powerful Att- 
wood’s machine, the scenic railway. 

♦ * * 

The historical side of science is urged, as worthy 
of study, by such eminent men as 8ir William 
McCormick and Sir Frank Heath. It has long been 
a favourite hobby of the amateur, who lacks a 
profound knowledge of the subject. Turning for 
a moment to marine biology, it seems that the 
Romans, though familiar with the oyster and the 
murex, were unacquainted with the mermaid. 
A well-known Latin writer commences his oration 
with the following surprising remarks : If a painter 
chose to depict a figure the upper part of which 
was a beautiful woman but the low er part was -a 
fish’s tail, when you were admitted to view his 
picture, could you refrain from laughing? Such 
pictures are now common and excite no emotion. 
A friend of ours who takes an absorbing interest in 
politics tells us that this image explains the whole 
political situation and the cause of the present 
general election. The Labour Party, he argues, 
does not quite deserve the description of beautiful, 
the upper part is, indeed, fair but not beautiful, 
something like the late Mr. Justice' Cozens Hardy. 
According to his view, just as many a cricket eleven,* 
>so, too, the Labour picture is disfigured by an ugly 
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tail, composed as most tails are of extremists. A 
tail is in fact an extremity, the personification of 
the limit. Now tails sometimes include stings and 
sometimes rattles ; whether Mr. Ramsay MacDonald 
sought an election to avoid the stings and arrows 
of his outrageous followers or whether he was 
rattled, our friend is not certain. In his opinion 
the late Government has handled several of the 
most important questions very well; in finance and 
in foreign politics he considers them to have been 
skilful and reasonable. The picture, otherwise so 
pleasing, is spoilt by the hideous tail ; the Prime 
Minister has been cajoled or forced into a situation 
which is considered fishy. The Prime Minister was 
led into wrong by a vision of right ; the Attorney- 
General laboured at his brief, but his explanation 
was obscure. Decipimur specie, recti : brevis esse 
laboro, obscurus fio. Now, w’hether the Premier 
seeks a general election to avoid the attacks of the 
Conservatives or the LiberaLs or his own extreme 
followers — or, iw our friend calls them, prodders — 
is not dear. Prof. Gowland Hopkins showed last 
year at Cambridge that many organic compounds 
are conveniently broken up by the simultaneous 
action of two reagents, the one greedy for oxygen 
and the other greedy for hydrogen. A similar 
process has recently affected the Labour Party. 
Mr. Ramsay MacDonald attacked by those who 
think ho has gone too far and by those who think 
ho lias not gone far enough, hopes by an election 
to shake off some of the enemies of the mermaid 
and at the same time to acquire a less dangerous 
and noisy tail as a support to that sweet reasonable- 
ness which is apparent now that he is, like so many 
Mermaids, on the rocks. To avoid any misunder- 
standing we may state that the friend we have been 
quoting is neither Sir Alfred Mond, not Sir John 
Brunner, nor Mr. Miller- Jones. 

* * * 

The firm of Messrs. Longmans, Green and Co. is 
well known to chemists. Has it not published 
“ Mcllor ” and “ Thorpe,” and some other familiar 
books ? It is perhaps not so widely known that it 
has been publishing books for a couple of hundred 
years, and that it owns the publishing business of 
Messrs. Rivington, established in the year 1711. A 
pleasant and chatty account of the House of Long- 
man, written by Mr. Harold Cox, appears in the 
Edinburgh Review this month, and gives a number of 
such pieces of information. We were tempted after 
reading it to glance at our own meagre store of books, 
and notice how many of our old favourites were pub- 
lished by them. Of Messrs. Longman’s earlier publi- 
cations we found few, but they furnished us with 
“ Scott’s Minstrtds^fcpublished in 1812, and “ Cow- 
per's Poems,.’’ pi$||$ped in 1817. “ Kirby and 
Spence’s of the year 1837 we used to 

read with volumes of the “ Cabinet 

>**#*’” iSjr the Rev. Dionysius Lardner 

ia tfi||||ear 1831, and still worth reading. Our 
NUgBp / 1 White’s Selborne ” is the offspring of 
in 1837, and a well-printed book too. 
/OTOwCto more modern times, we found a favourite 
book, “ Macaulay’s Histojy,** and some old 


school boots with which we struggled in former 
years: “Kennedy’s Latin Grammar” and “Wil- 
liamson’s Differential.” Longmans have published 
books of every sort — literature, classics, mathe- 
matics and science. It is no little achievement to 
have published for two hundred years, during the 
reigns of eight British Sovereigns. The firm was 
well established in the ’45 and a sturdy veteran 
when oxygen was discovered in 1774 — in fact, cele- 
brating its fiftieth anniversary. We can imagine the 
then proprietors having an extra bottle of madeira in 
some mansion in Savage Gardens or other fashionable 
resort of the period. Let us wish them a further 
spell of another two hundred years ; may they con- 
tinue to publish as good books as those we have men- 
tioned and to be successful and happy ! Chemistry 
and Industry has often had occasion to turn to 
Mellor and to Thorpe, and we fancy that some of 
the articles we have published by the Rev. Basil 
Valentine White would have taken different shapes 
had not “ White's Selborne ” been handy to assist 
him in their compilation. It is a matter of regret 
to find that Basil Valentine himself is considered to 
be almost a legendary person. 

* * * 

Dr. Levinstein has given us a history of the dye- 
stuff industry in its early days, which contains infor- 
mation now to most of us, and presents to some 
extent a line of argument different from the usual 
ones. He has sources of information, including his 
own retentive memory, which make his account un- 
usually interesting and give it the authority which 
belongs only to those who write at first hand. Thanks 
to him alid to Prof. G. T. Morgan, we know the 
most essential facts in the early history of the coal- 
tar colours and the present state of their manufacture 
in this country. As to the future of the industry 
in this country, in America, in France and in Switzer- 
land, only a political candidate could speak with any 
assurance, and the history of countries which enjoy 
the system of elections shows a number of instances 
of electoral prognostications which have turned out 
to be exaggerated. In the case of the British Dye- 
stuffs Corporation, Mr. Sidney Webb a few days ago 
announced that the Government would veto the pro- 
posed agreement with the Interessen-Gemeinschaft. 
Will some new r agreement or some new' policy take its 
place ? The chief difficulty in recommending any 
policy is the ignorance most of us possess of the 
details of the business of the Dyestuffs Corporation. 
There is no good reason why these business details 
should be disclosed to the public, and yet indirectly 
the public is a good deal concerned. In many suen 
difficulties, the writing down, in accurate terms, of 
the essential facts is a method of indicating the only 
possible policy. Probably a careful judicial survey 
of the whole position, looking at the dyestuff problem 
from the national point of view, would be of great 
value. The directors of the Dyestuffs Corporation 
are bound to consider the problem mainly, even 
almost exclusively, from the point of view of their 
own shareholders. Hardly anyone else has now the 
detailed information necessary for an impartial 
survey of the situation. 
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THE BRITISH EMPIRE EXHIBITION 


The British Empire Exhibition at Wembley is 
a veritable microcosm ; it includes countries from 
every continent ranging from the tropical to the 
polar. It comprises amusements, art, music, en- 
gineering, coal mining and every other industry, 
and it has a scientific side which is almost 
equally varied. In several of our previous issues 
we have described in considerable detail the exhibits 
of chemistry and chemical engineering ; we have 
not had an opportunity of mentioning all of those 
that deserved mention, but in this article we hope 
to rectify the more important of these omissions. 
We have also not done justioe to that wonderful 
exhibition of Pure Science arranged by the Royal 
Society. The Royal Society excluded chemistry 
from its arrangement so as to avoid clashing with 
the exhibits in the Palace of Industry, and it gene- 
rously helped in that province which forms the 
“ debatable land ” between chemistry and physics. 
Its own exhibit, in the British Government Pavilion, 
contains important and interesting exhibits dealing 
with geophysics, zoology, botany and physiology, 
but the greater part is taken up by a most valuable 
physical exhibit. The structure and nature of 
matter, electricity and the atom obviously are of 
supreme interest. The handbook prepared by the 
Royal Society is very helpful ; it is readable and 
good. It would be twice as good if it were twice as 
long : perhaps even its excellence would have 
varied with the square of its length. There is not 
a chapter in it which does not make the reader 
wish for more. Sir Joseph Thomson, Sir William 
Bragg, Sir Ernest Rutherford and Dr. Aston have 
written the portion which deals with atomic physics ; 
it is fortunate for the public that they each have 
a gift for popular exposition. They have them- 
selves done original work of the highest quality 
and considerable quantity, and the apparatus and 
devices shown are of historical importance. These 
include the apparatus by which the existence of 
electrons was detected and their mass and velocity 
measured, the earliest photographs of positive ray 
spectra, Fleming’s original rectifying valves, Aston's 
mass spectograph, Wilson's photographs of ionising 
articles, Joly’s photographs of the haloes caused 
v radioactive minerals, early incandescent lamps 
of the period 1880—1882, Crookes’ tubes, Bragg's 
ionisation spectrometer, diffraction gratings and 


extremely delicate apparatus for refinements in 
measurement, ultra- micrometers, crystals of metals, 
and sections illustrating the structure of metals and 
alloys. There are besides these very many other 
pieces of apparatus illustrating the phenomena of 
heat, electricity, light, explosions and many astrono- 
mical exhibits of singular interest. 

The exhibits and the handbook also deal with 
such interesting topics as relativity, the structure 
of stars, spectra, the rare gases, the atmosphere, its 
water vapour, the phenomena of rain and thunder- 
storms, the origin of man, the circulation of the 
blood, muscular work and mimicry. There is an 
excellent chapter on weather forecasting by Colonel 
Gold, with special mention of cyclones. Prof. 
Woodward describes the skulls of the earliest men, 
and shows casts of the Piltdown skull and that 
recently found at the Rhodesian Broken Hill mine. 
The Natural History Museum shows diagrams 
illustrating Mr. Carruthers’ work on the evolution 
of the carboniferous corals. One must have more 
time ; there is so much to learn, so much to see, 
so many people to talk to, so much to read, and alas, 
so much to write. 


PALACE OF INDUSTRY 
The Chemical Section 

History relates that when the famous French 
author Stendhal wished to write a sentimental novel, 
he used to re-read a few dozen pages of the Penal Code, 
“ to acquire the atmosphere,” as he said. To write 
about the British Empire Exhibition, the Official 
Catalogue provides an unfailing stimulus. Repeated 
visits have brought, not weariness, but the conviction 
that at least another year is wanted before the average 
human brain can grasp the details of the unrivalled 
pageant of industry and Empire that is set out at 
Wembley. The effect of the Exhibition cannot yet 
be measured, but the interest taken by the public in 
the Chemical Section, as well os in the scientific 
exhibit which shows so strikingly the vigour and 
resource of British chemistry, suggests that even 
those who still try to solve the question, ” When is a 
chemist not a chemist ? ” will realise what is the true 
answer. The Exhibition is so packed with food 
for thought that it is perhaps as well that exigencies 
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of time and ffpaoo stricthr limit the fongth of this 
account, otherwise one might go on for ever. Men- 
tion cannot be made of all the thousands of exhibi- 
tors and the myriads of exhibits, and to avoid any 
question of precedence the different firms will be 
dealt with in alphabetical order. 

The stand of Baird and Tatiook (London), Ltd. is 
so arranged that the first thing to catch the eye is a 
fascinating little model of a laboratory bench, and 
when this has been inspected there arc enough 
interesting things to tempt a lengthy stay. One 
visitor, after inspecting the latest types of balances 
and hydrogen-ion concentration apparatus went 
away richer by a number of handsome publications, 
which the publishers modestly call “ circulars.” 
There was one of Electric Furnaces anci Pyrometers, 
others on Apparatus for the Determination of 
Hydrogen-ion Concentration, Electrometric Titra- 
tion Apparatus, the “ Hurrell ” Homogeniser (a new 
high-speed film mill), and a tempting list of pure 
chemicals, reagents and stains. One can only advise 
those interested to obtain these circulars. 

A stand which is an excellent illustration of the 
wide meaning that must be attached to the words 
“ chemical industry ” is that of F. W. Berk & Co., 
Ltd., a firm which has manufactured and merchanted 
chemicals since the Franco-Prussian war. Acids, 
which are the firm’s pride, are to be seen— accuimi- 
lator, sulphuric, dipping, hydrofluoric, hydrochloric 
acids, as well as organic acids. The protection of 
ships against corrosion and fouling requires the use 
of large quantities of chemicals annually, and of 
these products suboxide of copper, sulphocyanide of 
copper, and the red and yellow oxides of mercury are 
on show. Messrs. Berk also exhibit tin oxide, 
hydrogen peroxide in liquid form as well as in solid 
form for export, alkaloids, mercury salts and a wide 
range of crude drugs. The visitor will also see the 
products which the firm imports, particularly sulphur, 
mercury, potassium salts, earths, ochres and many 
other materials, and will note the care with which 
packing is carried out, an important consideration 
for consumers at home or abroad. 

British Drug Houses, Ltd., provide at their stand 
an elegant brochure which gives an interesting 
account of some of the firm’s chief products, such as 
various aids to beauty. Headers of this Journal 
will think rather of the “ B.D.H.” fine chemicals, of 
their invaluable series of standardised solutions and 
reagents for analysis, of their indicators for use in the 
determination of hydrogen -ion concentration and 
last, but not least, of the B.D.H. insulin. In an 
exhibition, it is difficult to show everything the 
firm makes, so it must be remembered that the 
B.D.H. list of chemicals for research and analysis 
already includes the names of over 3000 substances, 
and is continually being added to. A feature of the 
list is that, although^ refers mainly to chemicals of 
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prices are also given of com- 
•|That a convenient source is 
iutities of commercial grades that 
$ but not easily by the pound. 
Iritish Dyestuffs Corporation has 
be public. There is no overwhelming 
in bottles to dismay the onlooker, 
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' bifi ike sheen of silks, the glow ofc 8otouw 
textiles to arouse bis interest. An<f while ne is 
looking at the exhibit showing the Indian process of 
knot dyeing, his eye will be caught by a mode) of 
a two- oay shed illustrating the manufacture of a 
simple dyestuff in all stages from the coal-tar to the 
grinding and weighing machine. All the products 
yielded oy the process in actual practice are to be seen 
in bottles placed in a separate stand* Those “ expe- 
rienced in the art ” will be able to obtain at the stand 
a booklet on the dyeing of artificial silk which 
describes the various kinds of artificial sill? and their 
dyeing properties. The Cellutyl colours have been 
specially manufactured for the purpose of dyeing 
‘uelanese,” a cellulose acetate silk, and brilliant 
examples of the results they give are to be seen in 
cases. The thoughtful visitor will- do well to ask for 
the Corporation’s brochure on “The British Dye- 
stuffs Industry, 1856-1924” and in it he will find an 
excellent account of the vicissitudes of the industry, 
and will gather something of the magnitude of this 
undertaking, born out of the stress of war. 

The stand of Brunner, Mond and Co., Ltd., and 
their associated companies is one of the most 
interesting in the Chemical Section, as it is also 
the largest. The Brunner Mond specialities — soda 
ash, caustic soda, sodium bicarbonate, soda crystals, 
“ Crescent laundry soda,” “ Crex,” calcium chloride, 
ammonium chloride, ammonium carbonate, and 
sulphate are too well known to need comment. 
Perhaps the most significant item in the display is 
silicate of soda, a subject to which Messrs. Brunner 
Mond have devoted extensive research work for a 
number of years past. One of its most valuable 
applications is for the hardening of concrete, and 
Messrs. Brunner Mond now supply a special grade, 
known as P. 84, for this purpose, which contains 
3*3 molecules of silica (Si0 2 ) to 1*0 molecule of soda 
(Na 2 0). The result of treatment is that all the 
pores are completely filled to a depth of } in. — $ in. 
with a silicious mortar or binding material, giving 
an intensely hard outer layer, a feature of the stand 
being the motor-driven abrasion machine demon- 
strating the great increase in hardness of concrete 
treated in this way. Silicate of soda in many 
different grades is also used in making acid-proof 
cements, as a size for paper, for making soaps, and 
as an adhesive, and further important develop- 
ments may be expected. ; 

The Castner-Kellner Alkali Co., Ltd., Buncorn, 
exhibit at the same stand a large range of electro- 
lytic sodium and chlorine products, including caustic 
soda, bleaching powder, liquid chlorine and sodium 
peroxide. The Electro Bleach and By-Products, 
Ltd,, Middlewieh, are showing bleaching powder, 
caustic soda, soda crystals and ammonium car- 
bonate. A wide range of heavy chemicals is shown 
by Chance and Hunt; Ltd., Oldbury, including 
sulphuric, nitric and hydrochloric acids, sodium 
1 sulphide, saltcake, pure table salt, caustic soda, 
ammonium carbonate and oxide of iron pigments. 
The Buxton Lime Firms Co., Ltd., Buxton, show 
lime in practically all forms, including a very pure 
form of hydrated lime containing almost 100 per 
cent. Ca (0H) a . The Synthetic Ammonia and Ni ; 
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-feiCtijis, Billinghara, have a very interesting wide field of the heavy-chemical industry, as illus- 4 

exhibit of ammonia and sulphate of ammonia which trated by Messrs. Crostield and Sons * 

° f thC by a modiftcation One of the earliest manufacturers of Magenta was 
of the Haber process , ;• Dan Dawson Brothers, a firm founded in 1858, 

fissential oils are the speoiahtv of W. J. Bush and which also made Soluble Blue, Chrysoidine and' 
Co., and on their stand there they are in quantity. Bismarck Brown. To-day the works of the Colne 

All the perfumes of the Spice Islands seem to have Vale Dye and Chemical Co., Ltd., stand on the same 

been ravished for our delectation, and the pleasant site at Milnsbridge, near Huddersfield, as the original 
habit of allowing names of localities to appear on factory of Dan Dawson Brothers. At the company’s 
the stand is a further delight, for who can resist stand one can see the same colours as those made by 


products from Mitcham, Messina or Grasse ? But 
there are also harmless dyes for colouring food, 


its predecessors, and many others besides to show 
the immense strides that have been made since those 


flavouring and . fruit essences, fixed oils, fats and early days. There are dyestuffs for textiles, paper, 
waxes, synthetic vanillin of perfect purity, many jute, leather, wool, ink, paint and varnish, whether 
chemicals ranging from benzoic and salicylic aoids blues for inks, nigrosine for boot polish, or Bismarck 


to isinglass, gelatin and menthol. There are am- brown for leather or furniture. The firm watches 
monium chloride and anhydrous aluminium chloride, carefully over the quality of its products, and main- 
chloroform and cream of tartar, potassium bromide tains a research staff to investigate its manufactures" 
and sodium bicarbonate. There is ample choice and discover new ones. 

and everything of guaranteed purity. A chemical engineering firm such as W. J. Fraser ' 

Burt, Boulton and Haywood, Ltd., have a joint and Co., Ltd., of Dagenham, is rather at a dis- 


exhibit with the Midland Tar Distillers, Ltd., the advantage in an exhibition, as there is not space 
Southwestern Tar Distilleries, Ltd., and Synthite, for the installation of large plants. Messrs. Fraser 
Ltd. Pride of place is, of course, given to coal tar and Co., however, have instructive models showing 
and its products such as refined tar, Tarphalte and the working of various types of chemical apparatus 
Tarvia B for road work, pitch for briquetting and photographs are shown in number, so that the 
and varnish, lamp carbons, greases, naphtha, an thru- visitor can appreciate the chief features. Auto* 
cene oil, naphthalene, creosote, phenol, cresol, toluol, claves, stills, condensers, dephlegmutors, heaters, 

coolers, driers, stirring gear, pans, tanks, pumps, 


benzol, ammonia in various forms, syntan, 


Superac Z ’ (a rubber accelerator), and even lawn conveyors are a few of the types of apparatus made 
sand. There are models of continuous tar-distilling at Dagenham, and one cannot conclude without 


plant, for the use of which Messrs. Burt, Boulton and mentioning the Mills-Paekard sulphuric-acid p 
Haywood are prepared to grant licences, as well as of which Messrs. Fraser are the British agents, 
a. complete model of a creosotinc plant. Of much The Ona JAaht d Tnke flnm nmiv Ltd . 


a complete model of a creosoting plant. Of much 
interest are the specimens of Synthite, either as 
an amber- coloured substance for use in making 
electrical varnish, as a plastic material, or, in its 
final form, as a hard solid in many beautiful colours 
used as an ornament or an insulator. Synthite, 


mentioning the Mills-Paekard sulphuric-acid plant, 
of which Messrs. Fraser are the British agents. 

The Gas Light and Coke Company, Ltd., con- 
tinues to grow in size, and fearsome statistics are to 
be had showing the miles of piping needed to supply 
its myriad customers with millions of cubic feet of 
gas. This, the chief side of its activities, is only 
hinted at in the Chemical Section, but the exhibit 


Ltd., are the largest makers of formaldehyde in the has driven home to the visitor the importance of the 
British Isles and consequently make a feature of gas industry, not only as a source of heat, light and 
their 40 per cent. vol. material, power, but as a source of indispensable chemicals.' 

The Clayton Aniline Company, Ltd., havS arranged Thus the stand contains specimens of tar, pitch and 
its stand so as to provide a survey of the maim- naphthalene in various forms, carbolic acid and its 
factures of the firm, samples and exhibits being shown numerous derivatives are there in array, there are 
to illustrate the stages of the working up of raw ammonia, toluol, solvent naphtha and the prussiates 
materials into finished products and the industrial of potash and soda, as well as beta-naphthol and 


applications of the dyestuffs thus obtained. Textiles, 
leather, painting and printing are a few of the 


salicylic acid. Of interest are the various shades of 
Prussian and bronze blues both in paste, lump and 


industries that use the company’s dyes. Prominence powder form, all guaranteed to be pure colour. 


is given to the Clayton Aniline Company's well- Self-contained manufacture is the keynote of the 
known Magenta, shown in the form of powder and stand of the Bradford firm of Hickson and Partners, , 
crystals. Ltd., who state that the only raw materials they 

The soap made by Joseph Crosfield and Sons, Ltd., purchase from outside sources are sodium nitrate, 
could provide the writer with many a text, but crude benzol, and sulphur either elemental or as 
when tne audience is a chemical one, caustic soda, pyrites. A case shows how the various products 


glycerin and sil icate of soda constitute ample themes . 
The difficulty with silicate of soda is rather to suggest 
uses for which it is not fitted. A material that can 
be used for cementing high-speed abrasive wheels 
or dust-proofing concrete, for sizing paper or making 
ink is not an ordinary product. There it is, as glass 
or solution, and there is carbosil, doueil (the new 
base-exchanging and vapour-absorbing material),* 
eraa cement. This is merely a glimpse into the 


are obtained, starting from crude benzol. Messrs. 
Hickson usually sell their intermediates to other 
dyemaking firms, which carry out the production 
of the finished dyestuffs. Aniline is a speciality, 
but a few finished dyestuffs are produced, two 
important ones being magenta (sold Under its original 
British name of “ Roseine ”) and sulphur black. 
The firm owns the British Patent rights of Vidal's 
sulphur blacks, of which a series is now marketed; 
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Messrs. Hickson take a just pride iu the perfection of 
their plant, so that products of consistent purity 
can be obtained, and much importance is rightly 
attached to their research department, which is 
devoted exclusively to the development of new 
products. 

The lover of fine chemicals will find much of 
interest at the stand of Howard and Sons, Ltd., 
whose products also include those of their branch 
house, Hopkiu and Williams, Ltd. All the chief 
pharmaceutical chemicals are on show, some of the 
specialities being benzoic acid and benzoates, salicylic 
acid and salicylates, anaesthetic ether, isopropyl 
alcohol for making perfumes, the easeful “ bismuth 
carb. P.B.,” and many other bismuth salts, calomel, 
hydrogen peroxide in 10 vol. and 20 vol. strength, 
the well-known Howard's magnesium sulphate, 
sodium bicarbonate and sodium sulphate, synthetic 
menthol, and various volumetric solutions. Perhaps 
the most interesting exhibit is the fine range of quinine 
salts and synthetic quinine derivatives, the latter 
furnishing some valuable anaesthetics. Hopkin and 
Williams, Ltd., are, of course, known as the makers of 
standard analytical reagents, in the production of 
which this firm was the pioneer in the Empire, and 
on their stantl w ill be found many other fine chemicals, 
amongst which are a series of thorium salts used in 
making gas mantles, uranium and cerium compounds 
for ceramic products, and cerium salts used in tanning 
and dyeing. 

The exhibit of Johnson, Matthey and Co., Ltd., 
can be classified in soetions. One section illustrates 
the rare and precious metals in which the firm has 
so long specialised, gold, silver, platinum and related 
metals being shown in natural or crude form and in 
the finished state after refining. The early develop- 
ment of platinum as a commercial metal is largely 
the history of the firm, and it is interesting to note 
that the standard metre kept in Paris is also 
made by them. Another section includes prepara- 
tions of gold for use in electroplating, photography, 
and in ceramics, the indispensable nitrate and 
cyanide of silver, metallic oxides used to impart 
colour to enamelled ware, lustres for ceramic wares, 
undcrglaze colours, glaze and body stains, and 
colours for use on glass. Antimony, bismuth and 
mercury and various of their salts are to be seen, and 
completed articles made from metals supplied by 
Messrs. Johnson, Matthey, round off a fascinating 
display. 

It would be a confession of ignorance not to be 
able to say what products are to be found on the 
stand of the Mond Nickel Company. Everyone 
knows tho Mond nickel and the Mond sulphate 
of copper, so a visit can bo paid to the firm’s 
second stand in the Palace of Engineering, where 
Henry Wiggin and Co. are ready to educate 
the prospectiy^jfclient in the uses of the alloys 
of nickel YJjttj£;oopper and zinc (nickel-silver), 
with coppjj^Hmd with chromium. There ate 
the Eerr^y^HKnstimtan alloys used in electrical 
i it ist JpErightray and Redray alloys with 

their^|^jj|y^p to high temperatures, and Corronil, 
an remarkable resistance to heat and 

cor mll Bg^ * a bl e ^tle booklets are to be 


obtained from Messrs. Wiggin which set out the 
history of the different alloys and give tables of 
mechanical and chemical ’properties. Cobalt both 
as metal and as compound is tne subject of another 
booklet and there are also interesting exhibits. 

Chemical manufacturers will bo attracted by the 
display of ebonite goods on the stand of David 
Moseley and Sons, Ltd., a firm which has been 
making these goods for a long time, some of them 
still being in use after 25 years’ service. There 
are pipes, bends, taps, pumps, sparge boxes and 
specialities for all trades, in addition to hose and 
all sorts of mechanical goods. Tyres are pre- 
dominant on this stand, but the illustrations of the 
work that can be done with ebonite should not be 
missed. • 

The exhibit of Murgatroyd’s Salt Works, Ltd., 
shows that salt can be as much a fine chemical as 
it is, ordinarily, a heavy chemical. This firm 
specialises in the production of two qualities of salt, 
one of medicinal quality which conforms to the 
requirements of the British Pharmacopoeia, and the 
other of analytical quality, guaranteed analytically 
pure. Salt for all the ordinary purposes is also 
supplied by the firm in any amount or quality. 

Newton, Chambers and Co., Ltd., as would he 
expected, concentrate on the exhibition of the 
many applications of “ Izal,” but they have other 
claims on the interest of the chemist, despite the 
claims of the many informative exhibits on their 
stand. They supply cast iron and steel work for 
chemical factories and by-products plants, they 
own collieries, distil coal and make a variety of 
chemicals. 

The whole stand of the Nobel Industries, Ltd., is 
so interesting that there is some danger of neglecting 
the exhibit of Necol Industrial Collodions, Ltd., 
which is owned by the former company. Collodion 
is used in modern industry for a great variety of pur- 
poses, and the Necol collodions are supplied in colours 
and possessing qualities to suit the user’s require- 
ments. Other products of this firm are collodion 
cottons and pyroxylin for all technical and industrial 
purposes. Tho industrial applications of the firm’s 
products to leather and other materials are well 
illustrated. 

One cannot but call attention once more to the 
charming rubber “ garden ” on the stand of the 
North British Rubber Co., Ltd., with its loggia, its 
rubber fountain with rubber water-lilies and goldfish. 
Tho crazy paving illustrates one of the forms of the 
Paraflor rubber carpeting which has been supplied 
by this firm to so many exhibitors at Wembley, over 
30,000 sq. yards having been laid. Such a convenient 
floor covering will find many uses, whether in the 
home or in industry, and the rubber “ garden ” will 
linger in the memory as a pleasant reminder of the 
company and their products. 

Anthraquinone dyes for silk and cotton and 
acid alizarine dyes for wool are the specialities of 
Scottish Dyes, Ltd., who apply the name Caledon 
Colours to their products to show what good things 
come across the border. Two new colours produced 
by this firm are Caledon Red Violet 2RN and Caledon 
Brilliant Violet R, and samples show the fine shades 
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they produce, the former colour being used in com- 
bination with Caledon Red BN for dyeing casement 
curtains. The firm’s standard products are shown 
together with textiles on which the dyes have been 
used, and there are also interesting specimens of 
intermediates, amongst which mention may be made 
of methylarnino hydrochloride, phthalic anhydride 
and naphtbanthraquinone. Other dyestuffs of interest 
are Solway Green and Solway Blue Black, which are 
equivalent, respectively, to Alizarine Cyanine Green 
and Alizarine Blue Black, Here again the evidence 
of careful manufacture supported by sustained 
research will convince visitors of the ability of the 
industry. 

The familiar “ Metro ” brand calls attention to 
the stand of the South Metropolitan Gas Company, 
at the sign of the Benzene Ring. Here wood stained 
in delicate shades with creosote competes for atten- 
tion with the samples of smokeless fuel, and the 
dazzle of sulphate of ammonia draws the eye from 
the cabinets containing a selection of Metro chemical 
products. Intermediates for dyes, sodium sulphide 
for the tanner or dye-maker, “ hypo ” for the photo- 
grapher, sodium salts for the glass maker, ammonium 
chloride for the galvaniscr or for making electrical 
batteries, all these are shown. And there is sulphuric 
acid of all strengths and enough coal-tar products 
— benzol, toluol, solvent naphtha, creosote oils, 
cresylic acid, pyridine and anthracene — to impress 
the most incurious with the mystery and value of 
raw coal. 

Spencer, Chapman and Mcssel, Ltd., are so well 
known as makers of sulphuric acid that nothing need 
be said about their product, save that it is to bo seen 
in all strengths, whether for accumulators or for 
laboratory or other use on their stand, flanked by 
displays of hydrochloric and nitric acids. There are 
also samples of saltcake, nitre cake, and iron oxide 
for use in industry. The simplicity of the display is 
highly effective. 

Messrs. Stafford Allen and Sons have provided an 
exhibit that combines interest with instruction. 
Plants that yield the perfumes for which the firm is 
noted are shown growing in pots ; there are speci- 
mens illustrating the yields and qualities of essential 
oils obtained, and there is a small extraction press to 
show how the oils arc extracted. Packed products 
complete a stand which is notable for the care with 
which it has been thought out. Numerous specimens 
are shown of crude and refined drugs, the packing 
and display of which is most creditable. 

The Thermal Syndicate, Ltd., has an impressive 
collection of their Vitreosii articles made in fused 
silica ware and technical difficulties seem to offer 
no hindrance to the production of any form or size 
of apparatus within reasonable bounds. An ob- 
jection has been raised that Vitreosii ware is fragile ; 
this is true, but in actual practice it has been found 
that more care is taken of articles made of Vitreosii, 
so that it actually lasts longer. The well-known 
“ Vitreosii ” gas globes are a special feature of the 
stand, but the chemist will find all the important 
laboratory material and the manufacturer will be 
interested in the basins, beakers and balloons for 
use in making mineral acids, some line, large con- 


densing coils, coolers, distillation apparatus, Glover 
tower fittings, plant for the production of acids, 
in fact for any process in which resistance to cor- 
rosion and changes of temperature is necessary. 

Thos, Tyrer and Co., Ltd., have a representative 
display of their “ Sterling ” brand chemicals, impor- 
tant products being their bismuth salts, hypopnos- 

J )hites, mercurials, siccatives, acids and ethers and a 
arge number of granular and scale preparations. 
Salts of nickel, antimony, manganese, barium, potas- 
sium, copper, zinc and tungsten and other metals 
are also neing shown, but it is to bo regretted that 
reasons of safety have prevented the exhibition of 
their acetone, amyl acetate, pyroxylin and collodions, 
which are now utilised by so many industries and in 
so many forms. The analyst is catered for equally 
with the pharmacist, and photography, rubber vul- 
canisation and anti-fouling compositions, to mention 
but a few, all pay tribute to the Sterling ” brand 
chemicals. 

One cannot add much to the previous note about 
the United Alkali Company, and if there possibly is 
anyone in any industry that does not know' their 
products, a visit should bo paid at onco to the 
company’s stand. There can be obtained a pamphlet 
w r hich describes the company’s manufactures and 
their applications. Agriculture, building and deco- 
rating, ceramics and cements, disinfectants and 
cleansers, dyes, explosives, food products, tobacco, 
leather, medicine, metallurgy, paint, paper, textiles, 
oils and fats, all are furnished with some product 
from bath crystals to paranitrophenol, from chlorine 
to zinc chloride, from acetic acid to baking powder. 
For the technician another booklet is provided which 
summarises the chief manufactures of the United 
Alkali Company, namely, mineral acids, ammonia, 
bleaching agents, disinfectants, salt, and, of course, 
soda ash and various sodium salts. It is of interest 
to mention the company’s Ch loros disinfectant, 
which, when used in the proper proportion for 
sterilising sewage has been found to have no ill 
effect upon fish. This disinfectant is also largely 
used, on account of its detergent and sterilising 
action, in breweries and distilleries, and it is of value 
for cleaning bottles. To give a further illustration of 
the wide field covered by this old-established com- 
pany, other manufactures included standard copper, 
purple ore, sulphur, calcium carbide, commercially 
pure antimony pentachloride, arsenic, and even 
chloroform. 

PALACE OF ENGINEERING 

Insulating ajid packing materials of every descrip- 
tion are exhibited by A tt water and Sons on their 
stand. All the most approved types of insulating 
material for electrical work are there and the chemical 
engineer will find packing statable for every kind of 
joint, belting, mica, vulcanised fibre, and some 
interesting bakelite and ebonite products. Much 
depends on material used for packing and insulation, 
and the products of a firm which has specialised in 
these materials will repay close attention. 

The stand of Sir W.’H. Bailey and Co., Ltd., 
also contains a good deal of interest to the chemical 
engineer. The Bailey air compressors and vacuum 
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pumps are well known and so are the Bailey pumps, 
whether ram, piston, centrifugal, rotary or hand 
pumps. A variety of hydraulic plant is illustrated 
and the inquirer can obtain information about 
products ranging from fusible plugs and acid pumps 
to steam injectors, autographic recorders and turret 
clocks. 

Bell’s Poilite and Everite Co., Ltd., show a variety 
of their well-known Poilite and Everite products, 
but the biggest display of Poilite flat sheets is to be 
found on the acres of roofs at the Exhibition which 
are lined exclusively with Poilite. Everite roofing 
sheets of various forms are shown, and it is worth 
noting that the makers claim that Everite becomes 
stronger with exposure, and as it is impervious to 
weather and resists fire, rot, and chemical action, 
it is an attractive material for the constructional 
work in chemical factories. 

Centrifugal machines and hydro-extractors mono- 

E oliso the stand of Thomas Broadbent and Sons, 
>td. There are machines to be seen in metal or 
plan which are driven by steam, belt, electricity 
or water and arc used for drying granular materials 
such as sulphate of ammonia, naphthalene, sugar, 
nitrates and crystals, or for separation, decantation, 
clarification, precipitation, degreasing and many 
v other processes. The firm takes a just pride in its 
products and ensures that they shall represent the 
latest practice with the help of an efficient technical 
staff that specialises in problems of centrifugal sepa- 
ration. 

Fire-clay goods of all types are exhibited by the 
Glenboig Union Fire Clay Co., Ltd., a firm which 
not only profits from the experience accumulated 
during a very long period of years, but directs its 
application with the help of a fully equipped laboratory 
which is responsible for the examination of all the 
raw material used, of every' phase of manufacture 
and of the finished products. The exhibit includes 
fire bricks of every description, acid-resistant bricks, 
special bricks for metallurgical furnaces, gas retorts, 
bricks for retort settings, coke ovens, glass and 
chemical furnaces,, sewage pipes, junctions and many 
other manufactures essential to industry. For the 
Glenboig bricks, it is claimed that they are of un- 
equalled quality for use in furnaces, being extremely 
resistant to great heat, changes of temperature, 
and wear. 

Amongst the exhibits of the G Wynnes Engineering 
Co., Ltd., are a steam turbine-driven pump of the 
two-stage impulse type, some of the “ Invincible ” 
multi-stage pressure pumps for work such as drainage 
and loading oil, fire pumps of varioq| types, sewage 
traps designed to permit the use of centrifugal 
pumps for handling liquids which contain solid 
material that would choke the pump if it had access 
to the impeller, and a number of the “ Invincible ” 
"ball- joints for ^xifele connexions in many sizes. 

When adm^^g^the refrigerating machines exhib- ' 
ited by J. aif^^Hall, Ltd., it should be remembered 
that this been working continuously at 

I^rtford since 1785, so that it is one of the oldest 
engineering ferns in the world. It made the first 
gtaehhie and the first trunk engine installed 
in a;.$$p v |pd hqe associations witW Richard Trevi- 


thick, of locomotive fame. Nowadays, the fiim con- 
centrates its attention almost entirely on refrigerating 
machinery, which is well represented on the stand. 
There is a Targe tandem steam-driven carbon dioxide 
machine for use in refrigerator ships, a high-speed, 
electrically- driven, enclosed ammonia machine for 
making ice, a twin -compressor, marine-type, carbon 
dioxide machine (also electrically driven) for large 
provision chambers, a steam-driven carbon dioxide 
machine fitted with a multiple-effect compression 
system designed to increase the output When external 
temperatures are high, a small ammonia machine 
suitable for small cold stores, and a high-speed 
ammonia machine that is specially designed for small- 
scale work whether in shops or for the home. The 
chemical engineer will find much of interest on this 
stand, and the user of cold storage will find food for 
thought. 

The “ P & B ” evaporators are to be found on the 
stand of Alton and Co., Ltd., of Derby, a firm which 
specialises on pipe w r orlc — the specimens of corru- 
gated steel expansion pipes on show have led to 
many questions as to -how is it done \ ” The 
evaporator on the stand is one of the Prache and 
Bouillon plants, for which the sole licence in the 
Empire is held by P. and B. Evaporators, Ltd., the 
plants being made at Derby. The special feature 
claimed for this plant is that it solves the problem 
of make-up feed water, thus avoiding losses due to 
scale, corrosion and priming, as well as those due to 
excessive blow-down and low evaporative efficiency. 
Working is unusually economical and other virtues 
are claimed for the plant, of which a full description, 
with working figures, is given in a booklet issued by 
P. and B. Evaporators, Ltd. 

On the stand of Pott, Cassels and Williamson one 
would expect to find centrifugal machines, and there 
they are. Little can be said of moment about a firm 
that, not long ago, delivered an order of 75 elec- 
trically driven centrifuges to one of the largest sugar 
factories in the East Indies. These machines were of 
the overdriven type, a special feature of the sus- 
pension being the solid steel spindle combined with 
ball and sleeve bearings and self-adjusting rubber 
buffers. Many types of centrifuge are made to suit 
each particular class of material, and the firm is 
always glad to advise on the best type of plant 
to use. 

The Pulsometer Engineering Co., Ltd., show the 
“ Flcxala ” and “ Eesiline ” centrifugal pumps, 
which are specially designed for pumping liquids or 
sludge containing solid or abrasive materials. The 
pumps are fitted with a rubber-coated impeller with 
flexible vanes of rubber, thus providing another 
application of rubber in Which its resistance to 
erosion is utilised. 

Near the Bessemer Gate is an exhibit which should 
not be missed— that of the Ruths Steam Accumulator 
Co., Ltd. A system of steam accumulation which 
gives a fuel economy of 15 to 30 per cent., increases 
the output of the factory by 10 to 30 per cent., and 
reduces the boiler surface by something like 25 per 
cent, is worthy of close consideration by every 
steam User. T?he Ruths steam accumulator has. 
already been described i\y this Journal, and 
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mbi^ts are open for consideration. A particularly 
striking example of the reduction of boiler heating 
surface by equalising the boiler load with the Ruths 
Steam Accumulator • is given on the stand ; the 
number of boilers required was reduced from four 
to two. ■- ... • •• 

Piping of all kinds, for high-pressure steam, re- 
frigeration, gas and water, whether high or low 
pressure, telephone equipment, boilers, both marine 
and land, superheaters, turbines and tube wells 
dominate the display of Stewarts and Lloyds, Ltd. 
For ev^ry purpose for which a pipe can be used this 
firm has a suitable type, and in case there should be 
anyone so bold as to doubt, there are test pieces in 
-abundance. There are specimens that have been 
subjected to cold expansion and cold flattening and 
cold crushing; some have been “ concertinad ” 
while cold ; others have been turned inside out, 
and to make assurance doubly sure there is a small 
electric motor that compresses and releases a 3-inch 
expansion bend every 30 seconds, so that by the 
time the Exhibition closes the bend will have been 
tortured over 200,000 times, and it could probably 
continue. To show the capacity of the firm, there is 
a steel billet weighing one ton, with a piece of tube 
made from a similar billet, and near by 1-inch gas 
tubing is bent to spell out “ Stewarts and Lloyds, 
Limited,” to show the quality of the material. The 
secret is that all stages from raw ore to finished 
article are controlled by the firm, so that quality can 
be insured and maintained. 

Allen West and Co., Ltd., of Brighton, show a 
variety of switches that are of interest to chemical 
engineers, as they are designed to stand rough 
handling, are practically “ fool-proof,” and perfectly 
dust-tight; they can also be made “water-tight” 
to Admiralty specification if required. Another 
exhibit on the stand is the insulating material 
developed by Messrs. Allen West and Co., which 
is used on their switches and other electrical plant. 

The power house iri the Electrical Section contains 
some of Messrs. Allen West and Company’s switches, 
and, amongst other apparatus of interest, are three 
centrifugal separators used for purifying the lubri- 
cating oil for thfc turbines. These centrifugal 
separators are made by the De Laval Chadburn Co., 
Lted., and represent the i& test type of well-known 
De Laval centrifuges. The De Laval Chadburn Co., 
realising that each liquid possesses ts own peculiar 
features, offer to investigate each particular problem 
so that a bawl can be designed to give the maximum 
efficiency of separation. 


PETROLEUM IN HERAULT, FRANCE 

As a result of exploration made by the Ministries 
of Commerce and Public Works ana on the advice 
of the consultative scientific committee on petroleum, 
a boring near Gabien has passed through petroleum 
deposits corresponding to a flow of 25 litres per hour. 
Information on the results of the analyses will be 
i^iyen at a later date. 


SOME THOUGHTS ON THE BRITISH 
DYESTUFF INDUSTRY* 

By Dr. HERBERT LEVINSTEIN, MSc., F.I.C. 

During each of the last three years you have 
done me the honour to invite me to speak to you 
on the British Dyestuff Industry, but it was. im- 
possible to discuss the British Dyestuff Industry 
without alluding, however briefly, to the British 
Dyestuffs Corporation. It would have been very 
distasteful to me to say to you one word which 
might conceivably have had the effect of adding a 
difficulty, something which might have been con- 
strued into a criticism of those in the middle of a 
task. The position now' is in itself so critical that 
I cannot conceive that any remarks of mine will 
add to the embarrassment of the chairman, the 
Government directors or their colleagues on the 
board of the British Dyestuffs Corporation, and 
I feci that having kept silent for three years this 
silence may be misconstrued if it is maintained longer. 

Let pie recall to you something of the early history 
of the dyestuff industry in Great Britain. It is 
often thought that when Perkin discovered Mauvein 
— the first aniline dye — and proceeded to manu- 
facture it, the British contribution to this industry « 
ceased. The Germans, we are told, with their 
superior knowledge and love of chemistry, their 
greater idealism and devotion to abstract thought, 
took this “ small English seed ” and made out otifc 
” the precious German garden ” — I am quoting 
from a very eloquent speech made by Dr. Duisberg 
at the Perkin Jubilee Dinner in 1906. This is, 

I am persuaded, far from the correct view. *- 

The two outstanding personalities in the Dyestuff 
Industry in the first fifteen years after the discovery 
of Mauvein were Englishmen — Perkin and Nicholson. 
The famous Caro, afterwards of the Badisehe com- 
pany, whose great period came later, and Martius, 
afterwards one of the leading figures in the A.G.F.A., 
were both in Manchester at Roberts, Dale and Co. 
Peter Griess was in England, as was Leonhard t — 
afterwards with Cassella — subsequently the founder 
of the Farbwerk Muelheim. That distinguished 
personality, Otto Witt, was at Williams, Thomas and 
Dower. May I remind you that Witt is the author 
of that classical report on the German Chemical 
Exhibit in Paris in 1900. This we can now match 
with our own publication, “Chemistry in the;. 
Twentieth Century,” edited by Dr. E. F. Armstrong, 
a permanent, fascinating and encouraging record of 
the British chemical science exhibit at Wembley. 
In a similar way your own British colour index 
replaces the old Schultz and Julius. 

Meister, one of the founders of Meister, Lucius 
and BrUning, was in business in Manchester. We 
had, too, not only the factories named and Perkin’s 
colour works, but also. those of Simpson, Mauie and 
Nicholson — for fourteen years the largest coal-tar 
works in the world — under the brilliant direction 
of Nicholson. That great chemist and great man 
Hoffman was their adviser. Before 1865 Read 
Holliday and Sons, L. J. Levinstein and Sons, and 

* Abstract, of address to tho Society of Dyers and Colourists 
at Bradford, on October 9, 1924. 
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Dan Dawsons were in existence, and there was no 
difficulty in getting good chemists adequate in 
number for the requirements of the industry at 
that time. 

The point I wish to make is that the people who 
subsequently founded and developed the big German 
dye works learned their business in England. They 
found that a lot of money could be made in the 
dyestuff industry when a knowledge of chemistry 
was combined with energetic salesmanship. But. 
they also realised that, energetic salesmanship was 
not alone sufficient. They had seen how Perkin 
had to devise new technical applications before his 
new chemical invention could be marketed. Hence 
they developed the technical sales organisation, 
which is such a very important department of the 
trained colourist. I must also add that it was in 
England that the Germans learned how r to manu- 
facture complicated chemicals on a large scale. 

It was then, on experience gained in this country, 
that there w r as built uj> that great German industry 
which in 1013 had magnificent sales and strong 
research organisations, wonderful factories and very 
good experimental dye houses. But the principles 
which distinguish the aniline dye industry, an 
industry unique because dependent for success on 
inventions, were not introduced by the Germans. 

It is worth while to consider these points in a 
little detail : — 

Perkin himself tells us that he had to discover 
not only Mauvein, but also the tannic acid method 
of fixing basic dyes before he could sell Mauvein 
for colouring cotton. There was no method known 
for fixing basio dyes on cotton. The dyeing instruc- 
tions, the working out of new dyeing and printing 
methods, were part and parcel of the industry 
in England from the very commencement, and were 
not introduced to the industry by the Germans. 
Nor did the Germans introduce the methods of 
systematic research with which their name is so 
frequently associated. It is very instructive to 
glance for a moment at the earlier patents. 

The year 18o6 gave us Perkin s Mauvein. 

In 1859 there w ere patents for Violets from Greville 
Williams, R. D. Kay, Beale and Kirkhara and 
Price. Further, in this year we have the Magenta 
patent of Renard Fibres and Franc, and aLso Gerber 
and Keller. 

In I860 wo notice Medlock’s famous Magenta 
patent, first used by Simpson, Maule and Nicholson, 
and further patents for Violets by J. Dale, Caro, 
Richard Smith and Coleman. In the same year 
Gerard and De Lane transferred to Simpson, Maule 
and Nicholson patents for obtaining an improved 
Violet. 

In 1861 came Laurent and Casthelaz with their 
Nitrobenzcd Magenta process. 

The folpwing year, 1862, was a most productive 
year Perkin contributed what was then 

considered a new class of violets. Simpson, Maule 
^ud Nicfeifton brought out Phosphine, which they 
pd not patent, Roberts, Dale produced Manchester 
teller, aftS above all, Simpson, Maule and Nicholson 

f ibq^red the Aniline Blues, Gilbee Soluble Blue and 
made Alkali Blue. 


• * . • t " ' t . s 

In 1863 came Hoffman’s Violet, the patent of 
which was transferred to Simpson, Maule and, 
Nicholson, and in 1866 Bismarck Brown — or Man- 
chester Brown— was put on the market by Roberts, 
Dale, the patent being dated 1863. 

Methyl Violet, discovered by Lauth in 1861, was 
brought on the market by Poirrier and C’happat 
in 1866. This firm oxidised dimethylaniline and 
patented the production of the Violet so obtained. 

This is a wonderful record of work, and you will 
observe that whenever the names of Germans occur 
they are always Germans who were in the employ- 
ment of British firms. The important patents were 
taken out by Englishmen, by Frenchmen and by 
German chemists working in English factories. 

These inventions, the result of systematic research, 
developed the industry far beyond Perkin’s original 
discovery. They also taught the German companies 
in the most practical way possible the money that 
could be made out of judicious research^—in this 
case largely other people’s research. In fact, in 
those early days the German companies infringed 
these patents to the despair of the inventors. 

Until 1876 there was no adequate patent protection 
in Germany, consequently German dyestuff factories 
could exploit the discoveries made by English and 
French dyestuff chemists. 

Hoping to protect himself. Nicholson refused to 
patent his discovery of Alkali Blue (1862), far and 
away the most beautiful blue then known. This 
availed him nothing. According to Ivan Levinstein 
(Presidential Address to the Society of Chemical 
Industry in 1902), the Germans made a profit of half a 
million pounds out of Nicholson’s invention. 

The advantage of being able to use the research 
work of other nations without paying a toll is not 
without example at a later date. The orientation 
of the dye industry in Switzerland was due to the 
absence of patent protection in that country until a 
much later date. 

The discovery of synthetic Alizarine in 1869, almost 
simultaneously by Graebe, Liebermann and Caro in 
Germany, and Sir W. H. Perkin in England, is another 
instance of the depressing results of inadequate patent 
protection . Both processes were patented in England . 
Neither could be patented in Germany. Graebe and 
Liebermann’s English patent was acquired by the 
Badische. The latter exchanged licences with Perkin, 
who thus acquired by arrangement the monopoly in 
this country for the manufacture of Alizarine, but in 
Germany there w ere other makers beside the Badische. 
There was no monopoly. Anybody could make Alizar- 
ine who wished*to do so. 

The Franco -Prussian War of 1870-1 followed 
closely on the discovery of Alizarine, and for two 
years the German development was impeded. In 
the course of this war great profits were made by the 
British dyestuff companies. What happened after- 
wards is of great interest to-day. 

In 1869 Perkin h ad already sold one ton of Alizarine ; 
in 1870 this was increased to 40 tons, and in 1871 to 
150 tons. 

The Germans, owing to their war, could only start 
in 1871, but even in that year they sold 220 tons. 
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In 1873 they sold two and a half times as much 
Alizarine as Perkin. 

In the following year Perkin retired from the 
contest, and sold his business to Brook, Simpson, and 
Spiller. Nicholson had already gone. The two 
great iigures disappeared from the English works. 
There is little wonder in this. To find themselves 
outdone by the Germans in marketing their own 
inventions, to find the Germans selling many times 
the quantities of the dyes they had themselves dis- 
covered, was a most discouraging state of affairs. 

The Franco -Prussian War over, and with the 
builders of the British dyestuff industry removed, the 
future of the German industry was easier. What 
happened is common knowledge. 

In the first place the Alizarine trade passed almost 
entirely into German hands. In 1881 they made the 
Alizarine convention and cleared in that year a 
million pounds profit. J?hey wrote off the cost of 
their old works, constructed new ones with excellent 
laboratories and staffed them with good research 
chemists. The Germans understood, as apparently 
some never will understand, that only great sales 
justify great research organisations. It is equally 
true that only great sales organisations can attract 
the best research chemists. The reason is not far to 
seek. The inventor in a dyestuff factor} 7 always 
draws a royalty on the turnover or profits of the dye 
he has discovered. His income depends therefore 
on the efficiency of the sales department of the firm 
for which he is working. 

The examples given of Nicholson’s Alkali Blue, and 
of the synthesis of Alizarine, will convince you that 
those who lived in those days had reason to attribute 
the decline of the industry to the absence of patent 
protection in Germany. That subsequently our 
English patent laws acted detrimentally to the 
British industry is generally admitted. But in the 
manufacture of many dyes the Germans had another 
great advantage. They had no heavy duty on spirit 
as in England. In 1902 (Silberrad, 1902) 

the cost in England of diet hy lan iline from duty-free 
alcohol would have been 5$d. per pound. The actual 
cost of this product from duty-paid alcohol was 
2s. ojd. 

Thus it was more profitable to manufacture dye- 
stuffs in Germany than in Great Britain. Purely 
commercial, very human and natural reasons took 
the few men of great talent, such as Caro, Witt and 
others, back to tneir native country where they could 
earn greater salaries and get larger “ tantiemes ” 
as a result of the far greater German sales. 

It is interesting to speculate what might have 
happened if Perkin and Nicholson had been interested 
enough to stay and fight out the commercial war 
that * ensued. Perhap sthe history of the dyestuff 
industry might have been different ? Who knows % 
Leadership counts for much in this industry. 

But one thing is clear. If, after the Franco- 
Prussian War laissez-faire had not been the policy 
of the State, a very different position would have 
resulted in the country. If the State had provided - 

Duty-free spirit on terms comparable to those 
enjoyed abroad : 

Prqtoctiqu for inventions, and 


Prohibition of import of dyes manufactured abroad : 

Information concerning foreign products : 

Above all, an assurance of a benevolent interest in 
the industry : do you think that Perkin and Nichol* 
son would have left ? 

Yet these arc precisely the measures which the 
State took after the Great War. If Perkin and 
Nicholson had remained or if any of the other able 
men in the industry had had these advantages, what 
policy would they have adopted ? 

Would the policy have been to use these facilities 
for the purpose of securing in the limited home market 
the highest possible prices to the neglect of tho 
great markets of the w orld ? I do not for one 
moment believe it and I go further. I state with 
complete confidence that if, in the fifteen years 
preceding the war, during which I w r as associated 
with the British dyestuff industry, the Dyestuff 
Act had been in being the British companies carrying 
on business here in 1914 w ould have been extremely 
powerful institutions. 

We never obtained — nor could obtain — one fraction 
more than the world’s prices for our commodities. 
We always accepted competition prices where wo did 
business. Had we had, as the British industry has 
to-day, the first refusal for all orders in the home 
market we should have been immensely strengthened 
in competing with the Germans abroad. Our casts 
would have been lower on account of tho greatly 
increased turnover. 

To-day the companies iuav amalgamated in the 
British Dyestuffs Corporation are w eaker than before 
the war, iess dangerous competitors, and a source of 
great anxiety to all concerned with our great industry. 

For this reason, no doubt, the Board of tho British 
Dyestuffs Corporation have, as you know, proposed 
an Agreement w ith the I.G . Last April at the annual 
meeting the chairman stated that the Board will 
resign if they are not encouraged to complete the 
agreement, as outlined. The colour consumers, the 
customers of the company, through the chairman of 
their association, have definitely stated that they 
disapprove of the agreement, that they will prevent 
it if they can, and will welcome an entire reorganisa- 
tion of the management. Further, the agreement, 
the headings of which have become known, is opposed 
by every one of the organised bodies in Great Britain 
representing pure and applied chemistry, including 
the Association of British Chemical Manufacturers. 

Thus it appears that the policy of the Board and 
the constitution of the Board is disapproved by the 
whole of the chemical world, and by their customers, 
the colour-using interests. 

Out of much that is obscure this much is certain . 4 
The agreement has not been approved. The situation 
contemplated by the chairman and his colleagues 
has arisen. The Board have not been encouraged to 
complete the arrangements with the I.G., in which 
they put their faith, and they will, no doubt, tender 
their resignations. 

Let me remind you, however, that both the Board 
and the agreement w r ere supported at the animal 
meeting in April of this year by several speakers, 
men of high standing in the City of London, w ho repre- 
sent substantial financial interests in the company." 
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The public flotation of the British Dyestuffs 
Corporation in 1919 was, you will perhaps remember, 
hot a success. A large proportion of the shares re- 
mained, and apparently still, remains, with the 
underwriters. I view with concern this divergence 
of views between colour users and those representing 
the underwriters. We all want a British dyestuff 
industry, and this must include the British Dyestuffs 
Corporation with factories employed making good 
dyes, selling them at reasonable prices, and earning a 
reasonable return on the capital invested ; a company 
able to supply the home market with satisfaction to 
its customers, and strong enough to battle for a share 
in the world’s markets. Such a company will 
satisfy all classes of shareholders, and satisfy the 
purpose for which Parliament enacted the Dyestuff 
Act. But you can only get such a company with the 
active assistance and support of the colour users. 
In the circumstances an impartial, dispassionate 
comment on the divergent views can only be helpful, 
and may be of interest to you. I am a strong suppor- 
ter of the British dyestuffs industry, and of the 
British Dyestuffs Corporation, of which I am, I think, 
the largest individual shareholder. I regard the 
success of both as vital to the security of British trade 
in peace and in war. 

The argument of what may be called the under- 
writers is that colour consumers are grasping, and 
desire to buy dyes below the economic cost of pro- 
duction. Thereby the shareholders are deprived 
of their natural right to dividends, a matter of more 
consequence to non-consuming shareholders than to 
the customer shareholders. After all, the share- 
holders who are consumers derive the benefit of low- 
priced dyes, and can look with more equanimity at 
the absence of dividends than those whose interest 
in the company is purely financial. 

Frankly, I do not think that this can be upheld. 

I have more sympathy with the consumers’ stand- 
point. Bearing the burden of the Dyestuff Act, they 
consider that every effort should be made by the 
most competent persons obtainable to meet the 
demands of their trade. They are aware of the 
diminished production of the British Dyestuffs 
Corporation, their diminished and diminishing share 
of the British market. They may, with justice, 
attribute high prices to high overhead charges conse- 
quent upon idle plants. 

The Dyestuffs Act in their view — and they support 
the Dyestuff Act, and are prepared to carry it out 
fairly — cannot be qsed legitimately to bolster up 
high prices for dyes ; the Act should and can be used 
very differently, to the great advantage of both 
(consumers and the dye manufacturers alike. 

Here, at any rate, lies an apparent though not a 
real diversity of interests. A shareholder in any 
business need not be unduly alarmed at the temporary 
absence of dividends, provided that the value of his 
shares is substantially conserved. If in addition 

S of dividends the shareholder is faced 
ling asset, he is in a dangerous position, 
tion of this point in this specific case 
ice to consider the situation created 
agnation of British Dyes, Ltd., and 
<L, in 1919. In the ^course of thi§ 


examination I may be critical* There is a time for 
criticism, for instructed criticism. To withhold 
criticism to-day may bo os unwise as it may be fatal 
to resist criticism. 

This fusion was brought about by Lord Ashfield, 
then President of the Board of Trade, now a Govern- 
ment Director of the British Dyestuffs Corporation. 
In 1918 you had in my firm a dyestuff manufacturing 
company employing 3000 hands, analogous to but 
smaller than the large German factories. The 
analogy lay in these three points : — (I) The business 
was managed by those who had created or had grown 
up in it. (2) It was a company with three large 
factories, large assets, but with a small nominal capital. 
(3) It had a contented and permanent, not a nomadic, 
staff, and a harmonious Board. 

We never did sell our business, but we consented 
to put what we considered to be our duty before 
our inclination or our profit, and we exchanged our 
holding in Levinstein, Ltd., for, in round figures, 
some £800,000 shares in the British Dyestuffs 
Corporation. These shares are now worth less than 
a quarter of their nominal value. 

Now consider the following figures: The British 
Dyestuffs Corporation have recently recovered about 
£1,000,000 in D.P.D. from profits earned oy Levin- 
stein, Ltd., before the amalgamation. Further, 
they are entitled to receive, or have already received, 
from the Du Pont Company tho sum of £250,000 
in cash, on account of the American rights for the 
Levinstein processes acquired by the Du Pont 
Company. The British Dyestuffs Corporation thus 
obtained their factories, outstandings, stocks, pro- 
cesses, royalties due and goodwill for a little over 
three-quarter million in shares, and have regained 
therefrom about £1,250,000 in cash, and the present 
market value of what is left is about £180,000. 

I would commend to your consideration the answer 
to this question. If this particular dyestuff business 
has in, the last two or three years furnished about 
£1,250,000 of hard cash into the coffers of the British 
Dyestuffs Corporation out of past profits and 
in royalties for their processes, whj is the market 
value of their property to-day only £180,000, a tiny 
fraction of the cost of the factories, large, modem, 
up-to-date and complete. The great factories and 
laboratories carefully designed in all ways are there 
intact. I will venture on. the answer. 

Simply because the value depends on the earning 
capacity. The value of a great chemical business 
depends little on the intrinsic value of the plant 
and machinery, even though it covers 50-60 acres, 
but on the earning capacity. This dyestuff Works 
has lost the earning capacity it formerly possessed 
when in private ownership. 

While these factories are stagnant, in spite of 
the protection of the Dyestuffs Act, their trade 
is passing into other hands, thdse of people who 
know the aniline-dye industry. Others in this 
country are busy working and enlarging their plant 
to take over a part of the ’business formerly held 
by Levinstein, Ltd. 

There appears, therefore, to me to be no doubt 
that you have an asset which hols diminished to a> 
startling extent. You must , remember that & 





„ , at ati?iay%)» rt^fai. figure of £i80$Q6 al3b includes 
the value if "the fcdigQ Works at Ellesmere Port, 
This plantwas designed/ ereoted and owned prior 
$b the Var hy the - 3^:lwta now double 

the pre-^Ar oiipacity, possesses the p^plet$ monopoly 
^for th^ manuiacture. of indigo ia this country, and 
is amply large enopgh to supply tKe whole British 
demands ~ / j, " ‘ - , ‘ •"- 

If this picture doeeuotfit in with the complacent 
words of |he chairman at the atmual meeting of the 
British Dyestuffs Corporation it is not bay fault. 
It appearatq haia^dnisiEr^ With the 

anxiety of the Government directors and the Board 
to. get through an 'agreement— I might almost say 
any agreement— with the Germans. It tends to 
justify the severity of the tferms* demanded by the 
Germans. We may surmise that it influenced the 
decision of the Board to retire if they ;are not en- 
couraged to complete the German agreement. 

On the whole, giving due weight to the disad- 
vantages of. such a course, these figures do suggest 
to me that no body of shareholders has cause 
seriously to resist the declared intention of the 
directors. That is a point of vie* I would respect* 
fully urge on all interested in this great question; 

In saying this I am sure nobody would desire to 
be discourteous, or to fail to recognise the great 
trouble which the, directors have devoted to an 
undertaking which all of them must have found a 
burden presenting problems entirely foreign to 
their previous experience.* The times are too serious 
and too difficult for those who care about this 
industry or have large interests in it to be content 
with what has occurred; I would recall to you 
the wise, and as it appears, prophetic words of 
the Rt. Hon. Sir A. Mond, when speaking in the 
House of Commons on February 2, 1915 : “ I speak 
X with a certain amount of experience when I say 
that it is not sufficient merely to have people who, 
however able they may be on the commercial side, 
are entirely ignorant of technical matters, to control 
a . chemical business. Unless you have people on 
your Board who are themselves capable of appre - 
ciating every important invention, and discovery in 
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staff brings to you, you are vory likely to get into 
the position into which many companies get when 
the so-called practical men discard all new ideas 
as being only fads or as being too expensive. If 
you want* to compete with Germany in this industry 
you inust not follow -that policy.” 

• I hope that 1 have hot wearied you with this 
• ' aooount and- with these figures. They are of interest, 
beoauee the success - of the British -industry is so 
- important to this Society ; and because the successful 
V adminis tration of the Dyestuffs A<p. is only possible 
i with a successful. British Dyestuffs Industry. ;■> 
The aitraordinary analogy between the position 
©$ the Dyestuff Industry after the joesont war and 
aftettheliranco-Prussian War has no doubt ocourred 
td^snany df you. ■/ . ... -VV-.; 

1-0 the ab|ity to develop this .industry were here'; 
i l&G to 1870 why not iww-whan our chemioal 


that this country; fg infaemntty 5 ! 
of competing in this industry which was uro||m- 
and developed here. • 

Let me close this address by quoting Lord Moultp^Mi 
words when delivering an address on The Manuft 
factur* of Aniline Dyes in England ” in the Matt* 
Chester Town Hall on December 8. 1914 : ‘ f J&t 
me deal for a moment with the difficulties th&t 
face due. The first is that there is a lack .of the* 
necessary technical skill. iXhave a great difficulty; 
in returning a. polite answer to that. To my mind 
it is nonsensical 

That, too, expresses my mind precisely. 


THE INSTITUTION OF CHEMICAL 
ENGINEERS 

At a meeting of the Council of the Institution, 
held ptt October 8, 1924, the following gentlemen 
were elected 

Members Artb ur Matthew O’Brien, William- 
Temple Gardner, Sydney Joshua Tungay, Herbert 
Thomas Fradley . A ssociate-M embers . — Arthur Joseph 
Underwood, William Perceval Paddison . Graduates^ 
Lawrence Gordon Co wen, Henry Oates Richardson, • 
Frederick Estill. Students . — Richard Graeme Heggie, 
Maurice Schmnlian. # \/Va 

Arrangements were discussed for entertaining the 
members of the American Institute of Chemical 
Engineers who would hold a joint annual meeting 
with the Institution of Chemical Engineers in England , 
in July next year. The programme proposed is as 
follows : Sunday, July 5, 1925— Arrive at Liverpool. . 
Monday to Wednesday, July 6 to 8— Chester. 
Thursday and Friday, July 9 and 10 — The Lakes., 
Saturday. July 11— Glasgow. Sunday and Monday, 
July 12 and 13 — Edinburgh. Tuesday and Wednesr 
day, July 14 and 15— Leeds : Annual Meeting of 
the Society of Chemical Industry (if on this date). 
The visitors are to leave on July 18 for America^ 
It is proposed that the tour be made by cars and ah*, 
organising comtnittee has been formed to arrange^ 
details. 


MINING AND METALLURGY IN CANADA 

A rich deposit of realgar is reported from the Comox v 
district, Vancouver Island, B.C, Analyses of average : 
samples show 57 per cent, arsenic. .Xx 

The magnetic iron ore found near Pangis, oti tie^ 
line of the Algoma Central Railway contains 60 pc* 
cent. iron. A bout twenty claims have been located 
and stripping has begun. \ 

The Cranby Consolidated Mining and Smelting 
Co. has blocked out about 10,000,060 tons on Copper; 
Mountain, Princeton district, $LCv On the opposite 
side pf |hiU mountain the Princeton Mining and 
Development Co* is engaged in operations. The ore 
runs from^ cent, copper and 2oz. silver to : 
jff-pfer eettti copper* 65 oz. silver, and 0‘09 oz. 'goRk 
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Oet. 20. 

Oct. 21. 

Oct. 21. 

Oct. 21. 


; ; v FORTHCOMING 

Institute of Chemistry, Huddersfield Section'. 
Annual General Meeting. ” 44 Chemists* Con- 
tracts— Duties and Privileges,” by G. S. W. 
Marlow. 

University of London, King’s College, Strand, 
W.O. 2, at 5.30 p.m. 44 Recent Developments in 
High-Speed Internal Combustion Engines/* by 
H. R. Ricardo. Also on November 4. 

Institute of Chemistry, Leeds Area Section, 
The University, Leeds. “ Chemists* Service 
Agreements. Duties and Privileges, ** by 
G. 8. W. Marlow. 

Joint Meeting of Institute of Chemistry and 
Society of Chemical Industry, Edinburgh and 
East of Scotland Sections , in the Hall of the 
Pharmaceutical Society, 36, York Place, Edin- 
burgh, at 8 p.in. Address by W. J. U. Wool- 
cock, O.B.E. Dinner at 6 p.m. in the North 
British Station Hotel, Edinburgh. Members of 
the Section and of the Institute of Chemistry 
; .y * are invited to bo present. Tickets 8s. Gd. each. 

Oct. 21. Institution of Electrical Engineers, The 
College, Loughborough, at 6.45 p.m. “Realisa- 
tion of Heat Units in Steam and Electric Power 
Plant,” by F. W. Nicholls, 






chemical meetings 

The list of chemical meetings published on the 
opposite page, long as it is, is very incomplete. 
It includes only the public meetings ; there are in 
addition the council meetings, the committee 
meetings add sub-committee meetings of Hie chemical 
societies mentioned in the list, and also the meetings 
of the A.B.C.M., the Federal Council and such bodies 
as the Petroleum Technologists, the Oil and Colour 
Chemists, the B.A.C. and many other organisations, 
and the very numerous sections and societies, 
some of considerable importance, which meet in 
the provinces. Most of the meetings included in 
the list are meetings at which papers are read and 
many of these papers’ are published. So far as 
London meetings are concerned, there is but little 
overlapping and little clashing of dates. Never- 
theless, several of the papers read before sec- 
tional meetings of the .Society of Chemical Industry 
may be of interest to other London sections, and it is 
probably worth while to combine some of these 
meetings. As to the provinces, joint- meetings of 


Oct. 21. Imperial College Chemical Society, Royal 
College of Science, South Kensington, S.W. 7, 
at 5 p.m. 44 The Development of Physical 
Chemistry,” by Prof. -T. C. Philip, F.R.S. 

Oct. >22. Society of Chemical Industry, Glasgow Sec- 
tion, Institution of Engineers and Shipbuilders, 
39, Elmbank Crescent, Glasgow, at 7 p.m. 
“ Process Records ond their Bearing on Plant 
Efficiency,” by J. Adam Watson. 

Oct. 22. Royal Microscopical Society, at 20, Hanover 
Square, W. 1, at 7.0 p.m. 44 Elementary Prin- 
ciples of Microscopical Illumination,” by J. E. 
Barnard. “Super-saturated Solid Sulutions,” 
•by Dr. R. H. Greaves.. “ New Photomicro- 

v graphic Apparatus,” by H. Wrighton. 

Oct. 22. The Faraday Society, in the Geological 
Society’s Rooms, Burlington House, Piccadilly, 
London, W. 1, at 5 p.m. Discussion on “ The 
Physical Chemistry of Igneous Rock Forma- 
tion,” with an introduction by Dr. J. S. Flett. 
Papers are expected from Prof. C. H. Deseh, 
Dr. J. W. Evans, Prof. J, W. Gregory, A. F. 
Hallimond, Prof. P. Niggii, Dr. A. Richardson, 
Dr. A. Scott, Mr. G. W. Tyrrell, dud Pro if. 
W.-K. S. Turner. 

Oct. 22. Institute of Chemistry, Manchester Section , 
Annual General Meeting, The Textile Institute, 
St. Mary’s Parsonage, Manchester, at 7 p.m. 
“Service Agreements — Duties and Privileges,” 
by G. S. W. Marlow. 

Oct. 23. The Society of Chemical Industry, Chemical 
Engineeriflf Group, The Kelvin Room, 
Engine*^ Club, 39, Coventry Street, W. 1, at 
5 “ Crystallization,” by ft. Griffiths. 

(2) Development and Formation of 

Cryafcl^^feby Prof. T. Y. Barker. An Informal 
DinM^PPEr follow at 7 p.m., and the Discussion 
Ott^wi wd papers will bo continued at 8 p.m. 
.wO'cfisTY of Dyers and Colourists, West Riding 
Section. “ The Research Situation — a Criterion 
I^tional Stability,” by Dr, H. H. Hodgson. 


two or throe societies have been tried and have been 
found successful as well as pleasant. Suggestions 
have been made, in the past, and will be again made, 
for close co-operation between provincial sections 
for joint meetings. The publication of the important 
papers in pure and applied chemistry is becoming a 
difficult problem, and our correspondence columns 
bear witness to this. The problem is particularly 
difficult in pure chemistry, for it is impossible to 
state now which new r compounds will be of importance 
fifty years hence. As the population of the world 
increases, the number of scientific workers will 
increase, and also the number of readers ; the cost of 
printing and paper is also certain to increase. Our 
readers could render . a very useful service to the 
chemical community if they would think over the 
essential features of our chemical meetings and our 
chemical publications, and give the world the benefit 
of their views. 

What is to be done, for instance, with Prof. Urbain, 
who brings before the French Academy two papers, 
the one on “ UEnergetique des reactions chimique#” 
and the other on “ Le tombeau d’Ari&toxine. Essai 
sur la musique ” % 

The compilation of the list of meetings we should 
note is mainly due to the care and industry of 
Mr. G. S. W. Marlow. 

It is not clear why all the meetings are held; 
certainly the social side is an important factor. 
.Many of the papers read are either so technical or 
so difficult that only a small proportion of the audi- 
ence can enjoy them. Such papers could usually 
be taken as read. If a paper is worth publishing, 
as a rule it is worth while to distribute advance 
proofs. . Some chemists think that^ a 20 per cent, 
reduction in volume of most chemical publications 
would be both possible and desirable, and that . no 
facts of importance would be thereby neglected. ,*./ 
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LONDON PROGRAMME FOR SESSION 1924-5 

Of Ordinary Meetings of Chemical Interest 

Times and places of Meetings with topics for discussion will be notified by the respective Societies 


1924 


Wed. 

Oct. 

l 

Society of Public Analysts 

Wed. 

»» 

15 

Institute of Chemistry (L.S.) 

"Thur. 


16 

Chemical Society 

»Sat. 

. >> 

18 

biochemical Society 

Mon. 

)», 

20 

Chemical Industry Club 

Wed. 

>* 

22 

Faraday Society 

Thur. 


23 

Chemical Engineering Group 

Mon. 

j > 

27 

Annual Meeting, Chemical 

Industry Club 

Mon. 

Xov 

3 

Society of Chemical Industry (L.S.) 

Wed. 

>> 

5 

Society of Public Analysts 

Thur. 

>> 

6 

Chemical Society 

Mon. 

■„ 

10 

Biochemical Society 

Wed. 

„ 

12 

Institution of Chemical Engineers 

Thur. 


13 

Chemical Engineering Group 

Fri. 

n 

14 

“ Chemical Industry ’’ Dinner 

Mon. 

) } 

17 

Faraday Society 

Mon. 

>i 

17 

Chemical Industry Club 

Wed. 

)> 

19 

Institute of Chemistry (L.S.) 

Thur. 

>> 

20 

Chemical Society 

Mon. 

Dec. 

1 

Society of Chemical Industry (L.S* 

Wed. 

3» 

3 

Society of Public Analysts 

Thur. 


4 

Chemical Society 

Mon. 

„ 

. 8 

Biochemical Society 

Tues. 

! ! 

9 

Faraday Society 

Wed. 


10 

Institution of Chemical Engineers. 

Mon. 

»> 

15 

Chemical Industry Club 

Wed. 

>> 

17 

Institute of Chemistry (L.S.) 

Thur. 

>i 

18 

Chemical Society 

(L.S.) — London Section. 


Hon. Secretaries of Sozieties are requested to intimate 
changes of dak, titles of papers, and other information 
about Meetings to the Editor . as soon as possible . 


1925 

Mon. Jan, 5 Society of Chemical Industry (L.S.) 
Thur. „ 15 Chemical Society 

Fri. ,,. .10 Chemical Engineering Group 
Mon. „ 19 Chemical Industry Club 

Wed. ,, 21 Institute of Chemistry (L.S.) 

Mon. Feb. 2 Society of Chemical Industry (Li$.) 

Wed. „ 4 Society of Public Analysts 

Thur. „ 5 Chemical Society 

Mon. „ 9 Biochemical Society 

Wed. „ 11 Institution of Chemical Engineers 

Mon. ,, 1(5 Chemical Industry Club 

Wed. „ 18 Institute of Chemistry (L.S.) 

Thur. ,, 19 Chemical Society 

Thur. „ 26 Chemical Society 

Mon. Mar. 2 Annual Meeting, Institute of 

Chemistry 

Mon. „ 2 Society of Chemical Industry (L.S.) 

Wed. ,, 4 Society of Public Analysts 

Thur. „ 5 Chemical Society 

Mon. „ 9 Biochemical Society 

Wed. ,, 11 Institution of Chemical Engineers 

Mon, ,, 16 Chemical Industry Club 

Wed. „ 18 Institute of Chemistry (L.S.) 

Thur, ,, 19 Chemical Society 

Thur. „ 26 Annual Meeting and Dinner, 

Chemical Society 

Wed. April 1 Society of Public Analysts 

Thur. „ 2 Chemical Society 

Mon. , , 6 Society of Chemical Industry (L.S.) 

Mon. „ 20 Chemical Industry Club 

Wed. „ 22 Institute of Chemistry (L.S.) 

Mon. May 4 Society of Chemical Industry (L.S) 

Wed. „ 6 Society of Public Analysts 

Thur. „ 7, Chemical Society 

Mon. „ 10 Chemical Industry Club 

Thur. „ 21 Chemical Society 

Mon. June I Society of Chemical Industry (L.S.) [ 

Thur. „ 4 Chemical Society 

Thur. ,/ 18 Chemical Society 
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“ . MEETING. OF COUNCIL 


A form of application for hi enilbet^fiip *$di v , . 
found at the end of this eeotion^ aild it is hppet 
that it may: be used to introducea new mahd>er fo 
next year. , ' l . . . /■ % • ‘ . . ..-.;. ’ ‘ 


NOTTINGHAM SECTION 

At the meeting held oti Qdtbber 8, Mr. ;W.' J. U 
Wookook, C.B.K., ddlireind an address on Jfyhlicit; 
in Chemical Industry;” wbicbwas illustrated by th 
exhibition of two kinematograph films, ** Coat am 


The monthly meeting of Council was held on 
October 10, 1924, the President (Mr/ W. J. U. Wool- 
cock, C.B.E.) in the Chair. The President extended 
a cordial welcome to the new members of Council 
Who were present. 

v Intimation was made of the death of Mr. W v R. 

•Bird, recently elected Chairman of the South Wales 
.Section, and* it was reported that Mr. George H. 

Clegg of Cardiff, had been appointed his successor. ite Products ” and ‘‘ Heavy ^bfen&sals," which vrer 
A discussion took place on theTalUng^off m appli- much appreciated By the Atidienw. A eu&mar 
cants for membership and methods for obtaining new 0 f Mr. Woolcock’s address Is given below : 

.members were decided upon. As a means of attraot* 'u,; , ‘ . . '■ ; 

mg such it was agreed that no Entrance Foe shall be grpwth m the practice^ pi publicity in thif 

paid by members elected during 1925. ? country has been so gWM^al ^hat -we have hardly 

A letter from the Swedish Federation of Chemical * “otaced it. Only when’ we look back over u numbe 
Industries was read (see Chemistry and Industry, of years do wo realise what an wormous. develop 
August 22, 1924), suggesting the adoption of the P f. 06 how * as affe °M eT « r . 

liame “ Methanol ” as a substitute for “Methyl phase bf our dady hfe. Every man, every firm, ewr; 
Alcohol,” owing to the poisonous properties of the ^s^ation ? r Society , lives on his or its reputa.tmr 
substance and possible confusion of it with Ethyl > Scarcity loses *** * os f s ^ teputatms 

Alcohol. The . suggestion was adopted on behalf for doing good work. The firm loses business as soo? 
of the Society. as its customers think it of poor repute. The ma: 

.The President and Sir Wm. Pope were nominated J^akes no progress in his %vork unless he has th 
delegates to attend the celebration of the Coming of 7<^tian for doing it well Publicity is the agency 
Age of the University of Leeds, and the Jubilee 0 f reputation. Hence its nnportance r« 

the Yorkshire College in December. . a ? d » Ifrticular m chemical industry 

On the invitation of the Dutch Chemical Society, *; J % lnk . 0 ^ the days when there were n 

the President was nominated to represent the Society newspaper advertisements and^ no shop w indows 
at the Jubilee of the Foundation of Stereo-Chemistry When tW merchant and the tradesman were entire! 
laid by van't Hoff and Le Pel to be held in Amster- dependent on the word-of-mouth reoommendatio 
dam on October 25. 

Mr. E. V. Evans was nominated delegate to the 
Sinpke A batement Conf eren ce in Manchester in 
November. 


Permission was given to the Sydney Section to 
admit Associates on the same footing as already 
agreed to in Home and Canadian Sections. 

Reports of various Committees were submitted, 
and 14 new members were elected -Home, 8 ; 
Overseas, 0. - 

The arrangements for the Joint Dinner of the 
Society and the Chemical Industry Club in November • 
were reported. . 

: The following Committees were re-eleoted :-r : - 
House Committee : The President, Hon. Treasurer, 
Hon. Foreign Secretary, Mr. J. L. Baker, Dr. Wm. 
Cullen, and Prof, J. W. Hinchley. 

Representatives on the Bureau of Chemical Abstracts : 
Pr.E. F. Armstrong, Mr. JYL» Baker, Mr. E. V. Evans, 
and Sir Wm. J. Pope. 

Publications (Transactions) Committee : Mr. J. L. 


pf their customers, and where their personal reputa 
iions were made by the publicity which came fror 
street comer or tavern conversations. 

Then came the daring fellow who removed th 
discreet perforated zinc window blind which hid hi 
goods from the vulgar gaze, and boldly placed hi 
goods in the shop window. He was inevitably 
considered a low person, but he possessed the essentir 
factor to success in publicity, that enthusiasm 
In the joint enterprise m which you and I are engage 
pf building our Society wo have to remember thre 
things : 

' (1) The Society’s existence depends on its reputa 
/** : ' tion. ■ v *' ... 

(2) Unless wc give publicity to its wprk we cannc 
build up its reputation . 

($). Enthusiasm for the work of the Society an 
,/•: enthusiasm in giving it publicity is essentit 

to our success. 

But let us return to the enthusiast /Who started th 
shop-window publicity. I imagine as sooft as hi 


ruwicauuns runsuciwns) ocwwwwee : ivjx. u. jj. , V — ■ v iiTTT /n 

Baker, Mr. W. H. Coleman, Prof. J. W. Hinohley, example was followed, he thdugkt «f,^e_OOted>fl$ 
Dr. W. R. Hodgkinson, Mr. E. Grant Hooper, of au advertiflementin ft newspaper.andlh^witi 

W. F. Reid, and Mr. W. G. Wagner. • ' v .. /' . . ^,^ L! e p , r ^! t | l< ^ 

- The next meeting of Council will be held on Friday* ^ ~ 

November 14, 1924, at 2.30 p.m. .. ' 



: susPEr^ic 

& .Asan.; 


F ENTRANCE FEE 

iste to become members, 
at no entrance fee shall 
the,So 9 iety in 192S.- 


were printed at Wembley, and ^;hich giv 
$c«ne idea of the restrained^tona of the adverUeemeaat^ 
yt Later In development came the displayed ftdve: 
tisement, with a carefully writteii-up article in th 
text of the paper. About the same time" the pe c 
the. correspondence colduoio developed. At bne tlir 
the letters to the editor expressed the feelings of tfc 




Iteif 

region ip all its 


orms, sug 


fs alai^it* e^ciiibi^hiftiT: was not- open to pu^ 7 -;||^v^ 
stions for tHe better allowed the Press to visit it. Its scope of usefttlfifeda l 

* wqfc limited, but it achieved exactly what we aimed '&$$ 

nbtMng but genuine expressions of feelings which The second type of exhibition is to be found &&&£ 
could not be kept tinder. The advertiser to some British Industries Fair. It is a purely trade exhibit 
'^xieht gauged the dbpul&rity of a paper by the amount ; tibn;.dbsigned to attract buyers of chemicals. This 
"iii ite cotteitponctenoe columns. This led to the does not necessitate a very attractive display, nor-. 
•Stimulation of these columns, Sometimes I fear by is it necessary to interpret the technical features, 
letters ttfritteu by friends of the staff. Then came the The British Empire Exhibition, however, furnishes 
beginning of publicity as "we ‘inow it to-day ; the an excellent example of the third type of exhibition 
^emisatibh . that “publicity ” was “ deputation, “ at which, although exhibitors hope to receive business 

”* 1 J % 1 * J1 inauiries or even to make sales, they realise that in 

j-t j: . xi. . t „kK n Uv, 


and that no cause could hope to obtain adherents, 
no industry oould ultimately prosper unless in the 
pyes of the. public i$ had reputation. This required a 
much mOte specialised treatment. The letter to 
the editor and the plain advertisement fell into 
disrepute and in their places came the use of “ News ” 
items , . Tet me illustrate what I mean by a wholly 
hetitibhs case. Suppose a branch of the industry is 
devoted to the manufacture of wh^t I will call 
methauin products, and the production has reached 
ia stage where the proprietors either want, more capital 
or they want protection against foreign competition, 
or to increase their. sales. We shall find all sorts of 
little paragraphs appearing aS to the firm producing 
it. A wedding in the family of the proprietor will 
be recorded. A dinner of the directors and staff or 
an outing of the workpeople is written up — always 
with the name of the product welt to the fore. An 
accident outside the works can always be utilised 
as “ News.” In other word§ A a steady flow of news 
keeps the product before the general public. The 
art of poster publicity is now developed to an extra- 
ordinary and sometimes beautiful extent. I show 
one of the posters connected with the Exhibition. 
This brings me to the jjublicity of an industry in 
contradistinction to that of a nrm. We have now 
realised that much can be done for individual firms 
in an industry by developing the public reputation 
of the industry itself. 

/ A few years ago if you had casually touched a man 
on the shoulder and said one word-— “ chemicals ” 
to him, and then asked him what w as the first word 
that came into his mind, he would have said “ Ger- 
• many.’* It has beem my ambition to change that, 
and so arrange the publicity of the industry that the 
reputation of the industry should be in everybody's 
mmd. To this end there have been wireless talks, 


the main they are spending their money on publicity 
It is interesting to note how much good publicity is 
made by all small items. A fact, for example, that 
the Chemical Hall at Wembley occupies 40,000 sq.‘- ft. 
and. not 37,000 sq. ft. lias been an advantage. It is. 
the largest of the sections in the Palace of Industry, ; 
and because of being slightly larger than several , 
other sections is always mentioned first. The fact 
that it is entered by A gate that is the called the’ 
“ Alchemist Gate ” is a trifle which has brought a 
good deal of publicity. 

That the section has been prolific in good stories 
has also had its effect. One concerning an innocent 
German, who insisted on keeping his hat in one hand 
during the time he was allowed to hold a bottle of 
Perkin’s Mauvein in the other has provided excellent 
copy. An accident at one of the stalls not only pro- 
vided more copy but gave us a coat of blue paint on. 
the roof and added to the comfort of the section 
during the short spell of warm weather which we had 
early in the year. On Sunday, when the sun’s rays 
were breaking through the glass roof of the Chemical 
Hall, a large glass-covered dish, which was reputed 
to contain two million tuberculous bacilli burst with 
the heat. A mere hint to the Press representatives 
as, to the possible effect of this accident was sufficient 
to secure a coat of blue paint which nothing else was 
able to do. I might add that the glass dish was only 
supposed to contain the germs. 

The Chemical Section at Wembley, as I have 
stated, was designed to attract the notice of the 


been through 
Scientific Section had a 


public, and some millions of 
the Chemical Hall. The 

more limited appeal. Before a number of the public 
could be attracted to this part of the Chemical Half 

^ there had to be some desire on the part of the visitor 

which, as you know, cannot be used for advertising to know something about science, but it was a revela-t 

x-.11 rwrrtt r \ loana rtf +,!»<» affirm liftw infomifM 


any particular article or firm but. can tell the people 
something about an industry. Then we had two 
films which' will be shown you in a minute. These 
, films were not designed for such an audience as this 
hut for the public, and they are being shown in 
Cinematograph theatres all over the country. 

I now tjhrn to the last method I shall mention of 
building np the reputation pf an industry, that of 
exhibitions, and I shall refer to three types. In the 
fimt type I instance an exhibition for the lay mind. 
When the Safeguarding of Industries Bill was before 
the House of Commons, I found that a large number 
of mv colleagues bad but little knowledge of the 


Substances which wore dealt . with in the Schedule of 

|the Act. We, therefore, arranged jan exhibition of branches of the Society ir 
^and their every -fiay applicatidiis. knoWr^ , the work of its me 


tion to the organisers of the section how interested 
very large numbers of the general public were in 
everything connected with Science. Having satisfied, 
that interest, it was quite easy to dispose of abofit 
10,000 pamphlets following the different branches of 
science and written in popular language. The total 
cost of the Chemical Hall was rather over £100$0<)j, 
roughly about 0*05 per cent, of the amount invested 
in chemical industry in this country. 

One could say without fear of contradiction 
that the general public to-day is proud of its British 
Chemical Industry, and has begun to know and 
appreciate something of the work of its scientific 
chemists; : I want to enlist the assistance of the 
branches v of the Society in making still more widely 
members.. 



im 
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CORRESPONDENCE chemists, Sir 

the society is too dear. The' world wiff, fortunately 

THE EARLY HISTORY OP ANTIMONY for its peace of mind, never know to what an extent 

Sir, — In his interesting article on “The Early my affection and esteem for a venerable society were 
History of Antimony/' Dr. Hyman gives the date of wounded when, from a blue that in its serenity rivalled 
“ Basil Valentines ” book, “ The Triumphal Chariot y° ur own stateliness, those fell bolts descended. To 
of Antimony," > as 1624. It is perhaps not well you, as to a firm rock, I now look in this time when all 
known that the book first appeared in German in m y conceptions have been so rudely shaken. What 
1604, with the title: ‘‘Triumph Wagen Antimonii, J took for contented appreciation (I allude to the 


Fratris Basilii Valentini, Benedicter Ordens, . . . 
ptiblioiret unci am Tag geben durch Joahann Tholden, 
Hessam, mil eincr Vorredc Doctoris Joachimi 
Tanckij, Prof, in Univ. Leipz., Leipzig, Apels, 1604. 
(64 pp.) The Latin translation by Iverkringius 
appeared in 1671, and the illustration in the article 
is irom this edition. The part played by Tanekius 
in the preparation of the book has not, so far as I know, 
been elucidated. It is generally regarded as a forgery 
by Tholde, the V editor ” — if editors can he said to 
'forgo anything ! 

,1 may mention incidentally that James’s “ Medical 
Dictionary, ” a work filling three enormous volumes, 
contains many interesting notices on the history of 
chemistry. — I am, Sir, etc., 

J. R. Partington 

East London College 
October 10, 1924 

CHEMICAL PUBLICATIONS 

Sir, — It is only after severe mental travail thftt I 
have overcome a certain timidity in venturing to 
approach the fane of your stateliness. 

I am not an ornithologist, and may be mistaken 
in supposing that tho wren will fight to defend her 
young ; but if she docs so, it will be conceded that 
the heart of the vtcti militant must be wrung by 
conflicting emotions. Those emotions, Sir, are but 
as an ineffable calm when compared with ‘'my present 
feelings. Despite my timid nature, I feel impelled to 
resist an attack, although, unlike the wren, I am not 
actuated by the parental instinct. 

The attack to which I refer takes the form of a 
bolt launched from a locality not 100 miles from 
Yorkshire, followed by a second bolt from the same 
locality aimed at the same target. A single shaft 
might have been condoned as accidental ; the loosing 
of the second definitely establishes hostile intent, 
and has reduced me to a state of mind which I, being 
a chemist and therefore unable to write my own 
(or any other) language, am impotent to describe. 
f Although the bow has thus been drawn in such a 
remote locality, it has by no means been drawn at a 
venture. Tlw^target, Sir, is no less than a distin- 
guished and useful society, a society devoted to the 
pursuit of pure science, as distinguished from science 
tainted with utilitarianism. That a society of this 
character should be dear to all chemists may be taken 
Only stateliness such as yours, Sir, 
the news that it is from the 
^ e hostile arrows have been 

tf first, tempted to designate such 
tvaj^jCftlousy/ 5 but there is a double 


as axiomatic 
dan bear with 
j-Ji&iids of che 
One 

* '■ 

in 





literary status of the society’s publications) 'seems to 
have been ill-disguised tolerance. The eagerness 
with which the pages of those publications were 
scanned turns out to have been the impatient zest 
of the treasure hunter, which gives place to re- 
criminations if the expected treasure is not forth- 
coming. Little treasure has, it would appear, been 
carried in the pages which have reached Yorkshire. 

One criterion of works of literary merit is that they 
can — nay, must — be read and re-read. Literary 
pearls must often be dived for, and it is, I believe. 
It. L. Stevenson who emphasises that more joy lies 
in the quest than in the actual discovery. The 
Journal of the society in question, if a timid man 
may venture to assess a journal of such eminence, is 
a work of literary merit. Rarely, if ever, does the 
writer manage to skim the full cream of that journal 
in a single effort. To skim cream from some sections 
he has made repeated attempts, in not a few cases 
(tell it not in Gath) signally failing. It may be 
timidity which deters me from concluding — because 
I have failed in these cases to extract cream — that 
cream is absent. A conclusion of this naturo, how- 
ever, might possibly be drawn in a certain county 
which you might succeed in naming. 

I have hitherto derived much innocent pleasure 
from my never-ending quest for cream, and Steven- 
son’s words have consoled my all too frequent 
failures. In fact, I have lived for the quest. At 
intervals I receive my consignments of chemically 
prepared milk, the joys of skimming which are 
scarcely beginning to pall when the next delivery 
arrives. Tho following are examples of contributions 
which have given me the pure pleasure of the quest 
(to the entire exclusion, bo it added, of the baser 
pleasure of discovery) : — 

(a) 4-Nitro-2-siilphophenyldehydi‘othio - p - tol- 

uidine sulphonic acid. 

(b) Catalytic Racemisation of the Diaste- 

reoisomeric 1 - Mcnthyl Phenylbromo- 
acetates. 

(c> Action of Chlorine on 5-Chloro-l : 1-dimethyl- 
A 4 -cyclohexen-3-one. 

It may seem invidious to single out these inter 
pares x but I feel that the thrills these items afforded 
me were not experienced by our archers. 

Less timid minds than mine, Sir, have quailed at 
the idea of setting a money value on aesthetic pleasure. 
Such minds are now to be found in Yorkshire. The 
conclusion reached by these minds is that an upper 
limit can be defined to the possible values of the 
pleasures which I have so greatly enjoyed. That 
upper limit is not greater than £3 sterling per annum. 
It has been said that a Jew ©hasing a Scottish 


^yvCxplain their motives. While debtor illustrates perpetual motion. I am neither 
1 Wire, dear to all chemists, to some Jew por Scot, yet to me also £3 is (or are) £3* 



forego the Measure I have 
: been deriving as the result of spending that sum 
annually in a certain way, were it not for the 
fact that I was born, Sir, in Yorkshire. The modesty 
characteristic of that country dissuades me from 
claiming the nom-de-pfame “ Eboracum,” which 1 
feel sure would carry weight in certain quarters, but 
I feel also that in those quarters no need will be felt 
for the moral support of that admirer of your state- 
liness, Sir, who begs to sign himself, —Yours, etc,, 

London J. W. Farmery 

October 12 


PERSONAL AND OTHER ITEMS 
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Dr. R. Escales, founder of the u Zeitschrift fttr 
das geaamte Schiess- und Sprongstoff wesen and of 
41 Kunststoffc,” a journal devoted to the technology 
of artificial textiles, died in September aged 61. 

Canadian Nickel Industry ^ 

The British American Nickel (Jo. is stated to 
have gone into liquidation. The Murray mine arid 
smelter, near Sudbury, Ont., and the retinery at 
Deschenes, Quebec, near Ottawa, have closed down. 
The company employed 700 men at Sudbury, and 
about 500 at the Deschenes plant. The British 
Government has a financial interest in the company. 
The failure is attributed to the inability of the 
Norwegian interests to render financial assistance. 
Smoke Abatement Exhibition 


Mr. J. D. Mounsey has been elected Master of the 
Feltmakers’ Company, Mr. P. H. Hirley of the 
Founders’ Company, Mr. J. Lusty of the Loriuers* 
Company, Mr. B. P. Thomas of the Glaziers’ Com- 
pany, and Mr. W. W. Leuchars Prime Warden of 
the Dyers’ Company. 

Messrs. W. B. Cooke and S. L. B. Etherton have 
been appointed to research assistantsh ips in mining 
and fuel, respectively, in the University of Sheffield. 

The German Institute for the Fermentation 
Industry recently celebrated the fiftieth anniversary 
of its foundation. 

Sir W. Jones, chairman of the research com- 
mittee of the British Refractories Association, is 
at present on a visit to the United States. 

A special course of lectures in the Manchester 
College of Technology is to be held on “ The Chemistry 
and Technology of Painters’ Oils, Colours and 
Varnishes.” The course, which begins on October 22, 
is held on Wednesdays from 7.30 to 8.30. 


The Smoke Abatement Exhibition to be held in 
Manchester in November next will include large gat 
and electrical displays, and will be representative 
of firms interested in the abatement of both industrial 
and domestic smoke. It is expected that a verj 
large number of delegates from the municipalities ant 
various institutions will be present at the Conference 
held in connexion with the Exhibition, when paper* 
will be read on the production of smokeless fuel bj 
the low- temperature carbonisation of coal, the us« 
of town and producer gas in industry, mechanica 
stokers, domestic appliances, pulverised -fuel firing 
oil firing, and the effects of smote on health, building 
materials, and other subjects. A special feature wil 
be the “ Ideal Boiler House,” which is being designee 
to illustrate how fuel economy and smoke abatement 
can be achieved by attention to the method of firing 
and the setting of a boiler. Information can b< 
obtained from Mr. 0. Elliott, B.Se., A.M.lnst. C.E, 
Hon. Secretary, the Smoke Abatement League o; 
Great Britain, 33, Blackfriars Street, Manchester. 


Sir Max and Lady Muspratt have returned to 
Liverpool from Canada. 

The President of the Board of Education has 
appointed a Departmental Committee to consider 
what changes, if any, are required in the constitution 
of the University of London. 

Mr. W. L. Helm* vice-chairman of John Knight, 
London, Ltd., has been appointed a managing 
director of Lever Brothers, Ltd. 

Mr. J. B. M. Herbert has been appointed assistant 
lecturer in chemistry in the University of Man- 
chester, in place of Mr. E, L. Hirst, who becomes 
lecturer in chemistry at Armstrong College, New- 
castle-on-Tyne. 

Sir William Alexander, chairman of the British 
Dyestuffs Corporation, has left Southampton by 
the R.M.S. Mauretania for New York. 

On October 1, Sir William Bragg opened the 
new college of pure science in the University of 
Durham, afterwards receiving the honorary degree 
of D.C.L. 

We regret to announce that Prof. G. D. Liveing 
is suffering from a fractured hip owing to being 
knoefcafl down/ hv a bicycle in Regent Street-, Cam- 
bridged Liveing is going on well, considering 

97years. , .* * 


Labour Problem in Mining 

In his presidential address at the annual meeting 0 
the Institution of Mining Engineers held at th< 
British Empire Exhibition, v J)r. J. S. Haldane, di$ 
cussing the labour problem ifckining, said that th< 
real cause of labour unrest was^^bllion against whal 
was regarded as inhuman relations. Thq^Magei 
arose from the idea that the employed were onipSStt 
in an economic machine manipulated without rea 
sympathy for or understanding pf the worker. A* 
collieries became larger, so the need increased for i 
greater realisation of the conception of comradeshi] 
and men of real human sympathy were required ot 
the executive staff. Neither high wages nor welfan 
schemes would satisfy those employed in mining 
but only discerning and sym pat net re atmettt , i 
sense of comradeship in a common exwtprise. 

Cement Manufacture in the Empire 

The manifold uses of cement and especially it 
employment for the manufacture of concrete, mn 
so largely used to replace brick and stone, render i 
. of no little importance that all countries should 1b 
' able to obtain cement for local use at a reasonabl 
cost. In many overseas countries, particular!; 
those remote from the present centres of production 
the use of cement is greatly restricted owing to tb 
heavy cost of shipment and th^ consequent higl 



made in Urge” quantities in several cotfhtries 
tfie Empire, such as Canada, the Union of South 
Africa, Australia; New Zealand, and India, whilst 
operations on a smaller scale are being carried on 
iii the Sudan, Rhodesia and Malaya. It seems 
probable that the ra,w products required for cement 
manufacture exist in nearly all parts of the Empire, 
but; hitherto little information has been available 
regarding the possibilities of establishing a cement 
industry in most of the Crown Colonies and Pro- 
tectorates. Considerable attention has been devoted 
;to this question in recent years by the Imperial 
• Institute, where a fully equipped cement-testing 
laboratory has been installed, and raw materials 
-have been investigated from several localities, in- 
cluding Nigeria, Nyassaland, Kenya, India, Ceylon, 
Fiji, Jamaica, arid Newfoundland. The current 
number of the Bulletin of the Imperial Institute 
contains an article discussing this important problem, 
Particularly in relation to the possibilities of making 
cement in West Africa, Nigeria, Sierra Leone and 
Western Togoland. The article should be read by 

t ose interested in the manufacture of cement within 
e British Empire. 

New British Chemical Standard Steel 



Ridsdale and Co. announce the issue of* 
British Chemical Standard Carbon Steel “ E ’* 
(B.0.H.) having the following standardised figures : 
Carbon, 0114 per cent., and manganese, 0-492 
per oent. This material lias been specially prepared 
to meet the need for a widely recognised carbon 
(colorimetric) standard above 0*10 per cent., which 
is near to the maximum usually desired in tinplate 
manufacture. It has the additional convenience 
of being a low manganese standard, so that those'/ 
w£o prefer to determine the carbon (colour) and 
Inanganese from the same proportion of sample 
nifty do so. As is usual, the analysis has been 
"Conducted by a number of independent analysts, 
wprfca’ chemists, and others (including the United 
States Bureau of jjlglftiards, Washington) repre- 
senting; different ypRsts. 

* of stanoard turnings may be obtained 
quarters, 3, Wilson Street, Middlesbrough, 
timated to be sufficient to cover the cost 
of preparation. Three sizes are now provided 
viz., 500 gram, 100 gram, and 50 gram. A certi- 
ficate giving the names of the analysts co-operating,./ 
the types of methods used (including numerous 
notes) and a detailed list of the individual analyses 
will be supplied with each bottle. 


^Celebration of the L. M. & S. Railway 
ptory, Crewe 


-Diamond Jubllo( 

Chemical Labj 

The sixtieth anniversary of the establishment of 
the L.M. & S. Railway Chemical Laboratory atUrewe ; 

first Railway Chemical Laboratory in the 
cujuntr^ was- . celebrated by the staff (past and 
dinner held at Crewe on October 10 
M.I.C.E., the principal guest, and ^ 
.. [ who was -Spoke of the . 

the old L. & N.W. j^flway in recog- 
l^ts 1804 the importance of the applica- 
ienee to industry. • 



Coxir C . ; By % C. Poutbb, M.&V- 
Ph.B. American Chemical Society, Monograph 
Series, Pp. 442* New York : The Chemical 
Catalog Co., Inc., 1924v Price $6. 

Although the carbonisation Of coal. is a branch of / 
chemical technology that attracts; an ever-increasing "■ 
interest and inspires a rapidly growing literature, 
the author need make ho %olofpr fdf the book under 
review. By his' early association with the experir 
mental station of the U«S^ r Bureau pf Mines, andtlftter:. 
experience, he is well qualified to deal comprehen- 
sively with the subject, giyin g • dire weight to the : > 
scientific aspects as weU as the industrial technique. 

He opens with an introductory suryey discussing 
the miwn&'Ure of carbonisation in its various modifi- 
cations , the advantages and the limitations which 
economic considerations set to the carbonisation of 
fuel. The different systems are compared. The 
Scope of carbonisation processes is limited by the 
profitable disposal of alf the produets, and for this 
reason he thinks the towns’ gks industry is “ destined . 
to become the largest exponent of coal carbonisation ” 
because the metallurgical coke market has not the 
same prospects for expansion. * 

Two chapters are devoted to the chemistry of 
coal carbonisation, including the special treatment of 
the nitrogen and sulphur compounds. Then several 
chapters on coke-oven practice follow, starting from 
the preparation of coal for the oven and including the 
purification of gas and the recovery of by-products. 
This constitutes the main part of the book. It 
must be remembered that the author writes primarily 
of the American, which differs materially from 
European practice. None the less, this is, for British 
obke-oven men, one of the most valuable and inter- 
esting parts of the book. Although by-product 
coking was initiated in Europe, there is no doubt 
that of recent years the industry has developed more 
rapidly both in range and technique in America. 

In the nature of things, coke-oven experiments are 
expensive, and economic conditions are such that 
America Is better able to embark on bold and costly 
innovations in large-scale practice. That is all the. 
more reason why this book may be commended to 
British coke-oven workers, for modern American 
practice is here brought to a focus as nowhere else. 

There is a l<mg chapter on carbonisation for towns’ 
gas, which covers ground where America has less to 
teach, and indeed has followed rather than led.; The 
author is well acquainted with modem practice, but 
in dealing with steaming does not seem to have made 
the hest use , of available material. The report on 
experiments on the steamifig of vertical Retorts, 
initiated by the Institution Of Gas Engineers, is not 
even mentioned. /v.; _ . 

The subject of low-temperatvure carbonisation* 
which in the author’s , opinion “has not attained 
or given assurance of attaining in the future such 
commercial Success as to warrant assignment to a 
principal r61e,’ r is dealt with in v ar chapter containing 
descriptions of a number of processes which . have 
come ; orfore the public. Here Consi(%abb ^pace is 
devdted tq: t^te ingenious Pirop and Ca^ac^isti process | 



of colb are given, it 1# not m&deoleai* how 
cial success; has been ^tained. : • 

Prof, &;Wv Parr written an admirable irttro- 
<jtac fiotrto thd book tfrhich might fittingly have been 
as^roduded * review. The reviewer has no hesita- 
tion in recommending students and practitioners of 
hoaj carbonisation to seek in the perusal of this book, 
both pleasure and profit. - ' ; 

. H. J. HODSMAN V 

PARUAMENTARY NEWS > 

■ r . f , . . HOUSE OF COMMONS . 

The Proposed German Dyestuffs Agreement' 

In a written reply to Mr. tjraham White, who 
asked; about the proposed agreement between the 
Interessen-Gemeirischaft and the British Dyestuffs 
Corporation^ Mr. Sidney Webb : Mated that the 
Board of the British Dyestuffs Corporation had been 
informed that the Government w ould feel compelled 
to exercise their power of veto with respect to ah 
agreement with the Interessen-Gemcinsehaft on the 
lines suggested. — (Oct. 8.) 

. " . * ■ ‘ .• iv’ ■ . • • 

COMPANY NEWS 

BRITISH GhUES AND CHEMICALS, LTD. 

i aiding over the annual meeting, the chairman, 
ir. T. Walton, said that during the past year, al- 
though raw materials had increased in cost, the 
tpmpany had slightly increased its output, and had 
by energetic salesmanship sold its increased produc- 
tion, so that stocks were now down, both in value 
and in weight. The steady expansion of the com- 
pany’s foreign markets was particularly encouraging. 
The company had, during the year* introduced to the 
market two new cattle foods, which had been well 
received by the agricultural community. Research 
Work was going forward, the intention being to 
increase efficiency in manufacture and to find new 
Uses for tbe copapany’s products. 

GLENBOIG UNION FIRECLAY CO , LTD. 

The bet profit of the company for the past year, 
including £10,155 brought) forward, was £23,410. A 
dividend js recommended of 15 per cent, for the year, 
less tax, payable on October 27, carrying forward 
£5973. A sum of £10,872 was expended on repairs 
and renewals, and was paid out of revenue. The 
capital expenditure during the year was £1532. 

BRITISH CYANIDES CO * LTD. 

^■ : -Tbe-.;.bepo3rt; for theyrear ended April, 30 l^kst shows 
a loss of £24,991. irom £14,847 brought forward 
from last year, there has to be deducted the interim 
dividend on the preference shares paid on December 1 5 
1923, leaving £13,423 to be set against the loss made 
during the period under review and leaving a balance 
of loss to be carried forward of £11,568. The sum* 
of £43,096 has been charged against reserve account , 
being the cost of the shares in the British Potash 
Co.j Xtd.v ill liquidation, which are nbw of no value. 
The position and prospects of the company have 

•' * t At. ^ ~ ‘ i- . AJKli 1 . " -,v ■ * 


BROKEN HILL PROPRIETARY 

The yehr ending May 31, 1924, is the first fiftai A 
period since the establishment of the Steel Work#;* 
Newcastle that continuity of operations in all depart 
'meats has obtained. The output from thi 
Newcastle Works in 1924 was as follows, figure 
for 1923 being given in parentheses: — Pig iroji 
306,258 tons (62,334 t .) ; Steel ingots, 284,(569 t 
(52,810 t:) ; cokej 305,084 t. (60,790 t.) ; sulphat 
of ammonia, 4545 t. (1071 1.) ; tar, 3,574,341 gab 
(706, 148 gals. ) . In 1 924, during 6£ months working 
36,392 1. of ore was produced ; 34,802 t. of crude or 
and tailings was treated, and 2158 t. of lead concer 
trates was produced. In the slimes flotation plaz 
(Bradford Process), during 1924, 117,330 t. of slime 
were treated, and 12,011 t. of lead concentrate 
and 25,404 t. of zinc concentrates were producer 
The net profit for the period under review amounte 
to £279,339 2s. 2d., after providing £299,12 
for all depreciation. The company has obtain© 
re-assessments of income tax for past years, and wa 
able to reduce the provisional amount held in reser\ 
in Sundry Creditors’ Account for this purpose 
The sum of £100,000 has been restpred to Reser\ 
Fund which now stands at the old figure of £1,500,00< 
and liquid assets total £1 ,030,684 7s. 7d, Product!*) 
during the.year amounted to 305,084 1. coke, 3,574,34 
galls tar and 4545 t. ammonium sulphate. IT 
plant for the manufacture of benzol, toluol an 
solvent naphtha has worked satisfactorily, 773,95 
galls, motor spirit and 52,918 gall, solvent naphth 
being produced, A subsidiary company styled tl 
B.H.P. By-Products Go. Ply., Ltd., was forme 
to acquire the tar distillation plant of Messn 
De Meric, Ltd. This new company had a successft 
year and 'absorbed the whole of the output of ts 
from the coke ovens. Another new company 
styled the B.H.P. Collieries Pty M Ltd,, was forme 
during the year to develop coal- bearing land whic 
had been secured in the Maitland district, and 
commencement has been made with this work. 

CANADIAN EXPLOSIVES, LTD. 

The dividend of If per cent, for the quarter ende 
September 30 on the Seven per cent, cumulate 
preferred shares is payable on October 15, to shaft 
holders on record September 30. 

LAUTARO NITRATE CO., LTD. 

A third interim dividend of 5 per cent, for tl 
year 1924 has been declared, payable on October 2 
to shareholders registered at the closing of 4l 
books on October 20, and to holders of share warrai 
to bearer coupon No. 57. No dividends were pai 
for the "previous four yearfc, but in 1923 
capitalised bonus of three new shades for evei 
seven held was distributed. The company recent] 
acquired the Lastenia Nitrate Company. 

BRYANT 

A dividend of 7 
year ended September 30, 1924, has been declare 
on the preference shares, and an interim divider 
of 4 per cent, free of tax on ordinary and partnershi 

V 4b a. « 1* T ^ \T * U. I*. M 1 
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MARKET REPORT 


This. Market Report is compiled from special information 
received from the Manufacturers concerned* 

Unless otherwise Hated the prices quoted below cover fair 
quantities net and naked at sellers' works. 

GENERAL HEAVY CHEMICALS 
Acetio Acid, 40% tech. . . £23 10s. per ton. 

Acid, Boric, Commercial — 


Antimony sulphide— 

Golden . . 


RUBBER CHEMICALS 




Cryst. 

Powder.. 

Acid Hydrochloric 


Acid Nitric 80° Tw. 


Acid Sulphuric 


Ammonia Alkali. . 


Bleaching Powder 


£45 per ton. 

£47 per ton. 

, Be. 9d.— 6s. per carboy d/d., 
according to purity, strength 
and locality. 

£21 10s.— £27 per ton makers* 
works, according to district 
and quality. 

Average National prices f-o.r. 
makero* works, with slight varia* 
tions up and down owing to 
local considerations : 140° Tw., 
Crude Acid, 65s. per ton. 168* 
Tw., Arsenical, £5 10e. per ton. 
168° Tw., Non-arsenioal, £6 15s. 
per ton. 

£6 15s. per ton, f.o.r. Special 
terms for contracts. 

Spot £11 d/d. } Contract £10 d/d. 
4 ton lota. 

£7 per ton, packages extra. 


6fd.— Is. 2d. per lb., according to 
quality. 

Is. 4d.— da. 6d. per lb., according 
to quality. 

Arsenic, Sulphide, Yellow Is. lid. per lb. 

£3 10s. to £0 15s. per ton, accord- 
ing to quality. 

3s. 9d. — 4s. per lb., according to 
quantity, 

£30— £33 per ton, according to 
quantity. 

7d. — 7^d. per lb. ex wharf. 
£60 — £66 per ton, according to 
quantity, drums extra, 
la, 3d. per lb. 

Demand very 
remain 
firmness of 


Crimson 

Lrsenio, I 
Barytes 

Cadmium Sulphide 

Carbon Bisulphide 

Carbon Blaok 
Carbon Tetrachloride 

Chromium Oxide, green 


Indi&rubber Substitutes 
White and Dark 


Lamp Black 
Lead Hyposulphite 
Lithopone, 30 % . . 
Mineral Rubber “ Rub* 
pron ** 



£48 per ton, barrels free. 
7^d. per lb. 

£22 10s. per ton. 


Bisulphite of Lime 
Borax, Commercial- 
Crystal . . . . . . £25 per ton. 

Powder £26 per ton. 

(Packed in 2-owt. bags, oarriage 
. paid any station in Great 
Britain.) 

Calcium Chloride .. £6 17a. Qd. per ton d/d. 

Copper Sulphate . . .. £25 per ton. 

Methylated Spirit 64 o.p. — 

Industrial . . . . 2s. 7d. — 2s. I Id. per gallon, accord - 

iug to quantity. 

Mineralised . . . . 3j|®d. — 4s. per gallon, according 

■ m quantity. 

Nickel Sulphate .. .. 7 £38 per ton d/d. 

Nickel Ammon. Sulphate ) ness. 


£16 6s. per ton f.o.r. London. 
Sulphur . . . . . . £10 — £12 per ton, according to 

quality. 

£47 10s. ' £52 10s. per ton, ac- 
cording to quantity. 

4d. per lb., carboys extra. 

2s. 6d. per lb. 

5a. Id. per lb. 

7 id. — Is. 8d. per lb., according to 
quality. 


Sulphur Precip. B.P. 

Sulphur Chloride 
Thiocarbanilide . . 
Vermilion, pale or deep 
Zinc Sulphide 


WOOD DISTILLATION PRODUCTS 

Acetate of Lime — 

Brown . . . . . . £12 per ton. 

Grey . . . . . . £16 per ton. 

Liquor 9d. per gall. 32° Tw. 


Normal bufii- 


Potash Caustio . . 
Potass. Bichromate 
Potass. Chlorate.. 
Sslammoniac . . 

Salt Cake. . . , 

Soda Caustio, solid 

Soda Crystals .. 

Sod. Acetate 97/98% .. 
Sod. Bicarbonate 
Sod. Bichromate. . 

Sod* Bisulphite Powder 
60/62 


£30 — £33 per ton. 

5$d. V eT R>. 

3d.— 4d. per lb. 

£32 per ton d/d. 

£3 10s. per ton d/d. 

Spot lots ; delivered. £16 17s. 0d. to , 
£19 7s. 6d. per ton, according to 
strength. 20s. less for contracts. 
£5 5s. — £5 10s. per ton ex railway 
depots or ports. 

£24 per ton. 

£10 10s. per ton, carr. paid* 
4|d.perib. 


Charcoal 

Iron Liquor 

Red Liquor 
Wood Creosote . . 
Wood Naphtha — 
Miscible 
Solvent 
Wood Tar 

Brown Sugar of Lead 


£7 15s. — £9 5s. per ton, according 
to grade and locality. 

Is. 7d. per gall. 32° Tw. 

Is. 2d. „ „ 24° Tw. 

10d.— Is. per gall. 14/16° Tw. 

2s. 9d, per gall. Unrefined. 


4s. lOd. per gall. 
5s. 3d. per gall. 
£4 5s. per ton. 
£43 per ton. 


60% O.P. 
40% O.P. 


Acid Carbolic- 
Crystals 
Crude 60’s 


TAR PRODUCTS 



£17 — £18 per ton, according, to 
quantity, f.o.b., 1-oMdi. iron 
drums included. 

3d. per lb. 

£13 5s. — £13 10s. per ton ex 
Liverpool. Nominal, 
no. 60/05 About £14 10s. per ton d /d. 

£9 per ton d/d. 

st. lffirpsr ton f.o.r. London, l*cwt. 
kegs inoluded. 


Acid Cresylic, 97/99 .. 

Pale 95% 

Dark .. .. 

Anthracene Paste 40 % . . 

Anthracene Oil — 
Strained .. 

Unstrained . . 
Benzole- 
Crude 06’s 

Standard Motor 


6id.— 6Jd. per lb. Quiet. 

Is. 7d. — Is. 9d. per gal], according 
to district. Market flat* 

2s. — 2s. Id. per gall. Demand 
fair. 

Is. 9d. — 2s. Id. per gall. Better 
enquiry. 

Is. 9d. — 2s. per . gall. Fairly 
steady. 

4d. per unit per owt. Nominal 
price. No business. 

6id>— 6|d. per gall. Small demand 

6d. — 6Jd. per gall. 


7£d. — 9d. per gall, ex work 
tank wagons. 

Is. lid. — la* 3d. per gkll. exv 
in tank-wagons. 









Toluole— 9Q % 


Ip. 5W*— Iff. 7d. per gall, ex 
works in tank wagons. 

Is. 5d.— Is. 5 jd. per gall. Small 

• demand for home consumption. 
Is. Sd.T— Is. 9d. per gall. Small 
> demand for home consumption. 
Is. 9d. per gall. Prices reduced. 
2s. 3d. per gall. Prices reduced. 


Xylol oomh. . . , . Is. 9d. per gall. Prices reduced. 

Pure 2s. 3d. per gall. Prices induced. 

Creosote — * 

Cresylic 20/24% . . 8 id. per gall. Little demand. 

Middle Oil Y6d.— 8$d. per gall., according to 

U Mvvm '* * \ *>■»* strict. Fair 

o vy o *• ' ‘ * j business passing. Small do- 

Standard Specification ( raRud from Amorioa. 

Naphtha — 

Solvent 90/100 . . ltd*— -Is. per gall. Demand good. 

Solvent 90/190 . , lid.-— Is, per gall. Fair inquiry. 

Naphthalene Crude— 

Cheaper in Yorkshire than Lancashire. Demand rather 
better. 

Drained Creosote Salts £4 — £6. Quiet. 

Whizzed or hot pressed £0— £9 per ton. 

Naphthalene — 

Crystals and Flaked .. £12 — £15 per ton, according to 
district. 

Pitch, medium soft . . 408.— 45s. per ton f.a.s. Market 
very flat. 

Pyridine— 90/160 .. 18s. 8d. — 19a. per gall. Steady 

demand. 

Heavy .". .. 12s, per gall. Market dull. 


Crystals and Flaked 
Pitch, medium soft 
Pyridine— 90 / 1 60 


Nitrobenzene 
o-Nitrochlorbenzol 
Nitronaphthalene 
p-Nitrophenoi . . 
p-Nitro *o-amido-phenol 
m-Phenylene Diamine 
p-Phonylene Diamine 
B. Salt .. .. 

Sodium Naphthionate 
o-Toluidine 
p-Toluidinq 
m*Toluylene Diamine 


5£d — 5}d. per lb. naked at work**' 
2e. lid. per lb. 100% basfcd/d. v 
10|d. per lb. d/d. 

Is. 9d. per lb. 100% basis 

4s. 6d. per lb. 100% basis. , < 

3s. lid. per lb. d/d. 

10s. 2d. per lb. 100% basis d/d, 

2s. 6d. per lb. 100% basis d/d. 

2s. 3d. per ib. 100% basis d/d. 
lOd. per lb. 

2e. lQd. |K>r lb. naked at works. 

4s. per lb. d/d. 


PHARMACEUTICAL AND PHOTOGRAPHIC 
CHEMICALS 


INTERMEDIATES AND DYES 


Acid, Acetic 80% B.P. 
Acid, Acetyl Salicylic 


Acid, Benzoic B.P. 
Acid Boric B.P. . . 

Acid, Camphoric , . 
Acid, Citric 

Acid, Gallio 

Acid, Pyrogallic, Cryst. 
Acid Salicylic 
Acid, Tannic B.P. 


£47 per ton. Firmer. 

3s. Id. per lb., according to 
quantity. Sales steady. Price- 
firm. 

3a.^per lb. 

Cryst. £51 per ton. Powder £55 
per ton. Carriage paid any 
station in Great Britain. 

19s.—2l8. per lb. 

Is. 3$d.— Is. 4£d. per lb., loss 6%. 
for ton lots . Market very weak. 

3s. per lb. for pure crystal. 

6s. 9d. per lb. Resublimed quality 
8s. per lb. Market firm. 

Is. 0d. — ls.8d. per lb., according 
to quantity. 

2». lOd. per lb. Markot quiet. 


Business in dyestuffs lias 1 again been better this week, 
und users seem to have more confidence. 

In the following list of Intermediates delivered prices 
include packages except where otherwise stated. 

Acetic Anhydride 95% .. Is. 7d. per lb. 

AcidH. .. .. ..3s. lid. per lb. 100% basis d/d. 

Acid JSTaphthionio .. 2s. 2d. per lb. 100% basis d/d. 

Acid Neville and Winther 5s. 8d. per lb. 100 % basis d [d. 

Acid Salicylic, tech. . . Is. Id. per lb. Improved demand. 

Acid Sulphanilio . . 9|d. per lb. 100% basis d/d. 

AluminiumChloride.anhyd.ls. per lb. d/d. 

Aniline Oil . . . . 8d. per lb. naked at works. 

Aniline Salts , , . . . 8£d. per lb., naked at works. 

Antimony Pentaehloride Is. per lb, d/d. 

Benzidine Base .. ..4s. per lb. 100% basis d/d. 

Benzyl Chloride 95% . . Is. Id. per ib, 

p-Chlorphonol . . . . 4s. 3d. per lb. d/d. 

p-Chloraniline .. .. 3a. per lb/ 100% basis. 

o-Cresol 19/31° C. . . 4$d. per lb. Rather quiet. 
bi-Cresol 98/100% .. 2s. Id,— 2s. 3d. per lb. Demand 

moderate. 

p-Cresol 32/34° C. . . 2s. Id.— 2s. 3d. per lb. Demand 
moderate. 

Dichloraniline . . . . 3s. per lb. 

Dichloraniline S. Acid . . 2s. 6d. per lb. 100% basis. 

p-Dich lor benzol . . . . £85 per ton. 

Diethylaniline ... .. 4s. 0d. pec lb. d/d., packages 

extra, returnable. 

Dimethylaniline . . . . 2s. 3d. per lb. d/d. Drums extra. 

Dinitrobenzene . . . . 9d.— lOd. per lb. naked at works. 

Dinitrochlorbenzol . . £84 10s. per ton d/d. 

Dinitrotoluene — 48/50° C. 8d. — 9d. per lb. naked at works, 
66/68° C. Is. 2d, per lb. naked at works. 
Diphenylamine . . . . 2s. 10d. per lb. d/d. 

Monochlorbenzol . . ,. . £03 per ton, 

Y-Naphthol .. .. Is. per lb. d/d. 

a. Naphthylamine . . Is. 4d. per lb. d/d. 

§ -Naphthylamine . . 4s. per lb. d/d. 

m-Nitraniline .> .. 4s. 3d. per lb, d/d. 

. . 2s. 3d. per lb. d/d. . 


Acid, Tartaric . . . , Is. l$d. per lb. less 5%. 

Amidol ... .. .. 9s. por lb. d/d. 

Acetanilide . . . . 2a. per lb. for quantity. More- 

enquiry'. 

Amidopvrin . . . . 10s. Gd. per lb. for spot stocks. 

Ammon. Benzoate . . 3s. 3d. — 3s. 6d. per lb. according 

to quantity. 

Ammon. Carbonate B.P. £37 per ton. 

Atropine Sulphate . . 12s. 6d. por oz. for English make* 

Barbitone.. .. .. 14s. 3d. per lb. Cheaper. 

Bismuth Carbonate .. 10s. Gd. — 12 b. Gd. per lb. 

„ Citrate.. 10s. 3d. — 12 b. 3d. „ 

„ Salicylate .. 9s. — Us. „ 

,, Subnitrate . . 8s. 8d. — 10s. 8d. „ 

Borax B.P. . . . . Crystal £29, Powder £30 per ton. 

Carriage paid any station in 
Great Britain. 

Bromides . . . . , . Market firm. 

Ammonium , . . . Is. 0d. — Is. 9d. por lb. C Accord* 

Potassium . . . . Is. 4d. — -Is. 7d. per lb. j ing to ... 

Sodium . . . . Is. 5d. — Is. 8d. por lb. v. quantity. 

Calcium Lactato . , la. 6d. — Is, 9d, per lb., according 

to quantity. Fair demand and 
steady market. 

Chloral Hydrate . . . . 4s. per lb. Market easier after 

recent firmness. 

Chloroform . . . . 2s . per Ib.f or cwt. lote. Very steady- 

Formaldehyde . . . . £49 per ton. 

Glycerophosphates — Fair business passing. 

Calcium, soluble and 

citrate free . . . , 7s. per lb. 

Glycerophosphates — 

Iron " . . . . . . 8s. 9d. per lb. 

Magnesium .. 9s. per ib. 

Potassium, 50% . , 3s. 6d. per lb. 

Sodifim, 50% . . -V 2s, 6d. „ 

Guaiacol Carbonate .. 10s. per lb. 

Hexamine . . . . 3 b. Id.— 3 s. 3d. per lb. 

Homatropine Hydrobro* 30s. per oz. 
mide 

Hydraatine hydrochlor . . English make offered, 120s. per os 







3a. Od. per lb* for 23*lb. tots* 
Potassium .. . . 4a. Id. per lb. 

r Sodium . . . . 4s. 

Iron). Ammon. .Citrate £a. Id, — 2s. 5d. per lb* 

B2P. 


lightly c 




Magnesium Carbonate— 
"fight Commercial 
Magnesium Oxide — • 

Light Commercial . * 
.'Heavy Commercial . . 
■''Heavy Pure ... 


.Jdehthol— 

' = 43*R. recryst, B.P. 
T. " Synthetic 


Mercurials 

Red oxide .. 
Corrosive sublimate 
White precip. .. 
Calomel 

Methyl Salicylate 

Methyl Sulphonal 
Metoi 

Paraformaldehyde 

'Paraldehyde 


Phenacotin 
Phenazone 
Phenolphthalein . . 
Potass. Bitartrate — * 
99/100% (Cream 
Tartar) 


£30 per ton net. 

. , £75 per ton, less 2$%, v 

. . £25 per ton, less 2^%. 

. . 2g. — 2s. 3d. per lb,, according to. , 
quantity. Steady market. 

. . 55s. per lb*. Price shows signs of 
recovery. #' 

. . 26s. — 35s. per lb., according to 
quantity. ; English make. In- 
creasing demand. . * 

. . Market very auiet. 

. . 5s. 3d<~ 5*. 4a. per lb. 

.. 3s. Od. — 3s. 7d. „ 

. . 4s. 7d. — 4s. 8d, „ 

.. 3s. lid.* — 4s. „ 

. , Is. 10 cl, —2s. per. lb, Seasonal 
increase in demand. 

. . 24s, per lb. Slightly weaker. 

.. 11s. per lb. British make. 

. . 2s. gd. per lb. for B.P, quality. 

.. Is. 4d. — Is. Od. pet lb. in free 
bottles apd cases. Supplies 
plentiful. 

. . 5s. 9d. per lb. 

.. 7s, per lb. 

. . 5s. Od. — 03. per lb. 


of 


Thymol .. v 17s. per 11 

'¥> PERFUMBRY $HEJ*UCALS 
Acetophenone .. • . *12e. 6d. per lb.. 

Aubeplne . . J : • . 10*- 3d. 

Amyl Acetate * . * / ♦ * 2s. 6d. 

Amyl Butyrate' . .. • ♦ 6** 94* . 

Amyl Salicylate . , * . 3s. 34; . i,» 

Anethol (M.P. 21/22° 0.) 4s. Od. 

Benzyl Acetate from, Chlo-^ 
rine-free Benzyl Alcohol 2s* 9d. ,, 

Benzyl Alophol free from , 

Chiorih© «• 2s. 9d. M 

BenzaJdehyde free from 


88s. per owt., less 2J% for ton 
lots. 

Is, 10d.— 2s. 2d. per lb. 

16s. 8d. — 17s. 5d. per lb., accord- 
ing to quantity. Steady mar- 
ket. 

r lb., 1 -cwt. kegs included, 
o.r. London. 

7 Id. per lb. spot. Forward 
prices higher. 

2s. 3d. — 2a. 4d, per oz., in 100 or. 

tins. Steady market. 

03s. per lb., in 50-lb. lots. 

3a. 0d. — 4s. per lb. 

2a. 6d. per lb. 

Sod. Citrate, B.P.C., 1923 la. lid.— 2s. 2d. per lb. r according 
’ ' to quantity. 

Bod. Hyposulphite — 

Photographic . . .. £13 — £15 per ton, according to 

^ ‘ quantity, d/d. consignee’s sta- 

tion in 1-cwt. kegs. 

Sod. Metabisulphito cryst. 37a. 0d.— 60s. per cwt. nett cash, 
according to quantity; 

6od. Nitroprusside .. 16s. per lb. 

Sod. Potass. Tartrate 


Potass. Citrate 
Potass. Iodide 


Potass. Metabisulphite 

" Potass. Permanganate 

^Qumino Sulphate 

Saccharin 

Salol 

Sod* Benzoate, B.P. 


Chlorine 
Benzyl Benzoate . , 
Cinnamio Aldehyde— 
Haturol. . . . , 

Coumarin 

Citronellol •• 

Citral • 

Ethyl Chmamate 
Ethyl Phthalate . • 
Eugenol ,.y 

Geraniol (Palmarosa) 
Geraniol . • . •• 

Heliotropino 
Jso Eugenol 

Linalol ex Bois de Rose . . 
Linalyl Acetate . . . . 

Methyl Anthranilate 
Methyl Benzoate, . 

Musk Ambreite . .. 

Musk Xylol 
Nerolin . . 

Phenyl Ethyl Acetate 
Phenyl Ethyl Alcohol 
Rhodinol .. 

Safrol , -v 
Terpineol . . 

Vanillin ... 


3s. 0d. .. 

3ff* 6d. 4 ..jjv 

18s. 0d. . 

I9s. 0d, „ 5 

17s. ; 

8s* ' m •- 

12s. 6d. „ 

3s. 3d. , 
lOS. • : 1 ■■ »> . , 

33s. 6d. t * 

11s. — 18s. Odv per lb. 
Os. 9d„ ,, 

16s, 9d. „ 

26s. - »» 

26s. ■■ 

. , 9s. Od. ,« 

.. 5«. 

. *-, 50*. ,, 

. . 13s, Od. „ 

. . 4s. 9d. 

. . 15s. 

..16s. 

. . 60s* »• 

.. Is. 10d. „ 

. . 2s. 4d. ■ ,, 

. . 25s. i, 


OILS 

Almond Oil, 

S.P.A. .. 

Anise Oil . 

Bergamot Oil • . 

Bouihon Geranium Oil 
Camphor Oil . • 

Conan ga Oil Java 
Cinnamon Oil, Leaf 
Cassia Oil, 80/85% 

CJitronella Oil — 

Java 85/90% 

Ceylon" 

Clove Oil ... . .. — - jtt- - 

Eucalyptus Oil 70/75%. . 2s. 3d. per lb 
Lavender Oil — 

French 38/40% Esters 
Lemon Oil 


ESSENTIAL 
Foreign 

. .. 15s. 0d. per lb. 

. . 2s. 8d. per lb. 
16s. 6d. per lb. 
35s. per lb. 

65s. per owt. , 
10s. per lb. 

6id. per oz. 

9e. 9d. per lb. 

5s. 9d. per lb. 
3s. 3d. per lb, 
7s. 6d. per lb. 


(Roohelle Salt) 

% 

Sod. Salicylate , 


75s,— 82s. Od. per owt., according 
to quantity. Quiet market. 
Fair demand. Powder 2s,— 2s. 3d. 
per lb. Crystal at 2«. 2d. — 
2b. 5d. per lb. Flako 2s, 0d. 
er lb. 


10d.— Is. 2d, per lb. 

efanhydmus 10s. — £28 10a. per ton, aocord* 

ing to quantity, l*ctft. keg» 
*: j-. ; 5* : included. In large casks £1 





er ton . 


Lemongrass Oil .. 
Orange OiJ t Sweet 
Otto Of Rose'Qil— 
Btdgpafen “ .. 
Anatolian 
Palma Rosa Oil . . 
Peppernnrtt Oil-— 
English - : ; . - 
Wayne County . . 
Japanese V • * • 
PetitgrainOil .* 

.M • 


28s. 6d. per lb. 

Ss. per lb. ; A 
. . 4s. 0d. per lb. 

Us. pdr lb. 

. . 40s per oa* 

. . 18s. |>er oz. 

, . 10s. Od. per lb. 

,. 65s. perlb- - 
30s? per lb. A ; V 
. ; Market practically bare. 
9s. 3d; per lb. 

, v 26©. 7d. per ib*. 
l Ss. Od.,per lJ>. 4: 




(NT LIST 


The d*t«c alveo 1a thU lift Mf* In 


„ >f Application* for Patent* 

tboiB of application*/ ecuMn th«- oaee of Complete Specification* aooentod 
tbose of t&Qnctel Journals In which the acceptance it annoanood. j 
plete Swjplficatiora thwadverttoed-aa aooeptod kre open to Inipectioa at 
,£ht Pftwnt Offlce lmmadlately, ahd to oppc&tion before Dec, 7th: U»ev 


». «*u.utu vito- qhv w uvmpivw gjwvun, 

Journals In trhl$i the aooeptance It am 


^are on sajs at la. each at the Patent .Office; Sale Branch, QOaHty Conn, 
Chanoery Dane, Dondon, W.C.2;. 6a Oct. 23rd, v ; , 

I.— Application* - • W 

. BoUmanri. : Hoat -exchanging . and distilling apparatus, 
28,030. - 4 

. Cloudsleyyand Lever Bros, Centrifugal separation of 
liquids a$o. 23,081. Sop. 30. 

EJlis (Bhte). Tixmwm. 22,604. Out; 4. 

• Fairweather (Spoils ,X4dt> vieoka. Handlowro -Przemyslo wa 
Sp. ko.6.). Grinding and pulverising materials. -22 t 881.r 
Sep. 29. , V"; v ' .. . 

French. s Fumades. 23,172. Oct. ,1. • 


(mi). S'M-bcnf^rlben'Wn. V. 

: ««« vn. - . ' ,y.\ 'jy- 

1198 (1924). Collin niul Co. Regenerative ccloe 
(211,112.) ■. ‘ 

III — Applications ' 

Brotfn aiid Winser. 23,358. tit* II. 

, ~ Goldstein. 23,104. See If. 

IV.— AppHcalion . ^ ||f 

Here ward, Thomas, and Scottish Dyes, Ltd. Produetiohu^f , 
of dyestuffs etc. 23,207. Oet. 1. ; v ^ 

IV. —Complete Specification Accepted V 

31,090(1023). Comp, Nat, dt) Mat. Colorantes et de Prod. 
Cliiiniques. 8<& XX. 

V, — Applications 

Percival (Niederer et Cit\). Production of text ile, fabric 


.Gardneri Apparatus for minute disintegration of sub. 
stances. 22,975. Sep. 29. v f ^ , 

Gerats, Determining critical temperatures, 23,213. 
Opt. 1. 

Higgins. Processes involving exchange reactions. 23,183. 
Oct. 1. V->/ • \ ' • 

Hooton, and Johnson and Oo. Filters. 23,128. Sep. 30. 
Irwin, and Johnson and Co. Filters. 23,129. Sep. 30. 
Judelson. Driers, j 23,496, 23,497. Oct. 4. 

Moiris, Pulverising or emulsifying apparatus etc. 22,947. 
Sep. 29. 

Nyrop. Separation of particles from gases or liquids. 
23,416. Oct, 3. v 

I. — Complete Specifications Accepted 

6063 (1924). Herbst and Herbst. Mixing, kneading, 
and beating machine. (222,380.) 

6932 (1924). Joseph. Filters for air and other gases. 
(222,385.) ‘ 

8477 (1923). Sauer. Manufacture of adsorbent materials. 
(222,169.) 

10,157 (1923). Peale, Peale, and Peale. Separating 
Materials of different specific gravities. (222,185, 222,186.) 

20,880 (1923). Fitzpatrick. Drying and coating porous 
materials for use as adsorbents and catalysts. (222,279.) 

22,039 (1923). Duclaux, Membranes for ultra -filtration 
and dialyfeis. (203,713.) 

404 (1924), Marks (Soc. Apon. des Produits A Flenu). 
Apparatus fqr sorting granular materials of different specific 
gravities. (2.22,361.) 

6077 (1924). Pellegrino. Drying-ovens. (222,386.) 
19,696 (1924). Sauer. Manufacture of adsorbent mate- 
rials. (222,423.) 

U.— Applications > 

Bertels. 23,374. See X. 

Brown arid Winser. Retorts for dry distillation of oils, 


with silk-like gloss. 23,201. Oct. 1. ' 

Ross. Treatment of flax etc. 23,272. Oct. 2. 

Schwalbe. Treatment of sulphite cellulose waste liquor. 
23,227. Oet. 1, (Gor., 6,11.23.) 

y.— Complete Specifications Accepted 
7880 (1923). Tate, Converting fabrics. (221,980.) 

8633 (1923). Granton. De-inking printed paper. 

(222,160.) 

13,340 (1923). Dreyfus. Manufacture of solutions, dopes, 
dr varnishes from cellulose derivatives. (222,168.) 

17,704 (1923). LiUenfeld. Manufacture of cellulose ethers. 
(200,815.) 

3989 (1924). Marks (Bemberg Akt.-Ges. Manufacture „ 
of artificial silk. (222,373.) " 

VI. — Applications 

Calico Printers’ Association, Ltd*? and Roberts. Machine 
for ageing fabrics. 23,303. Oct. 2. 

Calioo Printers* Association, Ltd., and Roberts. Machines 
for wet treatment of cloth. 23,304. Oct. 2. 

Standard Silk Dyeing Co. Washable dyed silk piece gocrds r 
and process of dyoing same. 23,101. Sep. 30. (IT.8.,^ 

1.12.22.) . ‘ • •■C- £/.• 

VU.— Application* • 

Cederberg. Manufacture of nitric acid. 23,211. Oct.lv *. 
Nioklin. Manufacture of ammonium sulphate and other 
salts. 23,101. Oct. 1. 

Soc. d' Etudes Miniires et In dust-riel les. Mamifacture of 
nitrogen peroxide. 23.601. Oct. 4. (France, 18.9.24.) 

VII. — Complete, Specifications Accepted 

23,567 (1923). Hartstoff-Metall Akt.-Ges. (Hametag). 
Producing substances from boron and carbon. (204,337.) 

29,008 (1923). Farbenfabriken Vorra. F. Bayer und Co. 
Obtaining sulphur from gases containing hydrogen sulphide* . 
(207,196,) 


tars, etc. 23,358. Oct. 3. 

Ges. ffir Mocshinello Druckent worsening. Preparation 
of raw pdat to be dewaterod by pressing. 23,191. Oct. 1. 
(Ger., 1.10.23.) 

Goldstein, Treatment of hydrocarbons, 23,104. Sep. 30. 
Heyl. Distillation of. oil shale, coal, etc, 22,910. 
Sep. 29. y v. ,/ ; 1 

Hezlet. X-ray tubes. 23,208. Oct.,1, 

> In-Com. Gas Co., and Waldor. Fuel and means for oon- 
suimpg same, 22,926. Sep. 29. ; . - ■■ 

Jenkins and Scott, Separating coal fTom sh^e etc. 23,293. 

■ Kidd> Rique* and Smith. 23,418. See XXIII. 

MitcljCeU- External heating of vertipal ga^retofts, 23, |58. 
Pet, l; ' . ; • : - : .. • ; . i v 

II.-— Complete Specificstlont Accepted v . ; 

H' 'V - ^ IM66v (1323)* Wood, and ' Minerals Itepar ation, Ltd. 
v ' Dewatering coal. (222,221.) v : - 

' 20,131 (1923). Imray (N. V. Silica tax Ovenbouw Mij). 

treatment of ^msnufact'i^e of gas 


VIII. — Complete Specification Accepted ,v' •- 

12,125 (1924). Pfalzischo Chamotte -Thonwerk® aid 

Struck. Refractory bricks for blast-heaters or tin* Ukfc> - 
(218,943.) - ' 

IX. — Application 

Girouard. Manufacture of Portland cement. 22,945*: . 

■ Sep. 29. • J-.y.y'vv;’.' 

X. — Applications 

Ashcroft. Recovering tin from tin-plates etc. ' 23,289. 
Oet. 2, . "'•- 

Bertels and Martin. Deearbontsatixm of cost iron etc*. 
23,373. Oct. 3r . 

Bertels and Martin. Purification of gases for decftrbomsn- ; 
tion df east iron etc. 23,374. Oot, 3. 

Duffleld. Reducing iron ore etc. from pyrites to metal etc. 
2^,407: Oct.% 

. Garnett - arid Holden. Non-i'orrodiblo alloys. 23,223. 

K";.. , . .• : 

Robinson. Soldo? emd soldering process for alununium etcv 
^2,9a9.\ Sap, 29. V. ;,v^ ^ vi".'' ; 





.mtt 

, . > f v; 

X- ^CompIcic Specification* •Aceppfed 

8358 (1923). Aluminium Co. of America. Coating 

-article* of aluminium or aluminium alloys. (212,504.) 

8374 (1923). Potts (Electro Metallurgical Co.). Produc- 
tion of non-oxidizing non-brittlo sheets of chrome iron alloys. 
(222,158.) 

19,296 (1923). Poliak. Applying electrolytic metal coat- 
ings to porous bases. (201,567.) 

XI— 'Application 

Sachs. Anode batteries. 23,054. Sep. 30. 

XI. — Complete Specification Accepted 
19,296 (1923). Poliak. See X. 

XII. — Application 

Bolbnann. Apparatus for removing odoriferous substances 
from oils and fats. 23,037. Sep. 30. (Ger., 12.6,24.) 

XIV. — Applications 

Bruni. Vulcanisation of rubber. 23,423. Oot. 3. (Italy, 
15,2.24.) 

Crick. Latex-treated materials etc. 23,179. Oct. 1. 
Wiegand. Manufacture of rubber compositions. 23,003. 
Sep. 29. 

XV. — Application 

Aischo and Marsh. Manufacture of size etc. 23,255. 
Oct. 2. 

XVI. — Complete Specification Accepted 

16,053 (1923). Isliitani and Kaisha. Manures. (222,181.) 

XVII. — Application 

' Poliak. 22,952. 6W XX, 

XVII. — Complete Specification Accepted 

1307 (1924). Veccliis. Purifying juices and syrups in 
extraction of sugar from beet. (211,113.) 
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XVI IL— Application 

Poliak. 22,952. See XX. 

XIX.— Applications 

Reos. Bleaching cereals, nuts, etc. 23,009. Sept, 30. 
Stevenson. Treatment of milk. 22,934. Sep. 29. 

XIX. — Complete Specification Accepted 

20,047 (1923). Vogel. Manufacture of an arsenical 

preparation for exterminating pests. (222,268.) 

25,023 (1933). Evans. Insecticide. (222,320.) 

XX. — Applications 

Poliak. Production of lactic acid from sugar -containing 
materials. 22,952. Sep. 29. (Czechoslovakia, 29.9.23.) 

Riedel Akt.-Ges. Manufacture of barbituric acid deriva- 
tives. 23,112. Sop. 30. (Ger., 10.10.23.) Also 23,234. 
Oct. 1. (Ger., 28.6.24.) 

Stephen. Manufacture of aldehydes and intermediate 
products. 23,136. Oct. 1. 

XX. — Complete Specification Accepted 

31,990 (1923). Comp. Nat. de Mat. Colorantes efr de 
Produits Chimiqucs. Manufacture of perylene. (208,721.) 

XXI. — Application 

Godowsky and Mamies. Colour photography. 23,238. 
Oct. 1. ‘ 

XXI. — Complete Specifications Accepted 

17,138 (1923). ^iJ|fcmato. Photographic combined do* 
-veloping and fixing impositions. (201,538.) 

• 11,963 (1924). CJ^p^bensen. Manufacture of multi-colour 
.screens for colour pttbtpgraphy. (216,853.) 

. X X 1 1 1.— Application 

Kidd, Pique* and Smith. Determining impurities in gases. 

:25,^,,.'Oct, v 3 Vv : ;:; .- 


Official Trade Intelligence 

The Department of Overseas Trade (Development 
and Intelligence, 35, Old Queen Street, London, 
S.W. 1) lias received the following enquiries for 
British goods. British firms may obtain further 
information by applying to the Department and 
quoting the specific reference number .—British 
India : Ironwork, (Director-Getieral, India Store 
Department, Branch No. 10, Belevdere Road, 
Lambeth, S.E. 1); Cuba: Artificial and other 
silk, (308) ; Denmark : Iron castings, (388) ; Egypt : 
Leather, (396) ; Leather, (B.X./1267) ; paint, 
(B.X./1271) ; France : Tinplate, cdpper sulphate, 
(389) ; Italy : Varnish and enamel paint, (390) ; 
New Zealand : Artificial silk, (384) ; Porto Rico : 
Chalmougra oil, pharmaceutical products, (399) ; 
South Africa : Stainless steel, (387). 

Notes oh Plant and Products 

Pulverised Fuel . — The Vickers and International 
Combustion Engineering, Ltd., have contracted to 
supply a complete power plant utilising pulverised 
fuel to the York Street Flax Spinning Co., Ltd., 
Belfast. 

Messrs. Vickers and International Combustion 
Engineering, Ltd., have also received a large order 
from Synthetic Ammonia and Nitrates, Ltd., for 
the boiler house for an electric power station at the 
Billing ham- on -Tees factory. The order includes the 
complete equipment of the boiler house, which 
comprises two Thompson water- tubo boilers (beating 
surface 9000 sq. ft., working pressure 2751b. per 
sq. in.), fitted with Lopulco furnaces utilising pul- 
verised fuel, and two Raymond roller pulverisers, 
each with a capacity of 6 tons of bituminous coal 
per hour. 

Statistics tn Government Publications 

The Permanent Consultative Committee on Official 
Statistics has issued Volume II. of its annual Guide 
to Current Official Statistics (H.M. Stationery 
Office, price Is. net, post free Is. 4|d., pp. 306). 
The volume continues the detailed and systematic 
survey, commenced in the first issue, of the statistics 
contained in all current official publications. The 
aim of the Guide is to place the enquirer in touch 
with the publications containing statistics bearing 
on his subject, and to inform him as to the degree 
and mode of analysis of tho statistics he will find 
in the volumes to which he is referred. In addition 
to other new features, an appendix has been added 
on this occasion consisting of a broad survey of 
publications of permanent statistical interest issued 
mainly since 1900. 

PUBLICATIONS RECEIVED 

Journal or Chemical Education, Vol, I, No. 7. Pp. 
187-170. jEaston: Pa., Tho American Chemical , 
Society, 1924, ■ ■ ' / ' ' - ' ■ *■' ; 

Qualitative jChemical A^Lotsis or Tnohoanio and 
Organic *ubstances. By H. W. Schimpf, Ph.(L, 
M.D. Fourth edition, revised by A. I. Cone. Pp. 
ix. 201. London ; Chapmah and Hall, Ltd., 1924. 
Price 8s* . 6d. ' 

3k>*^ .... >&*: • : 
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question may be both interesting and important, 
and we are confident that our readers would welcome 
a critical examination of the paper we have re- 

, (erred to. 

* * * 

Prof. Lowry presents us thig week not with a 
dissertation on co-ordination, but with some pithy 
observations on the psychology of chemists. Just 
<os the expert may detect that in a supersaturated 
.solution there an; portions which will soon crystallise, 
so, too, the observant will notice in Prof. Lowry's 
historical memoir a number of observations, which 
he was on the point of making, but has yet retained 
in a fluid state, nevertheless with a definite orienta- 
tion or polarisation. The quick reception of new 
points of view declines with maturity. Mr. Asquith 
is a little dubious about such a simple scheme as the 
nationalisation of banks. If a man accepts eagerly a 
bulky and a boggy bun, he is probably still young in 
mind and appetite. For chemists a more subtle 
test is required ; there is no one universal elixir 
which will discriminate between those who. are 
ascending the eurvo and those whose tangents are 
already beginning to point downwards. Tests, 
indeed, there are ; they shock the more sedate ; 
photosynthesis, synthetic syrups (sirops as we 
fancy they are called in dry countries), hydrogen ion 
concentration, solvation, the re-entrant orbits of the 
nineteenth electron of strontium, these are examples 
of the newer phases, corresponding to the shingled 
hair and the syncopated tunes. But whether the 
new theories please or displease particular indi- 
viduals is of very little consequence. The science 
advances ; the substitution theory of Dumas, said 
to have originated with a smoky candle, has proved 
serviceable ; the tetrahedral conception of the carbon 
atom has explained many phenomena ; ions, elec- 
trons and orbits, electrovalency and all other valen- 
cies, will all take their places in the great procession 
proudly marching towards the truth. And, the 
prbud man, dressed with a little brief authority, can 
do so little to retard progre^ He may do much to 
open up a new avenue, as van't Hoff did. But 
whether he is easy or worried by new facts or new 
beliefs is of no moment. Quand Sa Hautesse envoie 
un vaisseau cn JtJgypte , s' ernbarrassc-t-elle si les souris 
qui sont dans le vaisseau sont d leur aise ou non ? 

The development of chemistry as a science and 
as an essential ingredient of modem industry and 
civilisation is as certain as the revolution of, the 
planets in the solar system. Its teaching can neither 
be ignored nor forgotten : — 

The Moving Finger writes ; and having writ 

Moves on ; nor all your Piety nor Wit 

Shall lure it back to cancel half a line, 

Nor all your Tears Wash out a Word of it. 

We are proud part which the Society of 

Chemical Industry irinkin making known the new 
'facts, fSfqries. When we glance over 

any of thaKwt volutes we realise how immense is 
the servlpP|p& Society has rendered, how essential 
it is th^Pjffi& be maintained and how those 

who swpSr so much of their time nr o 
the Society, its Sections and its Engineering Gr^j 



MEN AND MANNERS 
I— THE PEGASUS OF VAN’T HOFF 

1. If a student of organic chemistry were asked 
to name the two features which form the crowning 
glory of that branch of science, it is almost certain 
that his reply would include at least one of the 
following : — First, the development of structural 
formulae, based upon the quadrivalency of carbon, 
whereby the whole of the reactions of a compound 
can be summarised in a single picture. Second, the 
tetrahedral model of the carbon atom, with the 
explanations that it gives of ring-formation, stereo- 
isomerism, and the still more delicate phenomena 
of optical isomerism. It is therefore both interesting 
and instructive to recall the way in which these 
supremely important discoveries were received by a 
chemist of the old school, nourished on the “ sincere 
milk of the word,” the unadulterated “ Gospel 
according to Berzelius.” The story has to some 
extent fallen into oblivion, but is set forth in outline 
in Schorlemmers “ Rise and Development of Organic 
Chemistry,” perhaps the most fascinating book on 
organic chemistry that has yet been written. 
Schorlemmer’s picture of Kolbe attacking Kekute, 
Wislicenus, van't Hoff, Fischer, and von Baeyer 
in turn is, however, sufficiently amusing to justify 
a search through Kolbe’s papers for the original 
references, which Schorlemmer does not give. 

2. The attack upon Kekul£ is contained in a 

“ Criticism of Aug. Kekul6's address * On the 
Scientific Aims and Achievements of Chemistry,* ” 
(J. fur prakt. Chem ., 1878, 125 , 139-156) on the 
occasion of his inauguration as Rector of the 
University of Bonn in October, 1877. Kolbe asserts 
that “ During the last 15 years nobody in Germany 
has exerted a worse influence upon exact chemical 
research and on the young chemist than Kekule. 
The beautiful experimental work which he published 
in 1858 on mercury fulminate and on glycollic acid, 
and in 1861 — 1864 on succinic, fumade, pyruvic, 
and itaconic acids, justified the expectation that 
this still youthful chemist would enrich our science 
with yet more important discoveries. These expecta- 
tions have been disappointed. ... Instead of 
valuable chemical discoveries he has given to 
chemistry only two phantasies, the so-called theory 
of bonds and the doctrine of the benzene-ring. This 
was the beginning of the great decline of chemistry 
in Germany. . . . And not only do young 

inexperienced chemists follow eagerly the direction 
pointed out by Kekul6 ... but older chemists 
also have allowed themselves to be seduced into 
treading the same path. Our science is not per- 
manently injured by such ephemeral abberations ; 
more to be pitied are the young chemists educated 
in such schools, who learn to arrange the atoms in 
chains, to write elegant structural formulae, and by 
working to a pattern to increase somewhat the 
number of ortho-, para- and meta- compounds, but 
have little experience, especially in the field of 
inorganic chemistry. Is it to be wondered at that 
our chemical manufacturers have now a great 
prejudice against the theorising but useless chemists 
turned out by the universities and technical schools ? **A 
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These criticisms fill sixteen pages of text -with but this would scarcely have been possible if the 

polemical matter, the publication of which is manufacturers had not adopted a more enlightened 

accounted for by the fact that Kolbe was himself view than their academic colleague of the value of 
the txiitor of the journal in which they appeared, theoretical chemistry. In this particular case, 
They conclude with a suggestion that KekuWs Kolbe’s humour consisted in writing the formula in * 

speculations might be completed by assuming that two ways, the first being “ indigo in the form of an 

molecules, which are fixed by bonds in three dimen- umbrella, with cover and knob, but minus a stick ” 

sions, may still possess freedom of vibration in a whilst the second * shows indigo “in the form of a 

fourth dimension ! This view has, I believe, been tower with a winding staircase 5 ’ (J.fiirpmlt.Chem., 

revived in recent years as the basis of a mechanism 1883, 25 , 257). 



The “ Pegasus of van’t Hoff M 


for the Walden inversion, but the theory is Kolbe’s 
own. Kolbe’s deliberate jest is, however, perhaps 
less humorous than his repetition of the perennial 
wail about the seducing of youth, since this alleged 
seduction had been used more than 2000 years ago 
as an excuse for an experimental research by 
Socrates on the narcotic properties of coniine. 

3. Kolbe’s lament, that the spread of structural 
chemistry had brought about a revolt of chemical 
manufacturers against the university-trained chemist, 
receives added interest from the fact that he made a 
special attack upon von Baeyer in connexion with 
his investigations on the structural formula of indigo. 
The discovery of the structure of this compound, 
and the syntheses which followed almost inevitably 
from it, provided materials for the supreme triumph 
of German organic chemistry in the industrial field ; 
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The indigo turret 


Kolbe’s own views on the structure of this group of 
compounds arc set out in a paper under the title. 
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“ What is isatin \ ” ( J . fiir prakt . Chem., 1883, 27, 
401) ; but they are scarcely intelligible to a modem 
reader. Thus, be asserts that — 

“ isatin-=(C 6 j CO)COH (Stickstoff benzoyl- 
Formyl) ,} 

On the other hand, Baeyer’s two formulae for 
isatin are supplied with descriptive titles as follows 
(J. fiir prakt. Cham., 1883, 2$, 39). 


/CO— CO 


CV*4\ 


yCO 


N 


-COH 

// 

// 


Old hieroglyphics New hieroglyphics 


A separate article ( J . fiir prakt. Chain., 1882, 
26, 308) under the provocative title, “ Reasons 
for my Judgment on Ad. Baeyer’s Scientific Qualifi- 
cations,” is devoted to a criticism of von Baeyer’s 
work on the phthaleins, whilst the fertile conception 
of the u mobility of hydrogen atoms ” is adversely 
criticised in another article (J . fiir prakt. Cham., 1884, 
29, p. 32) under the title, ‘‘The Present Distressful 
State of Chemistry.” 

4, The main attack on van’t Hoff is contained in 
the second of two articles under the title, “ Signs of 
the Times ” (,/. fiir prakt. Chem ., 1876, 122, 268 ; 
1877, 123, 473). In the first of these articles, Kolbe 
had made a strenuous attack on tho unnamed author 
of a paper on ” Aromatic Compounds of Phosphorus,” 
who had maintained very reasonably that the 
structural formulae of organic chemistry formed an 
almost complete system, whilst the corresponding 
aspects of inorganic chemistry were still in a very 
rudimentary condition. In the second article lie 
laments that speculative science, which had been 
displaced fifty years before by exact research, was 
now being brought out again by sham research 
workers from the lumber-room in which the errors of 
the human mind are stored,” and was trying “ to 
smuggle itself into a society to which it did not 
belong, like a hussy with new clothes and freshly- 
powdered.” As an illustration of this remarkable 
phenomenon ho quotes the recently published paper 
of van’t Hoff on “ The Arrangement of Atoms in 
Space ” ! He suggests that any who regard his 
anxiety as to the progress of chemical research as 
exaggerated should read “ if they can ” this mixture 
of fantasy and folly. He was, however, particularly 
angry because van’t Hoff held an appointment at the 
Veterinary College at Utrecht, whilst the translator 
of the pamphlet was an assistant at an Agricultural 
Institute in Heidelberg. Kolbe apparently still 
questioned whether any good thing could “ come out 
of Nazareth ” as represented by these two schools of 
applied science. He regards it as “a sign of our 
present poverty of Jtnd hatred of criticism ” that two 
almost, unknown c^msts, occupying positions such 
as these, should attempt a solution of the 

highest problems J^jcheinistry . But he would not 
have '(feigned to take **r notice of their work if 
WieKceittis, against whom no Such devastating accu- 
sation could be made, had not “ in an incompre- 
hensible way ” written an introduction t<j it. More- 
over, instea^l of treating it as a joke, he had seriously 


recommended it a3 a meritorious work. By doing 
this, however, Wislicenus had openly withdrawn 
from the ranks of exact research workers, and gone 
over to a camp of speculative philosophers who could 
scarcely be distinguished from spiritualists ! The 
same accusation was levelled against Kekul6, who, 
instead of “ jeering at the nonsense ” of van’t Hoff’s 
hypothesis of the asymmetric carbon atom, had 
actually included it, in his tectorial address, amongst 
the achievements of chemistry. 

5. The passage which has gained for Kolbo the 
largest measure of notoriety is, however, the one in 
which he says that “ A certain Dr. J. H. van’t Hoff, 
who holds an appointment at the Veterinary College 
of Utrecht, has, it appears, no taste for exact chemical 
research. He has thought it easier to bestride 
Pegasus (probably borrowed from the Veterinary 
College) and to proclaim in his La Chimie dans 
VEspace how on his bold flight t-o the Chemical 
Parnassus the atoms appeared to be arranged in 
space.” This fantastic picture, with its irrelevant 
reference to van’t Hoff’s appointment, obviously 
called for some embellishment in order to do justice 
to tho situation. By a fortunate accident, there 
came into the veterinary stables a horse which was 
wholly worthy to play the part of Pegasus. This 
noble animal was therefore promptly led out to be 
photographed, and to this day the photograph adorns 
the walls of the Veterinary College at Utrecht. 
Through the kindness of Dr.Byl, and by the courteous 
permission of Prof. Krediet, a copy of this photo- 
graph is reproduced as an illustration to this article, 
and as a souvenir of a critic who, with uncanny 
accuracy, succeeded every time in “ putting his 
money on the wrong horse ” and persistently failed 
to recognise a winner. So certain, indeed, was 
Kolbe’s judgment that he could scarcely have paid 
any higher compliment to one of his contemporaries 
than to include his name in his “ black list,” with 
all the greatest chemists of his day from Kekulo to 
Fischer. T. M. Lowry 


MINING AND METALLURGY IN CANADA 

An examination of the natural gas from the well 
at Inglewood, Peel County, Ontario, shows that it 
contains one per cent, helium. 

The value of the mineral production of British 
Columbia for 1923 was $41,304,320, as compared 
with $33,153,843 in 1922. The metallic production 
was as follows : Gold (placer), $420,000 ; gold (lode), 
$3,704,994 ; silver, $3,718,129 ; copper, $8,323,266 ; 
lead, $6,321,770 ; zinc, $3,278,903. There wus a 
general decline in mineral production in the northern 
districts, but a substantial increase in southern B.C. 
The gross production of coal was 2,542,987 tons, a 
slight decrease compared with 1922. The Fordney 
tariff in U.8.A. and competition of Californian oil 
accounts for the falling-off in demand. 

The Pacific Coast mines in South Wellington 
district, at one time the chief producers of coal, 
which have been closed down for some time, will be 
re opened under the control of a new group of Eastern 
capitalists. 
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INSTITUTE OF BREWING RESEARCH 
SCHEME 

An Epistle to the Research Committee of the Institute 
of Brewing , the Lawes Trust Committee, the 
Wye College Research Committee and Agricultural 
Experiment Stations generally. 

It is well known that a study of barley and of hops 
is being made on behalf of the Institute of Brewing. 
As an honorary brewer and a confirmed believer in 
beer, I naturally takfc an interest in the proceedings 
of the Institute and, therefore, have been greatly 
perturbed by adverse criticisms which have reached 
my ears of the work on barley, in particular. Those 
who wish to read up the subject may consult a 
paper on “ The Barley Crop : a Study in Modern 
Agricultural Chemistry,” by Dr. E. J. Bussell, in 
the Journal of the Institute, Vol. XIX, new series, 
1922, pp. 697 — 717 ; also two Reports By the Director 
of the Rothamsted Experiment Station on “Experi- 
ments carried out in 1922 and 1923 ” (ibid, Vol. XX, 
624 — 654, Vol. XXI, 618 — 837). The experiments are 
in charge of a special sub-committee, of which the 
Director of Rothamsted is Chairman. Field trials 
have been specially made not only at Rothamsted 
but also at about a dozen other centres, the object, 
we are told, being to determine : — 

1. The influence of environmental conditions (soil, season 
and manuring) on tho yield and quality of barley ; 

2. The relationship of chomical composition of barley to 
malting and brewing value. 

The same seed and the same manure is used at all 
the stations, so that soil and climate are the two 
variables affecting the results. 

I will not discuss the need and value of such experi- 
ments on the yield of barley, but turn at once to 
the question of quality, as being of primary import- 
ance. Putting aside the fact that quality for brewing 
is one thing and quality for feeding another, we have 
first to inquire : “ How is quality (for brewing) 

defined and determined 3 ” The answer is blankly : 
“ Quality is neither defined nor is it definable at 
present ; it is a matter of mere personal judgment, 
depending upon experience in both maltster and 
brewer. Both regard what is obviously a C, product 
— a mature, well-conditioned grain — as that of highest 
quality. It is true, a high percentage of nitrogen is 
usually to be associated with immature development 
of the grain ; given a fair maturity of growth, 
however, the test of practice, mainly that of appearance, 
seems to be the only recognised and public* criterion 
of quality. 

This is the point I wish to make — in Brewing-Land 
“ there ain’t a single commandment ; if a man raise 
a thirst, he must somehow satisfy it with a product 
of empiricism and art, not of science.” 

* I uso this expression advisedly, because brewers arc not 
all prepared to state tho nature of their requirements — what 
•constitutes quality, in their opinion. Messrs. Guinness and 
Co., we know, decline to make the results of their inquiries 
in any way public and at least one other largo brewing 
firm assumes this attitude. Neither the farmer nor the 
academic student can work blindfold : the brewing industry 
must play the game in its entirety, if the problems of its 
industry are to be solved with the aid of outside scientific 
studies, as inquiries cannot bo conducted fruitfully without a 
knowledge of every detail and reciprocal exchange of in- 
formation. 


This, I take it, is the criticism abroad of the 
Institute’s action : it is to be feared it is valid. 

The same is true of hops. 

Argle : field trials, whether with barley or with 
hops, such as have been instituted, are of little, if 
any, value, so long as we are without definite criteria 
of quality. 

Agriculturists have not the slightest need to make 
experiments to determine the yield without as well 
as with nitrogenous manure. It is long since 
established that an economic yield of a cereal is only 
possible when a sufficiency or nitrogen is presented 
to the plant. 

We know also that the plant, like the human 
being, requires a complete diet- -everything in due 
proportion, although the seed, like the infant, will 
drain its parent and will even flourish upon a feeble 
stock : so it is necessary to take into account the 
growth of the plant as a whole, not merely the grain. 
Wherever grain be grown, the condition of the 
soil, not merely the manurial treatment of the 
moment, has to be considered. Barley is generally 
grown in this country following a heavily manured 
root crop, which may or may not be folded off ; 
if not, as a second straw crop, following wheat, after 
clover or a succession of green crops. In the first 
case there is no question of an application of nitrogen : 
the danger is that the land already contains an excess. 
In the second case, the need or otherwise of nitrogen 
will be determined by the strength of the land and 
whether it have been well manured or not for previous 
crops. It is inevitable that nitrogen will give a 
positive result in some trials, a negative in others. 
What general conclusion then can be drawn ? The 
same is true of phosphates and potash : they may 
be wanted or not, according to the character of the 
soil and the previous treatment of the land. It is 
difficult, therefore, to see what material for the study 
either of yield or of quality can accrue from the 
observation of plots treated as described that is not 
already available from the Rothamsted experiments 
and Messrs. Beaven and Munro’s study of the barleys. 
An altogether different type of experiment must be 
developed, if the problem before the grower of high- 
grade barley is to be elucidated — that of combining 
high yield with high quality. 

Agriculturists have carried on tentative and crude 
field trials of this order long enough : the time is 
come to take stock of the situation and seek to 
develop an improved technique, one which can be 
termed “ scientific.” There is a worthy past to be 
considered, which merits the closest study, as afford- 
ing lessons for the future ; in fact, we need to retire 
for a time and live on the balance we have accumu- 
lated, until we have devised sure means of developing 
anew our attack on Nature 

Turning to tho brewing process, this is one of extra- 
ordinary intricacy, the grain being a plexus of vari- 
ables — carbohydrates, proteins, salts, etc. It is 
almost a vital process ; is so, indeed, in its final 
fermentative stage. We know that enzymes are 
developed during malting which are operative during 
mashing ; these undoubtedly vary in quantity and 
the quality of their effect depends greatly upon the 
conditions to which they are subject. 
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Our policy is clear. The brewer muBt possess his 
soul with patience until we have ascertained some- 
thing of the composition of his raw materials — and 
of the agents (self-contained) to which they are 
subject during malting and brewing ; when compon- 
ents and agents are sorted out, their individual inter- 
actions must be studied. This is the classic method 
inaugurated by Emil Fischer, which has given his 
work its preponderating value. Starting with the 
foundation stone, taking care to measure and define 
each brick that he laid, he built up a structure of which 
every part was known. There is no other method. 

Thirty years ago, I began to study the Rothamsted 
cereals. We measured everything we could : weight, 
density and volume of the grain, weight per thousand 
seeds, percentage of water, percentage of nitrogen and 
of ashes; then we attempted to “analyse” the grain 
and determine the percentage of “Starch”; but 
using wheat broke down hopelessly and put the work 
aside, hoping for better times. Before 1880, 1 had my 
suspicions of “Starch” and felt sure that several 
enzymes were concerned in the mashing process; 
the difficulty was to dissect them out ; we then knew 
but little of such agents. The subject was constantly 
under discussion among us but the horizon was long 
obscured by clouds — my school, I am proud to say, 
has done not a little to lift these and now we are 
beginning to see daylight. Our work on enzymes 
has helped to make the foundations secure and hope- 
ful methods of attack on “ Diastase ” are fore- 
shadowed. As to “Starch,” the scales are almost 
suddenly fallen from our eyes and we begin to see it 
in its true proportions, largely through the illumin- 
ating work of Prof. Ling, the head of the Midland 
Brewing School, perhaps the pupil of whom I am most 
proud. Starch, it seems, may have at least three 
components — Amylose or, as I should prefer to call it, 
Amylum (reserving the ose termination for reducing 
compounds) ; Amylopectin (or its phosphate) ; Hemi- 
cellulose. Each of these, probably, is resolved in the 
mash by a different enzyme. Several years ago, 
when my former assistant, Mr. Horton, was unable to 
verify the remarkable Taka-diastase method of deter- 
mining starch elaborated by Mr. W. A. Davis, another 
of my pupils, it was clear that there had been some 
alteration with time in the character of the “Diastase”; 
discussing the matter together, we came to the con- 
clusion that it was necessary to tackle the problem 
systematically, more or less on lines which had been 
successfully followed in the study of amygdalin ; that 
the various carbohydrates in starch or producible 
from it should be dealt with individually and the 
enzymes dissected out with their aid ; we had even 
contemplated beginning with Julian Baker’s amylo- 
dextrin. The protejjns must be similarly studied. 

When we havq^jK&urate methods at our disposal, 
we shall have material in the accumulated 

Rothamstpd samplStfto determine the nature of the 
variations ffiie to ^jamirial treatment and season, 
Then omySfcill it be possible to go further afield and 
advise lx>th farmer and brewer and consider climatic 
effects. It may be a long lane and one difficult to 
walk ; still, it will have a clear and sure turning. 

The same argument holds for hops. Experiments 
on drying probably are of value, as they serve a 


practical end. So much is known of the manurial 
treatment of the crop, however, that little can be 
learnt of practical value by further experiments. 
The trials are mainly of worth a® demonstrations to 
growers of .the special value of phosphates. As to 
breeding new varieties, not much can bedone without 
clearer guiding criteria. Flavour is a matter of 
personal opinion. As to preservative power, Mr. 
Lloyd Hind’s Report (Journal of the Institute of 
Brewing, Vol. XXI, p. 725) is .disconcerting : “ The 
results show,” he says, “ that whatever substances 
constituted the preservative of hops, they were not 
the spft resins in their entirety, neither did they form 
a definite proportion of the soft resins. They seem 
to be associated with it and roughly it might be said 
that high resins go with high preservative power.” 
Clearly, as in the case of barley, further study in the 
brewery and the laboratory should precede exhaustive 
field trials. Even resistance to disease may be 
more a question of conditions of cultivation and 
growth than of any specific quality in the hop 
plant. 

I would ask the three Committees, therefore, to 
take complete stock of the situation before embarking 
on further extensive field inquiries. I would urge 
the Institute, for a time, to give the Birmingham 
stable all the backing it needs and to be very liberal. 
Prof. Ling has let loose the bloodhounds of inquiry 
in a way that should make the pursuit of the quarry a 
certainty of the not too distant future. It is a 
strange reflexion upon the narrowness of scientific 
outlook, that in a city of brass — though not of “ paint 
an’ putty ” — so much should have been done to 
probe a problem of utmost importance to the hus- 
bandry of the world and that the centres of agricul- 
tural inquiry should have shown little or no vital 
interest in the plant’s activity. That touch of Nature 
which should make the laboratory kin with the fair 
fields has thus far been wanting : apparently, 
chemico-physical and biological instincts are rarely 
conjoined. We may well leave the soil for a time and 
steadily work at the plant, at which we have so long 
gazed but merely weighed-up. We talk big of 
Agricultural Chemistry but no real chemistry, no 
organic or natural chemistry, has thus far been put 
into it. We chemists, in fact, are not sufficiently 
mindful of our opportunities and of the call there is 
upon us for work of practical value. It were well for 
us to bear in mind the warning : — 

There is ft world outside the one you know, 

To which for ouriousnesB ’ell can’t compare. 

It is the placo where wilful-missings go, 

As wo can testify for we are there. 

It is nothing, short of intolerable that we should have 
left the field of inquiry into the quality of foodstuffs 
generally almost untiUed. Tho need of maintaining 
dyestuff works which can be used in the event of war 
to produce poisons is often enough instilled into us ; 
the need of complete study of tho nature and value of 
foodstuffs, never ! We need now to focus our efforts 
upon the determination of the significant constituents. 
The effect of manurial treatment can then be inferred 
from the vast mass of material awaiting* effective 
analysis at Rothamsted. 

Henry E. Armstrong 
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FORTHCOMING EVENTS 

Biocujomical Society, School of Biochemistry, 
Tennis Court Road, Cambridge, at 3.30 p.m. 
(1) “ Fractional Ultra-filtration of Scrum Pro- 
teins,” by A. B. Anderson. (2) “ The Carbo- 
hydrates and Pat Metabolism of Yeast,” by 
D. Hoflert and I. S. Mae Lean. (3) “ The Isolation 
of Spermine and its Chemical Composition,” by 
H. W. Dudley, and M. C. and O. Rosenheim. 

(4) “ The Influence of Spa Waters upon Urinary 
Excretion,” by P. C. Raiment and G. L. Peskott. 

(5) “ On the Mioro Estimation of Urea in 0‘2 c.c. 
of Blood,” by G. Thomas. (6) “ The Acid-Soluble 
Phosphorus Compounds in Milk,” by H. D. Kay. 
(7) “ The Effect of Acidoee on Calcium and 
Potassium in Plasma and Urine,” by J. B. S. 
Haldane, J. Hicks, and C. Watchom. 
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CHEMICAL INDUSTRY D1NNI 

The Autumn Dinner, which will be under the 
auspices of the Society of Chemical Industry and 
the Chemical Industry Club, will be held in the 
Edward VII Rooms of the Hotel Victoria, North- 
umberland Avenue, London, W.C. 2, on Friday, 
November 14, at 7 for 7*30 p.m., and will be presided 
over by Mr. W. J. U. Woolcock, C.B.E., President 
of the Society, 

A circular letter with further particulars and a 
form of application for tickets has been sent out to 
the members. 


Mining Institute of Scotland, Royal Technical 
College, George Street, Glasgow, at 3 p.nl. 
“ Industrial Standardisation,” by Mr. C. LeMaiatre. 

Hull Association of Engineers, Municipal 
Technical College, Park Street, Hull. “ Modern 
Constructional Plant and its Application,” by 
I. W. Benson. 

Institution of Civil Engineers, Great George 
Street, London, S.W. 1, at 6 p.m. “ The Economic 
Position of Great Britain,” by K. Crammond. 

Society of Chemical Industry, Newcutlc-on- 
Tyno Section, Armstrong College, NewcaStle-on- 
Tyne, at 7.30 p.m. “ The Oppau Explosion,” 
by Prof. W. N. Haworth. 

Society of Chemical Industry, Nottingham 
Section, University College, Nottingham, at 5 p.m. 
Dr. W. Lawrence Balls will open a Discussion on 
“ Textiles ” with the Faraday Society. 

Faraday Society, at the Institution of Electrical 
Engineers, Victoria Embankment, Savoy Place, 
W.C., at 5.30 p.m. “ Electrical Precipitation,” 
by Sir Oliver Lodge, FR.S. 

University of Sheffield, Department of 
Fuel Technology. A course of six lectures on 
“ Furnace Heating ” will bo given by R. J. Sarjant 
M. So., at St. George’s Square, Sheffield, at 5.15 p.m. 
on successive Thursday afternoons. 

Textile Institute, London Section , 38, Blooms- 
bury Square, London, W.C. 1, at 7 p.m. “Arti- 
ficial Silk Fabrics,” by R. Boettcher. 

Society of Dyers and Colourists, Midlands 
Section , University College, Nottingham. “The 
Dyeing of Leather,” by M. C. Lamb. 

Institution of Mechanical Engineers, Bir- 
mingham Section , Quoen’s Hotel, Birmingham, at 
0.30 p.m. “ Co-partnership in Industry,” by 
Major S. J. Thompson. 

Institution of Mechanical Engineers, North 
Western Branch , Annual Dinner, at tlie Engineers’ 
Club,' Manchester, at 7 p.m. 

Institution of Mechanical Engineers, Storey’s 
Gate, London, S.W. 1 Informal meeting at 
7 p.m. Discussion on “Engineering Novelties at 
the British Empire Exhibition,” 

Institution of Mechanical Engineers, The 
University, Leeds, at 7.30 p.m. “ Hoat-Loss in 
Gas Engines,” by Prqf. W. T. David, M.A. 

Society of Chemical Industry, London Section 
at 8 p.m. “Experiments in Protection," by 
W, J. U. Woolcock, C.B.E. Members may dine 
at the Club before the Meeting, 


ANNUAL REPORTS OF THE PROGRESS OF 
APPLIED CHEMISTRY 

The price Of Volume VIII (1023) to members of 
the Society is 7s. 6d., and to non-members 12s. 6d., 
post free in each case. 

Fellows of the Chemical Society have the privilege 
of purchasing the volume at the price of 10s. post free. 

A set of Volumes II to VIII inclusive can be 
purchased by a member of the Society at the price 
of £2 2s. 6d., and by a non-member at the price 
of £3 16s., post free in each case. 


MEMBERS ELECTED, October 10, 1924 

Carsley, Samuel H., 31, Macgregor Street, Montreal, 
P.Q., Canada. Instructor in Chemistry. (Queen’s 
University). 

Cash, Louis S., 36, Sinclair Street, Wollsto neoraft, 
Sydney, New South Wales, Australia. Works 
Chemist. 

Gibson, Allred L., Department of Chemistry, Ontario 
Agricultural College, Guelph, Out., Canada. Pro- 
fessor. 

Hopkins, Stanley, Messrs. Ruths Steam Accumulator Co., 
Ltd., 45, Kingsway, London, W.C. 2. Manager. 

Howell, Herbert T., Trichy Road, Coimbatore, South 
India. Chemist and Works Manager. 

Ingledew, Arthur K., c/o Eastern Coal Co., Ltd., Bhowra 
Colliery, P.O. Box 102, Jamadoka P.O., Manbhum, 
India. Analytical Chemist. 

Ingold, Christopher K., F.R.S., The University, Leeds,. 
Professor of Organic Chemistry. 

Mann, ‘ Thomas, c/o Messrs. Hellon and Mann, 40, 
Lowtker Street, Whitehaven. Analytical Chemist. 

Preen, Frank II. K., c/o Dr. Thuna, 436, Queen Street 
West, Toronto, Ontario, Canada. Consulting Chemist. 

Staton, Rowland, The Brown-Firth Research Labora- 
tories, Princess Street, Sheffield. Metallurgical 
Assistant. 

Topley, John W. M., 84, Coombe Road, New Malden, 
Surrey. Engineer. 

Tucker, Percy A., Birmingham Central Laboratories, 59, 
Cambridge Street, Birmingham. Metallurgical 
Chemist. 

Wedgwood, Philip, 11, Chalsey Rond, Brocklcy, London, 
S.E. 4. Gas Chemist. 

Wood, Cecil Win., National Oil Refineries, Ltd., Skevven, 
Glam., South Wales. Chemist. 
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BRISTOL SECTION 

The opening meeting of the Session was held in the 
University Chemical Department, Mr. M. W. Jones 
presiding over an excellent attendance. 

As the meeting was held jointly with the Bristol 
and South-Western Counties section of the Institute 
of Chemistry, the ceremony of admission for three 
Associates of the Institute was carried out by Mr, 
C. J. Waterfall. 

Dr. M. Nierenstein then read a paper on the 
“ Present Position of the Catechin Chemistry.” 
Catechin is an astringent principle found in cutch, 
a substance used in the East for dyeing and tanning, 
and occasionally in medicine. The lecturer described 
the preparation of various forms of crystalline cate- 
ehin, and showed the constitution of those that had 
been investigated. The research work had been 
carried out in the biochemical laboratory of the 
University, with the assistance of Miss Hazleton and 
Dr. Hooper. 

Amongst those who took part in the discussion were 
Dr. llixon, Dr. Mann, and Mr. Jones. Dr. Mann, 
who is Director of Agriculture to the Government of 
Bombay, provided the * material used in the inves- 
tigations. Speaking of the uses of cutch in India, he 
described the use of cutch, mixed with pan leaves and 
betel nut, as a masticatory esteemed by the natives 
as a stimulant and aid to digestion. 

CHEMICAL ENGINEERING GROUP 

At the meeting of the Chemical Engineering Group, 
held on October 23, in the Engineers’ Club, tw o papers 
w r erc read. 

A paper was presented by Mr. T. V. Barker, 
entitled “ The Development and Formation of 
Crystals,” which gave a general account of the 
results accruing from the purely scientific study of 
crystals, without touching upon the industrial aspect 
of the subject. Some of the points dealt with were 
crystal form and symmetry, the lattice structure of a 
crystal, polymorphism and isomorphism, crystal 
mixtures, physical properties of crystals, the chemis- 
try of the crystalline condition and the enigma of 
crystal form. Many diagrams w r ere given to illustrate 
tho various points raised, which w^ere of particular 
interest, as the author restricted the discussion to 
topics not adequately described elsewhere. 

In a paper entitled “ Mechanical Crystallisation,” 
Mr. Hugh Griffiths said very few of the researches 
on the dynamics of crystallisation were of interest to 
the chemical engineer. For this reason, crystallisa- 
tion was too often regarded as a “ craft,” not a 
4 4 science,” in industry. In many chemical works 
the moment a crystallising process came for considera- 
tion, the stationary vessel w r as installed without 
question, because it was very cheap. It was not, 
however, cheap to operate, and in addition, frequently 
the saving in capital cost was more than counter- 
balanced by the enormous stock of material which 
had to be carried in process. Mr. Griffiths first dis- 
cussed the properties of crystallising solutions, and 
finally dealt with (1) plants for uncontrolled crystal- 
lisation, and (2) plants for controlled crystallisation 


THE PRIESTLEY LECTURE AT 
BIRMINGHAM 

Prof. G. T. Morgan, F.R.S., head of the Chemistry 
Department at the University of Birmingham, 
delivered the annual Priestley Lecture on October 17, 
at the Midland Institute, Birmingham. Reviewing 
Priestley’s work as a chemical investigator Prof. 
Morgan said his earliest study began with “ fixed 
air ” or carbon dioxide. In consequence of being 
near a brewery, Priestley was led to experiment on 
the fixed air arising from the fermentation vats by 
studying its effects on burning candles, on living 
animals, and in water. He noted that water satur- 
ated with the fixed air had a pleasant acidulous taste, 
and he recommended this solution as a substitute for 
natural aerated water, communicating his discovery 
to the Royal Society and to the Admiralty. In this 
way Priestley became the founder of the mineral- 
water industry. The lecturer then described the 
discovery of oxygen, or as Priestley called it, “ dc- 
phlogisticated air.” Priestley suggested the now gas 
might prove beneficial for certain morbid conditions 
of the lungs, or that, being a powerful supporter of 
combustion, it might be used in producing high 
temperatures in certain metallurgical operations such 
as the melting of platinum. Those suggestions had 
since been put in practice. Prof. Morgan traced the 
subsequent development of oxygen up to the modem 
process of liquefaction of air. The quantity now 
distributed in Great Britain in cylinders is 300 mil- 
lion cb. ft. a year. One per cent, of the output is 
used for medical purposes, 3 per cent, for limelight, 
and for experimental work and research ; the rest 
of the gas is used in industry, metal-cutting represent- 
ing 59 per cent., welding, 25 per cent., and the 
remainder being used in producing high temperatures 
for special metallurgical operations. 


THE SPIRIT OF SCIENCE 

The inaugural meeting of the Chemistry Section of 
the Leicester Literary and Philosophical Society 
on October 15 was devoted to an address by Prof. 
H. E. Armstrong, F.R.S., on “ The Spirit of Science,” 
of which an abstract is appended. 

Indulgence, even deep indulgence, in a scientific 
occupation, even the possession of great scientific 
ability in some particular field, does not necessarily 
make a man scientifically sane all over. Apparently, 
our brains are eompartmented, and the compartments 
are not necessarily all interlocked. 

We are creatures of evolution, and under the severe 
conditions of nature only those have survived who 
could think together, work together and wonder 
together. Just as a man has selected certain tools 
suited to his daily use, so we have been selected as 
types, fitted to the society in which we have lived. 
To-day, freedom of thought is ; beginning to be 
allowed, and every kind of freak is having his chance,, 
the scientific worker among them. Unfortunately, 
just as freedom is coming on, those most fitted to be 
free have elected to kill out their type. Freaks are 
admittedly dangerous, and the scientific freak has 
proved himself to be capable* of anything— he is fast 
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undermining the foundations of society and has 
made the whole world kin. His doings and his 
power must be understood, if we are to reconstitute 
society upon a stable basis. 

The human mind has a trick of tying itself into 
knots and prefers to follow fashion rather than 
reason. It is a strange mechanism, and like the 
mechanisms we ourselves construct, varies greatly 
both in kind and in perfection. Our position is 
aptly summed up by the most distinguished French 
literary man of the day in saying : — 

, ‘‘I know that there is no certainty outside science, 

but I know also that the worth of scientific truth lies 
in the methods of its discovery, and that those 
methods are not to be arrived at by the common 
run of mankind.” 

Surely our duty is to learn all we can of the method 
which underlies modern progress and modern practice, 
to do what \ve can to overcome the imperfections of 
our understanding. I believe it to be no longer 
merely a question of inviting people generally to 
become interested in science and take up the study 
of scientific method. No, it is a matter of immediate 
urgency : not only our material safety but our peace 
of mind, and our whole mental outlook are at stake. 

The prime mission of science being the search 
after truth, science and pure religion — religion 
divested of dogma — cannot be in conflict. The 
Church of the future should be the first to advocate 
and use scientific method in the service of morality 
and ethics of conduct. Science has a great social 
constructive work before it, to demonstrate and 
develop the power of human understanding and our 
ability to trust in ourselves. 

The primary need of the day is the abandonment 
of jargon — that cleric and scientist alike should 
talk in terms that can be understood of the masses. 

The spirit of science is the art of calculated, reverent 
inquiry into all things-~which we call scientific 
method. At present we do but educate the worser 
part. Adapting a writer of the day, Education may 
make us ignorant, but we are born inquisitive. There 
is no imagination, no real purpose in our system. 
Surely it is for us to take arms against our sea of 
troubles by turning our thoughts earthwards and 
seeking to enjoy and know what is ours, to have 
and to hold till death do us part, recognising that 
there is infinite beauty spread out for our enjoy- 
ment, satisfied to believe that we are but the present 
links in an ever-moving chain, and that it is our 
prime duty to make each link fulfil its due purpose, 

ACAD&MIE DES SCIENCES 

On October 13, M. Desgrez communicated a paper 
by MM. Caille and Viel on the transformation of 
chemical complexes, the particular work referring 
to the displacement by mercury of antimony from 
solutions of iodostibinate of pyridine, piperidine, 
theobromine, nicotine, etc., in hydrochloric acid. 
Prof. I). Berthclot summarised researches by M. C. 
Henry on the heat given out by animals at constant 
temperatures, showing that it is possible to apply the 
theoretical formula established for radiation from 
black bodies. Prof. Urbain read a paper by MM. 


Marie and Lejeune on the influence of colloids on 
surface tension. The question of the presence of 
colloids in certain mineral waters was raised in a 
paper by MM. Henrijean and Kopaczewski. The 
instability of bicarbonated water has already been 
referred to the presence of colloids, but it can be 
explained either by chemical reactions or by the 
presence of molecular complexes. In the ease of 
the ferruginous bicarbonated water of Spa the 
instability is caused by colloids, for these authors 
have shown, with the aid of a new method, the 
presence of iron in colloidal form. 


INSTITUTE OF PETROLEUM TECHNOLOGY 

At the opening meeting of the session, held at the 
House of 'the Royal Society of Arts, October 7, the 
following awards of Medals and Scholarships were 
announced : — 

The Bovcrfon Redwood Medal . — This Medal, wdiieh 
has been presented to the Institution by Mr. Alex- 
ander Duckham to commemorate the late Sir Bover- 
ton Redwood, founder and first president of the 
Institution, is awarded to the author of the paper of 
the greatest merit on any subject connected with 
Petroleum Technology, presented to the Institution 
during two consecutive sessions ; preference being 
given to original work. The award is not confined 
to members of the Institution, and can be withheld 
if the Council consider that no paper of sufficiently 
outstanding merit has been presented. 

It has been decided that the aw ard should be made 
retrospective to 1919, the date of Sir Boverton 
Redwood’s death, and so for the Sessions 1919-20 
and 1920-21, it has been awarded to M. Paul de 
Chambrier, of Pechelbronn, for his paper on the 
“ Working of Petroleum by means of * Shafts ’ and 
‘ Galleries which was read before the Institution 
on February 15, 1921. It is hoped that, if M. Paul 
de Chambrier can be present, the Medal will be 
presented to him at the seventh annual dinner of the 
Institution, which is to be held at the Connaught 
Rooms, Great Queen Street, London, on March 17 
next. * 

As there was no paper of outstanding merit for the 
Sessions 1921-22 and 1922 23, no award has been 
made for those sessions. 

Students' Medal and Prize . — This Medal and Prize, 
given by the Institution, is awarded to the student 
member of the Institution who presents the best 
paper on any subject connected with petroleum 
technology, in any one session. The Medal and 
Prize has been awarded to Lieut. J. H. Blakiston, 
R.N.R. (late student of the oil- technology course at 
Birmingham University), for his paper, entitled 
“ The Oilfields of Rou mania.” This is the first 
award of this Medal and Prize. 

The Institution's Scholarships . — These scholarships 
are awarded annually, one each to the Royal School 
of Mines, Imperial College of Science and Technology, 
London, and to Birmingham University, to a third - 
year student, taking the petroleum technology con i-sc 
w r ho is also a student member of the Institution. 
The award is made on the recommendation of his 
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professors, and is to assist him with his fourth-year 
studies. The award to the student at the Royal 
School of Mines has been made to Mr. Ernest Clark, 
and the award to Birmingham University will be 
announced shortly. 


CHEMICAL SOCIETY 

At the first ordinary scientific meeting of the 
new session, held on Thursday, October 16, a 
resolution commemorating the late Sir James Bobbie 
was put from the Chair by the President, Prof. W. P. 
Wynne, and was adopted in silence by a standing 
vote. Reference was made to the Address which 
had recently been presented to the Franklin Institute 
and the congratulations conveyed to the Rensselaer 
Polytechnic Institute, Troy, on the occasion of their 
centenary celebrations, to the Address which would 
shortly be presented to the Netherlands Chemical 
Society ana the Netherlands Society of Chemical 
Industry, and to the congratulatory message which 
had been sent to the new Indian Chemical Society. 
The President then announced that Dr. N. V. 
Sidgwick had been appointed Chairman of the 
Publication Committee ; that the Society’s repre- 
sentatives on the Bureau of Chemical Abstracts had 
been reappointed for the ensuing year ; that the 
arrangements with the Society of Chemical Industry 
and the American Chemical Society regarding the 
price to Fellows of their publications had been 
renewed ; and that the entrance fee of £3 had, for 
the present, been suspended. A meeting of the 
Research Fund Committee would be held in Decem- 
ber ; applications for grants and reports connected 
with outstanding grants must be received by 
December 1. Applications from Fellows would 
receive priority of consideration. 

The following communication was then made by 
Dr. R. Lessing: — 

The influence of catalysts on carbonisation [with 

M. A. Lister Banks]. 

The catalytic effect of individual mineral con- 
stituents* on the carbonisation of coal, to which 
attention had been drawn by Lessing in 1914, has 
been studied. As the ash in coal cannot be reduced 
below a certain minimum, sugar and cellulose, 
Tactically free from ash, were investigated in the 
rst instance. Forty catalysts have been tried, the com- 
pounds being added at the rate of 0*01 gram molecule 
per 100 grams of sugar or cellulose, either in solution 
or dry. On carbonising the material by the platinum 
crucible method for th^determination of volatile 
matter in coal (for th tjatek hinutes only), remarkable 
differences in coke found, varying from 

20 per cent. to. 5. .p^oj^^o|||he sugar or cellulose, 
the untreated to bstatj^)SjSng always at or near the 
bottom Alt attempt was made to group 

the addg ^^g jgfpunds according to the magnitude of 
their effect. The quantitative variation 

is surpassed by extraordinary differ- 

enc<j2*&U i^^earance and structure and particularly 
the propensities in the case of sugar. A 

preliminary study of coal wm made by examining 


the clarain and vitrain fraction of Dalton Main Coal, 
the ash of which was reduced to 0-86 per cent. 
Similar variations were obtained in the yield of coke, 
retori carbon and tar. 

The catalytic influence of inorganic constituent® 
on the carbonisation of coal is therefore proved. 

Dr. E. K. Rideal remarked that at least four 
different effects could be noted from a cursory 
examination of the authors’ results : (a) the gaseous 
catalytic removal of the elements of water by 
sulphur trioxide ; (6) the solid catalytic removal of 
the elements of water by incompletely anhydrous 
alumina ; (c) the removal (“ peptisation ”) of the 
surface film of adsorbed oxygen bv alkalis ; (d) the 
catalytic partial oxidation of hydrocarbons at the 
surface of the carbon by catalysts, e.g., iron or 
'manganese, contained therein. It was . possible that 
the catalytic gasification C+H 2 0->CO-|-H a and the 
subsequent reaction 200^00® ~}-C might also take 
place. * ’"'.V ■' 

Dr. Lessing acknowledged the ingenuity of 
Dr. Rideal’s suggestion ; he doubted, however, 
whether there was enough oxygen present to produce 
the “ peptisation ” effect referred to. The question 
of the formation of charcoal which might catalyse 
volatile substances had been taken into considera- 
tion, and the decomposition of hydrogen peroxide 
by charcoal containing iron was mentioned in 
the paper. 

Mr. R. G. W. Norrish described ~ 

The photosensitive formation of water from its elements 

in the presence of chlorine [with E. K. Rideal]. 

Weioert showed qualitatively in 1908 that when a 
mixture of hydrogen, chlorine, and oxygen is illumin- 
ated water is formed. This reaction has been investi- 
gated quantitatively at atmospheric pressure in the 
present research. It has been found that the rate of 
water formation is given by the expression^ 

d f” 2 °- ] - kjcy [o a]> 

it being independent of the hydrogen pressures over 
a wide range. The reaction resembles the photo- 
catalytic decomposition of ozone in the presence of 
chlorine, which according to Bodenstein and Bon- 
hoeffer is described by the equation, 

- ^-kjpuioj 

It would appear that in both cases chlorine molecules 
become active by the absorption of visible radiation, 
and on collision can then transfer their energy either 
to activate an oxygen molecule or to decompose an 
ozone molecule. This purely photosensitive process 
of water formation is regarded as independent of the 
si multaneous formation of hydrogen -chloride which 
occurs. The anticatalytie effect of oxygen on the 
latter reaction is attributed to a direct intervention of 
oxygen in the hydrogen chlorine reaction chains with 
their resultant shortening and the formation of a 
relatively negligible quantity of water. 

’ Prof. H. Brereton Baker suggested that the 
absorption of hydrogen chloride by slightly moist 
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phosphorus pentoxide would constitute a source of 
error ; Prof A. J. Allmand asked whether any 
measurements of the quantum efficiency of the reac- 
tion had teen made, and sought information regarding 
the thcrmochemical data. Dr. E. K. Rideal did not 
think that the error envisaged bv Prof. Baker would 
be very great, but admitted tne possibility of its 
existence. He then spoke of the connexion between 
the experiments described and the Budde effect, 
referring also to Christiansen and Kramers’ hot 
molecule theory, emphasising the part played in 
chemical reactions by excited molecules. Dr. T. 
Slater Price also joined in the discussion. 

In reply, Mr. Norrish referred to experiments 
which had indicated that absorption of hydrogen 
chloride did pot take place ; the quantum efficiency 
of the reaction had not been examined. 

Prof. $\ L. Pyman then dealt with 

The directive influence of substituents in the glyoxaline 
nucleus on substitution in the benzene nucleus of 
phenylglyoxalines — the nitrcUion of 2-phenylglyoxa- 
line and its carboxylic acids [with E. Stanley]. 

By the mono-nitration of 2-phenylglyoxaline and its 
4-mono- and 4:5-di- carboxylic acids, followed by 
decarboxylation in the last .two cases, the isomeric 
nitrophenylglyoxalines have been isolated in the 
following yields :-~ 

p o rn 

From 2-phenylglyoxaline .. 50 1*5 0 2 

From 2 - pheny lgly o xaline - 4-ear- 

boxylio acid .. .. . .. . 52 — 18 

From 2-phenylglyoxftlino- 4 : 5-di- 
carboxylic aoia • . . . 19 — b2 

It is suggested that the results are connected with the 
fact that the first two compounds form salts with 
mineral acids, whereas the last does not, and on 
this basis they may be partly systematised with the 
help of the theory of induced alternate polarities, 

\ Vof. C. K. Ingold claimed! equality of considera- 
til for the alternate polarity theory and FlUrscheim’s 
to ry of variable affinity in cases where the expert- 
mi ial results could be explained equally satisf ac- 
tor ) by the latter as by the former. Mr. W. E. 
Garner enquired whether, by Working, at different 
edneentrations, the possible effect of un-nitrated 
molecules on the molecules undergoing nitration 
had been examined. Dr. B, Flffrsoheim was of 
opinion that the theory of induced polarities could 
not consistently explain either Prof. Pyman’s ex- 
perimental results or aromatic substitution in general 
The theory assumed that when oxygen and nitrogen 
Are both present, the former is the negative key- 
atom ; thus, in the present case, if the carboxyl 
oxygen was the key-atom, the anticipation of in- 
creased ortho-para orientatioin resulting from the 
iiitri>duction>of oarboxyl groups was not borne out 
by experiment. According to the speaker’s own 
theory, an unsaturated atom directly attached to 
the nucleus must direct to ortho- and para-substitu- 
ribn- Both theories predicted identical orientation 
whenever such an unsaturated atom chanoed to be 
relatiyely electro-negative, and diametrically opposed , 
orientation if otherwise. Where the postulates of 
i<**thusdteag^ 


kND INDUSTRY 1067 

polarities invariably failed, the positions taken tip 
oy substituents entering nitrosobenzene, pltenyl- 
propiQlic acid and 2.4-dinitroazobenzenc being men- 
tioned as examples. 

Replying first to a question put by Dr. P. 0. Austin, 
Prof. Pyman said that the fact that the yield of the 
ortho -compound was very small could probably be 
attributed to the greater difficulty of its isolation-* 
owing to its solubility, and to its greater tendency 
to oxidation by the nitric acid. Although the po- 
larity theory was not necessarily exclusive in its 
ability to interpret his results, he considered that 
mutual neutralisation of the effect of the carbon atoms 
would be at least as probable as the parallel effect 
postulated by Dr. Flurscheim in the scheme : — 

HOOC.C. 

' II 

H 00 C . C . 

Owing to the lateness of the hour, the reading of 
the paper : Investigations on the dependence of 
rotatory power on chemical constitution. Part 
XXIV. Further experiments on the Walden in- 
version. J. Kenyon, H. Phillips, and H. G. Turley, 
was postponed until the next meeting of the Society. 


MINING IN FRENCH NORTHERN AFRICA 

Exports of phosphates from Tunisia in August, 
1924, totalled 209,137 metric tons, distributed as 
follows France, 69,630 t., Great Britain, 34,580 
t., Belgium, 18,300 t., Italy, 55,377 t., Spain, 2891 
t., Portugal, 5920 t., Sweden, 4399 t., and Germany, 
8040 t. 

In 1923, 190,000 t. of phosphates was exported 
from Morocco, compared with 80,000 t. in 1922 
and 8000 t. in 1921. It is estimated that before 
very long the railroad and the Casallanca wharves 
should furnish the means of exporting 450,000 t. a 
year from Kourigha, or 1500 t. daily. Up to the 
present the ground actually exploited between 
ElBorrondj and Oned Zem measured about 80 km. 
in length and 50 km. in breadth, and the deposit 
of phosphate appears to be 25 to 50 m. in thickness. 

The mineral output of Algiers in 1923 amounted 
to 467,384 t. of phosphates, of which 373,283 t. 
was won by the Cie. de Phosphates de Constantine* 
and 59,930 1. by the Cie. des Phosphates de M’Zaita. 
The output of iron pyrites was 21,000 t. ; that of iron 
ores totalled 1,448,805 1., of which 417,917 t. was 
extracted by the Soctet6 de l’Orlenza, 381,531 t. 
by the Cie. des Mines de fer M^gn&ique de Mokkta 
el Hadid,’ 173,753 t; by the SoctetA des Mines de 
fer du Zaccar, 101,851 t. by the 8octet^ des Mines 
de fer de Rouina, and 47,145 t; by the Beni Filkai 
Mining Co., Ltd. Zinc ore won amounted to 61,108 
t., and lead ore to 24,475 t. v Copper, all extracted 
by the Cie. Mini^re et Metallurgique de Caronte, 
amounted to 2600 t* In addition 1503 t. of anti- 
mony and 3562 t: of coal were produced, and the 
Soci4t^ Alg^rienne des p4troles de Thouanet, the 
sole producers of petroleum, produced 1337 
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CORRESPONDENCE 

THE EARLY HISTORY OF ANTIMONY 

Sir, — I have read with some interest Dr. Hyman’s 
paper in Chemistry and Industry, dealing with the early 
history of Antimony in which reference is, of course, 
made to Basil Valentine. I do not claim to speak 
with any authority on this matter, but I have always 
felt that such a person did, in fact, exist, and there 
appears to be some evidence of his having boen 
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duced the frontispiece, but there are others much 
earlier still. I have had the frontispiece photographed 
and enclose a copy of the photograph as I think it 
may interest your readers. — I am, Sir, etc., 

A. Chaston Chapman 

Sir, — Readers of the article on “ The Early History 
of Antimony,” by Dr. Hyman and the subsequent 
letter by Prof. Partington, may be interested to learn 
that a copy of the first Latin translation by Kerk- 
ringius is contained in the library of the Chemical 
Society. The illustration reproduced in the article 
is common to both editions. From a curious defect 
in the engraving of the date, which makes 1071 to 
appear as 1074, it is evident that both are from the 
same plate. 

In addition to this volume the library contains an 
English edition published seventeen years prior to 
that referred to by X>r. Hyman. The title is, “ The 
Triumphant Chariot of Antimony, being a Con- 
scientious Discovery of the many Reall Transcendent 
Excellencies included in that Minerall, Written by 
Basil Valentine, a Benedictine Monke. 'Faithfully 
Englished and published for the Common Good. By 
I. H. Oxon. Printed* for Thomas Bruster, and are 
to be sold at the three Bibles neere the West end of 
Paules Church-Yard in London. 1060.” This 
edition is very rare, and is not mentioned in any of 
the bibliographies, and differs from the so-called first 
edition of 1661 in date and publisher. 

It is of interest to note that whilst the title page of 
the latter edition is a singlo leaf, that of the 1660 is a 
part of the first section. — I am, Sir, etc., 

F. H. Clifford 

Chemical Society 

Burlington House, W. 1 

October 20 

Sir, — I am obliged to Prof. Partington for his 
valued criticism of my article of October 10. The 
editions referred to have escaped experienced biblio- 
graphers and are of much interest. The earlier we 
can trace the history of these books the nearer we 
will arrive at a solution of their mysteries. 

I also take this opportunity of correcting an 
error in the. same paragraph. The translation by 
A. E. Waite was made in 1893, not 1803. — Yours, etc., 

Glasgow, H. Hyman 

October 20, 1924 
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Frontispiece to the 1677 edition of 
BjisilJ^Mentine’s Works 

bom in Mayen^jlHSfe^e e nd of the fourteenth 
century, century. I have 
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in lOTT^ K l fa ^ntg. and 
sting as the f rontispj8wygiihfeg what 
jorts to be a portrait of tnep||§|^Xhis 

lch~ is in German, contains the Tr ^ 

y (Triumph-Wagen des Antimonn)r 
"" " wwfliHHj 6 ’ fairl y we ^ known. It is rather 
earlier Amsterdam edition to which 
]Jr. * and of ^JW c h you have repro- 


PERSONAL AND OTHER ITEMS 

Mr. S. G. P. Plant, B.Sc., M.A., has been appointed 
University lecturer in organic chemistry at Oxford. 

Mr. H. Lambourne M-A., M.Sc., Senior Lecturer 
in Organic Chemistry at University College, Not- 
tingham, has been appointed Head of the Chemistry 
Department at the Borough Polytechnic Institute, 
London. 

The degree of Doctor of -Science has been con- 
ferred by the University of Glasgow on Mr. Kishori 
Lai Moudgill, Professor of Chemistry in the College 
of Scienoe, Trivandrum, South India. 
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Sir Lees Knowles has been elected Master of the 
Plumbers’ Company. 

Dr. W. C. Geer, vice-president in charge of research 
at the B. F. Goodrich Rubber Co., Ohio, will retire 
from his post next year with the intention of devoting 
his time to research. 

Dr. A.' E. Dunstan has been appointed Chief 
Chemist to the Anglo -Persian Oil Company, Ltd. 

The Institution of Automobile Engineers has 
awarded its Crompton medal and its “ utility prize ” 
to Dr. Aitchison for his paper on “ Light alloys for 
pistons and connecting-rods.” The Graduate’s prize 
has been awarded to Mr. R. N. Aveline, of the Coven- 
try Branch, for his paper entitled “ Carburation.” 

Dr. A. T. de Mouilpied, of the British Dyestuffs 
Corporation, and formerly lecturer in chemistry in 
the University of Liverpool, has been appointed to 
the Professorship of Science at the Royal Academy, 
Woolwich. 

On October 20, Prof. H. B. Dixon, honorary pro- 
fessor of chemistry in the University of Manchester, 
delivered a lecture on “ The Life and Work of Ludwig 
Mond,” in the chemistry theatre of the University. 
The lecture was the first of the ” Ludwig Mond 
lectures,” founded by the late Mrs. Ludwig Mond, 
in memory of her husband. The lectures are to be 
alternately on pure and applied science. 

Dr. R. O. Howell has been appointed lecturer in 
chemistry in University College, Dundee, in succession 
to Dr. J. S. W. Boyle, wh6 lias become headmaster 
at Prestonpans. Mr. C. A. Kerr has been appointed 
assistant in the same chemical department. 

Mr. G. J. Robertson has received the Ph.D. degree 
of the University of St. Andrew’s for his thesis, 
entitled “ Investigations on Cellulose.” 

The following candidates have passed the Examina- 
tion for the Associateship of the Institute of Chemistry 
of Great Britain and Ireland -.—General Chemistry : 
Allister, C. F., Heriot-Watt College, Edinburgh ; 
Austin, R. G., University College, Southampton; 
Bell, J. L., Heriot-Watt College, Edinburgh ; Brown, 
J., Heriot-Watt College, Edinburgh ; Browne, T. E. 
W., B.Sc., University College, Bangor; Cochrane, 
C. G., B.Sc., Heriot-Watt College, Edinburgh ; 
Firth, H., Bradford Technical College ; Fletcher, 
A. E., Central Technical School, Liverpool ; Hallas, 
C. A., B.Sc., Northern Polytechnic Inst, and King’s 
College, London ; Lander, Miss C. M., University 
College, Nottingham; McGill, A., Heriot-Watt College, 
Edinburgh. Ransome, G. L., B.Sc. (Lond.), The 
University, Cambridge ; Rumford, F., Battersea 
Polytechnic ; White, W. A., Sir John Cass Technical 
Institute ; Williams, K. A., B.Se. (Lond.), Chelsea 
Polytechnic Institute. Metallurgical Chemistry : 
Claudet, R. A. O., B.Sc. (Lond ), King’s College, 
London, and Sir John Cass Technical Institute. 

The following candidates have passed the Examina- 
tion for the Fellowship : — Branch “A,” Inorganic 
Chemistry: Morris, E. A., B.Sc. (Lond.). Branch 
“D,” Agricultural Chemistry: Pyne, G. T., 
A.R.C.So.I., B.Sc. (Lond,). Branch “ B ” the Chem- 
istry, including Microscopy, of Food and Drugs, and 
of Water : Bagnall* H. H., B.Sc. Branch “ G,” 
Chemical Engineering: Sensiole, L. H., B.Sc. 


On September 16, a portrait bust in bronze of Louis 
Pasteur was dedicated in the American Institute of 
Baking at Illinois. During the ceremony Dr. S. P. L. 
Sorensen, director of the Carlsberg Laboratories, 
Copenhagen, Denmark, gave an address on “ Louis 
Pasteur.” 

Mr. H. Roberts, J.P., a director c ; Joseph Crostield 
and Sons, Ltd., who died in July, left £65,179, 
with net personalty, £57,394. 

The late Mr. C. Haslam, formerly chairman of 
Joseph Crosfield and Sons, Ltd., and vice-chairman 
of William Gossage and Sons, Ltd., left £8975, net 
personalty £6726. 

The late Prof. Julius Wertheimer, D.Sc., principal 
of the Merchant Venturers’ Technical College, Bristol, 
left property valued at £13,693 (net personalty 
£12,607). A sum amounting to nearly £6000 is 
left to the Society of Merchant Venturers to found a 
scholarship at the College. 

We regret to announce the death, in a landslide 
at Kenogami, Quebec, of Sir William Price, president 
of Price Brothers and Co., Ltd., one of the chief 
lumber firms in Canada. The firm was founded by 
Sir William’s father, who, sent tb Canada from Eng- 
land to procure masts during the Napoleonic blockade, 
settled in the country and laid the foundations of the 
modern business, which controls many thousand 
square miles of pulp and timber areas. The tragic 
death of Sir William Price is a great loss to the develop- 
ment of Canadian industry, in which he had played 
a prominent part. 

Distillation of Oil Shale In Australia 

The Australian Shale Oil Corporation, Ltd., has 
purchased the rights to the Bronder process of 
distillation for Australia and New Zealand. The 
Corporation holds about 3500 acres of shale con- 
cessions near Mummmdi, which are estimated to 
contain 9 million tons of shale, averaging 60 gallons 
of crude oil to the ton. Five retorts are to be 
erected, each with a capacity of 22 1 tons, and it is 
estimated that 1000 tons of shale can be treated per 
day at a cost of 67s. a ton, including charges for 
mining, transport, retorting and distilling, the oil 
being valued at over £6 per ton. The chief feature 
claimed fot the Bronder retort is that the charge is 
uniformly heated, the heat being applied, not to the 
retort, but to a steel column containing steel tubes 
and connected with the retort so that the gases from 
the shale, heated by passing .over the tunes, again 
pass over the shale, which attains 800° F . ^ Initial 
heating is by producer gas, but when gas is given off 
this is used for heating. 

The Use of Preservatives in Foods 

According to the Grocer f the report of the committee 
appointed to inquire into the use of preservatives and 
colouring matter in food has been presented to the 
Minister of Health and will be published shortly. 
It appears that prohibition is recommended of the 
use of preservatives in food and drink offered for 
sale, save in specific cases, such as sausages, jam and 
various beverages. The term preservative is not to 
apply to salt, saltpetre, sugar, vinegar, acetic acid, 
aloohol, spioes or the agents introduced by smoke- 
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curiiig. id is concmtfed that if preservatives are at 
all necessary they should consist solely in benzoic and 
sulphurous acids and their salts. Boric and salicylic 
acids and their salts, however, are stated to be “ not 
so undesirable as formaldehyde, its derivatives, and 
fluorides. Most of the articles containing boric 
add are said to be sold by other makers free from 
none acid. The committee consists of Sir Horace 
Munro (chairman), Prof. W. E. Dixon, Sir A. D. Hall, 
Mr. J. M. Hamill, Prof. Gowland Hopkins, Mr. G. R. 
Leighton, Mr. A. P. Luff, Mr. C. Porter, Mr. E. 
Richards, and Mr. G. Stubbs. 




REVIEWS 


Notification of Industrial Diseases 

In pursuance of sub-section 4 of section 73 of the 
Eactory and Workshop Act, 1001, the Home Office 
has issued a draft order entitled The Factory and 
Workshop (Notification of Diseases) Order, 1924, 
applying to poisoning by carbon disulphide, poisoning 
by aniline and its compounds, and chronic benzene 
poisoning occurring in a factory or workshop. The 
Order is to come into force on January 1, 1925. 
Copies of the draft Order can be obtained from H.M. 
Stationery Office, price Id. 


OBITUARY 

EDWARD HILTON-BROWN 

The death of Mr. Edward Hilton-Brown, F.C.S. 
which took place with, dramatic suddenness from 
angina pectoris, oh September 11, at Toronto, during 
a special visit to Canada, will be greatly regretted in 
Dommercial circles in England, on the Continent and 
in Canada, where he was highly respected both as a 
business man and a scientific organiser and experi- 
menter in new methods of manufacture, 
ixr^rr* Hilton-Brown ■- was originally a pupil of Sir 
William Ramsay, who considered him a very pro 
ninent student. In the year 1890 ho joined the firm, 
W. Miller and Co., of St. Petersburg, leaving them to 
Sake up a post as director on the hoard of Messrs, Wv 
Ropes and Co., oil refiners and distillers, St. Peters- 
J^ring the period 1910-12 Mr, Hilton-Brown 
us tilled oils in what is now known as the “ tumble 
till with excellent results. Horizontal separators, 
r ery closely resembling those erected by one of the 
nost prominent oil companies in England, were used, 
le also investigated, perfected and then carried out 
jl a commercial scale the hydrolysis of fatty oils and 
ho separation of glycerol by means of naphthenic 
ulphonic acids at this early period, And did quite a 
iigc business in this respect with sunflower-seed oil. " 
mother process brought to the commercial stage 
nd used by Mr. Hilton Brown was the recovery of 
ilphunc acid from sludge acid. After the separation" 

E the acid tar the acid liquor was diluted and elec* 
olvsed. The organic matter present was given off 
&nng elecltblysis and a water- white concentrated 
Cent, strength eventually obtained. 
Hilton-Brown endeared himself 
1 l and, in fact, to everybody who 
ith him, and, thanks to his genial 
energy, work under his super,* 
k on smoothly and wqU. 



A Systematic Course of Qualitative Analysis. 
By Henry W. Schimpf, PK.G., M.D. Fourth 
edition, revised by Alfred I. Cone, Phar.D., 
London : Chapman and 
Halt, Ltd;, 1924. Price, 8s. 6d. 

This book brings together in a comparatively small 
space the wide range of work in qualitative analysis 
required by students of pharmacy* for whom it is 
primarily intended. The present edition differs from 
its forerunners in the omission of “ short M methods 
of analysis and in the addition of chapters on ionisa- 
tion, law of mass action and analysis by the dry 
method. According to the preface to the first 
edition, the book is derignfed for the uae of students ^ 
who have but a few months to spend On a course of 
analytical chemistry, even though that course com- 
prises the common metals and acids, fatty acids, 
, ( aromatic acids, coal-tar bases, colouring matters, 
carbohydrates and alkaloids. : This course is made 
to^ some extent possible by the care which has been- 
taken by the author and reviser to define the con- 
dition neces^ for success in the tests described, 
apd the methods for preparing the proper reagents. 
The best feature of the Look lies, in fact, in their 
definition of experimental conditions. 

The section (pp. 97) on “ Identification and Sepa- 
ration of Inorganic Acids and Bases which, how- 
ever, deals also with the commoner organic acids — 
departs very little from standard practice. The re- 
actions and tables are clearly Set out, and useful notes, 
much fuller in many cases than is usual in books of 
this class, follow the tables. The section, on organic 
analysis (pp. 60) contains a scheme for the detection 
of a large number of substances of pharmaceutical 
interest, which appears well designed for its purpose, 
though of little use for general organic Analysis. 
Even for the purpose in view, the sodium fusion test 
for nitrogen should have been given in addition to the 
soda lime test, which would not succeed with several 
pf riie substances included in the scheme. In this 
section, equations and formulae are given only for 
the simplest reactions and substances, and it is evident 
that students using the book are expected to acquire 
little beyond a mechanical system of organic analysis 
capable of dealing with a particular set of substances. 

The section devoted to “ definitions and general 
considerations ” (pp. 2?) Appears to be of very little 
use. The definitions include several which should be 
well-known to students before they are permitted to 
commence qualitative analysis, and one— ^ Com- 
pounds are classified as acids, bases ami salts 
which is definitely misleading. The paragraphs % 
the electrolytic dissociation theory, the law of mass 
action and the solubility product are clear and 
<H>noise* but these theories arp pot Applied to explain 
the methods used in practice. ; One would hesitate 
to add to the burden of students who Are working \ 
through the course described in the book “ in. a few 
months ” yet the paragraphs on these theories 
could only become valuable by- %he addition of a 
section in which they werfe used to explain Some of 
the important separations. ; : ' 
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The Bobber Confbrbkoe— Brossels, 1924. Pp. 

218. London : Rubber Growers’ Association. 

Price 5s. 

This volume published by the Rubber Growers’ 
Association comprises a series of papers with the 
discussions thereon read at the. Conference held 
during the recent Rubber Exhibition at Brussels. 
The subject , matter covers a wide field and is mainly 
concerned with the production and properties of 
plantation rubber. Of particular note is the paper 
by Mr. P. J. Burgess which reviews the present-day 
problems of cultivation, disease, transport and 
packing of rubber. Prof. Blackmail deals with the 
physiological aspects of disease in plants, an 
important subject in regard to the disease com- 
monly known as Brown Bast. Dr. Maas analyses 
the tapping systems in Sumatra. There are two or 
three papers dealing with chemical and physical 
research, particularly the vulcanising properties, 
and including the results of an examination of a 
new type of raw rubber obtained by spraying latex 
in hot air. Such rubber is of interest as it is a 
14 whole latex ’’ rubber, whereas the ordinary coagu- 
lation prooess yields rubber from which serum or 
Whey has been removed: There are two or three 
statistical papers. Mr. Miller deals with the adjust- 
ment of production and consumption and Mr. 
Macfadyen gives abundant data in regard to the 
development of the industry. The following papers 
Of scientific or technical importance are also of 
interest, namely, Mr. Pinching on the condition 
of some of the trees first planted in the East ; 
Dr. Geer (of the B.F. Goodrich Co.) on crude rubber 
from the consumer’s point of view ; Drs. Pickles and 
Turner on the effect of oils on the vulcanisation of 
rubber ; and, finally, Dr. de Vries on the role of 
enzymes in the coagulation of the Hevea latex. 

The book is well got up and clearly printed, has 
a table of contents and index of authors, but no 
comprehensive index. The subject matter is from 
the pen of men well known in the industry who have 
specialised on the subject discussed. The book 
should find a place on the shelves of all interested 
either in exude rubber or its conversion to manu- 
factured articles. ' ■ , .; fV 

Henry P. Stevens 

COMPANY NEWS 

CELLULOSE HOLDING AND INVESTMENT CO., LTD. 

The first dividend of this company, which was 
formed in 1 $22* has been declared of 3d. per share, or 
26 per oent., tax free. 

\adil press, ltd. 

: At an extraordinary general meeting on October 21, 
it ^vas decided to wind up the company, as it " cannot, 
by reason of its liabilities, continue its business,” and 
to appoint a liquidator. 

FORSTERS GLASS CO j LTD. 

The fifth* annual general meeting was held on 
October 15, Mr. John Forster (chairman) presiding. 


gradually increasing cost of raw materials, rising 
wages and reduced average price of manufactured 
goods, the accounts for the year to March 31, 1924, 
showed a profit of £13,883. This had only been 
attained by strenuous and efficient work and observing 
the strictest economy. The number of articles sold 
during the year was 60 per cent, greater than last 
year, owing to the opening up of new lines of business, 
and better trade was expected during the coming 
months. By adjustments of taxation, the debit 
balance of £29,292 brought forward last year had 
been converted into a credit balance of £6529, which, 
together with the profit of £13,883, made a total 
credit balance of £19,412, which has been dealt 
with as follows : — £8247 written off cost of deben- 
ture issue ; £5000 for depreciation of plant and 
machinery ; £0,165 carried forward. 

ROSARIO NITRATE CO., LTD. 

An interim dividend of 5 per cent, less tax has 
been deolared. 

EASTERN CHEMICAL CO., LTD. 

A loss of £5855 is shown by the accounts for the 
year ended March 31, 1924. In view of the fact that 
the replacement value of the plant is consider- 
ably higher than the original cost, the directors 
do not consider it necessary to write off any 
further sum for depreciation this year. Un- 
favourable conditions recorded ili the annual report 
for last year have continued, and it has not 
been practicable to raise the prices of the company’s 
manufactures, but very considerable economies have 
been made in the cost of production, the full effect of 
which will be felt in the current year. > 

ALUMINIUM CORPORATION, LTD. 

At the fourteenth ordinary general meeting, Mr. . 
Kenneth M. Clark (the chairman), who presided, 
said that the issued capital stood at the same figure 
as last year. The first debentures had been increased, 
after deducting the sinking fund, by £70,370, to 
provide a portion of the cost of extensions. The 
second debenture issue was unchanged, and mort- 
gages showed an increase of £200. Loans showed 
an increase of £11,000 and consisted of £130,000 
guaranteed or advanced by the chairman and 
colleagues, and the sum of £10,000 borrowed from 
other sources. Sundry creditors and credit balances? 
showed an increase of £13,601, and represented 
about £53,000 due to ordinary oreditow, £12,000 
to an associated company, arid £86, COO to members 
of the board, the balance being tqadc up of various 
reserves for taxation and other contingencies. The 
sum of £107,903 had been expended dunng the 
year on increasing the power j^d plant, the deprecia- 
tion reserve on plant and machinery being increased 
to £34,000. Sundry debtors ahowed an increase of 
£23,000, which was in accordance with the increased 
turnover, whilst stocks were decreased by £32,500 . 
The 1923 was a less difficult one than 1922, 
and sales were considerably increased, though, 
until the end of the period, prices did not improve. 
The demand for the Corporation’s produot was 
^alat^iried in >11 .direction^ and the increased 
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capacity of its rolling mill was fully justified, last 
year. The Corporation had increased the water 
storago capacity, and had placed orders for a second 
and larger pipe- line to take advantage of the increased 
power. The works were now operating to the full 
capacity of the plant installed and valuable goodwill 
had been established. Negotiations had been com- 
pleted for a tunnel to connect the Eigiau and Cowlyd 
Lakes, and it was hoped to place the contract for 
this shortly. This tunnel would greatly help storage 
and enable the Corporation to balance all their 
lakes. A dividend of 7 per cent., less income tax, 
on the preference stock and shares was approved. 
At the close of the meeting an extraordinary general 
meeting was held, at which a resolution was passed 
to convert the existing preference shares into prefer- 
ence stock, 

BORAX CONSOLIDATED, LTD. 

A dividend of 6 per cent, per annum, less tax, 
has been declared on the preferred ordinary shares 
for the half-year ended September 30, 1924. After 
paying the preference dividend, the preferred ordinary 
rank for a non-cumulative dividend of 0 per cent., 
the balance going to the deferred. 

BABCOCfC AND WILCOX, LTD. 

An interim dividend is announced of 5 per cent., 
tax free, on the ordinary capital of £4,297,656, being 
the same as was distributed in November last year, 
when the full dividend, including a 2 per cent, bonus, 
totalled 12 per cent., against 20 per cent., plus a 
capitalised bonus of 100 per cent, paid for 1922. 

MAGADI SODA CO. f LTD. 

A meeting was held on October 17, to consider a 
scheme for the resuscitation of the company, put 
forward by Messrs. Brunner, Mond and Co., Ltd. 
Under this scheme the old company would be 
liquidated and wow company formed which would 
create and issue ^500 ,660 first mortgage debentures, 
carrying interest at 6 per cent., payable half-yearly, 
which were to be redeemable in 1945, or earlier, at 
six months’ notice, but not before July, 1929, at 
£105 for each £100. The interest on those debentures 
for the first two financial years of the new company 
to be payable out of profits. Each debenture 
holder was to receive debentures in the new company 
for the same amount as his present holding. There 
were various small amendments to the scheme as 
originally circulated, the chief of which was the 
redemption price of the debentures. The scheme 
as modified, was carried ; but it was agreed by 
the meeting that a N^equest should be sent to 
Messrs. Brunner, Mmadkand Co., asking them to 

$? ve “P*® fav JHj®SIHBperation to the deferred 
shareholders. 


REPORT 



fatyd Bank, Ltd., announce 
1 Kylsant, GU.M.G.^o a 


Special Reports on the Mineral Resources of 
Great Britain. Vol. XXVIII, Refractory 
Materials : Fireclays. Analyses and Physi- 
cal Tests. By F. R, Ennos, B.A., BSc., A.I.C., 
and Alexander Scott, M.A., D.Sc. Memoirs 
of the Geological Survey. Pp. 84. H.M. 
Stationery Office, 1924. Price 3s. 

This volume is supplementary to Volume XI V in 
this series (Refractory Materials : Fireclays. 
Resources and Geography. Pp. 243. 1920). The 
data have been principally obtained from analyses 
at the Geological Survey Laboratories and physical 
r tests made under Dr. Mellor at Stoke-on-Trent, but 
results have been incorporated which were obtained 
from other analysts, whose names arc given. 

The first chapter deals with the general nature 
of fireclays, which like other clays are formed from 
pre-existing rocks by disruption accompanied by 
decomposition and hydration. They may be “ resi- 
dual,” that is, lying where formed, or “trans- 
ported,” carried to a fresh bed by the action of 
water. In the latter case they experience during 
the translation some sort of grading, and it is this 
which gives the best clays. I 11 Great Britain the 
best fireclays are found in association with coal 
measures and appear to have formed the seat-earth 
on which the coai-yiclding vegetation grew. 

Some typical analyses of fireclays are given. They 
consist essentially of hydrated silica and alumina, 
which may be free or combined, and which constitute 
“ clay substance,” whilst as impurities occur titania, 
ferric oxide, magnesia, alkalis, and traces of sulphur 
and organic matter. Some account is given of the 
mineralogical constitution of clays, a subject which 
has not received a great deal of attention; the 
nature of the clay-substance is most reliably dis- 
criminated by the behaviour of the clay on heating. 

The changes which occur on heating are described, 
together with factors which spoil the product. The 
importance of grain-size is mentioned, influencing as 
it does the rapidity of Vitrification and the porosity 
of the resulting mass. 

Chapters II, III, and IV deal respectively with the 
location, analysis, and results of physical tests of a 
large number of British fireclays. The analyses were 
made by the method of W. F. Hildebrand (Bull. 700, 
U.S. Geol. Survey, 1919), except that combined 
water and organic matter were determined more 
accurately. The physical tests consisted in deter- 
minations of porosity, contraction on firing and 
drying, and softening point with and without load. 

The relation of refractoriness to ** chemical com- 
position is extremely complicated; some attempts 
are described, however, to correlate clays of various 
classes with others in the same class. Clays very 
seldom conform to the theoretical composition of 
kaolinite and the silica content may often be usefully 
adjusted ; excess alumina generally increases refrac- 
toriness without deleteriously affecting other pro- 
perties, provided precautions are taken regarding 
shrinkage and drying. The impurities mentioned 
above .are generally deleterious. '•> 
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Attempts have also been made to determine the 
effect of load on refractoriness and also to find some 
relation between porosity and contraction on firing. 
The whole Report contains a mass of material of 
interest to users and manufacturers of bricks and 
refractories. 
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MARKET REPORT 


This Market Report is compiled from special information 
received from the Manufacturers concerned. 

Unless otherwise stated the prices quoted below cover fair 
quantities net and naked at sellers' works . 



LEGAL INTELLIGENCE 

ALLEGED INFRINGEMENT OF LETTERS PATENT 

Mr. Justice Tomlin, in the Chancery Division on 
October 16, reserved judgment in an action by Dr. 
Meyer Wildermann, of Fellows Road, Hampstead, 
for an injunction to restrain F. W. Berk and Co., Ltd., 
from infringing his patent (No. 20,568, of 1900) for 
an invention relating to “ improvements in electro- 
lytic cells for the electrolysis of alkaline salts,’’ and 
for damages. 

Mr. Arthur Colefax, K.C. said the plaintiff was a 
Rumanian, and his complaint was that large quan- 
tities of caustic potash were imported which he alleged 
were made by the Deutsche Wildermann Werke at 
Luelsdorf, near Cologne, by the use of an apparatus 
.which i nf ringed his invention . The defendants denied 
infringement and said they did not know of the 
plaintiff’s patent, and that as he was living in Ger- 
many when the purchases were made in November 
and December, 1919, the action was not maintainable 
owing to the Treaty of Peaco of January 10, 1920. 

Mr. W. A. Caldwell, analytical chemist, who repre- 
sented the British Government in Germany in 1919, 
spoke as to the similarity of the Deutsche Wildermann 
Werke’s plant to that described in plaintiff's specifi- 
cation. 

For the defendants Sir D. Kcrby submitted that 
there was no evidence of infringement. The process 
of preparing the amalgam and making the potash 
ana chlorine, which was the chemical process con- 
cerned in this case, was general. What plaintiff had 
done was to make a small improvement in a cell, 
but they had nothing to do with that. It would be 
unfortunate in the public interest, if the plaintiff 
were to Succeed. In 1919, the Government was 
assisting British tratde by arranging sources of supply, 
and it granted a license to the defendants to import 
potash. They had no knowledge that plaintiff’s 
patent was used in connexion with its manufacture, 
and he submitted that it would be harsh to penalise 
a firm which was simply selling an article, because 
that article was made by the use of a patent of which 
it could not have the slightest knowledge. “ If I 
invent a new spade and somebody digs round a fruit 
tree with it, then anybody who buys the fruit of that 
tree is an infringer of the patent of my spade.” That, 
he said, appeared to be the result of the plaintiff’s 
Argument. 


The University of Oxford has agreed to pay sums 
out of the Government grant for a period of three 
years to certain college laboratories which undertook 
part of the University teaching in different depart* 
<4 chemistry. 


OENERAL HEAVY CHEMICALS 

Acetio Acid, 40% tech. . . £23 10a. per ton. 

Acid, Boric, Commercial — 

Cryst. .. .. .. £45 per ton. 

Powder . . . . . . £47 per ton. 

Acid Hydrochloric . . 3e. 9d. — 6a. per carboy d/d., 
aooording to purity, strength 
and locality. *. 

Acid Nitric 80° Tw. . . £21 10a>— £27 per ton makers* 
works, according to district 
and quality. 

Acid Sulphuric . . . . Average National prices f.o,r. 

makore* works, with slight varia- 
tions up and down owing to 
looal considerations : 140° Tw., 
Crude Acid, 65s. per ton. 168* 
Tw. f Arsenical, £5 10s. per ton. 
168° Tw., Non-arsenical, £8 15s. 
per ton. 

Ammonia Alkali.. .. £6 1,58. per ton, f.o.r. Special 
terms for contracts. 

Bleaching Powder .. Spot £11 d/d. ; Contract £10 d/d. 
4 ton lots. 

Bisulphite of Lime . . £7 10s. per ton, packages extra. 

Price advanced. 

Borax, Commercial — 

Crystal.. .. .. £25 per ton. 

Powder.. .. .. £26 per ton. 

(Packed in 2-owt. bags, carriage 
paid any station in Great 
Britain.) 

Calcium Chloride . . £5 17s. 8d. per ton d/d. 

Copper Sulphate . . . . £25 per ton. 

Methylated Spirit 64 o.p. — 

Industrial .. .. 2s. 7d. — 2s. lid. per gallon, accord- 

ing to quantity. 

Mineralised . . . . $a. 8d. — 4s. per gallon, according 

to quantity. 

Nickel Sulphate .. .. >£38 per ton d/d. Normal busi- 

Niokel Ammon. Sulphate j ness. 

Potash Caustic . . . . £30 — £33 per ton. 

Potass. Bichromate .. 5$d. per lb. 

Potass. Chlorate. ... 3d. — 4d. per lb. 

Salammoniao . . . . £32 per ton d/d. 

Salt Cake.. .. .. £3 10s. per ton d/d. 

Soda Caustic, solid • . Spot lots : delivered. £16 17s. 0d. to 

£19 7s. 6d. per ton, aooording to 
strength. 20s. less for contracts. 

Soda Crystals . . .. £5 5s.* — £5 10s. per ton ex railway 

depots or ports. 

Sod. Acetate 97/98% .. £24 per ton. 

Sod. Bicarbonate . . £10 10s. per ton, oarr. paid. 

Sod. Bichromate. . . . 4Jd.perlb. 

Sod. Bisulphite Powder 

60/62%.. .. .. £17 — £18 per ton, according to 

quantity, f.o.b., l-owt. iron 
drums Included. 

Sod. Chlorate . . .. 3d. per lb. 

Sod. Nitrate refd. 96% . . £13 5s.— £13 10s. per ton ex 
Liverpool. Nominal. 

Sod. Sulphide cone. 60/66 About £14 10s. per ton /dd. 

Sod. Sulphide oryst. ., £9 per ton d/d. 

Sod Sulphite, Pea Cryst. £15 per ton f.o.r. London, i-ewt, 
kegs inoluded. 
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Antimony sulphide— 
Golden . . 


RUBBER CHEMICALS 


6|d. — Is. 2d, per lb., acoording to 
quality. 

Is. 4d.— Is. fld. per lb., according 
- . « . to quality. 

Awemo, Sulphide, Yellow 1*. lid. per lb. 

£3 10s. to £6 15s. per ton, accord* 
ing to quality. 

3s. 9d. — 4s. per lb., according to 
quantity. 

£30 — £33 per ton, according to 
quantity. * \ 

7d, — 7jd. per lb. ex wharf, 
£60 — £65 per ton, according to 
^ ^ quantity, drums extra. 

Chromium Oxide, green.*. Is. 3d. per lb. 

5d.— 9|d. per lb. Demand very 
brisk. Prioea likely to remain 
steady owing to firmness of 
„ rapeseed oils. 

£48 per ton, barrels free. 

7Jd. per lb. 

£22 10s. per ton. 


Crimson 

-irsenio, 

Barytes 

Cadmium Sulphide 

Carbon Bisulphide 

Carbon Black 
Carbon Tetrachloride 


Indiarubber Substitutes 
White and Dark 


Lamp Black 
Lead Hyposulphite 
lithopone, 30% . . 
Mineral Rubber “Rub. 
pron “ . . 

Sulphur 

Sulphur Procip. B.P. 

Sulphur , Chloride 
Thiocarbanilide . . . 

Vermilion, pale or deep • 
Zino Sulphide . . 


. Is 

■r 


Benzole — • 

Standard Motor 

Pure .. M 

i Toluole— 90% .. 

Pure x . 

Xylol— Coml. . . 

Pure 

Creosote— . . < • • 
Cresylic 20/24% . 

Middle Oil %. . 

Heavy Oil .... v 

Standard Specification 
Naphtha- 
Solvent 90/160 


Pot, 24, ;^4 " 

Is. IJd. — Is. 3d. per gall, ex works 
in tank wagons. 

is. 6|d.— Is. 7d. per gatL ex 
works in tank wagons, 
is. 6d,— Is. 5§d, per: gall. Small 
demand for home consumption* 
Is. 8d,— Is, 9d. per , gall Small 
demand for home consumption. 
2s. 3d. per gall, 

3s, 3d. per gall. 


8Jd 


£16 6s. per ton f.o.r. London. 

£10 — £12 per ton, according to 
quality. 

£47 10s. — £62 10s. per ton, oc- 
cording to quantity, 

4d. per lb., carboys extra. 

2s. 6d. per lb. 

5s. id. per lb. 

7Jd.* — Is. 8d. per lb., according to 
quality. , 

WOOD DISTILLATION PRODUCTS 

There is a goneral feeling that the fall in price of acetates 
during the lost few weeks has reached its limit. The 
tendency is now to stiffen again. 

Acetate of Lime — 

£11 — £11 10«, per ton. 

£15 per ton. 

9d. per gall. 32* Tw. 

£7 15s. — £9 5a. per ton, according, 
to grade and locality. Demand 
quiet but price stead v. 

Is. 7dL per gall. 32° TwV 
Is. 2d. ,, „ 24° Tw. 

iOd, — Is. per gall, 14/16° Tw. 

2s. Dd. per gall. Unrefined. 


8$d. per gal). Little demand, 

' 5d,— 0$d. per gall., acoording to 
quality and district, Fair 
business passing. A little more 
demand for export in bulk. 

Is.— Is. 3d. per gall. Demand 
-r- . .. . .. good.. 

Solvent 90/190 "... lid— Is. per gall. Fair inquiry. 

XT ^ ' Local demand good, 

Naphthalene Crude — 

Cheaper in Yorkshire than Lancashire, 
better. •• 

Drained Creosote Salts £2 15s.— £5 10s. per ton. 

_ . dull. No demand. 

v\ fuzzed or hot pressed £0— £9 per. ton. Demand very 
poor. . 


Deroahd' rather 
Very 


Naphthalene- 
Crystals and Flaked 

Pitch, medium soft 


Pyridine — 90/160 
Heavy 


^12 — £15 per, ton, acoording to 
district. 

40s.— -45s. per ton f.a.a. Plenty 
of inquiry. Prospects brighter. 
Price too low to interest the 
distillers. 

19s. per gall. Steady demand. 

12s.— 12s. Od. per gall. Market 
dull. 


Brown 

Grey 

Liquor , 
Charcoal 


Iron Liquor 


Rtd Liquor . . 
Wood Creosote .. 
Wood Naphtha— 

... Miscible 
Solvent. . 

Wood Tar . . 

Bro wn Sugar of Load 


. . '4s. 9d, per gall. 60% O.P. 

. . 5s. 6d. per gall. 40% O.P. Firmer. 
.. £4 5s. per ton. Very quiet. 

• . 243 per ton. 


INTERMEDIATES AND DYES 

Normal, business in dyestuffs has been maintained this 
week, and users seem to have more confidence. Slight re- 
ductions have been made in the price of a number of inter- 
mediates. 

. ^ following list of Intermediates delivered prices 
include packages except where otherwise stated. 

Is. 7d. per lb. 

3a. lid. per 1b. 100% basis d/d. 
2s. 2d. per lb. 1$0% bnsia d/d. 

6s. 8d. per lb. 100 % basis d/d. 

Is. Id. per lb. Improved demand, 
Bd, per lb. 109% basis d/d. 


Acid Carbolic—" 
Crystals 
Cmde 60’s 
Arid Cresylic, 97/99 

V Pale 95% .. 

Dark . . 

Anthracene Paste 40% 
Apthx*o?ne Oil— 


TAR PRODUCTS 


Acetic Anhydride 95% . _ 

1 Arid H, ... 

Apid Naphthionlo . , 

Arid Neville and Winther 
; Arid Salicylic, tech. 

. Acid Sulphanilio . , vu. per to. n 

; AluminiumOhloride.anhyd.ls perlb. d/d. 

Aniline Oil .. . . $d. per lb. naked at worka 

Ql A 1 3 . 1 . 


Bid. — 6 1 d. per lb. . Quiet. 

Is. 9d. per gall. Market fiat. 

2s.— 2s. Id. per gall. Demand 
fair. ' ' 

la. 10d.— 2s. per gall. Better 

enquiry. 

Is. Od.— 2s.' per . gall, Fairly 


Aniline Salts 
Antimony Pentachloride 
Benzidine Base . . , 

Benzyl Chloride 95% . 

p*Chlorpbenol ’ * 
pOhlptrijlme A 
ri<!resoll9/3i°a 
m*Cr^l98/10O% 


Nominal 



steady. 

4d. per unit per cwt 
price. No business. 


6fd.—6$d. per gall. Small demand. 
6d. — 6fd. per gall. 


■ tHeWowniBAe 4 

^ r r* a. . 


LHchlorifitHne S; Acid 
p-Dichlorbenzol , . 
Diethylanlline 




• ' >•■ ' -j:, . ,<v >" . •'*. 

v ! V* ' 9d. per gall, ex Work, ia Diipe^^nSUna ., 


8jd, per lb., naked at works. 

Is, per lb. d/d. . 

3s, I Id. per lb, IQ0% basis d/d. 

Is, Id. per lb, 

4s, 3d. per lb. 4/<L 

. 3*. per lb. 100% basis. v 

; 4|d. per !b/> Jfcriiher quiet. 

"$&/ per lb. ; penmnd " 
•• 'moderate. r < ' - ■: •• 

: 3<L per lb. Demand 

r- mnderate. ; ; . ; ‘ • » *• . ;* 

3a. per lb. ( 

2 b. «sh per lb. 1(10% basis. ' " 

• £86 pet tqh*'' • ■: . 

4s. 3<L per lb. d/d>i packages , 
^ extra, zatmnable. l f ; : 
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phtho| •' • * ‘ : * . 
Dinitrobenzene .. 
Dinitrochlogbenzol . . 
Dirutrotoluen#~-~4$/50* 0. 

66 / 08 * O. 

Diphenylamine . . 
MonocMorbenzol . . 
^-Nftphthol . 
ct. Naphthylaraine . . 
/LNaphthylamine > • » 
m-Nitraniiine .. 

p-Nitraniline 
Nitrobenzene 
o-Nitroohlorbenzol 
Nitroriaphthalene 
p-Nitrophenol ... , . 

p-Nltro-o-amido-phenol 
m-Phenylene Diamine 
p-Phenylene Diamine , . 
B. Salt .. .. 

Sodium Naphthionate . . 
o-Toluidine .. , , 

p-Tohridine . ... . v . 

m-Toluyiene Diamine . . 


2». 5d. per lb. d/d. 

9d»— lOd. per lb. naked at works. 
£84 10 b. per ton d /d. 

8d. — 9d, per lb. naked at works. 
Is. 2d. per lb. naked at works. 
2*. lOd. per lb. d/d. 

£68 per ton. 

Is. per lb. d/d. 

Is. 3§d* per lb. d/d. 

4s. per lb. d/d. 

4s. 2*d. per lb. d/d. 

2s. 2{d. per lb. d/d. 

5|d.— 4$|d. per lb. naked at works. 
2s. lid. per lb. 100% basis d/d. 
10 Jd, per lb. d/dr 
Is. 9d. per lb. 100% basis d/d. 
4s. 0d. per lb. 100% basis. 

3s. lOd. per lb. d/d. 

10s. 2d. per lb. 100% basis d/d. 
2s. 4d. per U>. 100% basis d/d. 
2s. 2d; per lb. 100% basis d/d. 
lOd.perlb. 

3s. per lb. naked at works. 

3s. lOd. per lb. d/d, ‘ 


PHARMACEUTICAL AND PHOTOORAPIHC 
CHEMICALS 


Acid, Aoetic 80% B.P. 
Acid, Acetyl Salicylic 

Acid, Benzoic B.P. 
Aoid Borin B.P. . . 


Acid, Camphoric . . 
Acid, Citric 


Acid, Gallic 


£47 per ton. Firmer. 

3s. Id. —3s. 3d. per lb., according 
to quantity. Sales steady. 
Prioe firm. 

2s. 6d. per lb. Cheaper, 

Cryst. £61 per ton, Powder £65 
per ton, Carriage paid any 
■ station in Great Britain. 

10s.— 21s. per lb. 

Is, 3£d.— Is. 4$d. per lb., lees 5% 
for ton lots. Market very weak. 
28j, 9d. per lb. for pure crystal in 
2 cwt. lots. 


Formaldehydo . . 

Glycerophosphates — 
Calcium, soluble and 
oitrftte free . . 
Glycerophosphates—- 
Iron 

Magnesium . . . . 

Potassium, 60% 
Sodium, 50% . . 
Guaiacol Carbonate 
Hexamine . . r. 

Homatropine Hydro bro- 

mide 

Hydrastine hydrochlor . . 
Hypophosphites — 
Calcium 

Potassium .. . . 

Sodium .. 

Iron. Ammon. Citrate 
B.P. 

Magnesium Carbonate' — 
Light Commercial 
Magnesium Oxide- 
fight Commercial 
Heavy Commercial . . 
Heavy Pure . . 

Menthol— 

A.B.R. recryst, B.P. . . 
Synthetic . . . , 


Mercurials .. 
Red oxide 
Corrosive sublimate 
White precip. . . 
Calomel 

Methyl Salicylate 


£48 per ton in barrels, ex wharf;' 
Loudon. 

Fair business passing. 

7s. per ib. 

8s. 9d. per lb. 

9s, per lb. 

3s. 6d. per lb. 

2s, 6d. „ 

10s. per lb. 

3s. per lb, Forward prices higher. 
30s. per oz. 

English make offered, 120s. per oz. 

3s. 6d. per lb., for 28-lb. lots. 

4s. Id. per lb. 

4s. ,, 

2s. Id. — 2s. 5d. per lb. 


£36 per ton net. 

£76 per ton, less 2|%. 

£25 per ton, less 2|%. 

2s.^-2s. 3d. per lb., according to 
quantity. Steady market. 

55s. per lb. Price shows signs of 
recovery. 

26s.— 36s. per lb., according to 
quantity; English make. In- 
creasing demand. 

Market very quiet. 

6s. 3d. — 6s. 4d. per lb. 

3s. 6d.— 3s. 7d. „ 

4s. 7d. — 4s. 8d. „ 

3s. lid.— 4s. 

Is. lOd. — 2s. per lb. Seasonal 
increase in demand. * 


Acid. Pyrogallic, Cryst. . . 6s. 9d. per ib. Resublimed quality 
8s. per lb. Market firm. 

Acid Salicylic ..Is. fid.— Is. Sd. per lb. f according 

to quantity. 

Acid, Tannic B.P. . . 2s. lOd. per lb. Market quiet. 

Acid, Tartario . . . . Is. 1 Jd. per lb. less 5%. 

Amidol . . . . . . 9s. per lb. d/d. 

Acetanilide ... .. 2s. per lb; for quantity. More 

■. V enquiry. 

Attddopyrin . . . . 10s. fid. per lb. for spot stocks. 

Ammon. Benzoate ,. 3s. 3d — 3s. 6d. per lb. according 
to quantity. 

Ammon. Carbonate B.P. £37 per ton. 

Atropine Sulphate . . 12s. 6d. per oz. for English make. 

Barbitone. . . . . . 14s. 3d. per lb. 

Bismuth Carbonate . . 10s. 6d.— 12a. 6d. per lb. 

„ Citrate.. . . 10s. 3d. — 12s. 3d. „ 

„ Salicylate ., 9s.— Us. „ 

„ Subnitrate .. 8a. 8d.-10s. 8d. „ 

Borax B.P. . . . . Crystal £29, Powder £30 per ton. 

Carriage paid any Btation in 
Great Britain. 

Bromides . . . . . . Marker firm. Prices advancing. 

Ammonium . . . . is. 6d.— Is. 9d. per lb. ( Accord- 

Potassium .. ..Is 4d.— Is. 7d. per lb. < mg to 

Sodium .. .. Is. 5d. — Is. 8d. per ib. C quantity. 

Calcium Lactate .. Is. 5d. — Is, 7d. pet lb.» according 
to quantity. Fair demand and 
steady market. 

Chloral Hydrate . . . . 4s. — 4s. 3d. per lb. Slightly 

dearor. Spot supplies short. 

Chloroform .. .. .. 2s.perlb.forowt.lots. Very steady. 


Methyl Sulphonal . . 24s. per lb. Slightly weaker. 

Metol , . . . . . 1 Is. per lb. British make. 

Paraformaldehyde . . 2s. 8d. per lb. for B.P. quality. 

Paraldehyde .. ..Is. 4d.— Is. fid. per lb. in free 

bottles and cases. Supplies 
plentiful. 

Phenacetin .. .. 6s. 9d. per lb. 

Phenazone . . . . 7s. per lb. 

Phenolphthalein . . . . 5s. 9d. per lb. 

Potass. Bitartrate — 

99/100% (Cream of 

Tartar) . . f . . 88s. per cwt., lees 2$% for ton 

lots. 

Potass. Citrate . . . . Is. 10d.— 2s. 2d. per lb. 

Potass. Iodide .. .. lfis. 8d. — 17s. 5d. per lb., accord- 

ing to quantity. Steady mar- 
ket. 

Potass. Metabisulphite .. 7Jd. per lb., 1-cwt. kegs included. 

F.o.r* London. 

Potass. Permanganate .. 7|d. per lb* spot. Forward 
prices higher. 

Quinine Sulphate.. * . 2s. 3d.^2s. 4d. per oz., in 100 or. 

tins. Steady market. 

Saccharin . . . . 63s. per lb., in 60-lb. lots. 

Sold . i ' . . 3s. fid. per lb. for cwt. lots. 

Sod. Benzoate, B.P. . . 2s. fid. per lb. Supplies of good 
quality now available. 

Sod. Citrate, B.P.C., 1923 Is. lid.— 2s. 2d. per lb., according 
to quantity. 

Sod. Hyposulphite— 

Photographio .. .. £13 — £15 per ton, according to 

quantity, d/d. consignee’s sta- 
tion in l-6wt. kegs. 
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Sod. Metabisulphite cryst. 37s. Gd. — 60 b. per owt. nett cash, 
according to quantity. 

Sod. Nitroprusside . . 16s. per lb. 

Sod. Potass. Tartrate 

(Rochelle Salt) . . 76s. — 82s. 6d. per owt., according 
to quantity. Quiet market. 

Sod. Salicylate . . . . Fair demand. Powder 2s. — 2s. 3d. 

per lb. Crystal at 2s. 2d. — 
2s. 5d. per lb. Flake 2s. 6d. 
per lb. 

Sod. Sulphide — 

Pure recryst. . . . . lOd. — Is. 2d. per lb. 

Sod. Sulphite, anhydrous £27 10s. per ton, minimum 5-ton 
lots, increasing according to 
quantity, 1-owt. kegs included. 
Sulphonal . . . . 15s. 6d. per lb. Little demand. 

Thymol . . . . . . 17s. 6d. per lb. 

PERFUMERY CHEMICALS 

Acetophonono .. .. 12s. per lb. Cheaper. 

Aubepine . . . . . . 15s. 3d. „ 

Amyl Acetate . . . . 2s. 9d. „ Dearer. 

Amyl Butyrate . . . . 6s. Od. ,, 

Amyl Salicylate . . . . 3s. 3d. „ 

Anethol (M.P. 21/22° C.) 4s. 6d. 

Benzyl Acetate from Chlo- 
rine-free Benzyl Aloohol 2s. 9d. ,, 

Benzyl Aloohol free from 

Chlorine . . . . 2s. 9d. „ ' 

Benzaldehyde free from 

Chlorine . . . . 3s. 6d. „ 

Benzyl Benzoate . . . . 3s. fid. ,, 

Cinnamic Aldehyde — 

Natural.. .. .. 18s. 9d. „ 

Coumarin . . . . 19s. 6d. „ 

Oitronellol .. ..17s. ,, 

Citral 8s. 

Ethyl Cinnamate . . 12s. fid. „ 

Ethyl Phthalate . . . . 3s. 3d. „ 

Eugenol . . . . . . 10s. „ 

Geraniol (Palmarosa) . . 33s. fid. „ 

Goraniol .. .. .. Us. fid. — 18s. fid. per lb. 

Heliotropine . . . . fis. 9d. „ 

Iso Eugenol . . . . 15s. 9d. „ 

Linalol ex Bois de Hose. . 26s. ,, 

Linalyl Acetate . . ^ 26s. „ 

Methyl Anthranilate H 9s. fid. ,, 

Methyl Benzoate. . .. 5s. „ 

Musk Ambrette . . . . 60s. „ 

Musk Xylol .. .. 13s. fid. „ 

Nerolin . . . . . 4s. 9d, ,» 

Phenyl Ethyl Acetate .. 15s. „ 

Phenyl Ethyl Alcohol .. lfis. „ 

Rhodinol . . . . . . 55s. „ Cheaper. 

Safrol Is. 10d. „ 

Terpineol . . . . . . 2s. 4d. ,, 

Vanillin . . . . . . 25s. fid. „ 


ESSENTIAL OILS 


Almond Oil, Foreign 

S.P.A 15s. fid. per lb. 

Anise Oil . . . . 2s. 8d. per lb. 

Bergamot Oil . . . . lfis. fid. per lb. 

Bourbon Geranium Oil . . 33s. fid. per lb. 

Camphor Oil . . . . 65s. per owt. 

Canonga Oil Java . . 10s. per lb. 
CinnaiXttj£Dll, Leaf . . 6£d. per oz. 
CaB8i a t ^gg O/85% . . 9s. 9d. per lb. 

. . 5iL 9d. per lb. 
^^|ptU»’o3 70/75%. . 2 b. 3d! per lb.' 


Cheaper. 


Dearer. 

Doarer. 


Lavender Oil — 

French 38/40 % Esters 28s. fid. per lb. 

Lemon Oil . , . . 3s. 2d. per lb. Dearer. 

Lemon grass Oil . . . . 4s. fid. per lb. 

Orange Oil, Sweet . . 1 Is. per lb, 

Otto of Rose Oil — 

Bulgarian .. . . 40s. per oz« 

Anatolian .. .. 18 b. per oz. 

Palma Rosa Oil . . . . lfis. fid. per lb. 

Peppermint Oil — 

English , . . . G5s. per lb. 

Wayne County . . 30s. per lb. Higher prices anti- 
cipated. 

Japanese .. .. 18s. per lb. paid. Practioally 

unobtainable for spot or near 

delivery. 

Petitgrsin Oil . . . . 9s. 3d. per lb. 

Sandal Wood Oil — 

Mysore 26s. 7d. per lb*, 

Australian . . . . 18s. fid. per lb. 


PATENT UST 

The dates given in this Hit are, In the case of Applications for Patents 
those of applications, and in the case of Complete specifications accepted 
those of the Offloial Journals in which the acoeptanoe is announced. Com- 
plete Specifications thus advertised as accepted are open to inspection at 
the Patent Office immediately, and to opposition before Doc. 15th ; they are 
on sale at Is. each at the Patent Offloo, Sale Branoh, quality Court, 
Chancery Lane, Ixmdon, W.C. 8, on October 30th. 

I.— Applications 

Freeman. Furnaces. 23,573. Oct. fi. 

Harrold. Furnaces. 23,758. Oct. 8. 

Hurrell. Apparatus for producing emidsions etc. 23,509. 
Oct. fi. 

Millar. Crushing rollers. 23,805. Oct. 8. 

Nyrop. Apparatus for atomising liquids. 24,078. Oct. 10. 
Paterson. Apparatus for treating liquids with chemical 
reagents etc. 23,830. Oct. 8. 

Rosencrants, and Vickers and International Combustion 
Engineering Co., Ltd. Furnaces. 23,572. Oct. fi. 

I. — Complete Specifications Accepted 

14,200 (1923). Hocvan. Mixing substances. (199,739.) 
17,247 (1923). Tone. Ovens or furnaces. (200,506.) 
25,093 (1923). Lilloshall Co., Ltd., and Bishop. Centri- 
fugal filters, separators, etc. (222,676.) 

15,590 (1924). Roberts. Centrifugal separator baskets. 
(218,321.) 

If* — Applications 

Crozier. Vertical retorts for distillation of shale etc. 
23,689. Oct, 7. + 

Hireng. Agglomerate fuel. 24,083. Oct. 11. 

Hfireng. Distillation of fuel. 24,084. Oct. 11. 

Laing and Nielsen. Distillation of carbonaceous materials. 
24,048. Oct. 10. 

Mayer (Ornstein). Manufacture of lampblack and soot. 
23,739. Oct. 7. 

Naamloozo Vennootschap Philips’ Gloeiiampenfabriekcn. 
Precipitating chemical compounds on an incandescent 
body etc. 24,076. Oct. 10. (Holland, 11.10.23) 

Parker and Jones. Distillation of coal etc. 23,743. Oct. 7. 
Rosencrants, and Vickers and International Combustion 
Engineering, Ltd. Drying coal etc. 23,724. Oct. 7. 

Trent. Prooess for producing metallurgical coke. 23,578. 
Oct. 0. (U.8., 6.10.23.) 

Gas Light and Coke Co. and Eve. Gas scrubbers and 
washers. 23,717. Oct, 7. 

II. — Complete Specifications Accepted 

17,143 (1923). Wado (Philips’ Gloeilampenfabrieken). 
Electrodes for electric discharge tubes. (222,561.) 

|.7,68 1 (1923). Bone and Finch. See VII. 
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21,022 (1923), Christenson. See VIL 
24,848 (1023). Kohlenveredlung Gee. Distillation of car- 
bonaceous substances. (205,101.) 

27,791 (1923). Soc. Ricard, Allenet et Cie. Fuels com- 
priring alcohol and liquid hydrocarbon. (206,516.) 

28,928 (1923). Evans (Ges. fur Masohinelle Druckent* 
wasserung). Agglomeration of coal, coke, oro, etc. (222,70 2.) 

7483 (1924). Rarnage. Low-temperature distillation. 
(214,222.) 

III. — Application 

James (Lignojen Maschinen mid Apparatebau Ges.). 
Tar separators. 23,738. Oct. 7. 

IV. — Complete Specifications Accepted 

17,389 (1923). Soc. of Chemical Industry in Basle. Manu- 
facture of sulphurised dyestuffs and intermediate products. 
(201,540.) 

20,925 (1923). Soc. of Chemical Industry in Basle, Reber, 
and Froelilich. Manufacture of sulphurised dyestuffs and 
intermediate products. (222,624.) 

V. — Applications 

British Celanese, Ltd. and Ellis. Treatment of cellulose 
derivatives. 23,816. Oct. 8. 

Ehronthal and Seholz. Production of cottonised fibres. 
23,721. Oct. 7. 

V. — Complete Specification Accepted 

16,963 (1923). Lilienfeld. Cellulose solutions. (217,166.) 

VI. — Applications 

Huebncr. Finishing and ornamentation of textile mat erials. 
23,983. Oct. 10. 

Hunt, Parker, and Moscrop, Ltd. Dyeing machines. 
23,990. Oct. 10. 

Lord. Apparatus for treating hanks of yam with liquids. 
23,781. Oct. 8. 

VI. — Complete Specifications Accepted 

9192 (1923). Standard Silk Dyeing Co. Washable dye 
silk piece goods, and processes of dyeing same, (207,776.) 

9196 (1923). Harrington. Waterproofing fabric articles. 
(222,292.) 

17,228 (1923). Seholz. Dyeing textile fabric, paper, etc. 
(222,567.) 

23,740 (1923). Schlumpf. Dyeing apparatus. (217,875.) 
17,719 (1924). Standard Silk Dyeing Co. Washable dyed 
silk piece goods, and a process of dyeing same. (219,697.) 

18,339 (1924). Standard Silk Dyeing Co. Dyeing silk 
black. (219,995.) 

VII. — Applications % 

Cederberg. Catalytic combustion of ammonia -oxygen 
mixtures. 23,708. Oct. 7. (Ger., 4.12.23.) 

Naamlooze Vonnootsehap Philips' Gloeilampenfabriekon. 
Manufacture of hafnium and zirconium compounds. 24,125. 
Oct. 11. (Holland, 15.11.23.) 

V1L— Complete Specifications Accepted 

17,681 (1923). Bone and Finch. Recovering ammonia 
from gases or vapours. (222,587.) 

21,622 (1923). Christenson. Producing ammonium 
chloride from gases. (211,096.) 

21,099 (1923). Noll. Manufacturing durable compounds 
containing active oxygen. (202,985.) 

24,911 (1923). Angol. Making pure table salt in con- 
junction with electrolysis of salt solutions. (205,103). 

30,874 (1923). Ewan. Manufacture of alkali metal amides. 
(222,718.) 

VIII. — Applications 

Brookes. Saggers for firing pottery, 23,875. Oct. 9. 
Reynolds. Glazing of tiles etc. 24,151. Oct. 11. 

IX. — Applications 

Boorne and Budde. Building material etc. 24,134. Oct. 11. 
Evers. Cemont kilns. 23,956. Oot. 9. 


X. — Applications 

Brown. Extraction of metals from their ores. 23,605. 
Oct. 6. 

Coley and Hornsey. Production of iron from iron ores. 

24,060. Oct. 10. 

Gerdts, Alloying metals. 23,707. Oct. 7. 

Trent. 23,578. See II. 

X. — Complete Specifications Accepted 

11,759 (1923). Marks (Eureka Metallurgical Co.), Con- 
centrating oxidised ores by flotation. (222,530.) 

17,163 (1923). Jonas and Hunt. Annealing - furnaces. 
(222,566.) 

17,417 (1923). Speck and Kennedy. Furnaces for annealing 
and tempering. (222,575.) 

28,928 (1923). Evans (Ges. fur Masehinolle Druckent- 
wasserung). Ses IT. 

30,367 (1923). Heddernhoimer Kupfcrwerk. Alloys 
suitable for pressed or cast bearings. (207,826.) 

3670 (1924). Stehli. Apparatus for sintering and otherwise 
treating ores. (222,748.) 

6929 and 6985 (1924). Allmanna Ingeniorsbyran H. G. 
Torulf. Sintering fine and pulverous ores. (220,924, 220,925. > 

XI. — Application 

Railing. Electric resistance furnace. 23,593. Oct. 6. 

XI. — Complete Specifications Accepted 
24,911 (1923). Angel. Sec VII. 

28,872 (1923). Monnot. Alkaline storage batteries* 
(222,701.) 

2389 (1924). Tribelhorn. Filling-paste for secondary ele- 
ments. (210,777.) 

10,450^ (1924). Ridoni, and Soc. Taleo c Graflti val Chi none* 
Manufacture of electrodes from natural graphites. (222.785.) 

XI II. — Application 

Mayor (Ornstein), 23,739, See II. 

XI I L — Complete Specification Accepted 

17,278 (1923). Lloyd, Clapp, and Campbell. Manufacture 
of white lead. (203,301.) 

XIV. — Applications 

Bozeneenet. Impregnation of material with rubber etc. 
24,088. Oct. 11. 

Etty and Wilby. 23,863. See XV. 

XV. — Applications 

- Etty and Wilby. Production of chrome leather. 23,862. 
Oct. 8. 

Etty and Wilby. ^Manufacture of rubberised hides etc* 
23,803. Oct. 3. 

Kaye, Lloyd, and Pickard. Production of hide and chrome 
leather power for tannin analysis. 23,968. Oct. 9. 

XVIII. — Complete Specification Accepted 

16,740 (1923). Norbury, Dosborough, Thaysen, and 
Galloway. Treating vegetable matter by fermentation to 
obtain alcohol, acetone, etc. (222,549.) 

XIX. — Applications 

Carp mael (Bayer und Co.). Exterminating vermin. 24,065. 
Oct. 10. 

Harold. Preparation etc. of sterilising -agents, germicides, 
etc. 23,748. Oct. 7. 

XX* — Applications 

Knoll und Co. Preparation of dihydrocodeinone from 
thebaine. 23,835. Oct. 8. (Ger., 7.12.23.) 

Welter. Manufacture of fatty acids. 24,052, Oct. 10. 
(Ger., 23.10.23.) 

XX. — Complete Specification Accepted 

16,740 (1923). Norbury, Dosborough, Thaysen, and 
Galloway. See XVIII. 

XXI. — Application 

ProBzynski. Photographic film. 23,683. Oct. 7. 

XXL— Complete Specification Accepted 

9415 (1923). Martinez. Direct • colour photography. 
(222,523.) 
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GENERAL NOTES 

Official Trade Intelligence 

The Department of Overseas Trade (Development 
and Intelligence, 35, Old Queen Street, London, 
. ■ . k as received the following enquiries for 
British goods, British firms may obtain further 
information by applying to the Department, and 
quoting the specific reference number : — Argentina ; 
Iron and steel, cement (429) ; Canada : Chemicals 
(403) ; Rubber goods (404) ; Stainless steel sheets, 
talc (The Canadian Government Trade Commis- 
sioner’s Office, Portland House, 73, Basinghail 
Street, London, E.C. 2) ; Chile : Tinplate, silk (430) ; 
Lgypt : Iron, brass (416); France : Chemical pro- 
ducts (411); Latvia : Copper (A.X./1371) ; New 
Zealand : Steel (406) ; Norway : Chemicals, oils 
(413) ; South Africa : Steel (A/1376) ;■ Aluminium 
paint (B.X./1287) ; Spain ; Drugs, anilines, colours, 
chemicals (414); Sweden : Leather (415) ; United 
States : Leather (420) ; leather (425) ; Venezuela : 
Hardware (434); Yugoslavia ; Tinplate (412) ; X- 
Ray apparatus (B.X./1276). 

Notes on Plant and Products 

Fells United Asbestos Co., Ltd ., has issued a pam- 
phlet (reprinted from the Indiarubber Journal) 
entitled, “ The development of the asbestos industry 
(1871-1924).” The early uses of asbestos, and the 
commencement of the modern interest in asbestos 
are briefly dealt with, the history of the industry 
being reviewed up till the formation of the United 
Asbestos Company in 1879, by the amalgamation of 
the Glasgow and Italo- English Companies and the 
asbestos interests of Messrs. Furse Bros. Further 
important developments took place in 1909, when 
the business of Bell’s Asbestos Co., Ltd., and of the 
United Asbestos Co., Ltd., were amalgamated under 
the .name of “ Bell’s United., (Asbestos Co., Ltd., and 
the manufacturing operations of Bell’s Company in 
Southwark Street and East, Greenwich were trans- 
ferred to the United Company’s factory at Harefield, 
which was remodelled jmi extended to meet the new 
requirements. A geigjiil survey . of the progress 
which the industry hflrmade during the past fifty 
years is also given, together with a description of the 
multitudinous uses of asbestos, including brake and 
clutch linings, and the British -Asbestos-Cement tile, 
a product of the Patents Act of 1907. For some 
years after asbestos was introduced to the engineering 
world (about 1871 or 1872) it was thought that where 
resistance to heat and steam was essential, asbestoa 
would take the place of rubber, but experiments have 
proved that intelligent combination between the two 
articles has obtained tj^§est results. 

The British Sul 
announces that 
£14 6s. per ton, 
per ton, for neutrt 
free from lumpj 
4-ton lots 
will be av 
23s; per 
cent. n| 
d 

than 4)1 


Ammonia Federation , Ltd. 
for November delivery is 
December delivery, £14 8s. 
jfolity in fine friable condition, 
nr--Js 21-1 per cent, nitrogen, in 
quantities of ordinary quality 
* in some districts, and will bo sold at 
than the above prices, basis 20*7 per 
Neutral sulphate of ammonia as 
$ guaranteed not to contain more 
% fpee acid, will be sold on basis 


of 21 1 per cent, nitrogen, with ho charge if ovO* 
j 1 ' 1 ^ cent., but with a rebate of Is. 6d. for every 
d f c n rea “ of °' 1() Per cent, of nitrogen. An allowance 
01 9s. 6d. per ton will be made if the content of free 
acuL exceeds o-°25 per cent., and on allowance of 
Vs. fid. will also be made > should any delivery of 
neutral sulphate not be in fine friable condition free 
from lumps. Ordinary sulphate of ammonia will 
bo sold on the basis of 20*7 per cent, nitrogen, with 
no charge if over 20-7 per cent., but with an allowance 
of. Is. fid. for every decrease of 0-10 per cent, of 
flitrygon. These qualitative deductions apply only 
to deliveries of two owts. and over. ' 

The Consett Iron Co., Ltd., is considering develop- 
ments which include the duplication of the new 
American Fell coke works, the remodelling of the 
leippletown coke works, and the erection of a large 
by-product plant near Newcastle. The reconstruction 
of the steel works will be complete in January, and 
the Company will then employ roughly 6000 more 
men than in 1913. 

A new artificial-silk factory is to be built for 
Courtaulds, Ltd., at Bushbury, Wolverhampton. 

It is stated that the cost will be £1,500,000. 

Overseas Trade 

Tfte Board of Trade Journal states that the declared 
values of imports during the September quarter of 
the year were 2-5 per cent, higher than during the 
third quarter of 1923, and the quantities of goods 
imported 22-2 per cent, higher. Exports of United 
J^mgdom goods show a small reduction in average 
declared values of 1-1 per cent., and an increase in 
quantises shipped representing in the aggregate* 
10-7 per cent. 

PUBLICATIONS RECEIVED 

A Classified Catalogue of Works Published by Messrs 
Longmans, Green and Co. Pp. xliv+196. London : 
Longmans, Green and Co., 1924. 

The Principles of Applied Electro-Chemistry, By 
A*.. "T*- Allmand, M.C., D.Sc. Second edition, revised 
and enlarged by tho author and H. J. T. Effingham. 

Pp. *4-727. London: E. Arnold and Co., 1924. Price ’ 
35s.net. - 

Distillation du Bois. By G. Dupont. Encyclopedia 
Leaute. Pp. xv+284. Paris: Gauthier-Villars 
Cw., 1924. Price 25 fr. 

Tiie Enlarged Callendar Steam Tables (Fahrenheit 
Unit*. By H. L. Callendar, F.R.8, Pp. 

80. London : E. Arnold and Co., 1924 Price 7s 6d. 

The Corrosion of Metals. By U. R. Evans, Ml, p Pi 
xii-f 212. London: E. Arnold and Co., 1924. Price 
' , ' 14s. . 

Messrs. G. BELL AND SONS, LTD., announce the 

publication, in the autumn, of the following books • 

‘ Concerning ‘the Nature of Things,” by Sir W 
Bragg, and “Chats on Science,” by Prof. E. E." 
Slosson., Books published recently by the same 
firm include new editions of “ X-rays and Crystal 
Structure,” by Sir Kfc H. Bragg and Prof. W. L. 
Bragg, and Webster’s New International Dio. . 
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or listen to the jackdaws disporting themselves over 
the Wharfe at Boston Spa. 


We have in the past commented on the fact that 
chemists here do not take the same interest in public 
affairs that is taken by some other professions in 
which men engage. It is different, it seems, in 
America. The Chemists’ Coolidge and Dawes Com- 
mittee is hard at work there ; the literature sent 
out by the committee appeals very strongly ; we 
have read it and much like it. It is, however, so 
complicated a situation that it is not easy for the 
chemists over here to make up their analytical 
minds. Here there are two sides to every question, 
and our side is right and yours is wrong. Over 
there the problem is not so simple ; we asked a 
friend from Virginia to explain to us the difference 
between a Republican and a Democrat : his answer 
was that every self-respecting man was a Democrat ; 
on the other hand, two friends of ours from New 
York spoke of the Democrats in terms too 
forcible for repetition. Here we are busy with our 
own election and wo could make a very shrewd 
prophecy as to the result. But as the result will be 
known before our prophecy can be published, it 
seems futile to have it set up in type. Jn the United 
States it seems that there are three candidates for 
the Presidency, and that unless the favourite comes 
out well at the top of the poll, another man who 
is not a candidate at all will obtain the post. 
President Coolidge has not sent us a bound volume 
of his recent election addresses ; but for this 
omission we should gladly have picked out the salieht 
points from his abundant eloquence and given them 
amphoteric comments. We trust that the American 
chemists will make their voices and pens heard ; we 
can assure them that if they come to this country 
after the voting is all over, a warm welcome is always 
ready for them at the Chemical Industry Club. 


'3 

IWne 

glass 


Prof. W. E. S. TVner has done much to improve 
the technology of glass-making. He has organised 
an important school of research, has published many 
papers and has collected and disseminated informa- 
tion about all the improvements and new discoveries 
in the subject of glass technology. Sheffield is the 
focus in which all this work is concentrated, and 
Prof. Turner's paper which he read there a few days 
ago contains much valuable matter. Those of us 
who are not engaged in the manufacture of glass and 
glass vessels do not find it easy — nor does it concern 
us-— to estimate at their true value the Westlake 


machine, 
process 
are bei 
who 



ford Empire feeder, or the Fourcault 
does interest us is that such devices 
lied and described by a mail of science 
* special attention to the subject and 
lems with the advantages of an acute 
undant knowledge. Many other indus- 
a similar manner applying scientific 
and scientific methods for their own advan- 
fiax and linen industry is one which is 
by the announcement in the daily V 


:e appointment committee to study 


the growing of flax in this country^ A few years 
ago we met an old man who remembered the time 
when the valley of the River Lea was brightened by 
many fields of flax. A hundred and twenty years 
ago, we think, in almost every county in England, 
and in almost every parish in those OQunties flax was 
grown. We have ourselves seen flax growiyn Essex, 
principally by Scotsmen, who in that county have 
been remarkably enterprising and successful. But 
the glass industry and the flax industry are not the 
only ones profiting by modem research. The Fuel 
Industry is continually reminding us of its research 
department, and holding out hopes that very shortly 
the inhabitants of Sheffield ana Stoke-on-Trent will 
be able to see the sun on other days than Sunday. 
Most of the other industries aro also taking due 
advantage of modern science, and of all such sciences 
chemistry as we well know is the one which most 
quickly can be made use of by existing industries. 


Some time ago the Fuel Research Board made the 
welcome announcement that it had been empowered to 
make tests at the public expense of plants for the 
low- temperature carbonisation of coal. The object 
of these tests is to furnish accurate technical data on 
the quality and quantity of yields ; the throughput, 
working temperatures and general ease of working ; 
and other general information on the jfiant under test. 
The Board points out very wisely that no attempt is 
made to pronounce on the commercial possibilities 
of any plant that is tested. Now we have the results 
of the first tests carried out, the particular plant 1 
investigated being a standard unit of the Parker 
plant for the low-temperature carbonisation of coal at 
the works of Low Temperature Carbonisation, Ltd., 
at Barnsley. The account of the tests, which has 
been published by the Department of Scientific and j 
Industrial Research, makes interesting reading. The i 
chief conclusions are that the throughput of 50 tons 
a day with 32 retorts accorded with that claimed ; 
that the products were satisfactory in quantity and 
quality ; and that certain defects in the plant which 
became evident during the trial could be remodied 
in future designs. The coke was of suitable size, 
and of good quality, and the yields of tar, gas, am- 
monia and gas were high. Such conclusions are en- 
couraging, especially as the yields were slightly better 
than those obtained with a similar coal on an inter- 
mediate scale at the Fuel Research Station. The 
commercial possibilities of the plant, however, can 
only be judged after it has been worked continuously 
over a long period and after considering all costs, 
but the Report of the Fuel Research Board provides 
a bosig on which at least an opinion of the future of 
low- temperature carbonisation can be founded. 
Whether the Parker process is to prove of general 
application, whether it is to be used only for the 
treatment of waste coal, whether its products will be 
as valuable as is claimed in some quarters, questions 
such as these have still to be answered. One can at - 
least claim that there is much to be said for it from a 
scientific standpoint, but processes have to submit 
to the operation of economic laws, and these provide *■[ 
the final test of survival, . 
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A DYNAMIC HYPOTHESIS OF 
CHEMICAL COMBINATION 

By PROF. GILBERT T. MORGAN, F.R.S. 

Hitherto chemists have favoured a static concep- 
f . tkm of electrons as an explanation of the facts of 
. chemical constitution and of stereochemistry. But 
the : physical evidence regarding atomic structure 
demands a dynamic conception. The object of this 
note is to suggest a general explanation of chemical 
combination based on the view that valency electrons 
are in a state of orbital motion. 

Two limiting types of chemical valency are now 
generally recognised electro valency, from which 
polar combination results, and non-polar valency 
leading to non-ionised substances. The former type, 
which is regarded as being due to the complete 
migration of an electron from one atomic system to 
another, may be exemplified by the union of sodium 
and chlorine to form the electrolyte, sodium chloride, 
wherein the valency electron of sodium has become 
part of the planetary system of chlorine. In a non- 
polar combination there is no complete migration of 
an electron, the combining elements share their 
valency electrons, so that this mode of combination is 
appropriately symbolised by the single and multiple 
bonds or linkings which appear so frequently in 
organic chemistry. However, the simplest form of 
non-polar combination, the single bond, is generally 
regarded as an affair of two electrons, each element 
concerned in the single linking sharing one electron 
with its consort. The double bond of organic 
chemistry is frequently, although not invariably, 
considered to involve the sharing of four electrons, 
two from each of the combining elements. 

The simplest example of non-polar combination is 
the hydrogen molecule in which two electrons are 
shared between the two hydrogen atoms. Another 
simple example is furnished by dry hydrogen chloride 
in which the hydrogen electron is shared betw een the 
hydrogen and chlorine atoms. 

According to Bohr’s theory, the electrons of a single 
atom revolve round its nucleus in circular orbits in 
such a manner thafr no energy is radiated during the 
complete circuit of any single orbit ; that is, each 
electron must be moving along a surface which is 
effectively an equi potential surface. 

In the hydrogen molecule, the simplest binuclear 
system, the two electrons are now under the influence 
of both nuclei, with the result that their paths will no 
longer be circular, but in order that no energy may be 
radiated during a single revolution, each electron 
must still move along a path traced on an equipoten- 
tial surface. In order that this condition may be 
maintained the possible orbits will all be included 
in the group of curves associated with the name of 
Cassini, the equation for these curves referred to 
bipolar oo-ordinates being identical with the relation- 
ship expressing a constant potential. In the present 
case of hydrogen this is 



where V in the potential (a constant for each curve 
Ahe^aeri^?), f the charge on each nucleus apd r «-nd 


r' the distances from the nuclei of any point ori the 
curve. 

The curves obtained by taking various values of V- 
are shown in Fig. 1, from which it will be seen that the; 
family of curves is divided into two groups by the 
figure of eight curve, consisting of two lobes inter- 
secting at 0 midway between the nuclei A and B. 
This bilobed curve, the well-known lemmscate of 



Bernouilli, is a limiting curve which divides the 
family of Cassini curves into outer and inner series. 
The outer Cassini curves are continuous and encircle 
both nuclei. At first hour-glass in shape wdth a 
median constriction which gradually disappears as 
the value of the potential (V) diminishes, they 
approximate in the limit to elliptic and finally to 
circular orbits. 

In non-polar combination, the path of a valency 
electron is an outer Cassini curve which includes both 
nuclei within its orbit. Wien two electrons are 
involved, as in the single bond or linking, they will 
move along two similar outer Cassini curves in planes 
inclined to one another in a manner approximating 
to the orbital planes of the two electrons in the 
helium atom. 

This dynamic view of the single linking correlates 
the stability of saturated compounds with a simi- 
larity between their molecular structure and the 
atomic structure of the inert gas, helium. In meth- 
ane, for instance, there is a fourfold helium arrange- 
ment of shared electrons. Round each hydrogen 
nucleus are revolving two electrons in outer Cassinian 
orbits simulating the behaviour of the stable arrange- 
ment obtaining within the helium atom. These four 
pairs of electrons will include the central carbon 
nucleus in their orbits, and the repulsion of the four 
positively charged hydrogen nuclei will result in a 
symmetrical tetrahedral arrangement which will 
persist in spite of the dynamic nature of the linkings. 

Within the lobes of the lemniscate are the inner 
Cassini curves for higher values of the potential and 
each of these curves consists of two separated Cas- 
sinian ovals, one round each nucleus. This group of 
curves represents the condition of a valency electron 
in electro valency ; it is moving in aa inner Cassinian 
oval round one of the nuclei. It may be remarked 
in passing that since any other electrons present in 
the two atomic systems are also under the joint 
influence of the two nuclei, their orbits will also be ^ 
distorted from their original circular forms into 
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6«&iniftn ovals. And sinice this perturbation affects 
all the electrons in the binuclear system, it will be 
impossible after chemical combination has occurred 
to identify the electron which has either passed from 
one atom to the other, or which is being shared 
between them. This fundamental alteration in the 
orbits of aU the electrons of the binuclear system 
finds a parallel in the profound and abrupt changes 
In physical and chemical properties which arise as a, 
result of chemical combination. It also affords an 
Explanation of the nascent state, of the equivalence 
Of the four hydrogen atoms in the ammonium radical 
[NHA and of the equivalence of oxygen and fluorine 
in Marignac’s classical series, K 2 rTiF 8 ], K 2 [CbOFJ . 
and K 2 fW0 2 F f ]. 

For simplicity this discussion is based on the 
example of two nuclei with equal charges, but the 
case of nuclei with different charges, although diverg- 
ing from the symmetry of the Cassini curves, etui 
preserves the f undamental principle of the movement 


w 



of electrons along equipotential surfaces as given by 
the equation v 

N'e 


Ne + 

r 


=*= V 


•( 2 ), 


where Ne and N'e are the dissimilar charges on the 
two nuclei, the other terms having the same signifi- 
cance as in equation (1). 

Fig. 2 represents the non-ionised molecule of dry 
hydrogen chloride ; the two electrons implicated in 
nOn-polar linking rotate round both nuclei in Cassinian 
curves outside the modified lemniscate or figure of 
eight curve. When the hydrogen chloride is ionised 
by moisture the condition of the hydrogen electron 
is also shown in Fig. 2. If B is the chlorine nucleus, 
the hydrogen electron now revolves round this focus 
in an orbit which is an inner Cassinian ova} comparable 
with those drawn within the larger lobe of the figure 
of eight (Fig. 2). 

The foregoing figure also indicates in a similar 
manner the condition of the valency electron of , 
lium in sodium chloride. This. electron is revolving 
l inner Cassinian oval round the chlorine nucleus, 
more' complicated (examples where there are 
~ two nuclei, perturbations in the electronic 
owing to the mutual interactions of 
, but in many instances this compli- 
finished considerably by a sym- 
en of these nuclei, as already 
of 



The double linking of organic chetnistry corres- 
ponds with Langmuir’s assumption of two co- valen- 
cies involving a sharing t>f four electrons between the 
two associated atoms; On the dynamfo hypothesis 
now advocated thfe would. result hi the four shared 
electrons rotating round both nuclei in .outer Cassini 
curves in four planes inclined approximately to each 
other at angles of i5 p . The mutual repulsion of the 
electrons would, however, hinder this arrangement, 
and ther alternative hypothesis of “mixed double 
bonds ” advanced by Juowry ( Ghem . Soc. Trans., 
1923, 123 , 822} is, in certain instances, the: more 
probable. In terms of the present hypothesis this 
alternative means that two of the f bur electrons rotate 
round only one of the nuclei in inner Gassinian ovals, 
whereas the other two maintain the non-polar junc- 
tion by moving round both nuclei iri outer Cassini 
curves in planes inclined to One another, as in the 
case of a single co-valency. This alternative agrees 
not only with Lowry’s hypothesis of “'mixed double 
bonds, but is also in accord with the conception of 
“ bound ions ” put forward independently by Pfeiffer 
in discussing the constitution of betaines (Ber., 
1922, 55, 1762), and by Main Smith and myself in 
reference to the nature of the lakes of mordant dyes 
(Chem. Soc. Trans., 1921, 119 , 705 ; 1922, 121 , 1957). 

The triple linking offers similar difficulties. If 
three co-valencies are present, involving six shared 
electrons, these similarly charged particles would be 
moving round both nuclei along six outer Cassinian 
curves fin planes inclined approximately at 30^ to 
each other. The forces of repulsion thus called into 
play would militate considerably against the per- 
manence of this arrangement. A more Stable alter- 
native would arise if only one pair of electrons were 
shared while one atom took over two electrons from 
the other. In this case the two shared electrons 
would move in outer Cassini curves round both 
nuclei and the two surrendered electrons would 
describe inner Cassinian ovals round the nucleus of 
the receptive atom. Such an arrangement may 
obtain in the acetylene molecule, and would lead to 
an interlacing of the electrons in the .two carbon 
atoms which might account for the singular pro- 
perty possessed by the monosubstituted acetylenes, 
RC * CH, of yielding metallic derivatives. 

As an inorganic example, the case of anhydrous 
chromic chloride may be cited. Insoluble and non- 
ionised in water, it represents a system with three 
non-polar linkings in which the shared electrons move 
in outer Cassini curves round the chromium nucleus 
and the chlorine nuclei. The addition of five mole- 
cular proportions of liquid ammonia first enables 
two of the three shared chromium electrons to be 
acquired by two chlorine planetary: systems ; two 
noh-polar valencies become electrotalencies . with 
two electrons derived from the Chromium rotating in 
inner Cassinian ovals round the nuclei’ Of two Chlorine 
ionSr The third chlorine atom is still retained in a 
notf-pofe bond until mote ammonia frees it front 
this restrifint, and the third valency electron from 
chromium then also describes an Inner Cassinian 
oval round the nuoleus of the third chlorine ion. 
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‘ -V^fbhoi^h in th& foregoing co-ordinated chrom- 
atamine ions there are 21 and 24 associating nuclei 
respectively, these are arranged in regular order 
round the central chromium atom., The chromium 
i^ucleua is implicated oetabedfaliy In mi Cassinian . 
electronic systems with, six peripheral atoms con/ 
either: Of five ^it^ogeh^ and One chlorine or of 
sit mfrogeni,:. These nitrogens are each implicated 
teifahedrally in four, Oassinian electronic systems, 
with four peripheral atoms consisting of three hydro- 
gens and one chromium. 

Afttion^ molecular arrangements 

are based^on a conception of moving electrons, they 
have, sufficient permanence to account for the facta 
of structhral and steric isomerisiri. The persistence 
of these structures Will result from : — 

(1) The rigidity of rapid motion due to the swiftly 

revolving electrons in the interlocked multi- 
nuclear systems. t ; 

(2) The symmetrical distribution of the positively 
charged nuclei arising from their mutual 

. repulsion, ;-'/■/// V .;Z ;'-/;/ 

In this way one arrives at the tetrahedral and 
octahedral structures which have so far been chiefly 
studied in stereochemistry. At the same time the 
dynamic conception allows to these systems the pos- 
sibility of re-arrangement which is also demanded 
by the experimental evidence regarding racemisat ion, 
epimeric change and the Walden inversion. Under 
the' stress of physical or chemical agents the spatial 
relationships of atoms in chemical compounds 
become modified owing to new perturbations in tho 
i orbital motions of the implicated electrons. 

; These electronic re-arrangements occur not only 
fin hon-polar compounds where combination is of the 
[co- valency type, but also in the passage from the 
non-polar to the polar or electrolytic condition. In 
'accordance with the dynamic hypothesis now put 
forward this chemical change is associated with 
- the passage of valency electrons from outer to inner 
Cassinian orbits. 

The fatty acids of the acetic series furnish a notable 
example. 

; [ ec C] = [“•«>*]«• 

In the pseudo-acid condition (the non-polar com- 
pound) the electron of hydroxylio hydrogen is 
moving in an outer Cassinian curve round both 
hydrogen and oxygen nuclei. In the true acid, the 
hydrogen electron has crossed the limiting zone of 
the modified lemniscate (Fig. 2), and is now moving 
in an inner Cassinian round an oxygen nucleus only. 

Another case which illustrates the. close, proximity 
of electronic orbits to the critical lemniscate zone is 
fseen in the behaviour of r oseocobaltam mi lie . In 
the Chloride, three electrons from cobalt are moving 
in Z inner Cassinian curves round three chlorine 
ions respectively. Treatment with alkali produces 
an unstable triacidio base, in which these three 

{5NH^Co,H a O]Cl a - - 

stable roseo salt unstable fed-acidic base 
[5NH 8 Co.OHJ(OHj* 

* stable diackb|J^^s.- 


electrons still revolve exclusively round hydroxylio. 
oxygen, but this compound changes spontaneously 
into the hydroxopentamininooobaltic dihydroxBe v 
in which only two of the three electrons persist in 
the inner Cassinian orbits while the third now rovolyes 
in an> outer Cassinian orbit involving both cobalt 
and oxygon, this electron having passed from one 
side of the. critical lemniscate zone to the other, an 
alteration brought about by changes in the dielectric 
character of the medium in which the reactive com-/ 
pound is placed. This medium may act catalytically, 
or, as is more usually the case in ionic changes, it 
may combine chemically with tho dissociating 
compound. 

Many other relevant instances might be adduced 
but sufficient examples have been given to show how 
the conception of dynamic electrons in mulfinuclcar 
systems may be used in explaining the facts of polar 
and non-polar combination, ionisation, tautomeric 
change and the characteristic properties of the 
principal types of inorganic and organic isomerism. 

To those interested in the conception of dynamic 
electrons tho following mathematical references may 
be useful : — 

J. H. Jeans, Electricity and Magnetism, p. 48. 
G. H. Darwin, Scientific Papers , Vol. IV, p. 12. 
Pauli, Ann. Physik., 1923, Iv, 68, 177. Nordheim, 
Z. Physik., 1923, 19, 69. Niessen, Arch. Norland ., 
1923, 7, 12. 

University of Birmingham 
Edgbaston 


METALLURGICAL AND MINING NOTES FROM 
CANADA 

A very rich’strike of silver -lead ore has been made 
on Galena Hill, Keno City, Yukon Territory. The 
samples assay 700 oz. silver to the t. and 70 per cent, 
of lead. 

The total output of salt, in 1923, amounted to 
206,985 t., valued at $1,713,516. 

The production of arsenic, calculated as A&fi# 
in 1923, was 3667*1 t., valued at $883,771. 

The gold produced during the past year was* 
1,243,341, fine oz., valued at $25,702,139. Z 

A shipment of 1000 t. of arsenical concentrates,' 
ffom the gold-dumps of Nova Scotia, has been made 
to England. ~ 

The production of crude petroleum in Canada 
. in 1923 was 170,169 barrels, valued at $522,018, •' 
as compared with 179,068 barrels, valued at 
$611,176, in the previous year, a decline of approxi- 
mately 9000 barrels. 

During the year ending June 20, 1924 v the Lauren- 
tide Co. Ltd. made a net profit of $2,084,524, equal 
to 7*2 per cent, on the capital stock (6*2 per cent. 
hi 1923) ; the working capital is $6,892,142. The 
amount allowed for depreciation for the, past year 
was double that of tho previous year. 

A vein of rich silver ore, six feet in width, has been 
discovered near Fort William Ontario. 
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OUR EMBASSY TO AMSTERDAM 

By ONLOOKER 

Our J)utch colleagues have done well to keep green 
the, memory of their distinguished countryman, 
van’t Hoff, by openly celebrating the Jubilee of the 
conception upon which the modern doctrine of 
stereoisomerism is based, published independently by 
Le Bel in France and van’t Hoff in Amsterdam , in the 
latter jiart of 1874. Van’t Hoff, it may be remem- 
bered, was brought up on a strange diet of Burton’s 
Anatomy of Melancholy , Byron, Burns and Buckle ; 
yet his contribution was so made and so simple that 
it almost forthwith gave solidity to. chemists* specu- 
lations' as to the character of optically active com- 
pounds in particular, and it has prevailed up to the 
present .day, a vast amount of solid work being 
traceable to the influence it has had. At the public 
meeting, held on Saturday last, October 25, in the 
Aula of the Amsterdam University, the foreign 
visitors were first welcomed by a representative of 
the Netherlands Chemical Society ; addresses were 
then delivered by Profs. Cohen and Walden. Prof. 
Cohen’s speech was an eloquent appreciation of the 
two men, the section devoted to Le Bel being par- 
ticularly happy in its allusions. The address is to be 
reproduced in Chemisch Weckblad. Beginning with a 
Shakespearian quotation : — 


Casserole Pasteur, Bombe Berthelot. To enlighten 
the Saintsburys, we may say that Moet and Chandon’s 
White Star was served both with the Hors D’CEuvre 
and the Poulet — -not Vrith the Bombe. The courses 
were seven, but the speeches— heavier than the 
courses— twice that number, taken at intervals 
throughout the meal. All were good and full of 
point. The astounding proficiency of the Dutch as 
linguists was very noticeable, especially in the 
Chairman , to whom English, Dutch, French and 
German seem to be $ut one language. He is an 
inveterate Byronist. 

The celebration undoubtedly was very successful. 
A friendly party of men, understanding one another, 
united to give pious effect to the feeling of gratitude 
which all who can appreciate the great gift our 
science has received from the two men in whose 
honour we were assembled. 

Mr. Woolcock, it may be said, played the part of 
Pooh Bah to perfection. In his presidential capacity 
he was the Lord High Chancellor, advising that due 
economy must be observed. As (private) Secretary 
to the Alphabet he was always prepared “ to do it 
well.” Fate, however, was too much for him. As it 
is believed on the Continent that all Englishmen not 
in the War were stricken with knighthood, a higher 
honour was accorded to him, and even his hotel bill 
was made out to Professor Woolcock : the terms of 


“ And, as imagination bodies forth 
The forms of things unknown, the (chemist’s) pen 
Turns them to shape and gives to airy nothing 
A local habitation and a name ” — 
he asked his audience to imagine themselves in Picca- 
dilly, London, on November 30, 1893, at the Royal 
Society, when Lord Kelvin presented the Davy 
medals, jointly awarded to J. A. Le Bel and J. H. 
van’t Hoff. 

Prof. Walden appears to have prepared a complete 
account of the development of Stereochemistry up 
to the present day, but could only summarise his 
conclusions. The address naturally suffered in con- 
sequence, and was less suited than Prof. Cohen’s to a 
general audience, though it will doubtless be found to 
be invaluable when published. 

A reception preceded the meeting, and tea followed 
it. Unfortunately, Le Bel could not be present. 

* The French Chemical Society was represented by 
Mons. Delcpine, our Chemical Society by Profs. 
Armstrong and Lowry, whilst Mr. Woolcock Box’d 
and Cox’d the parts of President of the Society of 
Chemical Industry and that of representative of the 
A.B.C.M. An American wandering in Europe had 
been captured to appear on behalf of the American 
Chemical Society. Prof. Walden was the delegate 
of the German Chemigj&Society, and also appeared 
for the Russian Sbftjn ; it may be mentioned 
that he is now Rostock ; he was formerly 


M et was given at the HStel 
i about 35, including the 
rof. Cohen was in the 
s was the active organising 
ion. The menu included 
a) : — Consonant Rumford, 
e Jfcceuf Liebig, Poulet en 


the bill were in no way in accordance with the title ; 
but there it is and must remain upon him in future. 
He deserves it, if only because of the able way in 
which, during dinner, he preached the doctrine of the 
inseparable state of chemical science and industry. , 
There is no doubt that our English full recognition 
of the significance of the occasion was appreciated. 
On the other hand, it is clear that such exchanges of i 
courtesy are of great value. These meetings, how- 
ever, ever serve to remind us only too forcibly of our 
linguistic deficiencies. 

Several of the party were privileged to attend 
the monthly meeting of the Dutch Academy on the 
Saturday morning. The Academy is limited to fifty 
members. A simple lunch is provided at 12-1, 
after winch the formal meeting is held. 


INDUSTRIAL FILTRATION 

In the recent article on Industrial Filtration the 
speed of the Vickcen Separator made by the British 
Separators, Ltd. , was given as 00 r.p.m. This number 
refers to the type of machine of which the actual 
speed is 7000 r.p.m. At this speed it is capable of 
purifying 200 gall, per hour of transformer oil at 50° C ; 
the output given in the article relates to a test in 
which the oil flow was adjusted to the figure stated. 
For further information on these interesting machines, 
reference should be made to the catalogue (B.10) 
describing in detail the Vickcen Separators made by 
British Separators, Ltd. It should also be men- 
tioned that the Gee Centrifugal is handled by the 
Centrifugal Separators, Ltd., not by British 
Separators, Ltd. , 
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THE TRAINING OF CHEMISTS IN 
BACTERIOLOGY. II 

By Dr. DAVID ELLIS 

In a previous article* it was shown that the chemist 
who is desirous of using the microscope as a supple- 
mentary aid to his general work must approach the 
problem with a certain amount of care, Let him not 
imagine that all he has to do is to procure a micro- 
scope ; and that the only thing he has to learn to do 
is to be able to make a focussing adjustment with 
the lens of the microscope. The lesson must be 
learnt that sensation is not perception. A better 
illustration for my purpose could not be adduced 
than the well-known fact that the dog staring at the 
portrait of his master in oils perceives nothing more 
than a mixture of various coloured smells which are 
not good to eat. The brute mind cannot asoend to 
the perception of his master's likeness in oils, although 
it cannot be doubted that his senses are equal, if not 
superior, to those of the human. This is, of course, 
an extreme case, but in a smaller degree, the same 
difference is manifest betweon the trained and the 
untrained mioroscopist. Any teacher whoso business 
;it is to train others in the use of the microscope will 
endorse the statement that there is an extraordinary 
difference in the perceptive powers of different people 
when they ‘ keek ' through the microscope. The 
difference, of course, is a difference in the perceptive 
powers, and a well-developfed power of observation 
[is the result of the training which has been undergone 

I by a naturally keen mind. This power cannot be 
brought into being by the mere act of buying a 
microscope and learning how to focus, no more than 
a joiner is made by buying a saw. 

If we then accept the fact that a training in the 
power of observation is neecssary, we must next 
enquire whether it is worth while for a chemist who 
has so many other things to train for. This is a 
question which the chemist himself must decide after 
a consideration of the kind of work which he will be 
called upon later to perform. But it must surely be a 
poor kind of chemist^ that can complete his life’s work 
without feeling the* necessity of examining the pro- 
ducts of his reactions with other than the macroscopic 
methods. It seems to the writer that the research 
chemist must be prepared at any moment to supple- 
ment the ordinary methods of examining results, 
by the infinitely more delicate methods which are 
at his disposal when he has a microscope at hand, and 
knows how to work it. For example, sometimes in 
the Journal of the Chemical Society a substance is 
vaguely described as being in the form of prisms 
under the microscope. All prisms are not alike, they 
differ in length, breadth and thickness, some are 
complete, others are so incomplete that their form has 
to be built up by the examination of many fragments. 
A more familiar instance is the identification of sugars 
by osazones and for this identification the microscope 
is necessary. In certain kinds of work the microscope 
is indispensable as, for example, when the identifi- 
cation of certain alkaloids is accomplished by the 
microscopical examination of their salts. Many 



other examples might l>e adduced showing how com- 
paratively simple work with the microscope can make 
a large difference to the accuracy of the final result. 
It is, however, when we come to the adulteration 
of foodstuffs, and particularly when we deal with 
the examination of bacteria, yeasts and moulds, that 
a comparatively long training is necessary before the 
student oan be regarded as an adept at the work. 
The work in these branches is essentially more an 
application of biology, rather than of chemistry ; ' 
but in spite of this fact the work of identification 
can be carried on for the most part without special 
knowledge of biology. 

The course in microscopy that is suggested for 
chemists is one that begins by making drawings of 
gross objects which are observed under the low 
powers of the microscope. The inevitable sting of a 
bee that is used by most beginners of microscopy, 
may be employed to train the ’prentice eye ; but 
better would be a section of a plant stem, or a large 
diatom or any one of the hundreds of objects that 
may bo bought, mounted on slides, in which a thin 
slice of an object that is about a millimetre in width, 
and which is thin enough to be transparent, is em- 
bedded in a transparent material. The novice may 
not know what the object is, but for the present 
purpose this is immaterial. 80 long as he is able to 
show by means of a drawing that he apprehends the 
true structure of that which I10 is drawing, it does not 
matter much whether the drawing be good or indiffer- 
ent. 

When this stage has been satisfactorily passed, 
the student may now tackle something more difficult. 
A good example of’the second stage is supplied by the 
pollen grains of flowers. A better one, and one in 
which the material is more accessible, is the examina- 
tion of the membranous cuticles of leaves. A thin 
transparent sheet, about a millimetre across can 
easily be torn from the upper layers of a leaf and 
examined mounted in water. Tliis exercise has its 
utilitarian aspect for, in the examination of vegetable 
powders, the microscopical appoarance of the leaf- 
epidermis is a great help in the work of identification. 
At this stage exercises should be undertaken in the 
preparation of hard substances like seeds, barks, and 
roots for examination under the microscope. When 
fragments are taken from different parts of an organic 
structure and rendered transparent by appropriate 
means, and when these are examined with minute care, 
the best of all exercises is supplied to the mind, which 
is thus enabled to build up satisfactory perceptions 
from the sensory data. A supply of vegetable pow- 
ders can be obtained from any pharmacist. These 
may be examined in detail and drawings made from 
the fragments under observation. It does not matter 
that the chemist cannot build up the whole organic 
structure from the fragments ; fie gains experience in 
the sharpness of vision that results as much from the 
co-ordination of his perceptions as from his optic 
sensations. 

A fresh lino of work of a similar character might 
then be taken by an investigation of tho points which 
distinguish the different starches ; or the crystals 
which form when beef -fat or lard is treated with ether 
may be made the basis of a useful exercise. These 






are only suggestions of possible examples in which a 
combination is offered of educative, and at the same 
time useful, exercises, all of them trending towards a 
point when sufficient advance will have been made 
to enable the student to profit by the study 
of micro-organisms. At first only comparatively 
large organisms like yeast or some of the larger 
moulds should be put under observation; after 
which, exercises should be given to show the, structure 
"of the bacteria. This should be the culminating 
point, and before the study of bacteria is reached a 
number of organisms taken from the animal as well 
as from the plant world should be examined. For 
example, let the chemist by observation put on paper 
his impressions of the appearance of a volvox, a 
desmid, an amoeba or any other of the micro-organ- 
isms that are found when an organic fluid is allowed 
to putrefy. Then finally let the one- twelfth oil 
immersion lens be brought out, and the study of the 
forms of the different kinds of bacteria undertaken. 
The steps leading up to such a culmination need 
not all take the same direction, except that all must 
work upwards. The chief feature should be a gradual 
ascension, the route depending on the facilities at the 
teacher’s disposal. This is surely better than standing 
on the beach and trying to reach the summit of the 
cliff at one leap, as is done in practically every case 
where the chemist is put to study bacteriology as a 
part of his course for the degree in applied chemistry. 


LIFE AND WORK OF DR. LUDWIG MOND 

The inaugural lecture under a scheme established 
in accordance with the provisions of the will of the 
late Mrs. Mond, in memory of her husband, the late 
Dr. Ludwig Mond, was delivered on October 20, by 
Prof. H. B. Dixon, F.R.S., at the Manchester Univer- 
sity. The scheme provides for the delivery, in alter- 
nate years, of lectures on pure science, applied science, 
and some other subjects. 

The Vice-Chancellor of the University (Sir Henry 
Miers) in calling upon Prof. Dixon to deliver his lec- 
ture, said that, owing to the beneficence of the late 
Mrs. Mond, they were enabled to bring distinguished 
scientists to lecture, not only to the students at the. 
University, but also to the public at large. The late 
Dr. Ludwig Mond was representative of both pure and 
applied chemistry, and he was pleased to find they 
were honoured by the presence of Dr. Robert Mond, 
the eldest son of a most distinguished father. 

" Prof. Dixon, in delivering his lecture on the “ Life 
and Work of Dr. Ludwig Mond,” referred to the 
address given by Dr. Mond at the opening of the 
first laboratory in Great Britain designed for the 
special study of organic chemistry-— the laboratory 
built in that college as a memorial to Prof. Schor* 
lemmer. Dr. Mona said : “ Our progress is measured 
by the increase of our knowledge* which alone en- 
hancerbUr power over the forces of nature and enables 
us to turn them to the uses of man. Any advance 
in pure science is very soon followed by advances 
in our industries. The immense development in the 
practical r ■ electricll^, ■ for instance, 


which; we have witnessed pf jrecent years, we owe far ' 
more to Faraday’s scientific Work than to all the num- 
berless inventors wha jjave followed up his. various 
discoveries ahd turned them 'to practical use, ” Those 
words were spoken in that very room nearly thirty 
years ago by the greatest technologist of the time. 
Those words; were in no sense a conTentional tribute 
paid to pure science from a successful industrialist ; 
on the contrary, they embodied the working creed of 
a man who knew from experience how progress in 
industry could alone be achieved. The life of Dr. : 
Ludwig Mond was modelled on this belief, his indus- 
tries were founded and built on scientific study, and 
by his generosity he repaid what he felt to be his debt 
to science by creating and aiding opportunities for 
scientific research. In Manchester, they were grateful 
to him for the assistance he gave in the study of 
organic chemistry, and of electro-chemistry. In the 
fulness of time, there came also the splendid gift to! 
the nation of the “ Davy-Faraday ” laboratory. 

PrOf. Dixon then dealt with the educational period j 
of Dr. Mond at Cassel, Marburg, and Heidelberg, his) 
friendship with Bunsen and Solvay and his connexion I 
with the improvement of the Le Blanc process fo; . 
the manufacture of artificial soda. The early strug- ' 
gles of the late Sir John Brunner and Dr. Mond ir , 
the successful foundation of the great works at Win} 
ningtoh were fully described. An estate of 130 acre* 
was purchased from Lord Stanley. The old hal 
belonging to it was restored and divided as a residence 
between them. In 1874, they produced their first J 
soda. Some conception of their initial difficulties 
with their plant could be gleaned from Sir John 
Brunner’s words, when he said, “ Everything that 
could break down did break down, and everything 
that could burst did burst.” For some time: Mond 
slept on a platform over the engine. He was con- 
stantly strengthening and improving the apparatus, 
while a no less arduous labour was that of training the 
workmen . Following the success of the Winningtonl 
undertaking, the most inventive years of his life' 
began, He stabilised the ammonia process, designed^ 
the Mond gas-plant for providing smokeless fuel and j 
power, and dealt with the loss of chlorine in the Solway 
process, and did much other noteworthy work. The 
lecturer then referred to the invaluable services ren- ' 
dered by the firm to the nation during the war-period, 
than which there could be no greater monument to 
the genius of the late Dr. Mond. As an employer, 
he was known to be just, considerate and generous 
to his workmen. 

Prof. Dixon also dealt with that period of Dr. 
Mond’s life which was passed in Rome, and further 
stated that he nevm? sought for honours, but he 
gratefully . accepted the distinctions offered him by 
universities and scientific , societies r: He , acted as 
foreign secretary to the Society of Chemical Industry 
from its foundation until he became its President, 
and was President of Section B of the British Associa- 
tion. Again* he was long a fellow of the Chemical 
Society , but declined to allow himself to be nominated 
as President upon the ground ot ill-health. In 1891, 
he was elected a Fellow of the Royal Society, and* 
served upon its Council, whilst the International 
< Congress of Ti^ld fn 



iuiiimer of 1891 he wak hofct to the foreign chemists : 
attending the Conference. This was the last public 
function he attended. His fiqe constiriition, yielded 
to the insistent calls he made on its strength— the 
mind tired out the body. In the autumn he began to 
sink, he passed away at the age of seventy -one, and 
was interred in the mausoleum he had erected at 
Finchley. . 

In conclusion, Prof , Dixon said it was not his privi- 
lege to know the late Mrs. Mond until more than 
twenty years after her marriage, but no one could 
meet her then without being struck by the alertness 
of her intelligence, the charm of her manner, and the 
quick response of her sympathy. 

Tfie vote of thanks to Prof. Dixon for the lecture 
' noved by Dr. Robert Mond. 



HE MAKING OF A COMPLEAT CHYMIST * 

• $ 

By HENRY E. ARMSTRONG 

y text is taken from the Prologue of ‘‘King 
nry V ” 

For ’tie vour thoughts that now must deck our kings, 
arrying them here and there ; jumping o’er times, 
Turning the accomplishments of many years 
Into an hour-glass — 

nd I, v , : ' -i 

‘ prologue -like, your humble patiertfce pray. 

Gently to hear, kindly to judge (my) play.” 

I was present at the opening of Masons College 
1880 and heard Huxley give his address. In 
bng waiting for my turn, 1 have learnt not a little. 
Huxley was the noted prize-fighter of his time but 

I tm a man of peace — though I confess to resembling 
rn in hating parsons and all their tortuous ways 
subordinating freedom of thought. He spoke to 
e public. I am invited to address, a Students’ 
iciety. I am speaking only to a section of your 
[liversity. I would appeal, however, to the wide 
xjle of all those who are concerned with The 
arch after Truth. I see^no reason why a Barrie 
a Kipling should be permitted to deliver lys 
essage to the public through, may I say, rough 
>ung Scots and a Chemist, talking to a body of 
ild Midland students, should not equally speak 
it to all whom his thoughts may concern. In 
e world of to-day Chemistry is at least the equal 
Courage in importance. Indeed we live and have 
ir being wholly and solely through the constant, 
gulated occurrence of chemical interchanges without 
Which courage could not be, of which, however, 
\carce anything worth speaking of is understood, 
is yet, though it is becoming more and more clear 
lo us that, ail fond, we are but chemical mechanisms, 
bace Dean Inge and Prof. McBride, We are such 
jfetuff as dreams are made of — interpreted by the 
^structural chemist, this means that stuff and dreams 
are reciprocally related : the one cannot be without 
the other ; Gheist is a function, not an entity with 
survival value — as the Dean claims, 

1 * An address delivered to the University of Birmingham 


The chemist may be no word-glinger but he, may 
be at least the equal of the literary man and of the 
man of affairs in his knowledge of matters of public 
importance. The world has too long bowed down 
before mere words — it now calls for calculated 
action under the direction of students of affairs who 
are willing to use, if not experienced in the use of, 
scientific method — the method of the future, the only 
method by which we can hope to have and hold a # 
future, I would ask you to note my use of the’ 
term Student, not Man, of affairs — the latter being 
too often but a man who does things without knowing 
why or counting the cost and, because he some- 
times succeeds, is not seen through. 

Huxley’s topic was Science and Culture. You 
may read the address in his Collected Essays* 
Vol. III. His thesis was that, although the culture 
of former periods may have been purely literary* 
to-day it must be based, to a great extent, mainly 
upon Natural Science. 

My subject — The Making of a Compleat Chymist — 
is similar to Huxley’s. I have to ask to what extent 
the movement has been a success which he was 
advocating, I have some right to speak, as I took 
service in the Technical Educational Movement in 
1879 and have been connected with the foundation 
of two technical colleges, the Finsbury Technical 
College and the Central Technical College of the 
City and Guilds of London Institute. May I add 
that I have lived long enough to have lost, if not 
all sense of modesty, all sense of reverence for 
authority: so that I can speak out perhaps with 
some of the courage which Barrie advocated, which 
unfortunately is greatly at a discount in these 
subservient days. It is very necessary, if we are 
to hold our Empire, nay, a place at all in the world, 
that some of us should state our convictions. 

Izaak Walton’s Compleat Angler is a noted classic, 
full of literary charm as well as of the tcchhical 
lore of its time. No Compleat Chymist has yet 
been w r ritten but the competent writer, if ever lie" be 
found, will have endless material at his disposal 
and should be able to make his story thrill with 
interest. Go to Wondrous Wembley and ask the 
meaning of the- various exhibits: chemistry is 
behind most of them — those in the Palace of 
Engineering would be impossible without it ; indeed, 
the engineer is little more than a tool of the chemist, 
practising a few well -proved mechanical turns upon 
materials handed out to him through the chemical 
laboratory : it’s like Ubique , in Kipling’s poem, 
which lacks a verse for chemistry. Had the poet 
been cultured up to Huxley’s point, he would 
certainly^ have introduced one : — 

It serves ’Orse, Field an’ Garrison as motto for a crest, 

An’ when you’ve found out all it means I’ll toll you hilf 
the rest. 


There’® nothin’ tins side ’Eaven or ’Ell Ubique (No Chemis- 
try) doesn’t mean. 

It is the science of the materials composing the 
universe and of their interactions, including vital 
phenomena; it is the science of character. Fighting 
is ncty impossible without it and it is paramount in 
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peace. Yet, who cares ? Your mission wUl be to 
make people care and you must qualify to this end. 

The chemist may not greatly love the society of 
the clergy or connect himself with Episcopal families 
and have a natural taste for a Bishop — as the good 
Izaak is said to have done, according to Andrew 
Lang. Still, he has a duty towards Bishops — if pos- 
sible, to make them persons who can see, real feeders 
of their flocks, with some respect for the beauty and 
truths of Nature. Bishops, in my experience— I 
have grown up with and known a good many — are 
simple, apparently harmless, people ; they succeed, 
however, in doing much harm through their sublime 
disregard of all modem effort to arrive at the truth 
and an understanding of the world — your Bishop- 
Designate perhaps excepted— due partly to the fact 
that they havo been at public schools and partly to 
the narrow ideals of education which prevail in their 
profession but chiefly perhaps to their special men- 
tality — the duality, if not plurality, of their nature. 

I would here challenge Dean Inge’s statement (in his 
essay on Roman Catholic Modernism), that there 
cannot be two faculties in the human mind working 
independently of each other. It is only necessary, 
in Birmingham, to mention the name of my gifted 
friend, Sir Oliver Lodge, Has not R. L. Stevenson, 
too, given us Dr. Jekyll and Mr. Hyde ? Did he 
not moan us to accept them as types ? 

Now, gentlemen, if one of your future functions 
be the reform of Bishops, you must live up to 
Huxley’s programme of 1880. You must first learn 
to express yourselves clearly in terms which Bishops 
can understand — without putting too great a strain 
upon their understanding. At present, the cloth of * 
science speaks only in terms of conundrums “ which 
no fellow can understand.” Huxley was almost the 
last of the elan to Use clear and concise language and 
could express himself in incisive terms which carried 
■conviction even to the uninstiwed. I recommend 
you all to study his “ Life and Letters ” ahd espe- 
cially his “ Collected Essays.” Buy these latter, if 
you can. The “ Jargonauts ” now reign and if 
dropped from aeroplanes upon Babel would snow 
Babylon under. To keep our science from suffering 
the fate of that city and its tower we must refine our 
language and at least bring it down to the level of 
our own understanding. Charity begins at home. I 
would therefore recommend, as an exercise in con- 
struing a modem language, the translation into 
nursery English of Part XX. of Researches on 
Residual A ffinity and Co-ordination , in the current 
number of the Journal of the Chemical Society. I 
read there of “ chelate groups ” and wonder what 
they are : mayhap something which only a vorpal 
blade would cut, to be found in rnimsy borogoves ; 
iny childish m&A also turns to the Zoo and the 
CheUth and I aisle if perhaps Chelates are its near 
relatives : no of uffish thought . I can give to 

it leads mo ta'tSi^^rstand the term. This is but an 

a of a pre^tt-day perversity with the 

itentions, 6ur professors are foistumupon us. 
this matter of language, you know it is often 
Rshops, “ As it was in the beginning, is 
fact, you are what you are largely in viabe 
you were made to be at school. Your laBk 


ige may have been refined and acquired emphasis 
but your outlook in language will Ibe mainly that put 
upon you at school. As man is nothing without 
speech, it stands to reason that speech should be his 
first study ; but speech is to be learnt through Use. 
Our English schools have yet to give proper training 
in the use of speech. I shall be told it is given ana 
is best given through classics— in translating ; but 
this is to postpone the training to a lute period and 
not to give it at all to most. My view is that it 
should be given from the nursery onwards, through 
the translation of everyday action into thought — • 
through the description of things done. The in- 
struction can then begin as soon as the child can 
write. I know what can be done, because I have 
done it and seen it done with a considerable number 
of young children in schools. Parenthetically, may I 
suggest that Lewis Carroll wrote in anticipation of 
the Jargonauts — to prepare children for the 
pernicious language of science. 

Until scientific methocPbe really taught in schools, 
I believe there will be no proper" training in the art 
of expression. Experimental work is properly done 
only when it is properly described ; in it lies infinite 
opportunity to develop the powers of expression. 
The worker has something to write about. 

As to yourselves, what practice have you in the 
art of writing 1 Very little, I fear. Writing isn’t 
chemistry, you may say. Yes, it is ; the fact that 
complaint is so frequently made of our writing, of 
our inability to express ourselves clearly and con- 
cisely, is proof of the need of such training. To my 
knowledge, there has been a continuous quarrel, 
during the past fifty years, between the Chemical 
Society and its contributors. The man who devised 
the three-column system of Experiment , Observation , 
Inference , deserves utmost execration ; no more 
grievous misservice could have been done to our 
science. It is impossible to overrate the value of a 
well-ordered, readable note-book ; it is an unfailing 
mirror of the worker’s mind. 

You must learn also to read — that is an even more 
valuable art. Hear what Stevenson says in his 
Essays in the Art of Writing . (Ohatto and Wind us. 
1920) : — 

“ The gift of reading is not very common nor very gener- 
ally understood. It consists, first of all, in a vast intellectual 
endowment — a freo grace, I find I must call it — by which a 
man rises to understand that he is not punctually right-, nor 
those from whom he differs absolutely wrong. He may hold 
dogmas ; he may hold them passionately ; and he may know 
that others hold them but coldly or hold them differently or 
hold them not at all. Well, if he has the gift of reuding, these 
others will bo full of meat for him. They will see the other 
side of propositions and the other side of virtues. He need 
not change his dogma for that hut he may change his reading 
of that dogma and he must supplement arid correct his 
deductions from it. A human truth, which is always very 
much a lie, hides as much of life as it displays. It is men 
who hold another truth or, as it seems to us, perhaps a 
dangorous lie, who con extend our restricted field of knowledge 
and rouse our droWsy consciences. Something that seems 
quite now or that seems insolently false and very dangerous 
is the test of the reader. If he tries to see what it means, 
what- truth excuses it, he has the gift and let him read. 
If ho is merely hurt or offended or exclaims upon Iris author's 
folly, ho had better take to the daily pajjers ; he will never 
bo a reader. , 
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r Not all #uan can re-ad all books ; it is only in a chosen few 
hat, any irian will find his appointed food ; and the fittest 
jgaofls are the most palatable and make themselves welcome 
o the mind* A writer learns this early and it is his chief 
upport ; he goes on unafraid, laying down the law j and 
i6 is mjre it heart that most of what he says is demonstrably 
also aiid much of a mingled strain and some hurtful and very 
.ttle good for service ; but he is sure besides that when his 
rords fall into the hands of any genuine reader, they will be 
weighed and winnowed and only that which suits will be 
ssimilated ; and when they fall into the hands of one who 
annot intelligently read, they come there quite silent and 
[lartieulate, falling upon deaf ears and his secret is kept as if 
te had not written.’ 


If you can digest this advice you will have learnt 
low to read. 

I have said enough about words— let roe now 
lass to worits. When Huxley spoke it was on 
[ehalf of the Mason College— that is long since 
tossomed into the Birmingham University. Other 
iwns have done likewise. Universities now abound 
\ our country. To what extent is Chemistry the 
tter ? How many students attending our Univer- 
ses, other than Cambridge and Oxford, have any 
\er than professional ends in view ? To what 
Ant are the Universities meeting public needs, 
of the general public and of the schools — 
ltural as distinct from technical needs ? The 
swer is unsatisfactory. Professor Smithells, who 
always a charitable critic, who had a great oppor- 
nity of judging, during the war, in connexion 
th the gas-mask drill, only in January this year 
ide the statement, in his Presidential Address to 
? Science Masters’ Association, that : — 

eneration of science teaching has produced a very cliaap- 
utingly small dissemination of scientific knowledge of an 
jlable kind among our people. In a school ifi which three 
lions of men from all classes of society wore dealt with, 
whom a little real knowledge of elementary science meant 
difference between life and death, the rudiments of such 
>w ledge were not to be found in one man among a hundred, 
r science, so far, has edified and instructed far less than 
i reasonably to be expected from a movement that lias 
ijt carried out for so long and with such vigour. 

is a serious charge against our Universities 
leral. The teachers are of their training and 
jail the pace through their entrance and other 
nations. In our well meant attempt to 
ve our educational system, we have jumped 
the frying pan into the fire. Formerly, we 
dominated by ecclesiasticism : now we are 
riled by clericism : the teacher is neither free 
ch what he will nor the student to learn what 
ay ; both are confined to what will pay in 
laminations. Lem and Lehrfreiheit are gone, 
ystem is the greatest curse our civilisation has 
dowmupon itself and the chief check to our 
dual} advance. I am one of the few who 
up bl pre it came into existence and so am 
to api Aise its consequences perhaps better 
hose vrio have never known freedom. Univer- 
are rapidly becoming a most potent means of 
typing and sterilising thought — they are acting 
ellectual trades unions, if a trade union can bo 
intellectual. An examination system such as we 
are now building up through the agency of dull 
conformists must, in the end, destroy freedom of 
-bought : , it has so done already. ' 


The average value of the chemist is steadily being 
lowered, at the present day, through the introduction 
into the profession of a large class of drones who 
may have the acquisitive power to pass an examina- 
tion but are without real intellectual ability : tho 
burden laid upon such men — unfortunately there are 
many" women among them — is far beyond that they 
can carry. The position is made worse by the 
attempt to standardise. Man must ever seek to 
mould himself after one image— his tendency is to 
resent all expression of individuality. 

To argue the case now is impossible : I can but 
give my considered opinion— for what it is worth. 

In the year that he came here Huxley also 
delivered an address at the Working Men’s College 
on The Method of Zadig. 1 advise you all to study 
this. To quote his son, the text of this is — 

Voltaire’s story of the philosopher at the Oriental court 
who, by taking note of trivial indications, obtains a jxrilous 
knowledge of things which his neighbours ascribe cither to 
thievery or magic. This introduces a discourse on the 
identity of the methods of science and of the judgments of 
common life, a fact which, twenty-six years before, ho had 
briefly stated in the words, “ Science is nothing but trained 
and organised common sense.” 

Common sense may pass as a conventional term, 
though, of course, what is meant is an uncommon 
sense. Science is a failure in our schools and 
Universities simply because the method of Zadig 
remains unpractised, both in public and private. 
You cannot teach for set examinations to a syllabus 
—always a mind-limiting compromise and behind the 
times — and also teach Zadig. 

The method behind Science, scientific method , 
used more or less unconsciously by its devotees and 
all pioneers, is not a systematised, acknowledged 
method. The Universities do not seek to teach it ; 
small wonder, then, if the teachers who wander 
into the schools in no way seek to inculcate its 
practice. 

The Universities should be schools for the masses, 
in the sense that they should provide competent 
suitable teachers — they do not. They are all of 
them simply professional schools, not seats of liberal 
education in the first place. , 

It is a standing reproach to the great schools at 
Oxford and Cambridge especially that they make 
no attempt to train and Zadig-ise the plain *man ; 
they care only for the Honours student who aims 
at being a professional of some kind. Oxford 
perhaps is the lesser sinner but that probably is 
because it attempts least — its tendency being to 
bury its head mainly in the sands of the past and 
in words ; the experimental sense is scarce developed 
there. It is a long time since Voltaire wrote ; it is 
a long time since Huxley preached ; we say that 
it is a long lane that has no turning— yet 44 years 
is too long a period to dwell in the wilderness, for 
the prophet to await the chance of a collision at 
tbo cross-roads. Huxley, in fact, w r as wrong in 
saying that science was nothing but trained and 
organised common sense— if he intended the implica- 
tion to go with this statement that the sense was 
in any way common and educable. The scientific 
faculty seems, indeed, to be very rare, 
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' i fear Huxley’s dream lias not been justified ; I 
doubt jf it ever will be. The progress of scientific 
discovery has been marvellous — but that is the 
work of the few. The spread of scientific method 
among the people amounts to very little. The 
Press has less concern with us than it had in Huxley’s 
day: only the sensational meets with ltbtice ; 
strangely enough we meet with most sympathy 
from the most conservative of our newspapers. 
In the art of public thinking we are much 
as wo were generations ago. Science can 
help us eventually very little, unless it help 
us to think straight. A political impasse like 
the present would be impossible, politicians would 
not resort to merely personal invective, were we, 
governed by the rational exercise of thought — if 
/we were not entirely conceited as to our individual 
judgments and oblivious of method, ignorant of 
the world’s working, We in no way aim at a 
collective treatment of our problems. 

I shall best bring my meaning home to you if 
I say that you don’t know what an experiment is ; 
that your ‘pride of knowledge is such that you are 
intolerant of thought. Yours is the disease of 
mental inertia : read Faraday as to this state. 

Our Universities are but at an embryonic stage 
of their scientific development. A vast body of 
fact is taught but the general principles of philo- 
sophy and scientific procedure are yet to be codified 
and made primary subjects of study— we are not 
yet arrived at the stago of making the teaching of 
logic a first charge upon the teacher, whatever 
his subject. 

The Compleat Chymist is made only when the 
student can leave the University and say in 
Tommy’s words: — - 

Pence ia declared an’ I return 

To ’Ackneystadt but not the name ; 

Things *ave transpired which made me loam 
The size and moanin’ of the game. 

I did no more than Others did, 

I don’t know where the change began ; 

I started as a average kid, 

I finished as a thinkin ’ mm. 

Before my gappin’ mouth could speak, 

I ’card it in, my comrade’s tone ; 

I saw it on my neighbour’s cheek, * 

Before I felt it flush my own. 

An’ last it corno to me —not pride, 

' Nor yet conceit but on the ’ole, 

(If such a term may lw> applied) 

The makings of a bloomin' soul. 

It’s the bloomin* soul that counts— that may come 
with easy provocation to the elect. I have seen it 
come in a youngster who took to the game of experi- 
mental inquiry and, having solved his problem alone, 
by means properly thought-out trials, at 

once wrote JEtell me of his success : that he had 
slain the^ ; J^berwock 

day ! Callooh ! Callay ! 
t|p>rtted in liis joy. 

|iad ac^pBty discovered oxygen by himself. That 
* more than twenty- five years ago — the lesson 
irfruit, as he has ever since been strictly methodical 
is work, far beyond the average. 

(To be continued ) 



FORTHCOMING EVENTS ’ ^ 

Nov, l J North pv England Institute or Mining and 
Mechanical Engineers. Exoqrtipii Meeting at 
Horden Colliery. Train leaves Newcastle Central 
Station at 10 ».in. ' 

Nov‘ 3 Society of Chemical Industry, London Section, 
at the Chemical Society’s Booms, Burlington 
House, Piocadilly, 8 p.m. “ Experiments in Pro* 
tection,” by W« J. U. Wooloock, C.B.E. Members 
may dine at the Chemical Industry Club before 
the Meeting. 

Nov. 3. Royal Institution, Albemarle Street, Piccadilly, 
W., at 5 p.m. General Meeting. 

Nov. 3. Institution of ^EleCtri^Al Engineers, The 
Public Library, • Alexandra Road, Swansea, at 
6 p.m. Discussion on ” power Factor Improve- 
ment” openod by R. G. Isaacs, 

Nov. 3. University of Birmingham Chemical Society, 
Chemical Lecture Theatre, Edgbaston, Birming- 
ham, at 5.30 p.m. u Applicatipn of Science to 
the Production of Gems,” by J, R. Dolphin. 

Nov. 3. Institution of the Rubber Industry, Engineer^, 
Club, Coventry Street, London, W., at 3 p,m. 

“ Gutta Percha : Preparation and General Pro- 
perties,” by C, W. H. Howson. 

Nov. 4. Institution of* Petroleum Technologists, the 
House- of the Royal Society pf Arts, John Street, 
Adelphi, W.C. 2, at 5.30 p.m. "The Oilfields of 
Argentina,” by C. M. Hunter. 

Nov. 4. Manchester Literary and Philosophical 
Society, 36, George Street, Manchester, at 

6.30 p.m. 44 The Phosphorescent Flame of Carbon 
Disulphide,” by the President. 

Nov. 4. Institute of Metals, North East Coast Section, 
Armstrong College, Newoastio-on-Tyne, at 

7.30 p.m. " Structure of Metals in its Relation 
to Elastio Failure” (Part II), by W. E. W. 
Millington. 

Nov 4 Institute of Metals, Birmingham Section, 

Chamber of Commerce, New Street, Birmingham, 
at 7 p.m. “ Brazing,” by A. R. Page. 

Nov. 4. West Yorkshire Metallurgical Society, The 
George Hotel, Huddersfield, at 7.30 p.m. Dis- 
cussion on 44 Influence of Casting Temperature on 
the Physioal Properties of Non-Ferrous Alloys.” 

Nov. 4. Manchester University Science Federation, 
Chemistry Lecture Thoatro, Manchester, at 5 p.m. 

44 Some Now Problems in Therapeutics,” by 
Dr. H. H. Dale. 

Nov. 4. Institution of Civil Engineers, Great George 
Street, London, S.W. I, at 6 p.m. Address by 
the President, B, Mott, C.B. 

Nov, 5. Institution of Chemical Engineers, University 
College, Gower Street,. London, W.C. 1, at 8 p.m. 

41 Water Gas Process,” by Dr, M. W. Travers. 
(This meeting is in place of the one proposed for 
November 12.) 

Nov. 5. Society of Chemical Industry, Nottingham 
Section, University College, Nottingham, at 
7r30 p.m. u The Testing of Bates in the 
Laboratory,” by Dr. C. E. Pickard. 

Nov. 5. Institution of Electrical Engineers, Savoy i 
P lace, Victoria Embankment, London, W.C. 2, 
at 6 p.m. 

Nov. 5. Institution of Sanitary Engineers, Annual 
Dinner at tfie Holboru Restaurant, London, j 
W.C, 1, kt 7.30 p.m. 5 
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*^'X*^*> Chwttinal 
^oi«ty s Rooms, Burlington House, Piccadilly, 
W. J, at^'p^,.., (1> *; On Certain New Methods 
for EWmwtion of Arsenic and its Ooaurrence 
m Jilsh and Urine,” by H. E. Cox. (2) “The 
Katiroatipn of Cadmium in Braei,” bv A. T. 

. Etheridge, «) “ The ‘ Hoyberg ’ Method 6| Milk 
■ ft"* *? Q‘ Wright and 

d. voiding, (4) An Apparatus for the Catalytic 
Dehydrogeniaition of Alcohols,” by S. G. Willimott. 

6. Society hr Dyers and Coi^ouiusts, We** RrW 
' S ectu > n - “ Photography in Dyestuff Testing,” bv 
T. Thorpe Baker. * “ 

3. ; Umyj^iTY-; or London, $t. Thomas's Hospital 
Medical School, Albert Krabankraent, London, 
S^L ; *t 4.30 p,m. “ Eneymes,” by Prof. J. 
Afeflanby.'. 

I SbcqJTY of Chemical Industry, Bristol Station, 
The University, Woodland Road, Bristol, at 
7.30 p.m. “ The Present Position of the Ceber 
Problem,” by E. J. Holmyard. 

Institution »of Mechanical Engineers, Glasgow 
(Wl, West of Scotland Section, Royal Technical 
College, Glasgow* at 7.30 p.m. “Steels and 
their Selection,” by Prof. J. H. Andrew. 

. Institution of Mechanical Engineers, North- 
Western Section , Engineers’ Club, Albert Square, 
Manchester, at 7 p.m. “The Missing Pressure 
m Gas-Engines*” and “ Heat Loss in Gas-Engines,” 
by Prof. W. T. David. 

. The Chemical Society, Burlington House, Picca- 
dilly, W. 1, at 8 p,m. (1) “Investigations on the 
Dependence of Rotatory Power on Chemical Con* 
stitution. Part XXIV. Further Experiments on the 
Walden Inversion,” by J. Kenyon, H. Phillips, and * 
H. G. Turley. (2) “Studios of Valency. Part V. The 
Mechanism of the Walden Inversion,” by T. M. 
Lowry. (3) “ A Spoctroscopio Study of the 
Luminescent Oxidation of Phosphorus,” by H. J. 
Emelous and W. E. Downey. * “ 

Finsbtxry Technical College, ’ Strcntfeild 
Memorial Lecture , in the Chemical Theatre of the ( 
College, Leonard Street, City Road, London, 

E C. 2, at 4 p.m. “The Chemist ami the Fer- j 
mentation Industries,” by J. L. Baker. ( 

Institution of Mechanical Engineers, Midland 1 
Section, Chamber of Commerce, Now Street, 
Birmingham, at 7*30 p.m. “Pulverised Coal,” 2 
by K. 0. Barrell. 

Institution of Mechanical Engineers, The * 
Thomas Ilawksley Lecture at tho Institution, c 

Storey’s Gate, St. James’s Park, London, S.W. 1, ( 

at 0 p.m. “ The Trend of Development of Marine 
Propelling Machinery,” by Engineer Vice-Admiral 1 
Sir G. G. Goodwin, JS 

University of London, King’s College, Strand, F 
London, at 5.30 p.m. “ The Ideal Aim of Physical 
Science,” by Prof. E. W. Hobson, ® 

Institute of Chemistry of Great Britain and ** 
Ireland, Manchester Section , Joint Mooting with /, 
the Manchester Sections of tho Society of Chemical r 
Industry, Society of Dyers and Colourists, and 
Literary and Philosophical Society, at Textile t< f 

Institute, St. Maty’s Parsonage, Manchester, at p { 
7 p.m, “ The Influence of Ohemtcai Research on p ( 
Medicine and Forensic Medicine,” by Sic W. H v 
WiUcox. ^ 

Society of Public Analysts, Manchester Literary 

and Philosophical Society, 3ft, George Street, Man- PI 
Chester, at 3 p.m,, to discuss the formation of a 
North of England Section. X e-j 


SOCJEtY OF CHEMICAL INDUSTRY 

CHEMICAL INDUSTRY DINNER - 

The Autumn Dinner, which will 1, 0 under the 
auepiees of the Society of Chemical Industry and 
the Chemical Industry Club, will bo held in the 
Edward VII Rooms of the Hotel Victoria, North- 
umberland Avenue, London, W.C.2, on Friday 
November 14, at 7 for 7.30 p.m., and will be presided 
over by Mr. W. J. U. Woolcock, C.B.E, President 
of the Society. 

A circular letter with further particulars and a 
form of application for tickets has been sent out to 
the members, 

SUSPENSION OF ENTRANCE FEE 

As an inducement to chemists to become members 
the Council has resolved that no entrance fee shall 
be paid by members joining the Society in 1925. 

A form of application for membership was inserted 
at the end of this Section in the issue of the Journal 
for October 17, and it is hoped that it may be used 
to introduce a new member for next year. 

ANNUAL REPORTS OF THE PROGRESS OF 
APPLIED CHEMISTRY 

VOL. IX (1924) 

This volume is in course of preparation, and an 
order form will be sent out in due course, with the 
application for the annual subscription for 1925 
The list of subjects dealt with and the names of 
the authors is as follows : — 

Plaid and Machinery . . s. G. M. Urk, 

Fud * ■ - J. W. Cobb and H. J. 

Hudsman, 


, s, -- 

Gas — Destructive Distillation— 

r Tar Products . . . W. B. Davidson. 

Mineral Oils . . . . S. J. M. Auld. 

Colouring/ Matters and Dyes . E. H. Rodd. 

Fibres , Textiles, Cellulose , and 

Paper . . . S. H, Higgins. 

Bleaching, Dyeing , Printing , and 

Finishing , . . . A. J. Hai.l. 

Acids, Alkalis , Suits, etc. , . P. Parrish. 

^ ass • • • - . E. A. Coad-Pryok. 

Ceramics, Building Materials ; 

and Refractories . . W. J. Rees. 

Iron and Steel .... C. O. Bannister. 
Non-Ferrous Metals . . . C. A. Edwards. 

Electro-Chemical and Electro- 

Metallurgical Industries , J. N. Print;. 

Oils, Fats , and Waxes . . H. M. Langton. 

Paints, Pigments , Varnishes , and 

Resins . . . . C. A. Klein, 

ItuMarubber . . . . D. F. Twrss. 

Leather and Glue . . . D. M. McCandlish. 

Soils and Fertilisers . , , H. J. Page. 

Sugars, Starches , and Gums . L. E ynon ancl J. H. Lane 

Fermentation Industries . . H. L. Hind. 

Foods . .-■■■■• • . G, W. Monier. Williams. 

Sanitation and Water Purification J . H. Johnston. 

Fine Chemicals , Medicinal Sub- 
stances, Essential Oils . H. Kino. 

Photographic MateHals and Pro - 

cesses ... . w. Clai\k. 

Explosives';;. . . . , J. Weer. 


H. Kino. 
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GLASGOW SECTION 

The opening meeting of the session was held on 
October 22. and a cordial welcome was given to 
Mr. 1). A. MacCallum on taking the chair as the 
chairman of the section. 

The chairman, before introducing the lecturer for 
the evening, appealed for the active support of the 
members of the Section in an effort to strengthen the 
membership of the Society. A paper on “ Prooess 
Records and their Bearing on Plant Efficiency” 
was then read by Mr. J. Adam Watson, A.C.G.I., 
of the North British Rubber Co. 

The lecturer first directed attention to the value 
of daily returns of the output of any manufacturing 
plant in order to discover the efficiency of the opera- 
tions and of applying remedial measures where 
unprofitable working was evident. Process returns 
could be discussed under three headings — (1) the 
objects to be attained ; (2) the information required ; 
and (3) the method of using the information gained 
in order to attain the ends aimed at. There v r ere 
many points in the working of a process upon which 
information was required, and these might be 
summarised as (1) the average efficiency of the 
plant as a w hole ; (2) the average efficiency of the 
individual parts of the plant in as great detail as 
might be desired ; (3) the maximum efficiency under 
working conditions ; (4) the possible and probable 
output ; (5) the incidence of loss of efficiency ; 

(6) the cost of the whole process in materials, labour 
and pow er ; (7) the cost of the individual opera- 
tions ; (8) the variation of cost with changes in 

labour rates and value of materials. 

In elaborating his points, Mr. Watson maintained 
that the over-all efficiency of a plant could be more 
easily obtained from daily or weekly returns than 
from stock sheets prepared at intervals of six or 
twelve months. The kind of information required 
to prepare the reports and estimates included records 
of the amount of material handled in each depart- 
ment, the amount of plant working, the nuniber of 
hands employed and, where possible, the readings of 
power meters. 

It w ould obviously be somewhat difficult to obtain 
these reports from foremen at first, but the system, 
once satisfactorily established* not only w r orked well 
but smoothly. Having obtained such returns, it 
was imperative to present the returns in a form 
that would appeal to the management. This was 
attained by reducing the mass of figures to a form 
known as the flow -sheet. The flow' -sheet presented 
in terms of unit quantity of the final product, the 
quantities of material used at each stage of the 
process together wdth details of the process. The 
examination of regularly, prepared flow -sheets revealed 
the interdependence qt different sections ; the lack 
of supervision at any particular stage ; and enabled 
the management to concentrate upon the defects 
which may thus be rendered evident. The con- 
version of flow -sheets prepared in terms of material 
to a tabulated statement of cost was easy, and the 
systejh w as elastic in application. 

Maiiy of the difficulties which arise in compiling 
the_ flow -sheet — such as alloc^on of power con- 


sumption— were discussed. Otioe such a system 
had been in operation for some time the advantages 
became obvious, and the system afforded a basis 
upon which instructions could be issued to the 
buying department ; upon which suggestions may 
be made regarding suitable raw materials ; and upon 
which research oould be instituted. 

The system adopted at H.M. Factories was used 
to illustrate the method of recording and the formu- 
lation of flow -sheets; and the report used by the 
Explosive Propellant Supply Department was quoted 
to show the large economy such a system made 
possible. 

In the discussion, several speakers indicated the 
benefits which they had derived from the intro- 
duction of a system of process records , An interesting 
point was raised as to the effect of such a system of 
process records on the attitude of managing directors 
towards research work, and especially if such records 
were applied to the output of a works research 
laboratory. 

Amongst other points raised in discussion were the 
payment of bonus according to records, the psycho- 
logical effect of introducing a recording system and 
the attitude of Trade Unionism towards these records. 


YORKSHIRE SECTION 

Dr. L. L. Lloyd presided at the annual genera! 
meeting held in Leeds on October 20, w hen the follow - 
ing officers were elected : — -Chair yuan, John Evans ; 
Vice-Chairman , B. A. Burrell; Hon. Local Secretary 
and Treasurer, Prof. Comber, and the vacancies in 
the committee were filled by Dr. Forster, Prof. 
Ingold, Dr. L. L. Lloyd, D. McCandlish, and W. McD. 
Mackey. Mr. John Evans then took the chair, and a 
vote of thanks w as passed to the past chairman and 
committee. 

The section was favoured by an address from the 
President, Mr. W. J. U. Woolcock, U.B.E., on the 
present position and responsibilities of the Society. 
He said that, in view of the fact that the annual 
meeting was to be held in Leeds next year, he was 
pleased to be there and to have a frank talk with the 
Section. The responsibility on the Section was a 
heavy one, but the Society occupied a unique position 
and its development was of considerable importance 
to the community and the chemist. He initially 
dealt with finance w r hich had been giving the Council 
a good deal of anxiety. £5000 had been taken from 
the accumulated funds and devoted to the develop- 
ment of the Journal — a policy which could be sub- 
mitted with confidence to any member of the Society. 
This year the Council had looked very closely and 
estimated that they would finish with an expenditure 
of £4000 less than in the previous year — not a bad 
record for twelve months’ work. There was in exis-] 
tence a House Committee having no definite place, j 
date or duty, but which at the call of the President! 
watched the whole of the business interests of the 
Society. As to the Journal , which was one of the 
principal reasons for the existence of the Society, 
the establishment of the Bureau of Abstracts, in 1 
conjunction with the Chemical Society, had resulted/ 
in a saving to the two Societies. The Transactions 
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initially depended on the Sections, and he had noted 
there were not many contributions from Yorkshire 
recently. No really suitable paper was ever refused 
publication. He had been told, in violent language, 
opinions on Chemistry and Industry. The Council 
did not start it with the idea that there was plenty 
of room for a new Journal, but it had a duty to carry 
to all members a certain amount of scientific infor- 
mation, and to do this required careful organisation. 
The eost of the 52 numbers for 1923 was just about 
4 guineas, for 1924 the estimate was £3 10s.— for a 
subscription of 50s, From these figures the import- 
ance erf providing a Journal which would carry 
advertisenients and appeal to firms was apparent, 
and he stated that by establishing Chemistry and In- 
dustry the Council was satisfied that they were on 
right lines, and that firms advertising thought it 
better than the Review. The President, after refer- 
ring to the racy Editorials, stated that the Market 
Report was so good that other papers were pleased 
to copy it, a tribute to the Journal. The correspon- 
dence columns were fairly well used and the papers 
which, although not suitable for the Transactions, 
were frequently very good. He appealed, however, 
i for more news of the Sections to be sent to Dr. Miall. 
L The Council had taken the definite step of suspend- 
Nng for 1925, the Entrance Fee, to give sections the 
^Siortunity of getting a large influx of new members, 
■and this w; % looked for especially in Yorkshire, in 
view of tin forthcoming Annual Meeting in Leeds. 
[Progress would depend on the work of the Sections, 
land the duty of organising to promote public apprecia- 
tion of the value of the British Chemical Industry 
rwas one of the main methods whicli made progress 
possible. The Section had a wonderful opportunity 
■to help, and he thought that the next Annual Meeting 
[would be one of the best, if not the very best ever 
field. The date fixed provisionally was July 14, and 
■Prof. Cobb had boen appointed Conference Secretary. 
The President’s final advice, was not to ovenlo the 
functions ; let them be good, but no 8 a.m. to 2 a.m. 
days. 

The ensuing discussion was as frank as the Presi- 
dent's talk. Prof. Cobb, Messrs. Branson, Read and 
Burrell asked for further information on the decision 
to publish weekly, as there was a distinct impression 
that it was a mistake. The present form of the 
^Abstracts was dealt with by Dr. Forster, and Messrs. 
jPickering and Robertson. Mr. Finn was doubtful 
/as to the multiplication of chemical activities and 
frefeiTed especially to the Chemical Engineering Group, 
land this multiplication of Societies was referred to 
W one of the difficulties in securing members. The 
Question of electing associate members as a method 
!jpf interesting young chemists w T as raised by Dr. 
^Parker; the circulation of Chemistry and- Industry 
Sv as asked for, and the matter w r as criticised ; it w as 
emphasised that articles on present chemical trade 
problems would appeal far more to industrialists than 
ones on alchemy or the early history of antimony, 
and funny Editorials were deprecated. 

In reply to the discussion, the President stated 
that they had to consider many factors in publishing 
t-o keep; within the postal rate, and to preserve the 
balance of the various parts, but the main reason fop 


doing w hat they did was to carry information quickly 
to members in a form which would stop the aediiae 
in advertisement revenue, and the result of the 
25 per cent, increase covered the extra cost in pub- 
lishing weekly. It was infinitely better to have the 
Chemical Engineering Group inside the Society-; 
they were exceedingly energetic and frequently 
brought new members. He looked forward to ft 
decrease in the subscription when trade improved, 
and the Abstracts were produced by the co-operation 
of all chemical societies. The Bureau would develop, 
but certain difficulties had first to be overcome. The 
insufficiency of the Abstracts in Analysis he would 
bring before the Council. 

The meeting concluded with a hearty vote of thanks 
to Mr. Burrell for his many years of service as Local 
Secretary. 


EDINBURGH AND EAST OF SCOTLAND 
SECTION 

During the Session 1924-25 all the meetings of 
this Section will be held jointly with the local 
Section of the Institute of Chemistry. 

The first joint meeting was held in Edinburgh on 
October 21, at 8 p.m., Dr. Alexander Lauder, 
Chairman of the Section, presiding. 

Mr. W. J. U. Wooleock, C.B.E., President of the 
Society of Chemical Industry, delivered an address 
on “ Co-operation in Chemical Science.” Mr. Wool- 
cock gave an account of the activities of the various 
chemical bodies in organising the exhibits in the 
Chenfical Hall at the British Empire Exhibition, and 
plearlhd for a closer co-operation, not only between 
industrialists and chemists, but also between the 
various Societies. 

Dr. J. P. Longstaff, General Secretary of the 
Society, described the activities of the Society and 
outlined the possible modes of expansion. In the 
interesting discussion which followed various sug- 
gestions were put forward for further co-operation 
between the various societies interested in chemistry. 

Prior to the meeting Mi*. Wooleock, Prof. G. G. 
Henderson, F.Il.S. (President of the Institute of 
Chemistry), and Dr. Longstaff were the guests of 
the Section at a dinner in the North British Station 
Hotel, 


OTTAWA SECTION 

On October 14, the occasion of the brief visit 
to the Section of Dr. E. F. Armstrong, Past-president 
of the Society, a hurried luncheon meeting w r as held 
at the University Club, with fifteen members 
present. After the luncheon Dr. Armstrong clearly 
outlined the position of the Society in England, 
and emphasised the interest of the parent Society 
in the Canadian Sections, indicating that the 
Council was prepared to assist the local Sections, in 
every possible way, to meet their difficulties. Several 
of the members present offered suggestions which 
might tend to increase the interest in and usefulness 
of the Society. The Section felt honoured in this 
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vi*if 6f Dr. Armstrong, and it is confidently expected Federation of British l$dtostrie$ Graft# 

that it will stimulate interest in the activities of the The Council received an application frdm the Federa- 
Sectioii. The chairman, Dr, A. E. Macintyre, tion of British Industries tp nominate 13 repre* 
expressed to Dr. Armstrong the thanks of the sentati ves to the Grand Council for Section 1 of 
rt. .-i.- 1 1 - Main Group. 9. It was stated that Sir John Brunner. 

and Sir Max Muspratt had ahready be^ dominated 
to represent the individual hrm^i ; The Council 
nominated last yearns representatives, as follows 
Dr, E. F. Armstrong, Sir "Harold Boulton, Bart,, 
Messrs. F. H. Carr, Kenneth Chance, W. H. Dawson, 
E. V. Evans, a A. Hill, D. Lloyd Howard, 
Dr. P. C. C. Isherwood, Messrs. T. Miller- jones, 
K G. Perry, A. Boss Mitchell and W. J. XJ. Woolcook. 

British Empire Exhibition . — The General Manager 
stated that he was. still unable to say definitely 
whether the Exhibition would he continued next year.. 

Committee on Industry and Trade, —The General 
Manager stated that he was endeavouring, through 
the various groups, to get the necessary evidence, 
and drew particular attention to Group IX Report. 
It was agreed that this report should form the basis 
of the Memorandum of the Association, and the 
Council instructed the General Manager to continue 
to collect evidence and write to the Secretary of the 
Committee saying that this could not be ready until 
the beginning of December. 

Factories Bill.— -The Council considered that 
although, in view of the present political situation, 
the Factories Bill was not likely to come before 
Parliament in its present form, similar legislation 
would undoubtedly be brought forward in the 
future. It was, therefore, decided that the matter 
should not be dropped, but that the General Manager 
should continue to get the considered views of 
the members. 

Methanol.-— The Council instructed the General 
Manager to take such action as was possible to bring 
the word “ Methanol ” as a substitute for “ Methyl 
Alcohol ” into common use. 


ASSOCIATION OF BRITISH CHEMICAL 
MANUFACTURERS 

The Council met at the offices of the Association 
on October 9, 1924. There were present Mr. D. 
Milne Watson (in the chair), Sir Harold Boulton, 
Bart., Sir John. Brunner, Bart., Mr. W. H, Dawson, 
Mr. E. V. Evans, Mr. C. A. Hill, Sir Max Muspratt, 
Bart., Sir William Pearce, Mr. R. G. Perry, Dr. Alfred 
Bee, Rt. Hon. J. W. Wilson, Mr. R. M. Bewick, 
Mr. E. J. Boake, Mr. N. H. Graesser, Mr. T. Miller* 
Jones, Mr. A. Ross Mitchell, together withi the 
General Manager. 

Trade Marks , Patents , and Designs Federation.— 
Dr. Ree reported that he had gone carefully through 
a memorandum which had been received from the 
Trade Marks, Patents, and Designs Federation, but 
did not consider the proposals of sufficient importance 
to call a meeting of the Patents Committee. He 
had, however, consulted a number of the members 
through the post, and their opinion was that until 
the project of an International Patent Law was 
closer to realisation the time was not ripe for these 
proposals. The Council adopted this view and 
decided to inform the Federation accordingly. 

British Trade Propaganda in Scandinavia and 
Northern Europe . — The General Manager reported 
that he had had an interview with Mr. Everara Fry, 
who is at present in England, endeavouring to 
interest British firms in British trade propaganda in 
Scandinavia and Northern Europe. He understood 
that the Dutch, French, Swiss and Belgians had 
already made an^ intensive propaganda to capture 
the trade lost by Germany, with the result that the 
British proportion has declined from 27 per cent, to 
16 per cent. The British trade propaganda is being 
carried out through the Berlin gske Tidende } the 
official organ for shipping and industry. The 
Council instructed the General Manager to bring 
this to the notice of members in the Proceedings of 
Council, and to ask any firms interested to com- 
municate with him. . 

Census of Production , — The General Manager read 
a letter from the Board of Trade with regard to 
the census of production which is to be taken for 
the year 1924, and asking for the observations of the 
Association on the draft schedule. The Council 
referred the matter to a committee consisting of 
the Chairmen of the Groups or their nominees. 
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INSTITUTE OF CHEMISTRY 

A meeting of the Huddersfield Section was held on 
October 20, Dr. H. H. Hodgson in the chair, and there 
was an attendance of 28. 

The business of the annual general meeting was 
first disposed of. It was unanimously decided to 
present five guineas from the balance in hand to the 
Benevolent Fund of the Institute. Dr. A. E. Everest 
and Dr. L. G. Paul, the tw r o retiring members of 
the Committee, were re-elected for a period of three 
years. Certificates were presented to the following 
new local associates by the chairman ; Messieurs. 
J. A. Edge, J. T. Howarth, C. F. Myers and L. 

Scorah . The chairm an then called upon ex j g J 

the assistant secretary of the Institute of p] at ien 
to give his talk on M Chemists’ Contracts— 4ident ' 
and Privileges.” ? the 

Mr. Marlow opened his remarks by stating f the’* 
unemployment among members of the Institutuj e ty^ 
considerably decreased in the last few months. \ 
then outlined the essentials of a contract of seriated 
showing that it involved promise and acceptance 
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fc was to be completed in a year or less. The 
iprhi of the writing was not important except that a 
contract with a Corporation should, usually he under 
the seal of the Corporation . He also dealt with 
contracts between partners and so-called co-partner- 
ship. ? A clause* requiring whole-time service was 
only binding when it was specifically stated that no 
time itiiist be given to other , employment. Clauses 
relating to trade secrets and binding clauses restraining 
future activities were dealt .with fully. With regard 
to the termination of a contract Mr. Marlow showed 
that the question of fair notice of dismissal must 
depend upon the circumstances of each individual 
case. Other modes of termination w-ere discussed — 
bankruptcy; dissolution of partnership, illness, death 
or default. An expired contract continued until it 
was definitely terminated. Contracts should be 
stamped within fourteen days of being made. Any 
restraint on future activities must be balanced by con- 
sideration, and the restraint should be reasonable. 

A discussion followed in which Messrs. Tatum, 
Morley, Jones and Foster took part. In answer to 
Dr. Morley, Mr. Marlow r stated that the period of 
• 'v.airA.fiit on future activities dated from the cessation 
f or employ ment, and not from the expiry of contract. 
Mr. 


per cent). Attempts to find it in serum, blood, 
milk and bakers’ yeast gave negative results: The 
free base is a crystalline, hygroscopic solid, melting 
between 40 and 50° C\, and* boiling in vacuo without 
decomposition. It is fairly volatile with steam* 
The most important salt of spermine is the phosphate, 
which is characterised by extreme insolubility in 
water, Analyses of this salt and of the hydrochloride 
(m. pt. 310°), picrate (m. pt. 250°), gold Milt (m. pt. 
225°), platinum salt (m. pt. 245 CI ), and benzoyl 
derivative (m. pt. 155), indicate that spermine is an 
isomer of cadaverine (C^Hi^Ng). Determinations 
of the molecular weight of the benzoyl derivative bv 
Beckmann’s and RaBt’s methods agree, however, with 
the formula, Ci 0 H 26 N 4 for the base. 

The identity of the spermine from animal organs . 
with that from semen 1ms been proved by chemical 
and crystallographic methods. 

4. The Influence of Mineral Waters upon Urinary 
Excretion, by G. L. Peskett and P. €. Raiment. 
The object of the experiments described was to find 
whether the ingestion of spa water had any effect 
upon the volume or the nitrogenous content, of the 
urine of healthy subjects. Four subjects were taken 


# t and the results were given for two periods, in the 

that a Committee of the Council first of which no mineral waters were given ; in the 
,::of ^he Institute should consider contracts with binding second the mineral waters were taken by two of the 
i* clauses with a view’ to rectifying hardships. Dr. subject®, the other two being retained as controls. 
[ Paul, in proposing a vote of thanks to Mr. Marlow , The first period lasted for six days, the second for 
paid a tribute to his handling of a difficult subject. * — ...... ' * * 

Simmons, in seconding the' Vote of thanks, urged 
^* r/ It the adaptability of the chemist would, if gencp 


wi\ among employers, considerably reduce 
r hardship of binding^ clauses restricting future 
Activities, Dr. Everest enlarged upon the adapta- 
bility of the chemist. A.; properly trained chemist 
who kept himself reasonably up to date need not 
limit himself to the branch of the science in w hich he 
had been employed for a term of years . The vote 
was put and passed with acclamation. 

BIOCHEMICAL SOCIETY 

A meeting was held in the School of Biochemistry, 

; Cambridge, on October 25, and the following papers 
were read : — 

1. The Fractional Ultrafiltration of Plasma 
Proteins, by A. B. Anderson. ■ An account of pre- 
liminary experiments in which human plasma was 
ultrafiltered through collodion membranes of differ- 
ential permeability, the proteins in the filtrate and 
residual fluid being estimated quantitatively. Mem- 
branes were obtained permeable to globulin to a 
large extent, and impermeable or only very slightly 
permeable to albumin. 

\ 2 . The Carbohydrate and Fat' Metabolism of 
[Yeast, by Dorothy Hoff ert and Ida Smedley MacLean. 
} 3. The Isolation of Spermine and its Chemical 
sition, by H. W. Dudley, M. C. Rosenheim, 
Rpsenheim. The base spermine has been 
. as phosphate by a variety of methods from 
0’006 per cent.), ovary (0*014 per cent ), 

( (p *011 per cent.), pancreas (0-013 per cent.), 
A ^‘Q0*3 per cent.), thymus (<>*CCfi per cent.), 




T per cent-.), and distillers’ yeast (Q<07 . waja incomplete. 


eleven. Nothing contained in the figures obtained 
justifies the attribution of any specific effect to the 
ingestion of mineral waters. 

5. The Acid -Soluble Phosphorus Compounds in 
Milk, by H. D. Kay. It has been found that two 
phosphoric esters, similar in their behaviour towards 
heat, enzymes, acids and alkalis to the phosphoric 
esters found in blood corpuscles, are present in milk, 
one (the more readily hydrolysable) being present in 
important quantities. Both esters are present in 
cow’s, goat’s, and human milk. In mg. phosphorus 
per 100 c.c. milk, the more readily hydrolysable ester 
is present to the average extent of at least 4*0 mg. 
in cow’s milk, 13*5 mg. in goat's milk, and 3*7 mg, 
in human milk. In the last two milks, these esters 
account for at least 20 per cent, of the total phos- 
phorus of the milk. Both the more and the Jess 
easily hydrolysable ester pass readily through a 
collodion dialysing membrane which holds back 
proteins, and which allows methylene blue to diffuse 
slowly. The identity of these esters is under investi- 
gation. 

6. The Effect of Ammonium Chloride Acidosis, 
on the Calcium and Potassium of Human Blood : 
Plasma and Urine, by C. S. Hicks, J. B. S. Haldane, 
G. A. Reay, and E, Watchorn. The ingestion during 
three days of 80 g. of ammonium chloride, which by 
conversion of the ammonia into urea liberated 55 g. 
of hydrochloric acid, doubled the rate of calcium 
excretion, and quadrupled that of potassium excre- 
tion, the latter followed by a period of retention. 
The serum calcium rose by 5 per Cent., and later fell 
by the same amount ; the potassium rose by 25 per 
cent., and then fell 20 per cent., but the parallelism 
between serum concentration a n d urinary output 
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SOCIETY OF GLASS TECHNOLOGY PERSONAL AND OTHER ITEMS 


The first meeting of the session was held in Sheffield 
on October 15, the president, Col. S. C. Raise* in 
the chair. 

An address entitled “ The Present Position of the 
Glass Industry in North America ” was given by 
Brof, W. E. S. Turner, D.Sc., who observed that in 
America the jieriod of trade depression had not been 
continuous, as was the case in the United Kingdom. 
In the autumn of 1922, American trade began to 
improve, and 1923 was a very good year. In Feb- 
ruary, 1922, trade in general began to" fall off, and a 
very dull period still persisted. The cut-glass 
industry had almost entirely died out in America, 
hut coloured glass was finding a place more and 
more. There was a distinct improvement in American 
taste for glassware. At the Steuben works of the 
Corning Glass Co. some very fine artistic work was 
being manufactured. Prof. Turner next referred to 
the gradual disappearance of pot furnaces in favour 
of tank furnaces. The latter were now being used 
even for the manufacture of green and blue signal 
lights, and for selenium ruby glass. Electric-light 
bulbs, except very small or very large bulbs, were 
now practically all made by machines fed from tank 
furnaces, the glass being of the soda-lime*magnesia 
type. 

Several noteworthy advances in the glass industry 
were then noted. During the past few years there 
had been a very distinct development in the use of 
blowing machines or press and blow machines. 
Reference was made to the Westlake machine for thin- 
walled tumblers, the Hartford-Empire machine for 
electric-light bulbs, and the great development in 
the manufacture of light- walled "tumblers. 

Dealing with sheet glass, Prof. Turner remarked 
that the Fourcault process had not as yet achieved 
any considerable success in America. The cylinder 
process was still in active operation. An epoch- 
making operation was that developed at the glass 
Works of the Ford Motor Co. This process marked 
an absolute departure from the use of pot furnaces, 
as the glass was melted in tanks, and there was con- 
tinuous rolling between a pair of rollers, the sheet 
passing down a lehr about 440 ft. long and, subse- 
quently, in sheets, traversed long tables in a con- 
tinuous belt, where the grinding and polishing were 
done. 


The Centenary of the Physikalisch Verein at 
Frankfurt w r as celebrated on October 24. The history 
of the Verein is associated with well-known names 
such as those of It. Bdttger, who carried out his work 
on gun cotton, and on the derivatives of anthracene, 
in the Institute ; of Bernard Lepsius ; and of Martin 
Freund, who carried out his researches on the alka- 
loids when at Frankfurt. In addition, Richard 
Lorenz was the first to occupy the chair of physical 
chemistry founded by the Verein in 1909. 

The degree of D.Sc. has been conferred by the 
University of London on Mr. G. E. Foxwell, for his 
thesis entitled “ The Flow of Fluids treated Dimen- 
sionally, ’’ and on Miss F. M. Hamer, for a thesis 
entitled “ The Synthesis of an Azocyanine,” and 
other papers. 

Prof. H. B. Baker has been appointed to represent 
the Faculty of Science on the Senate of the University 
of London, in place of Dr. A.-N. Whitehead, resigned. 

The late Mr; J. Moddocks, a director of the Firth - 
Brearley Stainless Steel Syndicate, Ltd., left estate 
of the gross value,, of £63,933, with net personalty, 
£58,466. 

Mr, P. K. Mali^has succeeded Mr. E. D. Wink- 
worth as president of the Semet Solvay Co., the 
Solvay Process Ca, and the Atmospheric Nitrogen 
Co., all companies which are subsidiaries of the 
Allied Chemical and Dye Corporation. 

Mr. J. R. Withrow has been appointed professor 
of chemical engineering and head ot the new r depart- 
ment of chemical engineering at Ohio State University, 
Ohio. 

Mr, E. Barclay Hoare has been elected master of 
the Distillers’ Company, and Mr. 0. Satchell has 
been elected master of the Painters’ Company- 

Mr. J. P. Cockcroft, M.Sc., has been appointed 
lecturer in electrochemistry in the Faculty ot Tech- 
nology of the University of Manchester. 

Mr. G. A. Reay (University of Aberdeen) has been 
elected to a research studentship in biochemistry at 
Emmanuel College, Cambridge. 

We regret to announce the death of Mr. J. W. 
Spence, a member of the Society of Chemical Industry 
since 1883. 


Regarding bottle machines, there was a ten- 
dency to replace the Owens machine in favour of the 
feeder-fed type. There were no striking advances in 
feeding devices, the Hartford Empire feeder being 
the most in favour, followed by the W. J. Miller. 
One novelty in operation was the use of a rotating 
plungev especially when making large ware. 

Prof. ^Wq’ner then dealt with the problems of 
. furnace efficiency. This was one of 

- problems discussed by glass manufac* 
" ^feaverage life of a tank furnace operated 
^ v i lH H to 13 mOntRff. A table was 
f° r a num ^ er °f factories the 
of fuel consumed to glass melted. 
f^Htees cotild show ratios as low as 0*6. 
®5jmally , a injpptipn was given o%fceatlcss lehrs. , 


Mineral Production of New South Wales, 1923 

The annual report of the Department of Mines for 
1923 shows the record figure of £16,291,416, an 
increase of £2,016,646, as compared with 1922. The 
following are the figures of production for 1923 
Alunite, 998 tons ; arsenic, 11,493 t. ; asbestos, 
204 t. ; bismuth (metal and ore), 6 t. ; chrome, 
1192 t. ; clays, 64,653 t. ; coal, 10,487,513 t. ; 
coke, 580,374 t. ; copper (ingots, matte and ore), 
1261 t. ; diamonds, 175 carats ; dolomite, 5059 t. ; 
gold, 18,833 oz. fine ; iron, 94,350 t. iron oxide, 
2716 t. ; lime, 40,669 t. ; limestone flux, 131,843 t. ; 
magnesite, 6130 t. ; manganese ore, 2556 t. ; marble, 
225 t. ; molybdenite, 9*5 t. ; platinum, 586 oz. ; 
Portland cement, 223,852 t. ; silica, 18,623 t. ■; silver, 
107,682 oz, ; .silver-lead ore, concentrates, efte.,.:. 
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^241*70]; ; oil shale, 1207 t. ; tin (ingots and ore), 

896 t. ; wolfram, 2 t. ; zinc concentrates, 420,049 t. 
f v Coal represents half the total value, silver-lead, zinc, 
Portland cement and iron being the next most im- 
portant products. 

American Symposium on Corrosion 

At the Baltimore meeting of the American Chemical 
Society, which will be held during Easter week, the 
Division of Industrial and Engineering Chemistry 
will hold a symposium on Corrosion. At the present 
time the tentative outline of the symposium is as 
follows:— (1) Submerged Corrosion of Metals: (a) 
Iron and Steel ; (6) Non-ferrous metals. (2) Atmo- 
spheric Corrosion. (3) Corrosion of special alloys. 
It is hoped that the scope of the papers of this 
symposium will cover the problems of corrosion in the 
heavy chemical industry, in the special chemical 
industry, in the marine world, in ordnance equip- 
ment, in the oil, mining and other industries. Papers 
relating to any of these subjects or sub-divisions will 
be welcomed by the chairman of the symposium, 
who is Robert J. McKay. Anyone who wishes to 
present a paper before this symposium should com- 
municate at once with Mr. MoKay or t' e Secretary 
of the Division, 

The Phenol Industry in France 

The production of phenol was started in France 
during the war, and considerable improvements 
have been made in extraction. A preliminary 
puri float I v n of the tar oil has been found to result 
in an ind, used yield, over 88 per cent, of the crude 
phenols being obtainable as against 19 per cent, in 
previous practice. Carbon lioxidc from lime kilns 
is also being used instead of sulphuric acid to liberate 
the phenol from the sodium phen^te, the gas passing 
in counter current with the sodium phenate at 
100° 0. to avoid the formation of sodium bicarbonate. 
In investigations on the synthesis of phenols, observa- 
tions on the changes taking place during the distilla- 
tion of coal in horizontal retorts have given results 
unfavourable to the theory of Berthelot, who 
considers that the synthesis takes place during the 

S listillation, In fact, if inclined chambers arc sub- 
tituted progressively for the horizontal retorts an 
a creased quantity of tar is obtained per ton of coal 
distilled, whilst the content of phenic acid decreases. 
It thus appears that considering the low rate at which 
the temperature increases in the centre of the charge, 
a part at least of the mass is really distilled at a low 
temperature, and that thanks to the rapid extraction 
of the gas formed, and to the relatively low tern- « 
perature of the mains, subsequent changes take 
j. place less freely than in the retorts. 

J The Fuel Congress at Paris 

f This Congress opened on October 2, under the 
^presidency of Prof. D. Berthelot. The first paper, 
by M. Roszak, showed how Berthelot’s method of 
{hydrogenation had made possible the synthesis of 
various hydrocarbons, and thus led the way for 
further work, M, A. Kling discussed the production 
of synthetic paraffin by the Bergius process and then 
discussed results obtained by himself and other 
worsens in investigating its claims. The opinion 


was expressed that the process is sufficiently developed 
for application on a large scale in France to tar, 
and other similar fluid products, and that it could 
yield large amounts of petrol, diesel oils and the 
like, representing no small fraction of the require- 
ments of the country. The application of the 
rocess to coal and similar fuels seemed less advanced 
ut it was thought that the difficulties related 
^ largely to the designing of suitable plant. 

M. Mailhe,who was one of the first to deal with the 
problem in France, read a paper on the manufacture 
of motor fuels from vegetable and animal oils by 
means of a series of synthetic changes. In the first 
experiment, linseed oil was treated in the presence 
of electrolytic copper associated with alumina as 
catalyst, and the latest work was devoted to tho 
catalytic decomposition of fatty acids. By using 
magnesium chloride as catalyst M. Mailhe has 
obtained 08 per cent, of synthetic fuel from a mixture 
of linoleic, linolenic and arachic acids, from which 
he has isolated various products ranging from petrol 
to heavy and thick oils, products consisting of 
formenic and et-hy Ionic hydrocarbons. Industrial 
manufacture presents no difficulty but the economics 
of the process remains to be investigated. It is 
claimed that from a ton of oil, saponification pro- 
duces 98 kg. of glycerine and 902 kg. of fatty acids, 
the fatty acids yielding, by the Mailhe process, 630 kg. 
of hydrocarbons that yield 15 per cent, of petrol, 
20 to 25 per cent, of paraffin, 15 to 20 per cent, of 
heavy oils, 20 to 25 per cent, of thick oils, and 
15 to 20 per cent, of solid oils, worth 1526 francs, 
or, valuing the 98 kg. of glycerine at 400 francs, a 
total of 1926 francs per metric ton of oil. As the 
cost of manufacture is not high the ton of oil must 
not cost more than 1500 francs, w hereas at present 
low-grade oils are worth over 3000 francs per ton. 
The industrial application of the process thus seems 
only possible with very cheap vegetable oils. 
Synthetic fuel has also been obtained from beeswax 
and chlorophyll, this last result suggesting that in 
time a new branch of the cellulose industry will bo 
established. 

M. E. Goutal, describing the And ry- Bourgeois 
and Olivier process, stated that starting from water- 
gas derived from lignite coke, these authors obtained 
liquid and gaseous hydrocarbons. The interest of 
the process lies rather in the nature of the catalysts 
employed and the arrangement of the plant. Worked 
on a semi-industrial scale, the process has yielded a 
synthetic fuel which after hydrogenation gives a 
light petrol of density 0 76 and with a heat value 
of 11,539 calories per kg. * 

Oil October 3, M. G. Lumet spoke on the use of ' 
vegetable oils as motor fuel, and the various aspects 
of the problem of a national fuel in relation to agri- 
culture were considered by various speakers. M. du 
Boistcsselin stated that better management of 
French forests would increase the production of 
wood charcoal by 450,000 tons, an increase w hich 
would obviate the necessity for importing petrol. 
SL Herbillon observed that in Morocco there was an 
over-prodffetion of wood charcoal as the forest 
companies were obliged by law to carbonise all the 
waste from working. M. Au clair. described tho use 
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.. of charcoal-gas generators on lorries and pointed out 
that this application only had, the result of raising 
the price of charcoal. M. Goutal suggested that 
wood charcoal could he replaced by wood briquettes, 
which, after successive carbonisation would fetch a 
lower price than charcoal, but being six times more 
dense would yield 250 calories more per kg. than the 
charcoal. M. R. Duchemin pointed out that indus- 
trial carbonisation necessitated the sale of by-products 
if charcoal were to be sold cheaper; whereas the 
industry already felt the competition of synthetic 
acetic acid. The difficulties of estimating the world 
resources of petroleum were discussed by M, Pineau, 
who thought it was premature to assign any date 
when the deposits would be exhausted. There was 
no reason to suppose that new deposits would not 
be discovered. 

Other papers read were by M. Gramme on “ Col- 
loidal Fuel,” and by M. Guiselin on the “ Mechanism 
of the Catalytic Manufacture of Synthetic Fuels.” 

Smoke Abatement Conference 

This Conference, to be held in the Town Hall, 
Manchester, from November 4-6, will open with a 
business meeting in the City Hall, Deansgate, Man- 
chester. The opening of the Exhibition will take 
place on November 4, at 11.30 a.m., by the Rt. Hon. 
the Lord Mayor of Manchester, and lunch for muni- 
cipal delegates at the Town Hall will commence at 
1 p.m. The following papers will be read at the 
Conference : — “ Air Pollution,” by Dr. J. S. Owens ; 
“Diagrams on Measuring Atmospheric Pollution in a 
Lancashire Town,” by Dr. J. R. Ashworth ; “ Effect 
of Atmospheric Impurities on Buildings,” by Sir F. , 
Bflihes ; A The Work of the Departmental Committee 
on Smoke Abatement,” by Prof. J. B. Cohen, F.R.S. ; 
“ A Description of the Smokeless Fuel Plant for 
Glasgow',” by R. Maclaurin Some New Aspects of 
Low Temperature Distillation,” by H. Nielsen ; 

“ Coalite ” (Standard Smokeless Fuel), Town Gas and 
Oil Supply, by the Rt. Hon. G. H. Roberts, and 
P. C. Pope; ‘’Smoke Legislation in England and 
America,” by J. W. Graham ; “ The Possibilities of 
Smoke Prevention under the P.H.A., 1875,” by R. M. 
Rowe ; “ The Effect of Light on Health,” by Prof. 
L. Hill and Dr. R. Veitch Clark ; “ Complete Gasifica- 
tion of Coal : its bearing upon Smoke Prevention and 
Fuel Economy,” by T. R. Wollaston ; “ Pulverised 
Coal,” by Dr. J. T. Dunn ; “ The Smoke Inspector 
and the Cost of Production,” by H. G. Clinch; 

Smoke Abatement and Boiler Room Economies in 
relation to the training of Boiler Firemen,” by J. T. 
Hodgson; “Boiler Design,” by W. H. Casmey ; 
“ Gas Undertakings as Fuel Providers,” by Sir A, 
Dqckham ; “The Fuel of the Future,” by F. W, 
G^idenough ; “ Gas Coke — In relation to Industrial 
Domestic Smoke Prevention and Fuel Economy,” 
tJipB. W. L. NiogjL; “ How Electricity can help in 
JSpoke AbatemeSi^v, by J. Frith ; “ The Influence of 
.Electricity on tfe^Domestic Smoke Problem,” by 
jj. W. Beauehahq|fp“ The Use of Power other than 
that m^rineed by Coal, ” by Prof. Miles Walker ; con* 
clttdaHfci^^Popular Lecture by Ex-Bailie W. B. 

on ** ^ he Cost of a Smoky 
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Modern Cereal Chemistry. By 3D. W. Kknt- 
Jqnes, B,Sc. Pp. IN +324. Liverpool : North- 
ern Publishing Co., Ltd., 1924. Price 2os. net. 
For generations . millers have made good flour 
and bakers good bread, but their methods have been 
mainly empirical. Many scientists have worked 
at flour and bread problems, arid , much scientific 
information has been acquired, but no one had been 
able to state in scientific terms the ultimate cause 
or causes of good quality. In this connexion much 
attention has been given to the percentages of nitrogen, 
gluten, gliadin, glutenin, soluble extract, soluble 
phosphates, acidity measured by titration, the 
ratio of gliadin to glutenin, diastatic capacity and 
so on, but no one of these points, or all of them in 
combination, accounted satisfactorily for the results 
obtained in practice. The author, who is a keen 
and enthusiastic worker attached to a mill, does 
not appear to have evolved any new or striking 
conception on fundamentals, but has, in a very , 
readable way, collated a great number of recent 
publications, mainly American, German, and British, 
and has done much work in testing and applying 
the new theories. He says that flour is not merely 
a powder to be analysed ‘for its constituent parts 
but a “ coarse dispersion of a dried up hydrogel.” 
Put shortly, the fundamental change in ideas is 
the recognition that flour, dough, and bread are 
“•substances in the colloidal state.” He quotes 
Mohs as follows : — “ It is possible to get two flours 
having approximately the same percentage of dried 
„ albumin hydrogel (protein or gluten roughly) and 
having almost similar other constituents, and yet 
the two flours will have very different baking powers, 
due to the different swelling properties of the hydro- 
gels contained.” He attaches tjxe utmost importance 
to hydrogon-ion concentration and writes thus — 
“The importance of acidity in flour and doughs 
has always been realised, but somehow tKe old 
titration results of chemists did not seem to lead 
to any useful or definite conclusions. This was 
because chemists were then reporting on the quantity 
of acid, rather than the intensity of acid, which 
recent work has shown to be the thing that matters.” 
He elaborates this point to show its importance 
in practice, and describes at length Bailey's electro- 
metric method of measuring hydrogen-ion concen- 
tration v He provides a very useful indicator of 
how this method of measuring acidity differs from 
• the older ones, by stating that measured by titration 
“ low grade flours showed high percentages of acid ” 
and high grade flours low ones, whereas “the hydrogen 
ion concentration is the reverse, it being high in 
the patent (high grade) flours and low in the lower 
grades.” He shows that the so-called ripening of 
the doughs in baking, hitherto hot fully defined; - 
is due, at least mainly, to an increase in hydrogen-ion 
concentration. Furthermore he explains how several 
so called “ improvers ” used in milling and baking 
operate and justifies them by their effect on this 
concentration, which in turn affects the colloidal 
of flour and ddugh. He devotes a chapter 
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Whop fie, a Chemist, deals with flour milling, tech* test carried out proved a source of f re «h information, 
nology, ho makes mistakes on detaas. The Indian Two of the important advantages of rubber roach 
wheats :jye get . are not “ flinty,” nor are they now* were the reduction of vibration and noise. The 
adays “ very dirty cockle 3s not one of the company has liquid assets totalling 1114, 652 (War 
j. chief, immrities in .Manitoba, Northern Spring, and Loan £17,455, cash at bank £6709), and its liabilities 
Hard Winter wheats— for com cockle as distinct are apparently limited to deferred shareholders (who 
from seeds,, chiefly . wild buck-wheat, is almost * -- -- - 


entirely ab&nt.; nor do Pacific wheats as a class 
yield very white flour, for Wallas* at least, yield 
, very yellow flour. Apart from relatively unimportant 
| errors such as these, the book is most interesting to 
[ “ cereal chemists and progressive millers/’ for 
whom it was primarily written, and should be read 
by them. The title of the book, however, may be 
misleading, for beyond very slight references to rye, 
it deals only with one cereal, wheat and its derivatives. 

A. E. Humphries 


COMPANY NEWS 

ELECTROLYTIC ZINC CO. OF AUSTRALASIA 

Vith the completion of the constructional pro- 
nmo, the capital expenditure will show r a marked 
ine. Puring the year the capital expenditure 
!, £600,000. The output was 44,768 tons of 
trolytic zinc, in addition to which 154 tons of 
Imium were recovered, together with residues 
m cadmium plant operations containing 257 tons 
►per. Supplies of raw material were drawn 
inly from Broken Hill, and a steadily increasing 
nage is being derived from the company's Read 
jebery Mines, Tasmania. The gross profit for 
year was £456,820, against £401,808 in 1922- 23, 
I the net profit was £341,350, against £285,406. 
|is, added to £78,262 brought forward, made 
bailable £419,612, which has been appropriated as 
jilpws : — Debenture sinking fund reserve, £11,560; 
kAbation reserve, £40.000 ; special amortisation 
• \ £100,000 ; dividends Nos. 4 and 5, £169,131 
it (£149,115) absorbed last year by dividends 
1, 2 and 3 ; and balance carried forward, 
1. Since the close of the period a further 
lend (No. 6) on all preference and ordinary 
ss, absorbing £95,346, has been paid. 

RUBBER ROADWAYS, LTD. 

{The ) annual general meeting was held on 
ptober 2ij,fSir Stanley Bois, chairman, presiding. 
W activities of the Company during the year w ere 
Viewed by the chairman, who said it was gratifying 
5 record that in addition to substantial gifts of rubber 
iceived from producing companies for laying rubber 
plocks ih Whitehall round the Cenotaph, two com- 
panies bad given 1000 lb. and 2000 lb. of rubber, 
respectively, to be applied to experimental purposes. 
It was regrettable that the rubber blocks laid in 
Whitehall had to be removed after a test of eight 
months* the reason being that whereas similar blocks 
invHolbo^n, and Southfll^ 


are to be allotted further deferred shares in satis- 
faction) and £2141 on open account. 

CELLULOSE HOLDINGS AND INVESTMENT CO. 

The net profit in .the year to June 30 last amounted 
to £14,830 (against £4360 in 1922-23). A sum of 
£534 brought forward is added. The balance of 
new issue expenses (£851) has been written off, 
leaving £14,514 to be dealt with. The proposed 
dividend of 3d. per share, or 25 ptjr cent., free of tax 
(against nil), will absorb £13,256, and £1257 is to 
be carried forward. In the revenue account the 
item “ dividend v interest and “ Royalty ” amounts 
to £83,972, whilst the last accounts showed “ interest 
and royalty V at £36,987. 

LEEDS FIRECLAY CO., LTD. 

The net profit for the year ended June 30 was 
£30,827, after providing for debenture interest, com- 
pared with £38,197 for the previous year. A dividend 
of 5 per cent, is proposed, carrying forward £9704. 

CHINA CLAY PRODUCERS, LTD. 

An association, with the object of furthering the 
interests of china-clay producers, has been formed 
and registered as a company limited by guarantee 
without share capital, each of the 1(H) members 
being liable for £10 in the event of winding-up. No 
member of the China Clay Producers, Ltd., will be 
qualified to hold office as a director who is the owner 
of any business producing British china clay and 
has not entered into a producer's agreement, or who 
holds a controlling interest in any company, or is a 
member of any firm producing British china clay 
which is not a member of the company. 

BRITISH CYANIDES CO., LTD. 

At the annual meeting, held on October 15* 
Mr. Kenneth M. Chance dealt with the causes which 
resulted in the Company making a loss of £24,991 
during the year ended April 30, 1924, the chief 
reason being the sudden fall in the market value of 
cyanogen products. When the question of quality 
was regarded by consumers as being of first-rate 
importance, the Company w*as the pioneer in the 
manufacture of a high-grade sodium cyanide, which 
was then universally used in the gold-mining ind ustry ; 
but how an American company produced a low- 
grade cyanide which was sold at a price far below 
that of the high-grade cyanide, and, with the aid of a 
tariff of 33 per cent., the American company had 
> dapiured practically, the whole of that trade. The 
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British Cyanides Co., therefore, had to find a new 
outlet for the raw material obtained from the gas- 
works, and had practically to build up a new business, 
with the result that a great deal of research work 
had been done and rapid developments had taken 
place in the process of fixing atmospheric nitrogen, 
which yielded a chemical which could be used m the 
vulcanisation of rubber. The new plant for this had 
been extraordinarily inexpensive to erect, and if it 
proved successful would overcome all difficulties in 
•connexion with financing the capital outlay required 
for converting the whole of the Company’s sulpho- 
oyanide into this new chemical. Rtuerring to the 
liquidation of the British Potash Co., Ltd., Mr. Chance 
said that he was convinced that the chemical trade 
in this country would remain incomplete until a 
potash industry was formed and developed on lines 
approved by the leading chemical manufacturers of 
this country and the British Government. 

ERINOID, LTD. 

The net profits for the year ended August 31 
amounted to £27,171 (£17*125 in 1922-23), and 
£6417 were brought forward. It is proposed to pay 
a dividend of 7 per cent., less tax (against 4 per cent., 
less tax), to transfer £10,000 to general reserve 
(against £f>000), and to transfer £4000 to reserve for 
income tax, leaving £6497 to be carried forward. 
An agreement has been entered into with the Casein 
Co. of America to form a company to manufacture 
Erinoid in the United States. The company will 
take over the goodwill and connexion of Erinoid, 
Ltd., in the United States in exchange for an allot- 
ment of fully-paid shares representing one-third of 
the common stock of the new company. 

VAL DE TRAVERS ASPHALT CO., LTD. 

An interm in dividend for tho half-year ended 
June 30 of 6d. per share, or 2^ per cent., has been 
declared on shares Nos. 1 to 196,000, payable on 
November 3. 

REPORT 

Report on the Economic Conditions in Franck. 
Revised to June, 1924. By J. R. Cahill, 
Commercial Counsellor, Paris. Department of 
Overseas Trade. Pp. 224. H.M. Stationery 
Office, 1924. Price 6s. 

The economic revival which occurred early in 
1922 shows no sign of failing (cf. Chern. and Ind. y 
1923, 700). The reconstruction of devastated areas 
is practically complete and industries are fully active 

K : other parts; the chief difficulty is a 
abour, which is being partially met by 
The industrial capacity of the country 
y superior to what it was before the 
irds both natural resourced and also 
ig power. Efforts have been made to 
lie finances, and taxation is now nearly 
s heavy as in 1919. 

of imports into France in 1923 was 
32,615 Hjm. fr., and of exports 30,431 mill. fr., each 


about 50 per cent, greater than in 1923, though th& 
actual bulk increased only by about 8 per cent, in . 
each case. There has been a considerable change 
since the war in the character of French trade. The \ 
recovery of Alsace and Lorraine has rendered 
unnecessary much of the importation previously 
made from Germany, such as ores, potash, and ; 
textiles. Chemical, metallurgical, and engineering 
industries have made such progress that imports in ' 
these branches are steadily declining, and in several 
other industries home-proauced articles are extending 
their markets. The woollen trade has been much 
favoured in its exports by the depreciation of the 
franc. Great Britain and Belgium continue to be 
the most important customers of France, each 
taking exports valued at 4400 mill. fr. Of the 
imports Great Britain supplied 16-1 per cent, and 
the United States 15*5 per cent. In both these cases 
expansion of trade was hampered by fluctuations in 
the value of the franc. 

The coal industry has enjoyed a period of pros- 
perity since the beginning of 1922 ; output rose from 
31 94 mill. t. in 1922 to 38*54 mill. t. in 1923. This 
is expected to show a further increase and may 
reach 55 to 60 mill. t. in a few years, so that there 
will be a big decrease in imports ; these reached 
30*66 mill. t. last year, of which 18*5 mill, t. came 
from Great Britain. The danger of stoppage of 
German supplies had the effect of increasing con- 
siderably the home production of metallurgical coke 
which amounted to 2-3 mill. t. Iron ore production 
recovered in the middle of the year from the effect 
of uncertain supplies of coke and still continues 
satisfactory ; 95,000 t. was exported from .Lorraine 
and 230,000 t. from Normandy. The production of 
iron and steel rose considerably in 1923 to 5 4 and 
5*1 mill. t. respectively. The aluminium industry 
has been very busy during the past two years and 
is building up a considerable export trade. Before 
home demands for reconstruction purposes cut down 
exports, France was one of the principal, world’s 
suppliers of cement ; with these demands now prac- 
tically satisfied, and a production in 1923 of 5*9 mill, t., 
the country will no doubt again enter her old markets. 
Dyestuff and other chemical industries have made 
great progress, and home-produced dyestuffs are now 
thoroughly established. Among heavy chemical 
exports the chief is potassium chloride. All branches 
of textiles, except linen and lace, had a prosperous 
year. The increased demand for artificial silk has 
led to a great extension of the industry, which now 
produces at the rate of 3200 t. per annum. 


MINERAL OUTPUT IN WESTERN AUSTRALIA, 1923 

< 

In W estern Australia the value of the mineral! 
output in 1923 was £2,657,950, being £143,676 lesJ 
than for the previous year. The output was as- 
follows : — Asbestos, 115 cwt. ; clay, 34 tons ; coal, 
420,714 1; ; copper ore, 3394 1/; copper ingot, matte, 
etc., 1057 t. ; gold, 504,511 fine oz. ; iron ore, 2 t. ; 
lead and silver lead, 3172 t. ; lead (pig), 20 t. ; 
magnesite, 22 t. ; silver, 109,0^5 f. oz. ; tantalite, 
5 t. ; and tin, 131 t. 




CteJOWRt AND INDUSTRY 


1091 


jntfB 


MARKET REPORT 


Market* Report is compiled from Bpecial information 
received frbm the Manufacturers concerned. 
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GENERAL HEAVY CHEMICALS 
Lcetio Acid, 40% teoh. •• £23 10s. per ton. 
laid, Boric, Commercial — 


Oryst. 

Powder.. 

Lcid Hydrochlorio 


i 


id Nitric 80° Tw. 


Acid Sulphuric 


immonia Alkali. . 

! 

ileaching Powder 


eh Caustic 
Bichromate 
Chlorate.. 
Llammoniao 
|t Cake . . i 
it Caustio, sola. 

Joda Crystals 

•iod. Acetate 97/98% 
lod. Bicarbonate 
lod. Bichromate. . 
lod. Bisulphite Powder 
i 60/62%. , .. .. 


Sod. Chlorate . . 

3od. Nitrate refd. 06% 


Antimony sulphide* 

Golden . . 


RUBBER CHEMICALS 


Unless otherwise stated the prices quoted below cover fair 
quantities net and naked at sellers' works.' 


£45 per ton. 

£47 per ton. 

, 3s. 0d. — 0s. per carboy d/d., 
according to purity, strength 
and locality. 

, £21 10s. — £27 per ton makers’ 
works, according to district 
and quality. 

Average National prices f.o.r. 
makers’ works, with slight varia- 
tions up and down owing to 
looal considerations : 140* Tw., 
Crude Acid, 65s. per ton. 108® 
Tw., Arsenical, £5 10s. per ton. 
168° Tw., Non-arsenioal, £6 15s. 
per ton. 

£6 15s. per ton, f.o.r. Special 
terms for contracts. 

Spot £11 d/d. ; Contract £10 d/d. 
4 ton lots. 

£7 10s. per ton, packagos extra. 


Bisulphite of Lime 
prax, Commercial — 

Crystal . . . . . . £25 per toii. 

Powder.. .. .. £26 per ton. 

(Packed in 2-owt. bags, carriage * 
paid any station in Great 
Britain.) 

Jalcium Chloride . . £5 17s. 6d. per ton d/d. 

|>pper Sulphate . . . . £25 per ton. 

ethylated Spirit 04 o.p. — 

Industrial . . . . 2s. 7d. — 2s. lid. per gallon, accord- 

ing to quantity. 

f Mineralised . . . . 3s. 8d. — 4s. per gallon, according 

to quantity. 

iokel Sulphate .. ..7 £38 per ton d/d. Normal busi- 

" kel Ammon. Sulphate ) ness. 


£30 — £33 per ton. 

5$cl. per lb. 

3d.- 1 per lb. 

£32 per ton d/d. 

£3 10s. per ton d/d. 

Spot lots : delivered. £16 17s. 6d. to 
£19 7s. 6d. per ton, according to 
strength. 20s. less for contracts. 
£5 5s. — £6 10s. per ton ex railway 
depots or ports. 

£24 per ton. 

£10 10s. per ton, carr. paid. 
4Jd.perIb. 


. O^d.— Is. 2d. per lb., according to 

quality. 

Crimson • » •« Is. 4d. — Is. Od. per lb., according 

to quality. 

Arsenic, Sulphide, Yellow Is. lid. per lb. 

Barytes . • . . . . £3 10s. to £6 16s. per ton, accord- 

ing to quality. 

Cadmium Sulphide ..3s, 9d.— 4s, per lb., according to 
quantity. 

Carbon Bisulphide .. £30 — £33 per ton, according to 
quantity. 

Carbon Blaok . . . . 7d. — 7£d. per lb. ex wharf. 

Carbon Tetrachloride . . £00 — £65 per ton, according to 
quantity, drums extra. 
Chromium Oxide, green. . Is. 3d. per lb. 

S 5d. — 9 $d. per lb. Demand very 
brisk. Prices likely to remain 
steady owing to firmness of 
rapeseed oils. 

Lamp Blaok . . . . £48 per ton, barrels free. 

Lead Hyposulphite . . 7$d. per lb. 

Lithopone, 30% ? . . . £22 10s. per ton. 

Mineral Rubber “ Rub- 

pron ** . . . . . . £10 5s. per ton f.o.r. London. 

Sulphur .. .. .. £10 — £12 per ton, according to 

quality. 

Sulphur Precip. B.P. . . £47 10s.— £52 IQs. per ton, ac- 
cording to quantity. 

Sulphur Chloride . . 4d. per lb., carboys extra. 

Thiocarbanilide . . . . 2s. 6d. per lb. 

Vermilion, pale or deep . . 5s. Id. per lb. 

Zinc Sulphide .. . . 7Jd. — Is. 8d. per lb., according to 

quality. 

WOOD DISTILLATION PRODUCTS 

There is a general feeling that the fall in price of acetates 
during the last few weeks has reached its limit, The 
tendency* is now to stiffen again. 

Aoetate of Lime — 

Brown .. .. .. £11 — £11 10s. per ton. 

Grey . . . . . . £15 per ton. 

Liquor . . . . . . 9d. per gall. 32° Tw. 

Charcoal . . . . . . £7 15s. — £9 5s. per ion, according 

to grade and locality. Demand 
quiet but price steady. 

Iron Liquor • . . . Is. 7d. per gall. 32° Tw. 

Is. 2d. „ „ 24° Tw. 

Red Liquor .. .. 10d. — Is. per gall. 14/15° Tw. 

Wood CrooBote . . . . 2s. 9d. per gall. Unrefined. 

Wood Naphtha — 

Miscible .. .. 4s. 9d. per gall. 60% O.P. 

Solvent. . . . . . 5s. fid. per gall. 40% O.P. Firmer, 

Wood Tar . . . . £4 5s. per ton. Very quiet. 

Brown Sugar of Lead . . £43 per ton. 


Acid Carbolio — 
Crystals 
Crude 00’ s 


TAR PRODUCTS 


£17 — £18 per ton, according to 
quantity, f,o.b„ 1-owt. iron 
drums inoluded. 

3d. per lb. 

£13 5s. — £13 10s. per ton ex 
Liverpool. Nominal. 

3od. Sulphide oono. 00/65 About £14 I0a. per ton /dd. 

3od. Sulphide oryst. . . £9 per ton d/d. 

3od Sulphite, Pea Cryst. £15 per ton f.o.r. London, l*cwt. 
'£<$.■■■ kegs included. ..... .. 


.. 6 Jd. per lb. Quiet. 

.. Is. fid. — Is. lod. per gall. Market 
flat. 

Acid Crcsylic, 97/99 .. 2s. — 2s. Id. per gall. Demand 

steady. 

Pale 95% . . ..Is. 9d. — 2s. per gall. Better 

enquiry. 

Dark \ f _. .. Is. fid. —Is. l()d. per gall. Fairly 

steady. 

Anthracene Paste 40% -- 4d. per unit per cwt. Nominal 
price. No business. 

Anthracene Oil — 

Strained .. .. G|d. — 7 £d. per gall. Small demand 

Unstrained . . . . 0d,— Ojd. per gall. 



Benzole— 

■ Crude 63*s 

Standard Motor , 

Pure .. .. . 

Toluol© — 90% .. 

Pure 

Xylol — Ooml. 

Pure 

Creosote — 

Crasylie 20/24% 

Middle Oil . . 
Heavy Oil 

Standard Specification 
Naphtha — 

Solvent 90 /UK) 


7id.— 9d. per gall, ex works in 
tank wagons. 

la. l|d,— 4a. 3d. per gall, ex works 
in tank wagons. 

Is. 5$d.— - Is. 7d. per gall, ex 
works in tank wagons. 

Is. 5d.— Is. 5$d. per gall. Small 
demand for home consumption. 

Is. 7d. — Is. 9d. per gall. Small 
demand for homo consumption. 

2s. 3d. per gall. 

3s. 3d. per gal). 

8d. - 8£d. per gall, . Little demand. 

f fi jd.—G^d. per gall., according to 
quality and district. Fair 
business passing. A little more 
demand for export^ in bulk. 


Is.— Is. 3d. por gall. Demand 

good. ; 

Solvent 90/190 . . 1 Id — Is. per gall. Fair inquiry. 

Local demand good. 

Naphthalene Crude — 

Cheaper in Yorkshire than Lancashire. Demand rather 
better. 

Drained Creosote Salts £3 £3 per ton. Demand slightly 

better. 

Whizzed or hot pressed £0- — '£9 per ton. Demand very : 
poor. 

, £12 — £15 per ton, according to 
district. 

• 42s, Gd.— GOs. per ton according 
to district. Plenty of inquiry. 
Prosj^ects brighter. 

19s. per gall. Steady demand* 

12s. — 12s. 6d. per gall. Market 
dull. 


a-Naphthol 
Dinitrobenzehe . . . 
Dinitrochlorbenzol 
Dinitro toluene— 48/50° C 
66/68® C 

Diphenylamine . ; 
Monochlorbenzol . . 
/LNaphthol 

a- Naphthylamine , 
P -Naphthylamine w 
m-Nitraniline .. 
p-Nitraniline . . 

Nitrobenzene . 

o-Nitroohlorbenzol 
Nitronaphthalene . 
jb-Nitrophenol .\ . 

p-Nitro-o-amido -phenol 
m-Phenylene Diamine . 
p-Phenylene Diamine . 
R. Salt .. 

Sodium Naphthionate 
o-Toluidine 
p-ToIuidine 
m-Toluylene Diamine 


2s. 5d. per lb. d/d.’ %• • 

Dd. — 10d. per lb. naked at works. 
£84 lOs. pertond/d. 

8d. — 9d. per lb. naked at works. 
Is. 2d. per lb. naked at works. 
2s.I0d. perlb. d/d. /’ 

£63 per ton. 

Is. perlb. d/d. 

Is. 3 }d. per lb, d/d. 

4s. per lb. d/d. 

4*. 2 id. per lb. d/d. 

2s. 2$d. per lb. d/d. 

6$d— 5 J4. per lb. naked at works, 
2s. lid. per lb. 100% basis d/d. 
10id. per lb. d/d. 

Is. 9d. per lb. 100 % basis d/d, 

4s. 6d. per lb. 100 % basis; 

3s. lOd. per lb. d/d. 

10s. 2d. per lb. 100% basis d/d. 

2s. 4d. per lb. 100% basis d/d. 

2s. 2d. per lb. 100% basis d/d* 
104. per lb. 

3a. per lb. naked at works; 

3s. lOd. per lb. d/d. 


PHARMACEUTICAL AND PHOTOGRAPHIC ’ 

CHEMICALS / 


Naphthalene- — 

Crystals and Flaked 

Fitch, medium soft 


Acid, Acetic 80 % B.P. 
Acid, Acetyl Salicylic 


Acid, Benzoic B.P. 
Aoid Rorio B.P. 


Pyridine- 


-90/100 

Heavy 


INTERMEDIATES AND DYES 

Business in dyestuffs has been very well maintained this 
week. Slight reductions have been made in the price of a 
number of intermediates. 

In the following list of Intermediates delivered prices 
include packages except where otherwise stated. 


Acetic Anhydride 95% . . 
Acid H. .. 

Acid Naphthionio 
Acid Neville and Winther 
Acid Salicylic, tech. 

Acid Sulphanilio 
AlumimumChloride,anhyd. 
Aniline Oil 
Aniline Salts 
Antimony Pentachloride 
Benzidine Base . . 

■Benzyl Chloride 95% . 

p-Chlorphenol . . , 

p-Chloraniline . . ... 
o-Cresol 19/31° C. 
m-Cresol 98/100% ^ 


p-Cresol 32/34° C. 

Dichlora^iline . I' ^ 
he 4. Acid 
n«ol . . * 



'v ; k v 


la. 7d. per lb. 

3s. lid. per lb. 100% basis d/d. 
2a. 2d. per lb. 100% basis d/d. 
6s, 8d. perlb. 100% basis d/d. 

Is. Id. per lb. Improved demand. 
9d. perlb. 100% basis d/d. 

[.Is. per lb. d/d. 

8d, per lb. naked at works. 

8$d* per lb., naked at works. 

Is. per lb. d/d. 

3s. lid. per lb. 100% basis d/d. 
Is. Id. per lb. 

4s. 3d. per lb. d/d. 

3s. perlb. 100% basis. 

4d. — 4Jd. per lb. Rather quiet. 
2s. Id.— *2s. 3d. per lb, Demand 
moderate. 

2s. Id.— 2s, 3d. per lb. Demand 
moderate. 

Is. per lb. 

2s. 6d. per lb. 100 % basis. 

£85 per ton. 

4s. 3d. per lb. d/d., packages 
extra, returnable. 

28. 2i<L per lb. d/d. Drums extra, 
2*. 4d. per lb. 100% basis d/d. 


Aoid, Camphorio , . 

.Acid, Citric 

Acid, Gallic . . . 

Aoid, Pyircgallic, Cryst. V 

Acid Salicylic 

Acid, Tannic B.P. 

Acid, Tartaric 
Amidol . . , , 

Acetanilide . . 

Amidopyrin . . 
Ammon. Benzoate 

Ammon. Carbonate B.P. 
Atropine Sulphate 
Barbitone .... 
Benzonaphthol . . 
Bismuth Carbonate 
\ Citrate, • . . . 

„ Salioylate 
tt Subnitrate 
Borax B.P. . . . . 

Bromides . . . . 


Ammonium , 
Potassium 
Sodium . . 
Calcium Lactate 


. £47 per ton. Firmer. 

. 3s. Id. — 3s. 3d. per lb., acoordii^ 
to quantity. SaleB stead f 
Price firm. ,T 

. 2s. 6d. per lb* Cheaper. *" 

. Cryst. £51 per ton, Powder £6^ 
per ton. Carriage paid any 
station in Great Britain. > 

. 19s. — 21s. per lb. , 

. Is, 3|d.— 1^. 4d. per lb., less 0°/ ( 
for ton lots. Market still weak. 
2s. 9d. per lb. for pure crystal ir 
2 cwt. lots. 

6s. 9d. per lb. Reeublimed quality 
8s. per lb. Market firm. 

Is. 6d. — ls.8d. per lb., according 
to quantity. Slightly firmer. 

2s. lOd. per lb. Market quiet. 

Is. per lb,, less 5%. 

9s. per lb. d/d. 

2a. per lb. for quantity. More 
efiquiry. 

15js. per lb. 

3s. 3d. — 36. 6d. per lb. according 
to quantity. 

£37 per ton. % 

12s. 0d. per oz. for English make 
14s, 3d. per lb. 

5s. 3d. per lfr spot, 

10s. 0d.-— 12$. 6d. per lb. 

108. 3d.— 12s. 3d. , „ 

0s. — 11s. i t 

8s. 8d.— IQs, 8d. 

Crystal £29, Powder £30 per ton. 
Carriage paid , any station in 
Great Britain. r 

Market exceedingly firm and prices 
advancing, " Raw materials 
dearer. ' 

Is. 8d.— 4s. lid. per lb, ) AcOord- 
1s. 6th— Is. 9d. per lb. f ing to 
IS. 7d. — la. 10d, perlb. / quantity, 
is. 0d.-4$, 8d- pot lb., according ' 
to quantity. Fair demand and. 
...Jteady markat*- v ;x^ 


.<r~ 

fcao^rm \ . „ . : * < 

Jownjfcl^ydo ' ■ >C 4 : ? V* *♦. 

rfycerophaiphate^— •.' 
Calcium, soluble and 
eitrate free . . *> 

blycemphoapbatea— 


mmm 

4s.— 4*. - ‘r 3d. per lb. Slightly Sod. Benzoate, B.P. 
dearer. Spot BUDpliea short. 

2a; Cd.perlb. for-cw^ lots. Price • Sod^ Citrate, B.P.C., 1923 

; fNSr‘'lb«' :'Vi\ 

i48— £49 ton in barrel#) ex -Sod. Hyposulphite— 


,101*3 


2s. 6d. per lb. Supplies of good 
quality now available. " u 
Is, lid. — 2s. 2d. per lb., according 
to quantity. ) 


f Sodium, 5Q% .. . #. 

buaiacbl Carbonate 
^examine v. 

Homairopihe Hydrobro- 
mfda ;-V; ? fr~ 

ydraatine hydrochlor . v 
:ypophospl«ft^a— 
Calcium 

Potassium ...; .* 

Sodium ». . . 

. Ammon, Citrate 
P. ' 

lium Carbonate — 
*ht Commercial . . 
Anma S ium Oxide — 

it Conimercial . . 
Bl«Bavy Commercial . . 
kvy Pure 

[Bi® 

LOl- 

!.R. recryst, B.P, 
tthetic . . 


uriala * , 

I (Hod oxide 
u,Hbrroaive sublimate 
1 *hite precip. . . 
dbmel 

hyl Salicylate 

hyl Sulphonal 
ol ... 
aformaldehyde 
[aldehyde 


fcolphthalein . . 

. Bitartrate — 

&/ 100% (Cream of 
f Tartar) .. 

a. Citrate . . 

%ass. Fefricyanide 
otass. Iodide . * 


. Metabbulphite 
|o8s. Permanganate 
ainino Sulphate 

Resorcin , . 

Socoharin 

Salol 

Silver Prqtoinafce . . 


wharf London, 

Fair, business passing. 

7s. per lb, 

8s. 0<L per lb. 

9s. per lb. 

3s. 6d. per lb. 

2S, 64, •' ,# 

10s. per lb. 

8s. per lb. Fprward prices higher. 
30s. per oz. r >> 

English make offered, 120s. per os. 

3s. 6d. per lb., for 284b. lots. 

4s. Id. per lb. 

4fl» • *t 

2s. Id,— 2a. 5d. per lb. 


£36 per ton net. 

£75 per ton, less 2|%. 

£25 per ton, less 2 J%. 

2s. — 2s. 3d. per lb., according to 
quantity. Steady market. 

60s. per lb., Market much firmer. 

26s. — 35s. per lb., according, to 
quantity. English make. In- 
creasing demand. 

Market very quiet. 

5s. 3d.— 5a. 4d. per lb. 

3s. 6d.— 3s. 7d. „ 

4a. 7d.— 4a. 8d. „ 

3s. lid.— 4s. 

la. lOd. — 2s. per lb. Seasonal 
increase in demand. 

24s. per lb. Slightly weakor. 

I la. per lb. British make. 

2s. 8d. per lb. for B.P. quality. 

la. 4d. — le. 6d. per lb. in free 
bottles and cases. Supplies 
jJTentiful. 

6s. 9d. per lb. 

6s. 9d. per lb. Slightly lower. 
Supply exceeds demand. 

5s. 9d. per lb. 


88s. per cwt., less 2J% for ton 
lota. 

Is. I0d.— 2s. 2d. per lb. 

la. 9d. per lb. Quiet. 

18s. 8d. — 17s, 5d. per lb., accord- 
ing to quantity. Steady mar- 
ket. 

7|d. per lb., 1-cwt. kegs included, 
F.o.r. London. 

7Jd. per lb. spot. Forward 
prices higher. 

2s. 3d.— 2a.. 4d, per oz., in 100 or, 
tins. Steady market. 

5s. 3d.— 6s, 6d. per lb. 

63s. per lb<, in 50-lb. lots. 

3a. 9d. per lb, for cwt. lota. 

9a, per lb. for satisfactory product, 
light itt 


’ Photographic 


£13— £15 per ton, according to 
/'/ ■i,-:... ir.-'v v.’.:,; quantity, d/d. consignee’s sta- 

tion in 1-cwt. kegs. 

Sod. Metabisulphite cryst. 37s. 6d.— 60a. per cwt. nott cash, 
according to quantity. 

16a. per lb. 


Sod. Nitropruaside . . 
Sod- Potass. Tartrate 
(Rochoile Salt) 

Sod. Salicylate . . 


Spd. Sulphide — 

Pure recryst. . , 

Sod, Sulphite, anhydrous 


Sulphonal 
Thymol . 


76a.— 82s. 6d. per cwt., according 
to quantity. Quiet market. 

Fair demand. Powder 2s. — 2a. 3d. 
per lb. Crystal at 2a. 2d,— 
2s. 5d. per lb. Flake 2s. 6d« 
per lb. 

10d.— Is. 2d. per lb. 

£27 10s. per ton, minimum 5-ton 
lots, increasing according to 
quantity, l -cwt. kegs included. 

15a. 6d. per lb. Little demand. 

16s. per lb. 


Acetophenone 
Aubepine .. 

Amyl Acetate 
Amyl Butyrate 
Amyl Salicylate 
Anethol (M.P. 21/22° 0.) 


PERFUMERY CHEMICALS 

12s. per lb, 

158.3d. „ 

2a. Od. „ 

6s. 9d. 

3a. 3d. 

4s. 6d. ,, 


Benzyl Acetate from Ohio 
rine-free Benzyl Alcohol 
Benzyl Alcohol free from 
Chlorine . . 


2a. 9d. 
2a. 9d. 


Benzaldehyde free from 
Chlorine 

3s. 6d. 


Benzyl Benzoate . . 

3s. 6d. 

,, 

Cinnamic Aldehyde — 
Natural.. .. 

18s. 9d. 

M 

Coumorin . . 

19s. 6d. 

,, 

Citronellol . . 

17s. 

tf 

Citral 

8s. 

„ 

Ethyl Cinnamate 

12a. Od. 

„ 

Ethyl Phthalate . . . . 

3s. 3d. 


Eugenol . , . . . . 

10a. 


Geraniol (Palmaroaa) . . 

33a. 6d, 

t* 

Geraniol . . 

11a. 6d.~ 

•18s. 

Heliotropine . » 

6$. 9d. 

»» 

Iso Eugenol 

15s. 9d. 

tt 

Linalol ox Bo is do Rose. . 

26s. 

,, 

Linalyl Acetate . . 

26s. 

ft 

Methyl Anthranilate 

9s. 6d, 

tt 

Methyl Benzoate . . 

5s. 

t» 

Musk Ambrette . . 

50s. 

*» 

Musk Xylol 

13s. 6d. 

tt 

Nerolin 

4a. 9d. 

*» 

Phenyl Ethyl Acetate . . 

15s. 


Phenyl Ethyl Alcohol - . 

16s. 

tt 

Rhodinol . . 

55s. 

tt 

Safrol . - • • 

Is, 10d. 

rt 

Terpineol .. 

2s. 4d. 

tt 

Vanillin . . 

25s. Cd. 

» 


Oil, 


Almond 
S.P.A. 

Anise Oil 
Bergamot Oil 
Bourbon Geranium Oil 
C*®J?horOU .. 


ESSENTIAL OILS 
Foreign 


15s. 0d. per lb. 
2b. 8d. per lb. 
16s. 6d. per lb. 
33a. Od. per lb. 

65p, per cwt. 



10H 


f V AND ? 


;0^.}»Sj;,j9i24, 


Cananga Oil Java 

10s. per lb. 


Cassia Oil, 80/85% 

10s. per lb. 

Dearer. 

Cinnamon Oil, Leaf 

6Jd. per oz. 


Citronella Oil — 



Java 85/90% .. 

5s. 10 $d. 

Dearer. 

Ceylon 

3s. 8d. per lb. 

Dearer. 

Clove Oil . . 

7s. 9d. per lb. 


Eucalyptus Oil 70/75%. , 

2s. 3d. per lb. 


Lavender Oil — 


French 38/40 % Esters 

32s. fid. per lb. 

Dearer. 

Lemon Oil 

3s. 2d. per lb. 


Lemongrass Oil . . 

4s. 6d. per lb. 


Orange Oil, Sweet 

11s. per lb. 


Otto of Rose Oil — 


Bulgarian . . . . 

,40s. per oz* 


Anatolian . . 

18s. per oz. 


Palma Rosa Oil . . 

16s. 6d. per lb. 



Peppermint Oil — 
English 

Wayne County 
Japanese 


Petitgrain Oil 
Sandal Wood Oil — 
Mysore 
Australian 



70s. per lb. Dearer. 

30s. per lb. Higher prices anti- 
cipated. 

18s, 6d. per lb. paid. Practically 
unobtainable for spot or near 
delivery. 

9s. 3d. per lb. 

26s, 7d. per lb. 

18s. 6d. per lb. 


PATENT LIST 

The dates given la this Hat are. Id the case of Applications for Patonts 
those of applications, and In the case of Complete Specifications accepted 
those of the Official Journals lu which the acceptance Is announced. Com- 
plete Specifications thus advertised as accepted are open to Inspection at 
the Patent Office immediately, and to opposition before Dec. 22nd ; they are 
on sale at Is. each at the Patent Office, Sale Branch, Quality Court, 
Chancery Lane, London, W.C. 2, on Nov. 0th. 

!♦— Applications 

Ablett, and Shaw and Co. Grinding aud/or mixing ole* 

machines 24,535. Oct. 16. 

Armstrong (N. V. Algetn. Chemische Produetenhandol). 
Separation of vajxmsed organic substances from gaseous 

mixtures. 24,795. Oct. 18. 

Coley and Hornsey. Rotary furnaces cto. 24,184. Oct. 13. 
Colay and Hornsey. Sealing rotary kilns etc. 24,185. 
Oct. 13. 

General Electric Co., Ltd. Treatment of crystalline sub- 
stances. 24,384. Oct. 14. (Ger., 3.5.24.) 

Heberlein. Prevention of scale etc. in boilers etc. 24,616. 
Oct. 16. 

immy (Raymond Bros. Impact Pulverizer Co.). Pulverizing 
mills. 24,607. Oct. 16. 

Marks ( Maschinen bnu - Ans tu It Humboldt). Grinding etc. 
apparatus. 24,274. Oct. 13. 

Mongereau et Cio. Pulverising machines. 24,518. Oct. 15. 
(Belgium, 15.10.23.) 

Rigby. Drying. 24,524. Oct. 16. 

Stone. Retorts. 24,609. Oct. 16. 

Wilputte. Con^j^ou8 tunnel kiln. 24,181. Oct. 13. 

I. — Complete SpttgL|tifpns Accepted 

17,607 (1923)jj^^^5i- Binding granular and other sub- 
stances. {200,M 
24,850 (1923| 
apparatus. 

II. — Applications y . ' < , 

■ Fairbrot-her jjwlkson Research Corporation). Gasification 
of coal. 24,23# Oct, 13. 

Fairbrother (Jackson Research Corporation). Distillation' 
of carbonaceous material. 24,232. Oct. 13. 


tings and Bodmon. Rotary drying 


Marks (Carbide and Carbon Chemicals Corporation)* 
Processes of rectifying hydrooarbon mixtures. 24,833 
Oct. 18. 

Weber. Manufacture of briquettes from coke smalls. 
24,259. Oct. 13. 

II. — Complete Specifications Accepted j 

17,497 (1923). Sutcliffe. Fuel. (222,931.) I 

18,705 (1923). Cummins* Gas-retort setting$. (222,987.'] 
20,741 (1923). Hinchley, Greenwood, and White. Rapid 
ly drying peat. (223,011.) 

23,259 (1923). Anna rat-one. Preparing liquid fuels for] 
internal -combustion engines. (217,873.) 

28,699 (1923). V. L. Oil Processes, Ltd., Lucas, andl 
Lomax. Methods of refining hydrocarbons. (223,066.) 

7509 (1924), Records. Liquid fuel. (223,140.) 

10,311 (1924). British Thomson -Houston Co. See X. 

III. — Application 

Marks (Carbide and Carbon Chemicals Corporation). 24,833. 
See II. 

III. — Complete Specification Accepted 

28,699 (1923). V. L. Oil Processes, Ltd., Lucas, and 
Lomax. See II. 

IV. — Applications 

Carpmacl (Farbenfabr. vorm. F. Bayer & Co.). Manufac- 
ture of azo dyestuffs. 24,592. Oct. 16. 

Farbeiifabriken vorm. F. Bayer & Co. Manufacture of 
dyestuffs. 24,753. Oct. 17. (Ger., 18.10.23.) 

Hefti and Schnorf. Production of acridine derivatives etc. 
24.305. -Oct. 14. 

Morton, Harris, Jones, Wilson. Wylani and Morton 
Sundour Fabrics, Ltd. Dyes and dyeing. 24,608. Oct. 16. 

IV. — Complete Specifications Accepted ^ 

17,822 (1023)> 

(222,947.) 

20.045 (1923). Eberlein. 
basic dyestuffs. (201,940.) 

V. — Complete Specifications Accepted 

14,571 (1923). Lilienfeld. Manufacture of cellulose soft * 
lion. (212,864.) j 

6125 (1924). Akt.-Gos. fur Anilin Fabrication. Washii 
artificial silk. (212,911.) - 

13,890 (1924). Hurtogs. Spinning viscose. (223,171.) ; 

VI. — Applications 

Brand wood. Dyeing etc. yarns in wound form. 24.54 ; 
Oct, 10. 

Morton, Harris, Jones, Wilson, Wylam and Morto 
Sundour Fabrics, Ltd. 24,008. See IV. 

Soc. Alsacienne do Produits Ghimiqucs. Dyeing of artiflei 
silk. 24,843. Oct. 18. (Fr., 3.11.23.) 

VII. — Applications 

Coke and Gas Ovens, Ltd., and Pearson. Neutralism 

free acid in sulphate of ammonia. 24,493. Oct. 15. 

Coley and Hornsey. Production of magnetic oxide o 
iron. 24,188. Oct. 13. 

Evans. Recovery of ferrous sulphate from waste pickle/ 
24,171. Oct. 13. f 

Soc. d* Etude des Agglom^rds. Production of pure oxide 
of zirconium. 24,468. Oct, 15. (Fr„ 17.10.23.) | 

VII.— Complete Specifications Accepted 
21,136 (1923). Cocksedge. Manufacture of sodium car 
bonatc. (223,015.) 

30,988 (1923). Deguido. Manufaetui*© of barium cyanide. 
(223,082.) 

854 (1924). Comp. G4n. des Produits Chimiques do Louvres. 
Manufacture of zinc sulpliide. (209,757). 

3703 (1924). N. V. Stikstofbindings Industrie Nederland. 
Manufacture of ammonia from products containing cyanides. 
(211,857). 


Barnard. Manufacture of dyestuffsJ 
Manufacture of silicates of the 
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VllL— Application* ’ 

ft General Electric Co., Ltd. Readily fusible glasses and. 
enamels. 24,392. Oct, i i. (Ger„ 3.5,24.) 

I Guy; Manufacture of saggers. 24,165. Oct. 13* * 

It Soc; cT Etude dos Agglom^r6s, Refractory products. 
4,469. Oct, 15. (Fr., 17.10.23.) 

Soc, d* Etude des Agglom^r^s. 24^470; See IX. 

X. — Applications 

r Girouard. Manufacture of Portland . cement. 24,343. 
>ot.l4. 

! Mitchell, Manufacture of cement. 24,763. Oct. 18. 

[ Soc. d’Ktude des Agglom6r6s. Refractory cement. 24,470. 
>et. 15* (Fr., 29.10.23.) 

Stone, Manufacture of Portland cement* 24,810. Oct. 1$. 

Complete Specifications Accepted f 
1 7,238 ( 1923). Caccia, Manufacture of lime-sand concrete- 
22,923.) _ 

17,484 (1923). Douzal. Manufactfci of artificial marble, 

) 7,497.) 

—Applications 

Doles. Recovery of sine from zino residues. 24,503. 
t. 16. 

Coley and Hornsey. Manufacture of iron from iron ores. 
189, 24,190, 24,191, 24,194. Oct. 13. 
eley and Hornsey. Manufacture of steel. 24,172. 

13. 

ley and Hornsey. Manufacture of alloys. 24,193, 

Oct. 13. 

ley and Homsoy. Manufacture of iron. 24,195, 24,197. 

14. 

ans. 24,171. See VII. 

fournid. Production of iron and steel. 24,287. Oct. 13. 
fade (U.S, Smelting, Refining and Mining Co.). Purifying 
nial load alloys etc. 24,595. Oct. 16. 

J Complete Specifications Accepted 

■221 (1923). Barker (Vegetable Oil Securities Co.). 
Iratus for making metal catalyst. (222,922.) 

[,311 (1924). British Thomson-Houston Co. Malleable 
^ductile tungsten composition or alloy suitable for the 
acture of lighting bodies or filaments. (215,348.) 

ppIJcatlons 

frkaldy. Anodes. 24,584. Oct. 16. (U.S., 1G.10.23.) 
Ivy. Dry batteries. 24,508. Oct. 15, 
pitt. Electrolysing fused baths. 24,265. Oct. 13 

-Complete Specifications Accepted 
f2,383, 12,715 (1923). Syc. Anon, lo Carbone. Liquid- 
lit coating on porous bodies of electrodes of batteries or 
ptrolysing-apparatus. (198,656 and 206,471.) 

-Complete Specifications Accepted 

1 50 2 (1923), Bollinghome, Emulsive and detersive agents, 
Bel the manufacture thereof. (222,602.) 

} 17,221 (1923). Barker (Vegetable Oil Securities Co.), 

r x 

HI.— Application 

Farbenfabriken vorm. F, Bayer und Co. Manufacture of 
Sthopone. 24,754. Oct, 17. (Ger., 30.11.23.) 

? 1 1 1.— Complete Specification Accepted - 

19,595 (1923). Naugatuck Chemical Co. See XX. 

XlV. — Application 

Fraaor, Riasik, Fraser and Co., and Shaw and Co. Produc- 
ing rubber eto. solutions. 24,534. Oot. 16. 

XVII. — Applkation 

Carpmael (Farbenfabr. vorm. F. Bayer und Co.). Manufac- 
ture of esters of saccharides etc. 24,835. Oct. 18, 

XIX. — Application 

Krempf. Treatment of protein matter. 24,511, Oot. 15. 


XIX. — Complete Specifications Accepted 

21,018 (1923). Sauer. Purifying and sterilising liquids 0 *m! 
gases. (202,654.) 

21,270 (1923). Sichert. Separating scale- forming salts 
from boiler feed-water. (204,027.) 

1861 (1924), Rushen (Siemcns-Schuckortworko Gos.)» 
Treatment of green fodder. (223,010.) 

XX. — Applications 

Bloxam (Haco-Ges. Akt.-Ges.). Manufacture of compounds 
of alkaloids. 24,377, Oct. 14. 

Carpmael (Kaiser). Manufacture of formaldehyde. 24,755. 
Oct. 17. 

Vidal. Preparation of fatty acids etc. 24,822. Oct. 18. 
(Fr., 19.10.23.) 

XX. — Complete Specifications Accepted 

19,595 (1923). Naugatuck Chemical Co. Manufacture of 
formaldehyde condensation products of aliphatio amines, 
and products obtained thereby. (207,499.) 

27,613 (1923). Poliak, Manufacture of condensation 
products from formaldehyde and urea, thiourea, or their 
derivatives. (206,512.) 

10,105 (1924). Ladoga Soc. Anon., and Maimeri. Prepara- 
tion of diethyl sulphate from ethylene. (215,000.) 

XXL— Applkation 

Evans. Colour photography etc. 24,082. Oct. 17. 

XXI. — Complete Specifications Accepted 

17,003 (1923). Polygraphischo Ges. Photographic print- 
ing-processes, and plates and films therefor. (200,814.) 

17,823 (1923). Albert. Colour photography. (222,948.) 

XXIII. — Application 

Atkinson. Means for quantitative determination of 
selected gases in atmospheres. 24,228. Oct. 13. 


GENERAL NOTES 

Official Trade Intelligence 

The Department of Overseas Trade (Development 
and Intelligence, 35, Old Queen Street, London, 
S.W. 1) has received the following enquiries for 
British goods. British firms may obtain further 
information by applying to the Department and 
quoting the specific reference number : — British 
India : Steel (Director-General, India Store Depart- 
ment, Branch No. 10, Belvedere Road, Lambeth, 
S.E. 1). Egypt : White metal (Inspecting Engineer, 
Egyptian and Sudan Governments, Queen Anne’s 
Chambers, London, S.W. 1, Ref. No. E.S.R/4331). 
Italy : Copper clad and chrome nickel wire (444). 
Netherlands : Glass (445). Poland : Tin, tinplate, 
steel (448) ; Chemicals, rubber (449). South Africa : 
Indiarubber (441). Sweden: Paper (450). Turkey : 
Leather, hides, oils (451). 

Notes <m Plant and Products 

Messrs. Thomas Tyrer <0 Co. have issued the 
October, 1924, edition of their price-list of Sterling ” 
Brand Chemicals. A wide range of products is 
stocked, including A.R. Chemicals, volumetric solu- 
tions, and a large variety of inorganic salts both pure 
and commercial, and organic compounds such as 
benzaldehyde, ethers, and hydrogen peroxide. The 
list gives prices for quantities ranging from 1 lb. 
to 1 cwt. 

An Oil Cooler of novel design Is now 1 wring made 
by Messrs. A. F. Craig & Co., Ltd., Caledonia Engine 
Works, Paisley, for which several advantages are 



clsimsd «»w pile ordinary type of plant. The 
ntachine, which is duo to Mr. »J. Moore, the superin-" 
tending engineer of the Burmah Oil Company’s 
refineries, operates continuously, is extrenifiy com- /„ 
pact and embodies every refinement that can pass 
the test of practice. It consists of a vertical series 
of shallow circular cells (the number depending On 
the capacity), bolted together and supported on a 
fra^e which carries gearing and a scraping device. 



THE “ MOORE-BURMAH n OIL COOLER 

Each cell comprises an upper and lower chamber 
the upper chamber being closed above by the bottom 
of the next higher OfcH, The oil to be cooled flows 
through the upmp- ; dj|kif>ers only, in series from top 
mefgiBlhe cooling medium, brine,. 
t chambers in scries in the 
paraffin or other wax (the 
r te for treating any mineral, 
oil) is deposited on the smooth 
ie cylinder, and is scraped off as 


— 0 — — ~ 

to bottom, wL 
flows through thOj 
reverse direction, 
coolers being s 
animal, or vege.^ 
inner surfaces of$ 



it forms by well-designed, adjustable spring scrapers. 
If required, refrigeration can be saved by using some 


. to P, cells “ » heat intcrchiilger (as ‘in tpbuiarl 
owlets), the cold filtered oil being pumped through 

"chJS 1 ? ^ m P^.of brine, this cooler is 
mimed, to give a much highe* unit transfer of heat 
tfiaa any other cooler, and a 12-Cell ynit has actually! 
cooled as much as 1500 gallons of heavy oil andf 
paraffin per hour, though it should be noted that the# 
capacity depends so much on the nature of the oil 
and the content of paraffin or stearin© which is to be 
. ... extracted. ‘ 

Glass Carboys have Hot sufficient strength in theni-i 
. selves to hold together without bursting when filled 
- with a heavy liquid. For this Reason a carboy is 
always provided ?with a hamper, which, if of sound 
design, should follow the contour of the glass as 
closely as is possible, The pioneer manufacturers of 
carboys m. this hfUntry are Messrs. R. and H, 
Leigh and Sons, Ltd., of Bolton, a firm which was 
the original patentee and inventor of the carboy 
hamper in 1870. The ordinary carboy makes a 
somewhat top-heavy package, and when used singly 
or m small numbers, some provision is necessary to 
prevent falling over. To meet this difficulty Messrs/ 
Leigh and bom originated the “ Safety Crate ” for 
the Railway Clearing House. This safety crate has 
been widely adopted and with certain adaptations, 
such as the chinaman hat hoods," can be used for 
tbe transport of dangerous liquids, such as acetic 
anhydride. An accessory essential to the user of 
carboys is a carboy stand and tilter, which Messrs. 
Leigh and Sons supply either in stationary or 
portable types, in addition to the invaluable carboy 
barrow. Everything relating to carboys is supplied 
by this Bolton firm, even down to smaller gear such 
as carboy stoppers made of acid-resistant fire-clay 
/he Eastman Chemical Co ., of Rochester NV- 
has issued a twelfth list of Eastman Organic Ohemica, 

The list contains the names of over 1800 chemie 
kept m stock, and more are continually being add! 
t ft? e & r .°^P s are ava il a ble : — “ Eastman’s ’’chemic! 
of the highest purity obtainable, “ Practical ” cherj 
® a r jf 9* sufficient purity for laboratory work, a; 

I echnical chemicals as obtained from large scii 
manufacturer^pln addition, many biological dy 
vital stains anaindicators are stocked. Data showi* 
the purity of the plant products are supplied <[ 
request, and the company states that it would be gh 
to hear of new organic compounds available U 
purchase, or new sources of supply, and of chemiea 
required as it desires not only to prepare material' 
but to act as a medium for the mutual assistance r! 
organic chemists. j 


PUBLICATIONS RECEIVED 

The Influence of the* Ingestion of Potassium 
Chlorate, Soditjm Chloride and Water on the 
Oxygen Capacity of the Blood. By Victor Rose, 
Pp. 2. Reprinted from the: Proceedings of the Society 

for Experimental Biology and Medicine. 1954. XXI 
Pp. 182— 184. ' 

The Electrolytic Theory of Corrosion. By Wilder D* 
Bancroft. Pp. 785—871. Reprinted from the Journal 
< ; :-i ?| Vpl. XX vpi. , August. 1924. Wk 
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EDITORIAL 


rT^HERE are only three Or four men who would 
I have had the temerity to address the 
■ ' members of the Society of Chemical Industry 
on recent experiments in Protection and only one, 
our President, Mr. Woolcock, could have performed 
this feat so well as he did. He has one unique 
qualification : he knows, as only those who have 
been intimately concerned in some of these experi- 
ments can know, how they have been conducted, 
and with what result. avoided a 
discussion of the merits of Free Trade and Pro- 
tection ; at times he resembled a skilful skater on 
thin ice which would hardly bear him, at other 
times he explained clearly and judicially the 
'advantages and disadvantaged of the three different 
varieties of Protection which are now practised in 
this country and the conditions which should guide 
those who have to choose between these three 
varieties. He carefully avoided, as the saying is, 
partiality on the one hand and impartiality on the 

f iller one. Twenty years ago many of us read with 
ufcisan avidity the pamphlet by Arthur Balfour 
L Knsular Free Trade and the many speeches by 
Joseph Chamberlain. Wo knew several selected 
sages by heart and were familiar with a great 
{is of controversial literature and statistics which 
could interpret to his own liking. In all this 
of oratory and fegst of argument there was no 
|h careful and scientific a treatment of the subject 
If. Woolcock gave us last Monday. He indulged 
no prophecy ; he told us how the different pro- 
ctivc measures fitted into our. British system and 

! ow in our essentially British way the measures were 
onceivod and put into operation. We heard in the 
pbsequent discussion a reference to certain funda- 
mental and immutable principles ; Mr. Woolcock 
idicated the means of detecting which principles 
fire fundamental and immutabkyipind the effect on 
jkhem of some Variable conditions. The prosperity 
of the chemical industries of this country is of vital 
interest to every fthemist ; Mr, Woolcock’ s address 
helps! us to understand how Protection affects certain 
parts of thia industry ; it seems to us that his address 
is singularly novel ahd opportune, and that every 
chemist, whether he is interested in politics or not, 
should read his careful and weighty words and 
remembet his conclusions. This address is a striking 
departure from the technical and analytical dis- 
courses which have formed a large proportion of 
pjeetin^" 9% s^tipns. " 


cussion of the paper clearly showed that the topic, 
controversial as it might have been in less skilful 
hands, was handled so as to interest the audience 
and to set many scientific minds thinking . how a 
number of political questions could be investigated 
with equal care and caution and the great problems 
confronting us be reduced to simple terms freed from 
the oratory which is necessary to stimulate the great 
mass of the population but is a cloud and a distraction 
to those who have been trained in scientific methods. 
* * * 

Thus with, the year seasons return ; the shooting 
season has been prematurely closed by the election 
season ; the dining season has begun, The * joint 
dinner of the Society of Chemical Industry and the 
Chemical Industry Club will be held on Friday, the 
14 th inst., at the Hotel Victoria, Northumberland 
Avenue. The Society and the Club have many things 
in common besides the dinner. When we consider 
how popular the Club is, and how much it is fre- 
quented by chemists and by others who are glad to 
be associated with chemists, it is somewhat surprising 
that such a Club was not founded many years ago. 
Well, better late than never, as the astronomer said 
when he missed his train. Founded it was in the 
fulness of time and now flourishing ; it is a permanent 
and valuable part of our corporate life. The dinner 
will bo a pleasant gathering, the numbers will be con- 
siderable, the music and speeches will prevent any 
prolonged and bitter arguments between those who 
doubt, and .those who advocate, the validity of alter- 
nate polarities or the electro- negative character of zinc. 
There will be an atmosphere of content; sweet are 
the thoughts that savour of content ; there will be 
harmony, such harmony is in immortal souls. < We 
trust that those who partake of the feast will murmur 
as they leave : “ Fate cannot harm me, 1 have dined 
to-day.” But let not the dinner be a mere meal ; let 
us regard it as a contribution to that better under- 
standing of each other and of ourselves which will 
lead to more concerted action, more community of 
thought, the highest common factor of human expe- 
rience, united action towards an important end, the 
advancement of human happiness and human pros- 

S . These are dark days; we can all help to 
en them. One of the greatest duties wluch 
man has i« to be cheerful ; to a certain extent this 
power grows by experience ; the longer we live the 
happier we become. And in the month of November 
$Wj8 duty is unusually necessary. 
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ECONOMY IN THE GENERATION AND 
UTILISATION OF STEAM. PART I 

By CHAS. F. WADE, A.M.I.Mech.E., A.M.I.E.E. 

When we talk about “ coal,” it is not sufficiently 
realised that this is a general name for a elms of 
material rather than a substance of definite composi- 
tion and characteristics. Coal may range from the 
almost pure carbon known as anthracite to the semi- 
lignite with no uncombined carbon in its composition, 
and consisting mainly of volatile hydrocarbons, 
moisture and incombustible matter or asn. Between 
the two extremes mentioned there is an infinite 
variation in the composition. While, on the one 
hand, the variation in the properties of coal presents 
the valuable feature that we have a selection of what 
is virtually a large variety of combustible material, 
each variety of which has certain properties which 
make it of espeoial value for specific purposes, on 
the other hand the variability, if neglected, may 
lead to considerable financial loss through insuffi- 
cient attention to the particular properties required 
in the fuel for the special work to which it is to be 
applied. 

Only too often is the purchase of fuel for manu- 
facturing works left in the hands of a quite non- 
technical Stores Department w hich asks for coal of 
some particular name or decides upon purchase 
on the basis of size and price only. Such a method 
of buying almost invariably leads to financial loss, 
because even with coal from the same seam and pit 
large variations will occur from time to time in the 
composition of the fuel supplied, whilst the label 
on the truck or name of coal on the invoice does not 
always give a correct description of the material 
supplied by the agent. 

This series of articles being particularly concerned 
with matters relating to steam raising, we will 
confine ourselves to the discussion of the desirable 
properties to be looked for when selecting a suitable 
fuel for economical steam raising. 

Calorific Value 

Although selection of fuel by calorific value 
against price will bo a quite unsatisfactory basis 
of purchase by itself, yet this test forms an essential 
preliminary without which ultimate commercial 
valuation cannot he carried out. The test for 
calorific value is the starting point, and the. starting 
'point only from which we proceed to make further 
investigations as to the physical properties of the 
fuel so as to arrive at the actual suitability of the 
fuel for our purpose and to calculate the necessary 
deductions to be made from the theoretical heat 
value as disclosed by the calorimeter. The calori- 
meter test gives no idea whatever of the nature of 
the fuels tested, and will correctly give similar heat 
values for a number of fuels having widely varying 
characteristics in use a'Jff^'VHtimate commercial 
values. 

Many pcopl^rhave attempted to arrive at a valua- 
tion of coal oh the basis of B.Th.TJ. of heat value 
per unit ot price. TJys system would be scientifically 
correct i^&nditio^of^Ciso were Reform in every 


case, and the ash content and percentage hydrogen 
of the fuel w ore constant in composition and amount 
respectively. Selection by calorific value will only 
be correct where the coal is already known to he 
suitable in respect to its proportion of volatile 
matter and fixed carbon and the nature of its ash. 
Even then the commercial value of the fuel will 
not bear a regular proportion to the calorific value, 
as the calorific value does not decrease nearly so 
rapidly as the practical * value with increase of ash 
content. 

Practical Selection of Coal 

This involves a simultaneous investigation of 
the various properties of the fuel in the laboratory, 
together witn careful observation of the behaviour 
of the coal under working conditions, combined with 
careful tests of the various losses associated w r ith the 
particular fuel under observation. 

In addition to the test for calorific value the 
other laboratory investigations consist of proximate 
analyses of the fuel so that its composition in terms 
of moisture, volatile matter, “ fixed ” carbon and 
ash will be determined, together with Visual observa- 
tion of the coking properties of the coal and the nature^ 
of the ash. It is usual to include a sulphur deter 
mination in addition to the proximate analysis, but 
for steam raising purposes this is of little value and 
may be omitted without detriment to the pra 
value of the results obtained. 5 ^ 

Proximate Analysis \ 

This consists essentially of a progressive heating’ 
of the fuel under varying conditions of temperature 
and air admission. A detailed description of the 
various stages of this analysis is outside the scope 
of this article, but a summary of the procedure is 
given herewith. 

(1) Moisture is determined by heating a weighed 
sample of the finely powdered fuel in a current of 
air in an air-jacketed oven until there is no further 
loss of weight The difference in weight before 
and after heating gives the uncombined moisture 
in the fuel As with all the stages of proximate 
analysis, this test must be carried out under standard 
conditions, preferably those recommended by the 
Fuel Research Board and published in their Interim 
Report on Methods of ^Analysis of Fuel (H. M. 
Stationery Office). ^ 

The moisture test should be carried but on the air- 
dried fuel or a sample of the fuel which has been 
powdered and placed in a desiccator overnight. 
Free moisture is not a characteristic feature of any 
fuel, but is influenced mostly by weather conditions 
in transport and does not therefore affect, the real 
value of the coal. 

Water also exists in the combined form in coal 
mainly as carbohydrates of the cellulose type, whilst 
hydrbgen and oxygen alefo occur in other portions 
- of the coal substance, but the original combinations 
of these elements are but slightly known at present. 
Empirical formulae are available by which a clcse- 
approximation to the actual percentages of oxygen 
and hydrogen may be arrived at, but a knowledge 
of the percentage of hydrogen is the more important 
point in determining the actual practical value of a 
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bituminous coal or other fuel containing appreciable 
proportions of hydrogen. 

(2) Volatile, Matter is determined as a percentage 
of the fuel by heating a sample in a covered crucible 
.without access of air until the whole of the volatile 
hydrocarbons are expelled. In order to obtain 
uniform results the temperature employed must 
be standardised because very large variations in 
volatile matter will be caused by heating at different 
emperatures owing to the variation in the nature 
>f the reactions. The temperature now adopted as a 
itandard is 900° C. The residue from the volatile 

patter test is the coke, consisting of the “ fixed ” 
carbon and ash of the original fuel. 

(3) Percentage Ash is obtained by roasting a sample 
of the fuel in a muffle at a high temperature and in a 
current of air until the whole of the combustible is 
removed and only incombustible residue remains. 

, These three tests constitute the usual routine of 
[proximate analysis, the percentage of fixed carbon 
feeing obtained by difference from the other three 
determinations. 

| Hydrogen in Fuel .—' This may bo determined di- 
rectly by the ordinary methods of organic analysis, 
in a combustion tube ; but this is not usual in the 
|najority of practical fuel laboratories. Hydrogen 
Kb usually calculated by means of some empirical 
formula, such as Diederichs’, which is as follows 

Gfj, -«> 

rherc H — percentage of hydrogen in the com- 
bustible. 

V rra percentage of volatile matter in the 
combustible, 

id combustible ~ Volatile matter plus fixed carbon 
The total hydrogen in the air-dried coal will there- 
fcro be the hydrogen as found above plus one-ninth 
“the moisture, 

I The importance of the hydrogen content lies in 
e effect of the water produced by the combustion 
hydrogen in absorbing a very ‘large amount of 
lat which is carried away in the waste gases in the 
nn of latent heat of evaporation, in addition to 
isible heat and superheat. In the calorimeter the 
iple of this heat is recovered, owing to the cond on- 
ion of the water of combustion, thus giving a 
;her figure of heat value than can be obtained in 
^ctice where condensation does not take placo 
lore the gases reacli the atmosphere. 

'jofee. The coking properties of the coal may be 
■ Y well observed during the test for volatile matter, 
L.. note should be made of the hardness and coher- 
?e of the coke produced. Heavily caking coals are 
ibe avoided as far as possible when selecting steam 
for average working conditions because of the 
difficulty in obtaining complete combustion 
i moderate draught without excessive opening 
♦firing doors for slicing and poking. 

^sh.^-The principal poinj; to be noticed about the 
is its fusibility. ^ Xow fusing-point in h is 
jenarally caused by iron coihpoundfl which exercise 
strong fluxing action on the other constituents of 
the ash. Such low fusing-point i$ shown in the 
proximate analysis by the colour of the ash, which 


varies from dark chocolate brown in the very fusible 
ash to pure white in which case the iron content is 
negligible, and the fusing point very high. Low- 
fusing ash reduces the practical value of a fuel much 
more than a high-fusing ash. In addition to the 
actual reduction in heat value, due to the incom- 
bustible matter, there is its action in closing up the 
firegrate spaces so that combustion is retarded. 
Again the molten slag entraps and envelops appreci- 
able quantities of carbon so that combustion is 
arrested, however much air is admitted to aid in the 
process. Incidentally it. may be remarked that 
American coals are very troublesome in this respect, 
and it is for this reason that pulverised fuel is finding 
such wide adoption in the States. 

Apart from questions of direct economy in the 
use of fuel with a low-fluxing ash, considerable 
additional expense in the maintenance of water-tube 
boiler brickwork is caused by the fluxing action of 
the iron compounds on the brickwork, which requires 
much more frequent renewal than when high-fusing 
ash is present. This also applies to the east-iron 
firebars, which burn and fuse much more rapidly with 
the low-fusing ash. Owing to this trouble the 
testing of ash fusibility is a regular feature in fuel 
investigations in many modern American plants. 

Working Tests of Fuel 

Before actual placing of a contract for the supply 
of a fuel a preliminary order should be given for a 
truck or so, of each coal which has been offered 
and has shown itself to be of apparently suitable 
character from tests of calorific value and proximate 
analysis, so that observation may bo carried out 
upon the behaviour of the fuel under working con- 
ditions. Such observation should be carried out 
upon a boiler provided with a water meter on its feed- 
pipe, so that the rate of evaporation may be observed 
and regulated. 

During the working test of the coal the following 
observations should be made : — 

Test of waste gases by means of the Orsat apparatus 
and determination of the maximum percentage of 
carbon dioxide obtainable without carbon monoxide 
being present. 

Temperature of waste gases. 

Maximum possible rate of evaporation without 
carbon monoxide being present in the waste gases. 

Average percentage of carbon dioxide in the gases 
during the whole of the trial. 

Coking characteristics of the fuel, also tendency 
to slagging ash or otherwise. * 

Power required by draught fans. 

Amount of fuel used and ashes removed. 

Ultimate Evaluation of the Fuel 

Having obtained the neoessary laboratory and 
boiler, house data as described, we are now in a 
position to form an accuratggdea of the practical 
value of each fuel offered byvarious tenderers, in 
terms of B.Th.U. per unit of cost. 

The first deduction to ue made from the calorimeter 
value of the coal is the unavoidable loss due to water 
yapour or steam in th# waste gases, caused either 
by moisture or combined water in the original fuel, 
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or by combustion of the hydrogen. This loss, known 
as the hydrogen loss, is obtained from the following 
formula : — 

Loss per lb. of fuel == ' 

9H([212 — t] + 9704 -f {0*48[T~212]}) 

where 

H — Hydrogen in fuel expressed as a fraction. 

t *»! Temperature of air in degrees F. 

T s=s Temperature of air in waste gases in degrees F . 

The higher or gross calorific value of the coal, less 
the above deduction, gives us the lower or nett calor- 
ific value at the temperature of the waste gases for 
the particular case under observation. The com- 
mercial value of the fuel is not, however, by any 
means represented by the lower value already arrived 
at, for a further deduction will have to be made for 
the sensible heat loss in the waste gases when working 
under the most favourable conditions. The method 
of calculating these losses would require a very 
considerable amount of space to describe, but the 
form u he may be obtained from various books on 
the subject. 

The next deduction to be the loss due to 

unburned carbon in the ash Jiq|j|g| this is obtained 
by taking the difference bctw4»Stlie absolute ash 
as found by proximate analys^Pmci the percentage of 
ashes removed and calculating this as a percentage 
of the fuel used with the assumption that the increase 
of weight is due to carbon with a calorific value of 
14,544 B.Th.U. per lb. This final deduction leaves 
us with the practical thermal value of the fuel and, 
under some conditions, is a measure of the commercial 
value. 

Where coals are being selected from a large number 
of qualities which vary widely in calorific value and 
ash content the cost of labour in firing and ash 
removal will have to be takon into account. This is 
of considerable importance when considering the 
purchase of low-grade fuel at what appears to be a 
particularly advantageous rate if basea upon calori- 
meter tests. Not only are labour charges and power 
costs increased when low-grade fuels are used, but 
the practical working calorific value will be a smaller 
percentage of the calorimeter value than with high- 
grade fuels owing mainly to the physical effect of 
the ash in reducing the possible thermal efficiency 
obtainable, as well as the maximum possible output 
of steam per boiler unit and per man employed. 

Although the reduction below the theoretical 
thermal value does not increase very rapidly at first 
- ■with increase of ash percentage, yet the rate of reduc- 
tion increases very rapidly with ash increase until 
with a coal containing 40 per cent, of ash the practical 
value is zero under normal conditions of draught and 
firegrates. 

If it is desired to taJraLfUll advantage of the low 
price at which are usually offered, 

the conditions undSBfcfch such fuel is to be used 
will ha^ejflpbe m^RH^able for the purpose, but 
thia ^ijgp be a fWpljL proposition unless it is 
mt ■ lo^fmaetuel permanently. ’ 

• $4 Op^: ta selected, for any purpose with as 

’ a ;pejpentagfe of volatilPinatter as can be econo- 

miciBy ,|pried with existing conditions and^ possible 


requirements as to a reducing atmosphere ; it should 
have as low an ash content as possible, and the ash 
should be as free as possible from iron compounds ; 
it should not form a dense coke if required for steam 
raising ; it should have the highest possible calorific 
value per unit of price ; and for steam raising pur- 
poses it should never bo purchased in a larger size 
than about 4 -inch cobbles. 

THE MAKING OF A GOMPLEAT CHYMIST 

By HENRY £. ARMSTRONG 

(Continued) 

Students are not often allowed to make experiments — 
seldom, if ever, encouraged to do so. They are 
spoon-fed on demonstrations and verifications. Think 
this out, please ! Lecturers are falsely said to show 
experiments— you can’t declare the result of an 
experiment in advance, though you may foresee it ; 
an experiment is a question put, not an assertion ; 
you can give demonstrations to justify faith in your 
statements. Assistants are properly called Demon- 
strators ; the Experimenter, let alone the Philosopher, 
has Pot hitherto been officially recognised. 

If you study Bernard Shaw’s Joan of Arc you will 
realise that the lecturer who gives demonstrations is 
just a miracle worker. We no longer believe in the 
miraculous and fortunately we do not always trust 
lecturers ; their miracles may often be read more ways 
than one, as books may ; you will remember what 
Stevenson says in the passage I quoted. Only some 
of us, far too few, are seeking to make experiments. 

It will be the office of those among you who become 
** thinkin’ men ” and acquire “ bloomin’ souls,” when 
you go into schools, to deal with a very awkward 
situation. You will desire to be logical but the 
examiners controlling you— probably the Board of 
Education Inspector also — will only take the old coin. 
You must slip your logic in unawares. No head- 
master will suffer a teacher who makes boys think— 
if they did they would find out the absurdity of the 
school system. To-day, Oxford and Cambridge, in 
particular, make the rational teaching of Science in 
schools impossible by setting questions, in the College 
entrance examinations, which are not fit even for 
their fellows. Boys are asked to gas about Ions and 
Electrons and all sorts of high falutin’ matters 
but never a question on real fundamentals. No 
worse service to science teaohing was ever done thap 
that of allowing the Intermediate Examination to 
be taken from school. The Board of Education 
special courses have an equally bad effect. The 
work can’t be done properly under school conditions: 
without cramming. School is the place in which 
as broad a general foundation as possible should be 
laid it hasn’t the scientific atmosphere ; in school 
there should be no teaohing of special branches of 
scientific aptivity, no chemistry evep, certainly no 
elaborate makers’ apparatus— only a general course 
bearing upon the affairs of life. 

This may equally be asserted of the period at the 
University up to the firsjb degree~-this should be tti*; 
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ni^al bourse but no clasp should be held without 
the medal. Each special subject might well have 
its clasp. The growing tendency to give degrees in 
special subjects is one that appals me. Thoroughness 
of knowledge and breadth of outlook are the essential 
qualifications in every profession to-day. Scarcely 
[ a problem in chemistry can be dealt with from a single 
point of view ; ’nor can any problem in practice. 
The one-sided treatment to which problems are 
bein^ submitted is leading us nowhere in particular 
and is a great waste of time and energy. 

The burden now laid upon the student is an intoler- 
able one — far greater than he can bear ; what is 
worse, he is asked to memorise so much that he has 
no time left in which he can learn to think. The 
practical work is not well thought out and there is 
’far too little of it. So-called research work is brought 
in at the end, too late to give the mental balance 
| which didactic and dogmatic teaching have all but 
destroyed. 

L Chemistry needs cleaning up — a thorough stock- 
Jtaking of what we have ana a clear decision as to its 
value. We need to develop a true philosophy of our 
science which the student could assimilate : — 

O for a Muse of fire, that would ascend 

The brightest heaven of invention. 

A kingdom for a stage, princes to act 

And monarchs to behold the swelling scene. 

Of our kingdom we are sure, for it is the world, 
Nothing less ; princes to act are wanting, who will 
/nfold the drama we have composed in terms that 
monarchs and the common people will understand. 
T* (members of my class are the greatest sinners — 
/fere “ over-full of self allairs ” and make no 
fn^tsoned effort to come down from our stilts. We 
lire in no way ourselves possessed by the scientific 
spirit. Let me give an illustration from my own 
persop. Recently I have had to ask why 1 was born 
so soon. Prof. Bancroft, the authority on theoretical 
questions in the U.S.A., has been moved to discuss the 
Action of Metals on Nitric Acid and to come to the 
broad conclusion Acworth and .1 came to in 1877, 
that the metal merely displaces hydrogen from 1 lie 
acid and that productst>ther than a nitrate are due 
to secondary interactions— that, as Bancroft put it, 
^the interaction is a case of electrolytic corrosion. 
iMy remark upon this is, that if Bancroft be right and 
I but plagiarised him, therefore, in 1877, chemists 
generally must have been very obtuse -for none has 
accepted the viow. The story of nitric acid is a dis- 
graceful muddle in the text books. The case is made 
worse by tile fact that, from 1885 onwards, I have 
persistently Contended that all chemical interchange 
isjc lectrolytic in character. No one has either ac- 
wfctcd or denied my explanation. No other explana- 
jPg has been offered. The Arrhenic hypothesis 
Bferely states that action is between ions ; nothing 
P said as to the conditions which determine inter- 
action. The subject is calmly left untouched. 
Chemists ate satisfied to be without, any clear con- 
ception of the nature of the process by which they 
gain their living. Such appears tC be the psychology 
of the scientific mind— it can flatly say: “I won’t 
think ! It doesn’t ! ” 


Some of you may remember how the sage, Sembo- 
bitis, answered Balthasar : “ My Lord, science is 
infallible but the learned often err ” ; how, when 
Balthasar had discovered a star and urged the Sage 
to admire it, “ Sembobitis did not sec the star because 
he would not see it. Wise and old, he did not like 
novelties.” On this issue, I would have you study 
Walter Pater’s Marius the Epicurean { Macmillan and 
Co. 3s. 6d.). 

The learned should be made to wake up. Here 
the Compleat Chymist will come in— he must be a 
person trained to reason ; doubting all things, 
ready, at all times, to discuss. 

To give a technical tone to our talk, let me go ft 
little further into this question of the acid function 
and also refer to certain fictions which are commonly 
put upon the student and which he is weak enough 
to accept. Just as in old days the doctrine of 
original sin was accepted by the good, water is made 
an original sinner in chemistry — it starts life bad, 
we are told. It is dissociated into its ions, though 
ever so little. The logic of this assertion is ridiculous. 
It is based upon the statement of one Kohlrausch that 
water which he had purified so far as ho was able 
still had a certain slight electrical conductivity. The 
assumption made is, that the water he examined 
mis pure. What does pure mean ? To my thinking, 
the tiling itself — free from all impurity. It is incon- 
ceivable that the Kohlrausch v r ater can have been 
pure, in this sense ; no vessel we can use is to be had 
free from surface impurity, even if it be not to some 
slight extent itself soluble. The doctrine of the 
original sin of water is, however, so firm a matter 
of faith among chemists that it is useless to protest. 
Now r that Bishop Barnes is coming to Birmingham, 
perhaps a new miracle may be enacted : he gave 
away the Church’s doctrine of original sin at the 
British Association meeting, at Cardiff, two or three 
years ago ; perhaps, under his patronage, your 
Professor will become a convert — or should I say 
pervert— to the doctrine that water lacks morality 
through evil associations and would not in itself 
be bad could it be forced away from their company. 

You know the Arrhenius speculation — I use the 
w r ord advisedly, as it never was a theory — about 
electrolytes generally : that they exist in solution, 
more or less, as free ions; hence their activity. 
Though a conceivable hypothesis, it is in no way a 
necessary one and there is not a shred of proof that 
it holds ; the facts, in large measure, are against it. 
Yet it remains fashionable at the end of nearly forty 
years. Who will say that chemists are not like the 
proverbial old w oman ; that their motto is not the 
simple converse of hers — “ I know it’s untrue but I 
believe it ” ? Let us hope that some day soon, if not 
the knight of the Daily Mail some other doughty 
champion of scientific truth, may tilt them into 
unbelief. I learn that tailors are at last advising 
their customers that the cult of the turned-up 
trouser is nearing its end — so Shy thing may happen ; 
I fancy, indeed, that the day is not far distant w hen 
the crowd wiU see that thfeir king has no clothes. I 
hope you remember your nursery tales. 

The short skirt of the male chemist to-day is the 
acid reduced to its hydrogen ion: his nakedness is 
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astounding, his modesty nil in wearing so little. 
The fashion is but a fashion — there is not the slightest 
reason to suppose that the acid radicle is not co- 
operative in all interactions of acids. 

These just by way of example of problems to which 
the Compleat Chymist may well turn his attention, 
straws which show how carelessly blows the wind of 
belief among us, how doctrinaire we are apt to be, 
how difficult it is to be philosophical; I lay no claim 
to superiority but in life there must bo times when 
the man of thought feels that, like Gilead ,P. Reck, he 
has struck ’ile. Such thought was mine in 1877. 
As my orbit seems to bo 44 to 47 years, I feel that 
I may well await the time when my unbelief of 
1885- (> and onwards in ions as free lovers becomes 
current as the belief of our tribe. 

Last, lot me ask — is the Compleat Chymist pos- 
sible ? Only by the method of very gradual approach 
and never the finished product ! First, let us recog- 
nise that only the few can approach completeness. 
Special provision should bo made for the drones, not 
to overburden them, whilst training them to be com- 
petent artificers, yet seeking to charge them with a 
sufficient burden of logic, so that if the “ thinkin’ 
man ” arise in them at any time, a “ bloomin’ 
soul ” may have the chance to frame itself. I have 
known more than one such case of late development 
in after-life among my pupils : suddenly, some 
chord has been struck to which there lias been real 
response. Will you believe it, I was desperately 
afraid, at one time, that the now Sir (William) Pope 
would never make a chemist ; that he might dege- 
nerate into a mere mathematician. However, one 
day, something happened : all at once his mar- 
vellously dextrous fingers were at work in every 
direction ; the “ bloomin’ soul ” was there and in 
full operation. 

To return for a moment to nitric acid. If, as 
Faraday maintained, the terms chemical and elec- 
trolytic action be synonymous, if all chemical inter- 
change be electrolytic in its nature, the acid can act 
only in one way and, as it were, in one place : the 
radicle II at the one and the radicle NO a at the 
opposite “ contact ” with the metal. The only 
possible product of the interaction of a metal and 
nitric acid (given the necessary third component of 
the electrolytic system) are* hydrogen (H 2 ) and the 
nitrate. The secondary products are due to the re- 
duction of the acid — by what '? Not by the hydrogen, 
even when nascent — i.e still in circuit: this cannot 
be, as hydrogen is formed away from the acid radicle 
and the radicle can act neither in two pkices nor in 
two ways at once. The primary reduction of the acid 
must be due to some other cause. We know as a 1 
fact that nitric oxide is the primary reducing agent 
and it is probable tj| at hydrogen comes into operation 
only after a rediusjjbite/ 4 nitrous compound ” has been 
formed by thdfrjffiteraotion of nitric acid and this 
oxide. 

The Co m pleM Chymist will be an artist and — as I 
have said elsewhere in speaking of the work of 
Sir James Dewar- the experience of ages goes to 
show that Art of every kind is a matter of individual 
expression and that it cannot brook control. He 
must, therefore, as far as possible, be left to his 


own devices and mainly learn by doing. Neither at 
school nor at college, to-day, can the student learn 
to help himself nor to think for himself : he is so 
ceaselessly tutored and directed ; ho must work 
at play as well as play at work ; he has no time „ 
in which he can cultivate hobbies and interests,! 
little chances of becoming a good Naturalist. TheJ 
true chemist is but little else : the world is hisJ 
oyster, to open with stirring rod, test tube and! 
balance. | 

As chemistry is before all others the experimental! 
science, the early period of study at school and theri 
at college should be spent in real experimenting— I 
not in mere verification work. In other words* 
Besearchy as we are pleased to call it to-day, shoulcr 
come at the beginning not the end of the coumj 
and be continued all through it. It is the attitude 
that counts in learning chemistry. Most students 
begin research work after the art of experimenting 
has been memorised out of them. As I have said 
elsewhere, in addressing the Institute of Chemistry, I 
would have students spend much time in familiarising 
themselves with materials, but the work should be 
done from their own reading not from any laboratory 
manual. Just as the bug-hunter collects, sets and 
arranges his insects, so the chemist should hunt down 
this and that compound and bring it into being 
on his bench. The Squeers principle of learning 
to spell winders by cleaning ’em has to be applied 
in chemistry. I am not speaking at random when 
I give this advice. 

As to reading — most reading is mere memorising : 
the art of reading, to which I have already referred, 
is rarely learnt by the student. As Sir Nathaniel 
says {1 Jive's Labour Lost) : — 

He luith never fed of the dainties that are bred in a book ; 

He hath not eat paper, as it were ; ho hath not drunk ink ; 

His intellect is not replenished ; he is only an animal, 
only sensible in the duller parts. 

He hasn’t pegs in his closet to hang the clothes 
upon which the examiners would have him own: 
so he just throws them at random into the press 
and may or may not be able to find this or that 
article when called upon to produce it. He has no 
joy in his clothes. The only way to read with 
effect is to acquire interests— best through practical 
work — and ever to consider the bearing of what is 
read upon these interests — in short, what use can 
be made of it. 

Desultory reading leads nowhere. It is possible 
to read an account several times without findin, 
anything in it — then something happens to makt , 
it of interest and when read again it may bo found 
to be full of point. To read with effect it is necessary 
to have a philosophy : — 

►Study is like the heaven’s glorious sun, 

That will not) be deep-searoh’d with saucy looks ; 

Small have continual plodders over won, 

Save baso authority from others’ books. 

As to subjects of study. Just as all roads lead 
to Rome, so chemistry now travels upon all roads 
and the chemist must at least be able to wander 
sympathetically upon most of them. Before all J 
things he must have real feeling for current elec-j 
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tricdty — as chemistry and physics are inseparably 
linked in all the phenomena of chemical interchange. 

My feeling is that a chyraist may be compleat 
without, knowing a vast deal — if only he have acquired 
l certain outlook. It is not only undesirable but 
prong to qualify the term by any prefix. “ Research 
Uhemist ” is a contradiction in terms, as the man 
rho has the “ bloomin' soul” of the chemist is 
ever otherwise than an experimentalist ; those 
ho have not are, not chemists but mere artificers. 
Recollect always, it’s the bloomin’ soul that counts, 
he great example is that set us by Emil Fischer in 
io marvellous work he did in laying solid founda- 
Dns for the future treatment of vital problems in 
irms of structural chemistry. He never called 
imself otherwise than Chemist and was proud of 
io significance of the title ; he knew that he was 

! lo biologist. To*day we have a school yclept 
Biochemists who, for the. most part, are but 
rude bits' of chemists and still smaller bits of 
dologists ; in like manner, the physical chemist is 
.either physicist nor chemist but only a fragment 
of each : physics and chemistry are essentially one 
subject. To work with a product of vital origin, 
such as starch, doesn’t make the worker a bio- 
chemist ; nor does working with enzymes, which 
sire vital agents. Your Professor of Brewing, the 
pupil of whom I am especially proud, has done 

f emarkable work on Starch. In a recent account 
•f the inquiry, he speaks of the discovery of the 
several constituents of starch giving “ a new con- 
ception of its nature,” adding that this was “ the 
result of the ‘ pure ’ chemist working in concert 
yith the biochemist.” This is just an “ aside ” to 
telp the lame dog along : the conception comes 
rom work done by an exceptionally qualified chemist 
^-one of the Samurai. There ain’t no such thing 
is a Biochemist : the “ pure ” chemist don’t exist — 
d bo compleat he must be very impure, a mixture 
tany “ ists.” 

I ie spirit of Paul’s message to the Corinthians 
Id be more with us. ” Now I beseech you, 
iron, that ye all speak the same thing and that 
3 be no divisions among you ; but that ye be 
sctly joined together in the same mind and in 
3ame judgment.” 

finite injury is being done to our great subject 
he present-day loose specialisation, built upon 
isufticient foundation of primary knowledge and 
ely lacking in breadth of outlook. The result 
at problems are so narrowly envisaged that far 
ittle of the work done is of practical value and 
jcionce is in serious danger of sacrificing public 
m, through lack of that culture and outlook 
h Huxley hoped would be gained in Mason’s 
like colleges. 

ir Universities should take stock of the situation 
consider how far they are on, the downward 
in failing to pay proper, adequate attention to 
Scientific method — the method of Zadig ; to consider 
by what means and how far method may be made 
the first charge upon their madness, as a corrective 
of the hord instinct innate in man and a means of 
raising his tribal efficiency. 


FORTHCOMING EVENTS 

Nov. 10. Biochemical Society, Physiological Department, 
St. Bartholomew’s Hospital, 5 p.m. “ Micro- 
estimation of Urea in 0*2 e.cm. of Blood,” by 
G. Thomas ; “ Excretion of Salicyluric Acid after 
Ingestion of Sodium Salicylate by the Human 
Subject,” by E. Holmes ; ” Carbohydrate 

Enzymes of Starch-free Monocotyledons,” by R. E. 
Chapman; “ Effect of Ultra-violet Irradiation of 
Environment on Growth and Calcification of Rats 
fed on Vitamin A-deficiont Diet,” by K. M. liumo 
and H. Henderson Smith ; “ Effect of Insulin on 
Cholesterolsemia,” by G, A. Harrison ; “ Observa- 
tions on Glucose and Lievuloso Tolerance Tests,” 
by R. L. Mackenzie Wallis. 

Nov. 10. Institute of Brewing, Engineers’ Club, 39, 
Coventry Street, London, W., at 7,30 p.m. “ Pre- 
servative Properties of Hops,” by A. Chaeton 
Chapman. 

Nov. 11. Society of Chemical Industry, Birmingham 
and Midland Section, University BffSldings, Edmund 
Street, Birmingham, at 7.15 p.m. (1) ” Studies 
in the Acenaphtheno Series, Part I : 2-Amino- 
naphthenc,” by Prof. G. T. Moran and H. M. 
Stanley. (2) “ Researches on Molybdenum Salts,” 
by W. Wardlaw, F. H. Nicholls and R. L. Wo r moll. 
(3) “ Observations on the Higher Fatty Adds,” 
by G. T. Morgan and A, R. Bowen. (4) “ Ii- 
searches on Residual Affinity and Co-ordination, 
Part XXIII : Trialky lstibino Derivatives of 
Platinum and Palladium Chlorides,” by G. T. 
Morgan and V. E. Yarsley. 

Nov. 12. Leicester Literary and Philosophical Society. 

Chemistry Section , The Museum, Leicester, at 
8 p.m. “ Water Supply,” by S. F. Burford. 

Nov. 13. Textile Institute, London Section, 38, Blooms- - 
bury Square, London, W.C. 1, at 5.45 p.m. 

“ Textile Fibres Produced Within the Empire,” 
by J. S. M. Ward and F. R. Econ. 

Nov. 13. Oil and Colour Chemists’ Association, 8, St. 

Martin’s Place, Trafalgar Square, London, W.C. 2. 

“ The Examination of Varnishes : Drying undor 
Standard Conditions : Water Absorption,” by 
J. A. F. Wilkinson and E. F. Figg. 

Nov. 13. Society of Chemical Industry, Chemical 
Engineering Group , Kelvin Room, Engineer’s Club, 
Coventry Street, W. Discussion on “ Chemical 
Works Costs,” opened by F. M. Potter and 
followed by H. C. Morris. W. J. U. Wnolcock, 
C.B.E., will occupy the chair. 

Nov. 13. Institute of Metals, London Section , Royal 
School of Mines, South Kensington, at 8 p.m. 

“ Oxidation, with Special Reference to Thin Films,” 
by Prof. T. Turner. 

Nov. 13. University of London, St. Thomas’s Hospital 
Medical School, S.E. I, at 4.30 p.m. “ Enzymes,” 
by Prof. .T. Mellanby. Also on Nov. 20 and 27. 

Nov. 13. University of London, Bedford College, Regent’s 
Park, London, N.W. 1, at 5.15 p.m. “ Atomio 
Structure and Quanta,” by Prof. W. Wilson. 

Nov. 14. Institute of Metals, Swansea Section , University 
College, Singloton Park, Swansea, at 7.15 p.m. 

“ The Inner Structure of Alloys,” by W. Rosenhain. 

Nov. 14. University of London, King’s College, Strand, 
W.C. 2, at 5.30 p.m. “Scientific Method,” by 
Prof. L. T. Hobhouso. 

Nov. 14. Society of Chemical Industry, Glasgow Section , 
jointly with the Ardeer Chemical Club and the 
Institute of Chemistry. “ Chemical Pottery,” 
by J. G. Roberts. 

o 2 
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SOCIETY OF CHEMICAL INDUSTRY 

CHEMICAL INDUSTRY DINNER 

Tho Autumn Dinner, which will be under the 
auspices of the Society of Chemical Industry and 
the Chemical Industry Club, will be held in the 
Edward VII Rooms of the Hotel Victoria, North- 
umberland Avenue, London, -W.C. 2, on Friday, 
November 14, at 7 for 7.30 p.m., and will be presided 
over by Mr. W. J. U. Woolcock, C.B.E., President 
of the Society. * 

It is hoped that members who intend to be present 
and who have not yet applied for tickets will do so as 
soon as possible, in order to facilitate the seating 
arrangements. 

SUSPENSION OF ENTRANCE FEE 

As an inducement to Chemists to become members, 
the Council h&s resolved that no entrance fee shall 
be paid by members joining the Society in 1925. 

A form of application for membership was inserted 
at the end of this Section in the issuo of the Journal 
for October 17, and it is hoped that it may be used 
to introduce a new member for next year. 

ANNUAL REPORTS OF THE PROGRESS OF 
APPLIED CHEMISTRY 

VOL. IX (1924) 


This volume is in course of preparation, and an 
order form will bo sent out in due course with the 
application for the annual subscription for 1925. 

The list of subjects dealt with and tho names of 
the authors are as follows : — 


Plant and Machinery . . S. G, M. Ure. 

Fuel . . . . . J. W. Co mi and H. J. 

Hodsman. 

Gas — Dcst motive Diet illation * — 

Tar Products . . . W. B. Davidson. 

Mineral Oils . . . . S. J. M. Auld. 

Colouring Matters and Dyes . K. H. Rodd. 

Fibres, Textiles, Cellulose , and 

Paper . . . S. IT. HiGGINS. 

Bleaching, Dyeing , Printing, and 

Finishing . . . . A. ,T. Hall. 

Acids, Alkalis , Salts, etc. . . P. Pariush. 

Glass . . . . . E. A. Co ad -Pryor. 

Ceramics, Building Materials, 

and Refractories . . AV. J. Rises. 

on and Steel . . . . C. O. Bannister. 

m- Ferrous Metals . . . C. A. Edwards. 

Electro-Chemical and Electro- 

Metallurgical Industries . J. N. Pring. 

Oils, Fats , and Waxes . . H. M. Langton. 

Paints, Pigments, Varnishes, and 

Resina . . . . C. A. Klein. 

lndiurubbcr . . . - . JD. F. Twins. 

Leather and Glue . . ... .*;« D. M. McCandlish. 

Soils and Fertilisers . . «■> H. J. Page. 

Sugars, Starches, IL.Eynon and J. H. Lane. 

Fermentation Ind^rieftf^k " : H. L. Hind. 

Foods . O: W. Monirr. Williams. 

Sa nitj^ionjg^d Water Py&gficutimi J. H. Johnston. 
Fin^ihemft&bff Medicinal Sub- 

v itjtxnces, EssVnTfhi Oils , H. King. 

Photographic Materials and Pro- 

certes . . W. Clark. 


Explo nves 


. ^J. Wrciu. 


LONDON SECTION 

There was a large attendance at the opening 
meeting on November 3, when an address was de- 
livere<l by the President, Mr. W. J. U. Woolcock, 
C.B.J3., entitled “ Experiments in Protection/’ or 
which an abstract follows : — y > ] 

I need hardly say that in dealing with this subject 
I do not propose to treat it in any party political 
spirit. I do, however, feel that it would be usefi 
that we should discuss together and endeavour t 
understand the experiments in protection which hav 
been tried in Chemical Industry. I shall confin 
myself to a discussion of the methods, and not tht 
principles of protection. There are, in general terms, 

, only three methods which oan be used to protect 
artificially the industries of a country : — (1) 
Subsidy. (2) Prohibition of Imports, except under 
Licence. (3) Tariff. 

(1) The method of subsidy was used fairly exten- 
sively during the war. In theory it presupposes 
that the industry to which it is to be applied is of 
direct national importance and that every taxpayer 
is therefore concerned in its maintenance. If this is 
accepted it is logical to make all pay for what is for 
the benefit of all. In practice, however, it is a very 
difficult method to work. It entails the necessity of 
deciding to whom the subsidy shall be given ; more 
difficult still is it to determine the amount of the 
subsidy. A subsidised industry always lies under 
the implication that it is inefficient, although the 
the necessity for the subsidy may be due to causes 
outside the control of the industry, such as depreci- 
ated currency in foreign countries and the differences 
in exchange values. For these reasons although the 
method of subsidy was used during the war, and in 
war time is less objectionable than in peace time, 
it has fallen into disrepute. 

(2) Prohibition and Liqrm ce Experience has shown 
that where there already exists an organised body of 
consumers of a class of commodities or where such 
can be organised, the method of prohibiting the 
importation of these goods except under licence can 
be utilised with comparatively little friction. The 
consumer invariably feels that if there is a prohibition 
of foreign imports he will have to pay more for his 
goods. He argues that there would be no need for 
prohibition if the British goods w ere cheaper. He is, 
however, interested in the maintenance of the British 
industry quite apart from national patriotic motives, 
because if the foreigner has no competition in Britain, 
the prices the British consumer will have to pay will 
be higher than those charged in other foreign coun- 
tries with competitive industries. 

If I use the Dyestuffs (Import Regulation) Act, 
1920 to illustrate this method it will perhaps make * 
these general observations clearer. The origin ofjj 
the Dyestpffs (Import Regulations) Act, 1920, and! 
also of the Safeguarding of Industries Act, 1921 ■ 
can be found in the report of the Committee on 
Commercial ahd Industrial Policy presided over by 
Lord Balfour of Burleigh, and usually called 1 'the 
Balfour of Burleigh Report. In June, 1910, tl i 
Economic Conference ot the Allies held in Par* 
passed among other things the following resolution : 
ft The Allies decide to take the necessary steps without 
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lelay to render themselves independent of the enemy 
iountries in so far as regards the raw materials and 
manufactured articles essential to the normal develop- 
ment of their economic activities. ’V Following this 

i te then Prime Minister (Mr. Asquith) appointed the 
alfour of Burleigh Committee. 

At the close of the war the country was provided 
ith a mass of emergency legislation under the Be- 
nce of the Realm Acts, and, by reason of the inter- 
'etation placed upon it, "with machinery under the 
istoms Consolidation Act of 1870 for the restriction 
imports into this country. The legality of the 
strictions for which the Act of 1870. was evoked was 
sted in December, 1919, when Mr. Justice Sankey’s 
dgment declared them to be illegal except in the 
So of certain specific classes of goods suen as fire- 
ms, ammunition, explosives, etc. The effect of the 
dgment was to throw wide open the door to all 
nds of foreign imports. To meet this situation the 
overnment introduced the Imports and Exports 
egulation Bill, which met with considerable oppo- 
bion and was dropped. The situation with regard 
the manufacture of dyestuffs in this country then* 
came very acute and at the close of the year 1920 
3 Dyestuffs (Import Regulation) Act was passed, 
is was followed six months later by the Safeguard- 
of Industries Act. The two Acts together protect 
[their different ways, the former by prohibition and 
bnce, the latter by tariff, most of the industries 
ich the Balfour of Burleigh Committee regarded as 
cy ” industries. 

[he Dyestuffs Act, which came into operation on 
mary 15, 1921, and continues in force for ten 
rs, prohibits the importation of all synthetic 
mic dyestuffs, colours and colouring matters, 
all organic intermediate products used in the 
liifacture of any such dyestuffs, colours, or 
uring matters except under licence. The Act 
powers the Board of Trade to issue licences for the 
mrtation of any of the articles covered by the 
> and constitutes an Advisory Committee to advise 
Board as to the issue of such licences. The 
cedure to be followed by an imi>orter begins with 
atement of the name^and quantity of the dyestuff 
ntermediate which he desires to import, together 
i his reasons for making the application. As the 
i of the Act prohibits the importation of 
article, the onus of convincing the Advisory 
mittee of the necessity for importation is on the 
>rter. The Act was passed with “ a view to the 
guarding of the dyemaking industry ” ; therefore 
uate cause must be shown before the Committee 

J advise that a licence should be issued. On the 
band, although it finds no expression in the 
here is an implied condition thajwhen necessary 
Nice must be issued. The question arises, on 
grbunds can the importer claim that a necessity 
risen for the issue of the licence ? It is suggested 
he strongest case is made but when it is proved 
(a) The dyestuff for which the licence is re* 
fquired is not itself made in this country ; (b) that 
?RO suitable substitute is available ; and (c) that it is 
i required by a consumer for immediate use in his 
J business and for a stated purpose. If conclusive 
| evident on these three points is furnished to the 


Committee a licence would be issued almost auto- 
matically. An application for a licence merely on 
the ground that it is desired to make a speculative 
purchase which may or may not result in a sale is 
not likely to be regarded with favour by the Licensing 
Committee. But between these two extremes there 
is room for a considerable argument, and the consti- 
tution of the Advisory Committee as provided by the 
Act makes it certain that the application will be 
considered from several points of view. 

The Adyisory Committee is composed (Section 
2 and 3) of five persons concerned in the trades in 
which goods of the class prohibited to be imported 
by this Act are used, threo persons concerned in the 
manufacture of such goods, and three other persons 
not directly concerned as aforesaid. One of the last- 
mentioned is appointed Chairman by the Board of 
Trade, and in practice, if ho is absent, one of the 
“ other persons ” acts as his deputy. In the main 
it is a technical Committee w r ith a sufficient number 
of non- interested persons to hold the balance fairly 
between what are bound to be two opposing views. 
The consumers’ representatives may he expected to 
take a somewhat pessimistic view of the possibility 
of a British dye-maker producing an adequate sub- 
stitute for a foreign dye ; the representatives of the 
dye-makers are apt to take a too optimistic view of 
the capabilities of the British dye-maker. The 
truth, as usual, lies between the two, and the “ other 
persons ” taking a disinterested view assist in finding 
it. 

The machinery set up by the Act has worked quite 
well mainly because there is on the side of the users of 
dyestuffs a very efficient Colour Users* Association. 
Only where the products which it is desired to protect 
are used by a great number of unorganised concerns 
is the method of prohibition and licence likely to fail. 
The only real difficulty which arises is the amount 
which the consumer has to pay to maintain the indus- 
try in the country. It will be obvious that the claim 
to import a foreign commodity may be made on one 
of two grounds, namely, that no identical British 
product is made, of that although such a product 
is made its cost is so high that the firms who have to 
use it are handicapped in their business by its price. 

The practice under the Dyestuffs Act is to put the 
onus of proof that the British product is equivalent 
in quality to the foreign dyestuff upon the British 
manufacturer. This 'question can fairly easily be 
settled in the testing laboratory. The onus of proof 
that a colour user is being placed in an unduly, 
disadvantageous competitive position is on the user, 
and is not proved so easily. It is, in practice, impos- 
sible to take each individual case and demonstrate 
that a possible sale of, say, 100 pieces of coloured 
cloth has been lost because of the cost of the dye in 
the cloth. Yet some kind of limit has to be fixed 
especially if only one maker is making a particular 
dyestuff. Where a number are making the same 
colour the internal competition compels each maker 
to seek greater and greater efficiency and conse- 
quently a lower price. But here arises one of the 
fundamental problems of industry. If the total 
quantity required of one particular colour ran be 
made in one works, the increased output should make 
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for a lowering in price to the advantage of the con- 
sumer. This is true when the foreign market is 
open as a check on prices and a stimulus. When, 
however, you prohibit the importation of the foreign 
article and concentrate the manufacture in one works 
you have to provide some other stimulus to efficiency. 

The problem to be solved is, How much can the 
consumer afford to pay in order that the industry 
shall be established in this country. The answer, of 
course, is, the amount he estimates it would cost him 
if he had to rely entirely on the foreigner. This 
can only be an estimate. In practice the only thing 
to be done is to fix an arbitrary factor with whioh to 
work and agree that as long as the British price is not 
greater than that arrived at by the use of the factor 
it will be considered that the user is not being placed 
in an unduly disadvantageous competitive position. 

3. Tariff Our only example of protection by 
means of a tariff is to be found in the Safeguarding of 
Industries Act, 1921. Here it is desired to protect a 
variety of industries the products of which go to an 
even greater variety of consumers. Obviously the 
method of prohibition and licence would be difficult 
to apply, and hence the tariff method is adopted. 
The Safeguarding of Industries Act swept into its 
net all the other industries, apart from dyestuffs, 
which had been reviewed by the Balfour of Burleigh 
Committee. It dealt with synthetic organic chemicals, 
fine chemicals, optical glass, optical instruments, 
wireless valves, magnetos, arc-lamp carbons, and a 
number of other tilings. It also dealt with the pro- 
tection against dumping. I have little to say about 
the dumping part of the Act except that in the form 
in which it was drafted it was of very little use. I 
do not, however, tliiiik that no machinery can be 
devised for this purpose. The first part of the Act, 
dealing with the safeguarding , of “ key industriij,* 1 
has worked and has done something to est^mlh 
firmly the industries in this country. 

The Act provides that there shall be ^ffljrged, 
levied and paid on the goods specified in the Schedule 
to the Act on their import into the United Kingdom 
a Customs duty of 33J per cent. The Schedule con- 
tains a number of headings of classes of articles in- 
cluded in this part of the Act, and only in very few 
instances are the articles themselves enumerated. 
The Act therefore also provided in order to avoid 
disputes whether a particular article is covered by 
the Schedule, that the Board of Trade may issue 
from time to time* lists defining the articles which 
are to be taken as coming within the general descrip- 
tions in.the Schedule. The effect of the publication 
of the name of any article in such a list is the same as 
though the article itself were named in the Schedule. 
This list was hi September, 1921, and 

certain been made in it. 

npt which you are accus- 

comnrl^ceinent, the Society 
hA^sSJS|^ in that it Represents both the 

ScieAfBw the Industrial sides of Chemistry. 
These sides have been too far apart in the past. I 
think perhaps your place as chemists has not been 
sufficiently emphasised in the industrial world. I 


feel even more certain that chemists have not fully 
recognised the necessity of studying the industrial 
problems as well as the scientific. For this reason, 
among others, I have gone out of the beaten track 
and sought in this way to encourage you to realistfj 
the interdependence of the scientist and the indusi 
trialist. The success of British Chemical Industry iJ 
as vital to the chemists as to the industrialists. 11 
members of the Society, realising this, work for thus 
end, then the Society will have more than fulfilleH 
the task for which it was founded. || 


NOTTINGHAM SECTION 

A discussion on “ Textiles ” was held jointly with 
the Faraday Socioty, at University College, Not- 
tingham, on October 30, the Chairmen being Sir 
Robert Robinson, K.B.E., and Mr. G. J. Ward, 
M.I. & S.I. Dr. W. Lawrence Balls, F.R.S., sketched 
the general conditions of the textile problem, and 
pointed out that the unit from the textile point of 
view was the single hair or fibre, a unit which to all 
'intents and purposes had only two dimensions, being 
entirely flexible in the third. With this material 
three-dimensional persons and furniture must be 
covered. A scale model of a cotton fibre made of 
rubber tubing \ in. in diameter would be 60 ft. long. 
All the surface properties of such fibres became enor- 
mously important. The slivers moved over one 
another along these surfaces in the process of drafting, 
which, although invented in 1745, is one of w hich we 
knew least. By trial it had been found that the 
rollers should be covered with leather, should have 
true surfaces, and machinery had been perfected so 
that defects in yam and fibres formerly due to faults 
in the machinery must now be considered to be 
inherent in the properties of the raw material. The 
exaggeration of these properties in one direction, 
which was peculiar to the material of the textile in- 
dustries, opened a new field of applied physics for 
which the author proposed the term “ Triehody- 
narnies ” in 1918. 

Dr. J. Barratt, of the Research Department, Wool- 
wich, then summarised his work on the lustre pro- 
duced in cotton by mcrcerisation and on the measure- 
ment of the transparency of a fabric. Photographs 
of fabrics stretched and unstretched during raer- 
cerisation showed a much smoother surface in un- 
stretched material, and the disappearance of the 
folds and creases would accoxint for the superior 
brilliancy and increase in the intensity of light 
regularly reflected. In order to measure the intensity 
of light reflected at various angles a special form of 
Joly’s photometer had been designed. Most of the 
increased lustre shown in a mercerised fibre was due 
to the light regularly reflected in a direction along 
the length of the fire. This regular reflection waf 
intermediate in intensity between that from glast ^ 
and that from the unmercerised thread. The diffuse 
reflection was greater with unmercerised fabrics, in 
which the lustre due to the single fibres was enhanced. 
A mercerised fabric also showed a distribution of very 
bright an£ very dull points. By the same photo- 
meter the relation between the total transparency and 
the thread transparency (i.e., the percentage of the 
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light falling on the threads alone which was trans- 
mitted by them) could be determined. Thus, the 
thread transparency 24*8 of a muslin was increased 
|o 30’8 by a “ hard finish.” 

| Dr. Guy Barr described the various methods of 
jivestigating the action of sunlight, and of artificial 
ghts, such as the mercury arc, approximating to 
mlight upon fabrics, especially those used in the 
mstruction of balloons. The distribution of des- 
uctive power in the spectrum had been investigated 
y Scheurer, Aston, Ramsbottom, and Glendhmmg; 
id it had been conclusively shown that the weaken- 
g of cellulose threads was chiefly due to rays of 
ave-longth less than 4000 a.u. ; cellulose was 
ctremely sensitive to the rays of very short wave- 
ngth less than 2950 a.u., which were present in the 
ght of the mercury arc, but absent from sunlight. 
Che breaking strain, reduced from 120 to 102 lb. per 
ti. by light of 0250 to 5330 a.u. transmitted through 
•ed glass, fell to 12 when transmitted through violet 
rlass (6300 to 3230 a.u.) and to 2 with no glass. 
Che fabric was partly protected by pigmented dopes, 
he most effective being lead chromate. These 
jhanges were due to oxidation, for they are almost 
nhibited in absence of oxygen, and cotton which 
lad been insolated answered the tests for oxycellulose. 

Dr. S. A. Shorter then gave a detailed account 
if his theories relating to the behaviour of woollen 
iabrics during manufacture under the heads: - 
'1) The elastic properties, (2) the absorption of 
moisture and its effect on the elastic properties, and 
[3) the surface structure of the film. The creeping 
wool fabrics when rubbed was due to suit ace 
structure, which also caused the shrinkage in milling. 
The absorption of water could be treated thermo - 
dynamically, as heat was given out during absorption 
(mcl the atmospheric humidity necessary to produce 
& given moisture content increased with the tem- 
perature. Thus wool saturated and apparently dry 
it one temperature became obviously moist on 
heating. Some experiments were described which 
seemed to show that the wool fibre was perfectly 
dastic ; if the stretching was slow an extension of 
$0 or even 40 per cent* might be followed by oom- 

I ' ite recovery. Many reasons were adduced in 
/our of the theory that the wool fibre consisted of 
elastic envelope enclosing a material which be- 
ved as a viscous liquid. The extensibility was 
mter when the wool was wet. On exposure to 
iling water the elastic envelope underwent a change 
nilar to the annealing of a metal. 

Dr. Barratt remarked on the variability in the 
wits whioh express the action of light on textiles, 
lero might be some other agency at work, such as 
chemical action resulting in ail increase of acidity, 
d the greater resistance of wool might be traced 
the fact that it is not so easily attacked by acids, 
eperiments might profitably be made upon quite 
Neutral fabrics. Dr. Balls enquired how far the 
effect of bacteria had been eliminated, and said the 
conditions governing the formation of a free water 
film on different fibres were different : where none 
existed the results might be considered free from 
the suspicion of bacterial or mould action. He did 
not .claim that such action seriously vitiated the 


experiments, but it might mask or intensify the 
effect of light. The viscosity method of following 
the changes produced by light was very interesting ; 
the changes in viscosity were five or six times more 
rapid than those in tensile strength. He suggested 
that the light disintegrated the fibres longitudinally 
and not transversely. Mr. Burford, illustrating the 
importance of the time factor in the recovery of 
fibres from stretching, said that pellets of sugar 
moistened with acid and then dried did not char 
for a long time when kept in air-tight bottles. 
Dr. Prideaux asked if quantitative experiments had 
been carried out on the effect of the standard sunlight 
which could be*" obtained in some tropical regions. 
Sir Robert Robertson pointed out the great differences 
between the solar spectrum and those of the mercury 
and carbon arcs. The daylight lamps used in 
“ fadeometers ” and the 1000 c.p. pointolite lamp 
gave results more in accordance with daylight. 

Dr. Barr, in reply, said the cotton was washed 
thoroughly before the experiments. No elaborate 
precautions were taken against micro-organisms, as 
their effoct was almost negligible compared to that 
of light, and those which would cause damage were 
destroyed, especially by the short wavelengths which 
were most destructive to the fabric. Some experi- 
ments had been made in the tropics, but the diffi- 
culties were great. The “ daylight ” lamp was not 
intended to give the same ultra-violet intensity as 
sunlight, but father to give the same ratio of dis- 
tribution in the spectrum. The explanation of the 
cause of the differences between the viseos/ty and 
tensile strength figures was most suggestive ; was 
it partly due to differences in the adhesion of separate 
fibres ? The initial high viscosity of unexposed 
cotton was probably due to a highly polymerised 
cellulose forming the outer cuticle. It was fairly 
well established that the outer layer, present in 
extremely small amount, was different from the 
rest ; and it was probably the disintegration of this 
which caused the rapid fall in viscosity. The 
Chairman mentioned as evidence for the existence 
of highly polymerised cellulose the fact that in 
nitrating to obtain the most nitrated (most viscous) 
product, a portion was more highly nitrated. It 
contained, say, 13-8 per cent, of nitrogen, but, on 
stabilising, the nitrogen went down- to 13*4 per cent. 
Replying to Mr. Heycs, Dr. Barr said that copper 
numbers of the solutions of exposed fabrics had not 
been determined. He intended to try this, but 
thought that the differences would be much less 
than those shown by the viscosity. 

Dr. Bramley disked whether the effect of the rate 
of drafting and the temperature bad been measured. 
Was there any connexion between the fibrils men- 
tioned by Dr. Balls and the lustre produced by 
mercerisation ; did they become more evident after 
this process'? Mr. Palmer emphasised the pro- 
bability that the breaking of yarn was really a 
Surface slipping effect. In silk this effect was negli- 
gible. The strength of cotton fibre was as great 
as that of silk and very much in excess of that of 
cotton thread. Dr. Shorter inquired as to the 
effect of humidity on the single fibre. Was it, like 
the yarn, made stronger ? Dr. Balls could not give 
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a definite opinion an to the effect of twisting and 
drafting on the fibres. Information on fibrils would 
be found in a paper read before the British Associa- 
tion and published in the Empire Cotton lie view, 
January, 1923. The use of cotton appeared to be 
justified only by its great tensile strength, which in 
fine and coarse varieties, and allowing for air spaces, 
worked out at 17 to 18 tons per square inch. This, 
however, was not translated into the tensile strength 
of the yarn. Dr. Barratt remarked that the wetting 
of fibre increased its apparent tensile strength by 
increasing its extensibility. Mr. Dunford under- 
stood from the papers that wool could be stretched 
and allowed to recover a number of times. Would 
that not have a tendering effect ? When hosiery 
goods were heated with water, would not the colloidal 
material be leached out or unevenly distributed ? 

Mr. Palmer enquired whether I)r. Shorter could 
apply his theory to fibres other than wool. He had 
not been able to apply the theory of retraction to 
silk or artificial silk. Was the time of retraction for 
wool equal to that of extension. Dr. Balls said the 
failure to obtain parallel results with silks was to be 
expected in view of the difference in structure ; 
silk being an extruded substance quite different 
from the highly cellular cotton and wool. Ought 
there not to be some relation between the maximum 
extension of the wool fibre and the dimensions of the 
net-work, on the supposition that the elastic net- 
work was rigid and had a kind of “ lazy-tongs ” 
structure ? I>r. Shorter said that the 40 per cent, 
extensibility was only found with cold-treatment ; 
hot water had a permanent effect. There was a loss 
of about 1 per cent, on boiling, rather less if the 
material was acid. All fibres showed more or less 
the effect of the extension and recovery, but cotton, 
and silk gave permanent extensions. When wetted, 
wool only swelled in width, but silk also in length. 
The time of recovery was alw'ays longer than that 
of extension. Theoretically it was infinite. If one 
wetted the fibre and extended slowly the results 
were much more uniform. He found groups which 
gave a uniform extension of 35 per cent, and others 
of 42 per cent, which bore out Dr. Balls’ suggestion. 
Mr. Brimley suggested that the degree of perfection 
of the framework is a function of the ratio, amount 
of water in cell to saturation capacity. Dr. Shorter 
said he did not think the water, content affected this 
property much. Dr. Balls said he could not give 
any opinion as to the mechanism of swelling. Owing 
to the structure, the fibre was anisotropic, and the 
longitudinal swelling, which was easy to measure, 
was different from the tangential or radial. He had 
long been trying, but unsuccessfully, with Mr. 
Hancock, to measure the changes in radial dimen- . 
sions, but had only succeeded in doing so with the 
fibre immersecQn liquid, which of course altered its 
properties. DrT "Bramley enquired whether the 
elasticity of fibres was impaired after treatment 
with organic solvents. Dr. Snorter said that benzene 
and such liquids had no effect, but alcohol caused 
swelling. IkMiEd^ftrds understood that treatment 
with o^ani^liqufijyk would remove the natural 
grease j^Rlter scoiinngkit^wasdiecessary to add some 
fat. Mr. - Shorter’s theory 
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agreed with the microscopic structure — the outer 
cuticle enclosing spindle shaped cells ? Dr. Shorter 
said that the structure referred to in his paper was 
sub-microscopic. Dr. Barrett suggested that the 
time of shear might have a great effect on the time 
of set. If the structure were ultramicroscopic 
there must be a minimum shear to produce any! 
movement in a viscous liquid. Was Dr. Shorter’s 
description of the frame-work as perfectly elastic 
hyperbolic l If Dr. Balls had measured the change 1 
of length and of volume, that should give the change, 
in cross section. Dr. Shorter said that the densities 
had been determined in benzene and in water. Ho 
assumed that the former was the true one. Mr^ 
Calam, referring to Dr. Shorter’s theory, suggested 
that the cell walls might be Bimply the dividing 
lines between large colloidal molecules, which in 
recovering after stretch re-established a molecular 
equilibrium. Dr. Shorter said that the effect of 
sudden shear agreed with the viscous liquid theory. 
The proof, of perfect elasticity was the complete 
recovery on wetting. 

Mr. Barber asked whether the viscous substance 
could be coagulated before extension, and Dr. Shorter 
replied that it was coagulated when dried, and the 
material was then not elastic. Mr. Pentecost 
enquired whether, in the work on the effect of light, 
precautions had been taken against mildew and 
bacterial action, which were the chief causes of 
deterioration of lace curtains. Dyed cotton appar- 
ently was not so liable to deterioration. Dr. Barr 
thought that it was not established that the growth 
of fungus on cotton was the chief cause of damage. 
Dr. Bramley referred to the use of dyes and mordants 
and wished to know whether the protection was 
similar to that of an opaque covering or was due 
to selective absorption. Mr. Hancock suggested 
that the growth of mildew might be checked by 
mercerisation. 

The Chairman said he could fully realise the 
importance of this kind of work in the rigid control 
of manufacture. During the war they introduced 
a new propellent made from nitro- cellulose of a 
low nitration, dissolved in alcohol-ether instead of 
acetone. The new process worked well on the 
experimental as well as on the large experimental 
scale, A factory was built at Gretna and the manu- 
facture proceeded smoothly for three months. Then 
in some batches the cords emerged, not continuously, 
but in jerks. ' The cotton was traced to two. works, 
in one of which the waste cotton was boiled in open 
pans instead of keirs. The viscosity of this cotton 
was not correct, and the introduction of technical 
control and viscosity tests quite removed this 
trouble. 

LIVERPOOL SECTION 

The first meeting of the/ session was held on 
October 31 in the Midland Adelphi Hotel, Mr. Edwin 
Thompson in the chair, Nearly ninety members and 
guests woio present. The chairman announced that 
Lord Leverhulme had very kindly given to the Section 
the fee that, he had received as Messel Lecturer, 
in the form of 20 per cent. Preference shares in 
Messrs- Ley$r Broth#*, , 



1109 




GpgM3«TRY AND INDUSTRY 


utilised for the purpose of an annual prize for 
chemistry students at the University of Liverpool. 

The President, Mr. W. J. U. Woolcock, C.B.E., 
‘ddressod the meeting on: “ Publicity in Chemical 
lidustry.” Referring to the Society he said that 
Is position was unique among the organisations 
* presenting chemical science and chemical industry, 
that it represented both the scientific and the 
f dustrial sides of chemistry. This position pre- 
ranted very great opportunities for usefulness, and 
influence which might be exerted by its thousands 
j members was of great value to the community, 
-s responsibilities, therefore, were extremely heavy 
id at the moment were not being shared fully among 
1 the chemists and industrialists engaged in the 
idustry. 

He then dealt with the financial position of the 
[ ociety and gave an account of the internal working 

S f the Society’s affairs. At present, owing to the 
epression in the industry, the burden of carrying 
n the various societies to which chemists belong 
^as becoming intolerable, and steps were being taken 
to co-ordinate the work of 'the societies to prevent 
overlapping and to reduce expenses. As an instance, 
ne mentioned the co-operation between the Society 
and the Chemical Society for the joint production 
of chemical abstracts. 

The duty placed upr societies of conveying 
scientific information to their members entailed a 
very considerable expense, and he thought that 
still further avenues might be explored which would 
lead to a closer co-operation between the various 
societies and a diminution in the expenditure of each 
of them. 

The President then discussed the necessity of 
informing the general public of the work on which 
chemists were engaged, and the impossibility of 
building up a reputation without publicity. As 
an example of such work he instanced the British 
Empire Exhibition, the publication of “ Chemistry 
i in the XJCth Century ” and its effects on scientists in 
other countries, and to the pamphlets which had been 
prepared for the public giving some information as 
f to various branches chemical industry. In con- 

t lusion he stressed the point that chemical industry 
nd chemical science were so brought together that 
it was impossible for the industry to succeed without 
the chemists, and there would be no chemists unless 
the industry were there to find employment for them. 
After a full discussion a very hearty Vote of thanks 
was accorded to the President for his address. 


POTASH DEPOSITS IN SPAIN 

According to A. Marin (Bol. Inst. QeoL Espana. 
[4, 44), the potash basin in Catalonia is 26 miles long 
•by 9 to 10 miles wide, and the; potash is found 
between 666 and 2624 feet, in depth like that? of the 
Alsatian deposits. The thickness of the bed is about 
13 ft. and take 6J ft, as an average, exploration has. 
shown the presence of 268,000,000 t. of potash 
(KaO) at workable depths, equivalent to 2000 million 
tow salts. 


CORRESPONDENCE 

A PATERNAL OPINION 

Sir, -"You will, I believe, admit my right to assume 
something of a paternal attitude towards you. Let 
us come to the point at once and see page 1083 of 
your last issue — “ racy ” or “ funny ' ’ editorials and 
too much blocking of the traffic by the triumphal 
car of Antimony. There are some in the West Hiding 
of Yorkshire and elsewhere who do not like it ; they 
accept jokes “ wi’ deeficulty ” and prefer a lorry 
load of oil of vitriol to imaginary mediaeval chariots. 

I have been watching you, not without some 
anxiety, treading a very hazardous path. It- is only 
a convention — and a very dreary one— that a weekly 
professional or trade paper should be all solid phase 
pudding. It is all part of the grimness of the desk 
and factory world— grind, grind, grind, and then 
for refreshment of spirit, off elsewhere and another 
kind of racincss than yours — rather pinker. ^ 

I confess that I was at first against you ; I thought 
you were overdoing it. People need gentle leading. 
But I have felt no quarrel with your Editorials on 
the ground of their being light-minded. I will not 
send you to the hatter by saying how w ell I think of 
them* Your chief mistake is in dropping so easily — 
not ct la Silas Wegg into poetry (others are getting 
that habit, and I have no objection) — but into 
Latin. I don’t quarrel with the Latin ; it is good 
to let people see the aptness of the Romans and the 
conciseness of their speech ; but when you quote 
Latin you should do as Addison and his friends did 
in the Spectator — give the best English version in a 
footnote. It is an affront in these days to fling 
Latin about as if it were current coin. 

As for your historical, political, economic and 
other allusiveness, go on as you are doing — carefully. 
You have, however, committed one grave offence. 
In your last editorial you put that it was said of 
Lockyer that “ he sometimes forgot that he was the 
editor and not the creator of Nature No, no, no, 
that was never said. I know no adequate Latin 
quotation for your offence. But there is something 
in Urdu that will appeal equally to you and your 
readers ivtth turn se kahta hai hi meri zaban men mujh 
se bolo. What happened was this : someone said 
to Lockyer, “ remember you are the editor — not the 
authon— of Nature,” And, by the w^ay, Nature 
used to print comic verse by Sylvester, and I believe 
no one was a penny the worse. 

The great danger to a really well-educated man 
is that he will offend by exactly that which would 
most please his equals— the assumption that they 
are at least as well-educated. Now, it has been 
hinted lately, that the education of the modern 
chemist is not always perfect in its comprehensive- 
ness. Care, therefore, is needed. Never mind a few 
grim faces, but — oh l that Lockyer lapse 1 — I am, 
Sir, &o„ S, 

THEORY OF SUBSTITUTION IN AROMATIC 
v. COMPOUNDS 

Sir, ^I n road in your issue of October 24 (p. 1057) 
the following statement, attributed to l)r. B- 
Fliirscheim, in the report of a discussion during 
;whj0h the, induced polarity rule was considered ; 



1110 


CHEMISTRY AND INDUSTRY 


N<*. 7, XWi 


“ The theory assumed that when oxygen anp 
nitrogen are both present, the former is the negative 
key atom.” 

Three months ago I had to correct Prof. Ingold on 
the same point (this vol., p. 769). The original 
memoir (Mem. Manch. Lit. and Phil. Soc. t 1920, 64 , 
111, 5) does not admit of any misunderstanding on 
this matter, and it may therefore be gathered that 
Dr. FKirseheim is not conversant with the “ theory ” 
which he criticises nor, a fortiori , with its possible 
applications. 

Those who prefer Werner’s theory of the distribu- 
tion of valencies in carboxylic acids to Thiele's theory, 
and others who desire support for the view that para- 
bonds are present in aromatic amines and phenols, 
will doubtless find Dr. Fliirscheim’s theory acceptable. 
Others, who, like myself, consider Werner’s car- 
boxylic theory wholly at variance with the facts, in- 
chiciing what we know of the very process it was 
devised to explain, will continue to think that Dr.’ 
Fliirscheim’s theory is untenable, while gratefully 
acknowledging many invaluable suggestions which he 
made in constructing it. — I am, Sir, &c\, 

The University, Manchester Arthur Lapworth 

NITROGEN FIXATION BY GREEN PLANTS 

Sir, — I was interested to road your editorial on 
the fixation of elementary nitrogen by green plants. 
But — “ honour to whom honour is due ’’-—this 
subject was studied carefully by Mr. Thos. Jamieson, 
F.I.C. (late lecturer in Agriculture at Aberdeen 
University). The results of his researches and his 
opinions on this subject were met with such derision 
by his agricultural contemporaries that latterly he 
was forced to live the life of a recluse and, may I say, 
a heretic. His little book on “ History of the Progress 
of Agricultural Scier^e in Great Britain ” (C. and R. 
Anderson, Edinburgh) is worth reading not only 
by those interested in this subject, but also by our 
younger chemists, particularly his remarks on the 
“ retarding influence on progress of dogma and 
authority.” 

Jamieson’s conclusions were confirmed by Zemplen 
and Roth (in Hungary) and Pollacci and Mameli 
(in Italy). How comes fresh confirmation as noted 
in your editorial. 

Personally I h>vo never needed much convincing 
on this subject, as from a considerable experience of 
field geology I found trees of considerable dimensions 
growing from solid igneous rocks — not in cracks or 
crevices, but in rocks devoid of soil. The only obvious 
source of the nitrogen in such circumstances is the 
atmosphere. 

In the case of trees there is a possibility that b?vc- 
teria may play some part in fixing the nitrogen, as I 
have observed bacteria in the healthy living cells of 
many leaves. — I am, Sir, etc.. 

Queen’s Cross, Aberdeen James Strachan 

PERSONAL AND OTHER ITEMS 

Prince Arthur of Connaught will open the Ramsay 
Laboratory of Chemical Engineering at University 
College, London, on November 12 at 5 p.m. 


Dr. F. S. Foww T eather, M.Sc., F.I.C. , has been 
appointed to the now lectureship in chemical 
pathology in the University of Leeds. 

At the recent election of office-bearers of the Royal 
Society of Edinburgh, Principal J. C. Irvine waf 
elected a vice-president, Dr. A. Lauder a secretr— 
and Professor Sir James Walker a councillor. 

Dr. H. M. Tory, President of the University 
Alberta, will become permanent chairman of 
Research Council of Canada. 

Major J. Price, M.C., has been elected president J 
Price Bros,, Ltd., succeeding his father, the late Si 
William Price. -• 

Mr. M. L. Davies, of Toronto, has been elected 
president of the Standard Chemical Co., Ltd., of 
Canada. 

Mr. G. Scott Robertson has been appoint, 
professor of agricultural chemistry, in Queen V; 
University, Belfast. 

The Institution of Electrical Engineers has given 
100 guineas to the C indish Laboratory at Cam- 
bridge, as a marl Vpreciation of the electrical 
researches carried. 're by Sir Joseph Thomson, 

Sir Ernest Rutnertord, and other Cambridge 
physicists. 

The Royal Institute of Scientific Industrial 
Research of Sweden has awarded its gold medal 
of the fin?it class to Johannes Ruths, D.Sc., for 
his invention of the steam accumulator which 
equalises intermittent load on boilers in factories 
and power plants thus secuigng greater facility in\ 
working and substantial oooixunies in running costs. ’ 

The late Sir Samuel Turner, of Turner Brothers 
Asbestos Co., Ltd., left estate of the gross value of 
£496,644, with net personalty £490,796. 

The late Mr. John Allen, chairman of Frederick 
Allen and Sons (Poplar), Ltd., chemical manufac- 
turers, left £15,389. 

The death is announced of O. H. Steudol, a partm \ 
of the firm of Kraft and Steudel, Dresden, maq\ 
facturers of photographic papers. \ 

The late Prof. Sir W. Bayliss, F.R.S., left estate or 
the gross value of £102,387, with net personalty 
£86,274. 

Nitrogen Fixation at Niagara 

It is reported that operation of the Casale proceb. 
for fixing nitrogen by the Hooker Electro-chemical 
Co. at Niagara Falls is proving very successfu 1 
and plans are under consideration for doubling \ 
capacity of the plant. o 

Proposed German Dye Amalgamation 

It is reported that negotiations are in progress 
for the amalgamation of all the German dye factories 
to form one large company in )lacc of the looser 
union provided by the Interessen-gemienschaft. 
This movement is said to have * been induced 
by the attempts of the French and United 
States dye manufacturers to l hne to terms with 
the Swiss industry. ’ 'j is also rumoured that 
the French Compagnie Nationale des Produits 
Chimiques may come to terms w’.th the Swiss makers. 
One step towards the German amalgamation has 
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already been made by the pooling of German dye 
agencies in Japan. It is now proposed to build 
up one selling organisation for the whole world and 
to “ go in for greater specialisation,” whilst reducing 
manufacturing costs. 

First Forecast of the Indigo Crop of British India 

From reports received from provinces which con- 
tain about 85 per cent, of the total area under indigo 
in India, the total area sown is estimated at 08,100 
acres, which is 40 per cent, below the corresponding 
estimate of last year. The total yield of dye is 
estimated at 17,200 cwt., as compared with 30,400 
cwt. last year or a decrease of 43 per cent. The 
weather has not been favourable, and the present 
condition of the crop, on the whole, is reported to be 
only fair.— (Ind. Tr. J. t Oct . 16, 1924.) 

Electrical Precipitation 

On October 30, Sir Oliver Lodge delivered the 
seventh of the lectures on the relation of physics to 
industry which have been arranged by the Institute 
of Physics, the ^ 1 ; *ot being “Electrical Precipi- 
tation.” Ofthetm. ds of electrical precipitation, 
natural and artificial, Sir Oliver Lodge first dealt 
with the latter, which began with his work in 1884 
on the electrical deposition of smoke or steam. 
This work had been applied on a large scale by the 
lecturer’s sons in this country, ana Dr. Cottrell 
in the United States to the recovery of metallic 
fume and the purification of blast-furnace gas. 
Over 200 plants of this typo were now installed and 
very large amounts of solid matter were collected 
in some of them. Natural electrical precipitation 
was described as tho process by which clouds turn 
into rain, a subject which was treated at length. 
t\ll- Australian Exhibition of Manufactures 

Although the bulk of Australia's wealth is derived 
from her primary products, her secondary industries 
cover a very wide range, a fact which was made 
evident by the All-Australian Exhibition of Manu- 
factures which was opened on September 13, showing 
tho wide range and diversity of Australian manu- 
factures. Machinery, furniture, textiles, eleotrical 
apparatus, cameras, boots .and shoes, motor tyres 
and rubber goods, matchos, cooking -stoves, chemicals, 
articles made from copper, brass and aluminium — 
all made in Australia — were displayed, and in most 
cases the manufacturers showed not only their 
finished products, but also the manner in which they 
were made. There are over 18,023 factories in 
Australia, employing, in all, 395,425 hands. Salaries 
and wages paid last year amounted to £71,133,000, 
light and fuel cost £8,659,000, and materials cost 
£186,082,000, leaving a margin of £60,621,000 for 
miscellaneous expenses and profits, making a total 
of £326,497,000. The total output 10 years ago was 
valued at only £161,500,000— less than half the 
value to-day. 

Diseases of Pitch and Tar Workers 

The Home Office, Factory Department, has issued 
a leaflet (Form 1782) relating to epitheliomatous 
ulceration as affecting pitch and tar workers and 
advising that such workers should seek attention 
at once when small warts or ulcers develop on the 
skin. 
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COMPANY NEWS 

LANGDALE’S CHEMICAL MANURE CO., LTD. 

According to the report, the profit for the year 
ended June 30, 1924, was £2,825, to which is to be 
added the balance brought forward from last year 
of £110 8s. Id., making a total of £2,936. It is 
proposed to pay a dividend of 2i per cent, (loss income 
tax), which amounts to £2,725, leaving a balance to 
be carried forward of £210 17s. 3d. During the year 
it has been necessary to decline many orders which, 
owing to reduced prices consequent upon increased 
severity of foreign competition, would have involved 
heavy loss, and the output of manures has consequently 
been reduced. The coming season appears a little 
more hopeful as prices have been increased abroad. 
The demand for sulphuric acid has been heavily 
curtailed by the closing down of many coke ovens 
in the district, which it is feared will continue until 
there is improvement in the coal and iron industries. 

SANTIAGO NITRATE CO., LTD. 

The gross profit for the vear ended June 30 was 
£17,637 (against £20,019 in 1922-23), and the net 
profit £12,420 (against £12,602), to which is added 
the balanco of £10,190 brought in. A dividend of 
7 1 per cent., less tax, is to be paid, leaving £10,616 
to be carried forward. The “ oiicina ” was reopened 
on April 15, and it is stated that there will be no 
difficulty in producing all the nitrate necessary to 
meet its proportion of any sales the producers’ 
association may make. 

HART ACCUMULATOR CO. 

An interim dividend of 5 per cent, on the ordinary 
shares has been declared. An interim of 5 per cent, 
in respect of 1923 was paid early this year. 

CASTNER-KELLNER ALKALI CO. 

The accounts for the year to September 30 show a 
profit of £288,052, compared with £263,188 last year. 
To this amount should be added £36,331 brought 
forward, making a total of £324,383, from which 
should be deducted debenture interest £7297 and 
interim dividend £80,000, leaving a balance of 
£237,086, out of which a final dividend of 14 per cent, 
is proposed, making 22 per cent, for the year (against 
20 per cent.). The sum of £75,000 is again to be 
carried to the suspense account, leaving £22,087 to go 
to next account. 

The Antofagasta Nitrate Co., Ltd., has published 
the prospectus of an issue of £400,000 7 per cent, 
second mortgage debenture stock, which will be 
secured by a specific mortgage in favour of the Law 
Debenture Corporation to rank immediately after 
the existing 6J per cent, first mortgage debentures. 

The Anglo-Chilian Nitrate Co., Ltd., has declared 
an interim dividend of 2s. per preference share and 
2s. per ordinary share, or 10 per cent, in each case, 
less tax. Last year the interim dividend on the 
ordinary shares was 5 per cent., tax free. 
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MARKET REPORT 

This Market Report is compiled from special information 
received from the Manufacturers concerned. 

Unless otherwise stated the prices quoted below cover Jair 
quantities net and naked at sellers' works. 


(IENERAL 

Acetic Acid, 40% tech. . . 

Acid, Boric, Commercial 
Cryet £45 per ton. 


HEAVY CHEMICALS 

£23 10a. per ton. 


Powder . 

Aoid Hydrochlorio 

Acid Nitrio 80° Tw. 

Acid Sulphurio . . 


Ammonia Alkali . . 


Bleaching Powder 


£47 per ton. 

3s. 9d. — 6s. per carboy d/d., 
according to purity, strength 
and locality. 

£21 10s. — £27 per ton makers' 
works, according to district 
and quality. 

Average National prices f.o.r. 
makers’ works, with slight varia- 
tions up and down owing to 
local considerations : 140°Tw. t 
Crude Acid, 65e. per ton. 168* 
Tw., Arsenical, £5 10s. per ton. 
168° Tw., Non -arsenical, £6 15s. 
per ton. 

£6 15s. per ton, f.o.r. Speoial 
terms for contracts. 

Spot £11 d/d. : Contract £10 d/d. 
4 ton lots. 

£7 10s. per ton, packages extra. 


Bisulphite of Lime 

Borax, Commercial — 

Crystal £25 per ton. 

Powder £26 per ton. 

(Packed in 2-owt. bags, carriage 
paid any station in Great 
Britain.) 

Calcium Chloride . , £5 17s. 6d. per ton d/d. 

Copper Sulphate . . . . £25 per ton. 

Methylated Spirit 64 o.p. — 

Industrial .. . . 2s. 7d. — 2s. 1 Id. per gallon, accord- 

ing to quantity. 

Mineralisod . . . . 3s. 8d. — 4s. per gallon, according 

to quantity. 

Niokel Sulphate . . . . ) £38 per ton d/d. Normal bush 

Nickel Ammon. Sulphate ) ness. 


Potash Caustic 
Potass. Bichromate 
Potass. Chlorate. . 
Salammoniao 
Salt Cake.. 

Soda Caustio, solid 



Soda Crystals 



£30 — £33 per ton. 

5fd. per lb. 

3d# — 4d. per lb. 

;!B per ton d/d. 

!3 10s. per ton d/d. 

Ipot lots : delivered. £16 17s. 6d. to 
r s. 6d. per ton, according to 
20s. less for contracts. 
10s. per ton ex railway 
or ports. 

Sod. Aoetate 97/98^" 

Sod. Bicarbonate 
Sod. Biohromate, . 

Sod. Bisulphite Powder 

60/62%.. .. £17 — £18 per ton, according to 

quantity, f.o.b., 1-cwt. iron 
drums included. 

Sod. Chlorate .. . lb. 

Sod.^itoato ^efd. 96% . . £ifyjB. — £13 10s. per ton ex 
.sr*** Li^pool. Nominal. 

Sod, Sulphide oono. 60/05 About T^iOs. per ton d /d. 

Sod. Sulphide oryst. . . £9 per 

Sod Sulphite, Pea per ton fto.r. London, 1-cwt. 

!)&), 


irton. 

10s. per ton, carr. paid. 
4|d.perlb. 


RUBBER CHEMICALS 

Antimony sulphide— 

Golden . . . . . . 6$d.~ -Is. 2d. per lb., according to 

quality. 

Crimson , , , . Is. 4d.~— Is. 6d. per lb., according 

to quality. 

Arsenio, Sulphide, Yellow Is. lid. per lb. 

Barytes . . . . . . £3 10s. to £0 15s. per ton, accord- 

ing to quality. 

Cadmium Sulphide . . 3s. 9d. — 4s. per lb., according to 
quantity. 

Carbon Bisulphide . . £30 — £33 per ton, according to 
quantity. 

Carbon Black .. .. 7d. — 7Jd. per lb. ea wharf. 

Carbon Tetrachloride . . £60- — £65 per ton, according to 
quantity, drums extra. 

Chromium Oxide, green . . Is. 3d. per lb. 

C 5d. — 9$d. per lb. Demand very 

Indiarubber Substitutes \ brisk. Prices likely to remain 

White and Dark . . J steady owing to firmness of 

V. rapeseed oils. 

Lamp Black .. £48 per ton, barrels free. 

Lead Hyposulphite .. 7 Jd. per lb. 

Lit hope no, 30% . . . . £22 10s. per ton. 

Mineral Rubber “ Rub- 

pron ” .. .. £16 5s. per ton f.o.r. London. 

Sulphur . . . . £10 — £12 per ton, according to 

quality. 

Sulphur Precip. B.P. . . £47 10s. — £52 10s. per ton, ac- 
cording to quantity. 

Sulphur Chloride . . 4d. per lb., carboys extra. 

Thiocarbanilide . . . . 2s. 0d. per lb. 

Vermilion, pale or deep . . 5s. Id. per lb. 

Zinc Sulphide . . . . 7$d. — Is. 8d, per lb., according to 

quality. 


WOOD DISTILLATION PRODUCTS 

Thore is a genoral feeling that the fall in price of acetates 
during the last few weeks has reached its limit. Th^ 
tendency is now to stiffen again. 

Acetate of Lime — 

Brown .. .. .. £11 10s. per ton, and upwards. 

Grey . . .. .. £14 per ton; 

Liquor . . . . . . 9d. per gall. 32° Tw. 

Charcoal .. .. .. £7 5s. — £9 per ton, according tp 

grade and locality. Demand 
quiet but price steady. 

Iron Liquor . , . . Is. 7d. per gall. 32° Tw. 

Is. 2d. „ ,, 24° Tw. 

Red Liquor .. .. lOd. — la. per gall. 14/15° Tw. 

Wood Creosote .. .. 2s. 9d. per gall. Unrefined. 

Wood Naphtha — 

Miscible .. . . 4s. 9d. per gall. 00% O.P. 

Solvent . . . . . . 5s. per gall. 40 % O.P. Firmer. 

Wood Tar . . . . £4 — £5 per ton. Very quiet. 

Brown Sugar of Load .. £41 per ton. Steady market. 


Acid Carbolio — 
Crystals 
Crude 60 ’a 


TAR PRODUCTS 


. . 6£d. per lb. Quiet. 

. . Is. 8d. — Is. lOd. per gall. Market 
flat. 

Aoid Creaylic, 97/99 . . 2s. — 2s. Id. per gall. Demand 

steady. 

PaJe95% . . ..Is. 8d.— 2s. per gall. Not much 

enquiry. 

Dark , , , .. .. Is. 8d.— -la. lOd. per gall. Market 

./ - • ■ dull. ' 

Anthracene Paste 40% . . 4d. per unit per cwt. Nominal 
price. No business. 

Anthraoene Oil — 

Strained .. .. 0$d.~V7$d. per gall. Small demand 

. Unstrained / ., .. 6d. — 6jd. per gall. 



Benzole — 

Crude 65'a 

Standard Motor 

Pure . V 

Toluole — 90% .. 

Pure . . 
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.. 7Jd.-— Od. per gall, ex works in 

. ; Is. — Is. Sd. per gall, ex works 

in tank wagons. 

.. la. fiid.Mfl. 7d. per galL ex 
works in tank wagons. 

. . Is. 5d.--ls. 6d. per gall. More in- 
quiry. 

.. Is. 7d.~ Is. 9d. per gall. Small 
demand for home consumption. 

. . 2s. 3d. per gall. 

. . 3s. 3d. per gall. 


. . 8d.' — 84d. per gall. Little demand. 

( Sid,— 6Jd. per gall., according to 
4 4 * quality and distfict. Fair 
business passing. A little more 
demand for export in bulk. 


Xylol^Coml. . . 

Pure 

Creosote — 

Cresylic 20/24% 

Middle CM . . « 

Heavy Oil 

Standard Specification 
Naphtha — 

Solvent 90/160 • . Is. 3d.— Is. 4d. per gall. Demand 

good. 

Solvent 90/190 . . lid— Is. per gall. Fair inquiry. 

Local demand good. 

Naphthalene Crude — «. ,, 

Cheaper in Yorkshire than Lancashire. Demand rather 
better. 

Drained Creosote Salts £3— £5 per ton. Demand slightly 
better, 

Whizzed or hot pressod £6— £9 per ton. Demand very 
poor. 

Naphthalene — 

Crystals and Flaked . . £12— £15 per ton, according to 
district. 

Pitch, medium soft .. 42s. 6d.— 60s. per ton according 
to district. Plenty of inquiry. 
Prospects brighter. 

Pyridine— 90/160 . . 19s. per gall. Steady demand. 

Heavy . . 11*.— 12s. per gall. Market dull. 

intermediates and dyes 

Business in dyestuffs lifts been very well maintained this 

W °In the following list of Intermediates dolivered prices 
include packages except whero otherwise stated. 

Aoetio Anhydride) 95% . . Is. 7d. per lb. , 

Aoid H 3s. 11 d. per lb. 100% basis d/d. 

Acid Naphthionio .. 2s. 2d. per lb. 100% basis d/d. 
Acid Neville and Winther . fis. 8d. per lb. 100% basis d/d. 
Acid Salicylic, tech, . . Is. Id. per lb. Improved demand. 

Acid Sulphanilic .. 9d. per lb. 100% basis d/d. 

AluminiumChloride,anhyd. Is. per lb. d/d. 

Aniline Oil . . • • 8d. per lb. naked at works. 

Aniline Salts .. .. 8*d. per lb., nakod at works. 

Antimony Pontachloride Is. per lb. d/d. . 

Benzidine Base .. , . 3a. lid* per lb. 100% basis d/d. 

Benzyl CWoride 96% . . Is. Id. per lb. 

p-Chlorphenol . . . . 4s. 3d. per lb. d/d. 

p-Chloraniline .. •• 3s. per lb. 100% basis, 

o Cresol 19/31° C. . . 4d.— 4J<1. per lb. Rather quiet. 

m-Cresol 08/100% •• 2s. Id.— 2s. 3d. per lb. Demand 

moderate. 

p-Cresol 32/34° O. ..2s. Id.— 2s. 3d. per lb. Demand 
moderate. 

Diohloraniline . . . . 3s. per lb. . 

Dichloraniline S. Acid .. 2s. 6d. per lb, 100% basis. 
n-Dichlorbenzol . . • • £85 per ton. 

Diethylaniline .. ..4s. 3d. per lb. d/d., packages 

extra, returnable. 

Dimethylaniline . . . . 2s. 2Jd. por lb. d/d. Drums extra. 

q, gait 2s. 4d. per lb. 100% basis d/d. 

o-Naphthol . . • • 2s. 5d. por lb. d/d. 

Pinitrobenzene .. .. 9d.—10d. per lb. naked at works. 

Dinitrochlorbenzol .. £84 10s. per ton d/d. 


Dinitrotoluene — 48/50° C. 

66/68° C. 

Diphenylamine .. 

Monoohlorbenzol . . 

/LNaphthol 

a.Naphthylamine 

0-Naphthytamine 

m-Nitraniline 

p-Nitraniline ♦. 

Nitrobenzene 

e- Nitroo hlor benzol 

Nitronaphthalene 

p-Nitrophenol 

p«N itro-o-amido -phenol 

m-Phenylene Diamine . . 

p.Phenylene Diamine . . 

R. Salt , . 

Sodium Naphthionate , . 
o-Toluidine . . • • 

p-Toluidine 

m-Toluylene Diamine . . 
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8d. — 9d, per lb. naked at work*. 
Is. 2d. per lb. naked at work*. 

2h. lOd. por lb. d/d, 

£63 per ton. 

Is. per lb. d/d. 

Is. 3£d. per lb. d/d. 

4a. per lb. d/d. 

4b. 2 Id. per lb. d/d. 

28. 2}d. per lb. d/d. 

5 $d. — 5 id. per lb. naked at work*. 
2a. lid. per lb. 100% basis d/d. 
10|d. per lb. d/d. 
la. 9d. per lb. 100% basis d/d. 
4a. 6d. per lb. 100% basis. 

38. lOd. per lb. d/d. 

10s. 2d. per lb. 100% basis d/d. 
2a. 4d. per lb, 100% basis d/d. 
2a. 2d. per lb. 100% baaia d/d. 
lOd. per lb. 

3s. per lb. naked at works. 

3a. lOd. per lb. d/d. 


PHARMACEUTICAL AND PHOTOORAPHIC 
CHEMICALS 

. . £43 — £45 per ton, ox wharf Lon- 
don, in glass containers, 

. . 3s.’ Id. — 3s. 3d. per lb., according 
to quantity. Sales steady. 
Price firm, 

. . 2s. 6d. per lb. Cheaper. 

. , Cryst. £51 per ton, Powder £65 
per ton. Carriage paid any 
station in Great Britain. 

.. 19s.— 21s. per lb. 

. . Is. 4d. per lb., less 5% for toil lots. 
Market still weuk. 

, . 2s. 9d. per lb. for pure crystal in 
2 cwt. lots. 

. . 6s. 9d. per lb. Resublimed quality 
8s. per lb. Market firm. 

. . Is. fid. — Is. 8d. per lb., according 
to quantity. Slightly firmer. 

. . 2s, lOd. per lb. Forward quota- 
tions higher spot value likely to 
increase. 

Is. per lb., loss 5%. 

9s. per lb. d/d. 

2s. per lb. for quantity. More 
enquiry. 

15s. per lb. 

3s. 3d.— 3s. fid. per lb. according 
to quantity. 

£37 per ton. 

12s. fid. per oz. for English make. 
13 h, 9d. per lb. Slightly lower. 
Quiet steady demand. 

5s. 2d. por lb. spot. 

10s. fid.— 12s. fid. por lb. 

10a. 3d.— 12 s. 3d. „ 

9s. — 1 Is. „ 

8s. 8d. — 10s. 8d. „ 

Crystal £29, Powder £30 por ton. 
Carriage paid any station in 
Great Britain. 

Market exceedingly firm and prices 
advancing. Raw materials 

dearer. British prices lower than 
foreign. 

Is. lid. per lb. 

Is. Od. per lb. 

Is. lOd. per lb. 

Is. 7d. - 2s. per lb., according to 
quantity. Fair demand and 
steady market. 


, Acid, Acetic 80% B.P. 
Acid, Acetyl Salicylic 


Acid, Benzoic B.P. 
Acid Boric B.P. . . 


Acid, Camphorio . . 

Acid, Citric 

Acid, Gallic 
Acid, Pyrogallic, Cryst, 
Acid Salicylic 
Acid, Tannic B.P. 


Acid, Tartaric 
Amidol . . 

Acetaniiido 

Amidopyrin 
Ammon. Benzoate 

Ammon. Carbonate B.P 
Atropine Sulphate 

Barbitone . . 

Benzonaphthol . . 
Bismuth Carbonate 

„ Citrate. . 

„ Salicylate 

„ Subnitrate 

Borax B.P. 


Bromides 


Ammonium 
Potassium 
Sodium . . 
Calcium Lactate 
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Chloral Hydrate . . 
Chleroform 

Formaldehyde 

Glycerophosphates — 
Calcium, soluble 
citrate free . . 
Glycerophosphates — 
Iron 

Magnesium 
Potassium, 60% 
Sodium, 60 % . . 


.. 4a, per lb. Slightly easier, 

. , 2s. Od. per lb. for cwt. lots. Prioe 
advanced by Cd. per lb. 

. . £48— £49 per ton in barrels, ox 
wharf London. 

Fair business passing. 

and 

. . 7s. per lb. 

. . 8s. 9d. per lb. 

. . Os. per lb. 

. . 3s. Od. per lb. 

. . 2s. 6d, „ 


Guaiacol Carbonato . . 10s. per lb. 

Hexainino . . . . 3s. per lb. Forward prices higher. 

Homatropine Hydrobro- 30s. per oz. 
mide 


Hydraatine hydrochlor . . English make offered, 120a. per oz. 
Hypophosphites — 

Calcium . . . . 3s. Cd. per lb., for 28-lb, lots. 

Potassium . . . . 4s. Id. per lb. 

Sodium . . . . 4s. ,, 

Iron. Ammon. Citrate 2s. Id. — 2s. 5d. per lb. 

B.P. 


Magnesium Carbonato — 
Light Commercial 
Magnesium Oxido — 
Light Commercial 
Heavy Commercial 
Heavy Pure 

Menthol — 

A.B.R. recrvsfc, B.P. . . 
Synthetic 


Mercurials 
Red oxide 

Corrosive sublimate . . 
White precip. . . 
Calomel 

Methyl Salicylate 


£36 per ton net. 

£76 per ton, leas 2J%. 

£25 per ton, less 2^%. 

2s. — 2s. 3d. per lb., according to 
quantity. Steady market. 

02s. 6d. per lb. Market much 
firmer. 

26s. — 36s. per lb., according to 
quantity. English make. In- 
creasing demand. 

Markot very quiet. 

6s. 3d. — 5s. 4d. per lb. 

3s. 6d. — 3s. 7d. „ 

4b. 7d. — 4s. 8d. ,, 

3s. lid.— 4s. 

Is. 0d.~ 2s. per lb. Seasonal in- 
crease in demand. 


Methyl Sulphonal 
Metol 

Paraformaldehyde 

Paraldehyde 


Phenacetin . . 
Phenazone 
Phenolphthaloin . . 


. . 24s. per lb. Slightly weaker. 

. . 11s. per lb. British make. 

., 2s. 8d. per lb. for B.P. quality. 

. . Is. 4£d.- — Is. Bd. per lb. in free 
bottles and cases. Supplies 
plentiful. 

. . 5s. 8d. por lb. 

. . 6s. lod. per lb. 

. . 6s. 9d. por lb. Supply excoeds 
demand. 


Potass. Bitartrate — 
99/100% (Cream 
Tartar) 

Potass. Citrate . . 
Potass. Ferricyanide 
Potass. Iodide 


Potass. Metabisulphite 


of 

. . 84s. per cwt., less 2J% for ton 
lots. 

. . Is. lOd. — 2s. 2d. per lb. 

. . Is. 9d. per lb. Quiet. 

.. 16s. 8d. — 17s. 6d. per lb., accord- 
ing to quantity. Steady mar- 
ket. 

. . 7^d. per lb., 1-owt. kegs included, 
F.o.r. London. 


Quinine 



.nganate 


Boson 
Sacchq 
Salol 
Silver Proteinate . . 


7Id. per lb. spot. Forward 
prices higher. 

2s. 3d. — 28. 4d. per oz., in 100 oz. 

tins. Steady market. 

5s. Od. per lb. 

63s. per lb., in 60 -lb. lots. 

3s. 9d. per lb. for cwt. lots. 

9a. per lb. for satisfactory produot, 
light in colour. 


Sod. Benzoate, B.P. . . 2a. 8d. per lb. Supplies of good 
quality now available. 

Sod. Citrate, B.P.C., 1923 Is. lid, — 2s. 2d. per lb., according 
to quantity. 

Sod. Hyposulphite — 

Photographic . . . . £18 — £16 per ton, according to 

quantity, d/d. consignee's sta- 
tion in 1-owt. kegs. 

Sod, Metabisulphite crysfc. 37s. Cd.-rCOs. per cwt. nett oash. 

according to quantity. 

Sod. Nitroprusaide .. 16s. per lb. 

Sod. Potass. Tartrate 

(Rochelle Salt) . . 76a. — 82a. 6d. per cwt., according 
to quantity. Quiet markets 

Sod. Salicylate . . . . Fair demand. Powder 2s. — 2s. 3d. 

per lb. .Crystal at 2s. 2d. — 
2s. 6d. per lb. Flake 2s. 0d. 
per lb. 

Sod. Sulphide — 

Pure rec-ryat lOd. — la. 2d. per lb. 

Sod. Sulphite, anhydrous £27 10s. per ton, minimum 5-ton 
lotB, increasing according to 
quantity, 1-cwt, kegs included. 

Sulphonal . . . . 15s. Cd. per lb. Little demand. 

Thymol . . . . . . 16s. per lb. 


PERFUMERY CHEMICALS 


Acetophenone 
Aubopine . . 

Amyl Acetate 
Amyl Butyrate 
Amyl Salioylate . . 


12s. per lb. 
16s. 3d. 

2s. 9d. 

6s. 9d. 

3s. 3d. 


Anethol (M.P. 21/22° C.) 4s. Od. 
Benzyl Acetate from Chlo- 
rine-free Benzyl Alcohol 2a. 9d. 
Benzyl Alcohol free from 
Chlorine . . . . 2s. 9d. 

Benzaldehyde free from 

Chlorine . . . . 3s. Cd. 

Benzyl Benzoate. . . . 3s. 6d. 

Cinnamic Aldehyde — 


Natural 18s. 9d. „ 

Coumarin . . . . 19s. 6d. fl 

Citronellol .. ..17s. „ 

Oitral 8s. „ 


Ethyl Cinnamate 
Ethyl Phthalate 
Eugenol 

Geraniol (Palmarosa) 
Geraniol . . 

Heliotropine 
Iso Eugenol 

Linalol ex Bois de Rose . . 
Linalyl Acetate . . 
Methyl Anthranilate 
Methyl Benzoate 
Musk Ambrette . . 

Musk Xylol 
Nerolin 

Phenyl Ethyl Acetate . . 
Phenyl Ethyl Alcohol . . 
Rhodinol , . 

Safrol 

Terpineol . . 

Vanillin 


12s. 6d. „ 

3s. 3d. ,, 

10b. „ 

33s. 6d. „ 

11s. 6d. — 18s. 6d, per lb. 
6s. 9d. „ 

1 6s. „ Dearer. 

26s. 

26s. 

9s. 6d. ,, 

6s. „ 

60s, „ 

13s. 6d, „ 

4s. 9d. 

16s. 

16s. 

55s. „ 

Is. lOd. „ 

2s. 4d. ,, 

26s. 6d. „ 


ESSENTIAL OILS 

Almond Oil, Foreign 

S.P.A 16s. 6d. per lb. 

Anise Oil . . . . . . 2a. lOd. per lb. Dearer. 

Bergamot Oil . . . . 16s. 6d. per lb. 

Bourbon Geranium Oil . . 33s. 6d. per lb. 

Camphor Oil . . . . 66s. per cwt. 

Cananga Oil Java . . 10a. per lb. 



1115 


Jfoy, 7*1024. 


CHEMISTRY AND INDUSTRY 


Oftwia Oil, 80/85% 10s. per lb. 

Cinnamon Oil, Leaf . . 6Jd. per oz. 

Citronella Oil — 

Java 85/90% .. .. 6s. 10 id. „ Again dearer. 

Ceylon 3a. 8d. per lb. Dearer. 

Clove Oil . . . . . . 8a. per lb. Dearer. 

Eucalyptus Oil 70/75%. . 2s. 3d. per lb. 

Lavender Oil—' 

French 38/40% Esters 32 h. 6d. per lb. 

Lemon Oil . . . . 3s. 2d. por lb. 

Lemongrass Oil . . . . 4s. 6d. per lb. 

Orange Oil, Sweet . . Us. per lb, 

Otto of Rose Oil — 

Bulgarian . . 40s per ozi 

Anatolian . . . . 18s. per oz. 

Palma Rosa Oil . . . . * 16s. 6d. per lb. 

Peppermint Oil — 

English 70s. per lb. 

Petitgrain Oil . . . . 9s. 6d. per lb. Dearer. 

Sandal Wood Oil — 

Mysore 26s. 7d. per lb, 

Australian . . . . 18s. Od. per lb. 


PATENT LIST 

Ths dates given In this list are. In the case ot Application* for Patents 
those of applications, and fu the case of Complete Specifications accepted 
those o* Official Journal# In which the acceptance Is announced. Com- 
plete ' .ideations thus advertised as accepted are oi»n to Inspection at 
the mt Offioe Immediately, and to opposition before Dec. 29th ; they are 
0 " .o at Is. each at the Patent Office, Sale Branch, Quality Court, 
jeery Lane, London, W.G. 2, on Nov. 18th. 

,,—Applicatlons 

Campbell. Filters or separators. 25,407. Oct. 25. 

Craig, and Spence and Sons. 25,096. Sec VJL 
Dickinson. Grinding-machine. 25,304. Oct. 24. 

Jackson. Apparatus for straining liquids. 25,342. Oct. 24. 
Kelly. Acid-proof etc. containers. 25,271. Oct. 23. 

Morris. Pulverising or emulsifying apparatus. 24,875. 
Oct. 20. 

Portham. Centrifugal separators etc. 25,365. Oct. 24. 
Silica Gel Corporation. Refrigeration. 25,444. Oct. 25. 
(U.S., 20.11.23.) 

Soc. Boaudroy et Bergeron. Filtors. 25,453. Oct. 25. 
(Fr., 29.11.23.) 

Soc. des Appareils Mangondeaux. 25,455. Sec V. 

Sne. l’Air Liquide, Soc. Anon, pour l’Etudo et 1’ Exploita- 
tion des Procedes G. Claude. Separation by liquefaction of 
complex gaseous mixtures. 25,028. Oct. 21. (Fr., 7.8.24.) 

Soc. l’Auxiliaire des Chemins de Fer et do 1' Industrie. 
Pumps for liquids at high tomperature. 25,282. Oct. 23. 
(Fr., 3.11.23.) 

Spencer, Chapman and Messel, Ltd., and Lieberfc. Manu- 
facture and manipulation of colloidal substances etc. 24,902. 
Oct. 20. 

I. — Complete Specifications Accepted 

16,155 and 16,156 (1923). Peulo and Pcale. Separating 
materials of different specific gravities. (223,279 and 223,280.) 

20,286 (1923). Ferns, Sfcapley, and Harrison. Adjustable 
centrifugal machine for emulsifying. (223,347.) 

II. — Applications 

Clemrn, Schmidt and Gcs. f. Chem. Produktion. Process 
for making highly -active charcoal in grains. 25,138. Oct. 22. 

Duffiold. Production of gas from powdered carbonaceous 
matter. 25,071, Oct. 21. 

Kraitsehior. Fuels for internal-combustion engines. 24,880. 
Oct. 20. (Ger., 18.10.23.) 

Malbay. Semi-water-gas producer plants. 24,933. Oct. 20. 
(Fr., 9.11.23.) 

Michalski. Converting coal into gas. 24,929. Oct. 20. 
(Ger., 17.12.23.) 

Roux. Treatment of peat etc. 25,425. Oct. 25. (Fr., 
26.10.23.) 


Shearman. Destructive distillation of bonoB etc. 25,338. 
Oot. 24. 

Soc. des Apparuils Magondoaux. 23,455. See V. 

Soc. l’Air Liquide, Soo. Anon, pour 1’ Etude ot TExploita- 
tion des Proc6d6s G. Claude. Production of coke. 24,925. 
Oot. 20. (Fr., 6.7.24.) 

Soo. l’Air Liquide, Soo. Anon, pour 1’ Etude et 1’ Exploitation 
des Proe6d5s G. Claude. 25,299. See VII. 

Spencer. Gas purifiers. 25,098. Oct. 22. 

II.— Complete Specifications Accepted 

18,412 (1923). Elootrioal Improvements, Ltd., and Weeks. 
•Fuel distillation. (223,297.) 

18,461 (1923). Laiug and Nielson. Heat treatment of 
solid carbonaceous materials, and the manufacture of 
briquettos. (223,302.) 

18,580 (1923). British Thomson- Houston Co., Ltd. See 
XI. 

20,082 (1923). C'urtios. Fuel for the tiring of bricks and 
other purposes. (223,345.) 

21,492 (1923). Lamplough and Lamplough. Production 
of explosive or combustible gaseous-mixtures. (223,350.) 
23,036 (1923). Stewart. See XX1IL 
24,032 (1923). Merz and McLeilan and Weeks. Low- 
temperatm'o fuel distillation. (223,387.) 

5756 (1924), Govan. Bituminous solution. (223,486.) 
6017 (1924). L’Air Liquide, Soc. Anon, pour 1’ Etude et 
^Exploitation des Precedes G. Claude. Treatment of illu- 
minating or coke-oven gases and the like prior to partial 
liquefaction for the separation of their constituents. (223,489.) 

7979 (1924). Bran. Manufacture of fuel briquottes. 

(214,229.) 

I If. — AppXIcailoas 

Cox and McDermott. Purification of benzol etc. 25,038. 
Oct. 21. 

Jackson (Warren), 20,160. See IX. 

IV.— Applications 

British DyestuffR Corporation, Ltd., and Saundore. Manu- 
facture of intermediate compounds and azo dyestuffB. 25,069. 
Oct. 21. 

British Dyestuffs Corporation, Ltd., Goodwin and Saunders. 
Manufacture of azo dyes. 25,152. Oot. 22. 

Scottish Dyes, Ltd., Thomas, and Thompson. Manufac- 
ture of dyestuffs etc. 25,033. Oet. 21. 

Soc. of Chemical Industry in Basle. Manufacture of con- 
densation produotB of the authraquinono Berios. 24,954. 
Oct. 20. (Swifcz., 26.10.23.) 

IV. — Complete Specifications Accepted 

20,730 (1923). Kallo and Co. Akt.-Gos. Production of vat 
colouring-matters. (207,553.) 

5441 (1924). Durand and Huguenin Akt.-Ges. Manufac- 
ture of new mordant dyestuffs. (223,481.) 

V. — Applications 

Cuprum Soc. Anon. Apparatus for spinning artificial silk. 
25,469, Oct. 25. (Switz., 26.11.23.) 

Dreyfus. Manufacture of cellulosic products. 25,462. 
25,403. Oct. 25. 

Grewin. Manufacture of paper. 25,367. Oct. 24. (Sweden, 
24.10.23.) 

Hoys and St. Anne’s Board Mill Co. Apparatus for re- 
moving liquids from papor pulp etc. 25,289. Oet. 23. 

Juckson (Severn Mills Co.). Treating wool. 24,922. Oct. 20. 
Lang well. 25,275. See XVIIL 

Oberlander. Manufacture of artificial silk. 25,060. OH. 21. 
Soc. des Apparoils Magondoaux. Manufacture of granular 
cellulose and its application for storage of explosive gases etc. 
25,455. Oct. 25. (Fr., 20.11.23.) 

V. — Complete Specification Accepted 

23,240 (1923). Vereinigte Glanzstoff-Fabriken Akt.-Ce.sj 
Woiking up collulose sludge. (204,322.) 

VI. — Application 

Lumb (Goidner). Dyeing-machines. 25,330. Oct. 24. 
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VI. — Complete Specifications Accepted 

21,078 (19211). Boo. of Chemical Industry in Basle. Pro- 
cess for producing fast tints on the fibre. (202,984.) 

11,065 (1924). Brunner, Mond and Co,, Ltd. Process of 
making ammonia by catalysis. (215,789.) 

VII. — Applications 

Bredig and Clod. Production of hydrocyanic acid. 25,160. 
Oct. 22. 

Craig and Bpenco and Sons, Treatment of aluminous 
materials for filtering etc. media. 26,090. Out. 22. 

Deutsche Gold- und Si I Iwr-Seheideanstalt vorm. Koessler. 
Manufacture of hydrogen cyanide. 25,147. Oct. 22. 

Fabrique Nationalo de Produits Chimiques et d’Explosifs- 
Anoions E tab basements Ghinigonlt et Delattro Soc. Anon. 
Manufacture of ammonia and ammonia compounds from 
cyanamidoH. 25,148. Oct. 22. (Belgitun, 23.10.23.) 

Ilarpor and Williams. Production of ammonia. 25,264. 
Oct. 23. 

Johnson (Viscose Co.). Apparatus for separating caustic 
hydroxides from solutions etc. 25,290. Oct. 23. 

Neill. Production of ferric oxide etc. 25,382. Oct. 24. 
Soc. des Mines do Potasse d’ Alsace, ArrnMie, Max, Joseph, 
Else, Theodore, Prince Kugtfne, Fernand (Autrefois Reiehs- 
land), Anna, Marie, et Marie-Louiso. Manufacture of mag- 
nesium sulphate. 26,424. Oct. 25, (Fr., 29.10.23.) 

Soc. l’Air Liquide, Soc. Anon, pom l’Etude et T Exploita- 
tion des Procrictes G. Claude. Extraction of hydrogen from 
gaseous mixtures. 25,299. Oct. 23. (B'r., 8.3.24.) 

VII. — Complete Specifications Accepted 

15,237 (1923). Marks (Cobb Electro Reduction Corpora- 
tion of Canada. Ltd.). Sic X. 

19,735 (1923). “ AUehomin ” Allgem. Chem. Industrie 

Akt.-Gea., and Jahoda. Production of 
zinc sulphide. (201,922.) 

1189 (1924). Seth. Sec X. 

IX.— Applications 

Airoy. Manufacture and uso of building etc. material? 
24,973, 25,199. Oct. 21 and 23. 

Burley. Manufacture of cement and kilns t herefor. 25,171 
Oct. 22. 

Jackson (Warren). Manufacture of bituminous com 
positions. 25,160. Oct. 22, 

Rigby. Manufacture of cement. 25,102. Oct. 22. 

IX, — Complete Specification Accepted 

20,082 (1923). Curtios. Sac JL 

X. — Applications 

Burgess and Vautin. Ferro alloys. 25,383. Oct. 24. 
Kidd. Furnaces for heat treatment of metals. 24,995 
Oct. 21. 

Marks (Glockenstnhhvcrke Akt.-Ges. vorm. R. Lindenborg) 
Steel alloy for permanent magnets. 25,280. Oct. 23. 


XIL — Applications 

McNiooll. Treatment of crude cotton oil* etc. 25^319. 
Oct. 24. 

Shearman. Refining fata, oil's, etc. 25,337. Oct. 24. 
Bizer. Extraction of oil from seeds etc. 25,200. Oct. 23. 
Sizer. Extraction of oil from oil-bearing substances. 
25,421. Oct. 25. 

X III.— Application 

Lorenz. Manufacture of wax-colour binding-means. 
25,049. Oct. 21. (Austria, 23.11.23.) 

XIII. — Complete Specification Accepted 

17,663 (1923). Soc. ltaliana E. de-Angoli per lTndustrie 
dei Tosautl Stampati and Paulus, Manufacture of aquoous 
solutions from difiicultly-soluble gums. (200,523.) 

XIV. — Applications 

Rigby. Rubber latex compositions, and application 
thereof. 24,970. Oct. 21. 

Soc. Anon, des Pneumatiquea Dunlop. Vulcanisation of’ 
rubber in solution. 25,400. Oct. 25. (Ft., 19.7.24.) 

XIV.— Complete Specifications Accepted 

12,964 (1923). Loomis and Stump. Manufacture of rubber 
goods from latex. (223,263.) 

4069 (1924). K. D, P., Ltd. Manufacture of caoutohouc* 
gutta-percha, balata, and analogous vegetable resins. 
(219,277.) 

XVI I L— -Application 

Langwoll. Formentation of cellulose materials. 25,275. 
Oct. 23. 

XIX.— Applications 

Fair brother (Jackson Research Corporation). Disposing 
of municipal waste, 25,295. Oct, 23. 

Hartley. Sewage purification. 24,868. Oct. 20. 

Hind. Production of foodstuffs. 25,373. Oct. 24. 

% 

XIX. — Complete Specification Accepted 

4505 (1923). Townsend and Lovor Bros., Ltd, Treating 
pea-nuts for food. (222,975.) 

XX. — Complete Specifications Accepted 

20,425 (1923). Chcmosan Akt.-Gea. Process for the pro- 
duction of solutions of mercury derivatives of hydroxy- 
eulphobenzoic aCids and their Jhomologueo, suitable for uso 
in therapeutics. (202,631.) 

27,403 (1923). British Dyestuffs Corporation, Ltd., Crop- 
shavv, Naunton and Green. Manufacture of diary Iguanidines. 
(223,410.) , s 

XX1IL— Complele Specification Accepted 

23,036 (1923). Stewart. Regulating tho gas flow to gas 
calorimeters. (223,375.) 


X. — Complete Specifications Accepted 

15,237 (1923). Marks (Cobb Electro Reduction Corpora- 
tion of Canada, Ltd,). Volatilising and oxidising minerals. 
(223,271.) 

1189 (1924). Seth. Process for obtaining vanadium 
compounds or vanadium from pig-iron containing vanadium. 
( 211 , 111 .) 

2857 (1924). Cornelius. Electric furnaco for welding, 
tempering, burning, or for heating for other purposes. 
(211,462.) 

XI— Applications 

Darby, Wilde, and Oldham, and Son. Galvanic batteries. 
24,941. Oct. 20. 

Electric Furnace Co., Ltd., and Taylor. Electric resistance 
furnaces. 

Kahl and Rutgerswerke A.-G. Impregnating medium for 
cloctrodes. 24,946. Oct. 20. 

XI. — Complete Specifications Accepted 

18,580 (1923). British Thomson -Houston Co., Ltd. Elec- 
trodes having a high-eloctron omissivity. (201,900.) 

2857 (1924)., Cornelius. See X. 


GENERAL NOTES 

Official Trade Intelligence 

The Department of Overseas Trade (Development 
and Intelligence, 35, Old Queen Street, London, 
S.W. 1), has received the following enquiries for 
British Goods. British firms may obtain furthdr 
information by applying to the Department and 
quoting the specific reference number : Belgium : 
Paper, (463) ; Brazil : Steel, tinplate, zinc, cement, 
red lead, copper sulphate, (476) ; Egypt : Leather, 
(Inspecting Engineer, Egyptian and Sudan Govern- 
ments, Queen Anne’s Chambers, London, S.W. I, 
Ref. Muh. 1924/64/6); France: Steel, (464); 
Italy : Leather, (467) ; Lithuania : Pig iron, 
(A.X./1420); New Zealand: Hardware, (458); 
Sweden: Leathers, (471). 
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EDITORIAL 


T HERE is a possibility that, next summer we may 
receive a visit from some American engineers. 
There are big industrial cities in America and 
there are others here. It will be impossible for our 
v( jors to avoid making a comparison, and the pros- 
p j of this is not particularly pleasing. We can show 
a visitors — especially Americans — London, Edin- 

} gh, Oxford, Cambridge, York and Canterbury 
; ih justifiable satisfaction. But our mauufac- 
•ing towns— what do we think of them ( What 
II they think of them ? You may travel from 
1 uig’s Cross through York and Edinburgh to Inver- 
ness or even further, and are almost the whole time in 
pleasant and clean country, much of it beautiful 
country, but we can mention cities, even districts, in 
the Midlands, in Yorkshire and Lancashire and in 
Scotland, of which we are now, and for some time 
shall be, ashamed. They are mean and dirty ; they 
have fine buildings, beautiful parks and other advan- 
tages, but they are begrimed with smoke. Who can 
be surprised that many of these districts return 
Socialists to Parliament l We think if we lived in 
them ourselves we should be as desperate as any of 
the most obstreperous of the Communists. Wigan, 
St. Helens, Glasgow and Leeds are not places of 
beauty. They might, though, be cleaner than they 
are. There is a Smoke Abatement Society, a League, 
a Conference, a set of pamphlets describing the ways 
of estimating the quantity and quality of smoke and 
of preventing or diminishing it. The problem is not 
insoluble ; it is largely a matter of chemical engineer- 
ing, and in essential matters it has already been 
solved. There are two sources of smoke almost 
equally important and obnoxious — house tires and 
works fires. We can solve the first difficulty quite 
easily ; in our own domestic arrangements we have 
so organised things that we can sit in front of a 
smokeless fire, enjoy its warmth and life, stir it and 
look at it. Everyone else can do this if a trifling 
effort- be made ; is the effort worth while, Is it not- 
worth some little effort to secure an ampler ether, a 
diviner air, clearer skies, cleaner houses and cleaner 
gardens ? The smoke which arises from domestic 
houses is a nuisance for which we as individuals are 
largely responsible ; we have the remedy in our own 
hands. The smoke from works, factories and furnaces 


is not so easily prevented, and it is not so much 
within the powers of each one of us. Even if we have 
ourselves sound ideas we have to submit them to a 
board of directors, to general managers and works 
managers, to trades unions and committees ; we 
have to consider the views of shareholders, in fact 
everybody’s views except those living in the vicinity 
of the works. But electricity aud gas, pulverised 
fuel and briquettes, mechanical stokers and econo- 
misers come to the assistance of the manufacturer 
who wishes to do his duty. 

* * * 

T11 these technical details mere editors soon get out 
of their depth. Every traveller for a firm of makers 
of mechanical stokers, of asbestos packing, of piston- 
rings, of heat economisers or of patent boilers shows 
by most imposing figures and calculations how easy 
it is to save fifteen per cent, of your fuel and to pay 
for the new plant out of the economies it effects in the 
first year or eighteen months. Did we describe their 
mathematics as imposing ? They will convince you 
that if you buy enough of their devices you will get 
your fuel for nothing ! It is not all imposition ; you 
must, of course, make some allowance for the exu- 
berance of the traveller ; he needs an optimistic 
nature, a heart of oak and triple brass, to enable him 
to go round from works to works. If his prophesies 
are distinguished by a little buoyancy and imagina- 
tion, oh blame not the hard ! And when he who 
adores thee has left but the name, do not, the moment 
he has gone, consign his rectangular card to the 
waste-paper basket. Many of these modern improve- 
ments are meritorious ; some of them do really save 
money ; some of them do really burn the fuel more 
completely and send less unburnt or half-burnt— 
which is worse— coal into the atmosphere. If the 
most prudent of our chemical manufacturers, the 
wisest of our chemical engineers and the most public- 
spirited of our statesmen could organise a round 
table conference they could frame some means of 
encouraging the laggards in industry to greater 
effort, helping the lazy ones on with a stick, if we have 
not forgotten the songs which in our youth adorned the 
university or the camp. We could name a dozen 
members of the Society of Chemical Industry and a 
dozen members of Parliament who could be of great 
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value in this respect, but would they come if we did 
call upon them ? Those who dislike dirt and those 
who hate Bolshevism should combine their forces 
for a while. There are many men who object to 
waste and communism ; all women dislike dirt ; 
what a chance for organised elTort ! 

* * * 

Mr. Julian L. Baker's Stmdfeild Memorial Lecture 
on “ The Chemist and the Fermentation Industries ” 
called hack to us our first conception that these had 
any community of interest. Between thirty and 
forty years ago we remember a young man, destined 
to inherit a brewery, coming to a provincial college 
to learn science which would be- of value to him in 
his business. This seemed to us, in our ignorance, 
a very strange proceeding. Brewing we could under- 
stand as a lucrative pursuit probably descending 
from father to son through several generations. 
The study of science we could appreciate even in 
those early days, but to mix up brewing and science 
seemed to he very singular. When we found that 
the young brewer was, in various laboratories, 
studying yeast, bacteria, alcohol and distillation, 
starch and sugar, there seemed to be some sense 
in the idea, and it was not long before wo found 
out that a man might study these subjects for 
many years before getting to the end of them. 
We have no reason to think that the average man 
of to-day is much better able now, than we were 
so many years ago, to see how science and brewing 
fit in together. Such an address as Mr. Baker’s 
helps us to see how the average man may be 
enlightened in such matters. Mr. Baker, besides 
giving an interesting account of some of the scientific 
aspects of brewing, calls our attention to a curious 
piece of red-tape which may be of importance. He 
tells ns that our home fermentation industries yield 
nearly a hundred and forty million pounds a year 
in revenue to the State, and that the revenue 
authorities are extremely careful in watching the 
operations of the brewers and distillers and verifying 
in these the percentages of alcohol and sugar so that 
the nation may lose nothing of the proportion <>f 
the profits which it takes. Jn the “ Amylo ” process 
of fermentation it seems the Customs regulations 
and the details of the process conflict so that this 
roc-ess, widely used on the Continent, is forbidden 
ere. If the process is as economical as Mr. Baker 
indicates, and there are no Tnaterial factors omitted 
from his account of the situation, it appears the 
distillers have a just cause of complaint. If this is 
so we are satisfied they can obtain a reasonable 
amount of satisfaction if they make up their minds 
that they mean to have it. Governments and 
Government Departments are particularly susceptible 
to adequate pressure tactfully applied. 

* * * 

Mr. Baker gave ail account of the Finsbury Tech- 
nical College, and alluded to some of the eminent 
men who taught there ; he made an earnest plea for 
a continuation of the important work still carried on 
there. We sincerely hope his plea will be successful, 
although the figures he quoted show that his task of 
persuading the authorities to find the necessary 


money will be an extraordinarily difficult one. We 
received a few days ago a handsome volume describing 
the activities of the Leeds Philosophical and literary 
Society during the last hundred years with some 
incidental remarks on the foundation of. the York- 
shire College, now the University of Leeds. r lhe 
Finsbury Technical College and the Yorkshire College 
had much in common. Each was started at a time 
when there was a great demand for scientific know- 
ledge and very little supply. The earliest professors 
at each of these institutions included four or five 
young men of more than average ability, with no 
bard and fast traditions, with great zeal for teaching 
on the best methods and with a determination to 
make their college a centre of good teaching and 
good research. At Finsbury, Profs. Armstrong, 
Ayrton, Meklola, Perry and some others formed a 
closely allied band, who successfully attained the 
objects they sought ; at Leeds, Profs. Green, Miall, 
Rucker and Thorpe, with some others, formed a 
similar nucleus. It seems now to be less easy to find 
either in London or in the provinces -men of the 
type we have in mind ; the sciences have g. m- 
mensely in volume, and those who study them have 
become much more specialised. Prof . Green was a 
first-class mathematician as well as a first-class 
geologist. Prof. Miall could have occupied the chair 
of geology or zoology with equal case. Prof. Arm- 
strong has not confined his activities solely to 
chemistry. He has wandered, perhaps trespassed, 
over rnuny fields. It was perhaps the novelty of 
science, certainly not the prospect of making a 
fortune, which attracted such men to professorships 
in new colleges. Science is no longer so novel as it 
was fifty years ago. We can well remember the time 
in Leeds when the classes which each professor 
taught were very small, a mere handful of men, but 
all anxious to learn. Wo fool sure it was the same 
at Finsbury. There was a great opportunity, and 
both the colleges we have in mind seized it and made 
the most of it. That sort of opportunity and that 
sort of man have probably become extinct in this 
country. Chemistry is as well established and as 
well known as mathematics, perhaps even more. 
Classes in chemistry are. huge. The small nucleus of 
half-a-dozen enthusiasts working together to start a 
centre of scientific education, overcoming gradually 
their own obstacles of education and organisation, 
has boon replaced by a much larger body of equally 
able and learned men with more time taken up by 
routine and by teaching and with less time available 
for doing pioneer work. It is a pity in some respects 
that the old order has passed away. On the other 
hand, the haphazard and scanty scientific education 
of fifty years ago has been replaced by a widespread 
and generous system of education so well organised 
that in every town in this country are opportunities 
for a thorough scientific education which were un- 
known when Finsbury was started. No one can fail to 
notice the improvement, no one can fail to regret the 
disappearance of some of the singularly efficient 
colleges which half a century ago, though few in 
numbers, included some which were marvels of 
sensible teaching and accurate research. Finsbury 
was one of these. 
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THE SMOKE ABATEMENT CONFERENCE 


The conference and exhibition organised by the 
Smoke Abatement League in Manchester were 
opened on November 4 by the Lord Mayor of Man- 
chester, who said that no single factor impaired the 
amenities of a city more than black smoke. The 
Manchester Air Pollution Advisory Committee esti- 
mated, on a conservative basis, that the damage 
due to smoke in that city amounted to a million 
pounds annually. There were two lines of action. 
Legislation was necessary, but education was more 
important, as public opinion still needed to be 
aroused. Mr. C. Elliott gave an account of tin; 
difficulties under which the League was working, 
and rew attention to the need for financial support 
from ocal authorities. Next year it was hoped to 
arrange an international exhibition and conference. 

Legislation 

The opening session was devoted to the legislative 
aspects of the smoke problem, the first paper being 
by Mr. J. W. Graham, the chairman of the Smoke 
Abatement League. In his paper Mr. Graham dis- 
cussed the law against smoke and showed the diffi- 
culties of applying the Public Health Act of 1875. 
In practice the legislation against smoke was a dead 
hitter, except in London, and about seven provincial 
towns. It was impossible to legislate effectively 
against smoke, as the use of gas and electricity could 
not yet bo made compulsory and universal. When 
low-temperature carbonisation bad been established, 
legislation against all use of raw coal might become 
practicable and reasonable. In describing the recent 
attempts at legislation, Mr. Graham said the Depart- 
mental Committee that examined the question was 
so impressed by statements that smoke-making was 
essential to manufacture in Sheffield and the Potteries 
that the crucial point of making smoke emission a 
definite offence was abandoned. Instead of amend- 
ments to previous legislation, there should be a new 
Bill, of which the principal clause should make smoke 
emission a nuisance. Means of transport should be 
included, the local authorities, now ineffective, 
should be concentrated, and there should be more 
technical inspectors. It was impossible to abolish 
all smoke, but a suspicion of smoke in the atmosphere 
would do 114 ) harm. The rest of the paper was devoted 
to an account of means employed to abate smoke in 
the United States. 

In the discussion Mr. C. E. Stromeyer said there 
was not much smoke in Manchester ; the climate 
was to blame. Invisible smoke was far more in- 
jurious than visible black smoke. Dr. J. S. Owens 
later exhibited a slide, made that day, showing the 
smoke present in Manchester air. 

The possibilities of smoke prevention under the 
Public Health Act, 1875, were considered by Mr. R. M. 
Rowe, who said that the manufacturing contribution 
to smoke could be dealt with at once ; he hoped that 
pollution due to domestic smoke would be prevented 
as soon as possible. Mr. Rowe then gave an informa- 
tive account of the powers given in the 1875 Act, and 


said that if the law were applied a great improvement 
would result. 

At the second session, Dr. J. S. Ovens discussed 
“ Air Pollution,” and observed that although a 
human being consumed 50 lb. of air daily and only 
7 or 8 lb. of food and water, no attention was paid to 
the purity of air, in contrast with the severe control 
of tin; purity of food. Tables were given to show the 
extent of pollution in several districts, the deposit of 
impurity per sq. mile during the year ended March 51 , 
1924, ranging from 100*92 tons at Roihamsted to 
415 0 t. at Salford, and 795-9 t. at Rochdale. The 
particles in the smoke were excessively small, but 
this might increase their harmful effect. Dr. J. R. 
Ashworth, of Rochdale, exhibited diagrams of 
measurements of the atmospheric pollution in a Lan- 
cashire town, and said that the ratio of factory smoke 
to household smoke varied, but that it would be at 
least 50 per cent, in a town like Rochdale. 

8ir Frank Baines, director of II M. Office of Works, 
spoke at the evening conference on the effect of 
atmospheric impurities on buildings. He said that 
his department spent £1,570,000 a year in looking 
after Government buildings, and he estimated that 
from 50 to 40 per cent, of this expenditure would be 
saved if only we had a pure, acid-free atmosphere. 
Prof. J. B. Cohen, E.R.S., followed with an address 
on the work of the Departmental Committee on 
Smoke Abatement, and showed slides illustrating 
the damage done to plants by smoke. He had 
found, after careful experiments, that the amount 
of impurity emitted by domestic smoke was fi per 
cent, of the coal burned. The Fuel Research Board 
was the proper authority to take up the question. 

Low - T EMP ERA T U RE Ca KBON IS ATI ON 

On November 5 a morning visit was paid to the 
Bradford Road gasworks of the Manchester Cor- 
poration. The subject of the session which followed 
the visit was ” Low- temperature Carbonisation and 
Smokeless F uel . 1 ' 

Mr. R. Maclaurin described the Maclaurin smoke- 
less fuel plant which is being erected for the Corpora- 
tion of Glasgow by Blair. Campbell and McLean, Ltd. 
Low-coking coal with a small ash content and from 
25 to 40 per cent, of volatile matter was preferred. 
The producer unit was 50 ft. high and shaped like a 
blast furnace, air ports being provided midway up in 
a central wall and in the side walls. In starting up, 
the producer was filled up to a little above the air 
port with ashes, and wood was inserted through 
special doors and ignited. When properly ignited 
the producer was filled with coke, the air blast 
being in action all the time. When the heat had 
travelled w’ell up the charge, sufficient ash was dis- 
charged to admit a ton of coal, and every successive 
hour a discharge was made and a ton of coal admitted. 
After 25 to 50 hours the first coke made would 
he withdrawn, the coal having been heated from 
15° C. through 700° C. in 20 "hours, so that the 
hourly rise in temperature was about 55° 0. This 
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gradual increase in temperature modified the nature 
of the coke, which was very different from ordinary 
gas coke. The coke was hardly a low- temperature 
coke, but its content of volatile matter had been 
reduced to 3 or 4 per cent., and it ignited readily (on 
account of its porosity) if the temperature had not 
been too high. Higher temperatures gave a silvery 
grey, harder coke, which was not so easy to ignite, 
though showing little difference in composition from 
the previous type. The quantity of gas made regu- 
lated the type of coke produced ; with a make of 
25,000 to .‘{0,000 cb. ft., black smokeless fuel was 
obtained, the grey typo being produced with gas 
yields of over 30,000 cb. ft. With Scotch coals 
(0 — 10 per cent, moisture, 30 — 35 per cent, volatile 
matter), about 55 per cent, of smokeless fuel had 
been obtained. The make of gas per ton of coal 
was guaranteed to be not less than 25,000 cb. ft. 
with an average calorific value of 240 B.Th.U. 
Before withdrawing the coke it was cooled by blowing 
in steam, which gave water gas on approaching the 
combustion zone. Producer gas was made in the 
combustion zone, and this gas, passing upwards, 
supplied the heat for carbonisation. Above the com- 
bustion zone there was a zone with a temperature be- 
tween 500° — 700° C., and here some ammonia was 
generated. Higher still was the distillation zone, 
where oil and gas were produced. The oils passed 
upwards through fuel at gradually decreasing tem- 
peratures, so that there was little decomposition and 
a highly phenolic crude oil was obtained, which con- 
tained paraffin and paraffin wax, olefines, some 
aromatic compounds, basic bodies and phenols, but 
no benzene, naphthalene or anthracene and little or 
no petrol. The oil that condensed in the cool upper 
region was caught in a trap, whence it passed to the 
gas main. The gas, passing through the cold fuel, 
was cooled down to 70° 0., so that little heat was lost. 
The ammonia, of which the yield was 17 to 30 lb., 
contained no fcrrocyanides or sulphocyanides, but a 
considerable proportion of polyhydric alcohols, which 
gave rise to useful pigments. The coke was divided 
into three sizes and discharged into bunkers. The 
gas will be used for heating vertical retorts. I )uplieate 
plant was provided, wherever possible, to avoid any 
chance of stoppage. With coal at 20s. and other 
charges at 8*3, the total working charges were 28s. 3d., 
a figure which could be realised by sale of the products. 

Some new aspects of low-temperature distillation 
were discussed by Mr. H. Nielsen, M.LChem.E., 
who, starting from the standpoint that low-tempera- 
ture distillation was a business proposition, outlined 
the position of the process. No one knew the true 
value of low -temperature distillation oils, and it was 
doubtful if the recovery of the ammonia would pay, 
but the gas would form a source of revenue. The 
production cost would decide the economic success 
of the process, and this cost would depend on the 
locality; but it could he stated that the over all arid, 
capital costs should not exceed 4s. and 10s. to 1 2s., 
respectively, per ton of raw' material treated. Owing 
to the fact that existing assay methods did not give 
results comparable with those of large-scale opera- 
tions, the author had developed an assay plant 
which gave good agreement. After considering the 


difficulties of distillation, the author described the 
“ L ” and “ N ** process, in which a slowly rotating, 
inclined retort was used. The raw material passed 
slowly downwards to the exit, where an air-lock 
enabled the residue to be discharged after cooling, 
without allowing the entry of cold air. The hot dis- 
tilling medium, the choice of which depended on 
local conditions, entered at the lower end of the 
retort in counter-current to the fuel, gradually 
heated the material up to the proper temperature, 
and escaped, carrying with it the permanent gases 
and condensable matters evolved by the coal. A 
free-burning, smokeless fuel could not he made 
readily from almost any raw material, and non- 
coking, bituminous coal w r ould not yield a coherent 
residue suitable for domestic use. Blending could be 
accomplished, but two suitable coals w r ere rarely 
found at the same colliery. Experiments had shown, 
however, that a preliminary heating and briquetting 
in the hot state without a binder, follwed by a final 
distillation, would give a smokeless briquette of 
satisfactory quality, and the process was now working 
on a large scale. The industrial use of coke and pow- 
dered fuel would greatly reduce the smoke nuisance, 
and a preliminary distillation of powdered raw coal 
would give a semi-coke as safe to handle as fuel oil. 
This would also make it feasible to erect central dis- 
tillation and pulverising works to supply a standard 
pulverised fuel in certain areas at the same price as 
the raw coal. An interesting possibility was thus 
opened up of the use? of powdered semi-coke instead 
of oil. The gas produced by the process would he 
useful for metallurgical furnaces, and if its price 
could he brought nearer to that of the solid fuel its 
use would greatly increase. To do this, w r e must 
turn to complete gasification in conjunction with 
low-temperature distillation, working the “ L ” and 
“ N ” system in a three-stage process : — (1) Gasifica- 
tion of the solid residue in water-gas producers ; (2) 
distillation of the? raw coal by blue water gas, the 
residue being converted into water gas ; (3) super- 
heating the mixed gas for use in distilling more raw 
coal, the solid residue forming a smokeless fuel. 
Ordinary water gas would thus have been “ carbu- 
retted ” twice with raw coal. Low-temperature distil- 
lation also made it possible to utilise sewage profitably. 

The Rt. Hon. G. H. Roberts and P. C. Pope read 
a paper describing the “ Coalite ” fuel made by Low 
Temperature Carbonisation, Ltd. A description of 
the Parker process was given, and it was pointed out 
that the best material for low -temperature carbonisa- 
tion was small coal, and this, after washing, gave a 
fuel that burnt well without smell or smoke. Tf all 
the coal used in Great Britain, excluding that used 
in gas works and coke ovens, w r ere carbonised first 
at a low r temperature there would ho a considerable 
national saving. Powdered Coalite gave.bet ter results 
than pulverised coal, and it had an interesting future 
in this direction. Contracts had already been made 
to supply London merchants with the whole of the 
output of plants producing up to 3000 t. a day. 

The Effect of Light on Health 

The papers on “ The Effect of Light on Health,” 
by Prof. L. Hill, E.R.S., and Dr. R. V. Clark, were 
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pleas for the prevention of smoke pollution. It was 
extraordinary that the Conference was studying the 
question merely as an educational measure, as the 
effect of light on health was so obvious. Sunlight was 
a necessary and an efficient means of treating disease, 
and yet we took no precautions to ensure that wo 
had the sunlight necessary to induce health. Many 
striking instances were given to show the action of 
light on the human organism. 

Engineering Aspects of Smoke Abatement 

The session on Wednesday evening was devoted to 
smoke abatement from the mechanical engineer’s 
point of view, and ended in a commonly accepted 
assertion that a great deal might be accomplished at 
a cost which would be no more than the cost of effi- 
ciency with consequent profits. 

Mr. T. It. Wollaston, M.I.Mech.E., in a paper on 
“The Complete Gasification of Coal,” said there were 
broadly only two methods of gasifying coal : one by 
heating in externally-fired retorts, the other by 
incomplete combustion in gas producers. Every 
furnace was really a gas producer and many of them 
were very bad ones, particularly the household tire 
and, in a lesser degree, the normal boiler furnace. 
After comparing the efficiency of the gas producer 
with that of the boiler grate, to the disadvantage 
of the latter, the boiler of the future was foreshadowed 
as “ possibly not unlike the vertical fire-tube boiler, 
burning coke or smokeless fuel, and with metallic 
wetted surface to take fierce initial temperatures.” 
An apparatus which aimed at the elimination of 
certain of the limitations of ordinary gas producers 
had been developed, in this apparatus the fuel was 
first subjected to heating or coking in thin layers in 
an upper retort before dropping into the producer. 
The producer gas was thus enriched and the fuel 
fed to the producer was so far coked that it became 
readily workable. This producer would work on 
fuels which could not be used in other producers or 
for boiler firing and cost 2s. to 10s. per ton less. An 
annular boiler surrounded the producer, so that steam 
was self -generated and clinker formation prevented, 
there being an average gain of about 20 per cent, in 
thermal efficiency. There was no smoke, no appreci- 
able waste of fuel during stand-by periods, and the 
boiler responded quickly to variable demands for 
steam. The best, method of generating electricity 
was the indirect method with by-product recovery, 
as illustrated by the South Staffordshire Mond Gas 
Co., Ltd. Such a system, laid down on modern lines, 
could deliver gas to a boiler house 5 or 10 miles away, 
with a considerable saving. The rest of the paper 
described a complete smokeless programme for future 
power, heating and lighting. 

Dr. el. T. Dunn gave a paper entitled “ Powdered 
Fuel and the Smoke Problem,” in which he first 
described the various systems by which pulverised 
fuel was prepared, the main operations in the multiple 
system being crushing, magnetic separation to remove 
iron, drying, pulverising, separation of fine from 
coarse material in a cyclone separator, and delivery 
to storage. In the unit system, each furnace was 
provided with a separate pulveriser which reduced 
the coal to the desired fineness and fed it by means 


of a fan directly to the burner ; in unit installations 
drying was usually not required, and the coal w r as 
fed direct from the crusher to the pulveriser. The 
mechanism of the burning of ordinary coal was dis- 
cussed, and it w r as shown that the immensely greater 
surface of pulverised fuel enabled it, to burn almost 
as though it were a gas, combustion being complete 
with at most 10 to Iff per cent, excess of air, whereas 
in average mechanical stokers, ffo to 70 per cent. 
excess was required. Further, any change in the 
conditions of combustion, 0 .]., another type of coal, 
could be dealt with in a few seconds. It was true 
that fine ash was carried up with the gases from 
pulverised coal, but the ash was so finely divided that 
it would probably be spread over an enormous area 
before reaching the ground. The claim that the ash 
constituted a nuisance had no foundation in fact, 
as it had been found impossible to obtain any ash so 
deposited for examination. The more general use 
of powdered fuel would mean not only a more efficient 
use of coal, but also approach to clearer skies. 

Mr. H. G. (Minch, chief smoke inspector, Halifax, 
spoke on the relations between the cost of production 
and the smoke inspector and said that there were signs 
of a quickened public interest in the question of smoke 
abatement. He did not agree that the black smoke 
was emitted by any other than the factory chimney. 
The production of black smoke meant inefficiency, 
and the reason why the manufacturers needed to be 
spurred on to use their fuel efficiently was that they 
were too busy with their general business to attend 
to the boiler "plant. Small firms were often bad in 
this respect, but when they were merged into a large 
combine, the employment of chemical engineers 
produced a transformation, not in the interest 
of public health, but solely for the cause of 
efficiency. The smoke inspector thus contributed 
to reduce costs by lowering the cost of fuel, and by 
reducing the obstacle to sunlight, thus reducing sick- 
ness and increasing the vigour of the population. 
It was admitted that black smoke could not be 
avoided in certain manufactures, but free discharge 
into the air should not be permitted any more than 
the pollution of rivers with trade effluents. 

In a paper on “ Smoke Abatement and Boiler 
Boom Economies in Relation to the Training of 
Boiler Foremen,” Mr. J. T. Hodgson showed the 
importance of the personal efficiency and intelligence 
of boiler firemen in producing boiler-room economies. 
A careful, skilled man would always make less smoke 
than a careless, unskilled man, even if the latter bud 
better plant to control. Attention was drawm to the 
possibility of securing an abatement of smoke by 
educating lire men by a series of lectures, and an 
outline was given of subjects for a course of such 
lectures, ending a specimen examination paper. 

Mr. W. H. Casmey read a paper on “Furnace and 
Tank Boiler Design,” in which be claimed that a 
mgoky chimney and a wasteful boiler could be 
“ cured ” by simple and inexpensive means, the chief 
of which was the adjustment of the ratio or furnace 
area to that of the outlets at the rear of the boiler. 
The data for keeping a smokeless chimney were given 
as follows : — Area of furnaces, twice the area of exit 
from furnace flues ; distance from top of bridge to 
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crown plate, one-third diameter of furnace flue in 
widest part ; distance from back end of boiler to 
brickwork, equal diameter of one furnace flue ; 
bottom flue depth, half diameter of boiler ; width of 
side flues, one-seventh diameter of boiler. 

The Use of Gas in Smoke Abatement 

On Thursday morning a visit was paid to the 
Barton Power Station of the Manchester Corpora- 
tion, and in the afternoon the use of gas in smoke 
abatement was discussed. 

Sir Arthur Duckham, K.C.B., President of the 
Institution of Chemical Engineers, who was to 
have given an address on “ Gas Undertakings 
as Fuel Providers,” was unable to be present 
through indisposition, but his colleague, Dr. Smith, 
spoke on the contribution that the gas industry 
might make towards the elimination of the smoke 
nuisance,. Dr. Smith urged that the smoke nuisance 
was mainly due to domestic smoke, and that gas and 
coke could he used more cheaply than coal for 
domestic purposes. Although gas on a heat-unit 
basis was more expensive, it was cheaper when used 
over a period, because it was employed only when 
required. Coke was not as good or as convenient as 
gas, but as long as solid fuels were used gas under- 
takings should urge the advantages of coke for 
domestic use. 

“ The Fuel of the Future ” was discussed by Mr. 
F. W. Coodenough, who said that for the progress 
and prosperity of the country it was essential that 
the fuel used in our homes and factories should— with 
the minimum cost to the consumer, the smallest 
demand on our coal reserves, and with the maximum 
economy in transport — assist the manufacturer to 
secure the maximum high-quality output, reduce 
household drudgery to a minimum, preserve the 
valuable constituents of coal and avoid pollution of 
the air with smoke. Gas and its companion by- 
product coke, were, it was maintained, the only 
fuels that satisfied these requirements. Electricity 
had an immense and growing field of usefulness, but 
it was both wasteful and costly to distribute heat 
derived from coal in the form of electricity. From 
80 to 05 per cent, of the beat of the coal used in 
generating electricity was lost, whereas in a gas- 
works the loss was less than 25 per cent. In the 
electrical power station the valuable constituents of 
coal wore lost that were recovered in the gasworks. 
The question was not solely one of cost, for questions 
of waste, storage, space, transport had to be con- 
sidered, but where the cost of gaseous fuel was found 
to be too high, coke would generally he found the best 
means of securing fuel efficiency. 

Mr. F. W. L. Nicol, A.M.J.E.E., read a paper on 
“ Gas Coke in relation to Industrial and Domestic 
Smoke Prevention and Fuel Economy,” in which he 
pointed out that the question of smoke prevention was 
inseparable from that of coal conservation, and that 
economy in fuel practice necessarily involved fhe 
prevention of smoke. There was every incentive to 
promote imjgbvement in the utilisation of our coal 
resources, ,|®iecially in view of our increasM& de- 
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quantities and in a form suitable for use in old as 
well as modern types of heating apparatus. Modem 
heating apparatus required for efficient operation, 
not a semi- volatile fuel such as low-temperature coke, 
but a concentrated fuel with a minimum of volatile 
matter. Natural smokeless fuels such as anthracite 
existed in insufficient quantity in this country, and, 
although it was not suggested that bituminous coal 
could not be consumed without smoke, such coal 
caused most of the smoke nuisance. Pulverised fuel 
could be consumed smokelessly and efficiently, but 
it had been stated that 50 to 80 per cent, of the ash 
of the fuel was dispersed from the chimney, and the 
resulting nuisance would bo w^orse than that of smoke. 
Oil-firing with cheap tar-oils had many advantages, 
but fuel -oil w r as an imported commodity. The 
favourite panaceas for the smoke nuisance were at 
present low-temperature fuels and the generation of 
abundant electricity ; but the practical and financial 
difficulties were almost insurmountable. By treating 
all bituminous coals as raw materials for making 
smokeless fuel, fertilisers and other products, an 
advance would be made. Of the 189 million tons of 
coal consumed annually, 139 million t. is burned in 
the raw state. No coal capable of profitable carbonisa- 
tion should he used in its crude state. The objection 
advanced against this proposal that it would be 
difficult to sell the principal secondary product — 
coke — did not hold good, and the demand for coke 
should keep pace with production, now amounting 
to some 8 million t. yearly. The direct and growing 
influence of coke in mitigating the smoke nuisance 
could be gauged by the increasing use of coke-fired 
domestic boilers ; whilst in the industrial field, the 
use of coke for many industrial purposes had proved 
both practicable and economical. An important 
use was as a diluent of coal in the sandwich system 
of fuel blending, thus enabling the smokeless com- 
bustion of low-grade coal. 'The sandwich system 
was now used in several large power stations of high 
efficiency. The chief advantages of eoke were that 
there was practically no difference between its gross 
and net calorific power ; it required less furnace 
volume than coal ; it facilitated the use of low-grade 
coal ; it was smokeless, and gave an efficiency of 
combustion under suitable circumstances about equal 
to that of pulverised fuel. 

(Point was lent to the proceedings by the develop- 
ment of a very thick fog.) 

Electricity and Smoke Abatement. 

At the afternoon session the Conference met to 
discuss the use of electricity in smoke abatement. 
Mr. J. Frith, explaining how electricity could help to 
solve the problem, said that the substitution of 
electric power generated in large, well-managed 
power stations for the small private plant, would not 
only reduce the total amount of coal burnt to one- 
tenth, but would reduce the smoke produced by 
the same proportion. More could be done to utilise 
the waste heat from fuel-burning electric generating 
stations, and much smoko could be avoided in the 
metallurgical industry by the use of electric furnaces. 
The influence of electricity on the domestic smoke 
problem was considered by Mr. J. W. Beauchamp, 
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who pointed out that it was time to consider the 
design of houseB in relation to the equipment. 
Another paper was that by Prof. M. Walker on “ The 
Use of Power other than that produced by Coal.” 
At the final session, Ex-Bailie W. B. Smith, of 
Glasgow, gave a popular lecture on “ The Cost of a 
Smoky Atmosphere. 


The Exhibition 

The Manchester Guardian says that for the average' 
citizen the Smoke Abatement Exhibition is a reve- 
lation of the incredible waste in which he has indulged 
as a matter of course from his youth upwards. The 
various firms that exhibited have certainly done their 
best to touch the vision of the average citizen, as 
well as the boiler owner. Amongst the most striking 
stands is one which shows the innumerable 
chemical products wasted by the coal burnt in 
household grates and one which illustrates the 
damage done by smoke to the health of persons and 
to buildings. These two stands provide an admir- 
able introduction to a most interesting assembly of 
smoke-preventing devices, and of means of heating 
and other appliances for private houses. 

The exhibits shown by Sir W. H. Bailey and Co., 
Ltd., illustrate the complete series of boiler mount- 
ings supplied by this firm, including valves of all 
kinds, fusible plugs, water and steam gauges, vertical 
boiler feed pumps, air compressors, recording gyro- 
meters, pyrometers for taking the temperature of 
flue gases and many more besides. 

The Crosthwaitc Engineering and Furnace Co., 
Ltd., show a new and improved type of mechanical 
stoker and self -cleaning furnace, which gives com- 
plete combustion of the fuel, elimination of smoke 
without the need for admitting excess of air, and 
easy and simple working. The object is to retain the 
advantages of hand firing without the disadvantages 
of mechanical stoking. The stoker can be adapted for 
use with either self-cleaning or fixed furnaces. A 
special point of the furnace is the new design of grate 
bar, which will not burn out or warp. Other appa- 
ratus by Messrs. Crostlrwaite includes coal- or ash- 
conveying plant, a patent forced-draught furnace 
designed to burn both small and refuse fuels effi- 
ciently, and a variety of heavy machinery. 

The Fusion Corporation, Ltd., of Middlcwich, 
exhibit a working model of the “ Fusion ” low- 
temperature retort for treating oil shales, peat, 
sawdust, * coal, cannel, or any other bituminous 
material for the recovery of low-temperature crude 
oils, and finely divided coke. The coke is said to be 
highly suitable both for suction gas plant use and 
powdered fuel firing, as well as for making briquettes. 
The model of the fusion retort was operating on sand 
to show the action of the feeder, the travel of the 
material through the retort, and the discharge of the 
spent material. In practice the retorts are fired 
cither by hand, producer gas or other suitable means, 
the ignited gases being led into the combustion 
chamber and distributed from the combustion 
chamber by a very ingenious arrangement of small 
distributing ports which allow of the easy and abso- 
lute control of the temperature at any point along 
the length of the retort. It is claimed that the tem- 


perature can be held steady within 10° C. of any pre- 
determined temperature for any desired length of 
time. The automatic feeder is driven from the 
rotating tube of the retort itself and, therefore, 
revolves at a definite speed comparable with the 
retort; the amount to be passed through the feeder 
can be adjusted, even whilst the retort itself is in 
operation. The feeder is also so arranged as to form 
a seal at the feed end to prevent the ingress of air. 
Lengths of breaker are laid loosely in the retort 
tube, and as the tube rotates the breakers fall over 
and over due to their own weight, giving a hammer 
and slicing blow to the material being treated, 
thus keeping the retort shell free from scale or carbon 
deposit, and reducing the amount of fuel required for 
heating. The principle, of this retort is also applicable 
to propositions such as the drying of caustic lime 
sludge, china clay, waste from water-softening 
plants, sewage tank residue, or other material with 
very high water contents, and it has also been applied 
to low -temperature chemical process work and to 
the slaking of lime. A new type of dust arrestor, 
oji an entirely new principle, was also shown. 

Coal users found a good deal of interest at the 
stand of A. Gallcnkamp and Co., Ltd., whose exhibit 
consists of apparatus necessary for ensuring fuel 
economy. For a determination of the calorific 
value of coal, there are the Darling calorimeter, 
easy to manipulate and inexpensive, or the Mahler- 
Kroeker bomb calorimeter for highly accurate 
determinations. Apparatus for determining the con- 
tents of moisture, ash, sulphur, volatile matter and 
fixed carbon is displayed in an attractive manner, 
and a descriptive pamphlet that was obtainable at 
the stand provides some useful hints on fuel economy. 
Amongst other apparatus on show are the Lessing 
electric coking furnace, for use in estimating coking 
properties, the Davies crucible furnace for estimating 
volatile matter, Orsat’s apparatus for analysing flue 
gases, carbon dioxide recorders, low' and high tem- 
perature assay apparatus for coal as used by the 
Fuel Research Board, thermometers, pyrometers — 
everything required to ascertain the value of the 
coal, and its behaviour under the furnace, so that 
the twin aims of fuel economy and smoke abatement 
could be satisfied. 

Gibbons Brothers, Ltd., of Dudley, show the 
Gibbons- Van Marie patent machine for charging and 
discharging industrial furnaces, which eliminates the 
waste of time and labour attending the charging of 
large muflies and furnaces by hand, discharging or 
charging occupying less than a minute, compared 
with 10 to 2( minutes with hand tools. The first 
machine was put to work in Birmingham some three 
years ago and has worked continuously and with a 
minimum of attention ever since. Both hand and 
electrically operated types arc made. Gibbons 
Brothers also make gas-fired regenerative furnaces 
and muffles suitable for all industrial processes, of 
particular interest- being* a new and highly efficient 
gas furnace. T his muffle, which is heated externally 
only, will attain a temperature of 15<(°C. when 
working on natural draught and burning fH 0 cb. ft. 
of gas (430 B.Th.U.) hourly, Bunsen burners arul 
injectors are eliminated, and gas and air are admitted 
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to the combustion chamber by fireclay ports, both 
air and gas being pro-heated by a regenerator of 
ample size. Particular attention has been paid to 
heat transference and insulation, and the furnace is 
said to have given surprising results. 

The Atritor coal-pulverising and liring machine 
is exhibited by Alfred Herbert, Ltd., of Coventry, 
who issue a booklet, “ On Pulverised Fuel,” which 
should be consulted by those who wish to study 
British methods. 

The exhibit of Frank Pearn and Co., Ltd., is 
included in the model boiler house which forms 
such an interesting feature of the exhibition. A ver- 
tical direct-acting pump is shown working under 
steam at 100 lb. pressure ; the valve gear of this 
pump is designed to ensure that the stroke is full, 
whilst providing a steam cushion at the end of each 
stroke so that the pump works steadily without 
knocking. The pump is capable of delivering 
KJ00 gall, per hour with and against a steam pressure 
of 200 lb. per sip in. An electrically-driven vertical 
treble ram pump is shown that is capable of 
delivering l()(;0 gall, per hour against a pressure of 
100 lb. per s<p in. ; pumps of this type are made 
by Messrs. Pearn for any capacity and pressure re- 
quired for boiler feeding when an electric drive is 
preferred. 

The Lea Recorder Co., Ltd., Manchester, shows 
apparatus for the measurement of coal and water in 
operation on a Lancashire typo boiler fitted with 
Proctor mechanical stokers. A good check can be 
obtained in this way on the efficiency of the plant, 
especially when used in conjunction with the V- 
notch boiler-feed recorder, also shown in operation. 
Lea coal meters are also shown for chain-grate 
stokers, and a model k * Cubi-Meter ” is in operation to 
illustrate the volumetric measurement of coal, ores, 
etc., by this method. Another new feature is the 
Automatic Sampler for the continuous sampling of 
liquids of any description. 

On the stand of Leigh Smokeless Fuels, Ltd., are 
pure coal briquettes, smokeless fuels and light and 
heavy oils. This company, which operates under 
the patents of Sutcliffe, Speakman and Co. for 
making smokeless fuel, provides an interesting 
display of their smokeless fuels, a noteworthy point 
of its processes being that they combine the 
advantages of high and low temperature carbonisa- 
tion. The “ pure coal ” briquettes, which burn com- 
pletely and regularly and leave no clinker, are used 
for industrial as well as domestic heating. According 
to the temperature of carbonisation, the pure coal 
briquettes make a valuable smokeless fuel, an 
artificial anthracite, or a blast furnace coke. The 
artificial anthracite is recommended for use in 
anthracite stoves or for suction gas engines, and the 
blast furnace coke will, it is anticipated, enable a 
saving of some 3 to 4 cwt. of coke per ton of pig 
iron made. A plant is being erected at Leigh to 
manufacture these products, and the company is 
prepared to grant licences to operate the processes 
under its patents. 

Meldruras, Ltd., of Timpcrley, exhibit a Meldrum 

Koker ” type of stoker fitted to a model boiler 
front. This machine-fired furnace works with an 


entire freedom from smoke, grit, or noise, and 
nothing but a slight haze is visible from a chimney 
serving a dozen boilers fitted with this stoker. 
Another typo of stoker, illustrated by prints, is the 
“ Sprinkler ” stoker for installation with a fixed 
grate. Both types of stoker are suitable for use with 
natural, induced, forced or balanced draught. The 
structure of the Meldrum forced draught furnace 
front is clearly shown by a front mounted on a 
stand, and a section of the Meldrum patent inter- 
locking fire-bars is also shown. A valvular dead 
plate, which admits secondary air at the point of 
combustion when the furnace door is closed, and a 
split bridge for admission of further secondary air at 
the bridge, are of interest for promoting smoke 
abatement, for which there is also the smoke-pre- 
vention door to replace the ordinary fire-door on 
vertical, Cochran, and loco type boilers. Destructor 
furnaces are a speciality of this firm, and ample 
information on the many types manufactured is 
provided. A Meldrum oil burner and a group of 
pieces of chemical plant made in Meldrum acid-re- 
sistant metal complete an informative exhibit. 

The model boiler house showing most of the points 
in a typical Lancashire boiler which require atten- 
tion for economy, efficiency and smokelessness was a 
symposium of exhibits by many firms, including 
Babcock and Willcox, the Chemical Engineering Co., 
Ltd., A. Gallenkamp and Co., Ltd., E. Green and 
Son, Ltd. (the “ Green ” economiser), the Lea Re- 
corder Co., Ltd., New alls Insulation Co., Ltd., 
Frank Pearn and Co., Ltd., and several others. 

An interesting demonstration of the advantages 
of fuel oil is arranged by Shell-Mex, Ltd., who have 
installed a Cochran vertical boiler equipped with 
Clyde oil-fuel burners (steam jot), thus demon- 
strating (with the help of a smoke observation appa- 
ratus) the perfect smokeless combustion of the fuel. 
This company claims that when the many advan- 
tages of oil are taken into account and given their 

n >cr monetary value, Mex fuel' oil will generally 
opnd to be considerably cheaper than coal. A 
well-illustrated selection of literature is available 
showing the progress made in oil-burning in the 
principal buildings of London, and there is a booklet 
describing the oil-fuel installation at the works of 
«T. 8. Fry and Sons, Ltd., at Bristol. 

The Howden-Ljungstrom ah’ preheaters on the 
stand of the same name are of importance to those 
interested in fuel economy and increased steaming 
capacity. This air preheater can be applied to any 
type of boiler and design of furnace, and is normally 
designed to extract 70 per cent, of the available heat 
in the waste flue gases and transfer it to the air re- 
quired for combustion. By means of a slowly re- 
volving cylinder containing the heating elements (a 
largo number of thin alternating corrugated and 
plain steel sheets, which form small triangular chan- 
nels for the air and hot gases to pass in counter- 
current) the heat is transferred continuously. Such 
a preheater, applied to a Lancashire boiler, gave a 
fuel-saving of 15*2 per cent. At the same stand is 
the Howden-Burdon oil-gas furnace. 

The Midland Coal Products, Ltd., utilise a method 
of carbonisation specially adapted to feebly caking, 
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or a blend of strongly caking and feebly caking coal 
slacks, and the exhibit is designed to show by stages 
the products thus obtained. In addition to smoke- 
less fuel, fuel oils and gas, interesting specimens of 
disinfectants and paints are shown. 

The stand of Royles, Ltd., of Irlam, contains 
samples of the Row indented copper tubes, a working 
exhibit of the Row air-heater, the Roylc hydraulic 
test pump, the Row storage pattern calorificr, and a 
series of steam traps and valves. 

The Triumph F it. stoker, exhibited by Triumph 
Stoker Ltd., is of the sprinkler type, the result being 
perfect combustion without smoke. For a description 
of the chief characteristics of this stoker reference 
may he made to the firm's catalogues, “ A ” and 
“ tf/D.” 

The Thermal Syndicate could not be absent from 
a smoke-abatement exhibition, and showed a repre- 
sentative selection of the many products for home 
and industrial use which are made in Vitreosii. 

The Exhibition remains open until the evening of 
November 15. 


PULP AND PAPER INDUSTRY IN CANADA 

The International Paper Co. is erecting a new 
annex to its present mills at Three Rivers, at a cost 
of over $2, 000, IKK). 

The St. Regis Pulp and Paper Co., has purchased 
a site at Cape Rouge, near Quebec, for the erection 
of its three mills. 

The mills of the Chicoutimi Pulp and Paper Co., 
which closed down after the bankruptcy of Becker 
and Co., have resumed operations. Price Bros., 
Co., Ltd., is commencing the erection of a large 
mill at St. Joseph d’Alma, Lake St. John, Quebec. 
The mill will have an initial daily output of 200 
tons of paper, increasing to 600 t. 

A third paper mill is to bo established in New- 
foundland in the Handor Valley in the north east 
portion of the island, with a capacity of 300 t. of 
newsprint daily. 

The amiual statement of Spanish River Pulp 
and Paper Mills Ltd. (Ontario) shows gross profits 
of $5,038,029 as compared with $4,008,155 on the 
30 June, 1923. The gross profit for the past year 
is equivalent to 26-6 per cent, on the common 
stock. The working capital stands $9,012,994 and 
total assets at $44,704,649. 

The International Pulp and Paper Co., will expend 
$5,000,000 on enlarging its paper plant at Three 
Rivers, Quebec. Three new machines for newsprint 
will be installed. This will increase capacity to 
600 tons of paper daily. 

The Quebec Pulp and Paper Coiy oration lias taken 
over the Saguenay Company, and its main subsidiary 
the Chicoutimi Pulp Co., both companies which were 
formerly operated uy the Becker interests. 

The National Pulp Corporation, Ltd., is to erect a 
small newsprint mill at Oshawa, Ontario. A com- 
pany composed of Quebec capitalists is to erect a 
large pulp mill in the Megiscane river district in 
Abitibi, Northern Quebec. 


THE STREATFE1LD MEMORIAL LECTURE 

The annual address in memory of the late Mr. F. W. 
Streatfeild was delivered at the Finsbury Technical 
College, on November 6, by Mr. Julian L. Baker, the 
subject being “The Chemist and the Fermentation 
Industries.” The object of the lecture was to stress 
the economic and scientific importance of the fermen- 
tation industries and to show the very fruitful possi- 
bilities of these industries for research. 

The revenue from beer and spirits alone accounted 
for, roughly, one-sixth of the total revenue of the 
country, this large sum being obtained from materials 
almost wholly derived from agriculture and largely 
grown in this country. 

Following a general description of the processes of 
brewing, it was pointed out how little we know of 
what actually takes place, and no real advance could 
be claimed since O’Sullivan and Brown and Morris, 
by their work on the action of amylase on starch, set 
the brewing world thinking. The slow progress made 
during the last forty years was not surprising, for the 
difficulties of the investigator were profound owing 
to the complexity of the changes involved. The work 
by Brown, Miller, Maquonne, Roux, Ling and the lec- 
turer was outlined, and the conclusion drawn that 
starch was not made up of a polymerised basal unit, 
and that Pictet, Carrer and Irvine were probably in 
error in regarding starch as consisting of a single 
substance. It thus appeared hopeful that we might 
soon be in the possession of reliable information con- 
cerning one constituent of the barley-corn, though 
there was still a great deal to be done on the proteins 
of the barley. Under such conditions it was not 
surprising that brewing was still regarded as a craft 
and the brewer as an empiricist. 

After describing the work being conducted under 
the auspices of the Research Scheme of the Institute 
of Brewing at Rothamsted and elsewhere, the 
difficulty was emphasised of convincing the industry 
of the need for research owing to the British instinct 
to leave well alone. The general trend of the industry, 
how r ever, was progressive, and firms were beginning 
to see the necessity that their brewers should be men 
well-trained in science and engineering. The time 
was not far remote when the services of chemists 
would be in greater demand in breweries than at 
present. Recent work on the production of glycerol 
lactic acid by fermentation processes was outlined. 
Enough evidence was adduced to show that the 
industries based on the activity of micro-organisms 
were of profound importance to the community, 
and that the fields of investigation, both academical 
and technical, in such industries were limitless. 

At the conclusion of his address Mr. Julian Baker 
referred to the accent decision of the City and Guilds 
of London Institute to close the College in 1920. 
The w ithdrawal of the London County Council grant 
of £10,000 per annum, to take effect in 1926, was 
largely responsible for the position. He thought 
the decline in the number of students, given as a 
reason for the grant withdrawal, had been unduly 
exaggerated, and was no greater than might be 
anticipated in view of the action taken in 1920 to close 
the College and admit no new' students in the Session 



U2G 


CHEMISTRY AND INDUSTRY 


Nov. 14, 192< 


1920-21. Immediate action was necessary on the 
part of those w ho valued the real and practical educa- 
tional facilities offered by the College for the last 
forty -six years, due in the first instance to the curricu- 
lum provided in chemistry and engineering by its 
first teachers, Armstrong, Perry and Ayrton. The 
practical courses unfettered by any particular 
examination syllabus ought to continue, and it was 
to be hoped that an influential deputation of manu- 
facturers and educationists w mild find a w ay to enable 
the Institution to continue its work. 

After presenting the Streatfeikl Memorial Medal to 
the lecturer, the chairman, Prof. H. K. Armstrong, 
gave an account of his early work at Finsbury w ith 
Perry and Ayrton, and emphasised the value which 
the training had always had in promoting the applica- 
tion of science to industry. The courses for training 
chemists and engineers were unique. Chemical 
engineering was no new subject at Finsbury. All its 
chemists received training in the principles of engin- 
eering as part of the ordinary course. 

Mr. A. Chaston Chapman considered that the sound 
practical training, with freedom from examination 
syllabuses, the great tradition of its past students 
and teachers, and the service it had rendered should 
assure the continuance of Finsbury. Everything 
possible should he done in order that its work might 
be continued and developed. 

Prof. G. T. Morgan, in arguing for a continuance 
of its work, pointed out that the good-will of the 
College and traditions associated with it could not be 
continued elsew here ; they would he irretrievably 
lost if it closed. 

Prof. Donnan who was unable to he present, 
expressed his views by letter : “It would have given 
mo great pleasure to express my views on the educa- 
tional value of the old college, which, in my opinion, 
did excellent work of real importance for the country. 
The w hole cause of higher education in London is 
suffering at present from the want of autonomy in 
the principal Colleges as regards the examination 
B.Sc. degree. The old Finsbury system was 
em Is the only one which produces good results, 
jpd is, in fact, the method employed by other civilised 
countries, with the exception of England. I am, 
therefore, as you know, a hearty supporter of the 
system which enabled Finsbury College to produce a 
long succession of men w ho have gone forth into the 
world and done good work, and held high positions 
in engineering and chemistry. 

Mr. F. M. Carr agreed that the training offered at 
Finsbury was of great value to the industries. He 
considered that we were suffering greatly from what 
he would term the respectability of degrees. 

Mr. A. J. Chapman, President of the Old Students’ 
Association, described the work now' being done by 
the association to save the college. He felt that 
where the Council differed from some authorities was 
on the question of the necessity of a man taking a de- 
gree at the end of his training. Finsbury had always 
held that this only fettered the curriculum, and the 
reason Finsbury had been such a success in the past 
was the freedom of the course given there, w hereby 
each ,<?f the three departments of the College obtained 
a gg|d knowledge of the other two. The 


dents’ Association had been assured of the intere 
the four great Institutions took in the n atter/Ti 
Institute of (hem istry, Institutions of Civil, Flcctrica 
and Mechanical Engineers. Many of the ( ity Gi ih 
had been approached, and so also had the maim fa 
turers through their trade organisations. It wi 
hoped that some means would be found to prever 
the closure. 

FORTHCOMING EVENTS 

Nov. 17. Society ok Chemical Industry, Yorkshir 
Section , Groat Northern Hotel (Hoorn lf>), Leech 
at 7.15 p.m. “Chemistry of tho Distillation c 
Fatty Acids,” by G. F. Pickering. 

Nov. 17. University oe Birmingham Chemical Society 
Chemicul Lecture Theatre, Edgbaston, Binning 
ham, at 5.30 p.m. “ The Chemistry of Blood/ 
by S. II. Edgar. 

Nov. 17. Institution of Mechanical Engineers, Storey *t 
Gate, Westminster, London, S.W. 1, at 7 p.m 
“ Tho Production of a Modern Technical Journal/ 
by L. Pend red. 

Nov. 17. Institution of the Rubber Industry, Joint 
Meeting with the Society of Chemical Industry^ 
Engineers’ Club, Coventry Street, Piccadilly, W. 
at 8 p.m. “ Latox, its Chemistry and tho Develop^ 
monfc of its Industrial Applications,” by Dr. A. 
Van Rosscm. B. D. Porritt, M.Sc., will open the 
discussion on behalf of the S.C.l. 

Nov. 17. Faraday Society, Ordinary Meeting, Rooms of 
the Chemical Society, Burlington House, Picca- 
dilly, London, W. 1, at 8 p.m. 

The following papers will bo read : — (1) “ The Hydro- 
lysis of Alkali Cyanides in Aquoous Solution,” by 
R. W. E. B. Harman and F. P. Worley. (2) “ Note on 
the Expansion of Water while Freezing ” by A. P. 
Laurie. (3) “The Viscosity of Reversible Emulsions,” 
by S. S. Joshi. (4) “ On the Viscosities of Liquids at 
their Boiling Points,” by J). B. MacLeod. (5) “ The 
Kinotie Theory of Evaporation ” by D. B. MacLeod, 
(fi) “ New Design for Apparatus to Measure the Co- 
efficient of Deviation from Boyle’s Law and the 
Determination of this Coefficient for Acetylene,” by 
J. T. lfowarth and F. P. Burt. There will also be an 
exhibition of physico-chemical Apparatus by Messrs. 
A. Gallenkamp and Co., Ltd. 

'. 1 8. Royal Photographic Society, 35, Russell Square, 
London, W.C. 1, at 7 p.m. (1) “Note on the 
Relationship of Photographic Emulsion Fog to 
Grain Size,” by A. P. H. Trivelli, E. P. Wightman, 
and S. E. Sheppard. (2) “ Grain Size and Distri- 
bution in Emulsions,” by S. E. Sheppard. 
(3) “ Conditions Governing the Behaviour of the 
Silver Bromide Grains during Development,” by 
L. F. Davidson. (4) “ Demonstrations of the 
Cambridge Photographic Ophthalmoscope and 
Cambridge Record Measuring Machine,” by the 
Cambridge Instrument Company. 

’. 18. Institute of Brewing, Scottish Section, Cale- 
donian Station Hotel, Edinburgh. “ Hot Aera- 
tion,” by Dr. Clerk Ranken, 

. 18. Institution of Civil Engineers, Ordinary 
Meeting, Great George Street, Westminster, 
London, S.W. 1, at 0 p.m. “Notes on Modern 
Practice in Road-Making,” by W. J. Hadtield. 

■, 18. Imperial College Chemical Society, Royal 
College of Science, South Kensington, London, 
S.W. 7, at 5 p.m. “ The Manufacture of Glass,” 
by Dr. M. W. Travers, F.R.S. 



rlfr,^<SScteir of Glass Technology, Looture Theatre, 

^ ' Department of Coal Gas and Fuel Industries, 

The University Leeds, at 3 p.m. (1) “A Note 
on the Glass Houses of the Leeds District, in tho 
Seventeenth, Eighteenth and, Nineteenth Cen- 
turies,” by F. Buckley, (2) “ A Striking Instance 
of FireolayV Corrosion through tho Action of 
Salteake,” bjr Prof. W. E. S. Turner. (3) “A 
Note on Some Properties of a Sandstone Block 
after Use in a Glass Furnace,” by H. S. Houlds- 
worth, (4) “ The Production of Colourless Glass 
in Tank Furnaces, with Special Reference to tho 
Use of Selenium. Part IV. Tho influence of 
Arsenic us Oxido ” by A. Couson and Prof. W. K. S. 
Turner. 

Nov. 19. Institute of Chemistry, London Section, 30, 
Russell Square, London, W.C. 1, at 8 p.m. Dis- 
cussion to be opened by Dr. J. J. Fox and Mr. V. 
Stott, on “ The Standardisation of Sekaitific 
Glassware with particular reference to Units of 
Volume.” ' 

Nov. 19. Society of Chemical Industry, Bristol Section , 
Visit to the New University Buildings. Membors 
will meet at 2.30 p.m. outside tho Chemical 
Department, Woodland Road, Bristol. 

Nov. 1 9. Institute of Chemistry and Society of Chemical 
Industry, tho Caledonian Station Hotel, Edin- 
burgh, at 8 p.m. “ Tho Profession of Chemistry,” 
by Prof, G. G. Henderson. 

Nov. 20. Institute of Chemistry, Belfast and District 
Section , Visit to the Linen Industry Research 
Association at Lam beg. “ The Work of the 
Institute,” by Dr. J. Vargas Eyre. 

Nov. 20. Institution of Mechanical Engineers, Queen’s 
Hotel, Birmingham, at 0.30 p.m. “ Design of an 
Up-to-date Factory,” by F. W. Suftiold, 

Nov. 20. Chemical Society, Ordinary Scientific Meet- 
ing, Burlington House, Piccadilly, London, W. 1, 
at 8 p.m. (1) “ The Sulphur Compounds of Kim- 
moridge Shalo Oil. Part I,” by F. Challenger, 
J. R. A. Jinks, and J. Haslam. (2) “The Inter- 
action of Thiocyanogen and of Hydrogen Sulphide 
with Unsaturatocl Compounds. Part II,” by 
F. Challenger and T, H. Bott. 

Nov. 21. University of London, King’s College, Strand, 
W.O. 2, at 5.30 p.m. “ Scientific Method,” by 
E. S. Russell, M.A. ■ 

Nov. 21. Society of Chemical Industry, Liverpool Section , 
the Muspratt Lecture Theatre, The University, 
Liverpool, at 6 p.m,' “ Notes on Alloy Metals used 
in Alloy Steels,” by J. L. F. Vogel. 

Nov. 21, Institute of Metals, Sheffield Section, Conjoint 
Meeting of Societies at the Sheffield Metallurgical 
Association’s Rooms, 198, West Street, Sheffield, 
at 7.30 p.m. “Non-Ferrous Motals in the 
BViundry,” by. A. Marks. 

Nov. 21, Institution of Mechanical Engineers, Joint 
Mooting with the Liverpool Engineering 
Society, at 9, Tho Temple, Dale Street, Liverpool, 
at 7.30 p.m. “ Reducing or Pass-Out Turbines,” 
by W. S. Burge and P. J. Chittenden. 

Nov. 22. Institution of Mechanical Engineers, Midland 
Section, Visit to the Birmingham Small Arms Co., 
Small Heath, Birmingham. 

Nov. 24. Institution of Electrical Engineers, Savoy 
Place, London, W.O. 2, at 7 p.m, “ Discussion 
on the Electrostatic Wattmeter used for Measuring 
Dielectric Losses in Cables,” opened by N. A. 
AUen. 

Nov. 24. Royal Society of Arts, John Street, Adolphi, 
London, W.C. 2, at 8 p.m, “ Modem Colour 
Problems,” by L. C. Martin, 
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SOCIETY OF CHEMICAL INDUSTRY 

SUSPENSION OF ENTRANCE FEE 

As an inducement to Chemists to become members, 
the Council has resolved that no entrance fee shall 
bo paid by members joining the Society in 1025. 

A form of application for membership was inserted 
at the end of this Section in the issue of the Journal 
for October 17, and it is hoped that it may bo used 
to introduce & new member for next year. 

BACK NUMBERS OF JOURNAL 

The General Secretary will be glad to hear from 
Members or Subscribers who have copies of the 
Journal for January 5, 1923, or January 4, 1924, 
that they are willing to dispose of to the Society. 

ANNUAL REPORTS OF THE PROGRESS OF 
APPLIED CHEMISTRY 

VOL. IX (1924) 

This volume is in course of preparation, and an 
order form will be sent out in due course with the 
application for the annual subscription for 1925. 

The list of subjects dealt with and the names of 
the authors are as follows : — 


Plant and Machinery 

S, G. M. Ure. 

Fuel ..... 

Gas — Destructive Distillation — 

J. W. Cobb and H. J. 
Hodsman, 

Tar Products . 

W. B. Davidson. 

Mineral Oils .... 

S. J. M. A old. 

Colouring Matters ami Dyes 
Fibres, Textiles, Cellulose, and 

E. H. Rodd. 

Paper .... 

Bleaching, Dyeing, Printing , and 

S. II. Higgins. 

Finishing .... 

A. J. Hall. 

Acids, Alkalis , Salts, etc. . 

P. Parrish. 

Glass . . 

Ceramics, Building Materials , 

E. A. COAD-PRYOR. 

and Refractories 

W. J. Rees. 

Iron and Steel .... 

C. O. Bannister. 

Iron' Ferrous Metals ... 
Electrochemical and Electro- 

C. A. Edwards. 

Metallurgical Industries 

J. N. Pring. 

Oils, Fats, and 

Paints, Pigments, Varnishes, and 

H.'M. Langton. 

Resina . . 

C. A. Klein. 

Indiarubber . , . 

D. F. Twiss. 

Leather and Glue . 

D. M. McCandlish. 

Soils and Fertilisers . 

H. J. Page. 

Sugars, Starches, and Gums 

L. Eynon and J. H. Lana, 

Fermentation Industries . 

H. L. Hind. : _ 

Foods . . 

G. W. Monier-Wiluams. 

Sanitation and Water Purification 
Fine Chemicals, Medicinal Sub- 

J. H. Johnston. 

stances, Essential Oils • 
Photographic Materials and Pro- 

H. Kino, 

cesses , . 

W. Clark, 

Explosives ...» 

J. Weir, 


DEATHS 

Jackson, Dr. W. Hatchett (elected 1900), of the Radcliffe 
Library, Oxford, Librarian, On Febniary 21, 1924. 
Smith, Henry G. (elected 1902), of “ Dunbourne,” Shirley 
Road, Roseville, Sydney, N.S.W., Chemist. On Septem- 
ber, 19, 1924. 

Spence, John W. ^elected 1883), of Darloy House, Wost 
Didabury, Manchester, Drysalter. On October 22, 1924. 
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r BRISTOL SECTION 

The second meeting was held jointly with the 
Institute of Chemistry on November 6, in the Univer- 
sity Chemical Department, there being an excellent 
attendance. The certificate of Fellowship of the 
the Institute was presented, by Mr. C. J. Waterfall, 
to Mr. E. .1. Holmyard, M.A., who then read a most 
interesting paper on “ The Present Position of the 
Geber Problem.” 

In considering the history of chemistry we may 
remember the statement that “ in no department is 
the modem world more deeply rooted in the past 
than in that of science. I he scientific outlook is 
essentially a living tradition, for the correct applica- 
tion of which a knowledge of its history is essential. 
Chemistry is at least as surely built on its past as is 
our religion, our social organisation or our political 
system T his view r was gaining w idespread support, 
and the history of chemistry was now generally 
regarded as of equal importance with the more 
practical aspects of the subject.. 

One of the most important problems in the history 
of chemistry was that concerned with the develop- 
ment of chemical knowledge in Islam and its trans- 
mission thence to Latin Europe in the early Middle 
Ages. Much interest centred round certain works 
ascribed to one Geber, which appeared in Latin in 
the thirteenth century and showed a clear and 
accurate? acquaintance with many fundamental 
chemical substances and facts. 

Evidence was adduced by the lecturer to show that 
“Geber” was Jabir ibn H ay y an, the great Muslim 
chemist who flourished under the Caliph Ilarun 
al-Raschid of “ Arabian Nights ” fame. The Latin 
works were to be regarded, in all probability, not as 
literal translations from the Arabic, but as free 
renderings or compilations. The knowledge? they 
contained was, in very large part, to be found in 
Arabic works by Jabir and others still preserved in 
the libraries of Europe, India and Cairo. 

An excellent set of lantern slides illustrating forms 
of apparatus and other matters pertaining to 
Alchemy concluded the lecture, w hich w as productive 
of a good discussion, hi which Drs. Hooper and 
Rixon, Messrs. Waterfall, Menzies, Jones and others 
took part. 

UNIVERSITY OF BIRMINGHAM CHEMICAL 
SOCIETY 


AND TNDDSTilYf *** 

w CHEMICAL SOCIETY 

Consideration of the mechanism of the Walden 
inversion occupied the greater part of the time at 
a meeting held on Thursday, November 6. The 
first paper was read by Dr. J. Kenyon 

Investigations on the dependence of rotatory power on 
chemical constitution. Part XXIV, Further experi- 
ments on the Walden Inversion, [With H. Phillips 
and H. G. Turley.] 

L^evorotatory lactic acid, which may be assumed 
to have a laevo-configuration, when esterified gives 
dextrorotatory ethyl lactate with [a]p M -f 11-29°. 
This ester readily yields a ^-toluenesulphonyl de- 
rivative from which dextrorotatory ethyl a-benzoxy- 
propionate with [afo 20 -f 24*57° can be prepared 
by interaction with potassium benzoate, whereas, 
by the action of benzoyl chloride on the same sample 
of dextrorotatory ethyl lactate, kevorotatory ethyl 
a- benzoxy propionate with [a]£> 20 -— 24-59° is ob- 
tained. A complete inversion of Mactio acid is 
indicated in the first case. Similarly dextrorotatory 
a-bromopropionic ester has been obtained by the 
interaction of the Lovorotatory sulphonic ester 
with Grignard reagents. This reaction has an im- 
portant bearing on the relative configurations of l - 
lactic acid and dextrorotatory a-bromopropionic acid 
and therefore on the theoretical aspect of the Walden 
inversion. An attempt is made to suggest the 
possible mechanism of the reactions described on 
the lines indicated by one of us (Part XVII., T., 
1923 , 123, 44 ). 

Prof. T. M. Lowry then gave an account of his 
explanation of : — 

The Mechanism of the Walden Inversion. 

The speaker said that none of the older theories 
had secured general acceptance since it had always 
been necessary to postulate some entirely novel 
property of the asymmetric carbon atom, devised 
expressly in order to explain the phenomena in 
question. Illustrating his remarks with models, 
Prof. Lowry described the views of Fischer and of 
Werner, of Gadamer and Frankland, and exhibited 
Gamer’s device, manipulation of which involved a 
change of configuration of all three radicals P, Q, R, 
P R 

in the scheme 0 . His own conception of the 

Q + 


At the meeting held on November 3, Mr. J. R. mechanism was based on two propositions — (i) that 
Dolphin, B.Sc., delivered a paper on “ The Applica- there are two kinds of valency, one inert and the 
tion of Science to the Production of Gems.” After other active, reaction in organic as well as in inorganic 
dealing with the properties of refraction, pleochro- chemistry taking place between ions, either “free” 

ism, hardness aiicl density, the lecturer showed that or “ bound ” ; and (ii) that the carbon atom has 

miseroseopical examination was necessary to dis- tw r o stable configurations, the tetrahedral form in 

tinguish between “synthetic”., and real gems, neutral atoms easily and reversibly passing into a 

Verncuirs method of producing* colourless and triangular and planar form when the atom is posi- 

colou red corundums was fully described. The colour- tively charged. Basing his arguments, on the X-ray 

ing agents used in the production ofib e ruby, yellow analysis of calcite and basic beryllium acetate, 

and blue sapphires, “ synthetfdrfepa® ”aud “ scientific Prof. Lowry applied his two postulates to reactions 
Alexandrite” were d^alt with. t.hf> such as those described in the previous paper. It 

distinction betw eejv. " ifoft&tion ” necessary to suppose that interchange occurred 

Japanese culture pearl (Mikimoto pearls an ionised and an esterified radical (involving 
described and ?v ^®B^;4ater-conversion of a polar and a non-polar 
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Unking), and that an intermediate additive, although 
ionic, compound was formed. 

^Dr. R. H. Pickard disagreed with Prof. Lowry’s 
viewl Since the Walden inversion always takes 
place in solution, reference to the X-ray structure 
of solids was quiteS beside the point. The previous 
authors had obtained the first example of a change 
where the inversion could be definitely ascribod to 
one stage of the reaction, and they had produced 
complete inversion" without loss of rotatory power. 
Naturally, the explanation which they put forward 
must in the first place be special ; a general theory 
such as that evolved by Prof. Lowry must take 
into account inversions which were complete, and 
partial. He was certain that much work which had 
led to racemisation hod not found its way into 
chemical literature. Racemisation is, lie said, a 
phenomenon which is preceded by subtraction ; the 
other reactions arc preceded by potential addition . 

Dr. G. W. Clough congratulated the first authors 
on their valuable experimental contribution to the 
chemistry of the Walden inversion ; the trans- 
formations of ethyl p-toluencsulphonyl-d-lactate were 
of great importance, especially as Freudenberg and 
Rhino had recently obtained optically active alanine- 
amide by the action of ammonia on the same com- 
pound. He asked whether Dr. Kenyon’s theory 
was generally applicable, and suggested a similar 
investigation with ethyl phenyl methylglycollate as 
a crucial test. Prof. Lowry’s theory was similar 
to that of Biilmann, and the question again arose 
whether an electrically charged carbon atom is 
asymmetric if it has only three groups attached to 
it, these groups being in the same plane as the 
carbon atom. The mechanism might apply to the 
action of water on activo phenylchloroaeetic acid, 
but complete racemisation occurs in this case. The 
theory apparently had not been applied to any 
concrete example from the work of Walden, McKenzie, 
Fischer, or their collaborators ; it did not account 
for the difference in behaviour of an acid and its 
ester with a given reagent, neither did it indicate 
at which point in a Walden inversion change of 
configuration occurs. ' Finally, Prof. Lowry did not 
appear to have made any predictions which could 
bo experimentally tested. 

Dr. H. Phillips considered that whilst Prof. Lowry’s 
theory suggested a ^possible mechanism for an 
abnormal reaction or racemisation, it did not appear 
to admit the possibility of predominance of the direct 
displacement reaction, unaccompanied by configure- 
tive change, as observed, <?.</., by Senter and Drew 
(T. f 1915, 107; (>38) in the formation of phenyl- 
aniinoaeetic acid. The application of either theory 
to the experimental results just communicated led 
to the same conclusion, namely that laovorotatory 
lactic acid has the same configuration as dextro- 
rotatory a-bromopropionic acid, but the mechanism 
of the Walden inversion proposed by Prof. Lowry 
also appeared to demand that the action of water on 
the silver salt of dextrorotatory a-bromopropionic 
acid was an “abnormal” reaction, and hence to 
lead to a diametrically opposed conclusion. 

Prof. Lowry, in reply, denied that his theory 
took account only of two alternatives, namely 


racemisation and complete inversion ; his impression 
was that the facts so far brought forward in criticism 
were explainable in the manner he suggested, 

Dr, E. B. Maxted then read the following paper : — * 

The adsorption of catalytically poisonous melaU hy 

platinum. Part /. The adsorption of had and 

mercury. 

The adsorption of lead and of mercury from dilute 
aqueous solutions of their salts has been studied, 
with the ultimate object of finding the variation in 
the activity of a platinum catalyst with the actual 
concentration of such inhibitants on its surface. In 
these adsorption measurements it was found, both 
for lead and for mercury, that the adsorbed concen- 
tration is directly proportional to the bulk concen- 
tration up to a region in the neighbourhood of the 
complete saturation of the surface of the platinum 
by the substance adsorbed. With the platinum em- 
ployed, saturation was obtained with about 27 mg. 
of lead and about 8 mg. of mercury per gram qf 
platinum . From the results obtained, it would apjiear 
that the activity of a platinum catalyst in the presence 
of such inhibitants is a linear function of the concen- 
tration of the poison on its surface. 

Dr. W. E. Downey briefly described : — 

A spectroscopic study of the luminescent oxidation of 

phosphorus. [With H. J. Emeleus.] 

A spectroscopic examination of the light emitted 
when phosphorus bums has given the following 
results. When phosphorus burns in enriched air with 
a flame temperature of 800°, it shows five broad 
bands in the ultra-violet portion of the spectrum. 
Phosphorus burning in air under reduced pressure 
with a flame temperature of 125° emits five groups 
of narrow bands. The groups occupy the same 
positions as the bands obtained with the hot flame. 
Glowing phosphorus emits the same groups of narrow 
bands. This latter result contradicts Petrikaln’s 
recent work but agrees with the earlier w ? ork of 
Centnerszwcr and Petrikaln. 

The President congratulated the authors, and 
expressed the hope that further papers w r ould be 
forthcoming. 


BRITISH ASSOCIATION OF CHEMISTS 

The seventh Annual General Meet in/ was held at 
the Imperial College of Science, South Kensington, 
on October 25. Dr. Herbert Levinstein, retiring 
President of the Association, was in the chair. 

In his address Dr. Levinstein complimented the 
Council upon the Annual Report, which in his 
opinion was well expressed and admirably concise. 
He alluded to those members who, by non-payment 
of their subscriptions, had seriously hindered the 
work of the Association, and appealed to all to make 
it a point of honour to recognise their clear duty in 
this respect. The report made very clear the unique 
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advantaged that the Adsoclation h^ io confer: * It ~ " FARADAY* 

had set up a standard of qualification ; it supported . * ‘ . , Vl ^' 

substantially those of its members who were unem- At the meeting, held < 
pldVed, and it had given, in the current year, legal aid £ ara ,y Society, the Gee 
to several of its members. l)r. Levinstein considered Mineralogical Society, a 
that those firms who were members of the Association “ eld °JV -Physical Oh 
British Chemical Manufacturers would in many -rortnation. - {t 






cases be prepared to give the Association substantial 
support ; since the Association, pledged as it was to 
maintain a high standard for the profession, was able 
and willing to assist manufacturers in every possible 
way, It was greatly to the credit of the Association 
that it bad been the first chemical organisation to 
wait successfully upon the President of the Board of 
Trade in connexion with the Dyestuffs Agreement 
‘ controversy, and it was duo, in large measure, to the 
Association’s influence that a serious blow at the 
dyestuffs’ industry of this country had been turned 
aside. 

The general discussion was opened by Mr. Rowell, 
who said that decided progress had been made, but 
that a considerable increase in membership was 
necessary if there were to be any rapid advance. He 
indicated that Birmingham was preparing a scheme 
which he claimed had already proved successful on a 
small scale, and which might, in his opinion, be the 
more satisfactory as its scope increased. He hoped 
that the Association would collect information about 
salaries, so that particulars of minimum salaries paid 
might be obtained, and employers who paid less than 
the average amount might be approached with a 
view to adjustment of the matter. 

Officers for the ensuing year were then elected as 
follows : President, I)r. E. F. Armstrong, F.R.S. ; 
Vice-Presidents, W. E. Kay and F. Scholefield, M.So. ; 
Registrar, David Bain, D.Sc. ; General Secretary, 
I. Boodson, B.Sc. ; TrAurer, H. E. J. Cory, M.So ; 
Editor, H. T. F. RhoJWI ; Assistant Secretary, A 
Stewart Mills. 

Mr. Knapp (Birmingham) then rose to put the 
Birmingham resolutions, which he explained were 
advanced as temporary measures with a view to 
economy. The first and second of these — that Coun- 
cil Meeting* be held on alternate months, and that 
they be held at Derby, were accepted, but some 
discussion arose as to the third — that Sections be 
allowed to send at the Association’s expense only one 
Councillor to each Council Meeting. After some 
energetic discussion in which Mr. W. E. Kay and 
the London Delegates took part, the amendment by 
Mr. E. R. Redgrove, Senior London Delegate, that 
the words “ at the Association’s expense ” be deleted, 


At the meeting, held on October 22, by the 
Faraday Society, the Geological Society and ttfe 
Mineralogical Society, a general dismission was 
held on *• The Physical Chemistry of Igneous Rook 
Formation.” 

In his paper on the “ Homogeneous- Equilibria in 

nr x* i n. « i at. _ n_ ' 


Magmatic Melts and their Bearing on the Processes 
of Igneous Rock-Formation,” Mr. P. Niggli surveyed 
the phenomena in relation to the formation of rock, 
and gave a diagrammatic representation based on 
consideration of the homogeneous equilibria in the 
magma and connecting together a large number of 
natural phenomena, which thus represented a ser- 
viceable basis on which to discusathe laws pertaining 
to igneous rock. 

Mr. A. F. Hallimond contributed a paper on 
“ The Formation of Eutectic and Similar Structures 
in Silicate Melts,” which dealt with the classification 
of silicate melts, the interpretation of structures, and 
concluded by suggesting a method of investigation 
consisting in examining polished surfaces under 
vertical illumination. 

The object of the paper by Prof. C. H. Desch, 
entitled “ The Theory of Crystallisation in Rock 
Magmas,” was to suggest that the theory of crystallisa- 
tion of rock magmas was best studied by the deter- 
mination of the equilibrium diagrams of binary and 
ternary systems, work which has been undertaken 
with such remarkable success at the Geophysical 
Laboratory at Washington, combined with a detailed 
examination of the effects of cooling. For this 
latter purpose a knowledge of the viscosity of 
magmas and its variation with temperature and 
composition was required. 

The paper by Prof. J. W. Gregory on “ Magmatic 
Ores ” dealt with gold-quartz veins, chromite, the 
magmatic iron ores, nickel ores in norite, and the 
intrusive pyritic massives. It pointed to the con- 
clusion that the metalliferous ores formed during 
the direct consolidation of igneous magmas were at 
present unimportant ; since the non-titaniferous 
ores which have been regarded as the test cases for 
magmatic iron ores, the nickel-sulphide ores in 
norites, the chief masses of chromite, and the great 
pyritic masses, were apparently deposited from solu- 
tions. The waters which had deposited primary ores 
were probably in most cases of magmatic origin, but 
the term magmatic as applied to ores should be 
restricted to its original meaning of direct consolida- 
tion from a molten magma. 


was carried. 

Mr, W. E. Kay, Vice-President of the Association, 
posed a vote of thanks to the retiring Presi- 
jBIpr He pointed out how much moral and material 
Levinstein had lent to the Association, and 
gflny its success had been due, in large measure, to his 
Clergy and enthusiasm. The vote of thanks was 
carried with loud acclamation. 

The kindness of Prof. Baker of the Imperial College 
had made possible a tour of inspection of the labora- 
tortes^and this took place at the close of the meeting, 
A vej|| successful dinner was subsequently held at 
the E&^eers' Club. 


Mr. J. W. Evans gaije a paper entitled “ Proposed 
Researches on the Chemistry and Physics of Igneous 
Magmas and Rocks ” which dealt with research under 
uniform or hydraulic pressure and the effects of 
directed pressure, or shearing stress. Emphasis was 
laid on the theoretical and practical importance of 
investigating the origin, history and physical and 
chemical characters of igneous magmas and rocks, 
not only for determining the fundamental problems 
of the structure and past history of the earth, but 
because it had an immediate bearing on the mode 
of occurrence of metalliferous ores and therefore on 
the economic problems of mineral production. 
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W. A. • Eiohardson, in his paper on ” Some 
IJltiniate Problems in Petrogenesis,” stated that 
the science of petrogenesis took its origin and found 
its first problems in the recognition of affinities 
shown by rocks associated in the field, in such facts 
as the existence of petrographic provinces and 
diaschistic dykes. Sihce in its earlier stages petrology 
consisted of a vast mass of descriptive data, it was 
clear that the only way to bring the accumulated 
material into order was to limit the problems to 
definite areas. The extension of systematic surveys 
has now provided a body of data to which appeal 
can be made and statistical methods applied. 
Mr. Richardson concluded his paper by indicating 
what in his opinion were the chief needs of research 
in this connexion. They are as follows: — (1) Tho 
tabulation of the areas and exposed volumes of 
visible igneous rocks, so that further estimates of 
relative volumes could be made ; (2) the systematic 
sampling of rock masses for chemical analysis ; 
(3) investigations on the behaviour of silicate systems 
in the presence of vapour phases ; (4) a more accurate 
and systematic determination of the temperature 
gradients in relation to the thermal problems of 
petrology, and of the geographical distribution of 
the gradients ; (5) organised research into the 

question of tho thermal state of the earth, especially 
the upper crust. 

The paper entitled 4 ‘ Some Physical Properties of 
Silicate ' Glasses and their Possible Bearing on the 
History of Igneous Rocks,” by Prof. W. E. S. 
Turner, dealt with the weathering and corrosion of 
silicate glasses and the density, thermal expansion 
and tho compressibility of glass. 

A “ Review of Recent Work on the Origin and 
Differentiation of Igneous Rocks ” was given by 
Mr. G. W. Tyrrell, who said that petrology may be 
considered as tho natural history branch of physical 
chemistry. The application of physico-chemical prin- 
ciples to the study of igneous rocks has been ham- 
pered owing to the scarcity of exact experimental 
data on the behaviour of solutions approximating 
to igneous rocks in composition at high temperatures, 
but this handicap was now in process of being 
removed by the intensive and well-directed work of 
the Geophysical Institute at Washington . The pa per 
also deals with crystallisation-differentiation, influence 
of water and other volatile constituents in magmatio 
differentiation, the origin of anorthosite, the origin 
of the alkMine rocks and the origin of alnoites and 
ultrabasic lamprophyres. 


A cyanide war is apparently developing in North 
Ontario between the Cassel Cyanide Co,, Glasgow, 
and the American Cyanamid Co. The former is 
offering sodium cyanide at under 15 cents, per 
pound, whilst the Cyanamid Co. supplies calcium 
cyanide at about 12 cents, per pound. It is reported 
that the American Company is endeavouring to 
reach an agreement with the Cassel Co., with the 
ojpet of- preventing a serious trade war. . 


CORRESPONDENCE 

IS IT POSSIBLE TO PREDICT THE COURSE OF THE 
WALDEN INVERSION? 

Sir,— At the last meeting of the Chemical Society 
I quoted Prof. Walden’s statement that “ We have 
many theories, too many theories, but we have not 
yet got the theory which will master the Waldert 
Inversion.” I also quoted his negative reply to the 
question, which I put to him in Holland at the van’t 
Hoff Jubilee, whether he expected to find a theory 
which would enable us to predict the course of these 
actions. My own view, as I explained to him, is 
that the Walden Inversion gives us an opportunity 
of studying the mechanism of chemical change more 
intimately than does any other phenomenon hitherto 
investigated ; we are therefore much more likely to 
learn from it, than to be able to use it as a “ happy 
hunting ground ” for prophets. 

There is, however, another fundamental difficulty, 
in the fact that the Walden Inversion is essentially 
a study of simultaneous reactions. Of these there arc 
at least two, namely, direct substitution and indirect 
substitution ; and, in some cases, there may be a third, 
namely, rntgracemisation , as distinguished from the 
racemisation which must result if direct and indirect 
substitution proceed with equal velocity, so as to 
give a 50 per cent, inversion. These three actions 
can all be interpreted by the modified Gadamer 
mechanism which I described ; but, unless one could 
assign relative values to the three velocity-constants 
in question, the course of the action could not he 
predicted, since 40 per cent, of direct with 60 per cent, 
of indirect substitution would be described convention- 
ally as inversion with partial racemisation, whilst 
60 per cent: of direct with 40 per cent, of indirect 
substitution would be described as involving partial 
racemisation without inversion. 

The examples recently described by the Battersea 
school owe much of their attractiveness to the fact 
that one of these actions preponderates over the 
others so strongly that they have almost ceased to be 
simultaneous. In cases such as these qualitative 
predictions may some day l>e possible, e.g., that the 
action will proceed along Route No. 1 rather than 
along Route No. 2, perhaps (as I have suggested) on 
account of the mere bulk of the anions which are being 
exchanged. In all others, however, the predictions 
involve quantitative statements, which call for much 
more knowledge than we possess at present of the 
course of even the most commonplace reactions of 
organic chemistry. Thus, until we can predict the 
extent to w hich nitric acid will act as a nitrating agent, 
or as an oxidising agent on compounds such as Irromo- 
camphor, it is, in my opinion, unlikely that wc shall 
be able to predict whether direct or indirect substitu- 
tion w ill preponderate in cases in which both occur.— 
I am, Sir, etc., T. M. Lowry 

ECONOMY IN THE GENERATION OF STEAM ^ 

Sir, — I have read with interest the article by 
Mr. Chas. E. Wade on “ Economy in the Generation 
and Utilisation of Steam ” in the current number 
of Chemistry and Industry , and 1 note that it is 
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suggested that the loss due to unbumod carbon in 
the ash of coal may be evaluated from “the difference 
between the absolute ash as found by proximate 
analysis, and the percentage of ashes removed.” 
While this is, no doubt, theoretically always true, 
experience shows that the rule is one which fre- 
quently fails. It commonly happens when working 
with mechanical stokers and mechanical draught 
that the percentage of ashes removed during a 
boiler trial is less than that required by the proximate 
analysis, although there is a considerable percentage 
of unconsumed carbon in/the refuse. This, of course, 
arises from fine (lust carried forward by the gases 
which lodge in the various parts of the boiler and 
setting, and is (to a greater or lesser extent) carried 
clean up the chimney, and spread over the 
countryside. 

The loss caused by combustible in the refuse can 
therefore be determined approximately only by 
weighing up such refuse as is removed via the ashpits, 
and by determining the carbon therein by chemical 
means. — Yours, etc., 

Godfrey W. Himus 

Dearborn Chemical Co., 

Regent Street, Londonf y 

November 10, 1924 


EARLY HISTORY OF ANTIMONY 

Sir, — In my copy of Van der Linden’s “ De scriptis 
medicis ” (Nuremberg, 1686) the following biblio- 
graphical references to Antimony are given, and 
some of them might prove of interest. For the 
sake of brevity, only names, dates and parts of titles 
are included here : — 

Angelus Sala. Op. Med. Cliym., 1647, 1650, 1680. 

Angelus Sala. Anatomia Antimonii, 1617. 

Baptista Codronchius, 1591, 1629. 

Basilius Valentinus. Currus . . . 1671 (Kerckrin- 
gius.) Amsterd.. in 12mo. 

Basilius Valentinus. Azoth. . . . 1613 (Earliest 
publication of Valentinus mentioned by Linden). 

Penotus. Tract, de Antimonio., 1594, 1602, 1613. 
1616. 

Arnold Kemer. Tetras Chymiatrica, 1618 (Erfurt). 

Guernerus Rolfinkius. Dissert. Chem., 1679 (Jena). 

Hildanus. (Medical), 1646. 

Poppius. Basilica Antimonii., 1618 (Frankfort). 

Grevinus. De Venenis., 1471 (Plantin., Antwerp). 

Stenglius. Questiones 111, 1566. 

Philologus. (Medical), 1538, 1545, 1575. 

HofTmannus. Exercitationes, . . . 1685 (Leyden). 

Alexander a Suchten. De Secretis Antimonii, 1575 
(Basel), 1670 (London). 

In the event of further notes on the above being 
sought, I shall tarnish all I have found, 

six, works Tankius are given as 

being pu^^^^^bew<^|P6()4 and 1628. 1 find no 

OTenfxoa^^pijglde in tlie book, but a more thorough 
scat^jifljHBe^more fruitful. — I am, Sir, etc., 

flWr Harold A. Auden 

Whiwiodgo Road 


PERSONAL AND OTHER ITEMS 

The King has approved of the following awards 
this year by the president and council of the Royal 
Society : — A Royal medal to Sir Dugald Clerk, K.B.E., 
F.R.S., for his application of scientific principles to 
engineering problems, particularly to the develop- 
ment of tne internal-combustion engine. A Royal 
medal to Dr. H. H. Dale, F.R.S., for his researches 
in pharmacology and physiology. The following 
awards have also been made by the president and 
Council : — The Copley medal to Sir E. Sharpey- 
Schafer, F.R.S., for his valuable work in physiology 
and histology. The Rumford medal to Mr. C. V. 
Boys, F.R.S., for his invention of the gas calorimeter. 
The Davy medal to Professor A. G. Perkin, F.R.S., 
for his researches on the structure of natural colour- 
ing matters. The Darwin modal to Professor T. H. 
Morgan, Foreign Member R.S., for his valuable 
work in zoology, especially his researches on heredity 
and cytology. 

The following is the list of those recommended by 
the president and council of the Royal Society for 
election to the Council at the anniversary meeting 
on December 1 : — President, Sir Charles Sherrington ; 
Treasurer, Sir D. Prain ; Secretaries, W. B. Hardy 
and J. H. Jeans ; Foreign Secretary, Sir Richard 
Glazebrook. Other members of the Council are : — 
Sir F. Andrew es, Prof. J. H. Ashworth, Dr. F. W. 
Aston, Sir W. Bragg, Prof. S. Chapman, Sir D. Clerk, 
Dr. H. H. Dale, Prof. F. G. Donnan, Prof. A. S. 
Eddington, Prof. E. S. Goodrich, Sir If'. Holland, 
Prof. J. B. Leathes, Dr. G. C. Simpson, Prof. J. F. 
Thorpe, Prof. F. E. Weiss and Prof. T. R. Merton. 
Lord Crawford and Sir O. Beit have been elected 
Fellows of the Royal Society under the Statute 
which permits of elections on the grounds of con- 
spicuous services rendered to science. A donation of 
£500 has been made by Mrs. Tyndall, widow of Prof. 
John Tyndall, F.R.S., to be used at the discretion of 
the Tyndall Mining Bequest Committee, as a fund 
to meet out-of-pocket expenses incurred by the 
Tyndall Research Student in carrying out his 
investigations. 

The following awards have been made by the 
Institution of Civil Engineers : — A Telford gold 
medal to Professor C. E. Inglis ; Watt gold medals 
to Mr. H. N. Allott and Mr. F. L. Pearce ; Telford 
premiums to Mr. A. J. Martin, Dr. H. E. Hurst, 
Mr. D. A. F. Watt, and Mr. D. H. Rcnfry ; a Crampton 
prize to Mr. T. R. Nolan ; and a Manby premium to 
Mr. H. T. Tudsbery. AH these awards were for 
papers read at meetings of the Institution. Other 
awards for selected contributions included a Telford 
gold medal to Mr. E. H. Lamb, and premium to 
Mr. F. O. C. Temple, Mr. H. A. Lewis-Dale, Pro- 
fessor L. N. G. Filon, Mr. C. J. Gydc, and Mr. Wm. 
Burnside. 

By an Order of Privy Council, dated October 30, 
Prof. E. P. Cathcart, M.D., D.Sc., F.R.S., Professor 
of Chemical Physiology in the University of Glasgow, 
has been appointed to the vacancy in the membership 
of the Medical Research Council, caused by the 
retirement of Prof. D. NoM Paton, M.D., F.R.S. 
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The list of awards for Ramsay Memorial Fellow, 
ships is as follows : — British Fellowships : Mr. 
Samuel Coffey, Ph.D,, University College, London ; 
Mr. A. F. Titley, B.Sc., Phil.D., University of Oxford ; 
Mr. Sidney W. Satmders, B.So., University College, 
London. Glasgow fellowships', Mr. T. S. Stevens, 
B.Sc., University of Qxford; Mr. Alex. Robertson, 
Ph.D. (since resigned on appointment to an Inter- 
national Fellowship in New York). Canadian Fellow- 
ship : Mr. Edward H. Boomer, Ph.D., University of 
Cambridge. Danish Fellowship : Mr. Kai J. Peder- 
sen, University of Bristol. Dutch Fellowship : Dr. 
J . Kalff , University of Manchester. French Fellow- 
ship: Dr. H. Weiss, Royal Institution, London. 
Greek Fellowship : Dr. Nicolas Oeconomopoulos, 
University College, London. Italian Fellowship : 
Dr. Antonio Nasini, University of Cambridge. Japan - 
esc Fellowship : Dr. Kameyama, University College, 
London. Norwegian Fellowship : Mr. Leif Lindc- 
mann (provisional). Spanish Fellowship : Dr. Miguel 
Crespi, University College, London. Swedish Fellow- 
ship : Temporarily Vacant. Swiss Fellowship : Dr. 
Walter Feitkneeht, Royal School of Mines, London. 
The total value of the annual amount of the 
Fellowships that is awarded is approximately £4800, 
of which approximately £3300 is provided by grants 
from Dominion and foreign sources. 

Mr. J. M. Mullaby, B.A., has been elected to a 
war memorial studentship in chemistry at Ballioi 
College, Oxford. 

With great regret we announce the death of 
Mr. J. T. Wood, former chairman of the Nottingham 
Section and a valued contributor to this Journal. 
He represented the British Section of the Society of 
Leather Trades Chemists on the Federal Council 
and was an indefatigable worker in the interests 
of chemical industry. An obituary will appear in 
a later Issue. 

We regret to announce the death of Sir Archibald 
Gcikie, O.M., the doyen of British geology He was 
one of the first field geologists in England to recog- 
nise the importance of microscopic investigation as 
as an adjunct to field work, and the author of several 
standard works. 

The Electric Accumulator Regulations, 1924 

The Homo Office has published a draft of new 
Regulations under Section 79 of tho Factory and 
Workshop Act, 1901, applying to tho manufacture or 
repair of electric accumulators or parts thereof, 
containing lead in substitution for the Regulations 
made under the same section on November 21, 1903. 
Despite the operation of the existing Regulations, 
the incidence of lead poisoning among workers 
engaged in this industry has continued high. Thus, 
they are designed to extend the Regulations to cover 
to works in which accumulators are repaired as well 
as works where accumulators are manufactured. 
The requirements for securing the application of 
exhaust ventilation and tho maintenance of cleanly 
conditions, have been strengthened so as to bring 
them up to the standard required in recent codes of 
Regulations for other industries where danger of 
lead poisoning occurs. The Regulations should be 
brought into force not later than January 1, 1925. 


REVIEW 

The Constituents of Coal Tar. By P. Fi. Spiel- 
mann. Pp. xii 4-219. London : Longmans, Green 
and Co, 1924. Price 12s. Gd. 

The author in bis latest publication has set up 
before himself a high standard, and, as wo should 
expect, has gone to great trouble to give his readers 
the wherewithal to search without difficulty for the 
origin of the information and data he provides. 

The volume has for reference and convenience been 
divided into five parts. The four sections of Part I 
deal with tars as generally produced by varying 
methods of carbonisation. Part II deals with mono- 
cyclic and polycyclic compounds. The third part 
with the oxygen bodies, and the fourth with sulphur 
compounds. Nitrogen constituents form the last 
section, succeeded by the Bibliography notes and 
reference Indices. Two useful charts are inserted to 
help in estimating the purity of the Benzene fractions. 

It is perhaps regrettable that a work on this subject 
should appear at a time in the history of the coal-tar 
industry when there is no desire evidenced on the 
part of those dealing with these products to separate 
the bodies which he describes. Many of the larger 
works arc now preparing fewer of the special pro- 
ducts and concentrating on material for roads. 

How would such a book have been welcomed 
twenty years ago as a companion to the well-appre- 
ciated old friend “ Lunge.” On the other hand, it 
may be that the appearance of this volume will he a 
stimulus to the by-product industry, and induce it 
to attempt a greater variety of pure products, of 
which this book is in the nature of a “ first aid.” 
As the author stales in his introduction, this book is 
for assistance, and does not pretend to be encyclo- 
paedic, and to the laboratory staff its great value 
will bo unquestioned. Its appeal is manifestly to 
those with whom formula 4 and their appurtenances, 
graphic and otherwise, are everyday routine, and a 
reasonably advanced knowledge of organic, inorganic 
and physical chemistry is taken for granted. The 
book contains wisely no reference to the ammoniacal 
compounds present in most tars. These might well 
form the subject matter of a further volume, and 
fairly come in another category. 

The author might consider when further editions are 
called for a more (Attended article on the subject of 
pitch. It represents such a large bulk proportion of 
the constituents that one would have wished for 
more extended information, even if only the physical 
qualities and varying nature of the products from the 
different types of tar wore noted. Take, for example, 
horizontal-retort tar pitch and that containing an 
abundant mineral matter such as is produced in 
blast-furnace practice. To dismiss the subject in a 
few lines seems regrettable. 

The book is well written and printed, reflecting 
credit both on author and publisher, and it will be 
welcomed as a substantial addition to the libraries 
of gas and coke works, and also to those engaged in 
‘ laboratories where the products described are dealt 
with. Ernest F. Hooper 
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Report on the Finance, Industry, and Com- 
merce of the United States of America.. 
Dated April, 1924. By J. J. Broderick, H.M< 
Commercial Counsellor, Washington Depart- 
ment of Overseas Trade. Pp. 136. H,M. 
Stationery Office, 1924. Price 3s. 6d. 

In introductory comments it is remarked how 
the nature of American trade is changing. Instead 
of catering for the home market ' and considering 
export merely an outlet for surplus production, 
industry is turning its attention more and more to 
foreign markets, whilst the import trade is increasing 
in a still more marked degree, increased imports of 
raw materials testifying to the growth of manu- 
facturing activity since pre-war years. A Bureau 
of Foreign and Domestic Commerce has been working 
since 1913 with continually increasing activity in 
promoting export trade. 

Since about 40 per cent, of the population is 
directly dependent on agriculture for a living, rt is 
obvious that a period of depression in this industry 
has far-reaching effects. Such a depression marked 
1920, and farmers are still in some measure suffering 
from it (cf. Chem. and Jnd. t 1923, 663). Wheat 
prices at present are very low owing to decreased 
consumption and competition abroad from Argentina, 
Australia and Canada, whilst the cotton yield last 
year was disappointing in spite of the record acreage. 
The iron and steel industry had a very large output 
last year, 70,018,000 1. of iron ore being mined. 
The production of pig-iron, 40,200,000 1., was a 
record, and that of ingot-steel, 43,619,200 1., was 
43 per cent, above the pre-war figure. The export 
trade, however, was slack and the excess of exports 
over imports of iron and 'steel goods continued the 
downward tendency which has been evident since 
1920. In the coal industry 1923 was a year of large 
production and falling prices, output being estimated 
at 550 mill. t. %gainst 408 mill. t. in 1922, and this 
was only partially relieved by increased exports 
which totalled 19 mill. t. as compared with 11 mill. t. 
In spite of a strike in the anthracite industry, which 
led to considerable imports from Britain, production 
was estimated at 95,650,000 t., 70 per cent, greater 
than in 1922 and almost a record. An over-estimate 
of the probable demand led to over-production in the 
petroleum industry early in 1923, and the effects of 
the consequent depression are only now showing 
signs of disappearing, though prospects are con- 
sidered good. The output of electrical energy shows 
a continuous increase, being estimated at 66 billion 
kilowatt hours in 1923. 


' - amounting ti> 472,625 1. Production alftiS 

pyrites in 1923 amounted to 181,628 1. and 266^000 1« v 
rsTRY, and Com- respectively. Home production of potash is small, 
ies of America., and the imports amounted to 231, OCO t. The textiles 
Broderick, H.M- industries had a good year, and the continued growth 


of the artificial silk industry is noteworthy. 

Most branches of the chemical trade enjoyed a 
good year. Activity in the building trades led to 
record sales in the paint and varnish industries, 
whilst manufacturers of fertilisers emerged from a 
long period of depression. The question of nitrate 
supply has recently attracted Government attention . 
with regard to the country’s dependence on foreign 
supplies. 


Physical and Chemical Survey of the National 
Coal Resources No. 3. The Lancashire 
Coalfield, the Arley Seam. Department of 
Scientific and Industrial Research, Fuel Research 
Board. Pp. vi-f-37. H.M. Stationery Office, 
1924. Price 2s. 6d. 

This Report gives the results of both laboratory 
tests and large scale operations on Arley coal (chosen 
because it is widely used), and embodies an account 
of experiments carried out with this coal by other 
workers. The coal is bituminous and strongly 
caking, and is largely employed both for gas making 
and in the manufacture of coke. For the preparation 
of metallurgical coko it is often best blended. It is 
also used for steam raising, and for household use, 
and is frequently sold blended with other seams. 
Analysis has proved the consistency of the scam 
throughout the greater part of the coalfield, and it 
would appear that the percentage of volatile matter 
in the coal substance is higher in the top sections, 
decreases towards the centre of the seam, and in- 
creases again at the bottom. This trend is also 
observable in the ash content, which varies in its 
composition and fusibility. The behaviour of the 
coal duriilg carbonisation in the laboratory assay 
apparatus at a temperature of 600° 0. has been studied 
and much useful information obtained on the general 
properties of the ooal and the yields and qualities 
of the products. Carbonising tests at 600° C. have 
also been carried out in H.M. Fuel Research Station 
in the setting of mild steel horizontal retorts, specially 
designed for experimental work on low-tempcraturo 
carbonisation. The results of these tests were in 
agreement with what might have been forecasted 
from the results of the laboratory assay. Tests on 
the steaming of Arley coal have also been carried out 
at H.M. Fuel Research Station in the setting of 
Glover-West vertical retorts on 400 tons of coal 


The copper mining industry has still to moet an 
unfavourable price situation, though an improvement 
is being shown in output, which reached 1467 mill. lb. 
last year, the total refinery production from all 
sources being 2110 milky.b. The zinc, lead, and 
aluminium industries wero more active, and magnesite 
mining has reviy^® considerably. The production of 
various minerals has been encouraged by the taxation 
of imports, but in the graphite, chromite, and tung- 
sten industries this course has not led to any progress ; 
Sulphur production increased to 2,035,000 1., exports 


specially supplied for this purpose, and the main 
details of the several tests are given in the report. 
Further experiments and a complete microscopical 
examination of the seam in two different localities, 
have been made, and results indicate that the Arley 
seam is especially valuable for coal gas manufacture. 
From it metallurgical coke may also be made, and coal 
from certain localities is suitable for use by itself for 
low-temperature carbonisation, a strong, hard, com- 
pact, smokofess solid fuel being obtained. The yields 
of tar, gas, etc. in each case were satisfactory. _ 
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PpOlWON tHl ECONOMIC AND FINANCIAL SlTUA- 

>11 \^toN of Egypt. Dated April, 1924, By 
E? U Mulock, Commercial Secretary, Cairo. 

- Department of Overseas Trade . Pp. 55. H .M. 
Stationery Office, 1924, 

As the result of the successful working of the 
financial year 1923-4, the volume and favourable 
balance of trade in 1923, and the good prices obtained 
for the Cotton crop during the year, Egypt is in a 
prosperous and economically satisfactory condition. 

Imports in 1923 were valued at £E45, 270,911, 
about £E2 mill, more than in 1922 (c/. Chem and 
Jnd 1923, 1118), whilst exports reached 

£1)59*853,987; an increase of over £E8 mill. The 
increase in imports is chiefly accounted *or by 
cotton piece goods, , wheat flour, tea, sugar, and coal ; 
decreases occurred in several categories including 
chemicals arid tobacco. The chief articles of im; 
port are yarns and textiles, agricultural produce, 
wood and coal, metal9 and metal ware, chemical and 
medicinal products and spirits, beverages, and oils. 
The countries which mainly contributed to the 
increase were Italy, which now holds second place 
after the United Kingdom, Australia, New Zealand, 
India and other eastern British possessions, Palestine 
and Russia. The increase in exports is accounted 
,for ent ; rely by cottop, exports of which were valued 
at £E49, ,51 6,309 in 1923, though sugar, cottonseed 
and cottonseed oil also showed increases which offset 
decreases in benzine and agricultural products. The 
principal purchasers of cotton continued to be the 
United Kingdom and the United States, though 
France was not far below the latter. British pur- 
chases from Egypt were about one-half of the total. 

The mining industries continued to show the 
effects of trade depression, but some signs of revival 
were apparent, for example, in* the petroleum and 
manganese ore industries ; phosphate production 
was, however, much curtailed. 

LEGAL INTELUGENCE 

ALLEGED INFRINGEMENT OF LETTERS PATENT 

Mr. Justice Tomlin, in the Chancery Division on 
October 30, gave judgment in an action by Dr. 
Meyer Wilderman against F. W. Berk & Co., Ltd., 
Fenchurch Avenue, E.C., for an injunction restraining 
them from* as he alleged, infringing his letters patent 
for an invention relating to “ improvements in elec- 
trolytic cells for the electrolysis of alkaline salts.” — 

( Cf.Ohem . 6c Jnd ., Oct. 24, 1924.) 

His lordship said that in the process of manufac- 
ture used by the Deutsche Wilderman Werke there 
was employed a mechanical contrivance in the shape 
of a trough constructed with projections similar to 
what was contained in the plaintiff’s specification. 
But it did not follow that the importation of potash 
made under these conditions was an infringement of 
the plaintiff’s patent. -Ho did not know what was 
the precise function of this contrivance in the making 
of electrolytic salts, because no evidence on the point 
was called. He could not think that the employment 
of,, for instance, a patented blowpipe 6r a patented 


hammer employed in the making of some part of ft 
locomotive would necessarily render the locomotive 
an infringement of the patent. Each case must ber 
determined on its merits, but in this case he did not * 
think that the plaintiff had proved, and he (the 
judge) was not prepared to hold that the device 
which was the subject-matter of the invention was of 
such a character, or was so used in relation to the 
manufacture of potash, as to render the importation 
of the potash an infringement of the patent. 

As to the plaintiff’s right to sue, he held that the 
plaintiff could not, even if the alleged infringement 
was proved, maintain the action, because (l) at the 
date of the alleged infringement the patent was 
vested in the Custodian of Enemy Property owing 
to the fact that at that time the plaintiff was a 
“ hostile person ” within the meaning of the phrase 
as defined in the vesting order ; (2) that there was 
nothing in the language of the vesting order which 
transferred the right of action to the plaintiff ; (3) 
that under Article 309 of the Treaty of Peace, the 
plaintiff had acquired the character of a resident in 
Germany at the material date ; and (4) that it had 
not been proved that the plaintiff had ever divested 
himself of that character. 

He was satisfied that the defendants acted in good 
faith and were not aware of the existence of the 
patent. The action failed and must be dismissed 
with costs. 


COMPANY NEWS „ 

BRUNNER, MOND AND CO., LTD. 

An interim dividend of 7 per cent., being the same 
rate as that declared a year ago, has been declared 
for the half-year ended September 30. 


LASTEN1A NITRATE CO. 

At an extraordinary general meeting of the Com- 
pania Salitrera Lastenia (Lastenia Nitrate Co.) 
it was unanimously resolved to transfer assets and 
liabilities to the Lautaro Nitrate Co. as from Octo- 
ber 31. The latter company will, therefore, take 
charge of the Compania Salitrera Lastenia business 
as from November 1. 


ERINOID, LTD. 

Speaking of the company’s interests in France 
and the United States at the ninth annual meeting, 
the chairman said that the investment in the French 
company is slightly higher, owing partly to a loan 
which had been made to that company to provide 
for additional working capital. Business conditions 
during the past year in France had been difficult 
owing to the extreme flexibility of the exchange, but 
the French company was making a profit. Both the 
English and French companies are putting a new- 
transparent material on the market for which there 
should be a largo demand. As regards the Societe 
Anonymo Fonci&re Erinoid, also a French company, 
the whole of the shares belong to Erinoid, which is 



H36 CHEMISTRY AND 

represented on the Board by the same directors as 
in Omnilith. All the necessary cash capital for the 
new .company to be formed in connexion with the 
Casein Company of America will be found in the 
United States, and the allotted shares amount to 
$160,000, equal roughly to £33,000. The stocks of 
the company are all paid for, and the bulk of their 
requirements covered until next spring. The report 
and accounts were unanimously adopted. 

BRITISH GOODRICH RUBBER CO. 

A dividend at the rate of 1 \ per cent, per annum 
on the preference shares has been declared, cal- 
culated from the dates for payments of instalments 
to November 30, 1924, less tax, payable on 
November 30. 


GUEST, KEEN AND NETTLEFOLDS 

The interim dividend is to be 5 per cent, for the 
six months ended -September 30 on ordinary shares, 
free of tax, payable on December 19. 

BRITISH AMERICAN NICKEL CO. 

As the result of an action against the British 
American Nickel Co. by the National Trust Co. to 
protect the security of a $6,000,000 bond issue, the 
Court has ordered the former to be placed in liquida- 
tion with the latter. The liquidator's action is said 
to be an attempt to merge the properties in Quebec 
and Ontario »in one block, all the company’s assets 
"being covered by the bond mortgage. 

TRINIDAD LEASEHOLDS 

The net profit for the year ended dune 30 is 
£205,230 (against £133,240 in 1922-23). The total 
dividend for the year Is 17J per cent, against 10 per 
cent., whilst the “carry forward” is increased from 
£41,749 to £54,180. Capital expenditure during the 
year totalled £174,743 (against £97,351), of which 
£109,423 represented cost of well sinking (against 
£71,949). Working costs per ton were further 
reduced, whilst the production was 60,158 tons larger 
at 204,203 tons. Purchases from other companies 
declined by 880 tons to 122,911 tons. The amount 
written off for depreciation was £203,744 (against 
£157,084). 

LIGHTING TRADES, LTD. 

The trading profit for the year amounted to 
£12,000, against a trading loss for the previous year 
of £15,000, a distinct improvement. The closing 
and relinquishing of the lease of the Dartford factory 
has necessitated the writing-off of nearly £26,000, 
and exceptional expenditure of a noil-recurrent nature 
was also inevital^S^uring the year. During the 
period under ''-there had been a quantitative 

increase of 1 5: in sales. Continental com- 
petition is acute. The sale of products 

>such as lanifK^urnem, glass, etc., lias been con- 
ducted eriergefJlRlly with satisfactory results. 


market Report 

This Market Report is compiled from special information 
received from the Manufacturers concerned. 

Unleu otherwise stated the prices quoted below cover /air 
quantities net and naked at sellers * works. 

GENERAL HEAVY CHEMICALS 

Aoetio Acid, 40% tech. . . £23 10s. per ton. 

Aoid, Boric, Commercial — 

Cryst, .. . . .. £45 per ton. 

Powder.. .. .. £47 per ton. 

Aoid Hydrochloric , . 3s. 9d. — 6s. per carboy d/d., 

according to purity, strength 
and locality. 

Aoid Nitric 80° Tw. . . £21 10s. — £27 per ton makers* 
works, according to district 
and quality. 

Aoid Sulphuric . . . . Average National prices f.o.r. 

makers' works, with slight varia- 
tions up and down owing to 
looal considerations : 140* Tw., 
Crude Aoid, 66s. per ton. 168* 
Tw., Arsenical, £5 10s. per ton. 
168° Tw., Non -arsenical, £6 15s. 
per ton. 

Ammonia Alkali.. .. £6 15s. per ton, f.o.r. Speoial 
terms for contracts. 

Bleaching Powder . . Spot £11 d/d. ; Contract £10 d/d. 
4 ton lots. 

Bisulphite of Lime . . £7 10s. per ton, packages extra. 

Borax, Commercial — 

Crystal . . . . . . £25 per ton. 

Powder.. .. .. £26 per ton. 

(Packed in 2-owt. bags, carriage 
paid any station in Great 
Britain.) 

Calcium Chloride . . £5 17$. 0d. per ton d/d. 

Copper Sulphate . . . . £25 per ton. 

Methylated Spirit 64 o.p.- — 

Industrial . . . . 2s. 7d. — 2s. I Id. per gallon, accord- 

ing to quantity. 

Mineralised . . . . 3s. ^d. — 4s. per gallon, according 

to quantity. 

Nickel Sulphate . . . . ) £38 per ton d/d. Normal busi- 

Nickel Ammon. Sulphate ) ness. 

Potash Caustic . . . . £30 — £33 per ton. 

Potass. Bichromate . . 5-jfd. per lb. 

Potass. Chlorate. . . . 3d. — 4d. per lb. 

Salammoniac . . . . £32 per ton d/d. 

Salt Cake.. .. . . £3 10s. per ton d/d, 

Soda Caustic, solid . . Spot lots : delivered. £16 17s. 0d. to 

£19 7s. 6d. per ton, according to 
strength. 20s. loss for contracts. 

Soda Crystals . . . . £5 5s.— £5 10s. per ton ex railway 

depots or ports. 

Sod. Acetate 97/98% .. £24 per ton. 

Sod. Bicarbonate , . £10 10s. per ton, carr. paid. 

Sod. Bichromate. . .. 4$d.perlb. 

Sod. Bisulphite Powder 

60/62%.. .. .. £17 — £18 per ton, according to 

quantity, f.o.b., 1-cwt. iron 

drums included. 

Sod. Chlorate . . . . 3d. per lb. 

Sod. Nitrate refd. 96% . . £13 5a. — £13 10s. per ton ex 

Liverpool. Nominal. 

Sod. Sulphide oonc. 60/65 About £14 10s. psr ton d/d. 

Sod. Sulphide oryst. . . £9 per ton d/d. 

Sod Sulphite, Pea Cryst. £15 per ton f.o.r. London, 1-cwt. 

kegs included. 
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RUBBER CHEMICALS 

Antimony sulphide — 

Golden , . , . . . 6$d.— Is. 2d. per lb., according to 

quality. 

Crimson . . .. la. 4d. — Is. 0d. per lb., according 

V, to quality. 

Araenio. Sulphide, YelloW Is. lid. per lb. # 

, Barytes ... - . . . ,\£3 10s. to £6 15s. per ton, accord- 

t ing to quality. 

Cadmiu m Sulphide .. 3s. 9d. — 4s, per lb., aooording to 
quantity. 

Carbon Bisulphide . . £30 — £33 per ton, according to 
quantity. 

Carbon Black . . , . 7d.— 7$d. per lb. ex wharf. 

Carbon Tetrachloride . . £60 — £65 per ton, according to 
quantity, drums extra. 
Chromium Oxide, green . . Is. 3d. per lb. 

C 5d. — 9Jd. per lb. Demand very 
Indiarubber Substitutes \ brisk. Prices likely to remain 
White and Dark . . 1 steady owing to firmness of 

V, rapeseed oils. 

Lamp Black . . . . £48 per ton, barrels free. 

Lead Hyposulphite . . 7 id. per lb. 

Lithopone, 30% . . . . £22 10s. per ton. 

Mineral Rubber “ Rub* 

pron ” £16 5s. per ton f.o.r. London. 

Sulphur . . . . . . £10 — £12 per ton, according to 

quality. 

Sulphur Precip. B.P. . . £47 10s.— £52 10s. per ton, ac- 
cording to quantity. 

Sulphur Chloride . . 4d. per lb., carboys extra. 

Thiocarbanilide . . . . 2s. 0d. per lb. 

Vermilion, pale or deep . . 5s. Id. per lb. 

Zinc Sulphide .. . . 7id. — Is. 8d. per lb., according to 

quality. 

WOOD DISTILLATION PRODUCTS 

There is a general feeling that tho fall in price of acetates 
during the last few weeks has reached its limit. The 
tendency is now to stiffen again. 

Aoetate of Lime — 

Brown .. . . £11 10s. per ton, and upwards. 

Grey .. .. .. £14 per ton. 

Liquor 9d. per gall. 32° Tw. 

Charcoal .. .. , . £7 5s. — £9 per ton. according to 

grade and locality. Demand 
quiet but price steady. 

Iron Liquor Is. 7d. per gall. 32° Tw. 

Is. 2d. „ ,, 24° Tw. 

Rod Liquor .. .. lOd.— Is. per gall. 14/15° Tw. 

Wood Creosote . . . . 2s. 9d. per gall. Unrefined. 

Wood Naphtha — 

Miscible .. .. 4s. 9d. per gall. 60% O.F. 

Solvent 5s. per gall. 40% 0.1\ Firmer. 

Wood Tar . . . . £4 * £5 per ton. Very quiet. 

Brown Suguuof Lead . . £41 per ton. Steady market. 

TAR PRODUCTS 

Acid Carbolic — 

Crystals . . . . 6Jd. per lb. Quiet. 

Crude 60’s .. . Is. 8d. — la. lOd. per gall. Market 

flat. 

Aoid Cresylio, 97/99 .. 2s. — 2s. Id. per gall. Demand 

steady. 

Pale 95% .. ..Is. 8d. — 2s. per gall. Not much 

enquiry. 

Dark .. .. .. Is. 8d. — la. 10 d. per gall. Market 

dull. 

Anthracene Paste 40 %. . 4d. per unit per cwt. Nominal 
price. No business. 

Anthracene Oil — 

Strained .. .. 6Jd. — 7 $d. per gall. Small demand 

Unstrained . . . . 6d.— 6|d, per gall. 


Benzole — 

Crude 65’s 

Standard Motor 


Toluole — 90 % 


Xylol — Coml. 

Pure 

Creosote — 

Cresylio 20/24% 

Middle Oil .. . 

Heavy Oil 

Standard Specification 

Naphtha- 
Solvent 90/160 


. 7$d.— 9d. per gall, ex works in 
tank wagons. 

. Is. l^d.— 1 b. 3d. per gall, ex works 
in tank wagons. 

. 1b. 6Jd.— Is. 7d. per gall. SX 
works in tank wagons. 

. Is. 5d. — Is. Od. per gall. More in- 
quiry. 

. Is, 7d, — Is. 9d. per gall. Small 
demand for home consumption. 

. 2s. 3d. per gall. 

. 3s. 3d. per gall. 


8d. — 8$d. per gall. Little demand. 
f 5$d. — 6£d. per gall,, according to 
1 quality and district. Fair 
| business passing. A little more 
k. demand for export in bulk. 


Solvent 90/160 Is. 3d. — Is. 4d. per gall. Demand 

good; 

Solvent 90/190 .. lid — Is. per gall. Fair inquiry. 

Local demand good. 

Naphthalene Crude — 

Cheaper in Yorkshire than Lancashire. Demand rather 
better. 

Drained Creoaoto Salts £3 — £5 per ton. Demand slightly 
better. 

Whizzed or hot pressed £6 £9 per ton. Domand very 

poor. 


Naphthalene — 
Crystals and Flakod 

Pitch, medium soft 


Pyridine — 90/160 
Heavy 


£12 — £15 per ton, according to 
district. 

42s. Od. — 60s. per ton according 
to district. Plenty of inquiry. 
Prospects brighter. 

1 9s. per gall. Steady demand, 
ils.- -12s. per gall. Market dull. 


INTERMEDIATES AND DYES 

Business in dyestuffs has been very well maintained this 
week. 

In the following list of Intermediates delivered prioes 
include packages except where otherwise stated. 

Acetic Anhydride 95% . . Is. 7d. per lb. 

AcidH 3s. lid. per lb. 100% basis d/d. 

Acid Naphthionio . . 2s. 2d. per lb. 100% basis d/d. 

Acid Neville and Winther 6s. 8d. per lb. 100% basis d/d. 

Acid Salioylic, tech. . . Is. Id. per lb. Improved demand. 

Acid Sulphanilio . . 9d. per lb. 100% basis d/d. 

AluminiumChloride,anhyd.ls. per lb. d/d. 

Aniline Oil . . . . 8d. per lb. naked at works. 

Aniline Salts . . . . 8|d. per lb., naked at works. 

Antimony Pentachloride Is. per lb. d/d. 

Benzidine Base .. .. 3s. I Id. per lb. 100% basis d/d. 

Benzyl Chloride 95% .. Is. Id. per lb. 

p-Chlorphenol . . . . 4s. 3d. por lb. d/d. 

p-Chloranilino .. .. 3s. per lb. 100% basis. 

o-Cresol 19/31° C. . . 4d. 4£d. por lb. Rather quiet. 

m-Cresol 98/100% .. 2s. Id. — 2s. 3d. per lb. Demand 

moderate. 

p-Crosol 32/34° C. .. 2s. Id. — 2s. 3d. per lb. Demand 

moderate. 

Dichloraniline . . . . 3s. per lb. 

Dichloraniline S. Acid . . 2s. (id. per lb. 100% basis. 
p-Dichlorbonzol . . . . £85 per ton. 

Diethylanilino .. ..4s. 3d. por lb. d/d., packages 

extra, returnable. 

Dimethylanilino . . . . 2s. 2£d. per lb. d/d. Drums extra. 

O. Salt . . 2s. 4d. por lb. 100% basis d/d. 

a-Naphthol . . . . 2s. 5d. per lb. d/d. 

Dinitrobenzene . . . . 9d. — lOd. per lb. naked at works. 

Dinitrochlorbenzol . . £84 10s. per ton d /d. 
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Diniiixrtoluene^-48/50 0 C 
66/68* C 

Diphenylaraine . . 
Monochlorbenzol. . 
/LNaphthol . . . 

d- Naphthylamine . 
fj -Naphthy Lamin© 
m-Nitraniline 
p-NifcraniUne .. 
Nitrobenzene 
o*Nitroohlorbenzol 
Nitronaph thalene 
p-NitrophenoI 
P* Nitro - o-amido -phenol 
m-Pheuylene Diamine . 
p-Phenylone Diamine . 

R. Salt 

Sodium Naphthionate . 
0 -Toluidine . . , 

p-Toluidine 

m-Toluylene Diamine . 


-\ 

8d.— 9d. pe* lb. naked at works, 
la, 2d. per lb. naked at works, 
2a. lOd. per lb. d/d. 

£83 per ton. 

Is. per lb. d/d. 

Is. 3^d. per lb. d/d. 

4a, per lb. d/d 
4s. 2Jd. per lb. d/d. 

2e. 2 Id. per lb. d/d. 

5$d. — G|d. per lb. naked at works. 
2a. lid. per lb. 100% basis d/d. 
lOJd. per lb. d/d. 

Is. 9d. per lb. 100% basis d/d, 

4a. 6d. per lb. 100 % basis. 

3s. lOd. per lb. d/d. 

10s. 2d. per lb. 100% basis d/d. 

2s. 4d. per lb. 100% basis d/d. 

2s. 2d. per lb. 100% basis d/d, 
lOd. per lb. 

3s. per lb. naked at works. 

3s. lOd. per lb. d/d. 


PHARMACEUTICAL AND PHOTOGRAPHIC 
CHEMICALS 


Acid, Acetic 80% B.l\ 
Acid, Acotyl Salicylic 


Acid, Benzoic B.P. 

f Acid Boric B.P. . . 


Acid, Camphoric . . 
Aoid, Citric 

Acid, Gallic 

Acid, Pyrogallic, Cryst. 

Acid Salicylic 

Acid, Tannic B.P. 


Aoid, Tartaric 
Amidol 
Acetanilide 

Amidopyrin 
Ammon. Benzoate 

Ammon. Carbonate B.P. 
Atropine Sulpha^ 
Barbitono . . 

Benzonaphthol . . 
Bismuth Carbonat# 

„ Citrate. . 

„ Salioylate 

„ Subnitrate 

Borax B.P. 


Bromides . . 


Ammonium 
Potassium 
Sodium 
Calcium Lactai 



£45 per ton, ex wharf London, in 
glass containers. 

3s. Id. — 3s. 3d. por lb., according 
to quantity. Sales steady. 
Price firm. 

2s. Od. per lb, 

Cryst. £51 per ton, Powder £55 
per ton. Carriage paid any 
station in Great Britain. 

10s. — 21s. per lb. 

Is. 4d. per lb., loss 5% for ton lots. 
Market still weak. 

2s. 9d. per lb. for pure crystal in 
2 cwt. lots. 

6a. 9d. per lb. Resublimed quality 
8s. per lb. Market firm. 

Is. 6d. — le. 8d. per lb., according 
to quantity. Slightly firmer. 

2a. lOd. per lb. Forward quota- 
tions higher spot value likely to 
increase. 

Is. per lb., less 5%. 

9s. per lb. d/d. 

Is. lOd. — 2a. |)er lb. More en- 
quiry. 

15s. per lb. 

3s. 3d. — 3s. 8d. per lb. according 
to quantity. 

£37 per ton. 

12a. 6d. per oz. for English make. 

13s. 9d. per lb. Slightly lower. 
Quiet steady demand. 

5s. 3d. por lb. spot. 

10a. 6d. — 12s. 6d. per lb. 

10a. 3d.— 12s. 3d. „ 

9s— 11a. „ 

8a. 8d.— 10s. 8d. „ 

. Crystal £20, Powder £30 per ton. 
Carriage paid any station in 
Great Britain. 

Market exceedingly firm and prices 
advancing. Raw materials 
dearer. British prices lower than 
foreign. 

Is. lid. per lb. 

Is. 9d. por lb. 

Is. lOd. per lb. 

la. 7d. — 2a. per lb., according to 
quantity. Fair demand and 
steady market. 


Chloral Hydrate 

Chloroform 

Formaldehyde . . 

Glycerophosphates— 
Calcium, soluble and 
» citrate free . » 

Glycerophosphates — 

Iron . . . . 

Magnesium 
Potassium, 50% 
Sodium, 50% . . 

Guaiacol Carbonate 

Hexamine 

Bomatropine Hydrobro* 
mide 

Hydrastine hydroehlor . . 

Hypophosphites — 

Calcium . . . i- 

Potassium 

Sodium 

Iron. Ammon. Citrate 
B.P, 

Magnesium Carbonate — 
light Commercial 

Magnesium Oxide — 

Light Commercial 
Heavy Commercial . . 
Heavy Pure . . 


SHH 

4s. per lb. r ^ • ■ . -- ru •** 

2s. 6d. por lb. for cwt. lots. 

£48 — £40 per ton in barrels, ex 
wharf London, 

Fair business passing. 

7s. per lb. 


8s. 9d. per lb. 
fia. per lb. 

3s. 6d. per lb. 

2s. 6d. „ 

9s. 9d. per lb. 

3s. per lb. Forward prices higher. 
30s. per oz. 

English make ofiered, 120s. per os. 

3s. 6d. per lb., for 28-lb. lots, 
is. Id. per lb. 

2s* Id.— 2a. 6d. per lb. 


Menthol — 

A.B.R. recast. B.P. 

Synthetic , . . 


Mercurials ♦ . 

• Red oxide 

Corrosive sublimate 
White preoip. . . 
Calomel 

Methyl Salicylate 
Methyl Sulphonal 
Metol 

Paraformaldehyde 

Paraldehyde 


Phenacetin 
Phenazono 
Phenolphthalein . . 

Potass. Bitartrate — 
09/100% (Cream of 
Tartar) 

Potass. Citrate . . 

Potass. Ferrioyanide 
Potass. Iodide . . 


£36 per ton net. 

£75 per ton, less 24 %• 

£25 per ton, less 24%. 

2s. — 2s. 3d. per lb., aoeording to 
quantity. Steady market. 

60s. per lb. for December delivery. 
No spot deliveries available. 

26s. — 35b. per lb., according to 
quantity. English make. In- 
creasing demand. 

Market very quiet. 

5a. 8d. — 5a. 4d. per lb. 

, 3s. 0d.~~ “3a.' 7d. ,, 

4s. 7d.— 4s. 8d. „ 

3a. lid.— 4a. ,, 

la. lOd, — 2s. per lb. 

22s. 8d. per lb. Slightly weaker. 

11a. per lb. British make. 

, 2s. 8d. per lb. for B.P. quality. 

Is. 4Jd.— Is. 6d. per lb. in free 
bottles and cases. Supplies 
plentiful. 

, 5s. 6d. per lb. 

7s. per lb. 

, 5s. 64 . per lb. for cwt-. lots. Supply 
exceeds demand. 


Potass. Metabisulphite . . 

Potass. Permanganate . . 

Quinine Sulphate . • 

Resorcin . . 

Saccharin .. 

Salol . 

Silver Proteinate. . 

Sod. Benzoate, B.P. 


84s. per cwt., less 24% for ton 
lota. 

Is. lOd. — 2s. 2d. per lb. 

Is. 9d. per lb. Quiet. 

16s. 8d. — 17s. 5d. per lb., accord* 
ing to quantity. Steady mar- 
ket. 

74d. per lb., 1-owt. kegs included. 
P.o.r. London. 

74d. per lb. spot. Forward 
prices higher. 

2s. 3d.— 2s. 4d. per oz., in 100 oz. 
tins. Steady market. 

5a. 3d. per lb. 

63a. per lb., in 50 -lb. lots. 

3s. 9d. per lb. for cwt. lots. 

9s. per lb. for satisfactory product, 
light in colour. 

2s. 6d. per lb. Supplies of good, 
quality now available.^ • 




L ^Hyposulphite^- 
^*bgraphio .. 


AW INDUSTRY 

„ .... 

ls.IlcL— 2s, 2ct per lb./ according dtronella Oil— 
to quantity. 


£18- — £15 per ton, according to 
quantity, d/d. consignee's ata- 
y tion in l*cwt. kegs. 

Sod. Metabisulphite crysi. 37a. dd. — 60Si per owe. nett cash. 

I aooording to quantity. 

\Qa. per lb. 


Sod. Nitroprusside . , 

Sod. Potass. Tartrate 
(Rochelle Salt) 

Sod. Salicylate . . , . 


Sod. Sulphide- 
Pure recry st. .. ., 

Sod, Sulphite, anhydrous 


Sulphonal . . 
Thymol . . 


76s. — 82s. 6d. per cwt., according 
to quantity. Quiet market. 

Fair demand. Powder 2s, — 2s. 3d. 
per lb. Crystal at 2s. 2d.— 
2s. 5d. per lb. Flake 2s. Od. 
per lb. 

I0d.— Is. 2d. per lb. 

£27 10s, per ton, minimum 6-ton 
lots, increasing according to 
quantity, l -cwt. kegs included. 

14s. 6d, per lb. Little demand. 

I Ob. Od. per lb. Firmer market. 


Java 85/90% 

Ceylon 
Clove Oil . . 

Eucalyptus Oil 70/75%. . 
Lavender Oil — 

French 38/40% Esters 
Lemon Oil , . . 

Lemongrass Oil . . 
Orange Oil, Sweet , . 
Otto of Rose Oil — 
Bulgarian 

Anatolian . « . * 

Palma Rosa Oil . . 
Peppermint Oil— 

Wayne County 
Japanese 
Petitgrain Oil 
Sandal Wood Oil — 
Mysore . . ... 

Australian . « 


5s. lOjd. „ 

3s. 8d. per lb. 

8s. per lb. 

2s. 3d. per lb. 

32s. 6d. por lb. 

3s. 2d. per lb. 

6s. per lb. Dearer. 

11s. per lb. 

40s per oz, 

18s. per oz. 

16s. 0d. per lb. 

32s. Od. por lb. nominal. 
21a, per lb. nominal. 

Oh. Od. per lb. Dearer. 

26s, 7d. per lb, 

18s. 0d. per lb. 
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PERFUMERY CHEMICALS 
Acetophenone . . , . 12s. por lb. 

Aubepine 16s. 3d, „ 

Amyl Acetate . . . . 2s. 9d. „ 

Amyl Butyrate . . , , 6s. 9d. „ 

Amyl Salicylate . . , . 3s. 3d. „ 

Anethol (M.P. 21/22° C.) 4s. 0d. 

Benzyl Acetate from Chlo - 
rine-free Benzyl Alcohol 2s. 9d. M 
Benzyl Alcohol free from 
Chlorine . . . . 2s. 9d. ,, 

Benzaldehyde free from 


Chlorine 

3s. 6d. 


Benzyl Benzoate . . 

3s. 6(1. 

99 

Cinnamic Aldehyde — 



Natural.. .. 

18s. 9d. 


Coumarin.. 

IBs. 9d. 

„ Cheaper. 

Citronellol . . . . 

17s. 


Oitral 

8s. 

,» 

Ethyl Cinnamate 

12s. 0d. 


Ethyl Phthalate . , 

3s. 3d. 

H 

Eugenol . . . . 

10s. 

It 

Geramol (Palmarosa) . . 

33s. 6d. 

)| 

Geraniol . . . . . . 

11s, 6d.~- 

-18s. 6d, per lb. 

Heliotropine . . . . 

6s. 9d. 

»» 

Iso Eugenol . . 

16s. 

» 

Linalol ex Boia de Rose . , 

26«. 


Linalyl Acotate . . 

26s. 

99 

Methyl Anthranilate 

9s. 6d. 

it 

Methyl Benzoate. . 

6s. 


Musk Arnbrette . . 

45s. 

„ Cheaper. 

^Musk Xylol 

13s. 6d. 

» 

Nerolin . » 

4s. 9d. 

ti 

Phenyl Ethyl Acetate . . 

15s. 


•Phenyl Ethyl Alcohol . . 

16s. 

»» 

Rhodinol . . . . 

55s. 


Safrol 

la. lOd. 


Terpineol 

2s. 4d. 

»» 

Vanillin . . 

25s. Cd. 


ESSENTIAL OILS 

Almond Oil, Foreign 



S.P.A. 

15s. 6d. per lb. 

Anise Oil . , 

2s. lOd. per lb. 

Bergamot Oil . . 

16s. per lb. Cheaper. 

Bourbon Geranium Oil . 

35s. per 

lb. Dearer. 

Camphor Oil . . • ♦ 

65s. per owtj • 

Caiianga Oil Java 

11s. per 

lb. 

Cassia Oil, 80/85% 

9s. 9d. poC lb. Cheaper. 

Cinnamon Oil, Leaf ; 

6Jd. per oz. 


PATENT LIST 

The dates Riven In this list are, In the case of Applications for Patents 
those of applications, and In the coee of Complete Specifications accepted 
thoee of the Official Journal* In which the acceptance is announced. Com* 

B lete Specifications thus advertised as accented are open to Inspection at 
le Patent Office Immediately, and to opposition not later than January 6th, 
they are on sale at Is. each at the Patent Offico Sale Branch, Quality Oourt, 
Chancery Lane, London, W.C. 2, on November 2<Kh. 

I.— Applications 

Carpmaol (Forbenfabriken vorm. F. Bayer und Co.). Means 
for letting off steam from a container. 26,699, 25,700. Oct. 28. 

Carpmael (Farbenfabrikcn vorm. F. Bayer uml Co,). 
Means for running off hot liquids from a container under 
pressure. 25,701. Oct. 28. 

Cross. Refining-materials. 25,525. Oct. 27. (U.S., 

31.12.23.) 

Eggenhdffner. Manufacture of pulverised substances. 
25,081. Get. 28. 

Ful lev -Lehigh Co. Furnace. 25,532. Oct, 27. (U.S., 

27.10.23.) 

Remfry. Purification of liquids, 25,530. Oct. 27. 

Smith. Filtering tanks. 26,703. Oet. 28. 

Underfeed Stoker Co,, Ltd., and Wood. Pulverising and 
drying of materials. 25,603, Oot. 27. 

I.— Complete Specifications Accepted 

1G,255 (1923). Fulcher and Beldam. Straining or filtering 
apparatus. (223,627.) 

9707 (1924). Osterrnann, Sudenburger Maschinenfabrik 
und Eisingicsserei Akt.-Ges. Mechanical production of col- 
loidal substances. (216,110.) 

19,408 (1924). Pint seh Akt.-Ges. See II. 

II.— Applications 

Greenfield. Method of dephlegmation in steam distillation 
of oils. 25,505. Oct. 27. 

Hoppers Co. Coking retort ovens. 25,794. Oct. 29. 
(U.S., 4.1.24.) » 

Lucas, and V. L. Oil Processes, Ltd. Cracking and separat- 
ing mineral oils. 25,986. Oct. 31. 

II.— Complete Specifications Accepted 
13,048 (1923). Illingworth, and Illingworth Carbonization 
Co., Ltd. Manufacture of carbonised fuel. (223,624.) 

19,010 (1923). Pell. Retort apparatus for treating Bhale, 
coal, and the like. (223,652.) 

19,091 (1923). De Laval Chadbum Co., Ltd., and John- 
stone. Centrifugal separators for dehydrating or otherwise 
purifying oil. (232,650.) 

29,890 (1923). Underfeed Stoker Co., Ltd., and Wood. 
Drying and pulverising fuel. (223,764.) 
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19,408 (1924). Pin tech Akt. -Ges. Porous chargee for 
containers for the storage of acetylene or like gases dissolved 
in liquids. (220,045.) 

III. -Application 

Montgomerie. Production of tar bitumon emulsions. 
25,628. Oct. 28. 

IV. — Applications 

Farbwerke vorm. Meister, Lucius, und Briining. Manufac- 
ture of Bz-2'-oxybonzaiithrones. 25,597. Oot. 27. (Ger., 

9.11.23. ) 

Morton Sundour Fabrics, Ltd., Harris, Jones, and Morton. 
Dyes and dyeing. 26,086. Nov. 1. 

Scottish Dyes, Ltd., Smith, Thomas, and Wylam. Colour- 
ing-matters. 25,550. Oct. 27. 

Sokal (KalJe und Co., Akt.-Oes.). Process for producing 
sulphur dyestuffs fast to chlorine. 26,091. Nov. 1. 

IV, — Complete Specifications Accepted 

25,043 (1923). Soc. of Chemical Industry in Basle. Manu- 
facture of naphthalene derivatives and of dyestuffs there- 
from. (207,162.) 

2378 (1924). Durand mid Huguenin Akt.-Ges. Manufac- 
ture of disuzo -dyestuffs. (210,463.) 

V. — Applications 

Droapor. Manufacture of artificial silk etc. 25,491. Oct. 27. 
Ellis (Kohnstanim and Co.). Treatment of textile ma- 
terials. 25,895. Oct. 30. 

Hoys, and St. Anne’s Board Mill Co. Apparatus for remov- 
ing liquid from paper pulp etc. 25,878. Oct. 30. 

Kennedy. Treating paper stock. 25,637. Oct. 28. (U.S., 

15.12.23. ) 

** Naylor. Treating fibrous vegetable waste. 25,668. Oct. 28, 

V. — Complete Specifications Accepted 

11,220 (1923). Kanegafiichi Boseki Kabushiki Kwaisha 
Treatment of raw silk. (196,923.) 

11,775 (1924). Bergen. Manufacture of threads etc. from 
viscose. (216,125.) 

16,742 (1924). Akt.-Ges. fur Anilin-Fabrikation. Manu- 
facture of viscose products. (220,935.) 

VI. — Applications 

Brandwood. Treatment of yarns with fluids. 25,610, 
Oct. 28. 

Calico Printers’ Association, Ltd., and Gemmell. Machines 
for wet treatment of textile fabrics. 25,672. Oct. 28. 

Morton Sundour Fabrics, Ltd., Harris, Jones, and Morton. 
26,086. See IV. 

VII. — Applications 

Assoev. Production of aluminium compounds. 26,012. 
Oct. 31. (Belgium, 21.11.23.) 

Soc. Anon. d’Echiirage ot d’ Applications Elootriques. 
Process for separating krypton and xenon from the atmos- 
phere. 25,715. Oct. 28 (Fr., 26.12.23.) 

Soc. l’Air Liquide, Soc. Anon, pour l’Etudo et l’Exploitation 
des Precedes G. Claudo. Manufacture of hydrogen. 25,995. 
Oct. 31. (Fr., 15.5.24.) 

VII. - — Complete Specification Accepted 

4967 (1924). Jahl and Michael. Production of soluble 
barium salts. (223,800.) 

VIII. — Complete Specifications Accepted 

10,893 (1923). Duflield. Manufacture of refractory bricks, 
blocks, or the liko from dolomite etc. (223,616.) 

. 14,532 (1924). General Electric Co., Ltd. Readily fusible 
glasses and enamels. (223,837.) 

IX. — Applications %■ 

Cyclops Building instruction Co., Ltd., anti Rigby. 
Induration of cqnereih. 25,641. Oct. 28. 

Douzal. Artiffbial w6#tl% 26,64^ 27. (Fr., 12.1.24.) 

• Kirkpatrick. J^mpositiou for s u rfkb w^roads etc. 26,029. 
Nov. 1. *■ 

Lee. Manufacture of oement. 25,G25. Oct. 28. 

V 25,628. See III. 


IX. — Complete Specifications Accepted! V,. : ? 

22,832 (1923). Bayor. Manufacture of porous building* 

materials. (203,718.) 

28,290 (1923). Soc. Anon, dea Chaux et Cimonts de La- 
farge et du Teil. Manufacture of fuaod cement. (222,426.) 

28,297 (1923). Soc. Anon, des Chaux et Cimcnts de 
Lafarge et du Teil . Apparatus for the manufacture of cement 
by fusion. (222,427.) 

X. — Applications 

Compagnie G6n6ralo des Produits Chimiques des Louvres. 
Mechanical roasting of ore. 25,799. Oct. 29. (Fr., 30.10.23.) 
Landling. Aluminium alloy. 25,639. Oct. 28. 

Maas. Treatment of metals. 25,792. Oct. 29. 

Metals Production, Ltd., Moulden, and Taplin. Heat 
treatment of oxidised copper ores. 25,816. Oct. 29. 

Sollis. Aluminium alloy. 25,639. Oct. 28. 

Voos. Utilising metalliferous refuse. 25,934. Oot. 30. 

X. — Complete Specifications Accepted 

34,760 (1922). Grah. Process for the electrodeposition of 
chromium. (223,611.) 

11,082 (1923). Borchers and Stimson. Purification of 
alloys containing iron and chromium, ■ molybdenum, or 
uranium. (223,617.) 

11,389 (1923). Borchers and Stimson. Production of 
alloys containing iron and chromium, molybdenum, or 
uranium. (223,622.) 

16,068 (1923). Hyde and Turner. Manufacture of iron 
manganese alloys. (223,626.) 

24,912 (1923). Comp, des Forges de Chatillon Commentry 
ot Neuves-Maisons. Thermic treatment of steel and alloys 
susceptiblo of tempering. (211,441.) 

26 872 (1923). Fassotto, and Comp, des Metaux Overpclt- 
lommol. Roasting ores. (223,741.) 

438 (1924). Gonoral Motor Research Corporation. Alloy 
articlos. (216,484.) 

XI. — Applications 

Cellino. Electrolytic cells. 25,828. Oct. 29. (Italy, 
22.1L23.) 

Holmboe. Electrodes for electrolytic decomposition ap- 
paratus. 25,819. Oct. 29. 

Rirkftldy. Electrodes. 25,880. Oct. 30. (U.S., 30.10.23.) 
Markiewicz and Romor. Dry cells or batteries. 26,017. 
Oct, 31. 

XL — Complete Specifications Accepted 

34,760 (1922). Grah. See X. 

18,883 (1923). Western Electric Co., Ltd. (Western Elec- 
tric Co., Inc.). Electric insulating-materials. (223,644.) 

25,707 (1923). Pouehain. Electrolyte for electric accumu- 
lators. (205,617.) 

XIII. — Complete Specifications Accepted 

18,586 (1923). Tarassoff. Production of resin-liko con- 
densation products. (223,636.) 

30,585 (1923). McLean. Manufacture of resinous or likq 
preparations. (209,720.) 

XV.— Application 

Jordan. Tanning leather. 25,982. Oct. 31. 

XV. — Complete Specification Accepted 

11,361 (1923). Nance. Tanning. (223,021.) 

XVL— Application 

Stotzol. Production of manure. 25,585. Oct. 27. (Ger,, 

3.11.23.) 

XVI II.— Application 

Rigby. Products containing yoast preparations. 26,024. 
Nov. 1. 

XIX. — Application 

Zpovak. Manufacture of meat substitutes etc. 25,685. 
Oct. 28. 

XX. — Application 

Binz and Rath. Production of heterocyclic compounds. 
25,935. Oct. 30. 





ICBSmmK AND INDUSTRY 


1141 


tk^Coiiiplete Specltlcations Accepted 

1&,012 (1923), Nederlandscho Gifcfc- en Spiritusfabriek. 
’roduring a non-peroxidising other. (219,272.) 

19,026 (1923). Nederlandscho Gist- en Spiritusfabriek. 
?rocess of producing chemically-pure, toxic free, narcotising 
jther. (219,273.) , , 

2270 (1924). Chemosan Akt.-Gee. Production of solu- 
tions of mercury derivatives of hydroxysulphobenzoic acids 
md their homologues, suitable for use in therapeutics. 
[216,316.) 

KXI.— Application 

Liesegang, and Rotopulsor A.-G. Photographic gelatin 
layers. 26,579. Oct. 27. (Ger., 20.10.23.) 


GENERAL NOTES 

Official Trade Intelligence 
The Department of Overseas Trade (Development 
apd Intelligence, 35, Old Queen Street, London, 
S.W. I) has received the following inquiries for 
British goods. British firms may obtain further in- 
formation by applying to the Department and 
quoting the specific reference number :■ — Argentina : 
Artificial silk yarns, (497) ; Belgium : Ammonium 
carbonate, (487); British India : Paints, (India 
Store Department, Branch No. 10, Belvedere Road, 
Lambeth, S.E. 1) ; Iron and Steel (Directors of the 
Madras and Mahratta Railway Company, Ltd., 25, 
Buckingham Palace Road, London, S.W. 1); 
Canada: Hardware, (481) ; Cuba: Linseed oil, (499) ; 
Egypt : Iron, lead, brass, copper, rubber, hardware, 
oils, (495) ; France : Copper sulphate, (488) ; Nor- 
way : Leather, (493); South Africa : Hardware, 
(482) ; Metals, ores, (484) ; United Stales ; China 
clay, (496), Paper, (B.X./I304), Leather, (B.X./1314). 

Dyestuffs (Import Regulation) Act, 1920 

The following statement relating to applications for 
licences under the Dyestuffs (Import Regulation) 
Act, 1920, made during October, has been furnished 
to the Board of Trade by the Dyestuffs Advisory 
Licensing Committee. The total number of applica- 
tions received during the month was 543, of which 
452 were from merchants or importers. To these 
should be added 25 cases outstanding on October 1, 
making a total for the month of 568. These were 
dealt with as follows : — Granted, 424 (of which 378 
were dealt with within seven days of receipt) ; re- 
ferred to British makers of similar products, 96 (of 
which 73 were dealt with within seven days of 
receipt) ; referred to Reparation Supplies available, 
36 (all dealt with within two days of receipt) ; out- 
standing on October 31, 1924, 12. Of the total of 
568 applications received, 487 or 86 per cent, were 
dealt with within seven days of receipt. 

Amalgamation of German Dye Agencies in Japan 
Owing to the new requirements for licences for the 
importation of dyestuffs into Japan, the selling agen- 
cies of all the German dye manufacturers in Japan 
have formed a joint distributing agency, comprising 
a manager, five commercial directors, two technical 
directors, and two directors specialising in sales of 
indigo. All the different laboratories will now be 
merged in one large central laboratory, staffed by 
fifteen ft*rnmn chemists, and over one hundred 


Japanese technical men. It is not known whether 
other chemical products will be included in the 
amalgamation. 

The Danish Chemical Market 
There is a good market for chemicals in Denmark, 
as the greater part of the supplies has to bo im- 
ported. The chief consuming industries are soap, 
oils and fats, soda, paint and varnish, matches, fer- 
tilisers, textiles and leather. Imports of the chief 
chemicals in 1922 were as follows Soda ash , 
12,172 tons (1923) ; hydrochloric acid, 1567 t. ; 
sulphuric acid, 1100 t. ; tanning extracts, 2340 t. ; 
alum, 760 t. ; chloride of lime, 400 t. ; rosin, 1250 t. ; 
raw phosphate, 100,000 t. Germany is the chief 
source of imported chemicals, followed by England, 
Belgium, and Sweden in the order named. — (US. 
Com. Rep., Oct. 6, 1924). 

Glass Industry in Czechoslovakia 

Conditions continue favourable in the glass industry 
of Czechoslovakia and exports to America and 
Great Britain remain at a high level, but there is a ten- 
dency to develop the home industry and to become in- 
dependent of imports. Belgian competition is also being 
felt. England re-exports Czechoslovakian glass to 
Canada, South America and to China, but the Chinese 
market has of late become dull, enormous quantities of 
glass purchased by Chinese dealers after the Japanese 
earthquake having actually been sold at a loss. 
The hollow glass trade is now working at 60 per cent, 
of pre-war capacity, owing to the volume of business 
with England, Japan and the United States. The 
manufacture of bottles is reported as being 50 per 
cent, larger than last year. 

Trade Notes from Canada 

The exports of Canada to Germany have increased 
from 35,735,268 for the twelve months ending 
August 31, 1922, to $11,557,950 in the succeeding 
twelve months, and to $17,755,519 in the year ending 
August 31 last. Imports from Germany have also 
increased during these periods respectively, as 
follows: $1,933,030, $3,928,991, and $5,986,732. 
The leading commodities sold by Canada to Germany 
during the past year were flour, grain, automobiles, 
nickel and asbestos. The principal imports were 
incandescent lamps, toys, dyestuffs and tanning ma- 
terial, cacao butter, porcelain, cutlery, glyst and 
textiles. 

The maple sugar and syrup production of Canada 
for 1924 is valued at slightly under $6,000,000, of 
which slightly over $4,000,000 is credited to Quebec, 

The sugar beet crop of Western Ontario is the 
largest on record. The refineries at Chatham and 
Wallaceburg, Ontario, are operating. 

The Quebec Rubber Company is erecting a plant 
for the manufacture of rubber goods in Quebec city. 

Foreign Company News 

La Societe dcs Produits Chimiques et Electro* 
m6tallurgiques d’Alais, Froges et Camargue is negoti- 
ating with the French Government for the installation 
at the Toulouse Powder Factory' of plant to produce 
120 metric tons of synthetic ammonia by the Casale 
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process; of which the company holds the Frenc] 

The Toulouse Powder Factory is now being utilised, 
as we have already announced, bv the Office National 
Industriel de V Azote, a plant for the synthesis of 
ammonia by the Haber Process being in course of 
installation, as a sequel to the vote of the French 
Parliament ratifying the agreement with the Badische 
Anilin und Soda Fabrik. 

The Society Alsacienno de Produits Chimiques has 
purchased a process for the synthesis of hydrocarbons, 
with the object of contributing to the national 
production of fuel. The patent belongs to a company 
which provided practically the whole of the fuel for 
heavy transport in Germany during the war. 

The Soctet^ des Charbonnages de Millam, which 
owns large deposits of lignite, is studying the distil- 
lation of lignites. New distillation plant are being 
erected for the production of tar, benzol and other 
by-products. 

The Soci<$t<$ Alsacienne de produits chemiques 
has recommenced the manufacture of synthetic 
camphor at its Vaugoin works near La Rochelle, 
which has been suspended for two years. 







PUBLICATIONS RECEIVED 


Fluxes and Slags in Metal Melting and Wooding. 
A General Discussion held by ‘the. Faraday Society and 
the Institute of Metals, April, 1924. Pp. 113 — 208. 
Reprinted from the Transactions of the Faraday Society, 
Vol. XX, Fait 1, August, 1924. Price 7s. Od, 

The Mineral Industry of the British Empire and 
Foreign Countries, Statistics 1920— 1922. Iron 
and Steel. Imperial Mineral Resources Bureau. Pp. 
vi-f49. H.M. Stationery Office, 1924. Prioe 2s. 

Transactions of the Institution of Mining and 
Metallurgy, Thirty-second: Session, 1922-23. Vol. 
XXXII. Pp, lxx+304. London : The Technical Book 
Shop, 1923. 

A Comprehensive Treatise on Inorganic and Theoretical 
Chemistry. By J. W. Mellor, D.So. Vol. V. B, Al.Ga, 
In, Tl, So, Co and Rare Earth Metals, C. (Part I). 
Pp. x-f 1004. London : Longmans, Green and Co., 1924. 
Price £3 3s. 

Chemistry and Atomic Structure. By J. D. Main Smith. 

Pp. 221. London : E, Bonn, Ltd., 1924. Prioe 12s. 6d. 
The Constituents of Coal Tar. By P. E. Spielmann. 
Monographs on. Industrial Chemistry. Pp. xii-f 219. 
London : Longmans, Green and Co., 1924. Price 
12s. 6d- 


The Cie. Beige pour les Industries chimiques made 
a profit of 2,213,074 francs during the last working 
year, compared with 1,543,232 francs during the 
preceding year. The dividend is 10 francs., against 
7*50 francs. 


Notes on Plant and Products 

Colour makes a universal appeal, and one of the 
first duties of the manufacturer who produces it is 
to see not only that it matches perfectly, but that it 
is reasonably resistant upon exposure to light. 
Until recently the only way of testing the fastness 
of a colour was to expose a dyed sample on a roof or 
facing a southern light, or to some kind of “ arti- 
ficial daylight,” methods which were open to 
objection on the grounds of slowness if not of 
reliability. The most recent device for testing the 
fastness of colour is the “ Fade-Ometer,” an appli- 
cation of the violet carbon arc which has been de- 
veloped as a meanB of giving definite, quantitative 
information on the fastness of colour to light because 
it possesses “ the maximum speed of operation ” 
whilst “ retaining the all-important property of 
similarity to sunlight in fading quality.” Messrs. 
A. D. Lang, Ltd., of 42, Berners Street, London, 
W. I., who possess a most interesting series of teats 
carried out for various firms showing the standard 
nature of the results obtained with the Fade-Ometer, 
furnish another valuable aid to the colour maker 
and user in the Macbeth Colour Identification and 
Macbeth Daylight Lamps, which are used to give 
high illumination for critical examination of colours. 
No. attempt is made to “standardise” the ever- 
varying daylight, hut a series of colour filters is pro- 
vided which enables any daylight equivalent to be 
Utilised. The Mpfeeth lamps have received approval 
from the Physical Laboratory for colour 

matching ftojUMfour identification, and their use is 

CQnfltantly^j^p^ 11 ^’ 


Allen’s Commercial Organic Analysis. Vol. II. Fifth 
edition, revised and in part rewritten. Edited by S. S. 
Sadtler and E. C. Lathrop and 0. A. Mitchell. Pp. 
ix-f 807. London: J. and A. Churchill, 1924. Price 
30s. 

Report of Test by the Director of Fuel Research on 
Parker Low -Temperature Carbonisation Plant 
Installed at Barugh, Barnsley. At the Works of 
Low -Temperature Carbonisation, Ltd. Pp. iv+24. 
Department of Scientific and Industrial Research, H.M. 
Stationery Office, 1924. Price 9d. 

A Systematic Handbook of Volumetric Analysis, or 
the Quantitative Determination of Chemical Sub- 
stances by Measure, Applied to Liquids, Solids 
and Gases. By F. Sutton, F.I.C., F.C.S. Eleventh 
edition, revised with numerous additions by W. L. 
Sutton and A. E. Johnson. Pp. xii-i-598. London; 
J. and A. Churchill, 1924. Price 36s. 

Combustion in the Gas Producer and the Blast Furnace, 
By A. Korevaar. Pp. xii-fl77. London; Crosby 
Lockwood and Son, 1924. Price 16s. 

Outlines of Organic Chemistry. By E. J. Holrayard, 
M.A. Pp. xii 4-4430. London: E. Arnold and Co., 
1924. Price 7s. 6d. 

The Life of Lord Rayleigh, J. W. Strutt, F.R.S. By 
R. J, Strutt, Fourth Baron Rayleigh, F.R.S. Pp. 
xii-f397. London: E. Arnold and Co., 1924. Price 
25s. 

The Extra Pharmacopoeia of Martindalk and Westcott, 
revised by W. ll. Martindal© and W. W. Westcott. 
Pp. xxxviii. 1163. Eighteenth edition, Vol, 1. Lon- 
don : H. K. Lewis and Co., Ltd., 1924. Prico 27s. 6d. 

A System of Physical Chemistry, by W. C. McC. Lewis, 
M.A., Vol. III. Quantum Theory, with certain 
appendices by J, Rice, M.A., A. McKeown, M.Sc., 
and R. 0. Griffith, M.Sc. Pp. x-i- 407. Third edition. 
London: Longmans Green and Co., 1924. Price 15s. 
net. 

Colour and Methods of Colour Reproduction, by L. C. 
Martin. With chapters on Colour Printing and 
Colour Photography by W. Gamble. Pp. xiii. 4-187. 
London : Blackie and Son, Ltd., 1923. Prioe 12s, 6d. ■. 
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EDITORIAL 


T HERE is no doubt that tho Chemical Industry 
Dinner was a great success. It was no mere 
dinner ; it was a banquet of which any 
society or aggregate of societies would have been 
proud. The speeches, briefly reported in cold print, 
lose their charm and their sparkle ; some of Mr. 
Coley’s remarks had a curious felicity which was 
delightful ; we wish wo could reproduce more of 
Dr. Cullen’s speech and could adequately thank 
Mr. Percy Ashley for his flattering observations 
about our journal. Sir Richard Glazobrook, Mr. 
Woolcock and most of tho other speakers testified 
to the growing feeling of co-operation and united 
among chemists and industrialists. For this we think 
the Society of Chemical Industry and the Chemical 
Industry Club are entitled to the bulk of the credit. 
Circumstances have also helped them ; a generation 
or so ago, chemists were so few and so scattered 
that it was impossible to create a standard of chemical 
public opinion. To-day this exists ; it is true it is 
in its infancy, but the observant may watch it growing 
and taking shape. We have ourselves witnessed 
many of the significant steps : in industry, the growth 
of Brunner Mond and Co. and their allied companies ; 
the fusion of interests which led to the prosperity 
of the United Alkali Company ; the fusion which 
has formed the British Dyestuffs Corporation, not 
yet a complete success commercially but destined 
to become so ; the formation of the Association of 
British Chemical Manufacturers ; in science we have 
seen the Federal Council and the Bureau of Chemical 
Abstracts ; on the social side, tho Club. Each of 
these events or organisations has had its effect, 
and so have others we have not mentioned, and the 
effect tends to greater etficicnoy, greater service 
to industry and to science, a widening of interest 
on tho part of all those who are in any way concerned 
in science. Without such influences as these, the 
chemical exhibit at Wembley and Chemistry in the 
XXth Century would have been of much less 
importance ; these also are stepping stones to 
higher things. There is a real and definite advance 
going on in the profession and industry of chemistry. 


Each one of us can do so little ; but if we all do what 
little is in our power how much will be accomplished ! 
Probably, one of the next stages in the march of 
chemistry should be the much-discussed scheme of 
a Chemistry House. Addison said : “ ’Tis not in 
mortals to command success, but well do more, 
Sempronius, well deserve it.” If chemists deserve 
Chemistry House, they will get it. 

* # * 

Really, we ought to know better than to quote 
poetry;, it is apt to he misunderstood. If in our 
youth wo had known what was in store for us wo 
should probably have carefully treasured some 
odd phrases of Dumas, of Williamson, Frankland 
and Berzelius, and these would now come naturally 
into our minds whenever we took a pen or pencil 
in hand. Alas 1 regardless of their doom, the little 
victims play ! In those tender and impressionable 
years we were permitted, and even encouraged, by 
our thoughtless parents to read as much English 
literature as we wished, far more than wo could 
understand, but not more than we could enjoy. 
We shall, we fear, never quite free ourselves from 
the taint ; the wool once dipped in the (lye never 
regains its lost hue. Poetry is sometimes looked 
upon with suspicion ; the grave amongst us think 
it is, perhaps, undignified. Some chemists who 
sat near us at the dinner objected quite definitely 
to a lapse on the part of the Club Secretary who quoted 
two lines about the presence of ladies. We think 
Mr. Williams would have been wiser if he had avoided 
such dangerous ground. Our critical friends found 
fault with Mr. Williams for quoting poetry at all, and 
especially poetry of such poor quality. And yet 
Milton was once regarded as one of our best poets, 
and “ L’ Allegro ” as one of his most beautiful and 
popular effusions. Had ho but known how fas- 
tidious modem chemists are in their literary tastes 
he would, we arc sure, have been more careful. But 
it is probably too late now to alter his poems so as to 
mako them more acceptable to modern minds find 
modern scientific erudition. Wo must put up with 
them as they are and Mr. Williams and ourselves 
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may learn wisdom, as others do, by making experi- 
ments and noting the results. 

* * * 

In mathematics there exists ail intin ite gradation 
between zero and any given number ; in politics 
there is every variety of opinion between the most 
stereotyped Die-hard who believes that every insti- 
tution winch is old is necessarily good, and the 
Bolshevist who believes that every institution which 
is old is necessarily had. Ho, too, in the great held 
of human knowledge ; the various sciences pass im- 
perceptibly into each other. The differences between 
the English language, the Dutch, Flemish, Frisian, 
Danish and Swedish are bridged by intermediate 
dialed s. Mathematics, Physics, Chemistry and 
Engineering are not isolated subjects, but each has 
points of contact w ith all the others. Biology, Agri- 
culture, Chemistry and Medicine are equally closely 
related, and no one can have a real knowledge of any 
one science w ho does not realise the points of contact, 
the common ground, the interdependence of many 
important branches of the one subject on many 
points in the others. Whether Sir Ernest Rutherford 
considers himself a chemist is of no consequence ; he 
claims he knows no chemistry and he ought to know. 
But he knows that the w ork he has done has thrown 
an immense amount of light on all the conceptions 
of chemical elements and chemical action which are 
of fundamental importance. Chemistry can advance 
hut slowly without the help of our Rutherfords, 
Moseleys and Astons. The opening of the Ramsay 
Laboratory of Chemical Engineering is a significant 
fact in the better understanding of science. Chemistry, 
Physics and Engineering have, in chemical industry, 
an intimate relationship ; there must he a numerous 
band of men who have an adequate* knowledge of the 
mn in essentials of these three subjects. In some, 
chemistry will predominate ; in others, physics or 
engineering. The chemical engineer may differ in his 
mode of life and mode of thought from the chemist 
and from the civil engineer, but lie is essential to our 
development, and he lias come to stay. In these 
circumstances it is essential that he shall have the 
best facilities for hisoAhcoretical education in places 
where subjects are tJPght with the accuracy which 
is expected in a modern university. His practical 
education, vve presume — for we do not profess to 
know — he will learn by experience, often bitter, 
and by the exercise of his wits and common sense, 

that is assuming . At South Kensington and 

at University College he will have the best oppor- 
tunity of getting his theoretical knowledge and 
making experiments. The new Laboratory at Uni- 
versity College represents the highest educational 
advance in chemical engineering, and should prove 
of great importance to chemical industry. The 
opening was performed dWiaff - R ■ H . Prince Arthur of 
Connaught, and was ( jdwc(l by the Chief Govern- 
ment Chemist, tlie^Hpdent of the Society of 
Chemical Industry, WSame new Professor of Chemical 
Engineering, Prof. .Williams, by the Chairman of 
University College, and by the Chairman of Messrs. 
Brunner Mond and Co., Ltd., a combination of social, 
academic, scientific, and industrial influence which 
will be of the utmost value to the new' ('hair. 


CRUSHING AND GRINDING.— PART I 

By S. G. URE, M.A., B.Sc., M.I.Chem.E. 

The subdivision of solids forms an important pa 
in many industrial processes, and as tho mat 
rials to be reduced vary considerably, a very lar 
number of different machines have been invent 
for the purpose. Subdivision may be employed 
increase the surface and so cause a chemical reactit 
to be completed in the minimum time, or, if the hoc 
being broken is non-homogeneous, to detach one co 
stituent from another and so permit of their separ 
tion, or to produce a saleable commodity. The r 
duction in size may be effected by the application 
a compressive or crushing force, as in the jaw type 
crusher, or a shearing force, as in machines of tl 
grinding or attrition type. Many machines such f 
those of the roll, hammer, and impact types mal 
simultaneous use of those forces to reduce the size ( 
the material fed into the machine. In another tyj: 
beam action is employed, the force being applied c 
an unsupported point in the material between tl: 
two fixed points upon which it rests. 

Since there is such a variety of crushing an 
grinding machinery to choose from, the selection c 
the proper machine requires a knowledge of th 
physical properties such as the hardness, structur 
and moisture content of the material to be sul: 
divided. The first of those factors affects not onl 
the strength and the speed of the machine, but a Is 
governs the use of special devices to protect th 
wearing parts from abrasive action. The structure o 
the material must also be taken into account, a 
machines which could easily reduce a brittle materia 
might be totally incapable of handling a fibrous o 
soft substance. Again, as it lias been found tha 
materials containing above f> per cent, and under 5( 
per cent, of moisture form a pasty mass which, whei 
the particles are reduced to the proper size, prevent: 
them falling freely from the machine, to ensuri 
efficiency this point must receive attention in tin 
design or selection of the machine. 

Other important conditions which must be remem- 
bered during selection are, the size of the pieces to be 
fed into the machine, as will be seen later in the dis 
cussion on the areas of the opening of the jaw am 
gyratory crushers, and the size of the product which 
is desired. In some eases the production of fine par- 
ticles is the object in view, whilst in other cases these 
fine particles are undesirable and have to be removed 
before flic crushed product can be passed on to the 
next stage of the process. One must also know the 
amount of material to be treated per day and any 
special conditions under which the machine may 
have to work or relating to its transport to the site. 

The purchase of a satisfactory machine will, there- 
fore, be best ensured by submitting a representative 
sample of the material to be crushed or ground, to- 
gether with full information regarding the output 
required and the conditions under which tho machine 
will have to work to makers of plant of this type, so 
that they may be able to obtain accurate information 
regarding capacity, output per hour, and power re- 
quired for driving the machine as well as other 
points influencing the design and efficient working. 
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The two laws connecting the energy squired and 
"themes of the material before and after subdivision 
are known as Rittingers law' and Kick’s law. The 
former assumes that the new surface produced during 
the process of crushing or grinding is a measure of the 
energy consumed in the process, the subdivision of 
the material being produced by the application of a 
shearing stress. Practical results show that the 
amount of work done compared with the area of 
fractured surface is constant for coarse sizes, but the 
amount of new surface produced in line grinding is 
greater than the energy required by the- above law. 
This is attributed to the possibility of the production 
of incipient fractures during the coarse crushing 
stage. Rittingers law expressed mathematically 
takes the form — 


where H -power required, <l t the diameter or linear 
dimensions of the pieces of material fed into the 
machine, d 2 the diameter or linear dimensions of the 
product obtained, and 0 a constant which is depen- 
dent upon the material. Kick's law states that equal 
amounts of energy are required for the reduction of 
equal quantities of material through the same reduc- 
tion range. It is based on the assumption that 
direct pressure of constant amount per unit area is 
applied to subdivide each particle which breaks up 
into smaller particles of similar shape. This law may 
be w ritten 

log J 

w here H represents the power required, d, ami d 2 the 
diameters or linear dimensions of the particles entering 
and leaving the machine respectively, and b is 
another constant, which must be determined experi- 
mentally as it depends on the type of machine and 
the material which is being crushed. Accurate facts 
are not represented by either of these laws, and it is 
possible that when a satisfactory expression is deve- 
loped it will He between the two. Some writers divide 
machinery of this type into three classes —breakers, 
crushers, and grinders — whilst others adopt four 
classes. Preliminary crushers or breakers which can 
crush material varying in size from 2 to 60 ins. belong 
to the first class, whilst if the feed consists of pieces 
ranging between H and 2 ins., the machine is placed 
in the second group. The limits of the size of par- 
ticles ad netted to fine crushers are from \\ to \ in. 
and the product nfust be capable of passing through 
a 10-mesh screen. The last class, termed fine pul- 
verisers, are supplied with material varying from 

to ,J in., and are able to produce a product which 
can pass through a 200-mesh screen. 

Jaw Ckushjsks 

Many well-known engineering firms, such as 
Edgar Allen and Co., Ltd., The Eraser and 
Chalmers Engineering Works of the General Electric 
Co., Ltd., Had fields, Ltd., Sandy croft, Ltd., the 
Sturtevant Engineering Co., Ltd., Vickers, Ltd., 
to mention only a few’, manufacture jaw crushing 
machinery. The Blake crusher, illustrated in Fig. 1, 
is a well-known type of jaw' crusher. It consists of a 


rectangular frame, made of east-iron or steel, pro- 
vided with two sets of hearings on the sides to support 
the swing stock and eccentric shafts. Ranging from 
the swing stock shaft, is the swing stock to the one 
side of which the swing jaw faces are fastened and 
having on the other side a groove in which is fitted a 
set of toggle bearings, and at the lowest edge of this 
face a-n eye to which is attached one end of the draw - 
back rod. Suspended from the eccentric shaft is the 
pitman, consisting of a rectangular casting made of 
east iron or steel bored and bushed at its upper end to 
lit the eccentric shaft, and carrying on either side at 
its lower end a groove fitted w ith toggle bearings. At 
the non -crushing end of the frame there is an adjusting 
wedge whose position can be altered by two bolts 
passing through the frame. In front of this wedge 
is a second wedge-shaped block termed the adjusting 
toggle-block, which can only be moved in a horizontal 
direction by raising or lowering the adjusting wedge. 

The outer face of this adjusting toggle block is 
grooved and fitted with a set of toggle bearings. 
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Blake Crusher by Kdgar Allen and Co., Ltd. 


Two sets of toggles are used, one extending between 
the toggle bearings on the swing jaw r and the front 
set on the pitman, and the second set stretching be- 
tween the rear set on the pitman and the bearings in 
the adjusting block. Since the toggle bearings on 
the pitman are at a lower level than the bearings on 
the swung jaw r and the adjusting block, when the 
pitman is raised the swing jaw moves towards the 
front end of the machine upon which is mounted the 
fixed jaw plates. The parts of the frame which are 
exposed to the abrasive action of the material be- 
tween the jaws are protected by cheek plates. For- 
merly the main frame was always made of east iron, 
but east steel is now used in a number of machines, 
especially in the larger-sized ones. The replace- 
ment of cast iron by steed in the manufacture of 
crushing machinery has resulted in a considerable 
saving in weight, an important point in portable 
machines, and reduces the cost of transport. Machines 
made of steel, half the weight of a similar machine 
made of east iron, would be three times as strong. 
When cast-steel frames are used, the best makers take 
great precautions to ensure that the sides arc parallel 
to each other and at right-angles to the ends, thus 
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providing for a uniform distribution of stresses through 
the frame. The eye of the pitman is bushed with 
brass or babbit-metal, but the latter is to be preferred, 



Figj* 2 

Bigelow Crusher by Sandycroft, Ltd. 


. Kov. ?i, mi 

Sometimes, especially in the larger machines, the pit- 
man is made in two portions, the cap and the 3tock, 
so that the pitman can be removed without the 
withdrawal of the eccentric shaft. The jaw faces 
may be made of chilled cast iron or manganese steel 
and every care should be taken to ensure that they 
are properly bedded on their respective seats. Those 
surfaces of the cast-iron frame, swing plate, and chilled 
cast-iron jaws which come into contact can be easily 
machined as can be the carbon-steel frames and 
swing plates, but manganese steel has to be ground 
to obtain true surfaces. Several types of manganese- 
steel jaws are manufactured. In one, the jaw plate 
is cored internally leaving a flat surface at the back 
for grinding, whilst another plate is cored at the 
back to form pockets which are usually filled with 
spelter to form the bedding surface. In the third 
type the jaw is cast solid and accurately ground 
on the back, whilst the fourth type consists of a 
manganese-steel shoe to which is fitted a cast-iron 
back, the joint between the steel and cast iron being 
formed of spelter, the cast iron only in this case being 
machined. The angle formed between the crushing 
surfaces is called the angle of nip, and the larger 



since being Softer than brass the scouring action of this angle the greater will be the opening at the top 
particles entering between the shaft and the bush is of the jaws. If it exceeds a certain amount, termed 
practically elhajipatejl, A method of adjusting the the critical value, the material will not be crushed, 
wear on the shown in the illustration, but will be forced out of the machine by the closing 
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vrfiho jaws. The safe angle of nip about 32° is always 
^ * critical angle to prevent the material f ro ra 
e i the jaws. A small size machine 

Wing a ? by tJ % and 6 in. broad when working 

on hard h running at 250 revolutions per 

minute, can cfv/i *°£om 3 to 5 tons per hour 
to pass through a ;L f |in. ring. The largest size has 



Dodge~ Crusher hy Frazer and Chalmers Engineering 
Works 

a jaw 6- ft. long, the opening between the jaws 
at the top being 4 ft. Running at about 120 
revolutions per minute, this size can crush 400 tons 
per hour to 8-in. cubes. In the larger machines 
the bearings and eccentric are water cooled, and the 
frames arc built up of carbon-steel castings, the faces 
of which are accurately machined and then bolted 
together. 

The Bigelow crusher, illustrated in Fig. 2, is a double 
toggle machine very similar to the Blake. Here, 
however, the toggle bushes at the bottom of the 
pitman are above the level of the toggle bushes on 
the swing plate and adjusting block. The crushing, 
therefore, is accomplished during the descent of the 
pitman, which is thus subject to compressive stress 
during the working period, and as the weight of the 
pitman is added to the driving force, the turning 
moment is not so variable as in the ordinary type. 
In the machine illustrated, the adjustable toggle 
block rests on a machined surface projecting from the 
back of the fr&rne, and the opening of the jaws is 
adjusted by two strong steel side rods, each of which 
passes through a hole in the front end of the frame 
and a hole at the outer end of the toggle block. 
During the period of crushing, therefore, these rods 
relievo the frame from tensile stress. It will be 
observed that the back toggle plate is made of two 
portions riveted together. These rivets are designed 
to shear should any uncrushable material, such as a 
piece of iron, fall between tho jaws, and thus save the 
machine from injury. Another form of crusher is 
.the Samson or single toggle machine, a sectional view 
of which is shown in Fig. 3. As will bo seen from this 
illustration the swing stock is again pivoted above the 
frame of the machine, but here the shaft supporting 
the swing stock is connected to tho driving wheels 
and forms the Eccentric for moving the swing stock. 


With such an arrangement a pitman is unnecessary, 
and as tho motion of the swing stock varies from 
circular at the top to elliptical at the foot, the major 
axis of the ellipse being vertical, it is necessary for the 
driving pulley to rotate downwards towards the 
crushing opening so that the material may be carried 
down between the jaws. Those are adjusted by 
moving the wedge-shaped block at the back of the 
machine. 

Machines of this type are made in sizes varying 
from 10 in. by 0 in. to 20 in. by 10 in. opening, and 
at their normal running speed of 250 revolutions ner 
minute can reduce from 3 to 5 tons in tho smaller 
machines or 10 to 15 tons in the largest size of hard 
limestone per hour to pass through a 2 J -in. screen. 
If such machines are used as secondary crushers or 
granulators crushing the same material to pass through 
a J-in. mesh, the output becomes 3 tons for the smallest 
machine to 7 tons for the largest machine. 

In all the machines mentioned so far the swing 
stock is pivoted above the frame, but in the Dodge 
crusher, Fig. 4, tho swing stock is pivoted at its 
lowest point. The swing stock shaft is carried by 
movable bearings which are fitted in recesses in the 
side plates, and are moved by means of adjusting 
screws so that the opening of the jaws can be varied 
and the wear compensated. Tho swing stock is 
of the bell crank lever type, and is specially strength- 
ened and actuated at its outer end by an eccentric. 
The eccentric rod which communicates the motion 
from the eccentric to the swing stock terminates at 
its upper end in a cylindrical surface which fits into a 
cylindrical groove out in tho end of the swing stock 
piece and forms a joint permitting the jaws to move 
in the manner described above. The weight of this 
sw f ing stock keeps the stock in contact with the end 
of the eccentric rod. Machines of this type are made 
having openings varying from 4 in. by fi in. to 11 in. 
by 15 in., their capacities when running at 275 and 
210 revolutions per minute respectively being for the 
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Roll-jaw Crusher by the Sturtevant Engineering Co., 
Ltd. 

smallest sizes about 1 ton per hour, and for the larger 
sizes 8 to 10 tons per hour wdien reducing to nut size. 

Figure 5 show's a roll -jaw fine crusher, made by 
the Sturtevant Engineering Co., Ltd., which works on 
the Dodge principle. Hero the pivot of the swing 
stock is again at the lower end, but is placed much 
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lower and behind the end of the jaw fact 1 so as to 
give considerable movement at the point of minimum 
opening of the jaws and a clear fall for the crushed 
material. The swing stock is driven, in contrast 
to the method adopted in the previous machine, 
through a toggle extending between one bearing on 
the back of the swing stock near the top 
end and a second mounted on a rocking lever. 
This rocking lover pivots at its lower end on a 
shaft carried on two adjustable bearings housed 
in suitable recesses in the sides of the machine; 
whilst the upper end is fitted with a roller resting 
on a cam mounted on the driving shaft. Smooth 
manganese steel jaws are fitted on this crusher, 
whilst the sides of the frame are made of steel plates 
and the ends, rocker arm and sw r ing stock of east 
steel. As the machine is intended for fine crushing 
the toggle plate is sometimes made of east iron 
to prevent damage due to the admission of pieces 
of excessive size. Such machines arc made in 


unless attention is paid to ^ crusher. In addition 
of t his type have their own p, periphery of fj operation 
as intermediate crushers the large Blake 

or gyratory machines and the crushing rolls or 
ball mills. 

Disc Crush kus 

Disc crushers embody an entirely different crushing 
principle which is extremely simple and at the 
same time very effective. Tw r o types of machine 
are manufactured : the Symons horizontal disc 
crusher, for which Hadfields, Ltd., hold the patent 
rights for the British Empire, and the Symons 
vertical disc crusher, which is manufactured in this 
country by Sandycroft, Ltd. Fig. 6 represents 
a sectional view of the horizontal type. The main 
frame carries three coaxial bearings, of which the 
first two carry a hollow outer shaft rotated by a 
pulley mounted between the bearings. One end 
of this shaft is made in the form of a hollow' hemisphere 
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Horizontal Disc Crusher by Hadfields, Ltd. 


sizes varying from a 4 by 8 to a 7 by 24-ineh opening. 
A machine of the first size is capable of crushing, 
w hen running at 350 revs, per minute, 10 cwt. of 
iron pyrites per hour when the jaws are set j-in. 
apart, and the latter machine can handle 3 tons 
per hour when the jaws have J-inch opening to 0 
tons per hour, when the opening is increased to 
l inch, the speed of running in each ease being 150 
revolutions per minute. The cam and roller device 
is introduced to give smooth action and easy running. 
8ince the movement of the swing stock in the Blake 
type of crusher is greatest at the lower (outlet) 
end of the machine, there is little danger of packing, 
but this freedom of passage of material through the 
machine often results in an inequality of product. 
On the other hand the movement at the outlet 
of the jaws in both the Samson and Dodge types of 
crushers is small, and therefore a more uniform 
product is likely to be obtained, but this small 
movement does not permit of a ready discharge 
of the material, which is therefore liable to pack 


to the flange of which is bolted a spider or frame to 
which is fixed a concave disc with the concave side 
facing the shafting and having a hole in the centre 
through which the material is fed into the machine. 
Facing this disc is a second concave disc mounted on 
a hemispherical bearing resting in the cup of the 
hollow shaft. This hemispherical cud is pressed on a 
second shaft which passes through the outer shaft and 
terminates in an eccentric carried by the third or 
eccentric bearing. To this eccentric is lixed a second 
pulley, which is usually driven at twice the speed of 
the driving pulley and in the opposite direction so a s to 
increase the number of crushing nips. The eccentric 
is not attached to the second shaft and does not 
cause it to rotate, but simply gives it a gyratory 
motion. The two crushing discs rotate at the 
same speed and in the same direction. 

The bearings are dust-proof, and forced lubrication 
is maintained by means of an oil pump driven from 
the eccentric pulley. The discs are enclosed in a 
hood made in two portions which are hinged on 
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rotary fine cru main frame, thus enabling inner and longer pedestal is surrounded at its upper 
it to be eas*vpo Fance , we inspection or repair of the end by the sleeve of the lower table, which is supported 
crusher. Lining tlu-hovjd round the portion facing on roller hearings resting on the top of the outer 
the opening between the discs is a scries of segments pedestal. The table is rotated through bevel gearing 
tormmg a channel rectangular in cross section, mounted on the counter-shaft of the machine and 
J he rods carrying the hood are also used to support carries a number of spider bolts to which are attached 
the spout through which the material enters the the spider plate and upper spring plate, which in 
space between the discs. The action of the machine turn support the upper disc plate. This adjustable 
is e x tremely simple, for on entering the space between plate is conical in shape and carries the upper 
, 0 material is thrown outwards and crushing face on its under surface, inside the inner 

becomes wedged between the discs, in which position pedestal is a shaft which is rotated by a second 
eiushing is produced by tbe gyratory motion of bevel gear driven by the counter-shaft of the machine 
the Hiller <Jisc\ This action is repeated until the The tail shaft of* a circular convex rolling- wedge 
pieces are sufheiently reduced to be thrown out shaped like a mushroom fits into a hole drilled 
by centrifugal force through the space between eccentrically in this shaft. The flat surface of the 



Symons Vertical Disc Crusher by Sandycroft, Ltd. 


the outer edges of the discs which can be adjusted wedge rests upon the table and rotates with it 
by means of bolts carried on the spider. The crushing On the top of the wedge rests the upper disc plate 
discs are made of manganese steel and are found made concave on the under surface to fit the wedge 
to undergo very slight but uniform wear, since there but flat on top to carry the lower disc. The rotation 
is no grinding action; the makers attribute this of the shaft carrying ‘the stalk of the wedge causes 
to a slight differential motion between the plates, the latter to move relatively to the table and thus 
J his crusher is made in four sizes in which the produces an undulating motion in the lower dis'* 
diameters of the crushing discs vary from’ 48 to' 18 and crushing face. The material enters the machine 
inches. The largest size machine running at 100 through a central hole in the upper disc plate and 
revolutions per minute is capable of crushing 70 is thrown by centrifugal force into the tapering 
to 00 tons per hour to pass through a 21-inch ring, portion between the discs. Wedged in this position 
whilst the smallest size can crush t> to 8 tons per the material is crushed by the wave motion given 
hour to pass through a finch ring when running to the lower disc. When the material has Won 
at 200 revolutions per minute. These machines crushed sufficiently it is discharged at the peripheries 
are capable of crushing round silica pebbles when of the plates into the surrounding easing. The 
wet. The Symons vertical disc orusher illustrated opening between the discs is adjusted in the following 
in Tig. 7 is formed of a base upon which are mounted ingenious manner: the inner vertical surface of 
two hollow concentric cylindrical pedestals. The the upper spring plate and the outer vertical surface 
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of the upper disc plate are screwed to fit each other; 
the upper disc plate is rotated by means of one of 
the two turnbuekles fastened at one end to the 
bolts carrying the spider plate and at the other to 
lugs cast on the upper disc plate. After this adjust- 
ment the second tumbuckle is put in position and 
in addition the adjusting bolts are screwed up thus 
preventing any further relative motion between 
the plate and the spider. A 48-inch Symons vertical 
disc crusher is capable of reducing 100 to 120 tons 


moment than the jaw type aier. In addition 
the area of discharge at theierv of ...rate crushing 
surfaces more nearly equate thratea of the opening 
at the feeding end of the machine, and therefore 
there is little danger of the packing of the machine. 

Gyratory Crushers 

Another type of crusher manufactured by firms 
such as Edgar Allen and Co., Ltd., Fraser and 
Chalmers Engineering Works, Hadfields, Ltd., 
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Gyratory Crusher by Hadfields, Ltd. 


of material from 5-in. to 1-in. cubes per hour, or 
90 to 100 tons of 3 to 4-in. cubes to J-in. cubes in 
the same time or 20 to 35 tons from l|-in. to 2.1-in. 
cubes to J-in. cubes in the same time. Springs are 
fitted between the spider plate and the upper spring 
plate which operate when any hard material is 
accidentally admitted to the machine. 

Machines of the disc type are continuous in their 
action and therefore have a more uniform turning 


and Vickers, Ltd., is the gyratory crusher, of which 
Fig. 8 is a sectional illustration. At the outset it 
should be stated that the crushing cone docs not 
rotate as is commonly supposed. The erroneous idea 
that the crushing cone rotates may be due to two 
causes, namely, cither tho slight rotation of the cone 
when the machine is running light caused by friction 
between the rubbing surfaces of the driving mecha- 
nism, or the confusion of the action of this machine 
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with the rotary fine crusher, which, although very ami causes the lower end of the main shaft to describe 
Similar m appearance, works on an entirely different a circle without rotating the shaft itself, thus giving 
principle, as will be shown later. The machine has a the motion of a conical pendulum to the main shaft 
cast-irpn base shaped like a truncated cone, which and mantle. The material to be crushed is fed into 
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converges upwards and is divided internally into two 
portions by an inclined plate having a tubular piece 
extending upwards concentric with the axis of the 
cone. The removal of the wall of the cone for a little 
way above the bottom of this inclined plane provides 
an outlet for the crushed material from the machine, 
whilst provision is made for a bearing at the bottom 
of this casting immediately opposite this outlet. 
Bolted to the upper flange of this casting is a second 
truncated cone converging downwards and having 
internal conical liners made of manganese steel, the 
surfaces of which may be either smooth or corrugated. 

To the upper flange of this second cone is bolted 
a third, alse converging downwards, and provided 
with two spider arms to support a spider cap con- 
centric with the axis of the machine. This spider 
cap is fitted with a bush through which passes the 
central shaft supported in a footstep bearing carried 
by the bed plate of the machine. Surrounding this 
central shaft is the main shaft, at the upper end of 
which the cast steel centre is fixed. The lower end 
of the main shaft passes through ail eccentric placed 
in a suitable housing in the bed-plate of the machine, 
and connected at its upper end to a bevel wheel 
driven by a second bevel wheel mounted on the 
shaft carried by the bearing at the bottom of the 
lower casing. A manganese ‘ steel mantle is 
securely fixed to the outer surface of the cast 
steel centre. The counter shaft rotates the 
eccentric, by means of the second bevel wheel 



Fig. lo 

Symons Gyratory Crusher by Frazer and Chalmers 
Engineering Works 

the top of the crusher, and falling into the wedge 
shaped annulus formed by the concaves and the 
mantle is crushed by the movement of the latter. 
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On the ' release of the pressure the material drops 
further into the annulus, and is again crushed, the 
process being repeated until the particles are suffi- 
ciently small to pass through the opening between 
the bottom of the concaves and the bottom of the 
mantle. The material, falling through this opening, 
slides down the inclined plane, and is discharged 
from the machine. 

The Symons gyratory crusher, made in this country 
by Fraser and Chalmers Engineering Works, and 
illustrated in sectional view by Fig. 10, is very similar 
to the gyratory crusher described above. In this 
machine, however, the centre shaft is carried in fixed 
bearings and is surrounded between the bearings by 
an eccentric sleeve, w hich is rotated by bevel gearing. 
Surrounding this eccentric sleeve is the head lining to 
which the mantle is fixed. In this case also the 
mantle does not revolve around the central shaft, 
but approaches to and recedes from the concaves by 
the rotation of the eccentric sleeve, the movement 
being equal throughout the length of the crushing 
head instead of gradually decreasing towards the 
top. 'The makers state that this machine requires 
less head room, gives greater stability and freedom 
from vibration and better distribution of the crushing 
stress, thus making for a reduction in weight with a 
corresponding lessening in cost. The gyratory 
crusher, being continuous in its action, produces a 
more, uniform torque on the driving shaft. Like the 
disc machines, but not to the same extent, the outlet 
area from the crushing surfaces, on account of the 
increased diameter, approaches the inlet- area, and 
thus tends to prevent packing of the machine. The 
inlet to the machine is in the form of an annulus, 
and thus prevents blocks of material from entering 
the crushing space, which could easily enter between 
the jaws of a Blake crusher having the same inlet 
area. 

If the material is supplied in very large blocks it 
is necessary to install a Blake crusher for preliminary 
treatment before the material is allowed to enter the 
gyratory machine. The capacity of gyratory crushers 
also depends upon the nature of the material to be 
crushed and the size of the product desired, but 
machines have been constructed having capacities 
varying from 5 to 500 tons per hour. The horse-power 
required by the gyratory crusher is considerably less 
than that used in a Blake machine when both 
machines are reducing a similar quantity of the 
same material per hour to the same degree of fineness. 
The size of product obtained from these machines 
usually varies from 4 1 to H ins. in diameter. 


PULP AND PAPER INDUSTRY IN CANADA 

The Wayagamack Pulp and Paper 0o., Three 
Rivers, Quebec, has received a loan of £400,000, 
under the Trade Facilities Act from the British 
Government and is expending the money in the 
purchase of machinery in Great Britain for the 
purpose of expanding the present plaut. 


THE CHEMICAL INDUSTRY DINNER 

The joint Dinner of the Society of Chemical 
Industry and the Chemical Industry* Club was held 
at the Edward VII Rooms, Hotel Victoria, London, 
on November 14. Mr. W. J. U. Woolcoek, C.B.F.’ 
President of the Society of Chemical Industry, w as in 
the chair, and over 300 ladies and gentlemen were 
present. 

It is impossible to give the names of all : many 
members of the Council of the Society and of the 
committee of the Club were present, and the guests 
and persons occupying official positions included 
Sir Richard T. Glazebrook, K.C.B., F.R.S. ; Mr. 
H. E. Coley, Chairman of the Club; Sir Arthur 
Duckham : Sir Robert Robertson : Sir Frederick 
Nathan ; Mr. Percy Ashley, of the Board of Trade ; 
Mr. I). Milne Watson ; Mr. G. Rudd Thompson ; 
Mr. W. S. Hale, the Master of the Tallow 
Chandlers’ Company ; Prof. C. G. Henderson, the 
President of the Institute of Chemistry, and Mr. A. 
Chasten Chapman, the President of the Chemical 
Industry Club. 

** Chemical Industry and the Profession of Chemis- 
try ” was proposed by Sir R. T. Glazebrook, who, 
after referring to the book, " Chemistry in the XXth 
Century, prepared for the Wembley Exhibition, 
said there was no doubt whatevor that there had been 
a complete change in the life of the world as the 
result of the development of scientific methods and 
their practical applications. Of the sciences which 
had led to that change, chemistry was not the 
least. The prod uctiveness of human Ju hour at present 
was dependent on the advance of scientific know ledge, 
and in this chemistry was playing no small part. How 
large a part chemistry w as playing had been shown in 
an admirable manner at the Wembley Exhibition. 
It could not be denied that the progress of chemistry 
had been of the greatest importance to the world 
as one of the means by which human labour was 
made productive. He himself was a physicist 
and confessed to being taken aback when he first 
heard on the committee of the Royal Society, which 
dealt with the pure science exhibit, that such dis- 
tinguished men as Rutherford, the Braggs and 
J. J. Thomson were regarded as chemists. He had 
lunched with Rutherford that day and asked him 
if he liked being called a chemist, and Rutherford’s 
reply was that if the chemists liked to give that 
name to one who knew no chemistry he did not 
mind. The Royal Society Committee was enor- 
mously assisted by Mr. Woolcoek in its work, 
although it was possible that at first ho rather felt 
a little doubtful as to how far the lloyal Society 
Committee w as in earnest. The distinction bet ween 
chemistry and physics had vanished, and the com- 
plete chemist must be a physicist. As a matter of 
fact, the chemist must be much more. He must be a 
person trained to reason, doubting all things, ready 
at all times to discuss, ho must have a wide vision 
and a fertile imagination guided and controlled by 
his reason and by his results of experience. He must 
he apt at experiments and ready to interpret their 
meaning. Such men were needed in industry, 
and if the Society of Chemical Industry and 
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the chemical industry and the work of pro- 
fessional chemists were to flourish, such men must 
l>e forthcoming, and they would be forthcoming 
so long as the ideas set forth in the Exhibition at 
Wembley inspired their work. 

Mr. i). Milne Watson said it was a great privilege 
to him to reply to the toast so eloquently proposed 
by Sir Richard Glaze brook. He was very glad to be 
present as an industrialist and as a guest of the 
Society of Chemical Industry of which he hoped soon 
to be a member. The conjunction of science and 
industry exemplified in that dinner showed the pro- 
gress that had been made in the last few’ years in 
bringing scientific chemists and industrialists to- 
gether. He believed the work of the Society 
of Chemical Industry was of great importance. 
He had been immensely impressed with the scientific 
exhibition at Wembley, and speaking as a manufac- 
turer he felt that without that scientific exhibition the 
individual exhibits at Wembley would have lost a 
great deal of their meaning. There had been a very 
great extension of chemical plants during the War, but 
in the impoverished state of the world now it would 
take many years to get the work of all these plants 
absorbed. The hope of the future was that there 
should be closer working between science and indus- 
try ; indeed he believed that was the only hope, if 
the trade and commerce of this country wore to regain 
their former position. 

Prof. G. G. Henderson also replying to the toast, 
said it w j as significant that the ,k profession of chem- 
istry ” should have found a place in the toast list. 
Not many years ago it would have been ludi- 
crous to have talked of the profession of chemistry. 
There were at that time many distinguished chemists 
but no profession as such. The position now 
was entirely different, and this great change could bo 
attributed to at least three factors, two of which were 
more recent, and one more remote. One of) the more 
recent factors was the Great War. The second factor 
was that wonderful display in the chemical exhibit 
at Wembley, which they owed to one man, their 
Chairman that evening. The third and more remote 
factor which had contributed so greatly to the 
improvement of the chemical profession was the 
quiet and continuous work of the Institute of Chem- 
istry carried on for the last half-century. But they 
were not satisfied with the position which the pro- 
fession occupied at the present moment, and they 
would not be satisfied until chemistry ranked 
at least equal to any other profession in the 
country. That stage .had not yet been reached, and 
in attempting to do so, two steps were obvious. The 
first, was that they must speak with one voice as a 
united profession, and that could only be realised by 
having some central organisation with central head- 
quarters. The second step was equally obvious ; 
it was essential to make the general public realise 
the part played by chemists in the common life. 

Mr. A. Chaston Chapman, F.E.K., who proposed 
' The Society of Chemical Industry, ’ said that lie wel- 
comed the opportunity of offering to the great Society, 
which the Club looked upon as its parent, an expres- 
sion of its warm and filial regard and to express the 
hope that the close connexion which had always 


existed between them would for ever continue. The 
Society was one of the great trinity of Chemical 
Associations which represented in such an admirable 
manner British chemistry. There was now a greater 
degree of co-operation in the whole of the industry 
and profession than ever before, and the Chemical 
Industry Club was anxious to help in any way it 
could to develop this oo- operation. 

Mr. VV. J. U. Woodcock said the Society of Chemi- 
cal Industry was flourishing ; its duty was to publish 
scientific papers, and there were certain things which 
it could give to its members in return for their 
membership, but generally speaking the members of 
the Society knew that they were supporting some 
thing which stood for an ideal and which commer- 
cially could not be reckoned as an asset. They knew' 
that the Society stood midway between science and 
industry. They knew that in this country there were 
millions of people w ho required to be educated in the 
value of science to the nation. They knew that they 
were responsible for proving to every industrialist 
that he could be more efficient, and that in the light 
for markets and the maintenance of British trade 
there w'ns no industry that could not be improved by 
a better appreciation of science and by a bigger 
influx into the works of the chemist-. He was 
delighted that Professor Henderson had got so near 
and yet did not mention Chemistry House by name. 
He knew that that great project had Professor 
Henderson's fullest sympathy, and he could speak 
with certainty to the same effect for the President 
of the Chemical Society, and for Mr. Chaston Chap- 
man. They w'ere not going to hurry the matter, 
but he assured them tha t if there w'as less talk about 
Chemistry House at the moment there wavs more 
thought, and a greater attempt to crystallise ideas at 
the present moment than had ever existed before. 
The past year had shown in a remarkable way the 
degree of co-operation among learned bodies and. 
better still, among individual sciences. There was a 
greater degree of co-operation than had ever existed 
before. Never again could it be assorted that there 
was any difficulty whatever in getting scientists to 
work together. It was untrue. It was the easiest 
possible thing in the world. 

Mr. C. S. Garland, proposing The Chemical 
Industry Club,” said it was with the greatest pleasure 
that he coupled with the toast the name of Mr. Coley, 
because it was to Mr. Coley that the genesis of the 
Club belonged. He had worked extremely hard to 
bring the Club into being, and a few years ago the 
idea that chemists could fraternise together was 
appalling. However, the Chemical Industry Club 
had shown w hat chemists could do in this matter. 

Mr. H. E. Coley, replying to the toast, referred 
to the progress of the Club, and claimed that it had 
justified its existence. His remarks about- the 
success of the (Tub were much appreciated. 

The final toast, that of “ The Guests,” was pro- 
posed by Dr. \V. Cullen, in an amusing speech. 

Mr. Percy Ashley, in reply, said nothing was 
more important to the country than that its indus- 
tries should be so organised that they could speak 
authoritatively to the Government and to Govern- 
ment Departments, and give a clear indication of 



1154 


CHEMISTRY AND INDUSTRY 


Not. 21, 1924 


what industry thinks to be its requirements and as 
to the manner in which the State might help. The 
Government and its Departments desired to get at 
the truth ; they wanted to help industry, but industry 
must indicate clearly and unanimously the lines upon 
which help could be given. 


OPENING OF THE RAMSAY LABORATORY 
OF CHEMICAL ENGINEERING 


Nov. 20. 


Nov. 20. 


On November 12, H.R.H. Prince Arthur of Con- 
naught opened the Ramsay Laboratory of Chemical 
Engineering at University College, London. Sir R. 
Robertson, who presided, said in this country tech- 
nical chemists were lacking who could transfer a 
laboratory operation to large-scale work. After 
discussing the training, ho urged chemical manufac- 
turers to aJTord facilities similar to those provided 
in the United States, where it was a practice to 
take students to works. 

Prince Arthur of Connaught,- in declaring the 
laboratory open, said the ceremony was the final act 
in the provision of a worthy memorial to that great 
man of science, Sir William Ramsay, who, from 1887 
to 1913, held the Chair of General and Inorganic 
Chemistry at that college. After his death in 1916 a 
large circle of friends arid colleagues not only 
in this country but in all parts of the world, 
decided that a fitting memorial should bo raise., 
to bis memory. The appeal was of an international 
character, and met with a ready response from all 
parts of the British Empire and the world. The 
memorial had taken two main forms: (1) The Nov. 26. 
foundation of Ramsay Memorial Fellowships in 
Chemical Science, and (2) the foundation of a Ramsay 
Laboratory of Chemical Engineering. The success 
of the first half of the scheme was shown by the Nov. 20. 
fact that the Fellowship Trusts were now administer- 
ing 16 scholarships held by carefully-selected 
Fellows from various countries. Professor E. 0. 

Williams was appointed a year ago to the Ramsay 
Chair of Chemical Engineering, and it was under his 
guidance that the laboratories had been reconstructed 
and equipped. He was gratified to learn that, apart 
from the support given to the movement by the 
Ramsay Memorial Fund, which handed over a sum 
of £26,979, the Laboratory of Chemical Engineering 
had enlisted the ready and generous support of many 
of the great firms of this country which were con 
neeted with the chemical industry. A sum of 
approximately £1390 a year for five years had been 
provided in this way. Even now further financial 
support was needed if the department was to he 
enabled to rise to its full possibilities. 

Mr. W. J. U. Wooloock, C.B.E., president of the 
Society of Chemical Industry, said the opening of the 
Ramsay Laboratory marked a step forward. The 
hybrid nature of the chemical engineer had delayed 
immediate recognition, but the new and pioneer 
laboratory was likely to produce men who would in 
time bo recognised as worthy to rank with memberag^j ov 2 q 
of both the chemical and engineering professions. v , * 
He was delighted to find how Prof, Williams laid 
stress on the ability to plan large-jgftlc commercial 


operations, and the laboratory would enable training! 
to bo given not only in that direction but in the) 
designing and operation of chemical plant. A 
number of individuals and firms engaged in chemical 
industry had shown in a practical manner theiij 
interest in the work, and he hoped this interest' 
would grow. For the complete training of the 
students some works experience was required, but it, 
was unusual for manufacturers to admit students to | 
their works. It was done in the newer countries, j 
and the possibility of doing it should be kept in mind. 


FORTHCOMING EVENTS 

Nov. 24. Royal Society of Arts, John Stroofc, Adelphi, 
London, W.C. 2, at 8 p.m. “ Modern Colour 
Problems,” by L. C. Martin. 

Nov. 26. Society of Dyers and Colourists, Leeds Junior 
Branch, Visit to Messrs. Brother ton and Co. 
Stourton Tar Works, commencing at 2.30 p.m. 

Royal Microscopical Society, 20, Hanover 
Square, London, W. 1, at 7.30 p.m., Joint Meeting 
with tho Institution of Structural Engineers. 
(1) “Tho Elemontary Principles of Microscopical 
Illumination : Solf-Luminous Objects,” by J. E. 
Barnard. (2) ** Application of Microscopy to 
Cement Research,” by II. J. Deane. 

Institute of the Rubber Industry, Manchester 
and District Section , the Textile Institute, l(i, 
St. Mary’s Parsonage, Manchester, at 7.30 p.m. 
“ Treatment of Rubber previous to Vulcanisa- 
tion,” by Dr. S. S. Pickles. 

Society of Chemical Industry, Glasgow Section, 
39, Elmbank Crescent, Glasgow, at 7 p.m. “The 
Future Prospect of a Clean Atmosphere,” by 
cx-Bailie W. Brownhill Smith. 

Institute of Chemistry, Leeds Section, The 
University, Leeds, Annual Meeting. Address by 
Prof. Cobb.- 

Nov. 20. Institute of Chemistry, Birmingham and Mid- 
land Section, Annual General Meeting and Address 
by Prof. G. T. Morgan, F.R.S. 

Nov. 27. Society of Dyeils and Colourists, Midlands 
Section , Joint Meeting to be held at Nottingham 
with tho Society of Chemical Industry. 
“Acetate Silk,” by G. IJ. Ellis. 

Nov. 27. ^Institute of Brewing, Yorkshire and North 
Eastern Section, Queen’s Hotel, Leeds. “ 1924 
Barleys,” by C. E. Sutcliffe and H. M. Chubb. 

Nov. 28. University of London, King’s College, Strand, 
W.C. 2, at 6.30 p.m. V Scientific Method,” by 
Prof. E. W. Mac Bride. 

Nov. 28. Institution of Mechanical Engineers, Storey’s 
Gate, London, S.W. 1, at 7 p.m. “Centrifugal 
and Rotary Pumps,” by G. L. Ponsford. 

Nov. 28. Institution of Mechanical Engineers, York- 
shire Section , Visit to Messrs. Stool, Poech and 
Tozer, Sheffield, followed by paper on “ The 
Effect of Repetition Stresses on Stools,” by Prof. 
F. C. Lea. 

Society of Dyers and Colourists, West Riding 
Station. “ The Dyeing Properties of some Azo 
D<u£yatives of Tetra Hydro Naphthalene,” by 
pr.TPwM. Rowe and V. Tarbctt. 



Sov.81.194< ; CHEMISTRY AND INDUSTRY UJ3 


^SOCIETY OF CHEMICAL INDUSTRY 

j SUSPENSION OF ENTRANCE FEE 

/• As an inducement to Chemists to become members, 
Ihe Council has resolved that no entrance fee shall 
roe paid by members joining the Society in 1925. 

I A form’ of application for membership was inserted 
lat the end of this Section in the issue of the Journal 
■for October 17, and it is hoped that it may be used 
to introduce a new member for next year. 

BACK NUMBERS OF JOURNAL 

, The General Secretary will bo glad to hear from 
Members or Subscribers who have copies of the 
[ J&umal for January 5, 1923, or January 4, 1924, 
that they are willing to dispose of to the Society. 


BIRMINGHAM SECTION 

The first meeting of the session was held oil 
November 11, ut the University of Birmingham, 
Prof. G. T. Morgan, F.R.S , this year's chairman 
of the Section, presiding. Four papers on researches 
from the chemical department of the University 
were presented : — 

l. — “ Studies in the Aeenaphthenc. Series. Part I. 
4-AminoHCCMuphthene,” by Prof. G. T. .Morgan and 
H. M. Stanley. Hitherto only one of the four 
theoretically possible aminoacenaphthenes has been 
described, namely, 5-amiuoacenaphthene (1) dis- 
covered by Quincke 1888, 21, 1455). 

4-Aminoaecnaphlhene (VI) has now been obtained 
by the following scries of operations 
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Antonoff, Dr. George, *), Keatbcrstono Buildings, High Hoi* 
horn, Loudon, W.O. 1. Research Chemist . 

Baldwin, John W., 211, New Buckingham Street, .Holdemess 
Rond, Hulk Engineer. 

Bn relay, T., Charford Mills, Salt ley, Birmingham. Diiycior. 
Buckley, Robert, 171), Bedford Road, Rock Kerry, Birkenhead, 
Cheshire. Analytical Chemist. 

Ooxon, Thomas, Mill Lane, Billingham, Stockton -on -Tees. 
Chemist. 

f De Blois, William H., 570, Claremont Avenue, Wostmount. 
Quebec, Canada, Chomieul Engineer. 

Deuchar, John L., The Oastner Kellner Alkali Co., Ltd., -•>?, 
Royal Liver Buildings, Liverpool. Director. 

Edwards, IVreivn! TL, Rodway View, Staple Hill. BrElol. 
Chemist. 

Hnmpson, Cyril (b, e/o 0. P. A., Ltd., Low Mill Print Works, 
Whi tt-lo-le* Woods, Ciiorley, Lanes. Works Chemist. 
Haze ley, Edward, 7, George Eliot Road, Koleshill Ruud, 
Coventry. Chemist. 

Hewer, Mias Dorothy G , 18, York Terrace, Londmi, NAY. 1- 
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Analytical Chemist. 

Holliday, Major Lionel B., e/o L. B. Holliday ahd Co., Ltd., 
Deighton, Huddersfield. Aniline Dye Mainjfaetuier. 
Jack, William, I a, Willow bank Crescent-, Glasgow, C. J. 
Cheniitd . 

Lomuer, James J).. 117, Queen Street, Montreal, E.Q., 
Ciiuada. Broker. 

Lunt, James CL, c/o Anglo S. American Meat Co., San Mart in 
iJJo, Buenos Aires, Argentine. Analyst. 

Me. La re it, William, Tho Laboratory, 20, Laveroelfbank Road, 
Edinburgh. Fuel Technologist. 

Met /is, Josef! A. G. “ Galieiu-/’ Drobobyez, Poland. Manager. 
! ’mile, Alfred E., Greylands,” Aklerley Kdgc v Cheshire, 
Director. 

Ridsdade, Noel D , 2. Wilson St met, Middlesbrough.. Analyti- 
cal Chemist* 

Rosewame, Joel A. .11. T., e/o “ Bovril,” Ltd., US- Hit), Old 
Street, London, E.C. I. Chemist. 

Russell, John, 2, The View. Roiuidhay, Leeds. General 
Secretary, Brnthertou and Co., Ltd. 

Smith, Leonard. E., G, Gmomvny Komi, Redland, Bristol. 
Chemist. 

Southall, Reginald lb, e/o ’IV National Oil Refineries, Ltd.. 

Llandarcy, (Jam., S. Wales. Works Chemist. 

Speight, Jacob, Moor House, Rishton, Lanes. .Managing 
Dime lor. 

Stuivy, Arthur Win.. 'I lie Glaxo Manufacturing Co.. Ltd., 
Port Fairy, Victoria, Australia. Chemist. 

Stern, Harold !/., 17, l.Toxteth Grove, So f ton Park. Liverpool. 
Chemist. 

Wallis, KennCth, art, Herlaxton Road, Grant ham. Lines. 
Works Chemist. 

Wilson, Harold, t), Kgoitmi Avenue, Unuston, Manchester. 
•Assistant Chemist. 


The acyl derivatives of 5-aininoaeenaphth('ne 
nitrate in position 4, but the nitroformyl compound 
being tho most readily hydrolysed is employed in the 
foregoing synthesis. ' The mtrobenzoyl-.Vaminoaoe- 
naphthene on reduction gives an anlvydvo-basc, 
acenaphthene-4N ; 5-bcnzenyldianiiue (VII.!)- /- 

fpdoae.enajthlhene on nitration furnishes two isomeric 
nit ro*eom pounds, A (m.p. LSI) ) and B (tn.p. L>l 
]{>;!'). 'The less fusible isomeride is o-iodo-O-nitro- 
aeenaphthene since on reduction it yields 
aet -naphthene. r Uh<* mote fusible isnmeride is still 
under examination. The properties of the two 
aminoacenaphthenes were contrasted in a table. 

2. “Researches on Residual Affinity and Co- 
ordination. Part Will. Interactions of Tii- 
methylstibine and Platinie, Platinous and Palladous 
(Tilorides/' by Prof. G. T. Morgan and Victor E. 
Varsley. ‘ By "the interaction of trimetbylstibine and 
chloroplatinio acid in alcoholic solution a portion of 
tho antimony Compound is oxidised to trimel hyl- 
stibinc dieldoride and two co-ordination derivatives 
of bivalent platinum are obtained : bistnmethyl- 
stibincdiehloroplatimim, [2SbMe ;( . PtUl 2 l, yellow 
substance crystallising from organic solvents : tetra- 
kistrimethylstibiueplatinous plalinoehloridc | JSbMe ,, 
Pt.|Pt('l 4 , an orange compound insoluble in organic 
im*dia and converted into the preceding monomeric 
derivative at (it)’ or on long exposure to ligJit at 
the ordinary temperature. .Excess of trimcLjyl- 
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stibine converts the* foregoing compound slowly into 
tetrakistrimethylstibinephitinous chloride, [4SbMe.„ 
PtjPtCI.,, which is soluble in water, giving with 
aqueous potassium platinocldoride a precipitate of 
the orange tetrakistrimethylstibineplatinous platino- 
ohloride, thus confirming the constitution of the 
latter as an analogue of the green salt of Magnus. 
The dichloride reacts with chloroplatinio acid and 
pa 11 ado us chloride to furnish respectively tetrakistri- 
methvlstibineplatinous plntinichloride and pallado- 
chloride, |4SbMe :{ , Pt|Pt(% and |4SbMe ;j , Pt|PdCI 4 . 
Bisl rimcl h y 1st i binedich loro palladia rn,f 28bMo 3 ,PdCl 2 j, 
is obtained from palladous chloride and trirnethyl- 
stibine and when the latter reagent is in excess 
tet ra k is t rim eth y 1st ibinepa Had on s ch loride , 1 48bMe ;J , 
Pd|01 2 is produced. 

.4. " Observations on the Higher Patty Acids,’ 
by G. T. Morgan and Arthur it. Bowen. 

(i) The hitjfwr mtu rated fath / acid* of Caccw 
Butter.— The object was to investigate the acids of 
cacao butter as a source of eieosanie acid. According 
to Traub and Graf, cacao butter contains the 
saturated fatty acids arachidic, stearic, palmitic 
and la uric, but not thoobromic acid, (V 4 H 128 0 2 , 
which had previously been reported by Kingzett. 
H el me i* and Mitchell obtained pure stearic acid by 
repeated reorystallisation of cacao butter acids 
from alcohol. Ehrenstein and Stuewer (J . pr. 
Chcm ., 192.4 (ii), 105 , .199) have recently pointed 
out that arachidic acid from arachis oil is in 
all probability an /wdoeosanie acid, whilst the 
acid in rambutan tallow (from the seeds of Nephelium 
lappareum J .) is the normal eieosanie acid. For 
comparison, pure n -eieosanie acid was prepared 
by potash fusion of eruoie acid (Pit/, Bcr., 1871, 4, 
444) and a series of mixed melts with pure stearic 
acid worked out. Tin* fatty acid from rambutan 
tallow (Ceylon) was also prepared and its identity 
with //-eieosanie acid confirmed. Reerystallisation of 
the sat urated fatty acids of eaeao butter from alcohol 
at 25 to 0*3 per cent, of the original weight resulted 
in the isolation of pure stearic acid. H.eintz s 
method for the separation of higher fatty acids 
through the fractional precipitation of their mag- 
nesium salts was practised on the saturated acids 
of eaeao butter until these wen* reduced to 1 -8 per 
cent, of the. original weight. This final residue was 
pure stearic acid. 

(ii) - -77^ Existence of Bimotccular Complexes of 
the Fatty Acids . — The curve obtained by plotting 
the limiting points of a -eieosanie acid : stearic acid 
mixtures indicates evidence of compound formation 
of the composition 1 mol. G 20 H 10 O 2 : I mol. (J 18 H SB 0 2 . 
The corresponding stearic acid : palmitic acid curve 
has been worked out with great accuracy by do 
Visser {Rcc. Trav. ('him.. 1898, 1*7 , 182), who deduced 
from his results that “ mixed crystals ” were formed 
in the vicinity of the 50 per cent, mixture. However, 
then': appears no foundation for this conclusion and 
the curve clearly shows evidence of compound 
formation. Mbller and Shearer (Chcm. Soc. Trans., 
192.4, 123 , 3159) have shown that the higher fatty 
acids themselves are bimoleeular, which result is 
confirmed hy the work of Garner and Randall 
(Chcm. Soc. Trans., 1924, 125 , 881). 


GLASGOW SECTION 

The meeting on November 14 was held jointly with 
the Glasgow Section of the Institute of Chemistry, 
the Ardeer Chemical Club, and the Glasgow Univer- 
sity Alchemists’ Club, at Ardrossan. Mr. Wm. 
Rintoul presided and on behalf of the Ardeer Chemical 
Club, welcomed the visitors from Glasgow. The 
chairman, in introducing the lecturer, said the meeting 
was unique ; it was the first occasion on which a 
paper w r as to be read at a joint meeting of the Societies 
held at Ardrossan, and it was an experiment which 
he hoped would be repeated. Mr. J. G. Roberts — 
of Messrs. Shanks, Barrhead — then delivered a paper, 
entitled “ Chemical Pottery." 

The ideal stoneware clay is one which, tempered 
with water, can be kneaded to such a plasticity as 
will give the greatest case in working and the greatest 
uniformity in structure ; a clay which will not shrink 
unduly on drying and firing, and that will bum to a 
dense semi -vitreous body at a moderate temperature, 
without losing its shape. Pots made of such material 
are liable to break when subjected to changes in 
temperature. Fireclays can he used to make vessels 
which will withstand sudden change of temperature, 
but these, on bring, remain porous, thus rendering 
necessary the use of a glaze if the finished article is 
used for the storage of liquids. Common salt is 
used to glaze stoneware jars, drain pipes and vessels 
for purely chemical purposes, while powdered galena 
gives the common yellow glazed joint. If pin-holes 
and un glazed patches be present, and the vessels be 
used for storing liquids and acid, iron compounds 
are dissolved resulting in the contamination of the 
stored liquid. Vessels, especially those of large size, 
whether made from clay bodies, or fused silica, are 
liable to break when under strain. 

The methods adopted in manufacture vary accord- 
ing to the size and shape required. Those of small 
size and of circular form can be produced by the 
potter’s wheel ; those of large size are more easily 
made by pressing or building-up with plastic clay ; 
while the production of “ slip "- a mobile suspension 
of clay in water produced by deiloeculating the clay 
with alkali or silicate of soda and the subsequent 
casting in plaster of paris moulds, renders the pro- 
duction of vessels of uniform shape and thickness 
possible. The size of vessels made by easting is 
limited by the weight of slip (100 gall, of slip weighs 
almost oiie ton) used, the difficulty of getting the 
clay to stand up in the mould after removing the 
excess of slip, and the cost of moulds. A straight- 
sided vessel, such as a picric pot, has been cast up 
to a capacity of eighty gallons. 

The greatest difficulty in the commercial production 
of chemical pottery lies in the varieties of shape and 
the comparatively small number of any one type of 
article required. Few articles, however, cannot be 
produced provided the initial difficulties in technique 
are overcome. 

Porcelain may be regarded as the greatest triumph 
in the art of pottery. It is a composite body made 
up of quartz, china clay and felspar, and is produced 
usually from the mineral “ pegmatite,” a quartz and 
felspar rock which is comparatively free from iron 
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^impounds. Ball clay is sometimes added when 
^rgo articles are made, to give increased plasticity 
\nd strength to the unfired body. Manufacture com- 
1 prises mixing, sieving, electro-magnetic separation of 
Iron, filtration, wedging or casting, and firing, 
j The chemical composition of a particular porcelain 
pay easily be found, but the manufacture of such an 
irticle is difficult owing to the obscure chemical and 
! physical reactions. The chemical reactions are not 
allowed to go to completion, but are arrested at a 
{particular stage, and, unlike many other processes, 
l the difficulties are to bo found in the unknown chemis- 
try of ’incomplete reactions.” The physical con- 
dition of the ingredients are no less important than 
'[the chemical composition and variation of these con- 
Editions leads to disaster. Thus, quartz, for example, 
'{changes its crystalline form when heated and can 
‘exist in a metastable form in three distinct forms as 
quartz, cristohalite and truly mite, while each variety 
! has two modifications— the alpha and beta forms. 

All these transformations are accompanied by expan- 
,* sion and take place below the melting point. Clay, 

( again, breaks up below its melting point and when 
| calcined to about 1000° 0. forms a new- unidentified 
crystalline substance* . At a higher temperature the 
so-called sillimanite is formed . No good heat resisting 
porcelain contains unchanged quartz, hut always 
contains the needle shaped crystals supposed to he 
sil I i manite, Al 2 O a . Si 0 2 . 

Malinovszky produced these crystals upon the 
large scale, and the process, as developed by W. 
Smith, is known as the carbonised clay process of 
heating raw clay with coal. The carbonised clay has 
a high conductivity for heat and possesses the impor- 
tant property of hardness. It also results in the 
production of the afore-mentioned crystals, and in 
the separation of iron compounds. Brown and 
Greig have recently reported that the composition 
of the crystals is‘ 3\l 2 () 3 .2Si0 2 so that they are 
not sillimanite; they suggest the name “Midlife" 
as the crystals were idcntilicd in some natural rocks 
from Mull Should the technical difficulties of manu- 
facture he overcome the production of an excellent 
neutral refractory for temperatures up to 1800 C. is 
assured. Porcelain is thus regarded as a heterogene- 
ous substance, composed of interlacing crystals em- 
bedded in a glassy matrix, and the lower the propor- 
tion of basic oxides, the more refractory does the body 
become. * . 

The properties of special bodies such as fused silica, 
alumina, zirconia and artificial spinels were also 
commented upon. 

in replying to the discussion, Mr. Roberts said that 
many of the troubles in the manufactures of pottery 
were due to the colloidal nature of the raw materials, 
together with the fact that equilibrium conditions 
were never obtained during the process. When 
sodium chloride was used, the glaze was a solid 
solut ion . He agreed that the recent work of Bingham 
and Green on plasticity was very valuable hut the 
plastometer had not yet been perfected which could 
replace “the potter's thumb.” The process was still 
“an art,” hut he looked forward with eagerness 'to 
the day when accurate determinations of plasticity 
would be possible. 


The lecturer was accorded a hearty vote of thanks, 
and the thanks of the visitors were conveyed to the 
Ardeer Chemical (flub for their hospitality by Prof. 
Wilson, on behalf of the Glasgow' Sections of the 
Society, and Institute of Chemistry, and by Mr. Kerr, 
Hon. Secretary of the University Alchemists' Club. 


MONTREAL SECTION 

On the occasion of the visit of Dr. E. F. Armstrong, 
F.R.S., to Montreal, on October 14, he was enter- 
tained at un informal dinner at the Engineers’ Club. 
The evening was spent pleasantly in discussing the 
affairs of the Society, both in England and Canada. 
It was brought out during the evening that a chemist 
coming from England to Canada must be prepared 
to finance himself for some considerable time until 
he can work himself from a lowly position into a re- 
munerative one, just as graduates of Canadian 
Universities are obliged to do. Among those present 
were : — Messrs. J. B. Roll (chairman of section), 
C. F. Bardorf, J. B, Donald, N. N. Evans, 0. R. 
llazen, F. W. Horner, R. .lob, C. G. Kcrtlnnd, P. Le 
Cointe, M. C. C. McFoe, H. W. Matheson, Dr. R. F. 
Rut-tan, C. H. Wurdleworth, and W. B. Woodland. 

Ou October 20, the Bursary Committee, composed 
of Mr. J. R. Donald, Dr. Ruttan, and Prof. P. 
Leeointe, made a report at the opening meeting, sub- 
mitting rules and regulations governing the bursary. 
This bursary is for the sum of fifty dollars, which is 
subscribed by the members of the Montreal Section, 
and is no charge on the funds of the parent- Society. 
The bursary is awarded for the best paper on pure 
chemistry or chemical engineering written up from 
the practical experience of undergraduates in 
chemical works of various kinds during the summer 
vacation between their third and fourth years at 
college. 

At the meeting which was held subsequently, 
Mr. J. A. Dresser pleaded for the development of in- 
dustrial chemistry in Canada. The reason for the 
unfavourable trade balance in the mineral industry 
was that Canada was selling her raw’ products and 
buying hack the manufactured article. A remedy 
for this adverse position would he manufacture on 
a larger scale, particularly in the chemical industry. 
The world looked to the chemist ; every unit con- 
stituting modern civilisation was the work of tin* 
chemist; and the chemist held the world at his 
mercy. 

In the ensuing discussion, Mr. J. R. Donald said 
metallurgy was of special significance to Montreal, 
which was in a mineral district. Major G. 0. 
Dunaniicy said lie believed Canada was on the eve 
of a great mining expansion, incident to tin* profound 
impression made upon the British intellect of the 
potentialities in this field revealed by the Canadian 
pavilion at Wembley ; hut it must remain with the 
technicians to blaze the trail. Mr. H. IV. Matheson 
spoke briefly of the mining industry and its effect on 
the trade balance, and the possibilities of factories in 
Canada for making pigments. Sir Stopford Brunt on 
emphasised the urgency of developing non-met-allie 
industry. This industry was perhaps less spectacular 
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than gold minings vet he believed it more essential as 
a national trade stabiliser. He concluded with a 
strong plea for the utilisation of Canadian water 
power by Canada, which he warned was in a fair way 
towards monopoly by the great corporations of 
the IJ.8.A. Mr. C. 8. Bardorf said that raw kieselguhr 
was worth o cents a pound, but when worked up as a 
cosmetic it sold at 10 cents an ounce. Mr. A. Neighorn 
deplored the exportation of raw products instead of 
utilising them to build up industries. The chemists 
wore not being utilised. 


NOTTINGHAM SECTION 

The third meeting of the session was held on 
Xu vein her f>, Mr. Cl. J. Ward, chairman of the 
section, presiding. 

Mr. C. E. Pickard, ALE., read a paper on 
“ Observations on the Laboratory Testing of Enzyme 
Bates.” Mr. .Pickard outlined the various methods 
adopted for evaluating enzyme bates, and pointed 
out that the results obtained depend largely on the 
conditions of the tests, and only when comparative 
tests are made under absolutely identical conditions 
can the results furnish information of value. 

The addition of ammonium chloride, ammonium 
sulphate or common salt to the proteolytic enzymes 
renders the enzyme about three times as active as 
when tested in" the absence of these salts. The 
curve of activation by ammonium chloride is of the 
same type as the ionic dissociation curve of this 
salt, and beyond a certain point further increase in 
+hc ammonium chloride added produces no corre- 
sponding increase of activation of the enzyme. 
In practice the use of large quantities of ammonium 
chloride produces a too-rapid falling of the skins 
and the enzyme action is thereby inhibited. 


of substrate assumes that the whole skjn and hpt 
merely the elastin and albuminous contents act as 
substrate. Laboratory methods cannot indicate the 
refinements of bating such as soft, silky grain, 
and “feel” which characterise a correctly bated 
skin. It is concluded that whilst the various la bora 
tory methods provide working information of value, 
such as the control and standardisation of the. 
proteolytic activities of bating materials, thou 
results as criteria of relative bating efficiencies,! 
must be accepted with considerable reserve. 

In the discussion Mr. Law stated that ho was of 
the opinion that of the tests put forward the gelatin 
substrate method was the nearest approximation 
to that operating in a natural skin. Mr. Dunford 
enquired as to the possibility of liquefying glues by 
trypsin or other enzymes, to a definite stage and 
producing a liquid glue without destroying its ad- 
hesive power. Tho chairman asked why tests 
could not be carried out on a small scale, identical 
with trade conditions. Dr. Prideanx enquired 
whether the conversion of an inactive bate into an 
active one by calcium ions was due to the formation 
of, a soluble complex w r itb calcium salt similar to 
casein in milk resulting in the corresponding increase 
in the dispersion of the enzyme. 

In reply Mr. Pickard stated that glues could bo 
liquefied and the resulting glue retained to a lesser 
degree its adhesive properties ; the diminution in 
adhesive power may be due, however, to such impuri- 
ties as fats in tho enzyme. Satisfactory tests could 
not be made on small pieces of skin and the skins 
themselves showed considerable variation in character. 
A very marked increase in enzyme action is produced 
by very minute amounts of calcium salts and hence 
the increased activity could not, be attributed to 
increased dispersion due to the presence of soluble 
calcium salts. 


Certain salts of the alkaline earths besides acting 
in some "instances as “butlers,” produce sudden 
changes of enzyme activity by converting inactive 
zymogens into' active enzymes. This activating 
action of. sav. the calcium ions varies with the origin 
of the 'pane real in tested ; different bates may 
possess different quantities of inactive zymogens. 
Any method used for the testing of bates must be 
preceded, by (rc) a complete qualitative analysis 
for bodies; of physiological interest ; (/>) complete 

qualitative analysis for organic and inorganic snb- 
stanci#.; and (e) careful consideration of the in ft nonces 
of tli^ results on subsequent work. No single 
method can Ik* postulated as the best. Concentra- 
tions used in laboratory tests must be analogous 
to those used in bating! The bate solution should 
srldom exceed i per cent, and should act on at least 
two hundred times its weight of substrate. The 
relative quantity of substrate is small and lies under 
the main layer, being reached only with dillieulty 
by the enzyme. The bating activities follow the 
linear law and the use of slightly increased quantities 
of enzyme (without delimer) increases the velocity 
of reaction. Further increase in the quantity of 
enzyme results in the attack of other constituents 
of the skin substances such as collagen. The opinion 
that laboratory tests should be carried out on excess 


SOUTH WALES SECTION 

On November 7 at the Technical College, Cardiff, 
Mr. Donald Brown, of the Ely Paper Works, Cardiff, 
read a paper on paper making. Mr. G. H. ( legg 
was in the eh air. 

The lecturer dealt very fully with the details of 
fibre treatment from tree to finished product. I he 
theoretical aspect of cellulose hydration was con- 
sidered and also the practical difficulties oecuinng 
owing to the variation of this factor. 1 he problem 
of scientific control was also discussed, and it was 
pointed out that in the paper-making industry 
as in manv others, scientific methods ot control 
w^e only siouiv superseding rule-of-thumb methods. 
The question of paper tinting was dealt with, and 
the dillieulty of securing standard products with 
English dyestuffs was pointed out. The lecture was 
amply illustrated’ by slides and by specimens of 
papers produced by various processes . In the 
discussion which ensued the problems of bleaching, 
silica content of grasses, and tho use of loading 
materials were discussed at length, and the meeting 
concluded with a -vote of thanks to the lecturer 
for his lucid exposition of tho process. 
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I SOCIETY OF PUBLIC ANALYSTS 

I At the meeting Iiold on November 5, Mr. G. Rudd 
Thompson, President, in the chair, the following 
bapers were read 

| \ “ Oil Certain New Methods for the Estimation of 
/ jffnall Quantities of Arsenic and its Occurrence 
(J fi Urine and in Fish,” by H. E. Cox, Ph.D., M.Se. 
tThe methods and results of the Swedish Commission 
in chronic arsenical poisoning have been carefully 
Jested and the conclusion reached that the nitric 
aid sulphuric acid digestion process described by 
Jang and Ram berg gives higher and more accurate 
i/esuKs than the older wet combustion method 
jl Adopted by the Joint Committee of the Society of 
' jpublic Analysts and the Society of Chemical Industry 
J'li 190*2. The iodine titration method of Bang is 
.lot reliable, but Ram berg’s brom^te method gives 
satisfactory results if the amount of arsenious 
oxide to be estimated is not less than 0-01 mg. ; 
below this amount the Marsh-Berzelius process 
following Bamberg’s method of destruction is pre- 
ferable. It is found that normal Urine may contain 
| quantities of arsenic which have been thought to 
!be associated only with chronic arsenical poisoning; 
] amounts present in the urine of persons on known 
'diets varied from 0*0 up to 0*58 mg. per litre. Large 
excretion of .arsenic is due to the eating of fi,y 
and it is shown that fish, especially plaice, mi,y 
contain arsenic up to 3 parts per million. The eating 
of such fish leads to the appearance of quantities 
of arsenic in the urine within twenty-four hours. 

“ Estimation of Cadmium in Brass,” by A. T. 
Etheridge, M.B.E., Ph.D. The preliminary electro- 
lytic separation of copper and lead is effected as 
described by the author (Analyst, 1024, 49, 371). 
The liquid containing cadmium, zinc and other 
metals is treated with sulphuretted hydrogen in 
acid solution, sulphides are taken up, precipitated 
I next in alkaline solution, and again treated as before 
in both acid and alkaline solution, and a final acid 
precipitation then leaves pure cadmium sulphide 
which is weighed after conversion into sulphate. 
Though the method is tedious, the purity of the 
product is ensured with great accuracy within 
0*05 per cent, cadmium in brass. 

“ The ‘ Hoy berg ’ Method of Milk and (Team 
Testing,” by N. 0. Wright, B.A., and J. Golding, 
D.S.O. The “IJqyberg” method for determination 
of fat in milk and cream has been tested under care- 
fully controlled conditions against gravimetric 
estimations. For milk testing the method has been 
found to give low and variable results, and to be 
unreliable for routine estimations, particularly in 
the hands of unskilled workers, for whose use it is 
chiefly designed. For cream testing, the results 
show a greater degree of accuracy, the errors being 
chiefly due to the fact that the cream is measured by 
volume, and not by weight. 

k * An Apparatus for the Catalytic Dehydrogenation 
of Alcohols,” by Stanley G. Willimott, Ph.D., B.So. 
The usual laboratory methods for the preparation of 
aliphatic aldehydes are shown to be unsatisfactory. 
An improved dehydrogenation apparatus is described, 
the chief advantages being: (a) The quantity of 


alcohol vapour entering the dehydrogenation tube 
is controlled by regulation of the boiling. The vapour 
passes through a heated copper spiral, and entering 
the tube at 300° C. is readily dehydrogenated by 
the copper catalyst, (b) The' introduction of the 
preheater prevents liquid entering the tube with 
consequent cracking, (c) Healing of the air-bath 
is facilitated by employing an ordinary combustion 
furnace ; asbestos sheeting maintains the temperature 
uniform. 


BIOCHEMICAL SOCIETY 

A meeting was held in the Physiological Depart- 
ment, St. Bartholomew’s Hospital, E.C.l, on 
November 10, 1024, when the following papers were 
communicated 

” On the Micr ‘-estimation of Urea in 0*2 c.c. 
of Blood,” by Ga. field Thomas. 0*2 c.e. of blood 
removed from the finger is collected in a carefully 
calibrated pipette, and washed into a test tube with 
about 0*5 c.c. of water. 0*03 g. of soya bean meal 
is added, and this is followed by one small drop of 
caprylic alcohol. The tube is stoppered and placed 
in a water-bath at 45° — 50 r C. for 20 — 30 minutes. 
On removal, 0*3 grain anhydrous jiotassium carbonate 
is added and 0*5 c.c. of a saturated solution of 
potassium carbonate. Air freed from ammonia 
is then drawn through the blood into a tube containing 
o c.c. of N/150 HottOj. After 30 minutes the tu bes are 
disconnected and 4 c.c. of the acid solution is removed, 
arid titrated with N/l 50 NaOH, using a micro burette 
graduated into 1 100 c.c. and having a capillary 
outlet. Each 1/100 c.c. of sulphuric acid neutralised 
by ammonia corresponds to 1 mg. of urea in 100 c.c. 
of blood. A correction of 4 mg. of urea per 100 c.c. 
of blood is deducted from the value obtained on 
account of the ammonia liberated from the soya 
bean. 

“ The Excretion of Salicyluric Acid after the 
Tngestion of Sodium Salicylate by the Human 
Subject,” by E. Holmes. Sodium salicylate was 
taken by the mouth, in single doses of from 2 — 5g. 
The urine was extracted with ether after treatment 
by alkaline lead acetate and sulphuretted hydrogen. 
Crystalline material was obtained by this method, 
which w r as partly soluble and partly insoluble in 
hot benzol. The benzol-soluble part was identified 
as salicylic acid, and the benzol-insoluble portion 
was identified as salicyluric acid. 57 per cent, 
to 00 per cent, of the ether extractable salieyl appears 
as salicyluric acid. This percentage does not vary 
with the dose over the range of dosage investigated. 
The figures were checked by the use of llanzlik’s 
distillation method. 

“ The Effect of Irradiation of the Environment 
with Ultra-Violet Light upon the Growth and 
Calcification of Rats Fed on a Diet Deficient in 
Fat-Soluble Vitamins,” by E. Margaret Hume and 
H. Henderson Smith. Rats fed on a diet deficient 
in fat-soluble vitamins cease to grow' normally 
after two or three weeks. Irradiation with ultra- 
violet light, w ithin approximately the first 90 days 
on deficient diet, causes a temporary resumption of 
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normal growth. The authors have previously pub- 
lished a paper showing that the same effect can be 
obtained when rats are kept in glass jars, which have 
previously been irradiated, and they then ascribed 
the growth -promoting effect to the irradiated air 
present in the jars. Webster and Hill were not able 
to confirm this result, and the authors have since found 
that the growth -promoting effect does not occur 
unless sawdust is present in the jars during irradiation. 
Sawdust was present in their previous experiments 
but its possible complicity was completely neglected. 
When sawdust is present in the jars during irradiation, 
rats grow as well as ones irradiated directly ; when 
it is not present-, the growth is similar to that of 
untreated controls. Calcification of the bones is 
found to he directly proportional to the amount 
of grow th in such an experiment. 

" 'The Effect of Insulin on Gholesterolaemia,” 
by (>. A. Harrison. Insulin removes the hyper- 
eholesteiolaemia of diabetes mellilus. Nitzcscu and 
others have; shown that insulin does not affect the 
blood cholesterol of normal dogs. The writer was 
unable to influence the by perch olesterolaemia of 
two children by insulin therapy. The first ease 
(age It) was suffering from nephrosis, the second 
(ago 9) from non-diabetic xanthoma. Both had 
normal blood-sugar curves and no glycosuria. The 
blood-cholesterol in the first varied from .‘147 to 
544 mg. per 100 c.e. plasma with insulin, and 337 
to 570 mg. without insulin. The corresponding 
figures for the second case were 325 -496 with, and 
444 —520 without insulin. The xanthoma nodules, 
which were rich in cholesterol, were uninfluenced 
by the insulin (3 weeks treatment). It is concluded 
that so far there is no evidence against the accepted 
hypothesis that insulin reduces the h y perch olestero- 
lacmia of diabetes indirectly through its action on 
ca r h < >hy ( l rate me ta holism . 

The follow ing papers were also read : — 

“ Observations on Glucose and Le villose Tolerance 
Tests,” by R. L. Mackenzie Wallis. “ The Carbo- 
hydrate Enzymes of Some Starch-free Monoco- 
tyledons,’’ bv R. E. Chapman. ‘ 'The He termination 
of the Molecular Weight of Casein by Milloivs 
Reagent,” by \V. H. Hurtley. (a) “ Demonstration 
of Colour Tests for Cystine ” ; (b) An Improved 
Murexide Test,” by W. H. Hurtley. 


POWER DEVELOPMENT IN CANADA 

The Nova Scotia Power Commission has awarded 
contracts for the hydro-electric development, at 
Ruth Falls, on East River, Sheet Harbour. 

An American syndicate proposes erecting a large 
cotton mill, at the Grand Discharge, to utilise the 
cheap powder and also plentiful supply of cheap labour 
which is available in the district. 

The British Columbia Electric Railway Co. is 
installing a second power plant at Alouette Lake. 
The . estimated cost is $2,000,000, and 11,500 h.p. 
wflTbe developed . 


CORRESPONDENCE 

THE CHEMICAL SOCIETY 

Sir, — Being fully conscious of the very considerable!] 
difficulties of the position of the Chemical Society f 
at the present time, and with a genuine desire t</ j, 
avoid captious criticism, I should like to make a feV-i 
comments on the subject. -jJ 

It seems to me that members in general inns a 
regard their subscription to the Chemical Society asl 
to some extent, philanthropic, for, if one may assumi* 
that the first object of the Society is the advancemcnlft 
of Chemical Science by publication of new work or* 
the subject, it follows that many members must ben 
willing to receive a Journal, the whole contents oj« 
which cannot be of interest to them. They ape pro]|j 
bably not wholly of interest even to the most versatiljlp 
of the purely scientific members. But to publish,, 
the present large output of chemical work, the 
Society must economise its funds, and there are still 
ways in which this might be done. 

(1) At present, money is wasted in printing 
abstracts of papers which have already appeared 
in the .Journal itself, so that certain papers are really 
published twice over, perhaps to the exclusion of 
others. 

(2) The Council, in spite of strong reasons to the 
contrary, publishes in the Proceedings a long and 
absolutely useless list of titles of papers which have 
been received by the Society. This, besides wasting 
the Society’s funds, prejudices these papers in two 
different ways, because (a) the process of publication 
is now so enormously slow that the appearance of a 
title in the Proceedings may easily warn an investi- 
gator in some other country, where publication is a 
little more expeditious, to hasten his work and get 
it out while the British paper is undergoing the very 
protracted ordeal previous to publication : and (/>) 
the Council often attempts to force upon an author 
certain alterations, chemical or grammatical, to 
which the author cannot agree. The paper is then, 
very gravely prejudiced for publication in any other 
journal. * 

(3) Economy might also be achieved by abolishing 
the summaries and conclusions w hich often appear at 
the end of papers. These summaries at the best are 
very misleading, since an author often takes a much 
more sanguine view of his work than do other people, 
and its seems absurd to print over again at the end 
of a paper what has already been dealt with in full. 
Tn the current (October) number of the Journal the 
omission of these summaries would save no less than 
148 lines — more than three pages — which could 
quite easily be better utilised. 

(4) Another economy might be effected by dis- 
continuing the issue of the abstracts of papers w hich 
are to be read at forthcoming meetings of the Society, 
if funds are sufficient for the purpose, the issue of 
such abstracts is very useful to those who are able 
to attend the meeting and wish to take part in the 
discussion. They are, however, a mere luxury : it is 
infinitely more important to spend this money on the 
publication of original work. 

(5) Taking account of the facts (i.) that London 
members are able to use the Society’s rooms and 
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i attend the meetings of the Society, and (ii.) that they 
I have easy access to the library, it seems to me very 
I reasonable that they should pay a higher subscription 
{than provincial members, in just the same way that 
I town members usually pay a higher subscription to a 
jclub than country members. The raising of the sub- 
scription of the London members by, say, 33 per 
/cent., would, I am sure, not be objected to by them, 
jlalthough, when L made this proposal at a Council 
imeeting some time ago, it was surprising, considering 
j/ the practical nature of the suggestion, how little 
-.enthusiasm it aroused. 

| If, however, the effects of such an increase and of 
- the economics mentioned above were still insufficient 
| to enable the Society to fulfil its proper functions, the 
j: best plan is for the Council to face the matter boldly 
I and raise the subscriptions all round— including, of 
\j, course, the increased rise for London members — to 
1 such an extent as would make it possible for the 
Society to carry on its legitimate work. 

But the foregoing suggestions deal merely with 
matters of immediate importance. If the Council 
wishes to popularise the Society and gain new 
members rather than lofce old ones, some other fun- 
damental and much more important reforms must 
he carried out. 

(1) In a Society which is supposed to represent the 
chemical interests of the whole country, the domin- 
ance of London members is out of all ’ proportion to 
their numbers, and it is of the utmost importance 
th{it the management of the Society shall be placed 
as soon as possible on a very much more demo- 
critic basis than it is now. At present half and, in 
effect, more than half — at least of the ordinary 
members of the Council— are drawn from a narrow 
circle close round London, and ‘ ince it is manifestly 
impossible for provincial members to attend Council 
meetings as regularly or as easily as those resident in 
the neighbourhood of London,* it is clear that the 
management of the Society is chiefly in the hands of 

'•ne London members who really represent only a 
'1 minority of the members of the Society. 

in addition, this dominance of London interest is 
greatly favoured by the fact that any alteration of a 
bye-law, even if approved by the Council, must be 
passed by a two-thirds majority at a meeting held 
in London in rooms which, at the best, could only 
contain about one- twentieth part of the members of 
the Society, and under circumstances which would 
make any attempt on the part of provincial members 
to exert an influence on the affairs of the Society 
quite impossible. It would only be fair that the 
number of representatives on the Council for the 
London district, as distinct from other districts, 
should he merely in proportion to the number of 
members resident in these districts. 

(2) Another matter which seems to me of con- 
siderable importance is the status of the publication 
committee. The bye-laws of the Society say nothing 
about a publication committee, and yet the Council 
annually appoint a committee to which is handed 
over a very large share of the business of the Society, 
this committee being virtually elected, for the 
reasons mentioned above, by the London members of 
the Council, and it is responsible to nobody. In my 


view, the Council itself ought to be the publication 
( Omnnttee, and ii the Council is not able to undertake 
this vitally important task, representatives should 
be elected for the purpose, , linelh/ I lh, numbers of 
the Society. 

(3) The delay which occurs at present in the pub- 
lication of papers communicated to the Society has 
become a scandal. This is certainly unnecessary, 
and is merely due to the amazingly inelastic methods 
which characterise the Society. Even papers which 
are approved by referees and which ultimately appear 
in the Journal, practically in their original form, are 
now taking some live to six months in passing through 
prolonged and entirely useless editorial ordeals. 1 
believe that this could, to a very large extent, be 
remedied; but, although suggestions to improve 
matters in this respect have been made, the Council 
of the Society seems to he too impervious to new 
ideas even to give them a trial. 

It is to he hoped that other members of the Society 
will express their views on these matters. 

T. S. Pattkusun 

Organic Chemistry Department, 

University of Olasgow 
November 14, 1 92-1 


THEORY OF SUBSTITUTION IN AROMATIC 
COMPOUNDS 

Sir. During a recent discussion (cf. ('hem. and 
Ind., p. 1037), 1 said that the theory of induced 
polarities assumed that, when oxygen and nitrogen 
are both present, the former is the negative key- 
atom. Prof. Lapworth (this vol., p. 1100) disagrees 
with this, also (tliis vol., p. TOO) with a similar state- 
ment previously made by Prof. Ingold (Trams.. 1024, 
125, 03), and bases h is objection on a* quotation 
from one of his own papers (Mem. Manchester Lit. 
and Phil. Soe., 1020, 64, 111, p. 5). This. I find, 
reads in the* original : " These two atoms (divalent 
oxygen and tervalent nitrogen) “ are as a rule, 
much more effective than ihe halogens, and when 
they are in competition, the influence of the oxygen 
usually appears greater than that of nitrogen.” 
(The italics are mine.) Quite obviously, this para- 
graph merely expresses what Prof. Lapworth con- 
siders to he observed effects and influence i.e., 
experimental facts ; it does not deal in any way 
with postulates of the theory , and, therefore, cannot 
lie adduced either in support or 1 refutation cf what 
Prof. Jngold and I have stated. 

The corresponding postulates of the theory can, 
however, be gathered from publications by Prof. 
Robinson. Thus (Robinson, Trans. Faraday Soe., 
1923, xix, nOO) : " Now it seems axiomatic that 
the more perfect or stable octets will retain their 
electrons more firmly than neighbouring systems in 
which the stability factor does not operate so 
advantageously. Relative high octet stability is, 
therefore, synonymous with relative electronegativit y. 
As a rough guide it was suggested that the less the 
electrons are restrained, for example, by functioning 
as eovalency electrons, the more stable are the 
octets.” Further (Kermaek and Robinson. Trans., 
1922, 121 , 435, note, and 430) : “ The relative normal 
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instability of the free electrons of the nitrogen atom 
accounts for the facility with which it enters into 
conjugated systems/ ’ ” Ammonium salts will be 

more readily formed and more stable than oxonium 
salts.” ” The stability of free electrons in an 
octet appears to be the greater the larger their 
■number, the. extreme case being represented by the 
chlorine, ion.” “ The tendency to form an octet is 
the greater the more nearly it is formed/' 

Now, when we compare competing tervalent nitro- 
gen, divalent oxygen and fluorine, we find for the 
number of free electrons, the relative pre-formation 
of the octet, and also for the absence of ” restraint " 
of the electrons through absence of “ co valency 
bonds,” the senueiice : - 

N < 0 F 

Accordingly, for the ” relative stability ”of the fre® 
electrons, the relative ” tendency to form an octet, 
and the relative electro-negativity, that is the 
relative postulated tendency to function as a key 
atom when competing, wo obtain the sequence ; — 
N<(XF, always. 

If, actually , this post \date is fulfilled only ” usually ”, 
as between nit rogen and oxygen, and “ as a rule ” 
not at all bet ween halogen and the other two, this 
proves, not so much that the critics of the theory 
of induced polarities are ignorant with regard to 
it, as that the theory itself is, to say the least, useless. 

Prof. Lapworth, finally, asserts, without adducing 
the slightest proof, that my own theory of aromatic 
substitution is untenable. Well, I neither hold a 
brief for rny theory, nor am 1 pledged to it as an 
article of faith, nor do I regard it in the light of a 
patent medicine which I must persuade others 
to swallow, and I am, therefore, in a position to make 
a sporting offer : My aromatic substitution theory 
and the theory of induced polarities shall, respectively 
be abandoned, the former when the first, and the 
latter when the five hundredth well- authenticated 
fact clearly running counter to its postulates will 
have been pointed out -and remained unanswered. 

Fleet, Hampshire B. Fi.tt p,scn him 


PERSONAL AND OTHER ITEMS 

The session of 11)24 25 lias opened in the Honours 
School of Chemistry at the University of Birmingham 
with an attendance of thirty-two students. In the 
Research School of Chemistry there are now twenty - 
eight post-graduate research workers, an unprece- 
dented number in this department of the University. 
A Salter Research Fellow ship, tenable at the Univer- 
sity, has been awarded to V. E. Varsley, B.Sc., by the 
Salters' Institute of Industrial Chemistry. A Lord 
Kitchener Memorial Scholarship has been extended 
to A. E. Raw'son, B.Sc., for research in chemistry and 
chemical bacteriology. A Priestley Scholarship for 
chemical resea refthtai been granted to A. F. Chrism un, 
B.Sc. 

The Institute of Physics lias elected the following 
cor einbe rs : Fellows — L. F. Bates, J. H. 
FieldMtefcr. Hughes. Associates— D. Gunnaiya, A. 


The Perkin Medal for 1924 has been awarded to 
Dr. H. K. Moore, chief chemist and chemical engineer 
for the Brown Co., and the inventor of the Mooro 
and Allen electrolytic cell for the production of 
chlorine and caustic soda. 

We are glad to learn that Prof. J. W. Hinchley,| 
who recently underwent an operation for appendicitis \ 
is making satisfactory progress. Prof. Hmchley has 
long been a tireless supporter of the Society oil 
Chemical Industry and of its. Chemical Engineering 
Group, and also took a leading part in the formation 
of the Institution of Chemical Engineers. All will] 
join in wishes for his speedy rocovery. 

We understand that Prof. Liveing is making a 
satisfactory recovery from his recent accident at 
Cambridge. j 

At a meeting of the Council of the Birmingham <| 
University, the following appointments wen? made : — 
S. H. Edgar, B.Sc., and A. W. Binns, B.Sc., to be 
Teaching Scholars in the Departments of Chemistry 
and Electrical Engineering respectively, for the 
session 1924-25. F. J. Paton, M.Sc., to be Student 
Demonstrator in the Department of the Bio-Chemis- 
try of Fermentation for the session 1924-25. 

The “Smithells Fund” 

Owing to the generous support which has been 
received, the fund raised through the University of 
Leeds, with the object of signalising the distin- 
guished services of Prof. Arthur Smithells, npw 
totals £2402, of which £1137 was subscribed by the 
gas industry. The commission to paint a portrait 
of Prof. Smithells, for presentation to the University, 
was placed with Mr. Fiddes Watt, R.A., and when 
this and other expenses have been met, a sum will 
be available for establishing, in the name of Prof. 
Smithells and on his advice, a scholarship of approxi- 
mately £100 per annum within the University. The 
presentation of the portrait to the University will be 
made in the Great Hall, at 5 p.m., on November 25, 
when Prof. Smithells and the artist, Mr. Fiddes 
Watt, are expected to be present. All subscribers to 
the fund and the readers of this Journal will be 
welcome at the meeting. 

Pulp and Paper In Canada 

The Skeena Lumber Co., Ltd., financed by a 
syndicate of Minneapolis, U.S.A., capitalists, has 
acquired the Kleanza Co., Ltd., at Usk, Northern 
British Columbia, including its extensive forest 
limits and mineral claims, and proposes to erect a 
pulp and paper mill on the property. 

Copper in Canada 

The total production of copper in Canada during 
1923 was 86,881,537 lb., or more than double that of 
1922 (42,879,8181b.). The copper refinery of the 
Consolidated Mining and Smelting Co., at Trail, 
B.C., was idle throughout the entire year. 

The production of metals of the platinum group 
for the year 1923, in Canada, was as follows : — 
Platinum, 1217 oz. (§141,826); palladium, 1732 oz. 
(§138,560) ; rhodium and iridium, 304 oz. (§45,000). 
They were derived almost wholly from the nickel 
ores of Sudbury district. 
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f CelotexFactbry in Queensland 

V American interests have decided to establish a 
i “ celotex ” factory in Queensland, to cost £300,000, 
Which will probably be the first of several plants 
W make building material from sugar-cane refuse, 
toe owners will buy sugar-cane waste from the 
jlimills at a price between 15s. and 20s. a ton, which 
*'lt is thought will compensate the mill for its loss 
|l as fuel. The Premier of Queensland has invited 
; ;/bhe principals of Messrs. Dahlberg and Hutchinson, 
i (the representatives of the American owners of the 
\ patent rights for celotex, to send representatives to 
t Queensland to inspect sites in which the Government 
^ will give assistance. 

J Flax- growing in the United Kingdom 
.( The Board of Trade has appointed a Committee to 
.Tconsider and report on what steps can be taken to 
bring about the growing of flax seed and flax in the 
United Kingdom on a commercial scale. The mem- 
bers of the Committee are : — Sir Frank Warner, 

K. B.E. (Chairman) ; Mr. W. Norman Boase, C.B.E. ; 
Mr. J. G. Crawford ; Sir A. D. Hall, F.R.S. ; Mr. A. L. 

; Hetherington; Sir T. H. Middleton, K.B.E., C.B., 

[ LL.D. ; and Mr. H. Mead Taylor, C.B. ; together 
’with a representative, to be appointed later, of the 
Ministry of Commerce of Northern Ireland. Com- 
munications should bo addressed to the Secretary of 
the Committee, Capt. S. E. J. Brady, Board of Trade, 
Great George Street, London, S.W. 1. 

Humidity in Cotton Cloth Factories 
The Home Secretary has appointed a committee 
to consider and report whether any, and if so what, 
modifications of the existing statutory regulations 
governing the use of artificial humidity in cotton cloth 
factories arc desirable and practicable. The members 
of the committee are : J. Jackson, O.B.E. (chairman), 

L. Bates, J. Cross. Ur. A. W. Crosslcv, C.M.G., 
C.B.E., .F.R.S. , G. Green, Dr. L. Erskine Hill, M B., 
F.R.S. , J. Hindle, H. Roberts, F. Searisbrick, C. 
Speak, J. Stuttard and 1). R. Wilson. The .secretary 
of the committee is Mr. T. P. ^hrelkeld, of 72, Bridge 
Street, Manchester, to whom any correspondence 
should be addressed. 

Beet -Sugar Industry 

Spalding, in the Fens, has been selected as the 
site of a new beet-sugar factory to bo built at a cost 
of £300,000 by the Anglo-Scottish Sugar Beet Cor- 
poration, Ltd. The Fenland soil is admirably suited 
for the cultivation of beet. 

Synthetic Ammonia in France 

At the State Powder Factory at Toulouse, a plant 
for the synthesis of ammonia by the Haber process is 
being erected and the French Government is negotia- 
ting with the Society dcs Produits Ohimiques d’Alais 
for the erection in the same factory of a plant to 
produce 120 metric tons a day by the Casale process. 
The Soci<$t4 de la Grande -Paroisse, however, 
has instituted proceedings to contest the validity of 
the Casale patents and it is believed that the Societe 
das Produits Chimiques d’Alais intends to proceed 
against the former company. 


Mineral Output in Tasmania, 1923 

The aggregate value of minerals raised during the 
year was £1, 219,540, being an increase of £206,041 
as compared with 1922. The principle decreases 
were in carbide, £70,789 ; silver, £37,098 ; and 
osmiridium, £15,870. The. following arc the amounts 
of the various minerals produced in 1 923 : -Gold, 
3,684.124 oz. ; osmiridium, 673.423 o/,. ; silver, 
638,601*61 oz. ; lead, 4,784.057 t. ; copper, 6064*7 t. ; 
tin, 1160*39 t. ; coal, 80,718 t. ; wolfram, 96,86 t. ; 
shale, 1 101 t. ; iron pyrites, 11,882 t. ; carbide, 
3236 t. ; and limestone, 100,113 t. 

The Ph.D. Degree in Australia 

The University of Melbourne is discussing a pro- 
posal to establish the degree of the Ph.D. in order 
to encourage higher studies and research. In Mel- 
bourne the encouragement of research has been 
mainly dependent upon a grant of £2000 a year from 
the State Treasury. This grant was discontinued 
during the war, and it was not restored until the 
University Act was passed. The great influx of 
undergraduates which followed after the war made 
it impossible to give any attention to research. The 
need for students who have been trained in methods 
of research has increased, however, in Australia, 
just as it has in other countries, and many of the 
manufacturing industries will require for their 
direction, technologists capable of holding their own 
with the highly trained technologists of competing 
countries. In order to meet the criticisms that 
“ a cheap doctorate ” was being set up, the require- 
ments of the proposed degree arc to be “ more 
exacting than those of most of the English Univer- 
sities,” and the standard prescribed is in fact so 
high that none but a very able student could expect 
to attain to it. 

BRITISH INDIA 

Second Sugarcane Forecast, 1924-25 

From reports received from provinces and states 
which contain on an average 93 per cent, of the total 
area under sugarcane in India, the area is est imated to 
amount to 2,600,000 acres, compared with 2.787,000 
acres at the same time last year, or a decrease of 7 
per cent. Conditions have not been quite favourable, 
but the (Top is on the whole reported to be fair. 

First Groundnut Forecast, 1924-25 

.Madras, Burma and Bombay, which comprise 89 
per cent, of the total area under groundnut in India, 
report the total area sown to he 2, 163, GOO acres 
(1,687,000 acres in 1023-24). Weather conditions 
have been favourable and the condition of the crop 
is reported to be good. 

Second Forecast, Sesamum Crop, 1924-25 

The total area so far reported for the present, 
season is 3,205,000 acres, as against 3.016,000 acres 
this time last year, an increase of 6 per cent. The 
present condition and prospects of the crop are fairly 
good. 
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REVIEW 

Standard Methods of Testing Petroleum and 
its Products. Pp. x-f 100. Report published 
by the Institution of Petroleum Technologists. 
London : W. Speaight and Sons, Ltd., 1924. 
Price Os. 

No one who is technically associated with the 
petroleum industry could fail to appreciate the work 
earned out by the Committee of the Institution of 
Petroleum Technologists in their attempt to stand- 
ardise the methods of testing. 

No one could undervalue the importance of 
standardisation of tests. The Committee, which was 
responsible for collecting, comparing and evolving 
the tests as contained in this volume, was composed 
of gentlemen of such standing and high attainments 
in the petroleum industry that the recommended 
methods of testing are bound to be adopted by all 
interested in the trade. 

If it were not for the fact that, for instance, the 
distillation test was to be made standard, one might 
conceivably have some objections as to the some- 
what unscientific tolerances allowed, both in tem- 
perature and in percentages of distillate taken off, 
also as to the method of obtaining the initial boiling 
point of a liquid like petrol, but as long as everyone 
in the industry carries out the tests by the same 
standard method it will, presumably, enable the 
purchaser to compare the values of various petrols 
without any back thoughts as to variation of tests. 
On the corrosion test (I.P.T. Serial Designation — 
G. 112), one notes that the Committee of the Institu- 
tion of Petroleum Technologists was only concerned 
with ascertaining the degree of corrosion if the 
gasolene contains dissolved elementary sulphur or 
corrosive sulphur compounds. Since, however, con- 
siderable quantities of gasoline on the English 
market contain chlorine compounds with a deleterious 
effect on steel and iron, the copper dish test would 
not give the same results, and it would be interesting 
if the Institution of Petroleum Technologists’ Stan- 
dardisation Committee worked out a method for 
testing both the percentage of chlorine present and 
tho effect on iron and steel. 

N. A. Antilogoef 


COMPANY NEWS 

CASSEL CYANIDE CO., LTD. 

A filial dividend of 9d. per share has been recom- 
mended by the directors of this company, making, 
with the interim dividend paid in June last, Is. per 
share for the year, less tax, payable on December 1 1 . 

LIVERPOOL NITRATE CO., LTD. 

The annual report for the year to June 20, 1924, 
shows a gross profit of £188,235, an increase of 
155,028. The net profit was £108,157, after pro- 
viding for all charges, including stoppage and re- 
opening expanses of £ 17, 242, repairs and renewals 
£0017, and $51,812 compensation to the nitrate 
pool. A fina|K|ivideiid of 2s. per share is proposed, 
making 22.1 ne| Cent, on an issued capital of £250,000, 
comparctjuun. 15 per cent, on £292,275, leaving, 
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after writing off properties £24,283, and placing 
£24,069 to reserve, a balance of £10,704 to go forward, 
against £18,529 brought in. The reserve now 
amounts to £150,000, and the share premium reserve 
is £98,637. 


REPORTS 

Report of H.M. Electrcial Inspector of Mines 
for the Year 1923. Mines Department. Pp. 
21. H.M. Stationery Office, 1924. ’ Price (id. 

The Report gives a summarised description of the 
fatal accidents to which the use of electricity was a. 
direct or a contributing cause, that occurred during 
the year ending December 31, 1923. It also includesl 
certain comments upon the noil-fatal electrical! 
accidents and dangerous occurrences covering thq 
same period of which information has been received ^ 
The following summary, from the annual returns, 
shows the position as compared with the [acceding 
year as to the use of electricity at all mines under 
the Coal Mines Act, 1911 : 



1922 

1 925 

Number of mines at work 

2.911 

2.902 

N r umlx*r of mines using elect rieil y 

I, .557 .. 

1,598 

H.l\ motors in use; above ground 

552,148 

0] 1.007 

II. 1*. motors in use below ground 

i>88, 02(> . . 

755, 1 58 


To Dil 1.240,174 !. 504. 745 


During the year 1923, there were 14 fatal accidents, 
causing the loss of 15 lives, two of which occurred 
above and 12 below ground. 


Third Annual Report of the Secretary for 
Mines for the Year ending December 31, 
1923, and the Annual Report of H.M. 
Chief Inspector of Mines for the same 
Period with a Statistical Appendix to 
both Reports. Mines Department. Pp. 195. 
H.M. Stationery Office, 1924. Price 0s. Od. 

This report, which marks the completion of the 
third year of the existence of the Mines Department, 
contains in addition to the report of the Chief 
Inspector of Mines, a review of matters outside his 
province. Part l is devoted to a review of the coal- 
mining industry during 1923, and of the operation 
of . the National Wages Agreement ; and colliery 
developments, legislation, including the Mines 
(Working Facilities and Support) Act, 1923, and the 
Royal Commission on Mining Subsidence, are also 
dealt with. The mines working under the Coal Mines 
Acts in Great Britain numbered 2902 and there were 
309 mint's working under the Metalliferous Mines 
Regulation Acts, and 543 J quarries working under 
the Quarries Act, 1894. Workers employed at all 
mines in Great Britain and the Isle of Man during 
1923 numbered 1,230,185, and in addition 74,438 
were employed at quarries under the Quarries Act. 
Of the persons employed at mines, 988,892 worked 
underground and 247,293 above ground. The numbers 
of persons killed and injured in accidents was 1387 
and 218,891 respectively, the former being 227 more 
and the latter 28,042 more than in 1922, including 
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297 fatal and 212,256 noil-fatal accidents at coal 
mines. 

The output of minerals in the United Kingdom 
is shown in the appended table 


>('onl 

Iron ore and ironstone . . 

Tin ore, dressed (Blaek Tin) 
. .Lead ore, dressed 
Zinc ore, dressed 
Tungsten ore, dressed . . 
Uranium ore 
Copper precipitate 
Manganese ore 
Chromite 


Mm” nils for chemical ami ullial 
industries ; 

Arsenin (white) and arsenic 
soot 

Arsenical pyrites 
1 ton pyrites 
Hog ore 

Ochre, umber, etc. 

Salt 

Hnrytos and wi thorite : 

(n) Not ground 
(h) Ground 

Oelestino (Strontium Snl- 
' phate ) 
nsum 

( . i elav 

Mi\ day 

HoMers’ clay 
Chinn stone . , 

Felspar 
Felsito 
Cal<-spar 
Alum shale 
Soapstone 

Jet- 

Oil shale 

Pel roleuni 

Natural gas . . 

Minerals used in. mulct mj ami 
steel Dtuh intj ami otln r smelt- 
iiuf processes ; 

Fluorspar 

< lanister (including silica rock, 
silica stoiie and silica sand 
used as refractories) 
Moulding and pig-hod sand. . 
Fireclay . * 

Minerals for hiiihlimj ami roud- 
niukimj ami Jar all other 
purposes 
Limestone 

Chalk 

Sandstone 

Slate 

Clay and slut li> 

Chert, flint, etc. 

Gravel and sand 
Igneous rocks 


1023 

1022 

Ton* 

Tons 

270,000,500 

. . 240.000, S04 

10,875,21 1 

0,830,507 

1,700 

050 

12,400 

11,070 

2.124 

1.020 

4 

303 

138 

107 

2.02 1 

250 

540 

505 

1023 

1022 

Tim* 

Tons 


1,005 

078 

720 . . 

354 

0.008 

5.000 

1 7.830 . . 

32. J SO 

10,203 . . 

0.030 

1,070.700 

1.871.307 

15,402 . . 

17.072 

28.005 . . 

23,277 

0,340 . . 

4.71 1 

317,070 

257,400 

720.533 . . 

000.834 

18,270 .. 

12.084 

2 10.445 .. 

100.357 

51,343 . . 

38,021 

3,240 . . 

830 

38.155 .. 

51.775 

0,083 . . 

0.453 

4,850 . . 

2,487 

180 .. 

50 

ll>. 

130 

Tons 

2,800,033 . . 

2,003.000 

130 .. 

125 

Cb. ft. 

< b. ft. 

100,000 . , 

100,000 


Tons 

Tons 

■10,03 1 

33,343 


501.348 .. 

270,882 

430.005 

105.345 

120.310 

1.824,201 


11,431,552 . 

0,418.078 

3,508,354 . 

3.024,448 

2.282,858 . 

2. 140,301 

205,147 . 

231.410 

8,500,730 

0.107.715 

87,125 . 

54.151 

2,517,354 . 

2,058,530 

0,747,040 

5,027,004 


Cml -'--The average commercial pithead price of 
all coal in 1023 was 19s. OJd. per ton, or about Is. 
per ton more than in 1922, "and the average declared 
value of coal exported for the year was 25s. 2d. 
per ton f.o.b., or 2s. 7d. more than in 1922. The 
total quantity of coal shipped abroad was 78 million 


tons, and of coke 4 million t . , greatly exceeding the 
quantities exported during the previous year. Tin* 
coal available for consumption in Great Britain 
was 168J million t.. including 23) million t. used 
at the mines or supplied to tin- miners, but not 
including coal used in making coke and patent fuel 
subsequently exported. The output of coal was 
27 6 ,000, 000 t. (249,600,804 t. in 1022). With the 
exception of holiday periods and the period from 
the end of June to the middle of September, the 
weekly output of coal newer fell below 5,J million t. : 
in one week in April, it rose to 5,825,(100 t. and in 
one week in December, to 5,956.000 t. 

Iron. ---The output of pig iron was 7,440,500 t . , 
from an average of 203 furnaces in blast compared 
with 4,902,300 t. in 1922, with an average of 132 
furnaces, and 10,260,300 t. with 338 furnaces in 1913. 
During the first six months 439,076 t. was exported, 
but during the latter half of the year exports fell 
to 286,150 t., the total for the year being 725,826 t. 
(excluding ferro-alloys). In 1922 the corresponding 
figure was 651,079 t., and for 1913, 945,262 t. The 
steel output for the year was K,4S1 ,800 t., an increase 
of 44 per cent, on that for 1922. The number 
of persons employed in the mining and quarrying 
of iron ore and ironstone at the end of each quarter 
of the year 1923 .as 15,775, 16,296, 15,488 and 
15,413. ‘ 

Tin.- The production of dressed tin ore ('black 
tin v ) for the four quarters of the year showed a 
progressive increase, being 175 t., 330 t., 527 t., 
and 727, V J ., respectively, or a total for the whole 
year of< .60 t. » 

Lead . — Of some t\ nty mines in operation during 
the year, six produced X2 per cent, of the total 
output of dressed lead ore, which was 12,499 t. 

Zinc. -The production of zinc ore (45 per cent, 
metal) remained small in 1923, amounting to only 
2124 t. Although this was an increase of 31 per- 
cent. on the output of 1922, it was only 12-28 per 
cent, of the production of 1913. 

Mineral* used in the Chemical and Allied industries 
showed almost without exception an improvement 
in production. The total amount of white arsenic 
and arsenic soot was 1605 t., and of barytes 43,497 t. 
The output of oil shale in 1923 continued to improve, 
the tonnage rising by 10 per cent, to 2,860,033 t. 

Minerals used for iron and steel making and other 
smelting processes. — 'The returns under the head of 
limestone and dolomite show that of 11,431,552 t., 
3,461,964 t. or 30 per cent, wen- used for fluxing 
purposes and 372,760 t. or 3*3 per cent, for refractory 
purposes. The export of fluorspar remained active. 

Part 111 of the Report deals with health and 
safety in the mining and quarrying industries, and 
Part IV with t he washing and drying accommodation 
at mines. 


A decree has been passed at Oxford University to 
make a grant of £3000 towards the expense of erecting 
a block of buildings between the departments of 
physiology and bio-chemistry, to act as a lecture room, 
library and workshop for both of these departments. 
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MARKET REPORT 

Thia Market Report ia compiled from special information 
received from the Manufacturers concerned* 

Unless otherwise stated the prices quoted below oover fair 
quantities net and naked at sellers * works. 

GENERAL HEAVY CHEMICALS 
Acetic Aoid, 40% teoh. . . £23 10s. per ton. 

Acid, Boric, Commercial— 

Cryat. .. .. .. £45 per ton. 

Powder. . . . . . £47 per ton. 

Acid Hydrochlorio .. 3s. 9d.— 0s. per carboy d/d., 

according to purity, strength 
and locality. 

Acid Nitrio 80° Tw. .. £21 10s.— £27 per ton makers’ 

works, according to district 
and quality. 

Acid Sulphuric . . . . Average National prioea f.o.r. 

makers’ works, with slight varia- 
tions up and down owing to 
local considerations : 140° Tw., 
Crude Aoid, 65s. per ton. 168° 
Tw., Arsenical, £5 10s. per ton. 
108° Tw., Non -arsenical, £0 15s. 
per ton. 

Ammonia Alkali.. .. £0 15s. per ton, f.o.r. Special 
terms for contracts. 

Bleaching Towder . . Spot £11 d/d. ; Contract £10 d/d. 
4 ton lots. 

Bisulphite of Lime . . £7 10s. per ton, packages extra. 
Borax, Commercial — 

Crystal £25 per ton. 

Powder £26 per ton. 

(Packed in 2-cwt. bags, carriage 
paid any station in Great 
Britain.) 

Calcium Chloride . . £5 17s. Od. per ton d/d. 

Uppper Sulphate . . . . £25 per ton. 

Methylated Spirit 04 o.p. — 

Industrial . . . . 2s. 7d. — 2s. lid. per gallon, accord- 

ing to quantity. 

Mineralised . , . . 3s. 8d. — 4s. por gallon, according 

to quantity. 

tfiokel Sulphate . . . . 7 £38 per ton d/d. Normal busi* 

Nickel Ammon. Sulphate ) ness. 

Potash Caustic . . . . £30— £33 per ton. 

Potass. Biohromate . . 6:fd. per lb. 

Potass. Chlorate.. .. 3d. — 4d. per lb. 

lalammoniao .. . . £32 per ton d/d. 

lalt Cake.. .. . . £3 10s. per ton d/d. 

Joda Caustic, solid . . Spot lots : delivered. £16 17s. (Id. to 

£19 7s. 6d. per ton, according to 
strength. 20s. less for contracts, 
loda Crystals . . . . £5 5s. — £5 10s. per ton ex railway 

depots or ports. 

tod. Acetate 97/98% .. £24 por ton. 
tod. Bicarbonate . . £10 10s. per ton, carr. paid, 
lod. Bichromate. . .. 4Jd.perlb. 

lod. Bisulphite Powder 

00/62%.. .. ,, £17 — £18 per ton, according to 

quantity, f.o.b., 1-cwt. iron 

drums included. 

lod. Chlorate . . . , 3d. per lb. 

lod. Nitrate refd. 90% . . £13 5s.— £13 10s. per ton ex 

Liverpool. Nominal. 

lod. “Sulphiie oonc. 60/05 About £14 10s. per ton d/d. 
k*LBtttohid° cryst. .. £9 per ton d/d. 

Pea Cryst. £15 per ton f.o.r. London, 1-cwt, 
kf, s a deluded. 


RUBBER CHEMICALS . . 

Antimony sulphide — 

Golden . . . . . . 6|d. — Is. 2d. per lb., according to 

quality. 

Orimeon . . . . f$. 4d. — Is. 0d. per lb., according 

to quality. 

Arsenic, Sulphide, Yellow Is. lid. per lb. 

Barytes £3 10s. to £0 15s. per ton/accord- 

ing to quality. 

Cadmium Sulphide . . 3s. 9d. — 4s. per lb., according to - 

quantity. ^ 

Carbon Bisulphide . . £30 — £33 per ton, according to 

quantity. 

Carbon Black . . . . 7d. — 7$d. per lb. ex wharf. : 

Carbon Tetrachloride • . £60— £05 per . ton, according to , 

quantity, drums extra. , 

Chromium Oxide, green. . Is. 3d. por lb. " 

! 5d. — 9£d. per lb. Demand very v 
brisk. Prices likely to remain 
steady owing to firmness of 
rapeseed oils. 

Lamp Black . . . . £48 per ton, barrels free. 

Lead Hyposulpliite . . 7$d. per lb. 

Lithopone, 30 % . . . . £22 10s. por ton. 

Mineral Rubber “ Rub- 

pron ” £10 58. per ton f.o.r. London. 

Sulphur . . , . . . £10 — £12 per ton, according to 

quality. 

Sulphur Proc-ip. B.r, .. £47 10s. — £52 10s. per ton, ac- 
cording to quantity. 

Sulphur Chloride . . 4d. per lb., carboys extra. 

Thiocarbanilide . . . . 2s. 6d. per lb. 

Vermilion, pale or deep .'. 5s. Id. per lb. 

Zinc Sulphide .. .. 7$d. — 1 b. 8d. per lb., according to 

quality. 

WOOD DISTILLATION PRODUCTS 

There is a gonoral feeling that the fall in price of acetates 
during the last few weeks has reached its limit. Tho 
tendency is now to stiffen again. 

Acetate of Lime — 


Brown . . . . ..£11 10s. per ton, and upwards. 

Grey . . . . ..£11 per ton. 

Liquor 9d. per gall. 32° Tw. 

Charcoal . . . . . . £7 5s. — £9 por ton, according to 

grade and locality. Demand 
quiet but prico steady. 

Iron Liquor . . . . Is. 7d. per gall. 32° Tw. 

Is. 2d. „ „ 24° Tw. 

Red Liquor .. .. lQd. — Is. per gall. 14/15° Tw. 

Wood Creosote . . . . 2s. 9d. per gall. Unrefined. 

Wood Naphtha- — 

Miscible . . . . 4s. 9d. per gall, 60% O.P. 

Solvent .. .. ..5s. per gall. 40% O.P. Firmer. 

Wood Tar . . . . £4 — £5 per ton. Very quiet. 

Brown Sugar of Lead . . £41 per ton. Steady market. 


TAR PRODUCTS 

Acid Carbolic — 

Crystals . . . . 6|d. por lb. Quiet. 

Crude 60 ’s .. Is. 8d.— Is. lOd. per gall. Market 

fiat. ^ 

Acid C'resylic, 97/99 .. 2s. por gall. Fair business at 

slightly easier prices. 

Pale 95% ' . . . . Is. 8d. — Is. lid. per gull. More 

enquiry. 

Dark . . . . . . Is. 8d. — Is. lOd. por gall. Market 

dull. 

Anthracene Paste 40 % . . 4d. per unit per cwt. Nominal 
price. No business. 

Antliraeene Oil — 

Strained . . .. 6Jd.— 7 id. per gall. Small demand 

Unstrained ... .. 6d. — 6jd, per gall. 
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Benzol*-- 
Crudo 65’s 

Standard Motor 


iToluole - 90°n 


Xylol— Coml. 

Pure 

Creosote— 
f Cmsylio 20/24% 
Middle Oil .. . 

I Heavy Oil 
) Standard Specification 
Naphtha — 

Solvent 90/100 


7id. — 9d. per gall, ex works in 
tank wagons. 

la. lfd. — la. 3d. per gall, ex works 
in tank wagons. 

Is. 5$d. — Is. 7d. per gall, ex 
works in tank wagons. 

!«. old. Is. 7d. per gall. More 
inquiry. 

Is. 7d.— Is, 9d. per gall. Small 
demand for home consumption. 
2s. 3d. per gal). 

3*. 3d. per gall. 

8d.— 8Jd. per gall. Little demand, 
i 51d. — OJd. per gall., according to 
•\ quality and district. Market 
(. firmer. 


Solvent 90/100 .. Is. 3<J.-ls. 4<1. por gall. Doimuid 

good. Higher priees probable. 

. Solvent 90/190 .. 1 1 ld.-~ Is. Id. per gall. Demand 

maintained. 

Naphthalene Crude — 

Cheaper in Yorkshire than Lancashire. Demand rather 
hotter. 

Drained Creosote Salts £3 £5 per ton. Demand slightly 

■ better. 

Yhizzed or hot pressed £0-£9 per ton. Demand very 
poor. 

nhthalene — 

Crystals and Flaked .. £12— £15 per ton, according to 
district, 

Pitch,. medium soft .. 42«. <h). *60 h. per ton according 

to district. Plenty of inquiry. 
Prospects brighter. 

Pyridine- 90/100 . . 18s. (id.- 19s. per g«IL Steady 

demand. 

Heavy .. Ms. <>d. 12*. per gall. Mute 

inquify. 

INTERMEDIATES AND DYES 

Businuss in dyestutfs has increased considerably end the 
outlook is decidedly bettor. 

In the following J isfc of Intermediates delivered prices 
include packages except whore otherwise stated. 


Acetic Anhydride 95% .. Is. 7d. per lb. 

Aoid H. .. .. ..3s. I0d. per lb. 100% basis d/d. 

Aoid Naphthionio .. 2s. 2d. per lb. 100% basis d/d. 

Aoid Neville and Winther 5s. 8d. per lb. 100 % basis d /d. ‘ 

Acid Salicylic, toch. . . Is. Id. per lb. Improved demand. 

Acid Sulphanilio . . 9d. per lb. 100% basis d/d. 

AJuminiumChlorid.e,anhyd.ls. per lb, d/d. 

Aniline Oil . . . . 8d. per lb. naked at works. 

Aniline Salts . . . . 8£d. per lb., naked at works. 

Antimony Pentachloride Is. per lb. d/d. 

Benzidine Base . * ..3s. lOd. per lb. 100% basis d/d. 

Bonzyl Chloride 95% . . la. Id. per lb. 

p-Chlorphonol . . . . 4s. 3d. per lb. d/d, 

p-Chloranilino .. ..3s. per lb. 100% basis. 

o-Crosol 19/31° C. .. 4d.~ 4|d. por lb. Rather quiet. 

ro-Cresol 98/100% .. 2s. Id.— 2a. 3d. per lb. Demand 

moderate. 

p-Crdsol 32/34" C. .. 2s. ld.-2s. 3d. por lb. Demand 
moderate. 

Diohloranilino . . . . 3s. per It). 

Diohloranilino S. Acid . . 2s. (id. por lb. 100% bnais. 

p-Diohlorbenzol . . . . £85 per ton. 

Dietliylaniline .. .. 4s. 3d. per lb. d/d., packages 

extra, returnable. 

Dimethylanilino . . . . 2s. 2*d. per lb. d/d. Drums oxlra. 

Dinitrobonzene . . . . 9d. per lb. naked at works. 

Dinitrochlorbonzol . . £84 10s. per ton d/d. 

Dinitrotolueno — 48/50° C. 8d. — 9d. per lb. naked at works. 

00/08° C. Is. 2d. per lb. naked at works, 


Diphenylamine .. . . 2s. 10d. per lb. d/d. 

0. Salt. .. 28. 3d. peril). 100% basis d/d. 

Monochlorbenzol . . .. £03 per ton. 

a-Naphthol .. .. 2s. 4d. p. r ib. d/d. 

/LNaphthol .. .. la. per lb. d/d. 

a- Naphtbylamine .. la. 3 Jd. per lb. d/d. 
/9-NaphthyIamine .. 4a. per lb. d/d. 
rn-Nitraniline .. . . 4s. 2jd. per lb. d/d. 

p.Nitraniiine .. .. 2s. 2^d, per lb. d/d. 

Nitrobenzene .. .. 5Jd.— 5Jd. per lb. naked at work*. 

o-Nitroohlorbenzol .. 2s. lid, per lb. 100% basis d/d. 
Nitronaphtlialene .. lOd. per lb. d/d. ' 1 

p-Nitrophenol . . . . Is. 9d. per lb. *100% basis d/d. 

p-Nitro-o-amido-phenol 4s. 6d. per lb, 100% basis. 
m-Phenylene Diamine .. 4s.. per lb. d/d. 
p-Phenylene Diamine .. 10s. per lb. 100% basis d/d. 

Salt 2s. 4d. per lb. 100% basis d/d. 

Sodium Naphthionate . . 2s. 2d. per lb. 100% basis d/d. 
o-Toluidine .. lOd. per lb. 

p -Tolu i dine . . . . 2s. 10d. per lb. naked at works. 

;n-Toluylene Diamine . . 4s, per lb. d/d 

PHARMACEUTICAL AND PH0T0QRAPH1C 
CHEMICALS 

Acid, Acetio 80% B.P. . . £45 p<*r ton, ex wharf London, in 
glass containers. 

Acid, Acetyl Salicylic .. 3s." Id.— 3s. 3d. per lb., according 
to quantity. Soles steady. 
Price firm. 

Acid, Benzoic B.l\ . . 2s. Od. per lb. 

Acid Boric B.P Cryst. £51 per ton, Powder £55 

per ton. Carriage paid any 
station in Croat Britain. 

Acid, Camphoric. . . . 1 9s. — 21s. per lb. 

Acid, Citric .. .. Is. 4d. per lb., loss 5% for ton lots. 

Market still weak. 

Acid, Gallic . . . . 2s. 9d. per lb. for pure crystal in 

2 owt. lots. 

Acid. Pyrogallic, Cryst. . . Cs. 9d. per lb. Resublimed quality 
8s. per lb. Market, firm. 

Acid Salicylic Is. 0d. — ls.8d. per lb.,‘ according 

to quantity. Slightly firmer. 

Acid, Tannic B.P. . . 2s. lOd. per lb. Forward quota- 
tions higher spot value likely to 
inn ease. 

Acid, Tartaric . . . . Is. per lb., less 5%. 

Amidol .. .. .. Oh. per lb. d/d. 

Acetanilide .. ..Is. lod.-— 2s. per lb. More en- 

quiry. 

AmidopyriiV .. .. 1 5s. par lb. 

Ammon. Benzoate .. 3s. 3d.— 3s. fid. per lb. according 
to quantity. 

Ammon. Carbonate B.P. £37 per ton/ 

Atropine Sulphate . . 12s. fid. per oz. for English make. 

Barbitone 13s. 9d. per lb. Slightly lower. 

Quiet steady demand. 

Benzonaphthol . . . . 5*. 3d. per lb. spot. 

Bismuth Carbonate . . S*. (id. I Oh. (id, per lb. 

„ (. it rate . . . . Ss. (id. Ids. (id. 

Salicylate . . Kn. Od. U»s. 0.|. ,, 

Subuilmlc .. 7;-. 9d. 9s. 7d. 

Accord ing 1o quantity. Priori 
nga;n reduced owing to fall in the 
metal. 

Borax B.P Crystal £29, Powder £3b per ton. 

Carriage paid any station in 
Great, Britain. 

Bromides Wry scarce and dear. Prices 

uncertain. 

Ammonium . . . . 2s. Id. per lb. 

Potassium .. .. Is. lid. peril). 

Sodium . . . . . . 2s. jvor lb. 

Calcium Lactuto . . . . Is. 7d.— -2s. per lb., according to 

quantity. Fair denuual and 
Steady market. 
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Chloral Hydra to . . . . 4s, per lb. 

Chloroform . . . . 2s. (id. per lb. for cu t. lots. 

Formaldohyde . . • . £48 — £49 per ton in barrols, ox 

wharf London. 

Glycerophosphates — Fair business passing. 

Calcium, soluble and 

citrate free . . . . 7s. per lb. 

Glycerophosphates — 

Iron . . . . . . 8s. 9d. per lb. 

Magnesium . . . . 9s. per lb. 

Potassium, 50% . . 3s. fid. per lb. 

Sodium, 50% . . . . 2s. fid. ,, 

Guaiftcol Carbonate . . 9s. 9d. per lb. 

Hexamino . . . . 3s. per lb. Forward prices higher. 

Ho i na t t o pi no 1 f yc lro I > j o - 

mid<» .. .. . . 25s. 30s. jjor oz. 

Hydrastine hydrochlor . . English make offered, 120s. per oz. 
Hypophosphites — 

Calcium . . . . 3s. fid. por lb., for 28-lb. lots. 

Potassium . . . . 4s. Id. per lb. 

Sodium . . . . 4s. ,, 

Iron. Ammon. Citrate 2s. Id.— --2 b. fid. per lb. 

B.P. 

Magnesium Carbonate — 

Light Commercial . . £36 per ton not. 

Magnesium Oxide — 

Light Commercial . . £7fi per ton, leas 2|%. 

Heavy Commercial . . £25 por ton, loss 2£%. 

Heavy Pure . . . . 2s.— 2s. 3d. per lb., according to 

quantity. Stoady market. 

Menthol — 

A.B.R. rceryst. B.P. . . fiOs. per lb. for December delivery. 

No spot deliveries available. 

Synthetic . . . . 2fis. — 35s. per lb., according to 

quantity. English make. In* 
creasing demand. 

Mercurials . . • - Market very quiet. 

Red oxide . . • • 5s. 3d. — 5s. 4d. per lb. 

Corrosive sublimato . . 3s. fid.--- 3s. 7d. ,, 

White precip. . . . . 4s. 7d.- — 4s. 8d. ,, 

Calomel .. ..3s. lid. — 4s. ,, 

Methyl Salicylate > . . Is. lOd. 2s. per lb. 

Methyl Sulphonal . . 22s. fid. per lb. Slightly weaker. 

Metoi .. . . •• 11s. per lb. British make. 

Paraformaldohydo . . 2s. 8d. per lb. for B.P. quality. 
Paraldehyde .. . ■ la. 4|d.— -Is. fid. per lb. in free 

bottles and cases. Supplies 
plentiful. 

Phon neotin . . < • 5s. fid. por lb. 

Phennzono . . <>s. 9d. |hm- lb. Cheaper owing Co 

compel il ion. 

Phenolplithnloiu 5s. fid. per lb. for ewt. lots. Supply 

exceeds demand. 

Potass. Bi tartrate — 

99/100% (Cream of 

Tartar) . . . . 84s. per ewt., loss 2£% for ton 

lots. 

Potass. Citrate . . . . Is. lOd. — 2s. 2d. per lb. 

Potass. Forricyanide . . Is. 9d. pur ID. Quiet. 

Potass. Iodide .. .. lfis. 8d. — 17s. fid. por lb., accord- 

ing to quantity. Steady mar- 
ket. 

Potass. Metabisulphite .. 7|d. per lb., 1-cwt. kegs included. 

F.o.r. London. 

Potass. Permanganate . . 74d. per lb. spot. Forward 
prices higher. 

Quinine Sulphate .. 2s. 3d.— 2a. 4d.peroz., in 100 oz. 

tins. Steady market. 

Resorcin . . . . .yfls. 3d. per lb. 

Saccharin . . por lb., in 50-lb. lots. 

Salol * * a t o f - 0d. per lb. for ewt. lots. 

Silver Pro teinat^ v ^^pxv^9s . per lb. for satisfactory product, 

‘ t^ght in colour. 


Sod. Benzoate, B.P. . . 2s. fid. per lb. Supplies of good 
quality now available. 

Sod. Citrate, B.P.C., 1923 Is. lid. — 2s. 2d. por lb., according 
to quantity. 

Sod. Hyposulphite — 

Photographio . . . . £13 — £15 per ton, according to 

quantity, d/d. consignee’s sta- 
tion in 1-cwt. kegs. \ 

Sod. Motabisulphite cryst. 37s. 6d.~*60e. per ewt. nett cash. 

according to quantity. , 

Sod. Nitroprusaide . . lfis. per lb. 

Sod. Potass. Tartrate r 

(Rochelle Salt) .. 75s. — 82s. fid. per ewt., according i' 
to quantity. Quiet market. ^ 

Sod. Salicylate . . . . Fair demand. Powder 2s. — 2s. 3d. \ 

per lb. Crystal at 2s. 2d. — | 
2a. fid. per lb. Flake 2s. fid. ft 
per lb. 

Sod. Sulpliide — 

Pure recryst. . . . . lOd. — Is. 2d. per lb. 

Sod. Sulphite, anhydrous £27 10s. por ton, minimum 5-ton 
lots, increasing according to 
quantity, 1-owt. kegs included. 

Sulphonal. . . . . . 14s. Cd. per lb. Little demand. 

Thymol . . . . . . lfis. 9d. por lb. Firmer market. 

PERFUMERY CHEMICALS 

Acetophonono . . . . 1 2s. per lb. 

Aubopine . . .. .. 15s. 3d. ,, 

Amyl Acetate . . . . 3s. fid. ,. Much dearer. 

Amyl Butyrate . . . . 7s. .. Dearer. 

Amyl Salicylate . . . . 3s. 3d. ,. 

Anethol (M.P. 21/22° C.) 4s. fid. 

Benzyl Acetate from Chlo- 
rine-froe Benzyl Alcohol 2s. 9d. „ 

Benzyl Alcohol free from 


Chlorine . . . . 2s. 9d. 

Bonzaldehydo free from 


Chlorine 

3s. fid. 

Benzyl Benzoate. . 

3s. fid. ,, 

Cinnamic Aldehyde — 


Natural. . 

18s. 9d. „ 

Co urn nr in 

18s. 9cl. ,, 

Citronellol 

17s. 

Citral 

8s. ,, 

Ethyl Cinnamate 

12s. fid. ,, 

Ethyl Phthalate . . 

3s. 3d. ,, 

Eugonol . . 

10s. 

Goramol (Palmarosa) 

33s. fid. „ 

Goraniol 

11s. fid. — T 8s. 

Heliotropino 

0s. 9d, ,, 

Iso Eugonol 

lfis. 

Linalol ex Bois do Rose . . 

26s. ,, 

Linalyl Acetate 

2Gs. 

Methyl Anthranilate 

9s. fid. ,, 

Methyl Benzoate . . 

5s. , t 

Musk Ambrotte 

50s. 

Musk Xylol 

13s. fid. „ 

Norolin 

4s. 9d. ,, 

Phenyl Ethyl Acetate . . 

15s. ,, 

Phenyl Ethyl Alcohol . . 

10s. ,, 

Rhodinol 

55s. „ 

Safrol 

Is. lOd. ,, 

Terpineol 

2s. 4d. 

Vanillin . . 

25s. fid. ,, 

ESSENTIAL OILS 

Almond Oil, Foreign 


S.P.A 

15s. Cd. per lb 

Anise Oil 

2s. l()d. per lb. 

Bergamot Oil 

lfis. per lb. 

Bourbon Geranium Oil .. 

35s. per lb. 

Camphor Oil 

65s. per ewt. 

Cananga Oil J avn 

L la. per lb. 
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Cassia Oil, 80/85% 
Cinnamon Oil, I^oaf 
Citronolla Oil — 

Java 85/90% 
v Ceylon 
Clove Oil 

Eucalyptus Oil 70/75%. . 
Lavender Oil— 

French *18/40% Esters 
Lemon Oil 
'/emongrass Oil . . 

Grange Oil, Sweet 
Jtto of Rose Oil — 
Bulgarian 
Anatolian 
Palma Rosa Oil . . 
Peppermint Oil — 

Wayne Comity 
Japanese 
Petitgrain Oil 
Sandal Wood Oil — 
Mysore . . 

Australian 


9s. 9d. per lb. 

U|d. per oz. 

as. 10 id. „ 

3s. 8d. per lb. 

8s. 3d. {km 1 lb. Dearer. 
2s. 3d. per lb. 

35s. per U>. Dearer. 

3s. 2d. per lb. 

5s. per lb. 

11s. per lb. 

40s per oz 
18s. per oz. 

16s. Od. por lb, 

35s. per lb. nominal. 

22». Od. per lb. nominal. 
9s. 9d, per lb. Dearer. 

20s. 7d. per lb. 

18s. Od. per lb. 


PATENT LIST 

The dates given in this list are, in the*caso of Applications for Patents 
tlioso of applications, and In the case of Complete Specifications accepted 
those of the Official Journals in which the acceptance la announced. Coro* 

{ >let« 8pecillcatlon8 thus advertised as accepted are open to inspection at 
he Patent Office immediately, and to opposition nut Inter than January 12th 
they are on aale at Is. each at the Patent Office Sale Branch, Quality Court 
Chancery Lane, London, W.C. 2, on November 2?th. 

I.— Applications 

Bc'ihme Akt.-Des. Treatment* of materials with liquid. 
20.521. Nov. 0. (Dor., 13.11.23.) 

Bullon. Drying-cylinders. 20,587. Nov. 7. 
linrny (Soc. of Chemical industry in Basic). Process 
of making disperse systems. 20.215. Nov. 3. 

Ironside, extraction and adsorber plant. 20,711. Nov. 8. 
Bin. u. Furnaces. 20,337. Nov. 5. 

lest, tip, and Teelmod -hcmieal Laboratories, Ltd. Inter- 
change of heat. 20,314. Nov. 4. 

Test ru p and Thomson. Treatment of liquids. 20.524. 
Nov. o. 

1. Complete Specifications Accepted 

11.070 (1923). Woosnam. Furnaces. (223,948.) 

19.870 (1923). New Eeeles Rubber Works, Ltd., and fox. 
Containers for storing acids, corrosive liquids, and the like. 
(223.997.) 

20.171 (1923). Heimsoth uml Vollmer ties. Reverbera- 
tory furnaces. (200, 1 44.) 

27.079 (1923). Dorman, Long and Co., Ltd.. Roelofsen, 
and Lowe. Production of fractional distillation. (224.085.) 

32,195 ( J 923). % Seri ve. Rotary drying and torrefying 
apparatus. (224,1 I J.) 

12.541 (1924). Brown and Son (Huddersfield). Ltd., and 
Child, tube mills, rotary kilns, rotary screens, •and the 
like. (224.173.) 

II.— Applications 

Asphalt Cold Mix, Ltd., and Levy. 20,171. See IN. 
Clmney and Neath. Distillation of coal. 20,718. Nov. 8. 
Chemical Engineering Co. (Manchester), Ltd., Bottersby, 
and Spensley. Refining or clarifying oils. 20,143. Nov. 3. 
Dvorkovitz. Manufacture of hard eoko. 20,170. Nov. 3. 
Clnsgow, Stclfov, and Humphreys and Dlasgow. Manu- 
facture of water -gas. 20,190. Nov. 3. 

Murtung. 20,320. AW* X.YIIL 

Harvey and Hoi ford. Dehydrators for treating oils. 
20,719. Nov. 8. 

logman, and Midland Coal Products, Ltd. Manufacture 
of briquetted fuel. 20.578. Nov. 7. 

Rice. Solid fuel. 20,140. Nov. 3. 


II. — Complete Specifications Accepted 

30,289 (1923). White (Dcurrul Motors Research Corp,). 
Pools for intornnl-romhust ion engines. (224.102.) 

2094 (1024). Syndikut fur Cnstnrs. hung. Dry distilla- 
tion of bituminous fuel. (210.797.) 

2700 (1924). Bros. Pyrogenic transformation of acetyl- 
ene or gaseous mixtures containing acetylene. (21 1.401.) 

1 3, 1 35 (1924). S)MMU‘cr-Bone< mirt , Ltd., end Dregson. 
Installations for carbonising coal or other fuel. (22 4,179.) 

IV.— Applications 

Bloxam (Akt.-Des. fijr Auilin- Fubrikni ion). Mamifael ure 
of quinonoidderivat ivesof 2: 1 nuphthopheiiolhia/.inr. 20.029. 
Nov. 7. 

Carptnael (Farhenfnhr. vorm F. Bayer and Co.). Manu- 
facture of dyestuffs. 20,7.15. Nov. 8. 

Johnson (Bndisi-lie Anilin- u. Soda-Fnbrik). Manufac ture 
of vat: colouring matters. 20,530. Nov. 0. 

IV. —Complete Specifications Accepted 

2379 (1924). Soc. of Chemical Industry in Basic*. Manu- 
facture of a thiunaphthisutiii and its intermediate products. 
(210.405.) 

3548(1924). Sue. of Chemical Industry in Basic. Manu- 
facture of a thionaphthisutin and its intermediate products 
(219.270.) 

V. — Applications 

Akt.-Des. fur Anilin Fabrikation. Manufacture of lustrous 
tluvads, 20,027. Nov. 7. (Her.. 14.11.23.) 

(V*lIon Werke Dr. A. Eicheugrun. Production of thin 
films of cellulose* derivatives. 20,329. Nov. 4. 

V. — Complete Specifications Accepted 

17.1,’M (1923). Lilienfeld. Mimufacture of cellulose* 

so I ut i o n s . (210,475.) 

10,512 ( 1924). Akt.-Cios. tiir Anilin-Fahrikatiou. Manu- 
facture of viscose silk. (220.282.) 

VI. — Application 

JiOontieff. Steaming and miring textile fabrics etc. 
20,183. Nov. 3. 

VI. — Complete Specification Accepted 

20,158 (1923). British Dyestuff* Corp.. Bnddiley. Shcp- 
herdson, Swann, Hill, and Lawrie. Dyeing acetyl cellulose 
or fabrics containing the sunn*. (224.077.) 

VII. — Applications 

Haider, and Chance and Hunt. Ltd. Manufacture of 
sulphuric acid. 20,435. Nov. 5. 

N aumlooze \ eunootsclmp Handelnuuitschuppij ( hi kro. 
Ma-nufacture of zinc oxide. 20.000. Nov. 7. (Her., 3.12.23.) 

Soc. 1 Air Liquidc*, Soc. Anon, pour 1 Elude ct I'Exploitu- 
tion dcs Procedes <1. Claude. Manufacture and purification 
of hydrogen. 20,280, 20.399. Nov. 4 5. (Pr., 3.0.24 and 

5.8.24.) 

VII.— Complete Specifications Accepted 

20,385 (1923). (Jaillard. Manufacture* of sulphuric acid. 
(202,029.) 

7484 (1924). Kassic .*. Calalvlic oxidation of anunoniu. 
(213,571.) 

11.039 and 11,040 (1924). Quail/, ct Si lice. Manufac- 
ture* of articles in silica glass. (224,103 and 224,104.) 

IX. Applications 

Asphalt ('old Mix, Ltd., and Levy. Bituminous emulsions. 
20,171. Nov. 3. 

(iirouard. Manufacture of Portland cement. 20,271. 
Nov. 4. 

Rigby. Manufacture of cement. 20.075. Nov. S. 
Twynam. Manufacture of bricks and tiles. 20.112. 

Nov. 3. 

IX. — Complete Specification Accepted 
23,11 1 (1923). Brown. Prevention of dry rot and wet 
rot in timber and wood. (22Lo43.) 
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X.— Applications 

Bo re hers and Sthnson. Manufacture of alloys. 20,405. 
20,550. Nov. 0. 

British Thomson- Houston Co.. Ltd. Methods of treating 
metals. 20,418. Nov. 5. (p.S., 0.1 1 .23.) 

Green ft wait. Method of treat in g ores ete. 20,424. Nov. 5. 
Stirnson. Manufacture of alloys. 20,551. Nov. 0. 

X. — Complete Specifications Accepted 

18,944 (1023). Che mien l Treatment Co. Desulphurising 
iron, steel, ferro-alloys, and other metals. (201,555.) 

19,208(1923). Schmidt. Separating particles of metal 
from a mixture of metallic oxide and metal. (223, 9(59.) 

19.838 (1923). Bengough and Stuart. Protecting surfaces 
of aluminium nr aluminium alloys. (223,994.) 

19.839 (1923). Bengough and Stuart. Producing a 
coloured surface on aluminium or aluminium alloys. (223,995.) 

25,584 (1923). Coignard. Obtaining a deposition of chro- 
mium by electrolysis. (224,005.) 

2(1,171 (1923). Koimsoth nnd Vollmer Cos. See l. 
20,990 (1923). Metallisation. Ltd. (Memvr’sohe Akt.-Gcs. 
fiir Sprit/.metall- Vcrdelung). Welding aluminium. (200,102.) 

X! -Application 

Richards, Wythcrs, and Sihuninile Insulator Co. Electric 
insulating-materials. 20.224. Nov. 3. 

XL— Complete Specification Accepted 

25,584 (1923). Coignard. SV, 

XU. Applications 

Chemical Engineering Co. (Manchester), Ltd., Battershy 
and Spensloy. 20.143. Srr, II. 

Duclaux. Purification and decoloration of oils and fats. 
20,205. Nov. 3. (Fr., 2.1 1.23.) 

Harvey and Hoi ford. 20,719. SV:<; 11. 

XIII.— Applications 

Evans. Separation of foreign matter from gum etc. 
20.324. Nov. L 

Phillip. Production of paint.-, varnishes, etc. 20,039. 
Nov. 7. 

XIII. Complete Specifications Accepted 

19,333 (1923). Kisler. Process for obtaining phosphores- 
cence in luminous paints. (207,780.) 

19,591 (1923). Consort, f. Elektro-Chom. Industrie. Pro- 
cess of improving resins. (201.910.) 

2787 (1924). Evans. Separation of kauri gum from 
foreign matter. (224.131.) 

XIV. — Applications 

.Falls. Buhl *er el c. substitutes. 20,382. Nov. 5. 

Warren. Production of metallised surfaces on rubber ete. 
20,517. Nov. 0. 

XVI. Application 

Soe. Cliimique do la Grande Paroisse. Azote el JYoduits 
Chimiqucs. Manilla (tore of fertilisers. 20,401. Nov. 5. 
(Fr., 13.3.24.) 

XVIL — Application 

20,048 (1923). Dextrin Automat tics. Liquefaction and 
saeeharitieat ion ot starch. (2l.«,70o.) 

XIX.-- Application 

Mijkal, Ltd., and Sierra. Apparatus for rnanu/aeturing 
milk etc. powder. 20.913. Nov. 3. 

XIX. — Complete Specifications Accepted 

21,478 (1923). Muller. Desiccation of vegetable material. 
(224,025.) v' 

22,031 (1923). Stevenson. PrtVServi^ milk ami other 
liquids. (224,037.) 

XX. —Applications 

Fernando. Medieijxpl compound. 20,295. Nov. 4. 

Imray (Farbwerkcv'-vorm. Moisior, Lucius, uud Brim in g). 
Manufacture of \votor-sohible condensation products. 20,730. 
Nov. 8. 


Imray (Soc. of Chemical Industry in Basle). Manufacture 
of esters of unsaturated ac ids. 20,628. Nov. 7„ 

XX.— Complete Specification Accepted « 

16,634 (1924). Akt.-Ges. fiir Anilin -Fabri kat ion . Manu-j 
facturo of vanillin. (219,676.) 1 

XXIII.- Application | 

Hartung. Gravimetric analyses of gas. 26,320, Nov. 4. J 


GENERAL NOTES I 

Official Trade Intelligence I 

The Department of Overseas Trade (Developmenl 
and Intelligence, 35, Old Queen Street, London 
S.W. 1) has received the following enquiries foL 
British goods. British lirms may obtain furthe^ 
information by applying to the Department ant 7 
quoting the specific reference number: — Australia?' 
Glassware, chin aware, (503) ; British MV.s7 Indies : 
Soap, china and earthenware, (505) ; Canada : Iron 
and lead pipe, rubber, (508) ; Oils, (Canadian Govern- 
ment Trade Commissioners Office, Portland House, 
73, Basinghall Street, London, E.C. 2) ; France : 
Leather, oils, (513); Germany : Hardware, (510); 
Heavy chemicals (517) ; Pig iron, tinplate, (518) ; 
N dherlamh : Iron and steel, (525). 

Notes on Plant and Products. 

Messrs. Fullerton, Tlodgart and Barclay, Ltd., of 
Paisley, have received an order from a large firm of 
soap manufacturers in Germany for a patent double 
effect evaporator plant for the production of glycerine 
from spent lyes. Prior to 1914 a similar plant was 
delivered and erected for the same firm in Dusseldorf ; 
the present order is thus a repeat, but for a larger 
installation. The present order will make tho sixth 
to bo supplied to Germany. 

Protection of Industrial Property 

In consequence of the accession of Greece to the 
International Convention for the Protection of 
Industrial Property, an Order in Council was made 
on October 9, 1924, applying the provisions of 
Section 91 of tho Patents and Designs Act, 1907. 
as amended by the Patents and 'Designs Act, 1914, 
and the Patents and Designs Act, 1919, to Greece, 
from October 2, 1924. A copy of the Order may be 
seen in the Patent Office Library, 25, Southampton 
Buildings, Chancery Lane, London, W.C. 2. 

Similar orders have been made in respect of Syria 
and Lebanon, owing to the accession of these coun- 
tries to the International Convention for the Protec- 
tion of Industrial Property. • 


PUBLICATIONS RECEIVED 

Production or Explosives jn tiie United States wring 

THE CALENDAR YEAR 1923, With HOtoS OH Mi tie Acci- 

dents duo to Explosives. By W. W. Adams, l’p. 32. 
Technical Paper 358. Price 5 cents. 

line Fkkmf.nth; cnd hire YVirki ngkn. By IVof. C 
Oppenhoimer, with u section on Physical Chemistry mid 
Kinetics. By Dr. Richard Kuhn. Fifth edition revised. 
Part HI, Pp. 321-48 . Leipzig: G. Thieiue, 1924. 
Price SX-90. 
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EDITORIAL 


NOTABLE feature of modern life is the pro- 
duction of great numbers of books devoted 
, to technical and scientific subjects and 
iigsfc these chemistry holds a very large place. 
.0 of these books are excellent, some are good, 
and some are merely indifferent. Milton believed 
that a good book is the precious life-blood of a 
master, and in Milton’s day, when the audience was 
snrU and very critical, many books doubtless 
mei :ed this description. To-day the audience is 
so vast and the subjects and the writers about them 
have become so numerous, that the leisurely trans- 
fusion of life-blood into a masterpiece has become 
impossible. Publishing has become a business, and 
writing has, too, in a way. Most modern books, 
even novels, attempt to expound a theory or 
elucidate a technical problem, and on every side 
authors are to be found addressing their audience 
from a special point of view. Few can afford the 
time or expense to read every book which appears 
and so most are willing to delegate the work of 
appraisement to the reviewer. Our reviewers have, 
in many ways, a difficult task. Usually busy men, 
they willingly give lip a considerable portion of their 
all-too-soanty leisure to read carefully the works 
we send them* and write down tlieir impressions 
fairly arid conscientiously. We know r the trouble 
t hey take, how r eager they are to discern merit or 
to reprove error. They have our warmest thanks 
and, knowing the interest taken in our reviews of 
books, wc are sure that our readers appreciate their 
service, too. n > have abundant evidence of the 
closeness with ch our reviews are read and this 
has induced us, levote considerable space in this 
issue to review*. a number of interesting books. 
For further information we have published some 
notes on the more important publishing firms, and, 
as. we so often receive requests for particulars of 
books on chemical subjects, we have printed a list 
of all the books which have been reviewed in our 
columns— and this means practically all the books 


published during the past twelve months. The 
literature of chemistry is growing so rapidly that 
some kind of guide is necessary and we believe that 
this list will be a useful feature of the Journal. 

* * * 

The notes on the various turns which publish 
chemical books remind us that the public attitude 
to publishers has changed very much since Longmans 
were founded two centuries ago. In those days 
publishers were booksellers and it was customary, 
when any large work was to be published, for two 
or three publishers to issue a joint edition. This 
admixtuy of the two sides led people to talk con- 
temptuously of publishers as “ booksellers. " History 
relates that Moore was furious because Byron wrote 
“ familiar letters to Murray, a bookseller," and the 
only defence put forward was that Murray kept 
his own carriage. It is even recorded that, at a 
literary dinner held during the Napoleonic wars, 
a toast to Napoleon was allowed on the grounds 
that he shot a bookseller. Saner views prevail 
to-day; and there will be no one to contradict the 
assertion that chemistry owes much to the publisher 
of works such as Thorpe’s Dict ionary, and treatises 
such as those of Mellor, Cohen, Friend and many 
others familiar to all chemists. The astonishing 
variety of subject dealt with in modern books on 
chemistry is well illustrated by the reviews printed 
in this number. An encouraging feature, too, is 
the more philosophic treatment of the problems of 
our science. There is a growing interest in the 
history of chemistry, there are valuable treatises 
on all branches of the science, and there are hopes 
that co-ordination will be soon within the compre- 
hension of all. Much of this we owe to the enter- 
prise of publishers, who are willing to print highly 
expensive works that are unintelligible, unfortunately, 
to the mass of the general public. It is for our 
readers to see that they are rewarded. 
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All the scientific societies are now' well into the 
work of the w inter session ; sections are joining $ith 
sections to discuss all kinds of subjects, and there is a 
stimulating atmosphere of co-operation. The art 
of the joint meeting is being practised vigorously this 
winter, and the enthusiast with a taste for meetings, 
and no dislike for a little travelling, can easily occupy 
most of his evenings in London, Glasgow' or Bristol. 
Manchester has, of course, long been familiar with 
the joint meeting and the interesting address delivered 
there recently by Sir William Willcox shows how 
valuable such meetings can be. The address, of 
which we print the major portion, is full of informa- 
tion and very suggestive. It is significant that so 
distinguished a lecturer should think it worth while 
to review the historical relations of chemistry and 
' medicine, two sciences which have been closely 
linked together in the past, and will be still more 
intimately connected in the future. There is a 
certain tendency to assume that chemistry is con- 
cerned solely with the collection of facts, and that 
the study of its history serves merely to prevent errors 
such as the inclusion of a Bunsen burner, dating from 
186(i, in illustrations of apparatus used by Dumas in 
1841 to determine the composition of water. History 
is useful iu this respect, but its true utility is not so 
readily apparent. It may seem paradoxical to claim 
utility for non-utilitarian studies such as the dead 
languages, history or similar subjects. But the fact 
remains th^t such studies are of the utmost value 
in directJMRe mental outlook. It was at one time 
customlMPIP advocate the study of history, Latin, 
or mathematics as a mental training. This does 
not state all the ease ; the mental outlook is more 
important than mere mental agility. Dr. Armstrong, 
in his presidential address, said that a man acquired 
a post by his competence, but succeeded afterwards 
by his ability as a man. Mr. Wool cock, our present 
president, is, it seems to us, actively pointing a similar 
moral in his insistence 1 that chemists in industry 
should consider the manufacturer’s problems more 
closely. It is a question of mental outlook, and the 
attitude of mind towards a problem will more often 
determine the success with which it is solved than 
extensive knowledge, necessary as this is. The 
investigator who possesses the history of his subject 
will, with the' lessons of the past familiar to him, be 
unconsciously more prepared to advance than he who 
possesses the facts of the immediate present and 
nothing more. The complete chemist will always 
be more than a chemist, and to show that the question 
is of more than academic importance, it may be 
pointed out that the technical staff of more than one 
large and successful business organisation is recruited 
solely from those who combine competence with the 
right mental outlook. 


THE INFLUENCE OF CHEMICAL RESEARCH 
ON MEDICINE AND FORENSIC MEDICINE* 

By SIR WILLIAM WILLCOX, K.C.I.E., M.B., F.I.C. 

Chemistry at the present day may rightly be 
described as an exact science. It is only during the 
last 150 years that it has become so, and it is w r ell t< 
remember what a debt chemistry owes to physics foi 
its present prominent position among the exae 
sciences. Medicine has been closely linked witl 
chemistry from the earliest times, and each, during 
their earlier development, has owed much to th< 
other. Medicine, at the present time, may be de 
scribed as an applied science. Many of its problem* 
have been too difficult for solution beyond possibility; 
of doubt, and theories and speculations still occupjL- 
a prominent position in the medicine of to-day. By) 
researches in chemistry and the ancillary sciences', 
many of the problems in medicine are being elucidated, 
so that as time advances theories and speculations 
are being gradually displaced by deductions based on 
exact scientific observations. It is doubtful, how- 
ever, if medicine eari ever possibly become a science 
characterised by such exactitude as obtains in 
chemistry. Too many complicated factors play a 
part in the processes of physiology and disease to 
render this attainable. It is certain, however, that 
the application of exact chemical methods to prob- 
lems of medicine and physiology has done more than 
anything else to clear away error and to lead to the 
proper understanding of the difficulties with which 
they arc confronted. 

The development, of chemistry has been divided 
into the following periods : — Firstly, the prehistoric 
period, dating from prehistoric times to 1500 B.c. 
The next period was the alchemic period of 1500 b.c;. 
to 1500 a.i>. It was diuing this period that scientific 
workers attempted to transmute metals and 
that the ancient Indian and Greek natural philoso- 
phers conceived their idea of atoms, a conception 
which w f as later elaborated and formed \ 
basis of Dalton’s atomic theory. During this al- 
chemical period, chemistry appears to have had 
little relationship with therapeutic medicine, but 
its association with toxicology was very close. 
Poisoning and antidotes for poisoning appear to 
have exerted a great fascination on the human race 
from earliest times, and they are frequently men- 
tioned in the earliest writings. Xenophon, 410 b.c., 
relates that the use of poisons w as so frequent among 
the Modes that it was an ancient custom for the cup 
bearers to taste the wine before presenting it to the 
King. Criminal poisoning is referred to in Roman 
history in 331 B.c ., when twenty matrons w'ere sur- 
prised in the act of preparing a poison which they 
were compelled by the magistrates to drink and from 
which they perished. Roman law, 82 b.c., contains 
an enactment dealing with the crime of poisoning, 
and a later enactment dealt with the use of poisons for 
procuring abortion. In the first century b.c. Mithri- 
\ 

* Address. .delivered at a joint meeting of the Manchester 
Sections of the Society of Chemical Industry, the Society 
of Dyers and Colourists, the Institute of Chemistry and the 
Manchester Literary and Philosophical Society. 
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dates was so interested in poisons that he personally 
conducted toxicological experiments on condemned 
criminals and others. He wrote a book on the 
subject, and he invented a universal antidote for 
poisons which Celsus describes as containing 36 
ingredients. It is recorded that when Mithridates, 
tired of life, wished to commit suicide, his constitu- 
tion had been so long inured to antidotes that poison 
had no effect on him. He was, therefore, compelled 
to ask a Gallic mercenary to despatch him with 
bis sword. 

With the renaissance in Italy, poisoning became 
a fine art, and political murder by poison was in 
time days considered to be quite legitimate, as is 
evidenced by the secret archives of the Council of 
Ten at Venice, 1400 a.d. to 1500 a.d. It was in 
this period that Pope Alexander VI and his son 
Ofesar Borgia committed numerous murders by poison, 
and Pope Alexander VI himself fell a victim to 
poison in 1503, his butler giving him the poisoned 
wine intended for one of his victims. Poisoning 
in England was not unknown at this period, and in 
1531 a.d. a statute of Henry VIII ordered poisoners 
to be boiled to death. Up to the nineteenth century 
criminal poisoning was very common, and probably 
preparations of arsenic and corrosive sublimate were 
most commonly used. The methods of diagnosis 
of poisoning depended mainly upon tho supposed 
circumstances attending the administration. The 
post-mortem appearances in cases of poisoning 
appeared to have been very little understood, and 
importance was attached to signs such as livid i t v, 
discoloration of viscera, etc., which we now know 
* to be merely tho ordinary post-mortem changes and 
fnot in any way characteristic of death by poison. 
In those (lays anyone suspected of poisoning stood 
very little chance of escape. 

Toxicology did not really make any great advance 
until the development of modern chemistry and the 
application of accurate analytical methods. Tho 
only certain signs of poisoning are the identification 
and estimation by analysis of the poison in the body. 

In the third period, the lat ro-Chemical period 
1500 — 1700 a. D., chemical investigations were mainly 
directed towards the cure of all ills, the elixir 
vihv.. During this period, phosphorus was dis- 
covered, and improvements were effected in many 
processes, such as the making and staining of glass 
and of earthenware. This period is of value to medi- 
cine in the discovery of sodium sulphate by Glauber. 

The Phlogiston, or fourth period, from 1060- 
1775 a.d., marked the efforts to explain tho changes 
occurring in combustion and chemical combination. 
The work, t hough much of it was unfertile, paved the 
way for, and was the precursor of, the next period, 
which is the Quantitative Period, in which the 
foundation of modern chemistry was laid. 

The fifth and last period, the Quantitative Period, 
from 1775 a.d. to the present time, marks the 
development and growth of modern chemistry. 
Oxygen was discovered by Priestley in 1774, and also 
independently by Scheele in 1777. Hydrogen was 
discovered by Cavendish in 1706, and, in his experi- 
ments on air, he found that 120th part of air resisted 
change, thus foreshadowing the discovery of argon 


by Lord Rayleigh and Sir William Ramsay in 1894. 
Scheele discovered chlorine in 1774, but thought 
it was a compound. Gay Lussac, in 1809, and Davy, 
in 1810, demonstrated the elementary nature of 
chlorine. Scheele discovered arseniuretted hydrogen 
in 1775, and hydrocyanic acid in 1783. It is unnec- 
essary to pursue further the numerous discoveries 
made in the early part of this period by men whoso 
honoured names are household words in the history 
of chemistry. It is interesting to note that theso 
early workers made use of physiological experiments 
on animals in their researches. 

The foundations of toxicological analysis were 
laid by the early work of this period. Thus, the 
Marsh test for arsenic was discovered in 1836, 
and further perfected by Berzelius. In 1839, it 
was shown that in certain eases of arsenical poisoning 
arsenic could be detected in the liver, spleen, heart 
and muscles, indicating that analysis should be 
made not only of the stomach and intestines but of 
the other organs of the body. The importance of 
the absorption of poisons, and the realisation that it 
is the absorbed poison which causes death in most 
instances, was thereby appreciated. 

In 1844 ffresenius and Van Walberg devised a 
method for the systematic research of all poisons 
and for the destruction of organic matter viscera — 
as a preliminary to analysis. This method of analysis 
is in common use to-day. In 1 850, St rauss discovered 
a process by which alkaloidal poisons could bo 
extracted from viscera, and this process, in a modified 
form, is one in common use to-day in the toxicological 
analysis of viscera in cases of poisoning by alkaloids. 

We come to modern developments of chemistry. 
Liebig (1803 to 1873) may be regarded as the founder 
of organic chemistry. He elaborated the methods 
of ultimate organic analysis by combustion, and he 
applied his knowledge to the development of physio- 
logical and agricultural chemistry. Liebig's work 
was the foundation of the chemistry of the pro- 
teins and metabolism. 

Pasteur was a chemist who had, perhaps, the 
greatest outlook on science of anyone in history. 
He is, indeed, claimed as the founder of modern medi- 
cine, though he had no official medical qualification. 
Pasteur's investigations of fermentation led him 
to the study of bacteriology. He demonstrated 
conclusively the Germ Theory, and showed, in a 
famous lecture at the Sorbonne in 1804, that the 
theory of abiogenesis, or spontaneous generation, 
advanced by Dr. Bastian in this country, was un- 
tenable. He demonstrated that the growth of 
organisms in sterile culture-media only occurred 
after these media had been inoculated with living 
organisms. The truth of omnia vivum ex vivo waa 
demonstrated conclusively by his experiment, and 
this work was fully confirmed by Professor Tyndall in 
this country. This work of Pasteur led to the study 
of wound -infection by Lord Lister, and the birth of 
antiseptic, and, later, aseptic, surgery resulted. 
The human race owes an ineffable debt of gratitude 
to Pasteur and Lord Lister for their researches, 
whereby wounds and surgical operations have been 
delivered of the dread of infection and countless 
lives saved. 
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Pasteur’s work on fermentation was followed by 
masterly studies in silkworm disease, anthrax, 
vibrio-sepsis and chicken cholera. Pasteur went on 
from the determination of the cause of disease to 
discover methods of immunity, and in 1881 he gave 
a brilliantly successful public demonstration in 
France of the practical value of his immunising 
methods against anthrax. He also discovered the 
means of immunising animals already infected 
with rabies by the injection of emulsions of the 
attenuated spinal cords of infected animals. This 
method is still in use in all parts of the world at 
the present day, and the discovery is all the more 
remarkable in that the organism causing rabies has 
not even yet been isolated. 

Passing on from Pasteur, we come to Emil Fischer. 
Ho was a chemist to whom modern medicine and 
physiology owe an enormous debt of gratitude. 
His work on the proteins led to an understanding 
of the constitution of the protein molecule, and 
the methods by which the metabolic processes in 
the body bring about its synthesis. His discovery 
of phcnylhydrazine led to the foundation of a more 
precise knowledge of carbohydrate metabolism and 
diabetes. He discovered veronal, and a host of 
other new drugs whereby toxicology was greatly 
advanced. 

Paid Ehrlich, another great chemist, by his 
chemical studies, and their application to medicine, 
lias been one of the greatest benefactors of modern 
times. His experiments on dyes and tissue-staining 
led to the discovery of the tri-acid stain whereby 
the study of histology was greatly advanced. He 
discovered the Fuchs in stain for tubercle bacilli in 
1882 and enunciated a theory of immunity which 
has been, and still is, the guide-post to numerous 
discoveries, such as that by Wassermann, of the 
famous common fixation test for syphilis and other 
diseases. Ehrlich’s name will always be associated 
with the discovery of Salvarsan and the allied 
arseno-bonzol derivatives, which have been of 
incalculable value in the treatment of syphilis, 
relapsing fever, etc. Ehrlich, by his study of the 
blood eorpsucles, consequent on his perfection 
of staining methods, became the founder of haema- 
tology. 

Modern medicine has become an applied science, 
and its advance is mainly due to the application 
of accurate scientific investigation. The chemistry 
of digestion, the processes whereby renal and skin 
excretions are effected, the processes of metabolism, 
all these owe their elucidation to modern chemistry. 
The fascinating phenomena of internal secretion are 
essentially chemical processes, and olfer a very wide 
field for further research. 

One of the most interesting discoveries of recent 
times is the isolation of adrenalin, the active prin- 
ciple of the internal secretion of the suprarenal 
glands. Its chemical and physical properties have 
been accurately determined, and its physiological 
action is quantitatively known. It is of interest 
to note that adrenalin has been artificially syn- 
thetised, the synthetic product being known as 
suprarenin. 


What a wide field of research is still open 
chemistry and biochemistry ! The vitamins ' 
a most important part in nutrition. Their resist 
to heat and the methods of extracting then? 
known, but none of them has yet been iso 7 
and their chemical constitution is unknown. / 

As instances of the recent developments in 
cine, developments which owe their discovery * 
to chemical research, mention may be n 
micro- chemical processes which enable t) 
protein nitrogen, and the creatinin and uW 
blood to be determined. 

The application of chemical methods wher' 
free and organically combined hydrochlc* 
in the stomach could be determined, and 
organic acid could bo estimated, have hd 
utmost value in medical diagnosis. * 

Most valuable research on liver disease a/ - Alice 
has been carried out during the last five bars. 

This has been based entirely upon the civ* / vork 
of Van den Bergh, who discovered a mef . esti- 
mating the bilirubin in the serum fr small 
quantity of blood, the method being 3d on 
Irving’s discovery of the test for bilirum 

Medicine requires all these new tests vc /, very 
much. As soon as ihey are all published hey are. 
adopted in all the hospitals in the country. The 
great debt which modern medicine owes tc 
chemistry, could not be better illustrated thr n 
by the isolation, due to Banting, Best, a.* 
MacLeod, and their co-workers, of insulin and , j , , 
use in treating diabetes. The discovery of insulin 
really depended upon the preliminary chemical work 
in perfecting the methods of estimating sugar, acetone 
and diacetic acid in the blood, the carbon dioxide 
combining power of the blood, and so on. Just as a 
great victory in war is usually the culmination of 
steady and painstaking preparation with an object 
in view, so a great discovery in scientific research is 
not to be looked for by fortuitous investigations, 
but rather as the crowning-point of steady and 
painstaking investigations along carefully tliought-out 
and definite lines. 

The perfection of methods of toxicological analysis 
with which the name of Sir Thomas Stephenson will 
ever bo associated has added greatly to the advance- 
ment of toxicology. The application of newly- 
discovered tests for the alkaloidal and other poisons 
has been of great importance. For instance, in the 
Palmer case at Rugeley, in Staffordsjiire, there is 
little doubt that it was a case of strychnine poisoning, 
but at that time (1855) the test for strychnine was 
not known. The expert for the Crown was unable 
to say that strychnine was present. From the 
clinical evidence it seems pretty clear that the death 
was from strychnine, and Palmer was convicted of 
murder by poison by strychnine. If that evidence 
were presented to-day to the Court, Palmer ought to 
have got off. There is only one proof for poisoning, 
and that is finding the poison in the body. 

The Crippen case was interesting because hyoscin 
was e ’”ery decomposable alkaloid, and that no one 
could possibly find it in the body after a few days or 
weeks. Dr. Crippen buried the viscera in quicklime, 
which helped to preserve those viscera ; otherwise I *■ 
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doubt if the hyoscin would ever have been discovered. 
It took a month to get out the hyoscin. One dare 
not go above blood heat; above blood heat the 
hyoscin would have been hydrolysed. So one had 
to work, in the extractions and 'evaporations, at 
about the temperature of the body, and then one 
succeeded in getting an alkaloid which gave all the 
chemical tests for hyoscin. 

A great advance in the toxicological detection of 
arsenic followed the introduction of the electrolytic 
Marsh-Berzelius test. Before that test was intro- 
duced- it was rather a nightmare doing toxicological 
analyses in suspected cases of poisoning by arsenic 
sometimes, because at one period, just after the War, 
it was very difficult to get hold of pure zinc. The 
electrolytic Marsh- Berzelius test has done away with 
all that anxiety. You may get rather lower results 
with it, but you get reliable ones, and there is no 
danger of finding some poison which was not in the 
viscera. This test was first applied by me for forensic 
purposes in the “ Sutton” case in 1911. I took the 
precaution of not relying entirely on the Marsh - 
Berzelius test, and estimated the arsenic in the 
^viscera as sulphide, obtaining enough evidence to 
pay it was a fatal case of poisoning. 

| Veronal is another substance of very great import- 
Viice in toxicology which I should like to see abolished 
Vjpm pharmacology. There are an enormous number 
rYdeat-hs from veronal, and many are not diagnosed, 
r^ause it is thought the death may be due to natural 
Pluses. The method of determining veronal is 
straightforward and simple. It is one that I pub- 
lished in 1913, and I think it has been of use in the 
analysis of cases of veronal poisoning. 

In connexion with the analysis of blood stains, 
the precipitin test has enabled the medical-legal 
expert to say not only that the stain of the blood, 
but the animal species of the blood can, in most cases, 
be accurately determined. This method has been 
used by the scientific workers for the Home Office, 
certainly for the last fifteen years. Toxicological 
analysis is usually complicated by the presence of 
organic decomposable matter, and requires experience 
and care in order that errors may be avoided. It is 
really a branch of applied chemistry, and requires a 
great deal of practical experience. It is not a 
subject that can be lightly undertaken, because the 
organic matter may lead one astray if one is not 
alive to this possibility. 

A very important function of the medical man and 
chemist is the giving of evidence in Courts of Law, 
or before Government Commissions, Departmental 
Committees, and other public bodies, who are con- 
ducting enquiries into subjects of a chemical or 
medical nature. The enquiries may be of a criminal 
or a civil nature ; whichever it is the function of the 
scientific witness is the same. The giving of evidence 
by the scientific witness is one of the greatest privi- 
leges and honours which fall to his lot. 

It is important to realise that the true function 
of the expert witness is to assist the Court of Enquiry 
by his expert knowledge and experience. He is not 
there to win the case for any particular side. He 
should not be an ex parte witness, and he should bo 
ajwlii^y lree from bias. This is supremely essential 


in criminal cases, but it should be none the less 
important that in a civil case the expert witness 
should be absolutely impartial. The giving of 
scientific expert evidence is a responsibility which 
should not be lightly undertaken. Statements of 
fact, on which the enquiry is based, should be care- 
fully considered and examined in a critical spirit. 
The scientific witness should refresh himself by the 
most careful study of the literature and scientific 
knowledge relating to the subject in question. If 
necessary, lie should conduct scientific experiments 
and investigations to elucidate any difficulties which 
may arise. An exceedingly interesting example of 
that is a celebrated Shampoo ” case. Tetrachloride 
of carbon was at that time popular as a shampoo 
among ladies, but its use is now forbidden. The 
vapour was found to be very heavy, and a few breaths 
of it would prove fatal. 

Sometimes before you can form an opinion you 
may have to do some experiments. The expert 
witness should turn and turn about in his mind the 
subject on which he is asked to advise. He should 
unsparingly cross-examine himself on every aspect 
of the question. It is of great advantage that an 
expert witness should imagine himself to be in the 
position of judge or cross-examining counsel, and to 
try and view the subject of enquiry from their point 
of view as well as from the aspect of the counsel on 
whose side he is engaged. The success of an expert 
as a witness is much assisted by an appreciation 
of the psychological attitude of those who question 
him. This view of things will enable the scientific 
witness to anticipate the questions which are going 
to be put to him and it will make him tolerant and 
charitable to the searching questions of the cross- 
examining counsel. Before being called upon to give 
evidence, the expert witness should express his opinion 
on the facts before him, in a written rejx)rt, and it is 
well that the reasons for the opinion should be concisely 
stated in the report. The (minions expressed in the 
report should be unalterable views on which the 
expert has no doubt whatever. In giving evidence, 
the witness should remember that it is his duty to 
help the Court by answering questions put to him in 
a clear, concise, fearless, and audible manner. Many 
witnesses do not speak up in giving evidence. It is 
rather bad for the reporters who are present. 

In giving evidence- in-chief, the answers should 
be brief and to the point . In cross-examination, the 
answers should, where possible, be as concise and clear 
as in evidence-in-chief. Lengthy explanations and 
evasions of a direct answer are likely to create a bad 
impression. A direct negative or affirmative should 
be given where possible. If this is not possible, the 
reasons for the inability to give a direct answer 
should be clearly and curtly stated. Lengthy 
explanations and attempts to give lectures in the 
witness box are apt to "weaken the evidence, and to 
raise points of which the cross-examining counsel 
will not fail to take advantage. 

The duty of a witness, whether he is an expert 
witness or an ordinary witness, is to answer questions 
put to him by those intended to do so. He should 
avoid making any statements which are not answers 
to questions put to him. The expert witness should 
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avoid giving any answers which are not absolutely 
freo from ambiguity. Thus, for instance, if a question 
is a double or triple one the witness should ask for 
the question to be suitably divided so that separate 
answers may be given to each. 

If quotations from books or reports are put to him, 
the expert witness will be wise to ask to see the works 
in question, and to give his explanation of the bearing 
which any written statement lias on the inquiry. 
Generally, when one is confronted with a book 
some passage is picked out which happens, perhaps, 
to tell against the evidence one may have given, 
whereas the whole book is supporting the evidence. 
Similarly, with statistics and reports. 

From a very lengthy experience as a forensic 
witness, T should like to express my very great 
appreciation of the courtesy and consideration which 
are invariably extended by the members of the legal 
profession to those of our profession. It is the duty 
and privilege of the expert witness to assist justice 
by his experience and advice. It is also his duty to 
ensure that his views are clearly put before the Court, 
and not one jot or one tittle should he 'withheld or 
left in doubt. 

To conclude, the relationship between chemical 
research and medicine is so close that advances in 
each occur pari passu. With the development of 
bacteriology fifty years ago, and the impetus derived 
from its application to medicine, eftemistry became 
somewhat overshadowed. There have been clear 
signs of a great revival in the study of biochemistry 
during the last ten years, and at present medicine is 
looking towards chemistry for great and immediate 
advances. Physical chemistry opens the gates to 
advances in an untrodden field of medicine and 
therapeutics. Already, colloidal chemistry is sup- 
plying a host of new remedies possessing special 
attributes owing to their physical state. In the solu- 
tion by chemical methods of problems relating to 
disease or poisoning iu the body, observations and 
analyses are often perforce conducted with very small 
quantities of material. It is for this reason that 
micro-chemical and colorimetric methods are fre- 
quently employed. In doing analysis on a poisoning 
case you have to work with very small quantities of 
material, tiny little test tubes, or perhaps even 
capillary tubes, and to do the tests on small watch 
glasses. 

In chemistry, as in medicine, specialisation of 
work has become necessary, since the fields of each 
arc so vast. The interest taken by the various 
chemical societies in this country in biochemical 
problems, the rapid growth and influence of the Bio- 
chemical Society, and the attention given to bio- 
chemical problems by the various physiological and 
pathological societies, are all evidence of the intimate 
co-operation existing between chemistry and medi- 
cine. Pure chemistry has, as its religion, absolute 
accuracy of work. It is necessary that this spirit of 
accuracy should be the foundation of all those 
branches of chemistry applied to medicine. The close 
co-operation between pur$. chemistry and those 
branches applied to medical research is the best 
safeguard against any dangers from over-specialisa- 
tion. Biochemistry will be best advanced by the 


application of the principles of pure chemistry in 
its work. It is to be hoped that biochemistry will 
more and more attract to its ranks men who, like 
Pasteur, have engrained in them the principles and 
methods of pur$ chemical science, and who will 
approach biological problems in that spirit of critical 
judgment and of experimental investigation which 
aro so essential for great work, 

FURTHER DEVELOPMENTS IN 
PULVERISED FUELS 

(From a Correspondent) 

•Remarkable improvements in the technique of 
pulverised-fuel tiring continue to he made in the 
United States, one of the latest principles being that 
of complete automatic control of the working of 
boiler plant. This is being tried with success on 
a number of large boilers, notably at the Cahokia 
power station on the Mississippi at St. Louis and at 
the Cleveland oleotricity station. The principle! 
consists essentially in controlling electrically, accord-/ 
ing to the variation in tho actual steam flow, thtf 
rate of the feeders which supply pulverised fuel t / 
the burners, together w ith the height of the damper/ 
that is, a variation in tho delivery to the combust i ; 
chamber of both the coal and air supplies. At / j 
same time, the ratio between tho two is Kept const i 
so as to ensure maximum carbon dioxide and d 
bustiou efficiency, irrespective of the amount of 
coal being burnt. 

At the Ford plants, the second installation of 
four huge boilers of 20,400 sq. ft. heating surface 
each is now ready to start up at River Rouge, 
Detroit, and Mr. Cotteroll, of the Underfeed Stoker 
Co., Ltd., states that tho plant at Walkerville, Canada, 
has three boilers of 13,500 sq. ft. heating surface, and is 
to work in conjunction with the new “ Caracristi *’ 
process of low-temperature carbonisation, in which 
a J in. layer of roughly pulverised coal travels on 
a cast-iron plate conveyor swimming on a bath of 
molten lead at about 1200° F., the carbonisation 
being said to bo complete in five minutes. The 
residual low -temperature fuel, containing about 
10 per cent, volatile matter, is then to be used in 
the pulverised condition in place of raw coal. 

The pioneer plant at Lakeside, Milwaukee, with 
“ Lopulco ” pulverised fuel, has now r started up tho 
second section of the station comprising eight boilers 
of 17,500 sq. ft. heating surface, and at the Cleveland 
Electric Illumination Company, there are four 
double boilers, each having a total heating surface 
of 30,600 sq. ft-., and ranking therefore amongst the 
largest in the world, fired with “ Lopulco ” pulver- 
ised fuel from both sides. 

With regard to the Allegheny Steam Heating 
Company of Pittsburgh, with the largest single 
boiler in the world, 32,750 sq. ft. heating surface, the 
furnace is designed for a rating of no less than 
40,000 lb. to 450, (MX) lb. of water por hour, that is 
a ratio of 11 : 1, and the whole operation is extremely 
satisfactory, giving continuously 15-5 per cent, 
carbon dioxide. 
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Notes on some of the more important organisations and firms 


An account of the more important publishers of 
chemical books in the English language is no mean 
matter. Publishers of chemical books do not confine 
their attention to chemical books ; they include in 
their wide purview other subjects such as gas manu- 
facture, politics, poetry, history, mathematics, fortifi- 
cation, the use of the globes, Persian carpets, ants, 
beetles, grubs obscure, and wriggling worms. A few 
of them, but only very few, deal with the law in 
addition to science ; the legal publishers as a rule 
stick to the law and to what the law produces. 
Uthough there are a few firms which make their 
nain business the publication of technical books. 
Or instance, Messrs. Crosby Lockwood and Son and 
* ts. C. Griffin and Co., these are exceptions, 
quently, a statement about publishers of 
iji books must be nearly as comprehensive as 
tjt books and to deal with the books pub- 
\firms in existence to-day does not narrow 
very much, for some of the veterans in 
s go back to the early days of publishers, 
V‘ days when there was no marked dis- 
i/ween a printer and a publisher, 
i . of our publishing houses are sufficiently 
, :e, middle-aged, one might call them without 
being offensive, for the Oxford University Press was 
founded in 1468 and the Cambridge University Press 
in 1521 . Those dates were once fin de sikle , but surely 
now belong to the middle ages. Then there are a 
few linns w hose history goes back to the eighteenth 
century, one of these (Messrs. Longman) to the 
early part of the eighteenth century, and, of course, 
there are the new-comers of whom Messrs. Black ic 
and Son and Messrs. C. Griffin and Co. have now 
attained years of discretion, having been upwards of 
a hundred years in bu ness. One of the new up- 
starts, the firm of Mac mi Jan, has by strict attention 
to appearances almost attained to respectability, 
but if the truth were known, and vve scorn anything 
short of the truth, they have merely a beggarly 
eighty odd years of existence to their credit. We will, 
however, do them the justice of stating that they 
have never claimed to be veterans. They have never 
been ashamed of their youth and inexperience or of 
anything else, and to the best of our belief we do not 
know why they should be. As for some of the 
infants — one firm had the audacity to come into 
existence in this very century, which is now miming 
— we can hardly consider them as deserving any 
mention, but they, too, w ill in time grow up and we 
will insert a few particulars about all, even those 
w'hose birth belongs to this era of short hair, short 
clothes, short hours of work, and short hours of 
sleep, shortness of money and of a good deal else. 

The Oxford University Press 

The first book printed on behalf of the University 
of Oxford was dated mcccclxviii. Many good 
authorities consider that 1468 is too early a date, and 


that an “ x *’ has been accidentally omitted. On 
the other hand, we may remind our readers that at 
the time in question the use of Roman figures for 
dates and in book-keeping was almost universal, 
except in Italy, and that the omission of an l ' x ” in 
the date of a publication would have been more 
easily detected then than now. VYc do not know' the 
evidence on either side. The University authorities 
appear in one place to think their Press began in 
1478, in another place they appear to think it began 
in 1468. Whichever date, is (lie correct one, there is 
no doubt that the Oxford University Press only 
slowly emerged from obscurity. Early in the 
eighteenth century the University acquired the copy- 
right of “Clarendon's History of the Rebellion/’ 
and out of the profits of this w ork built the home of 
the Clarendon Press. They have retained the copy- 
right — so wo suppose — to this day; for there are 
always a few' exceptions to every broad principle ; 
and the wind is tempered to the shorn lamb. We 
think of keeping such an animal a*s a domestic pet 
during the ensuing winter, until, say, the end of 
March. If the experiment is not a success we sup- 
pose we. must buy a new overcoat, but we are of a 
sanguine humour. With the encouragement of a 
Royal Charter or two the Oxford University Press has 
flourished exceedingly during four centuries ; it has 
published Latin and Greek books in profusion 
and of these we have a few on our own shelves, 
including the edition of the “ Epistles of Phalaris,” 
of date 1718, and made by Charles Boyle, a relative of 
the more famous Boyle, who was the father of modern 
chemistry, and brother of the Earl of Cork. A 
famous book in its way, too ! In accurate and com- 
prehensive dictionaries the Oxford University Press 
delights ; the u Oxford English Dictionary ” would 
do our writing a great deal of good if we had time to 
go through the bulky volumes with care : and think 
of Liddell and Scott and the li Lexicon ” : Sehelleri 
and the “Dictionary of National Biography*' ! But 
ever since the day of Boyle’s ‘‘ Phalaris” the Univer- 
sity has adopted a high standard before conferring 
its hall-mark on a work, not only a high standard of 
printing and paper, but of writing and scholarship. 
There are certain books of which you could say at 
once that they would be suitable for the Clarendon 
Press. We recognised Pollock and Maitland's “His- 
tory o* English Law ” as belonging to this class, and 
Pollot ’s “ Leading Cases done into Verse ” as being 
altogether too frivolous. But memory being uncer- 
tain we turned up the title page of Pollock and 
Maitland and found it was published by the Cambridge 
University Press. Well, well; and Pollock was an 
Oxford professor. The book w r as good enough to 
have been published by the Clarendon Press, and 
that is a compliment to both the book and the Press. 
The Press has branches in New* York, Toronto. 
Melbourne, Bombay, Edinburgh and Glasgow, and 
agents in half-a-dozen other cities in different parts 
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of the world. Among its chemical publications are 
such well-known works as Monier Williams’ “ Power- 
Alcohol, J ' and Morrell’s “Varnishes.” 

The Cambridge University Press 

The Cambridge University Press dates from the 
year 1521 . Since then it has steadily grown in 
importance ; John Field who was put in charge of 
it in the year 1655, showed his zeal by building a new 
printing-house which remained in use until 1827 ; his 
printing room was “ sixty feet by twenty, held six 
presses, had paper windows and a pleasant garden.” 

The Cambridge University Press was one of the 
earliest firms to make use of Earl Stanhope’s invention 
of stereotype plates, and bought two presses of his 
invention in the year 1804. 

Oxford has its Clarendon Press; Cambridge, its 
Pitt Press housed in a building which was erected 
and paid for out of the surplus cash provided for a 
statue for William Pitt, a former member of Pembroke 
College. Oxford was much helped by Archbishop 
Laud ; one of the distinguished men who helped to 
put the Cambridge Press in order was Richard 
Bentley. Bentley knew more about Boyle’s edition 
of the “ Epistles of Phalaris ” than did Boyle or any 
once since his date. His controversial methods were 
superb ; he was a Yorkshireman ; there are no 
scientific men now alive who could deal with a 
controversial subject as Bentley did, but if any wish 
to make the attempt it should be one of 

" the sons of Margaret and Clare-hall, 

Where Bentley late tempestuous wont to sport, 

In troubled waters, but now sleeps in port.” 

Well, in 1742 we suppose the college port was as 
soothing as it is now. 

The Cambridge University Press has published 
Bibles, Histories, both Ancient and Modern, many 
mathematical and physical books including the 
works of Cayley, Kelvin, Tait and other well-known 
authorities. We fancy it has not published the 
works of Newton, a mathematician and physicist of 
equal repute. Of books more directly interesting 
to the chemist should be mentioned, Bohr, on “ The 
Theory of Spectra and Atomic Constitution,” Ruther- 
ford, on “ Radio-active Substances,” and Whetham 
on the “ Theory of Solution,” Liveing and Dewar, 
“ Collected Papers on Spectroscopy,” and Muir s 
“ Principles of Chemistry.” 

The House or Longman 

University Presses have many advantages, but 
they have no pedigree. No-one could write a 
“ Forsyte Saga ” about one of them. When we 
come as we do now to the private firms who publish 
we are struck by the fact that the businesses are 
good enough to keep. The writer of these notes 
has a better knowledge of the lead business than of 
the publishing business and he notices this common 
characteristic : each of these industries is sufficiently 
remunerative to enable a modest man engaged in it to 
rear a modest family ; each is sufficiently respectable 
to justify the sons and grandsons in continuing to 
engage in it. Some of the publishing firms have 
continued in the same family for four, five, or even 
six generations, some lead smelters and red-lead 


makers have kept the business in the family for at 
least a hundred and fifty years. Brewers have 
amassed money too easily ; they tend to become 
peers and bankers ; their sons join the Diplomatic 
Service. We cannot recall any publisher or any lead 
manufacturer who became a Viscount ; Peers, idle 
Peers, we know not any who came from these origins. 

The house of Longman goes back to the year 1724, 
when Thomas Longman bought the business which 
had been Taylor’s in Paternoster Row, London. 
There they are to this day in the very place where 
“ Robinson Crusoe ” was published in 1719 by their 
predecessor, Taylor. Upwards of two hundred years 
of steady publishing, always improving a little, 
better type, better paper, better remuneration for 
the authors, income tax and no doubt finally super- 
tax for the publishers. Two hundred years the 
Longmans have been there, two hundred more will 
bide, very likely. They joined with four other 
firms in publishing “ Johnson’s Dictionary,” they 
published all kinds of other books, the “ Voyage of 
the Sunbeam,” Macaulay’s “ History ” and Disraeli’s 
novels ; so far as we know they are the oldest private 
publishing firm in the country since, in 1890, they 
bought up a yet older firm, Messrs. Rivington, 
founded in the reign of Queen Anne. A casual 
inspection of a few hundred chemical books leads 
us to estimate that Longmans have published more 
chemical books that we should care to have on our 
shelves than any other firm ; “ Monographs on 

Physics,” including Lymans’ “ Spectroscopy of the 
Ultra Violet,” and J. J. Thomson’s “ Rays of Positive 
Electricity ” ; a series of Text-Books of Physical 
Chemistry, including Findlay’s “ Phase Rule,” Baly’s 
“ Spectroscopy ” and Desch’s “ Metallography ” ; 
then a series of monographs on Industrial Chemistry, 
including Morgan’s “ Organic Compounds of Arsenic 
and Antimony,” Bone’s “ Coal,” Halo’s “ Electro- 
lysis,” Perkin’s “ Natural Colouring Matters,” and 
several other books fit to be in every gentleman’s 
library ; a series of books by Stewart and another 
series of books by Plimmer, on Biochemistry. Do not 
allow us to omit Thorpe’s “ Dictionary of Applied 
Chemistry,” or Mellor’s “ Inorganic Chemistry.” 
Thorpe and Mellor arc the chemist’s Bible and 
Bradshaw, his Routh and Garnett, his Codlin and his 
Short. If you know your way about Thorpe and 
Mellor — and Mellor’s path is not everybody’s path — 
you can for a long while fare as if you w ere a chemist. 
When the Society of Chemical Industry asks us the 
next time what improvements we can suggest, we 
. shall propose two pages similar to, or identical with, 
those who now adorn the Duenna, to bring us con- 
tinually Mellor and Thorpe, which no doubt in their 
spare time they will read aloud to each other, 
probably simultaneously ; blame them not, they are 
young. 

Messrs. John Murray 

John Murray, or Mac Murray, as he was known for 
a time, bought in the year 1708 a bookselling business 
at the sign of the “ Ship,” No. 32, Fleet Street, 
London. He was a descendant of the old family of 
Murray of Athol, and had valuable connexions with 
many interesting and important people in Scotland, 
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He soon established a reputation as a capable and 
upright publisher, and was jointly interested in 
several enterprises with Messrs. Constable and 
Messrs. Ballantyne. These caused him a good deal 
of anxiety, and he wisely severed his participation 
in their affairs before the financial difficulties of 
these two firms became too acute. When the crash 
finally came both Constables and Ballantynes were 
heavily in debt, and Sir Walter Scott, who was also 
involved, had to devote many years of his life to 
clearing off his share of the loss by writing some of his 
most successful novels. Many of these were pub- 
lished by Murray, sometimes in conjunction with 
Messrs. Blackwood and Constable. Murray also 
published Byron's poems, Jane Austen’s novels, and 
other standard books. His descendants carried on 
the business without departing from the liigh standard 
set by the original John Murray ; they published 
Lyell’s Geology, Darwin’s books, the works of Sir 
Henry Maine, and indeed high-class books in every 
department of knowledge. 

In Science the linn publishes “ Science Progress,” 
and the various Bulletins of the Imperial Institute ; 
it also publishes Hall's “ Soil,” Hall’s “ Kothamsted 
Experiments,” and many well-known books on 
agriculture and horticulture. There is usually some- 
thing stately about Murray’s publications, nothing 
common or mean. Murray’s house in Albemarle 
Street was for many years the resort of the most 
distinguished writers, travellers and men of note 
in London. 

Blackie and Son 

The firm of Blackie and Son, Ltd., is among the 
grave and reverend seniors of the publishing fra- 
ternity, dating from 1809 when John Blackie, senr., 
took over the previously existing Glasgow publishing 
houso of A. and J. Brownlie. If the Brownlies 
be reckoned in the Blackie ancestry then the firm 
may count its birth as having taken j>lacc in the last 
quarter of the eighteenth century. 

Glasgow, through its ancient university, has been 
a centre of culture and learning from medieval 
times onwards. The beautifully printed productions 
of Robert and Andrew Foulis (1750 — 70) — famous 
among great printers of all time — hear witness to 
the quality of the cultural life of eighteenth -century 
Glasgow r . Have /we not ourselves a Foulis Homer, 
a noble folio, a constant source of pride and an 
occasional source of recreation ? The Foulis tradition 
was continued in Glasgow by Andrew" and John M. 
Duncan, who succeeded Foulis as printers to the, 
university, and, like that great printer, specialised 
in the production of well executed editions of the 
classical authors. The Duncans' premises, machinery 
and type, were purchased by Mr. Blackie in 1819, so 
that, in a measure, Messrs. Blackie and Son may 
consider themselves to be in the line of succession 
from the great Foulis. Certainly they have always 
sought to maintain the high standard of production 
in books set by these fathers of the noble art of 
printing. 

~ The Blackie firm from its earliest days specialised in 
works of some enduring value as works of reference. 
BelPs ‘‘Glasgow Geography,” published in 1812, 


a complete geographical, statistical and political 
account of the w"orld in six well-packed volumes, 
well illustrated and well mapped, is an example. 
In quite early times there were handsome, richly 
illustrated editions of works such as Robin’s ” Ancient 
History,” “ Travels in Italy," by Dr. Moore, father 
of Sir John Moore who fell at Corunna, “ Burns’s 
Poems,” “ John Bunyan,” with text specially 
prepared by George Offor, still the standard text. 
Technical and educational publications were also 
produced by the firm from an early date. Later, 
when the steam engine had arrived, the changing 
time is reflected in the firm’s catalogue in works such 
as “ Machinery and Mill Work,” “ The Engineer and 
Machinist’s Assistant,” “ Railway Machinery,” by 
D. K. Clark, and ‘ The Engineer's and Machinist’s 
Drawing Book ’’ by the same author. Classics are 
represented by the " Roman Antiquities ” of Dr. 
Adam, Rector of the Edinburgh High School in 
Sir W T alter Scott’s day, and by Potter's “ Antiquities 
of Greece.” At a rather later period (18,‘Hij the 
works of James Hogg, the Ettrick shepherd, were 
issued by the firm in a sumptuous edition. 

Of purely scientific books the earliest publication 
of the firm was Comstock’s " Natural Philosophy ’ 
(1846). Eighteen hundred and seventy saw" the issue 
of Deschanel’s “ Natural Philosophy ” translated and 
edited by Prof. J. I>. Everett. About this time the 
firm put in hand the preparation of an English edition 
of the great French dictionary of chemistry, “ Wurtz, 
Dictionnaire de Chiraie,” Prof. John Ferguson under- 
taking the editorial control. William Ramsay (after- 
wards Sir William Ramsay of Argon fame) and James 
Robbie (afterwards Sir James Robbie) were both at 
that time assistants in the chemistry department of 
Glasgow" University, and were two of the contributors 
from whom came much good “’copy.” But, unfor- 
tunately, when the work was well under way and 
the publishers wished to have the first and second 
volumes got ready for issue it was discovered that 
many of the articles for the early volumes could not 
be available until the last French volume was ready. 
As a result the whole project was relinquished and 
the work done scrapped, Ramsay’s with the rest. 
Bernthsen’s “ Organic Chemistry,” edited by Prof. 
Sudborough, formerly of the University College of 
Wales, Aberystwyth, now of the Indian Institute of 
Science, Bangalore, is another of the older, though 
still entirely fresh, chemistry hooks published by the 
firm. 

In recent years the firm has developed its scientific 
catalogue very greatly. Dr. R. M. Ca veil's series, 
‘‘Manuals of Pure and Applied Chemistry,” gives 
evidence of the firm’s activity in the production of 
works on chemistry, while several volumes of the 
new series on “ Applied Physics ” have appeared, 
and include books and contributions from some of 
the most eminent men of science. 

Gujoney and Jackson 

This firm wus founded early in the nineteenth cen- 
tury. It has specialised in t he publ icat ion of chemical 
and other technical books. Messrs. Gurney and 
Jackson are and have been for many years the pub- 
lishers to the Chemical Society. 
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W. H. Smith and Son 

Two Scotch brothers founded Alucniillans in 1843 ; 
two English brothers founded Smiths about- thirty 
years earlier. The former became publishers, the 
latter booksellers and newsagents. From the point 
of view of success, reputation and honours, it is hard 
to say which side of the Border has t lie better record. 
There an; two courses, one for these typical represen- 
tatives to continue a friendly rivarly ; the other 
course would be to amalgamate the two concerns. 
We have had to think a great deal about amalgama- 
tions during the last few days and may attach undue 
importance to it as a means of Ihe nation's evolution. 

Charles Gktfmn and Co., Ltd. 

This century-old publishing house has earned for 
itself the title of “ Makers of Modern Technology.’* 
Founded in Glasgow when George 111 was King, 
bookselling was combined with the sale of fine 
chemicals and scientific apparatus. Gridin’s Chemical 
Museum and (biffin’s Public Library wore w r ell- 
known establishments and this helped to give the 
ublisbing venture in 1820 its scientific and technical 
ent. “ The Glasgow Looking Glass*’ of 1825 
has a quaint advertisement in which a griffin of 
mythical and heraldic fame is figured serving books 
in the library. 

The publishing branch flourished so abundantly 
that in 1848 it was transferred to London and became 
a separate concern under the care of Charles Griffin, 
grandson of the founder, Joseph Griffin. Members 
of the family have continued the business ever 
since and two are now serving as directors, Mr. 
Charles R. Griffin being a fifth generation. The 
present chairman and managing director is Mr. 
Francis J. Blight, F.R.S.E., whose enterprise and 
efficiency for over a quarter of a century has secured 
for the house the unobtrusive but solid popularity 
which has attended the publication of works of 
world- wide usefulness. Mr. Horace V. Blight, M.C., 
A.G.A., a director and secretary of the house, was 
killed in action in France in 1918, and Mr. Arthur 
Downer, F.LS.A. (son-in-law of the chairman) has 
since joined the board of directors. 

In 1820 Griffin's published “ A Dictionary of 
Chemistry” by Prof. Andrew lire, and ‘"An 
Encyclopaedia of Chemistry ” with its applica- 
tions to “ Mineralogy, Physiology and the Arts ” 
by Prof. R. Dundas Thomson, F.R.S., and later 
“ The Encyclopaedia Mctropolitana,” “The Circle of 
Sciences,” “ Bose’s “ Manual of Analytical Chemis- 
try,” Humphry Davy’s “ Electro-Chemistry,” Fara- 
day's “ Lectures on the Chemical History of a 
Candle,” and many other classics. They were the 
first publishers of “ The Chemical News ” and they 
founded “ The Year Book of Scientific and Learned 
Societies,” now in its forty-first year of issue and have 
been responsible for innumerable handbooks and 
technical treatises, their “ Textbook of Inorganic 
Chemistry,” edited by Dr. J. Newton Friend being 
known to all our readers. 

Baillikkk Tindall and Co. 

Messrs. Bailliere, Tindall and Co., 8, Henrietta 
Street, Covent Garden, W.O. 2, who have been 
established in this country since 1827, are therefore 


one of the oldest publishing and retailing houses of 
medical, chemical and scientific books. They issue 
several catalogues and carry a considerable stock of 
recent books on chemistry, besides which, it should 
be noted, they have a Library Supply Department, a 
Periodical Department and a Foreign Order Depart- 
ment, and can therefore obtain any British or Foreign 
periodicals and books which may not be stocked. 
These are useful and time-saving services. 

Among their publications are the well-known 
“ Industrial Chemistry Series,” edited by Dr. Samuel 
Rideal, Kingzett's “ Chemical Encyclopaedia,” Bar- 
nett's “ Anthracene and Anthraquinione.” Cross and 
Cole's “ Modern Microscopy,” Baker’s " Spectro- 
scope," and other standard works. 

ITiis firm, also, is agent for Messrs. Williams and 
Wilkins of Baltimore, who are publishers of some of 
the most scientific books issued in any part of the 
world. Among the periodicals they print is Chemical 
Review*, a new journal appearing under the editorial 
auspices of the American Chemical Society. 

W. and It. Chambers, Ltd. 

This business was established in 1832 by William 
and Hubert Chambers in Edinburgh. The founding 
of “Chambers’s Journal ” and t lie launching of that 
great work, “ Chambers's Encyclopaedia,” are perhaps 
the most notable features in the firm’s history, and 
these are to this day their most important and 
popular publications. Among other of their out- 
standing works are “ Chambers’s Cyclopaedia of 
English Literature," “ Biographical Dictionary " 
“Concise Gazetteer of the World," “English Dic- 
tionary," “ Twentieth Century Dictionary,” “ Organic 
Chemistry, ” “ Inorganic Chemistry,” by Prof. Perkin 
and Kipping, and other important educational text 
books. 

Chapman and Hall, Ltd. 

The firm of Chapman and Hall, Ltd. have long been 
noted for their scientific, and technical publications, 
many of which have become standards of reference, 
ft is perhaps of interest to remark that this House, 
established so long ago as 1837, acted as the original 
publishers of the immortal works of Charles Dickens. 
Anthony Trollope was also at one. time on the Board 
of Directors, and George Meredith was for some time 
reader to the firm. 

The literary associations have therefore always been 
of considerable interest, and the scientific side of the 
business, established many years ago, is now in 
process of rapid development. 

Chapman and Hall are also well-known as the 
European and British Empire agents of the old- 
established firm of John Wiley and Sons, Tnc., of New 
York. Founded in about the year 1807 their cata- 
logue now contains the extraordinary number of 
over 1000 books, including such household names as 
Treadwell and Hall, Patterson, and Holleman. Of 
the famous names which appeared on the general side 
of the early Wiley list was that of James Fcnimore 
Cooper. 

Macmillans. 

Messrs. Macmillans have published a higher per- 
centage of the books we have in our own small study 
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than any other publisher and a still higher percentage 
of our special favourites, such books as “ Ball’s 
History of Mathematics,” “ Lang’s Theocritus,” 
“ Palgrave’s Arabia,” “ Hajji Baba,” “ The Gay- 
Dombeys.” It is always a marvel to us that so few 
people know “ Hajji Baba ” ; if we ever commence 
business as a publisher the first two books we shall 
publish will be “ Crotchet Castle ” and “ Hajji 
Baba ” ; we scoured London some eighteen months 
ago for a copy of “ Crotchet Castle,” but in vain. 
But we wander from the point. Macmillan’s was 
started by two brothers, sons of a small farmer in 
the island of Arran, in the year 1843. With assets, 
which consisted almost exclusively of Highland ances- 
try and a determination to get on, they bought a 
small bookseller’s shop in Aldcrsgate Street in the 
City of London. A few months later they bought 
a bookseller's shop in Trinity Street, Cambridge, 
and sold their London shop. The young men made 
friends with such celebrities as F. D. Maurice, 
R. C. Trench, E. White Benson, Sir William Thomson, 
Bishop Colenso and Charles Kingsley and published 
books on their behalf. If their business methods 
were similar to those practised by the firm in more 
recent years it is no matter for surprise that authors of 
every variety desired their help. In 1858 they 
bought a business in London, transferred the manage- 
ment of the Cambridge business to one of the Mac- 
millans and a nephew of the name of Bowes, and 
made London their headquarters. They published 
the best-known works of such men as Huxley, 
Stephen, Pater, Trevelyan, Tennyson, Avebury, 
Geikie, Bryce and Kipling. School books and text 
honks they published for children of all ages 
and dealing with every subject ; these concern us 
not. 

Macmillan’s publish “Nature”; we envy the 
reputation and prestige of “ Nature 4 ” and yet envy 
is not a common state of mind with us. They publish 
“ Cohen’s Organic Chemistry,” “ Lewkowitseh’s Oils 
and Fats,” “ Lowry's Historical Introduction,” 
Nernst, Ostwald, Partington’s “ Inorganic ” and 
Thorpes’ “ Historical Chemistry.” They also publish 
Roscoe and Schorlemmer ; why say anything about 
Roseoo and Schorlemmer ? One might as well 
deseribo the Pyramids or St. Paul’s Cathedral. Even 
editors have a Roscoe and Schorlemmer, perhaps 
not the latest edition. 


Bowes and Bowes 

The business which the brothers Macmillan bought 
in 1843 in Trinity Street, Cambridge, bad been 
founded by one John Nicholson, usually called 
‘"Maps,” in 1752. After the Macmillans moved to 
London in 1858 the Cambridge bookselling business 
remained distinct and was managed by nephews of 
the Macmillans of the name of Bowes. The present 
style of the firm is Bowes and Bowes and the chemists 
wno visited Cambridge in 1023 will remember 
Messrs. Bowes and Bowes’ admirable “ Guide to 
Cambridge ” and their commodious premises. Books 
both new and second-hand are there in great numbers 
and the staff is always glad to search for out-of-the- 
way books, v 


H. K. Lewis and Co., Ltd. 

The publishing and hookselling business carried on 
under the name of IT. K. Lewis and Co., Ltd. was 
founded by H. K. Lewis in 1844, in premises at 
136, Gower Street, London. Originally devoted 
mainly to medical and scientific books, the range of 
subjects gradually extended and the general science 
and technical sections steadily increased. As the 
volume of business increased additional space was 
required, and 24, Gower Place was added. Later the 
Publishing 'Department was moved to 28, Gower 
Place, and this gave much needed room in the main 
Building for the accommodation of the Circulating 
Library Department, a Heading Room for Subscribers 
being provided. This change gave room for the 
opening of a special Department for Scientific Station- 
ery — Card Indexes, Engineering Paper and Drawing 
Requisites, etc. Arrangements have also been made 
for keeping customers advised of any publications 
on subjects in which they are specially interested. 

W. Heffkr and Sons, Ltd. 

Established fifty years ago through the energy and 
enterprise of Mr. William Heffer, still the head of the 
firm, the business has undergone constant expansion. 
In 1897 the Bookshop in Petty Cury, Cambridge, 
was taken, arid the first step in the development of 
the business was made. 

The publishing side at Petty Cury has developed 
into a vigorous branch of the business, concerning 
itself mainly, though not exclusively, with books of a 
technical character, notably science textbooks, and 
books on the teaching of modern languages. These 
books are practically all printed and bound at the 
Printing Works in Hills Road. Of recent years the 
Printing Works has done a large amount of general 
printing, including a number of technical and other 
journals, e.g., The Analyst, The : Journal of the IndiHUe 
of Chemistry , and The Secretary. 

B. H. Blackwell 

We regret to state that this famous Oxford book- 
seller and publisher died on October 26 this year. 
His personality was well known in Oxford, his shop 
there was, and still is, the resort of many literary men. 
The firm publishes a number of chemical and other 
books, including poetry. We notice they publish 
an edition of the tl Poetry of the Anti- Jacobin ’ ; 
every chemist ought to read this book. 

Crosby Lockwood and Son 

Messrs. Crosby Lockwood and Son have a very 
strong selection of Chemical Works, being the pub- 
lishers of il Industrial and Manufacturing Chemistry ” 
(Organic and Inorganic), in three volumes by Geoffrey 
Martin, D.Sc., Ph D., F.C.S., etc. The author's 
series of Manuals of Chemical Technology are also 
well-known, numbering eight volumes, amongst 
which are “ Oils, Fats and Waxes,” ” Perfumes, 
Essential Oils and Fruit Essences,” and “ Dyestuffs 
and Coal Tar Products.” Dr. Geoffrey Martin is 
now engaged in writing “ The Modem Soap and Deter- 
gent Industry.” This work is being published in 
three volumes. Vol. 1, “ The Theory and Practice 
of Soap-Making” being now on the market. Mr. 
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Scott ’fl “ Standard Methods of Chemical Analysis ” is, 
of course, a classic of the industry, but his new 
“ Technical Methods of Metallurgical Analysis ” is 
not so well known. “Chemical Synonyms and 
Trade Names,” by Wrn. Gardner, is an important 
and valuable book which has recently been published, 
being the first and only compilation of its kind, 
Messrs. Crosby Lockwood have been appointed 
agents for the series of Chemical Monographs of The 
American Catalog Company, of New' York, and 
these valuable works can now r be obtained from 
stock. 

Edward Arnold and Co. 

The well-known firm of EdwardjArnold and Co. 
was founded over thirty years ago, and has spe- 
cialised in books of all kinds, especially those of an 
educational, medical and scientific nature. 

German Chemistry Hooks 

Mr. Edward Goldston, of 25, Museum Street, Lon- 
don, W.C. 1, carries a stock of all the latest German 
Books on Chemistry, and will be' pleased to send 
catalogues and lists" regularly to all interested. He 
claims to have the largest stock*of x German chemistry 
books in this country. 

J. and A. Churchill 

Messrs. Churchill are well known as publishers of 
books on Natural Science, Hygiene and Medical 
Science. Their series of text-books of Chemical Re- 
search and Engineering includes modern books on 
emulsions, catalysis, molecular physics and colloids 
by writers of importance. They publish “ Molinari’s 
Chemistry ” and “ Bloxam’s Chemistry.” The latter 
has reached its eleventh edition. “Sutton’s Volu- 
metric Analysis ” is a standard work, and “ Allen’s 
Commercial Organic Analysis ” is the last word in 
such matters. Many of us have had occasion to visit 
their handsome quarters in Great Marborough Street. 
None of us has ever regretted a visit. 

Methuen 

The publishing house of Methuen and Co. was 
founded in 1880, taking its title from one of the 
Christian names of its originator, Algernon Methuen 
Marshal Stedman, the son of a Godaiming surgeon, 
who ten years later assumed the name of Methuen. 
This firm publishes all sorts of scientific books, in- 
cluding Einstein's original book on “ Relativity.” 
Indeed, their various books on “ Relativity ” gene- 
rally have been recognised as the best of their kind. 
They also publish books on “ Atoms ” and the 
advanced sciences. 

Ernes# Benn, Ltd. 

The publishing business of Messrs. Benn Brothers 
lias grown so much in recent years that their book 

S g side has been transferred to a separate 
, Ernest Benn, Ltd. 

emists know r Berm's ; they publish The 
“ Chemistry in the XXth Century,” v 


and pamphlets and books on chemical subjects 
which have been reviewed in our columns. There 
is nothing old fashioned or dilatory about the Benns ; 
they arc keen, businesslike and enterprising. They 
are new comers in the chemical world, but they are 
pushful people who have already become of import- 
ance chemically and will become of greater import- 
ance. You must keep your eye on Benn ; he will 
keep his eye on you, and if there is any book he 
thinks you want he will publish it while you are 
considering how* the book should be written. Bonn's 
intend, when they have felt their feet, to make their 
chemical books as good as their Art books, and that 
is saying a good deal. They have a knack of doing 
what they intend. 

McGraw-Hill Publishing Co., Ltd. 

The publications of the McGraw-Hill Book Co., 
Inc., of New York, U.S.A., are handled in Europe 
by the McGraw-Hill Publishing Co., Ltd., of fi, 
Bouverie Street, London, E.C. 4. 

The Book Co. is an amalgamation of the book 
departments of the Hill Publishing Co. and the 
Me G raw' Publishing, both of New York. Both 
these companies issued technical journals and both 
had book departments. When the companies were 
amalgamated in 1007 it was decided to create a 
separate company for the publishing of technical 
and scientific books. Every effort was therefore 
concentrated on the publishing of high-grade books. 
Readers of Chemistry and Industry are no doubt 
already w r eli acquainted with such leading chemical 
engineers as Liddell, Clenneil, Bogue, Loeb, and 
Bancroft, also the fine series of uniform volumes 
under the title of the “ International Chemical 
Series.” The metallurgical profession is well catered 
for by the line books by Hof man, Peters, Richards 
and Ingalls, all of which were actually the foundation 
stones of the big publishing business of McGraw-Hill. 
Chemical and Metallurgical Engineering and The 
Engineering and Mining Journal Press are the two 
important journals published by this company for the 
chemical and metallurgical professions. 

W. and G. Foyle, Ltd. 

This firm started in the year 1.904 with no capital 
except a box full of second-hand books and a few 
pieces of newspaper. It now has large premises in 
the Charing Cross Road, London, containing over a 
million volumes. If a chemist wants a new or a 
second-hand book of any description Messrs. Foyle 
will procure it for him. 

Wm. Bryce 

Mr. Bryce, of 54 Lothian Street, Edinburgh, has 
one of the largest stocks of books on chemistry and 
other branches of science in the British Isles. He 
has shelves full of Technical Journals from Chem- 
istry and Industry downwards. He procures you 
the Alembic Club reprints, which are very good, and 
many other books which delight the chemist. We 
know from our own experience how speedily he pro- 
cures fo? you wh*t you wrapt. > 
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A COMPREHENSIVE TREATISE ON INORGANIC AND 

Theoretical Chemistry. By J. W. Mellor, 
D.Sc. Vol. V. Pp. x-|-I004. London: Long- 
mans, Green and Co., 1024. Price 63s. 

The volumes of Dr. Mellors treatise continue to be 
published in rapid sequence, and the appearance of 
the fifth volume is a welcome guarantee that the 
series will be complete before the early volumes have 
lost their freshness. The present number is con- 
cerned mainly with boron, aluminium, the rare earths 
and carbon (part I), whereas smaller chapters are 
devoted to gallium, indium, thallium and scandium. 
The work is constructed on lines similar to those of 
the preceding volumes. The subject matter is treated 
with detail unusual even in large treatises so that the 
terra “ comprehensive ” is veritably justified. Skilful 
arrangement, judicious use of type and frequent 
employment of clear, if small, diagrams combine to 
render the book not merely an invaluable work of 
reference, but also a pleasant companion. The 
bibliography is exhaustive and the ability of the 
author to include in ordered sequence references to 
work published during the current year is a striking 
tribute to the success of his system of working. Most 
chemists will be grateful also that Dr. Mellor has not 
been content merely to co-ordinate and arrange a 
great array of facts but has impressed bis personality 
on the work, even if they regret that he has not 
included those little touches of philosophy which 
formed such charming and unique features of his 
smaller books. 

Where all is excellent it is difficult to single out 
a section for special praise, but the chapter dealing 
with the rare earths appears to the reviewer to be an 
outstanding example of the successful treatment of a 
subject of almost unique complexity. 

The book is well printed, and is singularly free from 
misprints and clerical errors. The only slight draw- 
back to the pleasure of its perusal is the continued 
use of somewhat inelegant abbreviations and the 
prolific use of authors’ names whereby at times the 
stage appears so crowded with Hamlets that the 
interest in the play becomes obscured. 

H. Wren 


Modern Chemistry, Pure and Applied. By Prof. 
A. J. Hale. Vol. T, pp. xi f 272 ; Vol. 11, 
pp. vii-f 270 ; Vol. Ill, pp. vii 4-280; Vol. IV, 
pp. vii -+-280 ; Vol. V, pp. vii-f-280 ; Vol. VI, 
pp. vii 4 280. London : Virtue and Co., Ltd., 
1923. Price, 16s. per volume. 

In preparing this compendious work, the object 
of the author has been to provide for the chemical 
and general reader a concise account of modern chem- 
istry as it appears, viewed as a whole. With this 
object in view, examples are culled freely from the 
academic as well as the industrial sides of t he science, 
and sufficient explanation is given to aid the non- 
technical inquirer in search of information. Any 
large general treatise must constantly face the danger 


of being insufficiently detailed for the technician and 
too technical for the uninitiated. Although Prof. 
Hale’s treatise is not blameless in this respect, one 
cannot but admire his perseverance in selecting from 
such a vast amount of material as that provided by 
the whole field of chemistry. 

Volume I begins with the composition of air and 
water, opportunity being taken as occasion arises to 
introduce theoretical matter, passes on to the laws 
of chemical change, and then on to the non -metallic 
elements. Volume 1 1 reviews the alkali and alkaline 
earth metals and discusses the properties of dissolved 
substances, chemical change, the aluminium group, 
the rare earth elements and the inert gases. Organic 
chemistry occupies the whole of Volumes HI to V, 
and overruns into seventeen pages of Vol. VI, of which 
the remainder is devoted to the industrial metals and 
their alloys, concluding with a chapter on analysis, 
and a name and subject index occupying 4f> pages. 

The work is very well printed, but its bulk has been 
made unnecessarily large by the use of Aery thick 
paper, and in view of the arrangement of the contents, 
the lack of a separate index for each volume, and of 
some indication of the contents on each back makes 
handling awkward. Prof. Haiti’s treatise constitutes 
a most interesting attempt to review the whole of 
chemistry, untrammelled by artificial divisions into 
pure and applied branches, and can be recommended 
to those who do desire, not an exhaustive treatise, 
but a much wider range of information than is avail- 
able in a general text-book. 

The Corrosion of Metals. By Click it. Evans} 
M.A. Pp. xii-f-212. London : Arnold and Co., 
1924. Price 14s. 

This little book has been written more particularly 
for three classes of readers, namely, the practical 
engineer or works chemist, the research worker, and 
for students of engineering, metallurgy and inor- 
ganic chemistry. One feels that to be of real value 
to the first two of these the book might well have been 
several times its present size. The problems of cor- 
rosion are so vast and intricate that it is impossible 
to deal adequately with them within the confines of 
some 2(H) pages. Many of the sections suffer in con- 
sequence from undue compression. To such as have 
access to a good library this may not be a serious dis- 
advantage, for the book is replete with references 
which are thoroughly up to date. Mr. Evans has 
evidently read widely and is to be congratulated 
upon the large amount of useful material that he has 
been able to collect together. 

After a brief account of the more important 
theories of corrosion, a chapter is devoted to the 
direct combination of metals with non-metals, the 
researches of Pilling and Bed worth, and of Tam- 
maim receiving particular attention. After explaining 
briefly in the third chapter the essential principles of 
electro-chemistry, the author proceeds to discuss 
anodic corrosion, corrosion involving the production 
of hydrogen gas, and, subsequently, the presence of 
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dissolved oxygen. A section is devoted to the cor- 
rosion of copper alloys and condenser tubes, and it 
is useful thus to have, in tabloid form, a review of 
the comprehensive researches of Dr. Bengough and 
his colla bom tors, as seen from Mr. Evans’s stand- 
point. 

In dealing with the prevention of corrosion re- 
ference is made to the method of softening water by 
filtration through permutite, whereby dissolved cal- 
cium and magnesium salts are replaced by the cor- 
responding sodium salts. As these have no scale- 
forming properties and are not subject to hydrolysis, 
Mr. Evans concludes that they are probably less dan- 
gerous from the corrosion point of view (p. 1(59). 
This, however, is contrary to the present writer’s 
experience both in the laboratory and in practice, in 
so far as mild steel is concerned. 

The author illustrates in a graphic manner the 
complexity of the problems of corrosion. “ If, for 
instance, two factors alone had to be considered,” 
he writes, “ and ten values of each factor were 
thought to be sufficient for the tests, clearly 10 2 or 
100 experiments would suffice to give the required 
information. If, however, there are ten factors in- 
volved, we should require 10 10 or ten thousand million 
experiments. Jn actual fact the number of im- 
portant factors is very large.” 

Mr. Evans is evidently a whole-hearted believer 
in electrochemical explanations for corrosion phe- 
nomena, and the book is written from that point of 
view. Yet surely in so vast a field there must be 
many widely different causes for corrosion. One 
gains the impression that the author, by seeking 
to tie everything — except perhaps the dry corrosion 
of metals, with regard to which he appears to have 
altered his earlier views — down to an electro- 
chemical explanation, to the exclusion of all others, 
is taking too narrow a view of the subject, and does 
not quite realise the magnitude of the problem he is 
so courageously attacking. 

The book is attractively written and has been 
well printed. The grammar is a little weak in places, 
and the occasional use of such archaic terms as 
oxidization is somewhat cumbersome. But these 
are minor points, which the author will no doubt 
remedy in later issues. «T. Newton Friend 


Outlines of Organic Chemistry. By E. J. 

Holm yard, M.A. Bp. xii | 460. London: 

Edward Arnold & Co., J924. Brice 7s. fid. 

To one whose chemical training in a University 
College in this country did not include the preparation 
of a single organic compound, it is amazing to find 
how far the teaching of the subject has spread, for the 
volume before me is written for senior schoolboys and 
medical students. 

It may be, as the author says, a matter of surprise 
that so little organic chemist ry is taught to elementary 
students. On the other hand, will such a beginner 
be encouraged with any hope of success “ to refer to 
Beilstein or Richter or the original literature .... 
a detail of training to which great importance is 
attached/' All one can say is that Clifton boys must 
be well in advance of the ordinary degree student of 


our Universities, few* of whom would — or, in many 
cases could, even with encouragement — tackle the 
original German references. 

After the first ICO pages these elementary students 
— beginners; w r e may suppose — are required to 
answer such questions as : In what way is the 
chemical behaviour of phenylnitromethane peculiar ? 
give a brief description of the electronic theory of 
valency ; what explanation of the mechanism of the 
Frieilel and Crafts’ Reaction has been advanced ? 
write an essay on the relation between physical pro- 
perties and chemical constitution of organic com- 
pounds and so forth. 

These and similar questions are associated in one’s 
mind with an examination paper in the Honours 
school of chemistry. But this may be mere prejudice, 
and one naturally turns therefore to the earlier part 
of the volume to see if the foundations have been 
well and truly laid, a matter of greater importance 
than the reading of original references. 

There is, to begin with, a full and clear account of 
the usual methods of analysis and molecular weight 
determinations. This is followed by what is termed 
** determination of molecular architecture,” and 
three examples are given, namely, ethyl alcohol, 
acetic and formic acids. The quadrivalency of carbon 
is of course insisted on, though the author does not 
explain why “a free- valency waggling about in space 
like a tentacle of an octopus is enough to send a cold 
shiver down the back of an organic chemist ” — a 
didactic form of statement which in the ease of 
beginners would, I imagine, convey little meaning. 
How are the three examples treated i The usual 
chemical changes and equations are given, the action 
of sodium, of phosphorus chloride, etc., but there 
are no practical details to help the student to visualise 
these changes or to realise how we know that the 
products in question are formed. This section is 
completed in 15 pages. Then follows a short 
chapter on radicals, when we come to Bart 1 1 on 
stereoisomerism, tautomerisin, the valency of carbon 
and catalytic reactions, after which the systematic 
treatment of aliphatic and aromatic compounds is 
begun. 

The book is written in a clear and lively style, 
which will appeal to boys, with occasional bits; of 
history, and is embellished with the portraits of dis- 
tinguished chemists. For a University student with 
some experience of practical work it can be warmly 
recommended. J. B. Cohen 


Gelatin in Photography. Vol. 1. By S. E. 
►Sheppard, I). Sc. Monographs on the Theory 
of Photography from the Research Laboratory 
of the Eastman Kodak Company. New York : 
D. Van Nostrand Company, 1923. Price $2.50. 

The importance of as complete a knowledge as 
possible of the properties of gelatin is well recognised 
in the photographic industry and any work which 
promises to increase knowledge in this direction is 
eagerly looked for and scrutinised. The present 
volume, the third of the Monographs on the Theory of 
Photography issued by the Kodak Company, belongs 
to the category of books that promise much but 
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equally leave much to be desired. It would appear 
that the author has attempted too much in too small 
a space. The historical resume with which the book 
opens is but little more than a catalogue of names, 
dates, and processes, and the fourteen pages it 
occupies could have been better employed in the 
amplification of some of the later, more purely scien- 
tific matter. 

The chapter on manufacturing processes is too 
long and ill -balanced for a mere sketch, and is far too 
short to permit of a useful discussion of those factors 
which are of the greatest practical importance to the 
photographic manufacturer. The references to orig- 
i inal papers are very comprehensive and cover practi- 
cally tke whole field dealt with, and this is true not 
merely of this section, but of the whole book. On the 
other hand, the space of seventy odd pages devoted 
to the review of gelatin manufacture is obviously 
inadequate, if the many problems involved arc to be 
usefully discussed, and one is left with a feeling of 
dissatisfaction. 

Quite the best chapter in the book is that on the 
analytical and constitutional chemistry of gelatin, 
though it is by no means free from matter calling for 
comment. Exception may surely be taken to the 
method of determining sulphurous acid by direct 
titration with JV / 10 iodine. It is now well recognised 
that gelatin has an iodine absorption value, which 
varies with different gelatins and is independent of any 
sulphurous acid content. This is hinted at vaguely 
on p. 115, where the author says, “ Some gelatins, 
however, evidently contain something beside sul- 
phurous acid which combines with iodine, not always 
form aldehyde. Again on p. 110 it is stated, “The 
direct iodine number has a certain value but is not 
simply a measure of sulphurous acid in gelatins/’ 
One would think that two such statements occurring 
so close together at least called for discussion, if not 
reconciliation. This example is typical of a number 
of others, which are open at least to the criticism of 
loose writing. 

No analyst would use the statement made at the 
bottom of ]). 120 as an adequate description of a 
phosphorus determination. Nor can one agree with 
the remark (given as a footnote on p. 118) that exact 
conditions for the ammoniacal silver nitrate test 
cannot be given because the specifications will vary 
according to the particular photographic use of the 
gelatin. The importance of the test may not be 
doubted, but the conditions of the test must be 
specified very exactly, and some discussion of the 
nature of the materials in gelatin which render the 
test possible, and which make it of value would have 
been welcomed. 

Under the physical testing of gelatins, the more 
important points arc mentioned, but insufficient 
emphasis is laid on those details which arc of most 
importance in evaluating gelatins for photographic 
purposes, e.i /., p. 207, Fig. 41 shows what the author 

calls a viscosity jelly strength curve, but which 

one would prefer to look upon as a viscosity cooling 
curve, since viscosity is plotted against temperature. 
Such curves arc of the highest value to the photo- 
graphic manufacturer, because with practice they 
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indicate what a gelatin is likely to do under actual 
working conditions. This point appears to have 
been entirely overlooked in the volume under review. 
No mention is made of the necessity of allowing the 
gelatin solution or dispersion to attain equilibrium 
before proceeding to determine its viscosity, though 
neglect of such a precaution is a fruit fid "source of 
anomalous results. 

The volume is disappointing, though much may be 
due to the inadequate space available : it is at times 
even irritating, when for example one finds the mum’ 
Procter spelt in two different ways on the same page. 
There are fortunately few substances so difficult to 
investigate or so protean in form and character as 
gelatin. Equally, there are few substances that have 
been more strenuously investigated during the past 
decade. One cannot but expect that a monograph 
devoted to these aspects of the material should 
convey this newer knowledge concisely and clearly. 
Such a monograph is urgently needed, and few are 
better (‘quipped for such a task than the author of 
this work on gelatin. It is to be hoped that changes 
will be made in any subsequent edition so that the 
work shall more truly represent the standard of the 
Kodak .Research Laboratory at Rochester, and the 
real knowledge of the writer of the book. 

H. W. Greenwood 


T. Michael Faraday. By W. L. Ran dull. Pp. 
187. The ltoadmaker Series. London : Leonard 
Parsons, 1924. Price 4s. (id. 

IT. The Like of Sir William Crookes. By ])r. 
E. E. Fournier o’Alije. With a Foreword by 
Sir Oliver Lodoe, D.Sc.. F.R.S. Pp. xix-| 41.1 
London: T. Fisher Unwin, Ltd., 1924. Price 
25s. 

J1L The Life of John William Strutt, Third 
Baron Ravleioh. By his son, R. . 1 . Strutt, 
Fourth Baron Ravleioh. Pp. xi -f 403. 
London: E. Arnold & Co. 1924. nice 25s. 

Biography is a fascinating art, and in proportion 
to its fascination so the rules mount up for the guid- 
ance or confusion of biographers. Dr. Johnson held 
that a man's life was best written by himself, and 
when this condition cannot he fulfilled one must ask, 
at least, that the subject of the biography be made 
to live in the brief space of the book. The three 
biographies under review exhibit three different ways 
of approaching the problem. 

1. -The author of this life of Faraday, realising 
that previous biographies had been mainly concerned 
with the scientist, has desired to make a clearer 
picture of the man himself. In this he has well 
succeeded, and the qualities of Faraday are well 
brought out, sufficient mention being made of his 
researches to show their importance. We sec Fara- 
day, the errand-boy, promoted to book-binding, his 
tireless efforts at self-education, and the romantic 
conditions under which he became assistant to 
Humphry Davy at the Royal Institution. An 
interesting account is given of the period of travel on 
the Continent as valet-assistant to Davy, and a 
chapter on the state of science in 1791 provides an 
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introduction to Faraday’s researches, which culmin- 
ated in the production of the first electromotor and 
his pioneer work on electrolysis. The manifold 
activities that filled the remaining years of his life 
are well described, and the book concludes with an 
appreciation of his qualities, his modesty and lovable 
character, and his dislike of hypothesis and love of 
experimental research — a quality which explains the 
almost unvarying accuracy of his deductions. The 
author is rightly fascinated with his theme, and has 
produced a most readable little book, which, as it is 
also well presented, will make a pleasant companion 
during a winter evening. 

II. — The life of Sir William Crookes is of unusual 
interest , not only as a record of scientific achievement, 
but also for the enigma presented by the man. Sir 
Oliver Lodge, in his foreword, says that “ in his 
(Crookes’) presence one did not feel the worshipful 
enthusiasm which some of the great men of science 
have aroused,” and further implies that “ the bril- 
liance of Crookes' discoveries,” rather than his per- 
sonal qualities, ‘forced him into the highest official 
position a scientific man can attain ” the presi- 
dency of the Royal Society. In addition, his activi- 
ties in the world of finance and in the much less sub- 
stantial world of spiritualism are unusual elements 
in the life of a great chemist. 

As far as possible Dr. Fournier d’Albc has allowed 
Crookes to fell his own story, utilising correspondence 
freely as well as extracts from his writings. A clear 
picture is given of Crookes’ student days under 
Hofmann, and of the peregrinations that led to the 
establishment of the Chemical New#, which Crookes 
edited whilst carrying out researches and acting as a 
consultant. His work in spectroscopy that led to the 
discovery of thallium is interestingly described, and a 
fair account is given of the controversy with Laniy 
over priority in the discovery. After gaining his 
F.R.S. in 1803, Crookes passed through a troubled 
period, and his time was occupied with the use of 
carbolic acid as a disinfectant, the recovery of gold 
by the amalgamation process, and many lawsuits. 
These lawsuits and numerous appearances in the 
courts as an expert witness gained for Crookes a 
reputation for pugnacity, an aspersion which he 
indignantly repudiated. His work on the atomic 
weight of thallium bears witness to his unwearied 
patience, his accuracy, and his ingenuity in dealing 
with difficulties. Perhaps the culminating point of 
his career came with the British Association address 
on ’* radiant matter,” but a chemist who could claim 
credit for the discovery of thallium, the radiometer 
and cathode-ray phenomena, as well as for specula- 
tions on the origin of the elements that were far in 
advance of his time, had no reason for dissatisfaction. 

The book gives a vivid picture of the career of a 
most unusujji personality, and yet leaves one 
despite its undoubted interest-— with a vague dis- 
satisfaction#'' It is difficult to say whether the cause 
lies in Ordfekes- personality and his dealings in haute 
finance , or in the somewhat detached attitude of the 
biographer. It is certain, however, that the book 
^sh^uid be on the shelves of every chemist, because it 
f0j^lk|9Uy describes* the work of a great pioneer in 


III. — It was laid down by Dr. Johnson that only 
those that live with a man can write his life with 
exactness and discrimination. This condition is ful- 
filled by the admirable life of the late Lord Rayleigh 
which has been prepared by his son, himself a dis- 
tinguished physicist. 

Lord Rayleigh was born with great advantages, 
and almost from the first he was successful, his repu- 
tation being made by his first book, a treatise on 
sound, published at the ago of thirty-three. Despite 
the claims duo to his social position, his one end was 
the pursuit of knowledge, an aim which he followed 
with entire devotion. Honours poured upon him, but 
he remained always a simple, modest gentleman, 
whose strongest affirmation w'as " I think you may 
take it .... ” when asked for an opinion. Of the 
romantic his life held little ; he was not imaginative 
or artistic, but he had a remarkable mind, and his 
son has, with tact and sympathy, enabled us to 
watch its workings. 

Chemists will at once turn to the account of the 
discovery of argon, and they will find it remarkably 
clear and interesting. The author is particularly 
successful in showing how r Sir William Ramsay 
became a co-partner in the discovery, both scientists 
emerging with credit from a delicate position. The 
logical beauty of the steps which Jed Lord Rayleigh 
from his inquiry into the reason for the apparent de- 
parture of the atomic weights from whole numbers 
to the discovery of argon is well brought out, and 
the consequences of the work t lie arc process of 
fixing atmospheric nitrogen, the discovery of the 
inert gases and Aston’s work on isotopes — are 
lucidly explained. For Rayleighs work on sound, 
the diffraction grating, the spectroscope, and elec- 
trical standards, his collected scientific papers must 
be consulted, but sufficient account of them is given 
to make the biography a true picture of the man. 
Rayleigh was a physicist , but his life is full of interest 
for chemists. Did he not say, ’* If you want a tho- 
roughly troublesome job, take up some chemical 
problem,” and did be not relate with relish that 
Pepper, lecturing before Queen Victoria, said, “ The 
oxygen and hydrogen will now have the honour of 
combining before your Majesty?” The life of Lord 
Rayleigh is a fascinating book that should be widely 
read. 


NOTES FROM CANADA 

The total revenue of the Hydro- Electric system of 
Ontario in 11)13 was $2,017,439, whereas in 1923 it 
was $17,219,044, an increase of 557*9 per cent. 

The Chemistry department of Laval University, 
Quebec, has moved into the new building. The late 
Sir William Price gave $25,000, the income from w hich 
is to be used to provide bursaries for students. He 
also gave $25,000 to the department funds. 

At the Royalite No. 4 well, near Black Diamond, 
in Turner Valley, about fifty miles south-west of 
Calgary, Alberta, the Imperial Oil Co. has struck a 
very heavy flow of rich gas at 3740 feet. The flow 
is 20,000,000 cub. it. a day, and the gas has a high 
oil content. 



Nov. 28, 1924 


CHEMISTRY AND INDUSTRY 


1187 


Books Reviewed, November, 1923 to November, 1924 

The date on which the review appeared is given in brackets at the end of each entry 


CHEMISTRY 

Akdekiialden, E. Pflanzemmtorsuchungen, Handbuch dor 
Biologisehen Arlreilsmothoden. Abt. XI. Tart 2. 
No. 4. Pp. 050 — 704. Berlin: Urban and Schwarzon- 
berg, 1924. Price 5*25 Swiss fr. May 10, 1924.) 
Armstkonu, E. F. The Sini]>le Carbohydrates and the 
(ilucosides. Monographs on Biochemistry, edited by 
R. H. A. Plinnnor and F. 0. Hopkins. Fourth edition. 
Pp. xi. 1-290. London: Longmans, Creen and Co., 
1924. Price 10s. (Aug. 22, 1924.) 

Ashe, A. W., and II. O. T. Bookman. Chemicals, The 
Resources of the Empire Series. Pp. 207. London: 
E. Bonn, Ltd., 1924. Price 21s. (Juno 27, 1924.) 
Atack, F. W., and L. Writ n YATES. The Chemists’ Year 
Book, 1924. American data in collaboration with E. M. 
Turner. Pp. 1147. Manchester: Shermtt and Hughes, 
1924. Price 2ls. (.Juno 0, 1924.) 

Bithet.l, .1. Ghemiseho Grand begril’fe. By Prof. A. I b-n rot h. 
Bilingual Series. Edited by J. E. Mansioip Pp. 
SO | 80. Loudon : George C. Harrap and (V. Ltd., 
1924. ITico 2s. (Fob. 8, 1924.) 

Blanoiiard, A. A., ami J. W. Phelan. Synthetic Organic 
Chemistry: A Course' of Laboratory and Classroom Study 
for 1st Year College Students. Third edition entirely 
rewritten and enlarged. Pp. xivj-321. New York: 
,1. Wiley and Sons, Inc. London : Chapman and Hall, 
Ltd., 1922. Price 15a. (Dee. 7, 1923.) 

Chemistry in the Twentieth Century. Edited by l>r. 
E. F. Armstrong, F.R.S. An Account of the Achieve- 
ment and the Present State of Knowledge in Chemical 
Science. London: E. Bonn, 1924. Pp. viii|281. 
Price las. (.June 0, 1924.) 

Clarke, K. T. f and others. Organic Syntheses. Vol. HL 
Pp. v 4-104. New York: .John Wiley and Sons; 
London : Chapman and llall, 1923. Price 7s. (id. 
(May 23. 1924.) 

Cohen, J. B. Organic Chemistry for Advanced Students. 
Fourth .slit ion. Part L Reactions, Pp. v 4-423. 
Part 11, Structure, Pp. vii -f 4G I . Part HI, Synthesis, 
Pp. vi -j 412. Harden: E. Arnold and Co., 1923. 
Price 18s. each volume. I and 11 (Nov. 39, 1923), 

111 (Dee. 14. 1923). 

CUiMMiNO, W. M. Systematic Organic Chemistry. 1. V. 
liopjKM* and T. S. Wheeler. Pp. xxii + 535. London : 
Constable and Co., Ltd., 1923. Price 25s. (Jan. 25, 
1924.) * 

Demise. H. (i. General Chemistry. Pp. xiif-095. London: 
Chapman and Hall, Ltd., 1923. Price 1 7s. tid. (-Juno 13. 
1924.) 

Furness. It. The Heavy Chemical industry. London : 
E. Bonn, Ltd., 1924/ Price (kl. (June 0, MUM.) 

Card nek, W. Chemical Synonyms and Trade Names. 
Pp. 280. London : Crosby Lockwood and Son. 1924. 
Price 25s. (April II, 1924.) 

Henry, T. A. The Plant Alkaloids. Second edition. 
Pp. viii4'45t>. London: J. and A. Churchill, 1924. 
Price 28s. (Sept. 5, 1924.) 

He user, E. Textbook of Cellulose Chemistry. ’I ra ns kited 
from tire second (Herman edition by C. J. West and 
(I. J. Esselen, Jr. Pp. xi + 212. London : McGraw 
Hill Publishing Co., 1924. Price 12s. (id. (Aug. 1, 
1924.) 


Hitchcock, F. L., nml C. S. Uui;inm)\. Differential 
Equations in Applied Chemistry. Pp- vi i 119. New 
York: John Wiley and Sons; Loudon: Chapman 
and Hull, 1924. Price 7s. 7d. (Feb. 22, 1924.) 
Hoi-kins, B. Smith. Chemistry of the Barer Elements. 
Pp. vii j-37ti. London ; J j. C. Heath and Co., 1923. 
(,Jan. IS, 1924.) 

Jones, T. VV. (1) Wood Products. (2) Fino Chemicals. 
London: E. Benn, Ltd., 1924. Price (id. (.June (I, 
1924.) 

Kknt-Jones, D. W. Modern Cereal Chemistry. Pp. ix 4" 
324. Liverpool: Northern Publishing Co., Ltd., 1924. 
Price 25s. net. (Oct. 31. 1924.) 

K l nozett, C. T. Chemical Fm-yckquedia. Third edition, 
revised and enlarged. Pp. x j ( »< Hi. London: Bailliero, 
Tindall ami Cox, 1924. Brice 39s. (May 9, 1924.) 
Kiss lino, R. Das Erdbl. Monographien aus dem Cobieto 
der Fott -Chemie. Edited by Prof. K. II. Bauer. 
Part \ r . Pp. 140. Stuttgart : WLsenschaft liclio Yet* 
lagsgc'.se Use haft m.b.ll., 1923. (May 23, 1924.) 

Klein, C. A. (I) Chemistry in the Manufacture of Pig- 
ments. (2) Paints and Varnishes. London : E. Benn, 
Ltd.. 1924. Price (id. (Juno 0, 1924.) 

McNatii, J. B. Kims Dermatitis from Rhus Toxicodendron, 
Radicans and Divorsiloba (Poison Ivy) : Its Pathology 
and Chemotherapy. Pp. xi 4- -298. Chicago; Univer- 
sity of Chicago Press, 1923. Price $4.90. (Nov. 10, 
1923.) 

Mhcklknuuru, W. Kurzes R'hrbueh der Chotnio. Second 
edition. Pp. xvi-J-793. Brunswick : F. Vieweg und 
Sons, 1924. Price, paper 29m., hound. 23m. (Aug. 22, 
1924!) 

Mkllok, J. W. A Comprehensive Treatise on Inorganic 
and Theoretical Chemistry. Vol. IV. Pp. x | 1074. 
London: Longmans, Creen and Co., 1923. Price 03s. 
(Jan. 4, 1924.) 

Miall, S. Chemists and their Work. London : E. Benn, 
Ltd., 1924. Price (id. (.lime 0, 1924.) 

Molinaki, E. Treatise on General and Industrial Organic 
Chemistry. Translated from the third Italian edition 
(enlarged and revised) by r J\ H. Pope, B.Sc. Part II. 
Pp. vii i 457 997. Loudon : ,J. and A. Churc.All, 

1923. Price30a.net. (Dee. 14, 1923.) 

Mou i LL’ iTJii, A. T. he. The Quest for Colour. London : 

K. Benn, Ltd., 1924. Price (id. (Juno 0, 1924.) 

Friend, J. Newton Text book of Inorganic Chemistry. 
Vol. H, The Alkali Metals and their Congeners. By 
A. J. Walker. Pp. xxvi | 379. Price 20s. Yol. VII, 
Part 1, Oxygen. By J. N. Friend und D. F. Twiss. 
Pp. xxv ( 370. Price ISs. London: C. GriOin and 
Co., Ltd., 1924. 1 (Oct.. 3, 1924), 2 (April 25, 1921). 

OiTKNUEiMKK, C. Die Fermento und ibro Wirkungen. 
With an Ap|x'ndix on vl Physikaliscl.o Chemie und 
Kinotik ” by Dr. Richard Kuhn. Fifth edition, revised. 
Part 1. Pp. vii 4 109. Rupzig : G. Thieme, 1924. 
Price SI .90. (Aug. 29, 192 L) 

0 r r • k NHE i me u , Carl. Kurzes Lehrhuch dor Cbemio in 
Natur und Wirtsehaft. Pp. xx 4-258 4- 802. H'ipzig : 
Georg Thieme, 1923. Price 25s paper, 29s. bound. 
(Nov'. 30, 1923.) 

Osborne, T. B. Tho Vegetable Proteins. Pp. xiii ; 154. 
Second edition. Monographs on Biochemistry. London ; 
Longmans, Green and Co., 1924. Price 9s. net. 
(April 25, 1924.) 
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Prescott, S. C., and C. E. A. Winslow. Elements of 
Waiter Bacteriology, with sporiul reference to Sanitary 
Water Analysis. Pp. viii + 211. Fourth edition, re- 
written. New berk: John Wiley and Sons, Ine.; 
London: Chapman and Hall, 1924. Price 11s. 9d. 
(Aug. I, 1924.) 

I'rMMKHKit, R. Organise -lie Chnmie. Wissenseliaftlicho 
Forsehungsbcrirhte. Naturwissensrhaft liehe Reihe. 
Edited hy Or. E. Uiesegang. Vol. 111. Second edit inn, 
re* vised and enlarged. Pp. xii-|2IO. Dresden and 
Leipzig : Theodor Steinkopff, 1929. Price, paper, 4s. 
(May 9, 1924.) 

Raschig, V. Schwetcl-und-StiekstofFst udien. Pp. vi-j 310. 
Iioip/.ig : Yerlag Chemie, G.m.b.H.. 1924. (July IS, 
1921.) 

Russell, Sir E. J., and Members e>f Biological stuff of the 
Rolhumstead Experimental Station. The Micro-Organisms 
of the Soil. J*]). viii f- 188. London: J^onginans, Green 
and (V)., 1929. Price 7«. Od. (Fe)>. 22, 1924.) 

Schmidt, J. .lahrlanh dor Organisehen Chemie. Vol. X. 
Dio Fo rseh u n gsergebn i sse und Fortschritto ini Juhro 
1929. Pp. xvi*|-284. Stuttgart: Wissense haft-lit he 

Verlags gesellschaft m.h.H., 1924. Price, Ixmnd, 1 ft g.m., 
paper, l.VCO g.m. (July 1ft, 1924.) 

Spaeth, E. Die Chemisehe land Mikroskopische Untersuehung 
des Karnes. Fifth Edition, enlarged. Pp. xxii-| 729. 
Leipzig: Johann Ambrosius Barth, 1929. (Jan. 11, 
1924.) 

Spiklma N N, P. E. Tho Genesis of Petroleum. Pp. 72. 
London : E. Bonn, Ltd., 1923. Prico 5s. (Jan. 18, 
1924.) 

Stern, R. A Short History of Chemistry. Pp. viii-[-149. 
London: J. M. Dent mul Sons Ltd., 1924. Price 
2s. (Id. (June 20, 1924.) 

Tnom , i: J E., assisted by eminent contributors. A Dict ionary 
of Applied Chemistry. Yol. Y, Oxygen-Rye. Re- 
vised and enlarged edition. Pp. viii -f- 722. London : 

Longmans, Green and Co., 1924. I Vi re 90s. net. 
(Juno 19, 1924.) 

Tj mm, J. A. Charts of the Chemical Reactions of the 
Common Elements. Pp. ix-f-81. New York: John 
Wiley and Sons, Ine. ; London : Chapman and Hall, 
Ltd., 1924. Price 10s. (Sept. 29, 1924.) 

Warren, O. A. Brewing Waters. Pp. 111. Reprinted 
after revision of a series of articles from tho 1 1 rein ng 
Trade, Review . London : The Brewing Trade Review, 

1923. Price 10s. (Jan. 25, 1924.) 

Wj lt*staTTKB, E. Ilandbueh dm* Biologischcn Arbcits- 
inetbotfen. Lioferung 117: Dio Blattfarbstoffe. Pp. 
70. Berlin : Urban and Seliwurzenbcrg. Price 9*40, 
Swiss francs. (May 9, 1924.) 

COLLOID CHEMISTRY 

Boole, R. H. Tho Theory and Application of Colloidal 
Behaviour. Vol I, Theory. Pp. xxx-f-444. Vol. IT 
Applications. Pp. xxviid 445-- 829. New York: Tho 
McGraw-Hill Book Co., 1924. Price £‘2. (Oct. 10, 

1924. ) 

Fukundlicu, H. Grundzugo dcr Kolloidlchre. Pp. viii -f- 
157. Leipzig: Akademischo Ycrlagsgcse 11 sehaf t, 1924. 
Price 9 g.m. (May 23, 1924). 

Freundt/ich, II. Kapillarchcrnio : Fine Darstellung dor 
Chemie tier Kolioide und Verwandter Gobcit-o. Third 
edition, enlarged. Pp. xvi+1225. Leipzig: Akade- 
mischo Verlagsgcsellschaft, 1923. (Jan. 18, 1924.) 
Fkeundlich, H. Kolioide hemic und Biologic. Pp. 47. 
Theodor Steinkopff, Dresden und Leipzig, 1924. Price 
SO '50. (Aug. ,?9, 1924.) 

Lieseoang, R./jffi. Chemisehe Reaktionen in Gallcrten. 
Pp. 90. Dresden and Leipzig : T. Steinkopff, 1024. 
Prico SO *85 net. (Sept. 19, 1924.) 


Meunieh, L. Chimie des Colloides ct Applications Indus- 
tricllcs. Pp. 339. Paris ; Librairie J.-B. Bailliere ct 
Fils, 1924. Price, bound, 40 frs., paper, 30 frs. (April 
25, 1924.) 

Ostwald, W. Lielit und Farbe in Kolloiden. Pp. xiv 4-559. 
Dresden and Leipzig : T. Steinkopff, 1924. Prico. 
$7 *G0 not. (Sept. 19, 1924.) 

Ostwald, Wolski and Kunx. Manipulations do Olihnie 
Colloidiile. Translated by Edmond Vollinger. Pp. 
xviii 4-201. Paris: Gauthier-Villars et Cie., 1924. 
Prico 9*50 fr. (April 25, 1924.) 

SvEDUKito, The. Colloid Chemistry. Pp. 2G5. New York : 
The Chemical Catalog Company, 1924. Price 83. 
(April 25, 1924.) 

PHYSICAL CHEMISTRY 

Beneath, A. Physikulischo Chernie. Pp. viii 4- 107. Dres- 
den and Leipzig : T. Steinkopff. Price, paper, 2s. 
(Aug. 1, 1924.) 

Descrojx, L. Tables Annuclles do Constautes, etc., Art. 
do LTrigonieur ct M^tallurgie. Pp. 154. Paris: Gauthier* 
Villa i*s ct Cie., 1922. Price 40 francs. (Nov. 23, 1923.) 

Gerlach, W. Materie, Eloktrizitat, Enorgie : Dio Entwiek- 
lung dcr Atomistik in don Letzten zolm Jahron. (Wis- 
stuischaftlicho Forsohungsboriehte. Vol. Vll.) Pp. viii 
4-195. Dresden: T. Steinkopff, 1923. Price 3s. 3d. 
(Dec. 7, 1923.) 

Gums, W. E. Clouds and Smokos : Tho Properties of 
Disperse Systems in Gases and their Practical Applica- 
tions. Pp. xiii 4-240. London : J. and A. Churchill. 
1924. Price 10s. Gd. (May 30, 1924.) 

Gil 1 a, M. Trattato di Cliimica Fisica. From the fourth 
American edition by H. C. Jones. Pp. x xiii -f 731. 
Milan: V. Hoopli, 1923. Price 59 lire. (July IS, 
1924.) 

Hildebrand, J. H. Solubility. American Chemical Society 
Monograph Series. Pp. 209. Now York : The Chemical 
Catalog Co., 1924. Prico $3. (May 19, 1924.) 

Lewis, G. N., und M. Randall. Thermodynamics and tho 
Free Energy of Chemical Substances. Pp. xxiii -4 953. 
London: McGraw-Hill Publishing Co., Ltd., 1923. 
Prico 25s. (Dec. 7, 1923.) 

Lewis, G. N. Valence and the Structure of Atoms and 
Molecules. Pp. 172. American Chemical Monograph 
Series. New York : Tho Chemical Catalog Co., Jue., 

1923. Prico $3. (Jan. 4, 1924.) 

McEwen, B. 0. Properties of Mutter. Pp. vii4-31C. 
London : Longmans, Green and Go., 1923. Prico 
10s. Gd. net. (Dec. 7, 1923.) 

Partington, J. R., and W. G. Shilling. Tho Specific 
Heats of Gases. Pp. 252. London : E. Bonn, Ltd., 

1924. Price 30s. (Aug. 8, 1924.) 

Perrin, J. Dio Atonic. Pp. xx 4-207. Dresden and 
Leipzig: Theodor Steinkopff, 1923. Price 5s. (Jan. 11, 
1924.) 

Tho Physical Chemistry of tho Photographic Process. 
A General Discussion held by the Faraday Society, 
in May, 1923. Pp. 2414-400. London : The Faraday 
Society, 10, Essex St., Strand, W.C. 2., 1923. Price 
12s. Gd. (Jan. 25, 1924.) 

Thomson, J. J. Tho Electron in Chemistry. Pp. 144. 
Philadelphia: Tho Franklin Institute, 1923. Price 
SI. 75. (Nov. 2, 1923.) 

Walden, P. Molekulargrosscn von Eloktrolyten in Nicht- 
wassorigen Losungsrnitteln. Pp. 350. Dresden : 
Theodor Steinkopff, 1923. (Jan. 11, 1924.) 
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ANALYSIS 

CTowks, F., and J. 13. Coleman. Quantitative Chemical 
Analysis. Twelfth edition. Pp. vii-l 570. l^ondon : 
J. and A. Churchill, 1924. Price 18s. (March 28, 
1924.) 

(Jill, A. H. Oil Analysis. Tenth edition, revised. Pp* 
223. London : J. B. Lippincott, 1923. Price 10s. Gel* 
(Dec. 28, 1923.) 

Keane, C. A., and P. C. L. Thohnk. Lunge and Keane’s 
Technical Methods of Chemical Analysis. Yol. L 
Second edition. Pp. xx-f 704. London : Gurney and 
Jackson, 1924. Price 03s. net. (May 9, 1924.) 
Kolthoff, J. M. Kond uktomet rischo Titrationen. Pp. 
vi 4*94. Dresden and Leipzig : T. Stoinkopff, 1923. 
Price 2s. 9d. (Jan. 4, 1924.) 

Preul, F. Quantitative Organic Microanalysis. Translated 
from the second revised and enlarged derma n edition 
by Dr. E. Fyleman. Pp. xv + 190. London : J. and 
A. Churchill, 1924, Price 12s. (kl. (Oct. 3, 1924.) 
>ai>tler, S. S., E. C. Lath rot, and 0. A. Mitchell. Allen's 
Commercial Organic. Analysis, Part J. Pp. viii | 790. 
London : J. and A. Churchill, 1924. Price 3<'s. 
(Aug. 29, 1924.) 

SmiMi’F, 11. VV. Systematic Course of Qualitative Analysis. 
Fourth edition, revised by A. I. Cone. Pp. ix ! 194. 
New York: J. Wiley and Sous, Jue. London: Chap- 
man and Hall, bid., 1924. Price 8s. Od. (Oct. 21, 1921.) 
I’m iWTOV, A. Pharmaceutical Analysis. Pp. 409. London : 
Chapman ami Jfall, Ltd. Price 21s. net. (May 1.0, 
1921.) 

CHEMICAL ENGINEERING 

Drown lie, D. Mechanical Stoking. Pp. x j 234. London: 
Sir Isaac Pit man and Sons, 1 923. Price 5s. net. (May 2, 
1924.) 

Caia ott, W. S., .1. C. Wiietzkl, and IT. F. W ijittak ek. 
Monograph on Corrosion Tests and Materials of Con- 
struct ion for Chemical Engineering Apparatus. Pub- 
lished by the American Institute of Chemical Engineers. 
Pp. vi -1-1.82. New York : I). Van Nostrum! Co., 

1923. Price 83. ( May 10, 1924.) 

Hai/shhanp, E. Drying by Means of Air and Steam. 
Third revised English edition. 1’p. viii | 77. London : 
Scott, Greenwood and Son, 1924. Price 0s. (Sept . 12, 

1924. ) 

Paul, J. H. Boiler Chemistry and Feed Water Supplies. 
Second edition. Pp. ix -p25l2. London : Longmans, 
Green and Co., 1923. Price Ms. not. (Jan. 25, 1921.) 
Kecmenbeko. C. von. Einfaehe und Frakt ionierto Destina- 
tion in Thoorio und Praxis. Pp. xv I 814. Leipzig: 
Sehimmol utul Co., 1923. Price : Paj>or, 17 g.in. ; hound, 
18 g.m. (Feb. 29, 1924.) 

Sw 'i NDEN, N. Modern Theory and Practice of Pumping. 
Pp. 304. London : E. Bonn, Ltd., 1924. Price 42s. 
(Sept. 5, 1924.) 

Wai.kek, \V. If., W. K. Lew is, and W. H. McAkams. 
Principles of Chemical Engineering. First- edition. 
Pp. ix-l-037. London: McGraw-Hill Publishing Co., 
Ltd., 1923, Price 25s. (Nov. 10, 1923.) 

PHYSICS 

Baly, E. C. C. Spectroscopy. Pp. xi J-298. Third edition. 
Vol. I. London: Legmans, Green and Co., 1924. 
Price 14s. (Aug. 29, 1924.) 

Houston, R. A. Light and Colour. Pp. xi + 179. London : 
Longmans, Green and Co., 1923. Price 7s. 0d. (June 0, 
1924.) 

Houston, R. A. A Treatise on Light. Pp. xi j 4S0. Now 
edition, revised and enlarged. London : Longmans, 
Green and Co., 1924. Price 12s. Gd. (June 0, 1921.) 


Rile, J- Relativity, a Systematic Treatment of Einstein’s 
Theory. Pp. xiv ■ 3S9. London: Longmans, Green 
and Co., 1923. Price ISs, (.Inn. IS, 1924.) 

GENERAL 

Rickard, r l’. A. Technical Writing. Second edition, jv- 
written and enlarged. Pp. ix > 337. New York: .1 . 
Wiley and Sons, Inc. ; London : Chapman and Hall, 
Ltd..' 1923. Price 10s. (Dec. 21. 1923.) 

Com pies Renclus <hi Troisicino Congres do Chimio Indus- 
triello (Paris, October 21 27,1923), Pp. 100(1. Paris: 

Societe de Chiniie Indust rielle, 49, Rue dos Matlmrius. 
Subscription price, 50 fr. (May 10, 1921.) 

Directory for tlx* British Glass Industry. 1923. Published 
by the Society of Glass Technology, Sheffield. Price 
7s. 0d. (Feb/22, 1924.) 

Journal of Scientific Instruments. Vol. I, No. 1, October, 

1923. Pp. 32. London: The Institute of Physics. 
Price 2s. 0d. (Nov. 10, 1923.) 

Kelly's Directory of Merchants, Manufacturers and Shippers 
of the World, 1924. Thirty-eighth edition. Vol, 1, 
pp. cceif2522. Yol. 11, pp. exviii 1-2158. London: 
Kelly’s Directories, Ltd., 1HG, Strand, \\ ,C. 2. Price 
01s. ' (Aug. 22. 1924.) 

Photography as a Scientific Implement. A Collective 
Work by various authors. J’p. viii 5-19. London: 
Blaekie and Son. Ltd., 1923. Price 30s. (April 25, 

1924. ) 

Second Year Book of the Institution of the Rubber Industry, 

1923. Pp. \xiv i 448. London : Hh Charing (.Voss 

Road, 1924. Price 5s. (March 21, 1924.) 

Year Book of the American Association of Textile Chemists 
and Colorists. Pp. 105. New York, 1924. (Oct. 3, 

1924. ) 

CHEMICAL INDUS PRY 

Aftchison, L.. and W. R. Barclay. Engineering Non* 
Ferrous Metals and Alloys. Pp. x\ j 300. London: 
Henry Frowde and I f.odder and Stoughton, 1923. 
Price’ 21s. (Feb. 22, 1924.) 

Allen, A. The Recovery of Nitrate from Chilean 

Caliche, containing a vocabulary of terms, ail account 
of the Shanks system, with a criticism of its funda- 
mental features, and a description of a now process. 
Pp. xvi-f-50. London: Charles Grithu and Co., 1921. 
Price 0s. (April, 25, 1924.) 

Askinson, G. W. Perfumes and Cosmetics: Their Pre- 
paration and Manufacture. Pp. xiii j 392. London: 
Crosby, Lockwood and Son, 1923. Price 30s. (Feb. 8, 
1924.) 

Baker, R. T., and H. G. Smith. Wood fibres of some Aus- 
tralian Timbers. Pp. 159. til plates. Sydney: 
Government Printer, 1924. Published bv Authority 
of the Commonwealth Government. (Aug. 1, 1924.) 
Bauer, E. P. Kemmik. Fortsehritte der ('hem. Techno- 
logic in Kinzeldnistelluugen. Edited by Prof. B. 
Rnssow. Part. i. Pp. xi 1 143. Leipzig: T. Stein - 
kopff, 1923. Price 4s. (Jan. 4, 1924.) 

Bearn, .1. G. 'The Chemistry of Paints. Pigments and 
Varnishes. Pp. x-f 277. London : E. ]3enn, Ltd., 

1923. Price 30s. (Dec. 28, 1924.) 

Bedford, C. W t .. and IT. A. Winkeiaiann. Systematic 
Survey of Rubber Chemistry. Pp. 385. Now York : 
The Chemical Catalog Co., Inc., 1923. Pjice 87.0. 
(Fob. 29, 1924.) 

Bii.i.iter, J. Die Teehnisclie Chloralknli-Elektroly.se. Pp. 
viii -f~ 79. Dresden and Leipzig: Theodor tttoinkopfi, 

1924. Trice 2.50 g.m. (May 10, 1924.) 

Bi.uri, \V., and G. B. Uouaboom. Principles of Electro- 
plating and Electroforming (Electrotyping). Pp. xii-f 
350. London : McGraw Hill Publishing Co., Ltd., 

1 924. Price 20s. ( Aug. 1 - 1 92 1 . ) 
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Bolton, E. K., nml K. G. Fki.lv. Oils, Fats, Waxes and 
Rosins. With a foreword by H.R.H. The Prince of 
Wales, K.G., und General Introductions by the Rt. 
Him. Sir E. Godiles, G.C.B., and .1. II. Ratty. Pp. 
275. London : E. Renn. Ltd., 1024. Price 21s. 
(May HO, 1024.) 

Dean, R. Scott, Theoretical Metallurgy. Pj>. vii-}-24G, 
London : Chapman and Hall, Ltd., 1024. Price 15s. 
(Aug. 20. 1024.) 

Dunn, •). I’. Pulverised and Colloidal Fuel. Pp. 107. 

London : Ernest Bonn, Ltd.. 1024. 25s.net. (J\i ly 18, 

102 1 .) 

j)i uvkli.i:, .1. P. The Preparul ion of Perfumes anti Cos - 
meties. Translated from the fourth French edition 
by E. .1. Parry, P*.Sc. Pp. viii-f-420. London: 
Scott, Greenwood and Son, 1023. Price 2ls. (Fob. 8, 
1024.) 

Evans, V. R. Metals and Metallic Compounds. Vol. I., 
Introduction, Metallography, Electro-Chemistry. Pp. 
xii j-'lOS. Price 21s. Vol. II., Metals of the “A” 
Groups. Pp. xi 4-396. Price 18 h. Vol. Ill, Tho 
Transition Elements. Pp. xii -1 270. Price 14s. Vol. 
IV, Metals of tile “B” Groups. Pp. xii 1-350. Price 
18s. London: K. Arnold and Co., 1023. (Fob. *8, 
1021 .) 

Goodrich, W. F. Utilisation of Low-Grado and Waste 
Fuel. Pp. xix 4-308. London: E. Bonn, Ltd., 1024. 
Price 42s. not . (July 18, 1024.) 

Groggins, T\ H. Aniline and its Derivatives. Pp. vii-1- 
25(5, London : Chapman and Mall, Ltd., 1024. Price 
18s. net. (Oct. 3, 1021.) 

Hai.SK, E. Cobalt Ores. Monograph of tho Imperial 
Institute. Pp. 51. London : John Murray. Price 
3s. 4d. (April 4, 1024.) 

H aui>en, A. Alcoholic Fermontat ion. Third edition. Pp. 
104. London : Longmans Green and Co., 1023. 
Price 0s. Od. (Nov. 10, 1023.) 

Harvey, L. 0. Pulverised Coal Systems in America. Fuel 
Research Board. Special Report No. 1. Third edition. 
Pp. 131. H. M. Stationery Office. Price 5s. (July 11, 
1024.) 

Hawke v, L. F. Wood Distillation. American Chemical 
Society Monograph Series. Pp. 141. New York: The 
Chemical Catalog Co., Inc., 1023. Price $3. (Jan. 11, 
1024.) 

Hkciit, H. Lohrbueh dor Koramik. Pp. 330. Berlin 

and Vienna : Urban and Sohwarzonberg, 1023. 
(Dec. 28. 1023.) 

Hughes, W. E. Modern Electro-Plating : A Guide Book 
for Platers, Works Chemists and Engineers. Pp. vii -}- 
1G0. London : H. Frowde and Hoddor and Stoughton, 

1023. Price Ids. (Aug. 22, 1924.) 

Krais, P. Textilindustrie. Technische Fortschrittsbericlito. 
Fortschritte dor Chom. Teclniologie in einzoldarstol- 
lungon. Edited by Prof. B. Rassow. Part III. Pp. 
15(5. Dresden and Leipzig : Theodor StoinkoplT, 1924. 
Prices 4-50 g.m. (Feb. 8, 1024.) 

Lander, C. H., and li. F. Maura y. Ijow Temperature 
Carbonisation. Pp. 277. London : E. Bonn, Ltd., 

1024. Price 35s. (July 4, 1024.) 

Lange, Otto. Chernisclie -Technische Vorscluiften. Ein 
Handbuch der Spoziellen Chemise hen Technologic 
lusbesoiulero fur Chemischo Fabliken vuul Verwandte 
Technische Betriel>e Enthaltend Vorschriften aus 
Allen Gebieten der Chomischen Technologic mit Umfas- 
sonden Literatumachwoisen. Vol. I. Meta lie und 
Minerale. Pp. xxxvi 4-1011. Leipzig: Otto Spamer, 
1023. Price, 32s., papor ; 3Gs. bound. (Jan. 4, 1924.) 
Lange, Otto. Chemisch-Tochnische Vorschriften. Vol. II. 
Fibres. Pulps and Varnishes. Pj). xix. 806. Third 
edition enlarged and completely revised. Leipzig : 


Otto Spamer, 1023. Price, paper, 37s. ; bound 40s. 
(Jan. 4, 1 924?) 

Lange, Otto. Chomisch-Toohnu-cho Vorschriften. Vol. III. 
Harze, Oelo. Fotte. Pp. xix + 790. Third edition, 
enlarged and fully rovisod. Leipzig : Otto Spamer, 

1023. Price, paper, 50 g.m. bound, 75 g.in. (April 11, 
1924.) 

Lange, Otto. Chomisch-Toehnisoho Vorschriften. Vol. IV. 
Dungemittel (SprengstofFo), Futtermittel, ljcbensmit tel. 
Third edition completely revised and eidargod. Pp. 21- 
750. Ixnpzig : (). Spntnor, 1024. Price, pa|XH’, 45 

g.m. hound 50 g.m. (Sept. 12, 1024.) 

Lew-: » n. in, P. Blanohiment, Tc inturo, Impression, Apprels. 
Edited by Prof. C. Matignon. Pj>. 543. Paris : J. B. 
Bail here, 1023, Price, paper, 45 frs. ; bound, 55 frs. 
(Nov. 23, 1023.) 

Leslie, E. II. Motor Fuels, their Production and Tech- 
nology. Pp. (581. Now York: Chemical Catalog Co., 
Inc., 1023. Price 87. (Doc. 21, 1023.) 

Luff, B. 1). W\ The Chemistry of Rubber. Pp. 232. 
London : E. Penn Bros., Ltd., 1023. Price 25s. 
(Dec. 28, 1023.) 

Lunge, G. Tho Manufacture of Hydrochloric Acid 
und Salt Cake. Tho Manufacture of Acids and Alkalis. 
By Prof. G. Lunge and A. C. Gumming, O.B.E., D.Sc. 
Completely revised and rewritten. Vol. V. Pp xv-j- 
423, London: Gurney and Jackson, 1023. Price 
3 Is. Gd. (Jan. 18, 1024.) 

Lunge, G. Manufacture of Nitric Acid and Nitrates. 
By Alliu Cottrell, M.Se. Vol VI. Manufacture of 
Ac. ills and Alkalis. Completely revised and rewritten 
under the editorship of A. C. Gumming, O.B.E. Pp. 
xv -f- 454. London : Gurney and Jackson, 1023. Price 
3 (is. (Dec. 14, 1023.) 

Lfttringkr, A.-D. Aide-Memoire pour L 1 Industrie du 
Caoutchouc et. des Matures Plastic] uos. Pp. 225. 
Paris: A.-l). Cillnrd, 1023. (May 0, 1024.) 

McIntosh, J. G. Industrial Alcohol. Second edition, 
revised and enlarged. By If. B. Stocks, F.I.G. Pp. 
xii | 400. London: Scott, Greenwood and Son, 1023. 
Price 12s. 6d. net. (Feb. 15, 1024.) 

Martin, G. Tho Modern Soup and Detergent Industry 
including Glycerol Manufacture. Vol. I. Theory and 
Practice of Soap Making. Pp. xii | 384. London: 
Crosby Lockwood and Son, 1924. Price 3Gs. (May 0, 

1024. ) 

Masse, R., and A. Baril. LTndustrio do Gaz : Vol. 1. 
Dist illation do la Houillo. Pp. vii -f 202. Vol. II. 
Traitemoni des Produits et Sous -Produits. Pp. xv ii -j- 
308. Paris: Masson et Cio, 1023. Price 20 frs. each 
volume. (Dec. 7, 1923.) 

Math KSIU.s, Walthkk. Die Physikalischen und Chomischen 
Grumllagen des Eisonhuttemvesens.. Second revised 
edition. Pp. xviii-f4S3. Leipzig: O. Spamer, 1924. 
Price, bound, 30 g.m. paper, 27 g.m. (May 1(5, 1924.) 
Mitchell, H. V. Fuel Oils and Their Applications. Pp. 
xii + 171. London : Sir I. Pitman and Sons, Ltd., 
1024. Price 5s. (April 25, 1024.) 

Matthew's, J. M. The Textile Fibers, Their Physical, 
Microscopical and Chemical Properties. Pp. xviii -j- 1053. 
Fourth edition, revised and enlarged. New York : 
John Wiley and Sons, Inc., and London : Chapman and 
Hall, Ltd., 1924. Price 50^. (June 20, 1924.) 
Morrell, R. S. Varnishes and Their Components. Pp. 
xii -f 361. London : H. Frowde and Hodder and 
Stoughton, 1923. Price 25s. (Jan. 25, 1924.) 

MouttKE, C. La La van do Francaise, sa Culture, son 
Industrie, son Analyse. Pp. xxii J 150. Paris: 
Gauthier- Villars et Cie., 1923. Price 10 fra. (Jan. 18, 
1924.) 
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Mvddlkton, W. W., and T. H. Barry. Fats : Natural and 
Synthetic. Pp. xi + 182. London : E. Bonn, Ltd., 
1924. Prico 25s. not. (May 9, 1924.) 

Nickel Ores. Monograph issued by tho Imperial Institute. 
Pp. 80. London : John Murray. Prico 5s. (March 14, 
1924.) 

Nicol, E. W. L. Coke and Its Uses, in Relation to smoko 
Prevention and Fuel Economy. Pp. xii + 132. London : 
E. Bonn Bros., Ltd., 1923. Prico 19s. Gd. (Dec. 21, 

1923. ) 

Pakkes, J. W. Concentration of Sulphuric Acid (Lungo- 
Oumining Scries). Pp. xii +394. London: (Jurnoy 
and Jackson, 1924. 31s. Gd. net. (July 4, 1924.) 

Parrish, P. The Design and Working of Ammonia. Stills, 
Pp. xvii+283. London : E. Bonn Bros., Ltd., 1924. 
Price 40s. (Sept. 19, 1924.) 

Pearson, H. P. Watorprooling Textile Fabrics. Pp. 112* 
New York: Chemical Catalog Co., Jno., 1924. Price 
$3.00. (Sept. 5, 1924.) 

Pollatschek, P. Die Fahrikat ion dor Margarine. Mono- 
gmphien aus dun Gobiete dor F’ott-Chemie. Edited by 
rrof. K. H. Bauer. Vol. IV. Pp. 52. Stuttgart: 
Wissonschaftlieho. Verlagsgesellsehaft. m.b.H., 1923. 
Price, bound, 2.20 rn. ; paper, 1.80 m. (June 13, 1924.) 
Porter, H. C. Coal Carbonisation. American Chemical 
Society Monograph Series. Pp. 442. Now York : Tho 
Chemical Catalog Co., Inc., 1924. Price SO. (Del. 17, 

1924. ) 

Pou CHER, W. A. Perfume's and Synthetics with Sjx'cial 
Reference to Synthetics. Pp. xi + 4t>2. London: Chap- 
man and Hull, Ltd., 1923 Price 21s. (Feb. 8, 1924.) 
Quintus, R. A. Cultivation of the Sugar-cane in Java. 
Pp. xi + 164. London: Norman Rodger, 1923, Price 
12s. (Dec. 14, 1923.) 

Rubber Conference- Brussolls, 1924. Pp. 218. London: 
Rubber Growers’ Association. Price 5s. (Oct. 24, 
1924.) 

Ska klk, A. B. Sands and Crushed Rocks. Vol. I. Their 
Nature, Properties and Treatment. Pp. xiv | 475. 
Vol II., Their Uses in Industry. Pp. via f 281. 
London : Henry Frowdo and I {odder and Stoughton, 

1923. Price 52s. Gd. (Mar. 14, 1924.) 

Searle, A. B. Tho Chemistry and Physics of Clays and 
Other Ceramic Materials. Pp. xiii + 695. London : 
Ernest Bonn, Ltd., 1924. Price 55s. net. (March 14, 

1924. ) 

Seeligmann, F., and Emit. Zikke. With tho collaboration 
of W. Schlick and Dr. F. Zimmer. Handbueh dor Laek- 
und Firninisindustrio. Third edition. Pp. 827. Edited by 
E. Zioko and Dr. II. Wolff, Berlin, 1923. (Nov. 1G, 1923.) 
Simons, T. Oro Dressing. Principles and Practice. First, 
edition. Pp. xyii+292. London: McGraw-IIill Pub- 
lishing Co., Ltd., 1924. Price 17s. Gd. (July 4, 1924.) 
Singer, Felix. Dio Koramik irn Diensto von Industrie 
und Volkswirtschuft. Brunswick : Fr. Vioweg and Sohn, 
A.-G., 1924. Prico 50s. (May 16, 1924.) 

Smith, S. The Action of tho Boater. Translated bv Major 
R. Marx, Pp. xi + 212. London: Tho Technical Section 
of the Paperrnakers’ Association of Great Britain and 
Ireland, 1923. Price 15s. (Sept. 19, 1924.) 

Smythe, J. A. Lead. Its Occurrence in Nature, The 
Modes of Its Extraction, Its Properties and Uses, 
with some Account of Its Principal Compounds. Mono- 
graphs on Industrial Chemistry. Edited by Sir Edward 
Thorpe, C.B., F.R.S. Pp. vi + 343. London . Long- 
mans, Green and Co., 1923. Price 16s. net. (Jan. 18, 
1924.) 

Stielmann, P. E. Tho Constituents of Coal Tar. Pp. xii + 
219. London: Longmans, Green and Co., 1924. 
Price 12s. Gd. (Nov. 14, 1924.) 


Stillman, A. L. Briquetting. Pp. x+466. Easton, Pa. 
Chemical Publishing Co., 1923. Price $6 0. (duly 11, 
1924.) 

Strache, H., and R. Lant. Kohlencheniie. Tp. xvi + 
599. Leipzig.: Akadomiseho Voting G. m.b.H., 1924. 
Price, paper, 24 goldmnrks bound, 26 g.m. (June 27. 
1924.) 

Vexes, M., and G. Dupont Rfoines ot Terebent bines ; les 
Industries Dorivtfos. Encyclopedic do Chimie lndus- 
trielle. Pp. 656. Paris: J. B. Bail lure ft Fils., 1924. 
Price, paper, 60 fr. ; bound, 70 fr. (duly 11, 1924.) 
Vogel, J. IL, and Ing. Armin Schulze, turbid und 
Acctylen, nls Ausgangsnmterial fur Produkte dev 
Chemischcn Industrie. Pp. 130. Leipzig : Otto Spamer 
1924. Price, paper, 5 g.m. bound, 6 g.m (Oct. 10, 1924.) 
Warnes, A. R. Coal Tar Distillation and Working-Up 
of Tar Products. Third edition, rewritten and enlarged 
Pp. xv- +51 1. London: Ernest Bonn, Ltd., 1923. 
Prico 45s. (Feb. 1, 1924.) 

Wyld, W. Manufacture of Sulphuric Acid (Chamber 
Process). (Lunge- Gumming Series.) Pp. xii+424. 
London : Gurney und Jackson, 1924. 31s. Gd. (July 4, 

1924.) 


FORTHCOMING EVENTS 

Dec. 1. Oil and Colour Chemists’ Association, Joint 
Discussion with tho Society of Chemical In 
DUSTRV, London Section Chemical Society’s 
Rooms, Burlington House, Piccadilly’, London 
W. 1, “ Protective Paints.’’ 

Dec. 1. Institution of Electrical Engineers, W extern 
Centre , South Wales Institute of Engineers, 
Cardiff, at 6 p.m. “Modem Illumination,’’ 
Demonstration by W. E. Bush. 

Dec. 1. Royal Society of Arts, John Street, Adelphi, 
London, W.C. 2, at 8 p.m. Cantor Lecture, 
“ Modern Colour Problems,” by L. C. Martin. 
Also on December 8. 

Dee. 1. University of Birmingham Chemical Society. 

Chemical Lecture Theatre, Edgbuston, Birming- 
ham, at 5.30 p.m. “Tho Bohr Theory of Atomic 
Structure,” by R. E. Kellott. 

Dee. 1. Institution of the Rubber Industry, London 
und District Section, Engineers' Club, Coventry 
Street, London, \V\, at 8 p.m. “ Research Work 
on the Plantation,” by Major B. J. Eaton. 

Dee. 2. Institute of Metals, llinnimjhmn Section » 
Chamber of Commerce, New Street. 7 p.m 
“ Metal Spraying,” by VV. E. Ballard. 

Dee. 2. Institute of Metals, North -Lost Const Section , 
Armstrong College, Newcastle -on -Tyne, at 7.30 
p.m. “Aluminium, its Production and Uses," 
by G. B. Brook. 

Dec. 2. West Yorkshire Meta llu rokal Society, George 
Hotel, Huddersfield, at 7.30 p.m. Discussion on 
“ The Corrosion of Engineering Materials.” 

Dee. 2. Imperial College Chemical Society, Main 
Chemistry Lecture Theatre, Royal College of 
Science, South Kensington, London, SAY. 7, at 
5 p.m. “The Specific Heats of Gases,” by Prof. 
J. R. Partington. 

Dec. 2. Institution of Petroleum Technologists, at. 

the House of the Royal Society of Arts, John 
Streot, Adelphi, London, W.C. 2, at a. 30 p.m • 
“ Fuel Oil Resources of the Future,” by A. \\ . 
Nash and H. G. Shatwell. “The Somerset Oil 
Shales,” bv H. G. Shatwell, A. 11 . 2\ash, and 
J. Ivor Graham. 
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Dei-. 3. 

Dee. 3. 

Dee. 3. 

I).r. 3. 

Dee. 4. 

Dee. 4. 

Dee. 4. 

Dee. I. 

Dee. 4. 

Dee. 4. 


Dee. f». 


j >ee. 3. 


Dee. 


Dee. fi. 


Institi ri: ok Chemistry, Leeds Area Section. 
Annuul Meeting will he held in the Groat Northern 
Hotel, Lords. at 7 p.m.. instead of on November 2<i 
Literary and I’iiilusolmiical Society, Chemical 
Sec/ ion, tin* Museum. New Walk, Leicester, at 
S p.m. “ The Action of Light on the Photographic 
L’late, by Dr. T. Slater J > riee. 

RqYAL Society ok A uts. John Street, AdoJplii, 
London, W.U. 2, at S p.m. “ 'The Teaching of 
Seienee in Secondary Schools,” by Prof. (’. A. 
Darns Wilson. 

SoeiKTY <»k Chemical Industry’, Nottingham 
Section, University College, Nottingham, at 7.30 
p.m. A paper on Class will bo given by Prof. 
W. K. S. Turner. 

Cl ik m ic At Society, Burlington House, Piccadilly, 
\V. 1, at S p.in. Ordinary Scientific Meeting. 
(1) “New I lalogen Derivative* of Camphor. 
Part VI. //- Bromocamphor-n sulplioiiie acid,” by 
H. Burgess and 'I'. M. Lowry. (2) “ New Halogen 
Deri vat ives c »f Cam])bor. Part VJ L The Con- 
stitution of the. Keyehler Series of Camphor - 
sulphonie acids. Experiments on Uhlorosulphox- 
ides,” by H. Burgess and T. M. Lowry. 

SoeiKTY ok Chemical Industry, Bristol Section, 
Chemieal Department. r ]'be University, Woodland 
Road, Bristol, at 7.30 p.m. ‘‘Some International 
Aspects of the Dye Industry,” by \Y. hi. Foam, 
sides. 

Society ok Dyers and Colourists. Bradford 
Junior Branch. “ Cotton Finishing.” by E. 
Pearson. 

Society' ok Dyers and Coloi. „■ rests, H’o/ Hiding 
Section. “The Moth Proofing of Textiles and 
other Wearing Apparel, ” bv C. (>. Clark. . 
.Institute oi Metals, Sheffield Section, The 
University, St. George's Square, Sheffield, at 
7.30 p.m. “ Uloetro -Plating.” Discussion to lx* 
opened by A. Jefferson, (Conjoint Meeting with 
the Silver 'trades Society.) 

Institute: ok Chemistry, Huddersfield Section. 
" 'Idie Pioneers of Chemieal Jmlustry in Hudders- 
field,” by Dr. L. Guidon Paul. 

Sooiktv ok Chemical. Imustry, Manchester 
Section, Textile Institute. 10, St. Mary's Parsonage, 
Manchester, at 7 p.m. “ Peptisation,” by A. V. 
Slater. 

Society ok Chemical Industry, Liverpool Station , 
Muspraft Lecture Theatre, The C Diversity. Liver- 
pool, at 0 p.m. “ Liquid Hydrocarbons obtained 
in the Compression of Oil ( las,” by P. Lew is- 
Dale. 

Institi .thus ok Mechanical Hnuinkkhs, Storey’s 
(late, London, S.W. 1. at 0 p.m. (I) “The Effect 
of Low and Higli Temperatures on Materials.” 
by Prof. F. C. Lea, ami (2) “ The Elastie Limit 
in Tension, ils Influence on the Breakdown by 
Fatigue.” by .1. M. Lessells. 

University' ok London, King's College, F amity 
of Science , Strand, London, W.C. 2, at a. 30 p.m, 
“The Historical I Icveloprnent of the Measure- 
ment of Stress in Materials Subjected to Load,” 
by Piof. F. G. Coker. 


Alteration . — The January meeting of the Manchester 
Section of the Society of Chemical Industry which had been 
arranged for January 2 is now arranged for January 9. 
In this meeting it is hoped that in addition to the paper by 
Messrs. Simpkin and Sinnatt, the Section will have the 
honour of welcoming and hearing a paper by Prof. Hugh S. 
Taylor of Princeton University, U.S.A., the title of his 
address to be “ The Properties of a Catalytic Surface.” 


SOCIETY OF CHEMICAL INDUSTRY 

MEETING OF COUNCIL 

The monthly meeting of Council was held on 
November 14, the President (Mr. \V. J. U. Woo loo ok , 
O.B.E.) in the Chair. 

It was agreed to send an Address of Congratulation 
to the University of Leeds on the occasion of the 
celebration of its Coming of Age in December. 

An invitation was received from the Committee of 
the London Section to hold the Annual General 
Meeting of the Society in London in 1020, and it was 
unanimously resolved to recommend to the Annual 
General Meeting in 1925 that this invitation be* 
accepted. 

The Society's representatives on Outside Bodies 
were re-elected for the year 1924-25 as follow s 

Federal Council for Pure and Applied Chemistry • 
Mr. F. H. Carr, Dr. S. Miall, and Mr. W. J. U. Wool- 
cock. 

National Physical Laboratory {General Board ) : — 
Sir Wm. J. Pope and Prof. J. W. Hinchley. 

British Engineering Standards Association : — Air- 
craft Sub -Committee on Chemicals . Prof. W. A. 
Bone. Sub-Committee on Textiles . Mr. C. F. Cross. 
Sub-Committee on Dopes : Dr. J. N. Goldsmith. 
Sectional Committee of Chemical Engineering : Mr. 
C. S. Garland, Capt. C. J. Goodwin, Dr. W. K. 
Ormandy, and Mr. J. A. Rea veil. 

Imperial Mineral Resources Bureau : — Lead, Silver. 
Zinc, and Cadmium Sub-Committee: Mr. 11. M. 
Ridge. Aluminium, Magnesium, Potassium, and 
Sodium Sub-Committee : Dr. It. Seligman. Minor 
Metals Sub-Committee : Mr. W. G. Wagner. Publi- 
cation and Libraries Sub-Committee : Mr. W. J. A. 
Butterfield. Abstracts Sub-Committee : Prof. H . 
Louis and Mr. T. F. Burton, Chemical Industries 
Sub-Committee : Mr. C. S. Garland. 

British Empire Sugar Research Association 
Prof. A. R. Ling and Mr. J. W. Macdonald. 

Joint Committee for the Standardisation of Scientific 
Glassware : — Mr. F. H. Carr, Dr. R. T. Colgate, and 
Dr. Bernard Dyer. 

Governing Board of Imperial College of Science and 
Technology :■ — Sir William Pearce. 

Reference was made to the recent death of Mr. 
J. T. Wood, of Nottingham, an old mignbcr of the 
Society, a past Chairman of the Nottingham Section, 
and a contributor of valuable papers to the Journal. 
It was unanimously resolved to send a letter of sym- 
pathy to Mrs. Wood. 

Reports of various Committees wore submitted, 
and 28 new members were elected : — -Home, 23 ; 
Overseas, 5. 

The next meeting of Council will be held on Friday, 
December 12, 1924, at 2.30 p.m. 

SUSPENSION OF ENTRANCE FEE 

As an inducement to Chemists to become members, 
the Council has resolved that no entrance fee shall 
be paid by members joining the Society in 1925. 

A form of application for membership was inserted 
at the end of this Section in the issue of the Journal 
for October 17, and it is hoped that it may be used 
to introduce a new member for next year. 
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BACK NUMBERS OF JOURNAL 

The General Secretary will be glad to hear from 
Members or Subscribers who have copies of the 
Journal for January 4, June 13 and 27, July 4 and 25, 
September It), or October 3 and 17, 1024, that they 
are willing to dispose of to the Society. 

DEATHS 

FiM'-usson, Donald M. (elected 1902), of 285, Fifty- first 
Avenue East, Vancouver, R.O., Canada, Analytical 
Chemist. In April, 1924. 

Hellon, Dr. Robert (elected 1885), of 40, Now Lowther Street, 
r Whiteliftven, Analytical Chemist. On Nov. 9, 1924. 
f Wood, Joseph T. (elected 1887), of 02, Park Road, Notting- 
ham, Tanner. On Nov. 9, 1924. 


LIVERPOOL SECTION 

| The second meeting was held on November 21, 
Mr. Edwin Thompson in the chair. In opening the 
proceedings, the chairman congratulated Dr. 0. (\ 
Clayton on his re-election to Parliament and also 
! welcomed Prof. E. C. C. Paly on his return from 
■ his lecture tour in America. 

Mr. J. L. E. Vogel, who read a paper entitled, 
4i Notes on Alloy Metals used in Alloy Steels/' said 
he wished to draw the attention of chemists to the 
[ wide field covered by the metallurgy of alloy steels 
[and to the part played by chemistry in their pro- 
duction. He emphasised the very large extent to 
which alloy steels were now employed and showed 
how the intense concentration on the production 
of munitions during the war revealed the important, 
part played by these steels and by the rarer metals 
employed in their manufacture. The first point 
to be remembered was that manufacturers and 
consumers were interested solely in the physical 
properties of steel ; for them chemical analysis 
was merely a means of ensuring uniformity in pro- 
luetion and freedom from deleterious impurities. 

Accepted views on the structure of alloy steels 
,vere explained and the physical characteristics of 
lie different alloy metals and deleterious impurities 
vere tabulated for comparison. The extent to which 
iseful information could be deduced from this 
able was discussed and each metal was briefly 
amsidered with reference to its effect on steel, 
ts production frqm the ores and the sources of 
supply. Tho problem facing makers of ferro- 
alloys and alloy metals for steel was that the products 
hey supplied must contain the desired metals within 
comparatively narrow limits and that they must 
>e very free from any deleterious or even doubtful 
mpurities, and they had to realise that their products 
vould be judged more by their physical properties 
han by their composition. Broadly speaking, 
erro-alloys such as ferro- tungsten, ferro-chromc and 
erro molybdenum, which were reduced directly 
from the ores by electric furnace or by thermit pro- 
cesses, called for the purest raw materials, since the 
possibility of eliminating impurities in the course 
of manufacture was very limited. The pure metals 
such as nickel, cobalt, tungsten, or chromium, 
could bo produced from considerably less pure 
raw materials since the impurities could be eliminated 
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in processes oi manufacture. Alloy steels complying 
with a specification us to physical properties could 
sometimes be obtained by several different mixtures 
and the cost, of raw materials was, therefore, an 
important consideration. Finally, attention was 
drawn to the need for improved quick methods of 
assay for mixtures and alloys of the various metals, 
and for improved processes for commercial production 
of the metals and ferro-alloys. 


CHEMICAL SOCIETY 

An ordinary scientific meeting was held on 
Thursday, November 2<k the President, Prof. VV. P. 
Wynne, occupying the Chair. Fellows wen 1 invited 
to attend, on December 1). at 4.30 p.m., a meeting of 
the Furaday Society ; a group of papers on " Base 
Exchange in Soils " would he read. It was also 
announced that an award of the Harrison Memorial 
Prize would shortly he considered, and that applica- 
tions, nominations or information should reach the 
President of the Chemical Society not later than 
December 1. Applications for the Annual Reports 
for 1924 (Fellows' price, 5s. fid.) should also he re- 
ceived as soon as possible. 

The first two papers were read by Dr. E. 
Challenger : — 

The sulphur compounds of Kimmcridgc. shale oil. 

Pari /. [With J. It. A. .links and J. Haslam ] 

The authors find that on removal of bases, phenols, 
and traces of ketones from that portion of the oil 
which is volatile in steam, and subsequent distillation 
under reduced pressure, a fraction b.p. 80-100° is 
obtained. From this fraction 2 methylthiophen 
identified as mercury 2-methvlthionyl chloride and 
bromide was obtained. Also trihromo-2-methyl- 
thiophon, b.p. 80-87 J was obtained from the regener- 
ated oil. The same fraction also contains toluene. 
The highest fractions of the oil are semi-solid, and 
oil treatment with alcohol and ether, yield a sulphur- 
free wax-like solid, b.p. 02-03 . 

The interaction of thiocya nogen and of hydrogen sulphide 
trilh unsalnraPd compounds. Part 11. [With T. H. 
Bott.| 

The product obtained from thiooyanogen and styryl 
methyl ketone (T.. 1923, 123. 1055) has a compo- 
sition Ph(TT:(!(8(T\)ATJMc. It is probable that 
thiocya nogen forms an unstable dithiocyano-additive 
product with styryl methyl ketone, which loses a 
molecule of thioeyanic acid. Distyryl ketone gives 
a compound of analogous composition containing 
2 thiocyano groups. C'arvone also forms a mono- 
thioeya no-derivative. When styrvl methyl ketone 
reacts with hydrogen sulphide, duplobenzylidene- 
aeetone sulphide is obtained, for which Fromm has 
suggested the structure 

CH :i O(OH) - (TPCHPh 



CH,C(OH) CTP.CHPh 

the corresponding disulphide and the additive pro- 
ducts from hydrogen sulphide and styryl phenyl 
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ketone hiring formulated similarly. On general 
considerations, and from analogy with carvono and 
earvotanaeetone hydrosulphides, the structure 

cir^.cocio.oHPh 

8 

i 

cH3.co.cH2.oHPh 

would appear more probable. The authors find that 
duploben/.vJideneacetone sulphide is stable towards 
bromine in chloroform. With the disulphide the 
reaction is complicated, but indicates a saturated 
structure. 

Prof. 0. 8. Oibson communicated : — 

A new method for the preparation of 9 - alkyl ca rbazoles . 

[With It. Burton.] 

N-Mkthyl- (or ethyl) anthranilic acid condensed 
with o-hromonitro benzene in the presence of potas- 
sium carbonate and copper powder yields 2'-nitro-A r - 
methyl-(or ctbyl)*dipbenylamine-(5-carboxylic acids. 
These acids on reduction with ferrous sulphate and 
ammonia are converted into the corresponding amino- 
acids which are easily characterised by well-defined 
acetyl-derivatives. The amino-acids, on being heated 
above their melting points lose a molecule of water, 
and give lactams (compare Clemo, Perkin, and 
Robinson, ,/., 1924, 125, 1779). The corresponding 
acetyl -derivative, under similar conditions, gives rise 
to the same lactam. 2'-Nitro-N-methyldiphenyl- 
aminc-O-carboxylic acid gives a small yield of 9- 
nitro-N-methylacridone when it is heated with 95% 
sulphuric acid. The amino-acids, on . diazotisation 
and treatment with sodium hydroxide solution, form 
the corresponding 9-alky lcarbazole. 

Prof. R. Robinson said it was significant that the 
carboxyl group should in the reaction described be 
so very easily displaced under the influence of a posi- 
tively charged diazonium complex. It had long 
been realised that in aromatic substitution the 
entering group is positive and that displacement of 
a carboxyl group is analogous to substitution. The 
case under discussion was an excellent example of 
the combination of these hypotheses. 

Dr. N. V. Sidgwick discussed 

The behaviour of the simple halides with water. 

The four results of treating the simple halides with 
water can be explained if we assume (A) that that 
water can form co-ordinate linkings either through its 
hydrogen or its oxygen, (B) that the maximum 
covalency of an element is 4 from Li to F, 6 from 
Na to Br, and 8 for the heavier elements. 

(1) Ionisation will be promoted by hydration of 
the ion, through the negative effect of the co-ordinate 
linking ; thus with a covalency of 4 we get Li + and 
Be ++ : with 6, Na + , Mg H ', and Al +++ : quadrivalent 
cations only appear when a covalency of 8 is reached 

(g n +.+++). 

(2) If the element can take up two more electrons, 
it will join to the O of the water ; the H will react 
with the Cl, giving hydrolysis to the hydroxide and 


HC1 (BC1„ SiCl„ PC1 3 , PF 6 , IF 5 , MoF 6 , TeF„ WF C , 
WC1 6 , UF C ). 

(3) If it is exerting its full covalency already, it 
cannot combine with water at all, and will not 
react: 0C1 4 , SF 0 , 8eF c . 

(4) In NC1 ; , and OCR the covaleney is below the 
maximum, but the octet is full and cannot expand ; 
hence it will share a pair of its own electrons with 
the hydrogen of the water, giving HOH~>NOb,. 
This will then lose HOC), forming NH ;r 

Prof. R. Robinson briefly referred to the anomaly 
of carbon tetraiodide, as also did the author, with 
whose fruitful ideas he was in general agreement. 

Prof. II . Bassett pointed out that whether addition 
of water caused ionisation or hydrolysis seemed to 
depend 011 the number of added waiter molecules 
being large in comparison with that of the halogen 
atoms, or vice versa ; actually, both ionisation and 
hydrolysis occurred together. 

Prof. T. >1. Lowry referred to a statement made, 
he believed, by Oiamician in 1891, that “ water adds 
on in two different ways ; to metallic atoms with 
oxygen inside, and otherwise with hydrogen 
inside. ” 

Prof. R. Robinson then briefly described the 
syntheses dealt with in the following three 
papers : — 

Experiments on the synthesis of certain hbjher aliphatic 
compounds. Part I. A synthesis of lacfarinic acid 
and of oleic acid. [With (Mrs.) (2. M. Robinson.] 

A method of preparation of long-chain keto-acids 
has been devised. An ethyl alkylaeetoaeetate is 
converted into its sodium derivative and condensed 
w r ith the ester chloride of a dibasic acid. The 
product is submitted to hydrolysis in stages. Starting 
with w-undecyl iodide and adipic acid, lactarinie 
acid, OH [( IH o] n -C0- [CH 2 ] 4 -(X) 2 H , was obtained 
whilst e-ketosteario acid was prepared from ?i-heptyl 
iodide and sebaeie acid. The conversion of 
e-ketostearic acid into oleic acid has already been 
carried out. The communication also contains an 
account of the reduction of stearolic acid to pure 
oleic acid and of the synthesis of y-kctopalmitic acid, 
CHy [CHo J n -00 ■ [CH 2 ] 2 -C0 2 H . 

A synthesis of pyryliuni salts of anthocyanidin type. 
Part V. The synthesis of cyanidin chloride and of 
ddphinidin chloride. [With I). J). Pratt.] 

The methods whereby the authors synthesised pelar- 
gonidin (Part III) have been applied to the eases 
of cyanidin and delphinidin which are mono- and 
dihydroxy derivatives of pelargonidin respectively. 
w - Methoxy aceto veratrone a rid a> - 3:4:5 -t etrameth oxy - 
acetophenone were required for these syntheses 
and obtained by a method exemplified in the case 
of the former. Veratroyl chloride and ethyl sodio- 
a-y-dimethoxyacetoacetate react in ethereal solution 
to a product which yields pure cu-methoxyacetovera- 
trone on careful hydrolysis with dilute aqueous 
potassium hydroxide. It condenses with 2-hydroxy- 
4:6-dimethoxybenzaldehyde in presence of hydrogen 
chloride in ethereal solution with formation of the 
pentamethyl ether of cyanidin chloride and this is 
changed by boiling hydriodio acid and phenol into 
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cyatiidin iodide. By double decomposition with 
silver chloride the chloride was produced and proved 
to be identical with the substance of natural origin. 
The synthesis of delphinidin was carried out. in a 
similar manner. 

A synthesis of myricetin and of a galanyiu monomethyl 

ether occurring in galanga root. [With J. Kalff.J 

The action of benzoic anhydride and sodium benzoate 
on cD-methoxyehloracetophenone at ISO leads to a 
product which yields Testoni's galanyiu monomethyl 
ether on hydrolysis. Substituting trimethylgallie 
acid derivatives for those of benzoic acid, myricetin 
tetramethyl ether is obtained and this yields myricetin 
on demethyl at ion. 

CORRESPONDENCE 

THE CHEMICAL SOCIETY 

Sir, — Among the suggestions made by Prof. 'I 1 . S. 
Patterson, in your issue of November 21. 11)24, 
by way of overcoming some of the difficulties which 
now beset the Chemical Society, there is one to w »jich 
I, in common with many others, would take strong 
exception — namely, that of abolishing the summaries 
and conclusions which I think it is most desirable 
to cultivate at the, end of communications relative 
to chemical work. 

Chemical literature is so profuse nowadays that 
it is impossible, no matter to what extent one may 
specialise, to study all papers in detail, and, on 
the other hand, it appears to me that much of the 
detail could be, with advantage, omitted or condensed, 
and more care be taken to draw and express 
conclusions. 

There is, howover, only one radical cure for the 
troubles which arc encountered by the Chemical 
and allied societies- namely, the creation of one real 
Institute of Chemistry, as first suggested by the 
writer in the “ Chemical Trade Journal ” (of April 8, 
1916), a subject which is now engaging, as 1 under- 
stand, considerable attention at other hands, under 
the term “ Chemistry House.” 

One comprehensive journal of transactions (planned 
sectionally) and one set of abstracts of papers from 
sources outside Chemistry House, are the great 
desirabilities. — Yours faithfully, C. T. Kincsktt 

November 24, 1924. 

* 

PERSONAL AND OTHER ITEMS 

H.R.H. the Prince of Wales has consented to 
open the new Chemistry Department of the Univer- 
sity of Edinburgh on December 3. 

The Council of the University of Birmingham has 
made the following appointments for the session 1924— 
25 : Mr. A. R. Bow en to he Research Worker in the 
Department of Oil Mining, Mr. S. H. Edgar to be 
teaching scholar in the Department of Chemistry, 
Mr. A. W. Paynton to be Student Demonstrator in 
the Department of Bio-chcmistry of fermentation. 

Mr. J. W. Saville, who has been employed on the 
commercial stall of Messrs. Brotherton and Co., 
Ltd., for more than forty years, has been appointed 
a Justice of the Peace for Wakefield. 


The Scholarship of the Institution of Petroleum 
Technologists, granted to a student member of the 
Institution who is completing the petroleum tech- 
nology course at Birmingham University, has been 
awarded to Mr. Geoffrey Cotton. 

Captain Oliver Lyttelton. D.S.O.. has been elected 
to a seat on the board of the British Metal Cor- 
poration, Ltd., and has been appointed a joint 
managing director. 

MM. Painleve, Gaston Menier, E. Bond, Did Piaz, 
Derville, Albin Haller, Picard, Bateau Koenigs and 
others have been appointed for four years' member- 
ship of the Council of the Administration of the 
National Conservatoire of Arts et Metiers at Paris. 

Mr. H. T. (.‘ran field, senior lecturer in agricultural 
chemistry and head of the chemical department 
of the Midland Agricultural and Dairy College, has 
been appointed adviser in agricultural chemistry 
for the Midland counties served by the College. 

Isotopes of Cadmium; Tellurium and Bismuth 

Tn a letter to Nature , dated November 4, Dr. 
F. W. Aston writes that he has now succeeded in 
obtaining and analysing the mass-rays of cadmium, 
tellurium and bismuth. By the use of an anode 
containing cadmium fluoride, rays were obtained 
which, though feeble, gave satisfactory results with 
long exposures and the most highly sensitised 
schumannised plates. Cadmium is a very complex 
element, having six isotopes: 110 (e), 111 (e), 
112 (b), 113 (d), 114 (a), 116 (f.). The last is iso- 
baric with the lightest isotope of tin. The intensities 
of the lines arc in the order of the letters and agree 
reasonably with the chemical atomic weight. 112*41. 
The most striking characteristic of the group is its 
remarkable similarity to that of tin. If wo except 
the heaviest isotope of tin (124), which does not 
seem to have its counterpart in cadmium, the 
intensity relations between the isotopes of the two 
elements appear almost identical. This is a most 
suggestive fact and may have a deep significance in 
connexion with the relative stability of the nuclei 
of isotopes. The plates are not very favourable for 
accurate determinations of masses, but these seem 
integral with that of iodine. 

The line of the latter element was extremely 
faint in these experiments, so it was considered a 
favourable opportunity to make another attempt 
on tellurium, which had defied all attacks during 
the earlier discharge tube work. A little pure 
metallic tellurium was ground into the anode mixture 
and success was at once obtained. Tellurium gives 
threo lines of mass numbers — 126, 128, 130. The 
intensities of the two latter appear about equal 
and double that of the first . This result was repeated 
with an anode containing tellurium and lithium 
fluoride, and there is no reason to doubt that 
these are all genuine isotopes. Comparison with 
other lines on the plates suggests Unit their masses 
may be less than whole numbers by one or two parts 
in a thousand, but it seems probable that the mean 
atomic weight is actually greater than 128, whereas 
all the later chemical determinations are less than 
that figure, the accepted value being 127*5. The 
element tellurium is unique among those so far 
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analysed, as it seems probable that all its mass- 
numbers form members of isoharic pairs. These 
are shared by xenon, the element of next higher 
even atomic number. 

The boiling-point of tellurium is not very different 
from that of bismuth, so that it seemed possible 
that the latter might yield to the same treatment. 
This hope was realised with an anode containing 
metallic bismuth, and a single line appeared in the 
expected position — 209. This line is very faint, 
and owing to the great mass lies in an unfavourable 
part of the plate, but there seems no reason to 
doubt that bismuth is a simple element of mass 
number 209, as recent determinations of its atomic 
weight suggest. 

The Van’t Hoff Celebration 

This year half a century has passed since van *t Hoff 
(in September, 1874) and Le Bel (in November, 1874) 
published their celebrated memoirs which form the 
foundation of “Chemistry in Space,” or Stereo- 
chemistry. In honour of this event, which is of such 



outstanding importance for the development of 
chemistry, a commemorative celebration has been 
hold in the Aula of the University of Amsterdam, 
under the auspices of the Dutch Chemical Society 
and of the Dutch Society of Chemical Industry, at 
which Prof. Dr. Ernst Cohen, of Utrecht, and Prof. 
I)r. Paul Walden, of Rostock, spoke. At the request 
of the firm of J. A. A. Cerritsen, of Zcist (Holland), the 
well-known Dutch medallist, J. C. Wieneeke, has 
prepared gratuitously a plaque (57 by 45 mm.) bearing 
the portrait of van t Hoff at the age of 22, the age 
at which he published his theory. The plaque can 
he obtained from the above firm at the price of 
2.50 Gulden, in bronze, or 12 Gulden in silver, or 
about 4s. 4d. and 2s., respectively. 

British Standard Specifications for Fuel Oils 

These Specifications for fuel for heavy-oil engines 
(“ Petroleum and Shale Oils,” No. 209, 1924) are 
some of the first fruits of the Sectional Committee 
on petroleum products of the British Engineering 
Standards Association. Specifications are given for 
four grades of fuel oil, one being a gas oil and the rest 


non ’distillate oils ; all classes of heavy-oil engines 
thus being catered for. Users of heavy-oil engines 
should satisfy themselves, by test or otherwise, 
which of the four grades of oil specified can most 
satisfactorily be utilised in any given engine, and the 
corresponding specification should then he adopted, 
ft is of interest to note that no mention of specific 
gravity is made, as the conclusion has been reached 
that it is quite unnecessary to specify the specific 
gravity of a fuel oil provided the viscosity character- 
istics are clearly defined. Eurther, the sulphur 
content is not specified. Every effort was made to 
obtain evidence to prove that the harmful effects 
attributed to oils in certain cases were due to the 
sulphur in the oil. Pending the production of such 
evidence it has been decided that for fuel oils used in 
heavy-oil engines but not under boilers, a test for 
sulphur unnecessarily increases the cost of the oil. 
The specifications will be revised, if necessary, in 
twelve months’ time. The methods of testing the 
oil given in these specifications are those adopted by 



the Institution of Petroleum Technologists, and are 
described in detail. Copies may be obtained from 
the B.E.S.A. Publications Department, 28, Victoria 
Street, London, 8.W. 1, price Is. 2d., post free. 

Wood-charcoal Gas Producers 

The French Commission do Carbonisation is obtain- 
ing satisfactory results in its work on the improve- 
ment of portable charcoal-gas producers. At present 
the French production of wood charcoal is only 
150,000 metric tons, but this quantity could be 
increased, w ithout harming the forests, to 1,000,000 t. 
The Commission proposes, whilst encouraging the 
development of the production of charcoal, to have 
recourse to carbonisation in the forests, and will 
therefore hold a competition in the following spring 
for transportable plant for carbonisation. Tests 
are under way at Sovran Livry, on different types of 
gas producers, the tests taking account of the analysis 
of the fuels, their resistance to shook, the analysis of 
the gas produced and the ash obtained, the measure- 
ment of the power produced, and other working 
characteristics. 
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COMPANY NEWS 

BRIMSDOWN LEAD CO. 

According to the Investor's Chronicle we under- 
stand that an imjiortant further step is about to 
be taken towards completely consolidating the 
white lead interests in this country. The Associated 
Lead Manufacturers' combine now embraces Cookson 
and Co., Ltd., the largest business of the kind in 
Croat Britain ; Locke, Lancaster and Johnsons. 
Ltd. ; and Rowe Brothers. The capita) is £740,000 
in 0 per cent preference shares and £1.000,000 in 
ordinary shares. Arrangements are now being made 
to acquire the Brimsdown lead business, and thus 
strengthen the combine. The acquisition will be 
on a share basis, Brimsdown preference shareholders 
receiving 15s. per share (66 per cent, in preference 1 
and 33 per cent, in ordinary shares of the combine), 
and Brimsdown ordinary 3s. 6d., all in ordinary 
shares. It is expected that the directors of the 
Brimsdown Lead Co. will send details of the offer 
of the Associated Lead Manufacturers to the share- 
holders in the course of a few days and recommend 
its acceptance. The transfer books of the Brimsdown 
Co. are (dosed for a few days to facilitate* payment 
of a dividend on the preference shares. 

ILFORD, LTD. 

The oet profit for the year to October 31, 1624, 
amounted to £56,747, compared with £40,6X0 last 
year. The sum of £8802 was brought forward and 
there is a total of £65,540 for appropriation. £1 1 ,400 
is for preference dividend, £5000 has been written off 
goodwill (against £10,000), and £10,000 has been 
transferred to reserve (against nil). The dividend, 
after being X per cent, for the last live years, lias 
been raised to 10 per cent, on the ordinary shares, 
and the sum of £8140 is to be carried forward. 

BRITISH SULPHATE OF AMMONIA FEDERATION, 
LTD. 

The fourth annual general meeting was held on 
October 20, Mr. I). Milne Watson (President of the 
(las, Light and Coke ( o.) presiding. The outstanding 
features in the sulphate of ammonia market in the 
year under review w as a large increase in consumption 
and a considerable fall in price. Organisations, 
similar to this federation, bad been formed in Prance, 
Belgium, Holland. Germany, Italy, Japan and 
Australia, the chief objects being to establish and 
maintain a reasonable price for this product calcu- 
lated to induce consumption on the largest scale, 
and also for the combination of propaganda effort. 
During the last eighteen months there had been an 
increase in consumption of nearly 200,000 t. of 
sulphate of ammonia on a total world production of, 
roughly, 2,500,000 t, and this increase was secured 
at a comparatively small sacrifice in price*. An 
appeal was made to non -members, whose total 
production amounted to less than 10 per cent, of 
the output in this country, to join the federation 
and so enable it to increase its propaganda activities, 
and to carry through a reasonable and logical pro- 
gramme, beneficial both to consumer and producer. 


MARKET REPORT 

This Market Report is compile*! from special information 
received from the Manufacturers concerned. 

Unless otherwise stated the prices quoted below cover fair 
quantities net and naked at sellers' works. 

GENERAL HEAVY CHEMICALS 

Acetio Acid, 40% tech. . . £23 10s. per ton. 

Aoid, Boric, Commercial — 

Oryst. .. .. .. £45 per ton. 

Powder.. .. .. £47 per ton. 

Aoid Hydrochlorio .. 3s. 0<L— 6s. per carboy d/d., 

according to purity, strength 
and locality. 

Aoid Nitrio 80° T\v. .. £21 10s.~ £27 per ton makers’ 

works, according to district 
and quality. 

Aoid Sulphuric . . . . Average National prices f.o.r. 

makers’ works, with slight varia- 
tions up and down owing to 
local considerations : 140° Tw., 
Cnido Acid, 55s. per ton. 168° 
Tw., Arsenical, £5 10s. per ton. 
108° Tw., Non -arsenical, £0 16s. 
per ton. 

Ammonia Alkali.. .. £5 15s. per ton, f.o.r. Special 
terms for contracts. 

Bleaching Powder .. Spot £11 d/d. ; Contract £10 d/d. 
4 ton lots. 

Bisulphite of Lime .. £7 10s. per (on, packages extra. 

Borax, Commercial — 

Crystal . . . . . . £25 per ton. 

Powder.. .. . . £26 por ton. 

(Packed in 2-cwt. bags, carriage 
paid any station in Great 
Britain.) 

Calcium Chloride .. £5 17s. Od. per ton d/d. 

Copper Sulphate . . . . £25 por ton. 

Methylated Spirit 64 o.p. — 

Industrial . . . . 2s. 7d. 2s. 1 Id. per gallon, accord- 

ing to quantity. 

Mineralised . . . . 3s. 8d. — 4s. per gallon, according 

to quantity. 

Niokel Sulphate .. , . 4 £38 per ton d/d. Normal busi- 

Nickel Ammon. Sulphate ) ness. 

Potash Caustic .. .. £30- - £33 per ton. 

Potass. Biohromate . . 5;/d. per lb. 

Potass. Chlorate.. .. 3d. — 4d. per lb. 

Salammoniao £32 por ton d/d. 

Salt Cake £3 10s. por ton d/d. 

Soda Caustic, solid . . Spot lots : delivered. £10 17s. Gd. to 
£11) 7s. Od. per ton, according to 
strength. 20s. less for contracts. 

Soda Crystals . . . . £5 5s.-- £5 10s. per ton ex railway 

depots or ports. 

Sod. Acetate 97/98% .. £24 per ton. 

Sod. Bicarbonate . . £10 10s. per ton, carr. paid. 

Sod. Bichromate. . .. 4Jd.perlb. 

Sod. Bisulphite Powder 

60/02% £17— £18 per ton, according to 

quantity, f.o.b., l-cwt. iron 
drums included. 

Sod. Chlorate . . . . 3d. per lb. 

Sod. Nitrate refd. 90% . . £13 5s. — £13 10s. per ton ex 
Liverpool. Nominal. 

Sod. Sulphide cone. 60/65 About £14 10s. per ton d/d. 

Sod. Sulphide cryst. . . £9 per ton d/d. 

Sod Sulphite, Pea Cryst. £15 per ton f.o.r. London, l*cwt. 

kegs included. 

RUBBER CHEMICALS 

Antimony sulphide — 

Golden 6Jd.— Is. 2d. por lb., according to 

quality. 
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Antimony sulphide — 

Crimson .. ..Is. 4d. — Is. 6d. per lb., according 

to quality. 

Arsenic, Sulphide, Yellow Is. lid. per lb. 

Barytes . . . . . . £3 10s. to £6 15s. per ton, accord- 

ing to quality. 

Cadmium Sulphide . . 3s. 9d. — 4a. por lb., according to 
quantity. 

Carbon Bisulphide . . £30— £33 per ton, according to 
quantity. 

Carbon Black .. .. 7d. — 7£d. per lb. ex wharf. 

Carbon Tetrachloride . . £00 — £65 per ton, according to 
quantity, drums extra. 

Chromium Oxido, green. . Is. 3d. per lb. 

f 5d. — 9$d. per lb. Demand very 

Indiarubbor Substitutes \ brisk. Trices likely to remain 

White and Dark . . J steady owing to firmness of 

rapeseed oils. 

Lamp Blaok . . . . £48 per ton, barrels free. 

Lead Hyposulphite . . 7^d. per lb. 

Lithopone, 30% . . . . £22 10s. per ton. 

Mineral Rubber 44 Rub* 

pron ” . . . . . . £16 58. per ton f.o.r. London. 

Sulphur .. .. .. £10 — £12 por ton, according to 

quality. 

Sulphur Procip. B.P. . . £50 — £65 per ton, 'according to 
quantity. 

Sulphur Chloride . . 4d. por lb., carboys extra. 

Tliiocarbanilide . . . . 2s. 6d. per lb. 

Vermilion, pale or deep . . 5s. Id. per lb. 

Zinc Sulphide .. .. 7$d. — Is. 8d. por lb., according to 

quality. 

WOOD DISTILLATION PRODUCTS 

Aootate of Lime — • 

Brown . . . . ..£11 10s. por ton, and upwards. 

drey . . . . . . £14 per ton. 

Liquor 9d. per gall. 32° Tw. 

Charcoal . . . . . . £7 5s. — £9 per ton, according to 

grade and locality. Demand 
quiet but price stoudy. 

Iron Liquor . . . . Is. 7d. per gall. 32° Tw. 

Is. 2d. „ ,, 24° Tw. 

Red Liquor .. .. lOd. — Is. per gall. 14/15° Tw. 

Wood Creosote . . . . 2s. 9d. per gall. Unrefined. 

Wood Naphtha — 

Miscible . . . . 4s. 9d. per gall. 60% O.P. 

Solvent . . . . . . 5s. per gall. 40% O.P. Firmer. 

Wood Tar . . . . £4 — £5 per ton. Very quiet. 

Brown Sugar of Lead . . £41 per ton. Steady market. 

TAR PRODUCTS 

Aoid Carbolic — 

Crystals . . . . CJd. per lb. Quiet. 

Crude 60’s .. - . Is. 8d. — Is. lOd. per gall. Market 

bettor. 

Acid Cresylic, 97/99 .. 2s. por gull. Fair business. 

Palo 95% .. ..Is. 8d.— Is. lid. por gall. Not 

much bus moss. 

Dark . . . . . . Is. 7d. — Is. 9d. per gall. Market 

dull. 

Anthracene Paste 40 %. . 4d. per unit per cwt. Nominal 
price. No business. 

Anthracene Oil — 

Strained .. .. 6$d. — 7{d. por gall. Small demand 

Unstrained . , . . 6d.- — 6£d. per gall. 

Benzole — 

Crude 65*s . . . . 7£d. — 9d. per gall, ex works in 

tank wagons. 

Standard Motor . . Is. l£d. — Is. 3d. per gall, ex works 
in tank wagons. 

Pure . . .. ..Is. 6|d. — Is. 7d. per gall, ex 

works in tank wagons. 

Toluole — 90% . . . . Is. 5|d. — Is. 7d. per gall. More 

inquiry. 


Toluole — Pure . . . . Is. 7d. — Is. Od. per gall. Small 

demand for home consumption. 
Xylol— Coml. . . . . 2s. 3d. por gall. 

Pure . . . . 3s. 3d. per gall. 

Creosote — 

Crosylio 20/24% . . 8d. — 8|d. per gall. Little demand. 

Middle Oil . . . . y 5jd. — 6$d. por gall., according to 

Heavy Oil . . . . quality and district. Market 

Standard Specification firmer. Steady demand. 
Naphtha — 

Solvent 90/160 .. Is. 3d. — Is. 4d. per gall. Demand 

good. Higher prices probable. 
Solvent 90/190 .. 1 1 ^<i. — Is. Id. per gall. Demand 

maintained. 

Naphthalene Crude — 

Cheaper in Yorkshire than Lancashire. Demand rather 
better. 

Drained Creosote Salts £3 — £5 per ton. Demand slightly 
better. 

Whizzed or hot pressed £6 — £9 per ton. Demand very 
poor. 

Naphthalene— 

Crystals and Flaked . . £12- — £15 per ton, according to 
district. 

Pitch, medium soft . . 45s. — 60s. per ton according to 
district. Plenty of inquiry. 
Prospects brighter. 

Pyridine — 90/160 .. J8s. 6d.-- 19s. per gall. Market 

quiet. 

Heavy .. 11s. 0d. — 12s. per gall. Steady. 

INTERMEDIATES AND DYES 

Business in dyestuffs has been maintained but without 
further improvement. 

In the following list of Intermediates delivered prices 
include packages except where otherwise stated. 

Acetic Anhydride 95% . . la. 7d. por lb. 

Acid H. .. .. ..3a. lOd. per lb. 100% basis d/d. 

Acid Naphtliionio .. 2s. 2d. per lb. 100% basis d/d. 

Acid Neville and Winther 5s. 8d. per lb. 100% basis d/d. 
Acid Salicylic, tech. . . Is. Id. per lb. Improved demand. 
Acid Sulplianilic .. 9d. per lb. 100% basis d/d. 

AluminiumChloride,anhyd.ls. per lb. d/d. 

Aniline Oil . . . . 8d. per lb. naked at works. 

Aniline Salts . . . . 8£d. per lb., naked at works. 

Antimony rentachloride la. per lb. d/d. 

Benzidine Base .. .. 3s. lOd. per lb. 100% basis d/d. 

Benzyl Chloride 95% . . Is. Id. per lb. 

p-Chloraniline . . . . 3s. por lb. 100% basis. 

p-Chlorphenol . . , . 4s. 3d. per lb. d /d. 

o-Cresol 19/31° C. .. 4d. — 4Jd. per lb. Rather quiet. 
ra-Cresol 98/100% .. 2s. Id. — 2s. 3d. per lb. Demand 

moderate. 

p-Cresol 32/34° C. .. 2s. Id. — 2s. 3d. per lb. Demand 
moderate. 

Dichloraniline . . . . 3a. per lb. 

Dichloraniline S. Acid . . 2s. 6d. per lb. 100 % basis. 

p-Dichlorbenzol . . . . £85 per ton. 

Diethyloniline . . . . 4s. 3d. per lb. d/d., packages 

extra, returnable. 

Dimethylaniline . . . . 2s. 2$d. por lb. d/d. Drums extra. 

Dinitrobenzene . . . . 9d. per lb. naked at works. 

Dinitrochlorbenzol . . £84 per ton d / d. 

Dinitrotoluene — 48/50° C. 8d. — 9d. per lb. naked at works. 

66/68° C. Is. 2d. per lb. naked at works. 
Diphenylamino .. .. 2s. lOd. per lb. d/d. 

G. Salt . . 2s. 3d. per lb. 100% basis d/d. 

Monochlorbenzol . . . . £63 per ton. 

a-Naphthol . . . . 2s. 4d. per lb. d/d. 

/bNaphthol .. .. Is. per lb. d/d. 

a- Naphthylamine . . Is. 3$d. per lb. d/d. 

/J-Naphthy lamina .. 4s. per lb. d/d. 

m-Nitraniline . . . . 4s. 2Jd. per lb. d/d. 

p-Nitraniline . . . . 2s. 2 jd. per lb. d/d. 
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Nitrobenzene .. .. 5|d. — 5£d. per lb. naked at works. 

o-Nitroohlorbenzol . . 2s. lid, per lb. 100% basis d/d. 
Nitronaphthalene . . lOd. per lb. d/d. 
p-Nitrophenol .. .. Is. 9d. per lb. 100% basis d/d. 

p-Nitro-o-amido-phenol 4s. 6d. per lb. 100% basis. 
m-Phenylene Diamine .. 4s. per lb. d/d. 
p-Phenylene Diamine .. 10s. per lb. 100% basis d/d. 

R. Salt 2s. 4d. per lb. 100% basis d/d. 

Sodium Naphthionate .. 2s. 2d. per lb. 100% basis d/d. 
oToluidin© . . . . lOd. per lb. naked at works. 

p-Toluidino . . . . 2s. lOd. por lb. naked at works. 

m-Toluyleno Diamine . . 4s. per lb. d/d. 

PHARMACEUTICAL AND PHOTOGRAPHIC 
CHEMICALS 

Acid, Acetic 80% 13. P. . . £45 per ton, ex wharf London, in 
glass containers. 

Acid, Acetyl Salicylic . . 3s. Id. — 3s. 3d. per lb., according 
to quantity. Sales steady. 
Price firm. 

Acid, Benzoic B.P. . . 2s. fid. per lb. 

Acid Boric B.P. . . . . Cryst. £51 por ton, Powder £55 

per ton. Carriage paid any 
station in Great Britain. 

Acid, Camphoric. . . . 10s. — 21s. por lb. 

Acid, Citric . . . . Is. 4d. per lb., less 5% for ton lots. 

Market still weak. 

Acid, Gullit; . . . . 2s. 1 Id. per lb. for pure crystal in 

cwt. lots. 

Acid, ryTogullic, Cryst. . . 0s. 9d. per lb. Rosublimod quality 
8s. per lb. Market linn. 

Acid Salicylic .. Is. (Jd.--l8.7d. per lb., according 

to quantity. 

Acid, Tannic B.P. .. 2s. lOd. per lb. Forward quota- 
tions higher spot value likely to 
incioase. 

Acid, Tartaric . . . . Is. per lb., less 5%. 

Amidol 9s. per lb. d/d. 

Acetanilide . . . . Is. l()d. — 2s. per Jb. More en- 

quiry. 

Amidopyrin .. .. 15s. per lb. 

Ammon. Benzoate .. 3s. 3d. — 3s. 6d. per lb. according 

to quantity. 

Ammon. Carbonate B.P. £37 per ton. 

Atropine Sulphate . . 12s. Gd. per oz. for English make. 

Bar bi tone.. .. .. 13s. 9d. per lb. Slightly lower. 

Quiet steady demand. 

Benzonaphthol . . . . 5s. 3d. per lb. spot. 

Bismuth Carbonate . . 8s. fid. 10s. fid. per lb. 

„ Citrate . . . . 8s. 0d.— 10s. fid. 

,, Salicylate .. 8s. 0d. 10s. Od. ,, 

,, Subnitrate . . 7s. 9d.- — 9s. 7d. ,, 

According to quantity. Prices 
again reduced owing to fall in the 
metal. 

Borax B.P. .. Crystal £29, Powder £30 per ton. 

Carriage paid any station in 
Great Britain. 

Bromides . . . . . . Wry scarce and dear. Prices 

uncertain. 

Ammonium . . . . 2s. Id. per lb. 

Potassium . . . . Is. 1 Id. per lb. 

Sodium . . . . . . 2s. per lb. 

Calcium Lactate . . . . Is. 7d.— 2s. per lb., according to 

quantity. Fair demand and 
steady market. 

Chloral Hydrate . . . . 4s. per lb. 

Chloroform . . . . 2s. fid. per lb. for cwt. lots. 

Formuldohyde . . . . £48 £49 per ton in barrels, cx 

wharf London. Supplies exceed 
demand. 

Glycerophosphates — Fair business passing. 

Calcium, soluble and 

citrate free . . . . 7s. per lb. 

Iron . . . . . . 8s. 9d. per lb. 


Glycerophosphates - 

Magnesium . . . . 9s. per lb. 

Potassium, 50% . . 3s. fid. per U>. 

Sodium, 50% .. .. 2s. fid. „ 

Guaiacol Carbonate .. 9s. tkl, per lb. 

Hcxumin© . . . . 3s. peril), for hold ervslul. Powder 

slight I y less. 

Homat repine Hydrobro- 
mide .. .. .. 25s. 30s. ] x t oz. 

Hydrasline hydroehlor . . English make offered, 120s. perot. 
Hy po phosphites-— 

Calcium . . . . 3s. fid. per lb., for 28-lb. loti. 

Potassium . . . . 4s. Id. por lb. 

Sodium . . . . 4s. ,, 

.Iron. Ammon, (‘it rate B.P. 2s. Id.- -2s. 3d. por lb. Price 
recently reduced. 

Magnesium Carbonate — 

Light Commercial . . £30 per toil net. 

Light, pure .. .. V lt» per ton. 

Magnesium Oxido— 

Light Commercial . . £75 por ton, less 2£%, 

Heavy Commercial £25 per ton, loss 2$%. 

Heavy Pure . . . . 2s. — 2s. 3d. per lb., according to 

quantity. Steady market. 

Menthol — 

A.R.lt. recryst. B.P. . . 57s. per lb. for December delivery. 

No spot deliveries available. 

Synthetic .. .. 20s.— -35s. per lb., according to 

quantity. English make. In- 
creasing demand. 

Mercurials . . . . Market very quiet. 

Red oxide . . . . 5s. 2d.-- 5s. 4d. por lb. 

Corrosive sublimate .. 3s. 5d.— 3s. 7d. ,, 

White precip. . . . . 4s. Od. 4s. Hd. ,, 

Calomel . . . . 3s. 1 Od. — 4s. ,, 

Methyl Salicylate .. Is. 9d.- 2s. per lb. 

Methyl Sulphonal . . 22s. fid. per lb. Slightly weaker, 
Metol .. .. .. I is. per lb. British make. 

Paraformaldehyde . . 2s. 8d. per lb. for B.P, quality. 
Paraldehyde .. ..Is. 2d. Is. fid. por lb. in free 

bottles and coses. 

Phenacetin .. .. 5s. fid. por II). 

Phomtzono . . . . (is. JOd. per lb. 

Phcnolphtlmloin .. .. 5s. fid. per lb. for cwt. lots. Supply 

exceeds demand. 

Potass. Bi tartrate — 

99/100% (Cream of 

Tartar) . . . . 84s. per cwt., loss 24% for ton lots. 

Potass. Citrate . . . . Is. lOd. — 2s. 2d. por lb. 

Potass, Ferricyanide . . Is. 9d. per lb. Quiet. 

Potass. Iodide .. .. lfis. 8d. — -17s. 5d. per lb., accord- 

ing to quantity. Steady market. 
Potass. Metabisulphite .. 7|d. per lb., 1-cwt. kegs included, 
F.o.r. London. 

Potass. Permanganate .. 7 hi, per lb. spot. Forward 
prices higher. 

Quinine Sulphate .. 2s. 3d. — 2s. 4d.peroz., in 100 oz. 

tins. Steady market. 

Resorcin . . . . . . 5s. 3d. per lb. 

Saccharin . . . . 03s. per lb., in 50-lb. lots. 

Salol . . . . . . 3s. 9d. por lb. for cwt. lots. 

Silver Proteinate. . , . 9s. per lb. for satisfactory product, 

light in colour. 

Sod. Benzoate, B.P. . . 2s. fid. per lb. Supplies of good 
quality now available. 

Sod. Citrate, B.P.C., 1923 Is. lid. — 2s. 2d. per lb., according 
to quantity. 

Sod. Hyposulphite — 

Photographic .. .. £13 — £15 per ton, according to 

quantity, d/d. consignee’s sta- 
tion in 1-cwt. kegs. 

Sod. Metabisulphite cryst. 37s. fid.- 60s. per cwt. nett cash. 

according to quantity. 

Sod. Nitroprusside .. 16s. per lb. 
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Sod. Potass. Tartrate 

(Rochello Salt) . . 76s. — 82s. Gd. per cwt., according 

to quantity. Quiet market. 

Sod. Salicylate .. .. Fair demand. Powder 2s. Id. 

— 2s. 3d. per lb. Crystal at 
2s. 2d. — 2s. 4d, per lb. Flake 
2s. Gd. por 11). Good demand. 
Market tinner. 


Sod. Sulphide — 

Pure rocryst. . . . . lOd. — Is. 2d. per lb. 

Sod. Sulphite, anhydrous £27 10a. per ton, minimum 5-ton 
lota, increasing according to 
quantity, 1-cwt. kegs included. 
Sulphomd. . . . . . 14s. Gd. per lb. Little demand. 

Thymol . . . . . . 18s. per lb. Firmer market. 


PERFUMERY CHEMICALS 


Acetophenone 

11s. 3d. 

por lb. 

Aubopino . . 

15s. 

,, Cheaper. 

Amyl Acetate 

3s. 

,, Cheaper. 

Amyl Butyrate 

0s. Od. 


Arnyl Salicylate . . 

3h. 3d. 


Anothol (M.P. 21/22° O.) 

4s. Od. 

,, 

Benzyl Acetate from Chlo- 
rine -froo Benzyl Alcohol 

2a. 9d. 

n 

Benzyl Alcohol free from 
Chlorine 

2s. 9d. 

M 

Benzaldohyde freo from 
Chlorine 

3s. 6d. 


Benzyl Benzoate. . 

3s. Gel. 

,, 

Cinnamic Aldehyde — 
Natural . . 

18s. Od. 

,, Cheaper. 

Coumarin.. 

18s. 9d. 

„ 

Citroneliol 

17s. 

,, 

Oitral 

8s. 

„ 

Ethyl Cinnumate 

12s. Od. 

,, 

Ethyl Fhthalato . . 

3s. 

,, ('heavier. 

Eugenol . . 

10s. Od. 

„ Dearer. 

Goraniol (PaLmarosa) 

33s. Gd. 


Geraniol 

12s. 6d.- 

—20s. per lb. Dearer 

Heliotropino 

Gs. 9d. 

„ 

Iso Eugenol 

1 0s. 

,, 

Linalol ex Bois de Rose . . 

2 Oh. 

,, 

Linalyi Acetate . . 

20a. 

,, Dearer. 

Methyl Anthranilate 

10s. 

Methyl Benzoate 

5s. 

»» 

Musk Ambretto 

50s. 

,, 

Musk Xylol 

14s. 

„ 1 )earer. 

Nerolin 

4h. Od. 

,, Cheaper. 

Phenyl Ethyl Acetate . . 

15s. Od. 

,, Dearer. 

Phenyl Ethyl Alcohol . . 

10s. 

» 

Rhodinol . . 

55h. 

»» 

Safrol 

Is. 10d. 

„ 

Terpinool . . 

2s. 4d. 

9 9 

Vanillin . . 

25s. Od. 

ft 


ESSENTIAL OILS 


Almond Oil, Foreign 

S.P.A 

Anise Oil 
Bergamot Oil 
Bourbon Geranium Oil . . 
Camphor Oil 
Cumin ga Oil Java 
Cassia Oil, 80/85% 
Cinnamon Oil, Leaf 
Citronella Oil — 

Java 85/90% .. 

Ceylon 
Clove Oil . . 

Eucalyptus Oil 70/75%. . 
Lavender Oil — • 

French 38/40% Esters 
Lemon Oil 


1 5s. Od. por lb. 
2a. lOd. per lb. 
10s. per lb. 

35s. per lb. 

65s. per cwt. 

1 Is. per lb. 

9s. 9d. per lb. 
OJd. por oz. 

5a. 10 Ad. por lb. 
3a. 8d. por lb. 

8s. 3d. |xu’ lb. 

2a. 3d. per lb. 

35a. per lb. 

3s. 2d. per lb. 


Lomongrass Oil . . 
Orange Oil, Sweet 
Otto of IV) so Oil — 
Bulgarian 
Anatolian 
Palma Rosa Oil . . 
Peppermint Oil — 
Wayne County 
Japanese 
Potibgrain Oil 
Sandal Wood Oil — 
Mysore . . 
Australian 


5a. per lb. 

I Is. per lb. 

40s per oz 
1 8 a. per oz. 

16a. Od. por lb. 

35*. por lb. nominal. 

22a. Od. per lb. nominal. 
9s. 9d. por lb. 

26s. 7d. per lb. 

18s. 6d. per lb. 


PATENT LIST 

The date* given In tills list are. In the cano of Applications t or Patents 
those of applications, and in the case of Complete Specifications accepted 
those of tho Olficial Journals In which the acceptance Is announced. Com- 
plete Specifications thus advertised as accepted are open to Inspection at 
the Patent Office Immediately, and to opposition before Jan, 19th, they ai\» 
on sale at la. each at the Patent Office, Sale branch, Quality Court, 
Chancery Lane, Condon, W.C. 2, on 1) c. 4th. 

!. — Applications 

Askaniu-Werko Akt.-Ges., and Wi'msch. 20.805. See- II. 
Bendixrii, MeKoehnio, and Raid. Extraction, solution, and 
mixture of soluble and insoluble aub.stauo.es. 20,909. Nov. 11. 

British Drug Houses, Ltd. Apparatus for comparing 
colour of liquids. 27,000. Nov. 12. 

Dimstan and Hendry. Purifical ion of liquids. 27,132. 
Nov. 13. 

Foster. Radiation pyrometers. 27.335. Nov. 15. 
Granger and Manlier. Recti Mention of liquids. 27,0.><>. 
Nov. 12. (Fr., 12.11.23.) 

Johnson (Budiadio Anilin mid Soda Fahrik). Currying 
out reactions under pressure. 27,027. Nov. 12. 

Randolph. Dryers for granular material. 20,780. Nov. 10. 
(U.S., 24.12.23.) ’ 

Salerni. Apparatus for removing dust ivom gases etc*. 
20,820. Nov. 10. 

Salerni. Condensers. 20,830. Nov. 10. 

I. — Complete Specifications Accepted 

19,985 (1923). Eichougnin. Preventing the linmmnhilily 
of easily inf larnmublo articles and extinguishing lire. (202,302.) 

21,074 (1923). Schmidt. Drying or heating apparatus. 
(224,313.) 

4281 (1924). Imrny (Meister, Lucius, mid Bniniug). 
Process of expelling volatile substances by menus of a stream 
of vapour. (224,431.) 

4038 (1924). Soe. d’Kxploit. des Precedes Hidoux. 
Dryer and pulveriser. (211,887.) 

9980 (1924). British Thomson -Houston Go., Ltd. Ap- 
paratus for separating particles of foreign matter lrom 
liquid. (214,990.) 

10,878 (1924). Fortes. Mixing liquids of different tem- 
peratures and regulating the temperature of the mixed 
liquids. (210,849.) 

II. — Applications 

Aktieboiaget Sepurator-Nobel. Separating para fill is from 
liquid hydrocarbons. 27,242, 27,243. Nov. 14. (Sweden, 
28.11.230 

Askani a - Werko Akt.-Ges., and Wunseh. Regulating with- 
drawal of gas from retorts or furnaces. 20,805. Nov. 10. 

Brut/.kus. Obtaining water-gas from liquid hydrocarbons. 
20,780. Nov. 10. 

Carlson and Grondal. Production of oil etc. from shales 
etc. 27,130. Nov. 13. (Sweden, 17.11.23.) 

Deutsche Gluhfadenfabrik, and Schwarzkopf. Incan- 
descent cathodes. 20,938. Nov. 11. (Ger., 21,5.24.) 
Dunstan and Kemfry. 27,132. Sec L 
Gerard. Gas-generators. 27,277. Nov. 14. (Fr., 12.12.23.) 
llertel. Distillation of earhouuceous material. 27,170. 
Nov. J 3. 

Johnson (Wood). Gas-producers. 27,238. Nov. 14. 
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O’Donnell. Fuel briquettes. 20,810. Nov. In. 

Potts (Algeineene Norit Mautschappij). Manufacture of 
decolorising carbon. 20,99.'!. Nov. 12. 

Potts (Algeineene Norit Muatschnppij). Manufacture of 
active carbons. 20,992, 20,9911. Nov. 12. 

Holland. Separation of combustible constituents from 

J ikors etc. 27,253. Nov. 14. (dor., 12.4.24.) 

lalerni. Distillation etc. of carbonaceous etc. materials. 
284. Nov. 14. 

(Whitfield. Cusiiieut ion of fuel in steam-boiler furnaces. 
212. Nov. 14. 

-Complete Specification Accepted 

1794 (1924). Stinnes-Riebeek Mont ait- und Oelwerko 
t.-Ces. Separating benzol or benzine 1 from mixtures 
Raining dilute alcohol. (210,094.) 

- Complete Specifications Accepted 

20,574 (1923). Chemical Engineering and Wilton's Patent 

nia.ee Co., Ltd., and Sliadbolt. Distillation of tar. 

14,305.) 

», 1794 (1924). Stinnes-Riebeek Monlan- und Oelwerko 

$ Akt. -Ces. See 11. 

1 1 V. — Applications 

$ Barnard, Mercer, and Both. Production of dyestuffs for 
I cellulose esters. 27.317. Nov. 15. 

* Scottish Dyes, Ltd.. Thomas, and Thomson. Manufacture 
; of dyestuffs etc. 27,012. Nov. 12. 

IV. — Complete Specification Accepted 

20,725 (1923). British Dyestuffs Corporation, lad., 

Baddiley, and 'latum. Dyestuffs of the unthruquiiionc 
series. (224,303.) 

V. — Applications 

Ar/izahalugn. Manufacture of waterproof fabric":. 27.247. 
Nov. 14. 

Rarnord, Mercer, and Rotli. 27.317. ,SVc IV. 

Barrett, Coward, ami Toot-all Broad hurst- Lie Co., hid. 
Ccllulosie material. 20,987. Nov. 12. 

Holman and Leicester. Manufacture of paper. 27.103. 
Nov. 13. 

Johnson (Badische Anilin- und Soda- Fuhrik). Manu- 
facture of coloured cellulose plasties etc. 27,028. Nov. 12. 

Molinuri. Treating (lax lilm-s etc. 20,900. Nov. 11. 
(Pr., 9.4.24.) 

Stevenson. Manufacture of acetyl cellulose 20.878. 
Nov. 11. 

V. — Complete Specifications Accepted 

25,382 (1923). Donugemma, Tolini, Valentini, and Mico/.zi. 
Machines for spinning artificial silk. (224,352 . \ 

25,840 (1923). Smith. Process of treat mg silk. (212.517.) 
305 (1924). Courtaulds, Ltd., Clement, and Riviere. 
Manufacture of threads, lilamonts, strips, or films from 
cellulose esters. (224,404.) 

300 (1924), Courtaulds, Ltd., and Clover. Mnmifn<ture 
of threads, filaments. strips, or films from cellulose esters. 
(224,405.) 

3112 (1924). Soc. d(' Stearinerie et Savonnerie dr Lyon. 
Manufacture of cellulose esters. (219.920.) 

10,943 (1924). Boureet and Rcgnnulf. Removing ink 
from printed paper. (219,311.) 

VI.— Applications 

Chornisehe Fnhrik Pott and Co., and Bospieeli. Wet ling- 
out means for carbonisation, dyeing, etc. 27,047. Nov. 12. 
Dean. Dyeing-machinery. 27,310. Nov. 15. 

Della Zuurm. Machines for mercerising eotton skeins. 
27.109. Nov. 13. (Italy, 23.11.23.) 

Raduner und Co., Akt -. -Ces. Apparatus for use in processes 
wherein hypochlorites are used. 20,883. Nov. II. (Suit*. 
21.9.24.) 

VI. — Complete Specifications Accepted 

20,008 (1923). Cruse. Impregnation of fibres by t ier 
trolysis. (224,285.) 

20,029 (1923). British .Dyestuffs Corporation. Ltd., 


Lawrie, and Rlaekshaw. Predic tion of black shades mi 
cellulose acetate materials. (224,359.) 

-0,35.) (1923). Eseauh and Worms. Processes tor 

dyeing or printing fibres of all kinds. (224,301.) 

9200 (1924). loco Rubber and Waterproofing Co., Ltd. 
Metallised waterproof fabrics. (223.529.) 

VII. — Applications 

Aujow. 27,129. Sir X. 

Compagnie de l’A/ote et- des Fortilisants Snr. Atmn. 
Preparation of a solution of eyanamide. 27,018. Nov. 12. 
(Swit/.., 20.11.23.) 

Consortium fiir Nnssmetallurgio. Production of lead 
compounds from ores etc. 20,920. Nov. 1 1. (tier., 23.9.24.) 

Consortium fiir Nassinetallurgio. Production of sparingly 
soluble lead compounds. 27,257. Nov. 14. (Cor.. 18.9.23.) 
Raduner uml Co., Akt. -Ces. 20,883. See VI. 

—Complete Specifications Accepted 
27,052 (1923). Ramsay. Producing oxides of nitrogen. 
(2(10,498.) 

32,517 (1923). Norsk Hydro Elekt risk Kvaelstofakt ie- 
sclskab. Sir XVI. 

5345 (1924). Johnson (Badische Amlin and Soda Pahiik). 
Prodnetioii of alkali cyanide. (224,438.) 

11,015 (1924). Bernard. KnricJmient or other licatment 
of phosphat-ed chalk and other substances with a Oasis of 
carbonate of calcium or linn*. (224,108.) 

VIII. -- Application 

Brown. Drying clay products etc. 20,990. Nov. 12. 

VIII. Complete Specification Accepted 

11,771 (1923). Beaumont (Kraus). Ceramic and other 
materials and bodies. (221.257.) 

IX. - Applications 

Shellard. Composit ion for building walls etc. 27,0 Id. 
Nov. 12. 

Tidy. Cla/Jug eomeiit. concrete, etc. 27.029. Nov. 12. 

IX. —Complete Specification Accepted 

20,584 (1923). Kobiolko. Artificially drying and season- 
ing timber. (224.30(h) 

X. — Applications 

Aujow. Treating tungsten ore to obtain tungsten oxide. 
27,129. Nov. 13. 

Coley. Manufacture of zinc. 20,887. Nov. II. 
Consortium fiir Nassmetallurgie. 20,920. See VJL 
James (Risen work Ces. Maximiliansbiitte). Production of 
high tensile steel. 20,844. Nov. 11. 

Jullien. Making electrolytic copper. 27,348. Nov. 15. 
(Fr., 10.11.23.) 

Murks (Masehinenbau-Anslalt Humboldt). Preparation of 
low-grade iron ores. 20,930. Nov. 11. 

Vanderstem. Cupola furnaces. 20,903. Nov. II. 

X. — Complete Specifications Accepted 

19,592(1923). Constant- and Bru/.ae. Reduct ion of metal 
oxides. (202,970.) 

7374 (1924). Stig and Stig. Production of ulloyed steel 
and iron with chromium, nijUigunese, molybdenum, tungsten, 
vanadium, and the like. (213.508.) 

13,599 (1924). Vincent. Soldering-composition. (224,472.) 

XI. Applications 1 

Deutsche ( llulifadenfabrik, and Seliwurzkopf. 20,938. 

See II. 

Ctmeral Electric Co., Ltd. Coated filaments for thermionic 
discharge tubes. 20,925. Nov. 11. 

Cjersoe. Electric furnaces. 20,921. Nov. 11. (Norwav, 
12.11.23.) 

Jullien. 27,348. Sir X. 

Pehrson. Electric furnaces. 20,918. Nov. 11. 

Walls. Electric accumulators etc. 27,215. Nov. 11. 

XI. — Complete Specifications Accepted 

18,903(1923). Wild, Barfield, and Coleman. Electric 
furnaces or the like. (224,272.) 
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20,068 (1920). Cruse. See VI. 

21,910(1920). Chile Exploration Co. .Electrodes and 
th.iir in umfacture. (212,871.) 

XII. — Complete Specification Accepted 

25,200(1921). Sizer. Extraction of oil from oil-bearing 
s -.U-j etc, (224,485.) 

XIII. — Complete Specification Accepted 

19,511(1929). Tsubata. Preparing a painting material 
in powder form for use with either water or oil. (224,272.) 

XIV. — Application 

British Dyestuffs Corporation, Ltd., Cronslmw, and Nairn - 
ton , Vulcanisation of rubber etc. 27,030. Nov. 12. 

XIV. — Complete Specification Accepted 

18,802 (1924). Goldschmidt Akt.-Ges. Improving rubber. 
(220,318.) 

XV. — Application 

Harmlen. Production of effects upon artificial leather etc. 
20,851. Nov. II. 

XVI. -Complete Specification Accepted 

32,517 (1922). Norsk Hydro -Eloktri.sk Kvaolstofaktioscl.s- 
kab. Converting fertilisers etc. into a non-caking condition. 
(210,409.) 

XVII. — Complete Specification Accepted 

17,934 (1923). Ling ami Nanji. Process of treating starch, 
giving a product for use in brewing and in confectionery and 
allied manufactures. (224,209.) 

XVIII.-- Complete Specification Accepted 

17,931 (1923). Ling and Nanji. See XVII. 

XIX. — Applications 

Dunstan and Reinfry. 27,132. See 1. 

Fryer, and McDougall and Voiding, Ltd. Insecticides, 
sheep dips, etc. 27,041. Nov. 12. 

Imho ft'. Sewage treatment in aeration tanks. 2G,87G. 
Nov. 11. 

Rftduner und Co., Akt.-Ges. 26,883. See VI. 

Simon, and Simon Bros. ( Engineers), Ltd. Manufacture of 
insecticides etc. 26,781, Nov. 10. 

Simon, and Simon Bros. (Engineers), Ltd. Treating veget- 
able matters 26,782. Nov. 10. 

XIX. — Complete Specification Accepted 

19,951 (1923). Monti. Making naturally -flavoured non- 
alcoholic syrups, sparkling beverages, etc. (201,932.) 

XX. — Application 

Sharp and Dohmo, Iric. Manufacture of alkyl resorcinols. 
27,259. Nov. 14. (U.S., 31.7.23.) 

XX. — Complete Specifications Accepted 
27,462 (1923). British Dyestuffs Corporation, Ltd., Cron- 
shaw, and Naunton. Manufacture of triarylguanidines. 
(224,376.) 

5678 (1921). Sartig. Process of donicotinising tobacco. 
(224,439.) 

XXL— Applications 

Halden and Co., Ltd., and Rurnsey. Manufacture of sensi- 
tised photographic paper, fabric, etc. 26,849, 26,850. Nov. 1 1. 
Hudson. Photography. 27,309. Nov. 15. 

XXI II.— Application 

Union Apparatebau Gos. Gas density recording device. 
26,820. Nov. 10. (Ger., 11.10.23.) 

PUBLICATIONS RECEIVED 

The Chemistry of Enzyme Actions. Second and revised 
edition. By K. CL Falk. American Chemical Society 
Monograph Series. Pp. 242. New York : Chemical 
Catalog Co., Inc., 1924. Price $3-50. 

Technical Organisation. Its Development and An 
ministration. By J. M. Weiss and C. R. Downs. 


Pp. x + 197. New York : The McGraw-Hill Book Co., 
Inc., 1924. 

The Chemistry of Buf.admak i ng. By James Grant. 
Fourth edition. Pp. vi + 232. London : E. Arnold 
and Co., 1924. Price 6s. net. 

Introduction to Theoretical Physics. By A. Haas, 
Ph.'D. Translated from the 3rd and 1th editions b; 
T. Verschoyle, M.C.. B.Sc,, with a foreword by Proi 
K. G. Donnan, F.lt.S. Vol. 1. Pp. xiv [-331. London 
Constable and Co., Ltd., 1924. 21s. 

The Science of Metals. By X. Jeffries and R. S. Archer 
First edition. Pp. xvii + 46p, London: McGraw-IIil 
Book Co., Ine., 1924. Price 25s. 

Elementary Qualitative Analysis for College 
Students. By J. H. Reedy. First edition. Pp. xiv +137. 
London : McGraw-Hill Book Co., Inc., 1924. Price 
7s. Od. 

Practical Bacteriology, an Introductory Course for 
Students of Agriculture. By A. Cunningham, B.Sc. 
I*, vi | 188. London: Oliver and Boyd, 1924. Price 
7s. 6d. 

Michael Faraday. By W. L. Randall. Pp. 187. London : 
L. Parsons, Ltd., The Roadmakcr Series, 1924. Price 
4s. Gd. 

A History of Bleaching. By S. H. Higgins, M So. Pp. 
viii + 176. London: Longmans, Green and Co., 1924. 
Price 10s. 6d. 

The Edinburgh Review or Critical Journal. '.Edited 
by Harold Cox. No. 490, Vol. 240, Oetolmr, 1924. 

Pp. 210 420. London : Longmans, Groon and Co. 

Prico 7s. Od. 

On the Encouragement of Fundamental Research. 
National Union of Scientific Workers. Pp. 23. 
London: Wightman and Co., Ltd., 1924. Price Cd. 

Physical Chemistry for Students of Medicine. By 
A. Findlay, M.A. Pp. x +227. Ixmdon : Longmans, 
Green and Co., 1924. Price 8s. Gd. 

Cotton-Cellulose, its Chemistry and Technology, By 
A. J. Hall. Pp. 228. London : E. Bonn, Ltd., 1924. 
Price 30s. 

Pu rlioations of Messrs E. Benn, Ltd., London, 1924. 
Price 6s. each : — 

Crushing and Grinding Machinery. By H. Seymour. 
Pp. ix + 138. 

Organisation of Production. By J. W. Curtis. 

Pp. xii + 141. 

The Screening and Grading of Materials. By 
J. E. Lister. Pp. ,;ii + 144. 

Sulphuric Acid Concentration. Vol. I. Hot Gasos. 
By P. Parrish and F. 0. Snelling. Pp. x + 136. 
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EDITORIAL 


A FEW weeks ago there was a singular and 
distressing outbreak of eases of poisoning 
by lead tetraethyl in the United States. 
This compound was discovered in J 854, but achieved 
no commercial importance until comparatively re- 
cently. Mr. T. Midgley found that it could be mixed 
with petrol and that the mixture was more ellicaeious 
for driving motor-ears and was less liable to knock 
than ordinary petrol. One part of lead tetraethyl 
was mixed with about a thousand parts of petrol. 
The lead tetraethyl was made by the E. I. du Pont 
de Nemours Company at Wilmington, and also made* 
and mixed with petrol by the Standard Oil Company 
at Elizabeth, New Jersey. Lead tetraethyl is a 
particularly poisonous compound and may cause 
delirium, insanity and death. Five deaths from this 
form of poisoning recently occurred at the Standard 
Oil Company’s works at Elizabeth, and eight or nine 
people are alleged to have been killed by it at the 
du Pont works at Wilmington. The Board of Health 
of New York has prohibited the use of petrol contain- 
ing lead tetraethyl and the New Jersey State Depart- 
ment of Health has made a similar order. The 
Standard Oil Company has discontinued the manu- 
facture and sate of the mixture and a careful investi- 
gation of the methods of manufacture and use of lead 
tetraethyl is now being conducted. 

* * * 

It was pointed out by Sir Robert Hadlield, Mr. 
0. A. Klein and others, at the meeting of the London 
Section last Monday, that there are many methods of 
protecting surfaces from corrosion or weathering. 
Tf a body is to be subjected to so much friction 
that the surface is constantly being worn away, 
it is obviously useless to coat this with a covering 
of no greater power of resistance than the original 
body. A knife blade, if in constant use, is always 
losing its surface ; it is useless to electroplate it, 
the only euro is to alloy the steel with sufficient 
chromium to keep it rustless. A knife that is to he 
used at rare intervals might with advantage be 
plated with nickel or chromium to prevent its 


corrosion in the long intervals between its use. 
The protection of wood varies with its use and other 
circumstance#. Sometimes you must impregnate 
it with oil or creosote, sometimes you must paint it ; 
your paint will not necessarily be the same for wood 
in your drawing room as for your greenhouse roof. 
Varnishes, polishes, cellulose dopes, oils and waxes 
all have their own special powers of resistance ; 
we think the distinction drawn between protection 
of a body from wear and protection of a body from 
weather is sound. A hoy who climbs every wall 
in the vicinity requires protection for his clothes 
differing from the protection his mother provide# 
for her fur cloak when she 1 puts it away because 
the cold and wet weather has set in. The protection 
of stone is singularly difficult in the air of a great 
city. Stone is so compact that it cannot easily 
be impregnated, but it is so porous that water and 
various solutions can penetrate in places so deep 
that great damage is done when the water freezes or 
the solution crystallises. Some day the chemist 
will show us how to convert an inferior sandstone 
into a superior granite ; it may not be so easy to 
convert chalk or limestone into a really durable 
material. 

* * * 

The joint meeting of the Oil and Colour Chemists’ 
Association with the London Section of the Society 
of Chemical Industry, which was held at Burlington 
House last Monday provided many subjects for 
reflection. The meeting was fortunate in having 
Sir Robert Hadlield to open the discussion, on 
“ Protective Paint Coatings,” and although, as Sir 
Robert said, his contribution, dealing with the pro- 
duction of alloys resistant to corrosion, was not 
directly concerned with protective coatings, yet it 
did show how far the metallurgical chemist, approach- 
ing the subject from a different standpoint, had 
proceeded in the endeavour to do without paint 
altogether. How difficult the chemistry of paint 
is was amply shown by the various speakers, a serious 
difficulty being the necessity for practical exposure 
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tests, involving considerable expense and a long delay. 
As the chairman, Dr. Bernard Dyer, said, there must 
he very few chemists who, at some period in their 
career, do not have to face some problem connected 
with paint, and Dr. Fox showed how harassed the 
chemist can be when such problems are presented. 
It was of singular value to consider the subject from 
the industrial as well as the user’s standpoint, 
and the discussion must have impressed everyone 
in the large audience with the need for more chemists 
and more chemistry in the paint and varnish industry. 
Had wo more chemists of the type of Dr, Morrell 
to devise ingenious apparatus and methods such 
as those which he described for testing the permeability 
of varnish films ; were there more chemists lil$ 
Dr. Fox to talk to us confidentially and show the 
limitations of chemical analysis, with a Mr. Klein 
or two to hold the balance on the practical side, 
progress would he rapid. The meeting on Monday 
showed some of the gaps in our knowledge and 
provided a stimulating atmosphere in which to 
discuss them. Excellent as are the products of the 
paint and varnish manufacturer— -the London bus, 
with its gay colours, is a convincing witness- who 
could be so hold as to say that improvement is 
impossible i Discussion lights up the path along 
which advance is profitable. That this path may 
he distinctly thorny was shown by the summing 
up by Dr. if. Houlston Morgan, the president of the 
Oil and Colour Chemists’ Association. One point was 
very striking : the presence of a water-soluble consti- 
tuent in paint was declared by one speaker to be 
sufficient cause for reject ion of the paint, hut another 
speaker disagreed entirely. This seems a fruitful 
subject for discussion and we shall hope for 
enlightenment. 

* * * 

The Society of Chemical Industry, with its far- 
flung membership, comprising such a variety of 
interests centred on chemistry, holds a unique 
position. This wide scope of the Society and the 
liberal interpretation which must he given to the 
word chemistry confer unusual qualities on its 
Journal , qualities that carry with them many 
problems, as the editorial staff knows full well. 
One of the most striking features, and one which 
constantly comes to our notice, is the way in which 
information given in the Journal percolates to 
sources that are not immediately obvious consider- 
ing the membership. An article which provokes no 
comment when it is published may lead to a suc- 
cession of letters weeks or even months afterwards. 
A five-line note on some current topic results in a 
request for further infoimation which arrives the 
day after publication, and letters relating to the 
same note may still reach us a couple of years after 
publication. One kind of letter- that Containing 
an article —always brings a gleam of hope to the 
editorial eye. Perhaps it is that much desired 
article on that industrial topic about which no one 
will write. Perhaps the author is not restricted 
by the possession of confidential information ; 

perhaps . Too often it is “ alas,” not “ a visage 

of joy,” hut we still hope. 


ECONOMY IN STEAM RAISING. II 

By CHAS. F. WADE, A.M.l.Mech.E., A.M.I.E.E, 

Boiler Furnaces. Firegrates. Areas. , 
Supply Arrangements. Draught Conte 
Mechanical Stokers. 

The standard firegrate supplied with a Lancasl 
boiler is usually 6 ft. in length, and will vary 
width with the size of the boiler and with varyi 
practice of different makers. This 6-ft. grate see 
to be a legacy of past times when the principles 
heat transfer were but little understood and boil 
were only supplied for certain rated outputs 
steam per hour, irrespective of the amount of cc 
burned to obtain the required duty or special loc 
conditions of the plant. 

Before mentioning practical details of boilor fi 
naces, it is as well to understand thoroughly the tv 
principal ways in which heat is transmitted in 
boiler. These are by direct radiation or the tran 
formation of heat- energy into radiant energy, an 
back again to heat energy on absorption by a 
opaque surface ; and secondly by direct conduct io 
of heat energy by contact of the comparatively cot 
heating surface with the high temperature gases 
The former method of transfer plays the most im 
port ant part in any boiler, being responsible for abou 
7f> per cent, of the heat transferred. The explanatioj 
of this is that radiation is not interrupted by trails 
parent layers of gases in contact with the heating 
surfaces, while, to conduction, such gas films offer r 
very considerable resistance. The most effective 
way of increasing the heat- transfer by conduction k 
to maintain the velocity of the hot gases as high as 
possible, so that the inert gas film is reduced to its 
minimum possible thickness. 

The principal object to aim at in any boiler fur- 
nace is to maintain as high a temperature as pos- 
sible with a corresponding maximum radiation 
activity ; this is obtained when the firebed is of the 
greatest, thickness compatible with complete com- 
bustion. This thickness will vary according to the 
amount of air supply available, for it cannot be too 
well or too often emphasised that the atmospheric 
oxygen is as much the fuel as the coal or other mate- 
rial usually known by that name, so that, above a 
certain point, the more air there is used the more 
wasteful is the operation of the plant-. The im- 
portance of high furnace temperature w ill he realised 
on reference to the laws of transference of heat by 
radiation as evolved by Stefan and Boltzman, 
wherein it is given that the amount of heat radiating 
from an incandescent black body varies in proportion 
to the fourth power of the absolute temperature. 
Ranking has laid it down that the total heat trans- 
ference in a boiler, due both to radiation and con- 
duction, varies as the square of the temperature 
difference, but the exact variation is very difficult to 
determine. In any case, it is obvious that the 
furnace temperature has a very marked effect upon 
the efficiency of the boiler. If the furnace tem- 
perature is low the temperature gradient through 
the boiler will he reduced as compared with high fur- 
nace temperature, or, in other words, the exit tem- 
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perature of the waste gases will not vary directly 
with that of the furnace. 

The grate area of a Lancashire boiler to give the 
highest efficiency can only be found by actual 
experiment, by reducing the area step by step and 
increasing the combustion rate per sq. ft. of heating 
Surface until a point is reached, determined by local 
Renditions, where the steaming capacity of the 
Bboiler commences to fall or the fire thickness is too 
■great for complete combustion. Under average con- 
luitions a 4-ft. length of grate is usually found to 
Fapproximate closely to the best combustion 
f conditions. 

The next most important point to consider is the 
design of the firebars. These should be so designed 
that the maximum air space is available between tie* 
bars consistently with mechanical strength. An 
ample depth is also necessary in order to present, 
a good surface to the incoming air to cool the bars 
and incidentally to preheat the air slightly. Numerous 
thin firebars both distribute the combustion air more 
evenly throughout/ the firebed, and arc less liable to 
burn away rapidly, than a smaller number of thicker 
bars. 

The firebridge in cylindrical boilers should always 
bo built as low as possible, and must only be con- 
sidered as a check against coal being thrown too far 
beyond the grate. A high firebridge acts as a fixed 
damper in the path of the gases, and leads to 
incomplete combustion and trouble from smoke 
emission. 

With hand firing special attention is called for in 
the regulation of the air supply, both through the 
firebed and over the fires. The main air control 
from the individual boiler dampers must always be 
easily workable and worked from the firing posh ion, 
[while the secondary air supply over the fires should 
the regulated by means of proper air shutters on the 
fire doors, and the ashpits should he provided w ith a. 

! damper so as to divert the air from the ashpit to the 
combustion space until the large volume of volatile 
matter at first driven off at firing has been largely 
! consumed. Air introduction at the firebridges is not 
an effective method of consuming the volatile hydro- 
carbons, but more often arrests combustion and 
‘merely dilutes the gases with comparatively cold air. 
[There arc many patented devices on the market 
[embodying various forms of hollow firebridges for 
[secondary air supply, but in practice none of these 
[are very satisfactory. By closing the ashpit dumper 
and allowing a larger volume of air to pass over the 
fires through the firedoor grids, the general ion of 
unmanageably large volumes of gases is retarded by 
the reduced temperature in the bottom of the firebed, 
and a larger supply of air is available to mix with 
the gases above the fires. It may be mentioned here 
that air in passing beneath the firegrate to a hollow 
firebridge or other form of secondary air supply at 
the back end of the grate does not become appre- 
ciably preheated, as is sometimes claimed, as the air 
is only exposed to radiation and not conduction, and 
is therefore not heated up, owing to its transparency. 
What little heating may lake place is that- from 
the lower surface of the ashpit, and in cooling the 
water at this point will do more harm than good in 


reducing the water temperature and reducing circu- 
lation. just where it is most required. 

Considerable attention is now being given to the 
use of various low grade tuelx such as line slack coal 
and coke dust, and, so long as a specially designed 
furnace is employed, these materials will give per- 
fectly satisfactory results. As a rule the percentage 
of ash in the class of fuels mentioned is rather hi<di 
while the calorific value is low. The requirement 
for a furnace to burn low grade slacks is that it 
shall have a sufficiently powerful draught to maintain 
a high mte of combust ion and at the same time the 
formation of large masses of clinker must be reduced 
as far as possible. Fine slack coals and coke dust 
pack closely together on the firegrate so That a high 
draught pressure is necessary in order to overcome 
the resistance to the passage of air through the 
filched and at the same time to maintain a sufficient ly 
rapid combustion rate to obtain a reasonable duty 
from the boiler. There are several excellent makes 
of forced draught furnaces available which will 
burn high ash fuel efficiently with but little com- 
bustible matter removed with the ashes. All 
these furnaces employ an arrangement of steam jets 
to maintain sufficient pressure in the ashpit, and 
tli(‘ effect of the steam cm the firebars prevents the 
formation of masses of clinker, which remains in a 
granular form and can he raked out rapidly when 
cleaning fires. 

When burning coke or other low volatile fuel 
forced draught is always necessary in order to keep 
the whole of the mass of fuel at incandescence, if 
anything approaching high efficiency is to he ob- 
tained. The reason for this is that.' with low rates 
of combustion the secondary, reducing action of 
the carbon in the upper layers of fuel on the grate 
reduces the surface temperature by its endothermic 
effect and the carbon monoxide resulting burns 
with a flame which is deficient in radiant energy, 
so that heat transference is mainly dependent upon 
conduction instead of radiation. 

When speaking of the furnace " of a boiler the 
combustion engineer includes in that description 
the whole of the boiler furnace proper and the 
flues around the boiler. The requirements as to 
high velocity of gases in order to effect the maximum 
conduction transmission are, in cylindrical boilers, 
greatly restricted owing to the necessity for sufficient 
space for access purposes. The utility of such 
devices as firebrick obstructions in the flue tubes 
irs limited by the amount of draught power available, 
for although the velocity of the gases may be acce- 
lerated by tlie insertion of, say, a firebrick cylinder, 
yet the air supply to the fires may be so reduced 
thereby as to result in a diminution of combustion 
rate that will more than offset the advantage 
obtained by the increased velocity of the gases. 

In water-tube boilers attempts to increase the 
velocity of the gases by the addition of bafUing 
so that the path of the gases is lengthened and 
narrowed have mostly resulted in increased final 
temperatures for the gases instead of the expected 
reduction, although the furnace temperature has 
been lowered. This result is explained in the same 
way as that given above. Another result of adding 
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baffling to vortical water-tube boilers which also 
reduces efficiency is that caused by the actual 
covering up of appreciable portions of the tube 
surfaces by the extra bathes, this taking place 
usually where, in the absence of the extra baffles, 
the hot gases would directly impinge. By altering 
the actual system of tubing so as to maintain or 
increase the velocity of the gases as their volume 
decreases with the temperature, the difficulties 
referred to above are overcome, as in the present 
writer’s recently patented system of tubing. In 
this arrangement each successive hank of tubes 
is of the same aggregate heating surface, but com- 
posed of smaller tubes grouped more closely together 
so that the area of the gas passage occupied decreases 
proportionately to reduction of the gas volume, 
thus maintaining the velocity. 

The water-tube boiler has a great advantage 
over the internally-fired boiler in that there is but 
little limitation of combustion space and a very 
large combustion chamber may be provided for 
thorough combustion of large quantities of fuel 
before partially burned gaseous products reach the 
comparatively cool heating surfaces. Tn older water- 
tube boilers, set low over the fires, high combustion 
and evaporation rates were prevented because the 
hydrocarbons reached the tube surfaces before 
combustion was complete and were thus arrested, 
with the formation of more or Jess black smoke. 
In more recent installations the boiler is set some 
feet above the firegrate surface so that combustion 
is perfect before contact is made with the heating 
surfaces, while the direct exposure of the latter to 
radiation from the firebed is not interrupted. 

In order to provide more combustion space in 
Lancashire and similar boilers experiments have 
been made with various forms of external furnace, 
but none of these has met with any large measure 
of success owing to the fire surface being screened 
from the heating surface and practically the whole 
heat transmission having to be effected by conduction. 
The provision of an inverted arch for a few feet 
within the mouth of the flue tube would be very 
effective in providing an incandescent radiating 
surface to project the heat on to the heating surface. 

Mechanically fired furnaces have their widest 
field of application in conjunction with water-tube 
boilers, while there are only a few types which arc, 
satisfactory with internally- fired boilers. The prin- 
cipal drawback in the latter case is the difficulty 
of seeing how the fuel is distributed over the fire- 
grates so that the necessary adjustments can be 
properly carried out. The construction of water- 
lube boilers, on the other baud, lends itself to the 
provision of ample sight holes in the sides of the 
furnace so that the state of every portion of the 
fires can be observed readily. The limited space 
available in a furnace tube also prevents the adoption 
of anything approaching a travelling grate arrange- 
ment, so that the feeding of the coal down the grate 
of a Lancashire boiler is never so definite as with 
the travelling grate stoker of a water-tube boiler. 

The sprinkling type of stoker greatly outnumbers 
all others for firing Lancashire boilers and this class 
of machine will deal very satisfactorily with low- 


grade fuels of most descriptions. The air is usually 
supplied under pressure from steam jets and the 
firebar arrangements approximate very closely 4 > 
those employed for the hand -fired furnaces alrea^ 
mentioned. o * 

In the absence of steam storage, mechanical //in 
is at a disadvantage compared with hand method 
when the demand to be met is subject to heavy an< 
rapid fluctuations as is very widely the ease in 
chemical industries. Where the forced draught * 
supplied by means of steam jets and there is «. v 
appreciable fall of steam pressure due to a sudd' i 
heavy demand for steam, it is a frequent occurrence 
that the reduced steam pressure prevents anything 
approaching a heavy fire being worked up owing 
to the decreased effect of the jets. This means 
that a good reserve of boiler capacity must always 
be available in order to avoid trouble from fall of 
steam pressure. 

The efficient operation of mechanical stokers calls 
for quite as much intelligence as hand firing although 
the need for physical effort is greatly reduced in the 
former case, and it is a fact that, until some device for 
automatic regulation of the lire speed and thickness 
by the composition of the waste gases is evolved, 
coupled with damper regulation in the same way, the 
necessity for scientific and intelligent human control 
will not he reduced. 

Some mention may be made of methods of auto- 
matic draught control. These all derive their initial 
means of operation from the variations of steam 
pressure, and if control of the stoker feed is not 
combined with the damper control there are cir- 
cumstances under which such devices will be quite 
the reverse of economical. A fall of steam pressure- 
may be caused through holes in the fire or thin 
patches, so that on the damper opening under this 
influence more cold air than before will be drawn 
through the boiler, resulting in further lowering 
of steam pressure and more uneconomical furnace 
conditions. Closing of the damper under the influence 
of a rise of steam pressure will probably result in a 
deficiency of air for the fuel on the grate so that 
incomplete combustion results with the presence 
of carbon monoxide and probably black smoke. 

The best method of hand control of fires is by means 
of the differential draught gauge in conjunction 
with a steam flow motor, either combined in one 
instrument, as in the Bailey boiler meter, or by 
the use of two separate instruments. 

A simple calculation will show that the amount of 
oxygen or air required to produce a given number of 
heat units is very nearly constant over a range of solid 
fuels ranging from semi-anthracite to low-grade semi- 
lignites. Also in a given boiler, when all other things 
are equal, the rate of steam generation is a measure 
of the amount of heat being generated, and the fall 
of draught pressure from the boiler side of damper to 
the combustion space over the fires provides a measure 
of the relative air-flow. Thus, with the boiler working 
at its best efficiency there will be an approximately 
constant relation between the reading of a differential 
draught gauge, connected at the points mentioned, 
and that of a steam flow meter, connected in the 
boiler steam branch. Initial calibration of such a 
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combination is made by careful adjustment of the 
air and fuel supply, with the assistance of an Orsat 
apparatus, so that the best combustion conditions 
are obtained and then marking the dial of the 
differential draught gauge with the corresponding 
Steam meter reading. This operation is repeated 
fof different values of steam flow and the fireman 
will then have a direct guide to the correct damper 
or fan adjustment for the particular rate of steaming 
obtaining at any time. 

Iri the Bailey boiler meter, a single circular 
recording chart is employed. Two mechanisms 
record on the same chart, one being a steam flow 
recorder and the other a differential draught recorder. 
The instrument is so adjusted that when the correct 
relation between the two factors exists the line 
traced by each pen is superimposed. If there is 
too much air for the amount of fuel on the grate 
or the steam flow rate, the draught line will be 
above the steam line. If at any time it is found 
impossible to make these lines correspond it is a 
direct indication that there is some defect in the 
boiler which calls for rectification. Thus, a dirty 
boiler will render it impossible to get the air lino dow n 
to the steam line even though the air is in correct 
proportion to the fuel being used, the apparent 
discrepancy being caused by the reduction in the 
amount of steam being generated for the amount of 
fuel being used. 


ON THE HISTORY OF POTABLE GOLD 

In the Chemilcer Zeitung ( 112 , 053 and 078), 
Dr. Ernst Darmstaedtcr — who will be remembered 
for his recent book “ Die Alchemie des Geber 
has an interesting article entitled “ Zur Gcsehichte 
des ‘ Aurum Potabile.’ ” Darmstaedter first of all 
considers the question of how the metals originally 
came to be used in medicine, and brings forward 
evidence from the Atharvaveda, Yajurveda and other 
ancient Sanskrit literature in support of his suggestion 
that the supposed relationship between the sun and 
moon and gold and silver respectively may have led 
men to drink a suspension of gold in water in order 
to acquire the vitality of the solar god. In the 
Indian ritual gold w r as closely connected with Agni, 
the liro-god. The Susruta medicine describes the pre- 
paration of a “ gold drfnk ” by beating out gold 
into thin leaves, heating it strongly six or seven 
times, and then dissolving it in various liquids. 
The drink so obtai nod was used as an aphrodisiac, etc. 

In this connexion it may be noted that the ancient 
Egyptians regarded gold (as well as malachite and 
other substances) as essentially a giver of life , and 
according to the Elliot Smith and Perry school of 
archaeologists, it was their industrious search for 
sources of these givers of life which led the Egyptians 
to construct sea-going ships and thus to spread the 
archaic civilisation all over the world. 

Darmstaedter next considers the use of honey in 
medicine. Honey is often mentioned in Yedie 
literature, and its golden yellow colour may explain 
why it was frequently used, like gold, in the pre- 
paration of elixirs of life. 


Greek medicine apparently made no use of gold 
and silver for healing purposes. Such application is, 
however, found in the Pharmacology of the Persian 
Abu Mansur Muwaffak, in the tenth century. Abu 
Mansur Muwaffak has, incidentally, another claim 
to distinction : ho was the first to mention the 
use of plaster of Paris in surgery. 

Similarly Ibn Sina (Avicenna, died 1030), in his 
Qanun or Canon of Medicine, recommends the 
addition of gold to medicines used in case of melan- 
cholia, and says that, as a collyrium, it strengthens 
the eyes. 

In medieval European medical practice potable 
gold found extensive application. It is mentioned 
by Arnaldus de Vi llano va, Vincent de Beauvais, 
Aibertus Magnus, Thomas de Cantimpre, Konrad 
von Megenberg, and other well-known writers. It 
seems to have been a solution of gold chloride or 
occasionally colloidal solutions of gold. Ulstadius, 
Gesjier and Paracelsus all extol the virtues of aurum 
poiabik, and although at first the idea was quite 
independent of alchemy, the two soon became, and 
remained, closely connected. 

Darmstaedter appears to attribute the discovery 
of fulminating gold to “ Basil Valentino ” (or Johann 
Tholde), in the “ Letzten Testament,” Strasburg, 
1651. It was, however, well known to Jean Bi'guin 
half a century earlier, and is fully described by 
Christopher Glaser, w ho w r as the teacher of Lemery and 
acquired an unenviable reputation by getting himself 
mixed up with the notorious Affaire Brinvillicrs . 

Darmstaedter also mentions the well-known bac- 
tericidal powers of colloidal gold and suggests that 
the ancient praises of potable gold have something 
at least to be said for them. He sums up his con- 
clusions by saying that we can get some idea of why 
gold was used as a healing and strengthening agent 
by a consideration of the following facts : — 

(1) Magical, mystical and religious ideas. 

(2) Alchemical theories. 

(3) Practical observations of the action of metals 
and metallic preparations. 

(4) The customs of folk- medicine. 

(5) For later times, scientific, pharmacological and 
medical observations. 


SODIUM CARBONATE IN CANADA 

In the vicinity of Meadow Lake, 50 miles north of 
Clinton, British Columbia, the Lillooet Soda Company 
is operating at a hydrous sodium carbonate lake and 
shipping the product to Vancouver, over the Pacific 
Great Eastern railway. This material is being 
disposed of at the present time to soap manufacturers 
on the Pacific coast, but plans are under way for 
the erection of a drying plant to handle the material 
at the lake and to further increase the output. This 
Company also owns several other lakes of the same 
material which they propose to operate at some 
future date. 
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FORTHCOMING EVENTS 

Dee. 8. Biochemical (Society, Imperial College of Science 
and Technology, (South Kensington, at 5 p.m. 
(J) “The Magnesium of Human Serum.” by E. 
Watchorn. (2) “ The Oxidation of Amino Acids 
by Fungus Tyrosinase,” by M. E. Robinson and 
R. A. McCance. (3) “The Isolation of a Hydro- 
lysis Product of the Proteins hitherto Undescribed,’ ’ 
by II. W. Huston, H. N. Mukherjeo and S. B. 
Schryver. (4) “ Some Transformations of Casein,” 
by H. Martin and S. B. Scliryvor. (5) “ The 
Separation of tlie Proteins of Egg-White in an 
Elect rical Field,” by D. Griffiths and S. B. Schry ver. 

Dec. 8. Institute of Brewing, London. Section, En- 
gineers’ Club, 39. Coventry Street, London, W. 

Removal of Nitrogen from Wort by Yeast 
during Brewery Fermentation,” by H. F. E. 
Hulton and J. L. Baker. 

Dee. 8. Ceramic Society, Central School of Science and 
Technology, Stoke-on-Trent, at 7.30 p.m. “ Notes 
on Crushing and Grinding Mills,” by F. Lane. 

De<\ s. Royal Scottish Society of Arts, 117, George 
Street, Edinburgh, at 8 p.m. “ Stone Decay and 
Preservation of Buildings,” by Principal A. P. 
Laurie. 

Dee. 8. Royal Society of Arts, John Street, Adclphi. 

London, W.C. 2, at 8 p.rn.. Cantor Lecture. 

" Modern Colour Problems,” by Dr. L. C. Martin 
(lecture 3). 

Dee. 9. Society of Chemical Industry, Birmingham 
and Midland Section, the University Buildings, 
Edmund Street, Birmingham, at 7.15 p.m. “ The 
Role of Silica in Plant Growth : its Assimilation, 
and Physiological Relation to Phosphoric Acid,” 
by l>. R. Nunji and W. S. Slmw. 

Dec. 9. Faraday Society, Rooms of Chemical Society, 
Burlington House, Piccadilly, London, W. 1, at. 

4.30 7,30 p.m. “ Base Exchange in Soils,” 

by I)r. 1>. J. His, sink ; “ Role of the Electro- 

negative Ions in the Reaction between Soils und 
Electrolytes,” by N. M. Comlx'r ; “Studies on 
Base Exchange in Rothamstod Soils,” by H. .1. 
Page and W. Williams ; “ Base Exdiango in 

Relation to Soil Activity,” by G. W. Robinson 
and R. Williams; “Relation between the p,i 
Value, the Lime Requirement and the Thio- 
cyanate Colour of Soils,” by S. J. Saint, ; “ Some' 
Secondary Asjx'cts of Base Exchange in Soils,’ ’ 
by E. A. Fisher. 

Dee. 9. Society of Chemical Industry, Glasgow Section, 
The Ramsay Chemical Dinner, at the Ca’doro 
Restaurant, Glasgow. 

Dec. 9. Society of Dyers and Colourists, Leals Junior 
Brunch. “ The Tinctorial and Antiseptic Pro- 
pertics of Certain Typos of Quinoline Dyestuffs,” 
by P. (.1. Marshall. 

Dec. 9. Royal Photographic Society, Scientific and 
Technical Group, 35, Russell Square, London, 
W.C. 1, at 5 p.m. Discussions will take place on 
(1) “ Tho Light Source, Primary and Secondary,” 
ojM'ned by J. W. T, Walsh. (*2) “ The Exposure 
Mechanism,” opened by S. O. Raw ling. (3) 
“ Development,” opened by W. Clark. 

Dee. 10. Institution of Chemical Engineers. Tho 
meeting arranged for this date has been cancelled. 

Doc. 10.. ^University of London, University College, 
(lower Street, W.C. 1, at 5.30 p.m. “Technical 
and Scientific Libraries,” by A. Homme. 


Dec. 5, 1924 

Doc. 10. Institute of Chemistry of Great Britain and 
Ireland, Manchester Section, The Engineers' 
Club, Albert Square, Manchester, Concert at 
7 p.m. 

Dee. 11. Institute of Chemistry and the Society of 
Chemical Industry, Joint Mooting, tho Pharma- 
ceutical Hall, 36, York Place, Edinburgh, at 7.30 
p.m, “ Fumigation with Hydrogen Cyanide,” 
by Lieut. Col. W. Glen Liston. 

Dec. 11. Institute of Metals, London Section , 85-88, Tho 
Minorios, Tower Hill, E. 1, at 7.30 p.m. “ Present 
Problems and Developments in Engineering 
Bronze Foundry Practice,” by F. W. Rowe. 

Dee. 12. Imperial College Chemical Society, Royal 
College of Science, South Kensington, S.W. 7, 
at 5 p.m. “ Soxno Knots in the Organic Chemical 
Tangle,” by Prof. A. Lapworth. 

Dec. 12. Institute of Brewing, Midland Counties Section , 
Annual Mooting and Dinner at the Queen’s 
Hotel, Birmingham. 

Dec. 12. Institute of Metals, Swansea Section , University 
College, Singloton Park, Swansea, at 7.15 p.m. 
Discussion on “ The Design of Furnaces for Anneal- 
ing and Heat Treatment.” 

Dec. 12. Society of Dyers and Colourists, Manchester 
Section, “ Recent Experiments on tlie Behaviour 
of Aluminium Hydroxide towards Dyestuffs and 
Salts,” by J. K. Wood and A. Wooller. “ On 
Alkali Cellulose,” by Prof. E. Knceht and J. H. 
Platt. 

Dec. 13. (Society of Chemical Industry and Institute 
of Chemistry, Birmingham and Midland Sections, 
The Annual Dinner, Queen’s Hotel, Birmingham 
at 0.45 for 7 p.m. 

Dee. 15 University' of Leeds. Jubilee of the Yorkshire 
to 20. College of Science, and Coming of Age of tlie 
University. 

Dec. 10. West of Scotland Iron and Steel Institute. 

“ The Application of Producer and Coke Oven Gas 
to tho Metallurgical Industry,” by Prof, R. V. 
Wheeler. 

Dec. 17. Institute of Chemistry, London Section, 30, 
Russell Square, London, W.C. 1. 

Dec. 18. Institute of Chemistry, Belfast and District 
Section, Queen’s University, Belfast, at 7.30 p.m. 
“ The Rutherford- Bohr Atom from a Chemical 
and Physical Standpoint,” by Dr. R. C. Johnson. 

Doe. 18. Society of Dyers and Colourists, West Riding 
Section, “ The Blending of Materials in the Woollen 
Trade w ith Relation to Dyeing,” by J. W. Radeliffe. 

Dee. 19. Society of Dyers and Colourists, Scottish 
Section, “ Gelatine Colours and their Application.” 
by J. W. Wilson. 

Dec. 19. (Society or Dyers and Colourists, Midlands 
Section, “ Destruction of Wool by the Action of 
tho Atmosphere,” by S. R. Trotman and R. W. 
Sutton. 

Alteration. — Tho January meeting of the Manchester 
Section pf the Society of Chemical Industry which had been 
arranged for January 2 is now arranged for January 9. 
In this meeting it is hoped that in addition to the paper by 
Messrs. Simpkin and Sinnatt, the Section will have the 
honour of welcoming and hearing a paper by Prof. Hugh S. 
Taylor of Princeton University, U.S.A., tho title of his 
address to be “ The Properties of a Catalytic Surface.” 
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SOCIETY OF CHEMICAL INDUSTRY 

SUSPENSION OF ENTRANCE FEE 

As an inducement to Chemists to become members, 
the Council has resolved that no entrance fee shall 
be paid by members joining the Society in 1925. 

A form of application for membership was inserted 
at the end of this Seotion in the issue of the Journal 
for October 17, and it is hoped that it may be used 
to introduce a new member for next year. 

BACK NUMBERS OF JOURNAL 

The General Secretary will be glad to hear from 
Members or Subscribers who have copies of the 
Journal for January 4, June 13 and 27, July 4 and 25, 
September 19, or October 3 and 17, 1924, that they 
arc willing to dispose of to the Society. 

BIRMINGHAM SECTION 

At the meeting held on November 1 1 ((./. Chemistry 
and Industry , Nov. 21, 1924) the following paper was 
also read : — 

Dr. Wan Haw, in presenting a paper on researches 
on molybdenum salts which w'crc being carried out 
at the University of Birmingham in conjunction 
with Messrs. F. H. Nicholls and R. L. Worm ell, 
pointed out that only one molybdenum salt now' 
found extensive use, namely, ammonium molybdate, 
in w hich molybdenum had a valency of six. Never- 
theless many well-defined salts existed with valencies 
of five, four, three and two. The present research 
w ork dealt with tervalent salts which were of interest 
from the point of view of chemical theory in that 
molybdenum from its position in the periodic system 
should show 7 interesting analogies in its tervalent 
derivatives wdth the well known chromium salts. 
Furthermore, such substances should have powerful 
reducing properties and uses as mordants. 

By electrolytic reduction of molybdenum trioxide 
dissolved in hydrochloric and sulphuric acids solu- 
tions had been obtained from which tervalent sul- 
phates and chlorides had been isolated. The new 
substances had powerful reducing properties, and 
in the ease of the chlorine derivative comparative 
stability. From the theoretical standpoint there 
were also interesting possibilities in this field of 
inorganic isomerism. % 

EDINBURGH AND EAST OF SCOTLAND SECTION 

The second ordinary meeting was held jointly 
w ith the local section of the Institute of Chemistry 
at Edinburgh on November 19, Dr. Alexander 
Lauder presiding. 

Prof. G. G. Henderson, F.R.S., president of the 
Institute of Chemistry, delivered an address on 
“ The Profession of (Chemistry.” He recalled the 
time when the man in the street only thought of 
a chemist in connexion with drugs and medicines. 
This conception was to a very great extent widened 
during the war, when the work of the chemist was 
brought more prominently before the public eye. A 
second factor in the appreciation of the true work 
of the chemist was undoubtedly to be found in 


Wembley, where very many visitors had examined 
the exhibits, asked many questions, and come away 
with a better idea of the world work of the chemist. 
Over and above these two factors, the Institute 
of Chemistry for fifty years had been labouring to 
educate the public and to consolidate the profession. 
The extent of their success could be measured by 
the attitude of the Government Departments, who 
now frequently sought information and assistance 
from the Institute. However, the end had not yet 
been attained, and would not be attained until the 
profession ranked in public appreciation at least 
equal to any other in importance. It w T as unneces- 
sary to tell an audience of trained chemists the 
extent to which chemistry entered into everyday 
work. What w r as necessary, however, was to 
convince their fellow-citizens of the vital importance 
of their profession to the health and prosperity of 
the country. To do this efficiently closer co-opera- 
tion must be brought about between the various 
chemical societies, so that it would be possible for 
the w hole profession to speak with one voice. 

GLASGOW SECTION 

A meeting was held on November 26, in the 
Institute of Engineers and Shipbuilders, Glasgow', 
w r hen an address on “ The Future Prospects of a 
Clean Atmosphere ” was given by ex- Bailie W. 
Brownhill Smith, the chair being taken by Mr. 
Douglas A. MaoCallura. 

Bailie Smith said that a pure atmosphere had a 
very beneficial effect upon the public health and upon 
national economy. In Britain, the air of the large 
cities was very impure when compared with that of 
American and Continental towns. The returns for 
1923, for example, showed that, at Blythswood 
Square, Glasgow, 370 tons of solid impurities had 
fallen per square mile. The domestic open grate, 
burning raw coal, was the chief agent by which the 
air was polluted. An examination made in Glasgow 7 
had shown that the smoke produced per second by 
burning coal in an open grate contained sixteen mil- 
lion particles of soot. This explained why the greatest 
quantity of soot fell on Blythswood Square, as it was 
surrounded with great blocks of office premises, in 
each room of which there was an open fireplace. 

The particles of soot, coated with a layer of oily 
hydrocarbons, formed the nuclei for the condensation 
of moisture and absorbed much of the acid produced 
during the combustion of the raw coal. The presence 
of these impurities in the air produced dense fogs 
during frosty and calm weather. During the winter 
of 1909, when fog was very prevalent in Glasgow 7 , the 
death-rate rose rapidly, and a high percentage of the 
deaths were due to diseases of the respiratory system. 
Tn the same period, in seven other large towns in 
Scotland, where no fog occurred, there was little 
change in the normal death-rate. Another result of 
the impure atmosphere was the serious damage to 
buildings caused by acid corrosion. The periodical 
repair of this damage was a heavy charge on the 
public funds. 

Many suggestions had been made for rendering 
the air purer, and more extensive use of gas and elec- 
tricity for heating and cooking would materially help ; 

o 2 
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but the preference for the open grate militated 
against the widespread adoption of such remedial 
measures. The great hope seemed to be the low-tem- 
perature carbonisation of coal by which a smokeless 
fuel and power gas were produced, together with the 
recovery of the valuable by-products. 

The Gas Committee of the Glasgow Corporation, 
in 1909, on the motion of ex-Bailie Smith, appointed 
a sub-committee “ to inquire into and report on any 
process of gas making which will produce a form of 
coal residue that may be available for use in ordinary 
grates.” The sub-ooramittee reported that the 
process invented by Mr. Robert Maclaurin — a member 
of the Glasgow Section— had been tested at Port 
Bund as electricity generating station, and had been 
found very satisfactory. The investigations, tempo- 
rarily interrupted by the war, had been completed 
and many different coals had been tested. 

The results were very satisfactory, and in Septem- 
ber, 1923, sanction was given for the erection of a 
live- unit battery of Maclaurin producers at Dal- 
marnock to produce smokeless fuel and supply the 
Balmarnock electricity station with power gas. This 
installation was described in detail and the main 
advantages mentioned : ( 1 ) the low capital expendi- 
ture involved, and (2) the great elasticity of the 
process whereby smokeless fuel or coke, with in- 
creased production of gas, can be obtained as desired. 
Incidentally it had been proved that it was possible 
and cheaper to fire the boilers of the power station 
with the gas from the Maclaurin producers than by 
the present system of coal firing. 

It was hoped that the Maclaurin process would 
materially hasten the coming of a pure atmosphere, 
and it was suggested that each now housing scheme 
could have its own carbonising plant, which would 
produce the fuel and gas required for local needs. 

The interesting discussion which followed the 
lecture indicated that the subject of atmospheric 
purity had appealed to everyone present. In con- 
veying the thanks of the Section to the lecturer, the 
Chairman said that the citizens of Glasgow were 
fortunate in having such an able exponent of the 
benefits of pure air as ex-Bailie Smith. Bailie Smith 
had identified himself with the subject for many 
years, and had served on the Royal Commission on 
Smoke Abatement. The members of the Section 
hoped that the desired end was now in sight, and 
they also expressed their thanks to their co-member, 
Mr. R. Maclaurin, for his material help towards the 
solution of such a vital problem. 

LONDON SECTION 

A joint meeting of the London Section and the Oil 
and Colour Chemists’ Association was held at Burling- 
ton House on December 1, to discuss the subject of 
'* Protective Paint Coatings.” Dr. Bernard Dyer, 
Chairman of the Section presided, and he was sup- 
ported by Dr. H. Houlston Morgan, President of the 
Oil and Colour Chemists’ Association. 

The discussion was opened by Sir Robert Hadfield, 
P.R.S., who, after summarising the various theories 
of corrosion, said there was yet no general agreement 
as to the fundamental principles involved. Apart 
from external coatings, however, there was the 


resistance to corrosion which might be offered by a 
metal itself. A striking advance in this direction 
was made on the introduction of alloys of iron and 
chromium. Thus the resistance of these chromium 
alloys to corrosion in the atmosphere at the east end 
of Sheffield was about ten times that of very pure 
Ingot iron. In Sheffield tap water, the loss in weight 
per unit area of the chromium alloy was under one- 
eightieth that sustained by the ingot iron. More 
recently, alloys of iron containing nickel and chrom- 
ium had been provided which offer effectual resistance 
over a much wider range of conditions, and were not 
merely unattacked at ordinary temperatures, but are 
scarcely affected at a red heat, or even higher tem- 
peratures. 

Dr, R. S. Morrell discussed the water absorption 
and permeability of varnish films, and described 
the apparatus he uses for preparing and testing the 
films. The only chance for British oil and coltiur 
chemists to retain varnish and paint as a protection 
for metals would be to provide coatings which would 
not crack on exposure and were of very low water 
absorbing properties, and, moreover, did not allow 
metallic iron to pass through them, although they 
might allow water to pass. He believed it would be 
possible to fulfil all these conditions. The water 
absorption could be reduced to a very low figure, 
and yet maintain the elasticity which was so essential 
for durability. At the same time, there were many 
i varnish coatings that only allowed water to pass 
through with difficulty, and yet they were no good as 
protectors because they deteriorated so quickly on 
exposure, and cracked. It might be concluded that 
there was a chance of getting a varnish that had a 
very low water- absorbing power, that would be 
elastic enough to stand extremes of temperature and, 
moreover, would refuse to allow metal to pass through 
with the water. 

Mr. J. N. Tervct gave a description of some inter- 
esting results obtained by exposure tests on iron 
and steel. 

Mr. 0. A. Klein, dealing with the subject- from the 
general and not the academic point of view, said 
the word “protective” as regard paints and var- 
nishes was only a relative term in that the paint and 
varnish trade was not able to supply materials that 
would be protective against all, kinds of corrosion 
under all conditions, and for all time. Therefore, in 
dealing with any protective coating, it was necessary 
to bear in mind the length of time the film would 
give protection, the particular corrosive influence to 
be dealt with, and finally, there was the economic 
aspect to be considered. Protection and cost were 
two expressions in this matter which could not be 
separated. On any large painting job 75 per cent, 
of the cost was for labour, and only 25 per cent, for 
materials, and therefore there was not much good in 
trying to save 6d. a gallon on the paint or varnish, 
and getting an inferior article. The reliability of any 
coating depended also upon the skill with which it 
was applied, and the conditions under which it was 
applied. The groat need was skilled craftsmanship, 
as opposed to the too general idea that anybody could 
apply paint. This, however, was largely the fault 
of the manufacturers themselves, who sold ready- 
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made paints and advised people to do their own 
painting. He agreed with the tendency to emphasise 
the importance of physical tests of the x>roperties 
rather than chemical analysis. It was not always 
the fault of the paint manufacturer that paints went 
wrong, because we in this country could and did 
make good paints and varnishes, although there 
was a good deal of rubbish on the market. 

Dr. J. J. Fox said there were several points which 
needed clearing up in order to get some clear idea 
of what we were doing when testing. What was 
required was a methud of testing which would deter- 
mine, in a reasonably short time, whether a paint 
w ould be good or not, and such a test we had not got 
at the moment. There was great difficulty in inter- 
preting results when they had been obtained. At 
present the pigment could be tested fairly easily 
but what about the medium \ Supposing the original 
oil contained foots, a fairly objectionable feature, 
how could this be found out 'i There were many 
conditions under which this could not be determined. 
One of the chief things in the chemical examination 
of paints to-day was to get at the medium, if possible, 
and lie did not for the moment see how that was to 
be done, in mixed paints, if they contained linseed 
oil or tung oil. In order to get round the difficulties 
of the chemical analysis, it had been said that we 
must adopt physical tests, and the question then 
arose what, physical tests should be adopted. Many 
of them had been tried. There was the plasticity 
test and the emulsification test and the loaded needle 
test. He was afraid that what he had said had been 
all on the negative side but he hoped it would induce 
the makers to say something. 

Mr. W. F. Reid said he was interested in paint as 
a mechanical protector as used in the linoleum trade. 
From the very earliest days, it had been found that 
a good linoleum could not be manufactured unless 
there was a certain percentage of oxide of iron 
mixed with it. In the same way, oxide of iron paints 
were largely used. There was, however, another 
ingredient that was even better than oxide of iron 
1 for external work and that was graphite, because 
that gave the very important property of resistance 
to wotting. A paint containing graphite did not 
permit water to adhere to it. 

Mr. A. 8. Jennings agreed with Mr. Klein that the 
encouragement of amateur painters was to be de- 
plored. What w as required was more service tests, 
and he believed the Engineering Standards Associa- 
tion was to take this matter up. This work needed 
to be done on a very large scale and he hoped it 
Would he done by chemists supervising the mixtures 
and expert craftsmen applying them. It was 
essential in such practical service tests that they 
should have the assistance of skilled craftsmen. 
Moreover, every-day conditions must he followed 
absolutely. Very often in paint tests, the paint to 
' l )0 tested was put on to bare w ood, whereas in practice 
there w r as always the priming coat and then the 
under-coat before the final paint — and the one to 
be tested — was put on. 

Dr. H. Houlston Morgan said the whole subject 
of protective paint coatings teemed with difficulties, 
and the w hole industry was at sixes and sevens over the 


matter as a result of the complexity of it. It was 
necessary to test and investigate' paints and var- 
nishes as complete substances and not to take the 
medium or pigment separately and form a judgment of 
the properties of a paint from such a single investiga- 
tion . These separate investigations were necessary and 
must be carried out, but individually they "must 
not be used to say that a paint was good hr bad. 
He did not agree with Dr. Morrell that if a varnish 
emulsified by the absorption of water it was not a 
durable varnish . Paint and varnish films were 
always changing ; the drying and hardening of a 
varnish film was a continuous process ; it was never 
the same from the day it was put on until the day 
it disintegrated and peeled off two or three years hence. 
Therefore, before we could draw any drastic con- 
clusions as to the water absorption through varnish, 
the emulsifying effect of water on varnish and its 
durability, very rigid conditions must be laid down 
as to the state of oxidation, the condition of dryness 
and so on, before its properties could be determined. 
More than that, we must find out the relation between 
those conditions and the proved durability of a 
similar film, and these w r ere things we know very 
little about. Sir Robert Hadfield had shown the 
value of patient research by the results obtained 
with the production of rust-resisting steels, and he 
could only hope that the paint and varnish industry 
would take that lesson to heart. 

OTTAWA SECTION 

Dr. A. E. Maointyre presided over an attendance of 
38 at the meeting held on November 13, 1924. 
The Secretary read a letter from the General Sec- 
retary intimating that the Entrance Fee had been 
suspended by the Council for members joining the 
Society in 1925. The benefits derived from member- 
ship in the Society were pointed out, and all who are 
not now members were urged to join the Society. 
The Secretary was asked to secure information re- 
garding films disclosing chemical operations which 
might be secured for exhibition before the Section. 

Dr. A. E. Maeintyrc then gave an address on 
“ Some Aspects of the Chemistry of the Home.’' 
One or more divisions of all the sciences had applica- 
tion in the home, but those responsible for its manage- 
ment had little actual tuition in the applied sciences. 
Chemistry had a wide application in the home in the 
composition, conservation, and evaluation of all 
materials entering it, in the preparation of foods, the 
tarnishing and cleaning of metal articles, laundrying, 
and so on. Quantitative accuracy should be attained 
in recipes. Evaluation of food in calories was not 
sufficient, and the so-called food accessories should 
also be maintained. The dangers of carbon mon- 
oxide poisoning were considered, and the reactions by 
wffiich the gas is formed explained. The processes of 
colouring non-ferrous metals were described, and the 
tarnishing of gold and silver articles, as wtII as the 
chemistry involved, was clearly explained. The pro- 
cesses of dyeing and the relation of animal and vege- 
table fibres to the various classes of dyes were 
discussed. The amount of chlorine in Ottawa water 
supply and the corrosion caused by it were also 
referred to. 
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YORKSHIRE SECTION 

At the second meeting held on November 17, 
Mr. J. Evans in the chair, Mr, 0. E. Pickering read 
a paper on the “ Chemistry of the Distillation of 
Fatty Acids.” After dealing with the infantile 
state of the analytical control and his own failure 
to obtain an insight into the nature of the mixed 
glycerides by fractionating the bromides, ot by 
correlating pitch yield and iodine value, the author 
stated that the relationship free fatty acids — J 
oxyacids present/total fatty acids ™ 1 had been 
found to hold good. It had taken a lot 
of getting, but only a fourth of the oxyaeid 
distilled off. For candle making the pressing 
was best carried out after the acids were redis- 
tilled. The manufacture was then dealt with, and 
it was shown that during distillation, oxyacids 
were formed and carbon dioxide was always evolved. 
Tn the distillation of wool grease an unsaturated 
hydrocarbon, iodine value (>0 — 70, which yielded 
a fatty acid on treatment with the (Irignard reagent, 
bad been definitely found ; there was also (to the 
extent of 2 — 3 per cent.) anhydride formation and 
polymerisation of unsaturated acids. The paper 
concluded with a discussion of the physics of the 
colloids which required further research to facilitate 
the pressing of the distillates. 

Dr. L. L. Lloyd and the chairman took part in the 
ensuing discussion. 

SOCIETY OF DYERS AND COLOURISTS 

A meeting of the Manchester Section of the Society 
Oi Dyers and Colourists was held on November 21 
in the Rooms of the Manchester Literary and Philo- 
sophical Society. Mr. J. Huebner, M.Se.Tech., 
F.T.O., presided. Upon the motion of the chairman, 
seconded by Prof. F. Knecht, a vote of thanks was 
unanimously accorded the retiring chairman, Mr. 
William Marshall, J.P., for his services during his 
period of office. 

x\ paper was read by Prof. E. Knecht and E. F. 
Muller on “ Some Further Observations Relating 
to the Action of Heat on Cotton Fabrics,” in which 
it was shown that when bleached cotton was heated 
for prolonged periods (up to 2000 hours) to 90° C., 
the material was found to beha ve differently according 
as it was exposed in open, sealed, or evacuated and 
sealed, glass tubes. In all eases, the material had 
deteriorated in strength, the least affected being 
that in the evacuated tubes ; nevertheless the last- 
named specimens were scorched or browned more 
than the others. The deterioration was shown to 
he due partly to the action of heat per .sc and partly 
to oxidation. Discussing the question of the effect 
of higher temperatures, fihe “ danger point ” of a 
flat-iron was estimated to bo in the vicinity 
of 250°. i 

In a subsequent qgnaper on “ The Interaction of 
Glucose and Mcthylfhe Blue,” by Prof. Knecht and 
Miss Eva Hibbert, it was shown that the reducing 
action on the dyestuff in an alkaline medium could 
be measured quantitatively and that this reaction 
could be employed as a convenient and rapid means 
for the estimation of glucose. 


FARADAY SOCIETY 

Prof. F. G. Donnan, F.R.S., president, presided at 
the meeting on November 17, when the following 
papers were read : — 

Principal A. V. Laurie read a note on the “ Expan- 
sion of Water while Freezing.” Assuming that the 
atomic diameters based on Bragg’s crystal model for 
ice are true for liquid w r ater and that liquid w ater 
at 0° is a trihydrol, it is shown to follow as a geo- 
metrical necessity that there will bo an expansion 
from 1 to 1*088 when ice melts. This gives a specific 
gravity for ice of 0*918 and the experimental value 
is 0*917, thus confirming the original assumptions. 

R. W. E. B. Harman and F. P. Worley discussed 
“ The Hydrolysis of Alkali Cyanides in Aqueous 
Solution.” The degree of hydrolysis has been 
determined by several methods, but results have not 
been concordant, owing to disturbing factors in the 
methods used. In that used by the authors the 
vapour pressure of hydrogen cyanide over solutions 
of potassium cyanide was compared with that over 
solutions of hydrocyanic acid. The results are 
shown graphically and compared with those obtained 
previously. The degree of hydrolysis of sodium 
cyanide at 25° at all concentrations w as found to be 
the same as that of potassium cyanide. The effect 
of temperature was also studied. 

The constancy of the hydrolytic constants at 
different concentrations at each temperature, the 
agreement of the values at different temperatures 
with the vau t Hoff Jsoehore, and finally the agree- 
ment between the calculated heat of hydrolysis and 
the measured heat of neutralisa tion appear to confirm 
the accuracy of the values arrived at for degree of 
hydrolysis at the various concentrations and tem- 
peratures employed. 

A paper on the “ Viscosity of Reversible Emul- 
sions ” w as read by 8. 8. Joslii. Viscosities of w ater- 
in-oil emulsions prepared from castor oil, olive oil 
and paraffin oil by means of four monovalent soaps 
are determined. Viscosity increases with increase 
of the dispersed phase and is maximum at the 
reversal point which is followed by a sudden drop 
in viscosity upon inversion. The concentration 
and the specific chemical nature of the emulsifying 
agent have no effect on tho viscosity of the emulsion. 
Hatschek’s equation for the viscosity of the eraulsoids 
is not followed ; observed viscosities are in approxi- 
mate agreement with those estimated by Einstein’ 
equation for suspensoids ; Arrhenius’ equation applk 
better still. The possibility of an increment in th 
size of the grains of the water-in-oil emulsions w it 
increase in the proportion of the aqueous phase is 
suggested. 

D. B. Maeleod discussed the “ Viscosities of 
Liquids at their Boiling Points.” Boiling points are 
unsatisfactory temperatures at which to compare 
the viscosities of liquids. By correcting the boiling 
points to a condition of equal free space, the vis- 
cosities of liquids become proportional to their 
molecular weights in the liquid state. 8uch a 
condition of equal free space corresponds very 
closely to a reduced temperature on the basis of 
van der Waal’s equation of state. 
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A second paper by D. B. Macleod was on “The 
Kinetic Theory of Evaporation.” It is assumed 
that the ratio of the density of the vapour above a 
liquid to the density of the liquid is really the ratio 
of the number of molecules with sufficient speed 
to escape from tho liquid to tho number with in- 
sufficient speed. Thus if D,, and D, are the densities 

T) v 

of the vapour and liquid respectively, then, 

where N, is the number of molecules with sufficient 
speed to escape and N the number with insufficient 
speed. It is shown that the results which follow 
from this assumption are so simple and satisfactory 
as to make, the truth of the assumption extremely 
probable. 

J. T. Howarth and F. P. Burt described a New 


Design for Apparatus to measure the Coefficient 
of Deviation from Boyle’s Law and the Determination 
of this Coefficient for Acetylene.” A modified 
apparatus for measuring the compressibility of gases 
has been designed in which the whole volume of the 
gas and also the mercury column which registers the 
pressure are kept at the temperature of melting ice. 
The coefficient of deviation from Boyle’s law at 0° C. 
has been determined for acetylene and its value 
between 0 and l atmosphere found to be — 0*00884. 


HULL CHEMICAL AND ENGINEERING 
SOCIETY 

On November 25, Mr. A. V. Slater delivered a 
lecture on “ Adsorption ” to a largo and appreciative 
audience. The New York Time* recently called the 
attention of the general public to the importance of 
adsorption and Mr. Slater emphasised its universality 
by saying that most natural and industrial processes 
occurred at surfaces where one of the substances 
might concentrate. Adsorption was the process 
taking place at a surface which resulted in a different 
concentration at the boundary between two hetero- 
geneous 'phases. It increased with the rate at which 
the molecules struck the surface, that is, with in- 
creasing pressure or concentration. The amount 
adsorbed was greater the lower the rate of evaporation 
of tho condensed molecules and this would be low 
if the adsorbed substance decreased the energy 
seated at tho surface, whether it were surface tension, 
electric potential difference, or chemical valency 
forces. A comprehensive theory must reckon with 
mil these forces and Langmuir’s came nearest to 
'Satisfying this condition. A useful rule which 
tlclped in unde . standing solution and which was 
Equally applicable to adsorption, was that the 
greatest attraction occurred between substances of 
similar polarity. In some eases adsorption took 
place because the unlikeness of components caused 
a liquid to “ squeeze out ” a solute and the adsorbent 
then played a neutral part in offering an extensive 
surface on which the substance might concentrate. 
Chemical attraction also played a large part in 
adsorption. Ordinary chemical reactions were due 
to strong deviations of the orbits of the outer elec- 
trons ; with complex orbital systems strong devia- 
tions resulted in chemical reaction whereas slight 
deviations resulted in less defined reactions such as 
adsorption. A thorough study of the orbital dis- 


placement of electrons when charcoal adsorbed argon 
might lead to better understanding of chemical action. 

Adsorbent carbon was characterised by a loose 
amorphous structure having a large proportion of 
free valencies. It was necessary to form the carbon 
at low temperatures to avoid graph itisatioii. Activa- 
tion consisted in selective oxidation of the hydro- 
carbons adsorbed during carbonisation. Active car- 
bon adsorbed organic substances in preference to 
water vapour and inorganic substances : the reverst* 
held true for silica gel. 

In emulsification, soaps were adsorbed at the 
interface anti the stability and type of emulsion 
depended on the relative volumes of the two ends of 
the soap molecule which was orientated with one 
part in the oil and the other in the water. Increased 
lubricating power due to admixture of 1— 2 per cent, 
fatty acid with a mineral oil depended on the adsorp- 
tion of the fatty acid by the hearing surface, the 
carboxyl group being held by the metal and the 
hydrocarbon chain by the mineral oil. A new surface 
was thus formed by the adsorbed fatty acid which 
offered less resistance to shear. Catalysis depended 
upon adsorption which permitted greater concentra- 
tion of reacting substances at the surface, or " acti- 
vated ” t he adsorbed molecules. 

A lengthy discussion followed. A point of special 
interest was the settling of paint pigments. Mr. 
Slater said that the principles involved were those of 
flocculation and deflocculation. A deffocculated 
pigment would settle while a flocculated one remained 
free. Flocculation was brought about by adsorption 
of a substance like sodium silicate. Although the 
principles involved were known it was often difficult 
in practice to obtain the right conditions because the 
flocculator might produce other deleterious reactions. 

Dr. Thevenez congratulated the lecturer on his 
clear exposition of a difficult subject and Mr. Lowish 
seconded the vote of thanks. 

GLASGOW UNIVERSITY ALCHEMISTS’ 
CLUB 

On November 27, an address, entitled " Science 
and Mr. Wells,” was delivered by Dr. T. S. Patterson, 
the Gardiner ” Professor of Organic Chemistry, 
before a joint meeting with the Glasgow University 
Geological Society, Dr. Tyrrell presiding. 

Dr. Patterson said that consistency was very 
necessary if the scientific novel was to be not only 
acceptable but satisfying. Me wondered if such 
novels could advance our knowledge ; it was note- 
worthy that many of the forecasted conditions of 
life came to pass much sooner than had been 
predicted . 

Mr. Wells had succeeded in presenting to us novels 
which, while affording pleasant entertainment, sug- 
gested many interesting possibilities. 

Tho progress of science showed, however, that 
great discoveries had been made, not infrequently, 
as a result of research undertaken for entirely 
different purposes. 

^ Scientific advances were made by pursuing the 
clues which Nature herself had from time to time 
revealed, and not by searching for new possibilities. 



1214 


CHEMISTRY AND INDUSTRY 


Dec. a.,1024 


PERSONAL AND OTHER ITEMS 


CORRESPONDENCE 

OPTICAL ACTIVITY AND POLARITY THEORIES 

Sir, -In your edition of September 12 (p. 917) in 
reply to a letter from Dr. Boyd, Dr. Kule states that 
his theory of polarity effects in optically active com- 
pounds dealt only with general polar effects and not 
with induced alternate effects. The general polar 
effect of a substituent has already been indicated 
in a paper published in the Proceedings of the 
Chemical Society (1914, 30, 274) in which it was 
pointed out that the effect of a substituent on rotatory 
power was partly due to its disturbance of the intra- 
molecular field of force and attention was drawn 
to the fact that the rotatory power of einchotoxine 
was lowered by the introduction of the benzoyl 
group, lowered further by the more acidic ^-toluene 
sulphonyl group and changed in sign by the intro- 
duction of the pieryl group. Since, however, the 
value of the rotatory power of a dissolved substance 
is a complicated function of several variables, the 
effect of substitution was put on one side while, 
by an examination of rotatory powers and refrac- 
tivities, values were obtained of a constant “ b ” 
which Livens had suggested should represent the 
actual electric force of an asymmetric character 
acting on the electrons of the active atoms. 

Livens at the same time pointed out that the 
medium, purely by its disturbance of polar force 
(in the electrostatic sense) should considerably 
affect rotatory power and also pointed out that 
constants could be obtained independent of the 
wave length of the light used. 

•:* Furthermore, in the Proceedings of the Chemical 
Society ( loc . c/7.) , it was stated that the influence of 
substituents on rotatory power there described 
might be explicable on the basis of Flurscheim’s 
theory of strength of linkages, but further work 
was Impossible at the time. Blgeriments, however, 
are now in progress with a Mries of substituted 
benzyl acetic acids and related compounds to test 
the applicability of Flurscheim’s hypothesis to these 
results and also the applicability of the theory of 
induced alternate polarity which Dr. Rule now 
states is not part of his investigation. 

Dr. Boyd in your issue of October 10 points out 
that if OH is more strongly polar than Cl then 
glycollic acid should be stronger than chloracetie. A 
somewhat similar anomaly is shown by w-nitrobenzyl 
chloride ; the alternate polarity effect of the nitro 
group should make this compound more reactive 
than p-nitrobenzyl chloride and the general polar 
effect should also make it more reactive than benzyl 
chloride. The velocity constant for the rate of 
combination of aniline apd m-nitrobenzyl chloride 
is, however, lower thapri that of benzyl chloride 
and Olivier found smiilar results by hydrolysis. 
Slator and Twiss found that the velocity constant 
with sodium thiosulphate was greater than for 
benzyl chloride but then the order of m and p was 
wrong. There is still much to be cleared up therefore. 
— I am, JHr, etc., D. H. Peacock 

UnivjjjKity College, 

Rangoon 

November 8, 1924 


Dr. E. F. Armstrong, F.R.S., has returned from a 
long visit to Canada and the United States. During 
his stay he gave lectures or talks to the members of 
the Society of Chemical Industry at Toronto, Ottawa, 
Montreal and New York, and to the graduates and 
others at the Universities of Yale, Harvard and 
Prineetown, in addition to an address before the 
American Chemical Society at Washington. There 
was ample opportunity to appreciate Dr. Armstrong’s 
devotion to the cause of chemistry during his term 
of office as President of the Society of Chemical 
Industry, and his activities as a representative of 
British Chemistry in the United States have given him 
a further title to the gratitude of British*chemists. 

The Main Committee of the British * Engineering 
Standards Association have recently authorised the 
Secretary, Mr. le Maistre, to accept the cordial invi- 
tation of the German Standards Committee (the 
N.D.L) to be present at their annual meeting on 
December 13. He is also going to Prague to give an 
address on Industrial Standardisation before the 
recently formed Czechoslovakian Standards Com- 
mittee. 

B. D. Saklatwallu, of the Vanadium Company of 
America, will be presented with the Grasselli Medal at 
the December meeting of the American Section of 
the Society of Chemical Industry. 

Mr. L. E. Hinkel has been awarded the D.Sc. 
degree of London University for a thesis entitled 
“ Reactions in the Hydro-aromatic Series resulting 
in the Formation of Aromatic Compounds.” 

After a long discussion, the Swedish Academy 
of Sciences has decided not to award the Nobel 
Prizes for chemistry and physics for 1924, but to 
reserve them for another year. 

Mr, H. K. G. Bambcr, lately managing director 
of the Associated Portland Cement Manufacturers, 
and of the British Portland Cement Manufacturers, 
who was killed in a motor accident on September 20, 
left £72,475. 

The late Mr. II . H. Dains, technical chemist, left 
£51,496, with net personalty, £50,434. 

The death is announced of Mr. David Moseley, 
head of the firm of David Moseley and Sons, india- 
rubber manufacturers, Ardwick, Manchester. 

We regret to have to record the death of Mr. J. M. 
Collett, chairman of J. M. Collett, Ltd., chemical 
manufacturers, Gloucester, and a member of the 
Society of Chemical Industry since 1887. 

Problems Awaiting Solution 

In an address delivered to the members of the 
guild of undergraduates at Birmingham University, 
the Warden, Sir Charles Hyde, discussed “The 
Value of Education and Great Problems to be 
solved.” During his address he quoted statements 
specially obtained from leading authorities in various 
branches of science dealing with the problems awaiting 
solution. The committee of the Institute of Sanitary 
Engineers suggested that one problem was the full 
utilisation of the manurial qualities of sewage. 
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"Sir H. Fowler, replying for the President of the 
Institution of Mechanical Engineers, said that a great 
question was the very low efficiency obtained in con- 
verting heat into work, and thought that a great 
advance must come in the utilisation of a low potential 
energy in heat, as exemplified by the tides and the 
loss of heat in condensing water. Dr. W. B. 
Ormandy, President of the Institution of Auto- 
mobile Engineers, considered the outstanding prob- 
lems were the provision of light alloys having alu- 
minium or magnesium as a base; superior quality 
anti-friction bearing metals to withstand very high 
pressures ; the conversion of coal into liquid fuels ; 
and the discovery of means for improving the com- 
pression value of volatile fuels. 

Mr. W . B. Woodhouse, the President of the Insti- 
. tution of Electrical Engineers, wrote that the prob- 
lems to be solved in electrical engineering were innu- 
merable, the most important problem in electricity 
• Pply being that of improving the efficiency of 
conversion of the energy in coal into electricity. At 
present the best efficiency obtained was only 20 per 
cent., though, if methods were adopted which fol- 
lowed experiments now' in hand, this would be in- 
creased to 30 per cent. 

One of the big problems in mining, according to 
Mr. Humphrey M. Morgans, President of the Institute 
of Mining and Metallurgy, was mining at great 
depths, say, deeper than 6000 ft. In metallurgy 
the problems were to develop methods of treating 
ever- poorer ores and previous workers’ waste at a 
profit. Physics and chemistry came in hen? very 
much . 

Canadian Chemical Industry 

The financial statement for the year ending March 
31 of the Standard Chemical Co. Ltd., of Canada* 
shows a deficit of $4963 as compared with a net 
profit of $42,626 for the previous year, and a deficit 
of $762,368 for the year ending March 31, 1922. 

The total assets are $6,193,418, of which the chief 
items are properties, $2,213,315; goodwill, 
$1,870,724 ; inventories, $962,927. The principal 
liabilities are common stock, $1,250,000 ; preferred 
stock, $3,602, 700 ; debentures, $488,082 ; bonds, 
$310,500 ; and reserves, $402,457. Sales for the 
past year amounted to $2,089,306-40. The total 

i ood carbonised during the year was 47,906 cords, 
hich is 8440 cords less* than in the previous year, 
he wood carbonisation industry is suffering from 
reproduction and the future of the older Canadian 
pints is obscure. 

ERRATA 

§ n the article by Prof. J. C. Drummond, D.Sc,, on 
ome Modern Tendencies of Vitamin Research,” 
ivhich appeared in the September 12 issue of Chemistry 
tnd Industry , the words, “ one hydroxyl group,” on 
the top line of col. ii, p. 910, should read “ two 
hydroxyl groups.” 

In the issue of November 28, the following cor- 
rections should be made : — On p. 1195, the name of 
^the author of the letter printed in col. i should read : 

C. T. Kingzett.” On p. 1196, col. i, the price of 
the silver plaque should be “ 21s.,” not “ 2s.” 


INDUSTRY 

REVIEWS 

Cadmium, Its Metallurgy, Properties and Uses. 
By Norman F. Budgen, Ph.I)., M.ttc. Pp. xv-f 
239. London : Charles Griffin and Co., Ltd., 
1924. Price 2 Is. 

As Professor Turner points out in his “ Foreword,” 
no more opportune time could have been selected for 
the issue of a volume dealing with the occurrence, 
properties, extraction and uses of cadmium. Recent 
advances in electrolytic zinc production, a process 
necessitating the prior removal of cadmium and 
thus facilitating its recovery, have resulted in ensuring 
more regular supplies and a reduction in the cost of 
production w hich should tend towards an extension 
of the useful applications of the metal and its 
compounds. 

The book is divided into eleven chapters dealing 
in detail with the ores and sources, intermediate 
products and their formation, the production of. 
the metal, statistical information, physical and 
chemical properties and analytical determination, 
alloys, electro -deposition of cadmium and alloys 
and summary of its uses. Each chapter concludes 
with an excellent list of references giving the authority 
for practically every description and statement of 
importance appearing in the text. The author has 
included the results of some interesting researches 
of his own, but in the main the chief value of the 
book lies in the fact that it constitutes, as claimed, 
a comprehensive digest of all available information, 
collected with judgment from widely-scattered 
sources. Both author and publisher are to be 
congratulated on the thoroughness with winch the 
work has been carried out and presented to tho 
public. 

The chief source of cadmium is zinc; ores, with 
which it is invariably associated, but randy in greater 
amount than 0*25 per cent. Latterly, the condensed 
fumes from the smelting of ores of lead and copper 
have yielded an increasingly important amount of 
cadmium whose presence is due, however, solely to 
minerals or compounds of zinc being present in such 
ores. The author estimates the maximum visible 
output possible from all sources at 1000 tons annually 
and the present production at 150 t. It is probable 
that the latter has now increased to 250 t. which is 
still 25 per cent, of the possible annual production. 

The methods by which metallic cadmium is ob- 
tained are described under the three headings — 
direct distillation, solution arid electrolytic pre- 
cipitation, and solution and chemical precipitation. 
Tho first and last have been largely superseded 
by electrolytic precipitation by which method most 
of the cadmium is produced to-day. It is necessarily 
in this chapter that the lack of personal touch wdth 
the industry described is more apparent than in 
any other. Nevertheless, the author has taken full 
advantage of the material available and has given a 
well-balanced and readable account of both the old 
and newer processes. 

Probably the greater part of the cadmium 
production is still consumed in the form of sulphide, 
a yellow pigment of great permanency, but the 
metallic alloys are of considerable interest. For 
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example, one of the most recent applications is its 
addition to copper for electric transmission wires. 
Copper wire containing 1 per cent, of cadmium 
has a higher tensile strength, is harder and moro 
resistant to wear than hard-drawn copper wire and, 
further, the conductivity is not appreciably impaired. 
The superiority of this alloy has been proved, 
particularly in connexion with electrical trolley 
wires. 

William G. Wagner 


The Kinetic Theory of Gases. By Prof. E. 
Bloch. Translated by P. A. Smith. Pp. xiv-j- 
178. London : Methuen and Co., Ltd. Price 
7s. net. 

The translation of Prof. Bloch’s stimulating book- 
let, the French original of which appeared in 1021, 
affords to English readers not only an account of the 
classical kinetic theory, but also of those recent 
developments which have made the kinetic theory 
one of the most vital branches of modern theoretical 
physics. 

The first four chapters deal with the classical 
theory in the form associated with the names of 
Maxwell and Clausius, and a clear outline account 
is given of the more important considerations which 
are characteristic of this stage of the development of 
the theory, in Chapter 5 the methods of statistical 
mechanics and the theoretical developments which 
we owe to Boltzmann are briefly considered, and in 
Chapter G the reader is introduced to the theory of 
quanta and to those modern views on energy exchange 
which are associated in particular with the theories 
of Planck and Einstein. 

The remaining four chapters are devoted to the 
consideration of Brownian motion, fluctuations, 
rarefied gases, the width of sjflfcctral lines and molecu- 
lar constants. Undoubtedly this is the most inter- 
esting part of the hook, and the various directions 
hi which modern research lias served to amplify the 
fundamental notions underlying the kinetic theory 
are clearly expounded. All purely mathematical 
developments are avoided, the object of the author 
being to present fundamental ideas in logical sequence, 
and to show that the kinetic theory is built upon 
foundations which are almost unassailable. 

In some few instances, statements are made which 
in form or substance are at least questionable. For 
instance, on p. 03, in a discussion of the distribution 
of a mixture of gases under the influence of gravity, 
it is said that “ each of the gases distributes itself in 
height under the of gravity as if it were 

alone, the law of 'di&iibutuM varying more rapidly 
the greater the molecukr weight of the gas.” Again, 
oil p. 80, Jfcer© is. an argument relative to the heat 
capacities gases and the equipartition theory which 
would jfiB- meet with general acceptance. Suxi^X 
minor Jjpmishesdo not however suffice to depreciate!: 
sensiblythe intrinsic value of the book, which can 
be warmly recommended to all students of physical 
chemistry. 

H. M. Dawson 


COMPANY NEWS 

SANTA CATALINA NITRATE CO., LTD. 

During the year manufacture has been practically 
uninterrupted, resulting in an output of 15,000 ions 
of nitrate. Of that quantity roughly 0300 t. have 
been brought into the accounts, realising with gain 
on iodino and interest, £23,226 gross, or, after 
deducting London expenses and a proportion of 
taxes, £21,099, subject to final adjustment of cor- 
poration profits tax, „ which latter, it is hoped, will 
appear for the last time in the company’s accounts. 
On account of that profit a dividend of 11 per cent, 
was paid last June, and subject to approval, 
a final distribution of 15 per cent, oil the year’s 
operation is now to be made. £1200 has been 
placed to reserve. Since the end of last season 
until a few weeks ago, the nitrate market was 
extremely active, and sales for the current year’s 
supply were brought up to 2,200,000 t. 

DUNLOP RUBBER CO. 

The company has a nominal capita] of £20,000.000, 
divided into 5,000,000 £1 preference and 15,000,000 
ordinary “ A,” “ B,” and ki C ” shares, the whole 
of the preference shares having been issued with 
the exception of 108,686. According to evidence 
given in the Chancery Division on November 19, 
when a reduction of capital by the company was 
sanctioned, the gross loss amounted to £12,582.000, 
but this sum had been reduced by the appropriation 
of certain reserves and certain other items, amounting 
together to rather over £2,000,000, the net loss 
therefore amounting to £10,527,542. It was proposed 
to meet the loss by reducing the share capital. 
The bulk of the loss appeared in the balance sheet 
for the year ended August 31, 1921, and arose 
chiefly through the depreciation of rubber and 
cotton and partly on foreign exchange. Preference 
shareholders had agreed to the cancellation of 4s. 
per share, making them 16s. each. The rest of the 
Joss fell on the ordinary shareholders whose £1 
shares would be brought down in value to 6s. Kd. 

SCOTTISH OILS, LTD. 

An interim dividend has been declared of 31 per 
cent, actual, less tax, on the non -cum illative par- 
ticipating preference shares. No interim payment 
was made last year, but 31 per cent, was paid, less 
tax, at tlie end of the year, the last dividend on 
ordinary shares being in 1920, of 6^ per cent. 

AMELIA NITRATE CO. 

The annual report for the year to June 30, 1924, 
showed a trading profit of £21,268. The gross profit, 
including interest received, amounted to £24,548 
(£46,075 in 1923 and £4827 in 1922), and the net profit, 
after deducting interest and London expenses, was 
£20,385. An ordinary dividend — the first for two 
years — of 15 per cent., less tax, had been proposed 
by the Directors, the sum to be carried forward 
amounting to £5000 as against £5750 brought in. 
At the annual general meeting it was stated that 
the company had now £53,000 cash in hand instead 
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of £2500, cash and securities amounting to £73,000, 
and stocks of nitrate totalling £128,000 against 
£142,000. Debts were £45,895, against £70,000. 
The future of the nitrate industry looked quite hopeful, 
the shipments for the twelve months ended June 30, 
1924, amounting to 2,175,000 tons, an increase of 
09,500 t. over last year. Sales for the current year, 
commencing July 1, both shipped and unshipped, 
already totalled 1,859,931 t. A dividend of 15 per 
cent, less income-tax, on the ordinary shares was 
declared. 

BRITISH OXYGEN CO. 

This company which, in July last, issued £250,000 
additional capital, including a bonus issue of 35 per 
cent., has declared an interim dividend of 3f per cent., 
less tax, on the capital of £750,000, compared with 
3? per cent, paid, free of tax, on £500,000 last year. 

CASSEL CYANIDE CO., LTD. 

The accounts for the year to September 30, 1924, 
show a net profit of £70,283, which together with the 
balance of £14,513 brought forward from last year, 
amounts to £84,790. From this has to bo deducted 
£17,025 for interim dividend of 3d. per share paid 
in June, 1924, leaving a sum of £07,171 of which 
it is recommended £52,875 should be disposed of in 
payment of a final dividend of 9d. per share, the 
balance of £14,290 being carried forward. 

DORMAN, LONG AND CO. 

The annual report for the year to September 30, 
1924, shows a profit of £504,984, and a balance brought 
forward of £202,007. No dividend has been declared 
on the ordinary shares. 

<• ANGLO-PERSIAN OIL CO. 

It has been authoritatively announced that 1I.M. 

I Government has no intention of disposing of its shares 
;bi this company, as, on a full examination by the 
I depa rtments concerned , it was satisfied that it would 
|not have been in the national interest to pail with the 
shares to a combine, and, also, that naval interests, 
for which the original investment in an independent 
oil company was made, would have been seriously 
prejudiced. 

BRITISH COTTON & WOOL DYERS* ASSOCIATION, 

LTD. 

* 

The accounts for the six months to September 30, 
1924, show a pr ofit of £79,597, which includes income 
r Ofru investments, etc., after charging administration 
Jfjjenses, £4200 for specific depreciation, £29,929 
mv repairs and renewals, and providing an estimated 
amount for income tax, corporation profits tax, etc. 
prom this amount is deducted £713 for audit fee 
Ind other professional charges, £12,400 interest on 
Erst mortgage debenture stock to September 30, 
B924, £100 debenture holders’ trustees, and £12,500 
^transferred to depreciation fund (now standing at 
£227,500), which makes a profit for the period of 
£53,884. The sum of £39,699, being the amount 
brought forward at March 31 last (after deducting 
£5250 voted at shareholders’ meeting) should be 
added, leaving a credit balance on profit and loss 
account of £93,583. 


MARKET REPORT 

Thi* Market Report it compiler! from tpeoial information 
received from the Manufacturers concerned. 

Unless otherwise stated the prices quoted below cover fair 
quantities net and naked at sellers' works. 

GENERAL HEAVY CHEMICALS 

Acstio Aoid, 40% teoh. . . £23 10s. per ton. 

Aoid, Boric, Commercial — 

Cryst £45 per ton. 

Powder £47 per ton. 

Aoid Hydrochlorio .. 3s. 9d. — 6s. per carboy d/d., 
according to purity, strength 
and locality. 

Acid Nitric 80° Tw. .. £21 10s. — £27 per ton makers' 

works, according to district 
and quality. 

Acid Sulphuric . . . . Average National prices f.o.r. 

makers’ works, with slight varia- 
tions up and down owing to 
local considerations : 140° Tw., 
Crude Acid, 05s. per ton 168° 
Tw., Arson ical, £5 10s. per ton. 
168° Tw., Non -arsenical, £6 15a. 
per ton. 

Ammonia Alkali.. .. £0 15s. per ton, f.o.r. Special 
terms for contracts. 

Bleaching Powder . . Spot £11 d/d. ; Contract £10 d/d. 
4 ton lots. 

Bisulphite of Lime . . £7 10s. per ton, packages extra. 

Borax, Commercial — ■ 

Crystal £25 per ton. 

Powder £20 per ton. 

(Packed in 2-cwt. bags, carriage 
paid any station in Great 
Britain.) 

Calcium Chloride .. £5 17s. 0d. per ton d/d. 

Copper Sulphate . . . . £25 per ton . 

Methylated Spirit 04 o.p.' — 

Industrial . . . . 2s. 7d.— -2s. 1 Id. per gallon, accord- 

ing to quantity. 

Mineralised . . . . 3s. 8d. — 4s. per gallon, according 

to quantity. 

Niokel Sulphate . . . . } £38 per ton d/d. Normal busi- 

Nickel Ammon. Sulphate ) ness. 

Potash Caustic . . . . £30 — £33 per ton. 

Potass. Bichromate . . 5fd. per lb. 

Potass. Chlorate.. .. 3d. — 4d. per lb. 

Salammoniao .. .. £32 per ton d/d. 

Salt Cake.. .. . . £3 10s. per ton d/d. 

Soda Caustic, solid . . Spot lots : delivered. £16 17s. 6d. to 

£19 78. Cd. per ton, according to 
strength. 20s. less for oon tracts. 

Soda Crystals . . . . £5 5s. — £5 10s. per ton ex railway 

depots or ports. 

Sod. Acetate 97/98% .. £24perton. 

8od. Bicarbonate . . £10 10s. per ton, carr. paid. 

Sod. Biohromate. . .. 4Jd.perlb. 

Sod. Bisulphite Powder 

00/02%.. .. .. £17 — £18 per ton, according to 

quantity, f.o.b., l-owt. iron 

drums included. 

Sod. Chlorate . . . . 3d. per lb. 

Sod. Nitrate ref d. 90% . . £13 6s. — £13 10s. per ton ex 

Liverpool. Nominal. 

Sod. Sulphide cono. 00/65 About £14 10s. per ton d/d. 

Sod. Sulphide oryst. .. £9 per ton d/d. 

Sod Sulphite, Pea Cryst. £15 per ton f.o.r. London, 1-cwt. 

kegs included. 

RUBBER CHEMICALS 

Antimony sulphide — 

Golden . . . . . . 6Jd. — Is. 2d. per lb., according to 

quality. 
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example, one of the most recent applications is its 
addition to copper for electric transmission wires. 
Copper wire containing 1 per cent, of cadmium 
has a higher tensile strength, is harder and moro 
resistant to wear than hard-drawn copper wire and, 
further, the conductivity is not appreciably impaired. 
The superiority of this alloy has been proved, 
particularly in connexion with electrical trolley 
wires. 

William G. Wagner 


The Kinetic Theory of Gases. By Prof. E. 
Bloch. Translated by P. A. Smith. Pp. xiv-j- 
178. London : Methuen and Co., Ltd. Price 
7s. net. 

The translation of Prof. Bloch’s stimulating book- 
let, the French original of which appeared in 1021, 
affords to English readers not only an account of the 
classical kinetic theory, but also of those recent 
developments which have made the kinetic theory 
one of the most vital branches of modern theoretical 
physics. 

The first four chapters deal with the classical 
theory in the form associated with the names of 
Maxwell and Clausius, and a clear outline account 
is given of the more important considerations which 
are characteristic of this stage of the development of 
the theory, in Chapter 5 the methods of statistical 
mechanics and the theoretical developments which 
we owe to Boltzmann are briefly considered, and in 
Chapter G the reader is introduced to the theory of 
quanta and to those modern views on energy exchange 
which are associated in particular with the theories 
of Planck and Einstein. 

The remaining four chapters are devoted to the 
consideration of Brownian motion, fluctuations, 
rarefied gases, the width of sjflfcctral lines and molecu- 
lar constants. Undoubtedly this is the most inter- 
esting part of the hook, and the various directions 
hi which modern research lias served to amplify the 
fundamental notions underlying the kinetic theory 
are clearly expounded. All purely mathematical 
developments are avoided, the object of the author 
being to present fundamental ideas in logical sequence, 
and to show that the kinetic theory is built upon 
foundations which are almost unassailable. 

In some few instances, statements are made which 
in form or substance are at least questionable. For 
instance, on p. 03, in a discussion of the distribution 
of a mixture of gases under the influence of gravity, 
it is said that “ each of the gases distributes itself in 
height under the of gravity as if it were 

alone, the law of 'di&iibutuM varying more rapidly 
the greater the molecukr weight of the gas.” Again, 
oil p. 80, Jfcer© is. an argument relative to the heat 
capacities gases and the equipartition theory which 
would jfiB- meet with general acceptance. Suxi^X 
minor Jjpmishesdo not however suffice to depreciate!: 
sensiblythe intrinsic value of the book, which can 
be warmly recommended to all students of physical 
chemistry. 

H. M. Dawson 


COMPANY NEWS 

SANTA CATALINA NITRATE CO., LTD. 

During the year manufacture has been practically 
uninterrupted, resulting in an output of 15,000 ions 
of nitrate. Of that quantity roughly 0300 t. have 
been brought into the accounts, realising with gain 
on iodino and interest, £23,226 gross, or, after 
deducting London expenses and a proportion of 
taxes, £21,099, subject to final adjustment of cor- 
poration profits tax, „ which latter, it is hoped, will 
appear for the last time in the company’s accounts. 
On account of that profit a dividend of 11 per cent, 
was paid last June, and subject to approval, 
a final distribution of 15 per cent, oil the year’s 
operation is now to be made. £1200 has been 
placed to reserve. Since the end of last season 
until a few weeks ago, the nitrate market was 
extremely active, and sales for the current year’s 
supply were brought up to 2,200,000 t. 

DUNLOP RUBBER CO. 

The company has a nominal capita] of £20,000.000, 
divided into 5,000,000 £1 preference and 15,000,000 
ordinary “ A,” “ B,” and ki C ” shares, the whole 
of the preference shares having been issued with 
the exception of 108,686. According to evidence 
given in the Chancery Division on November 19, 
when a reduction of capital by the company was 
sanctioned, the gross loss amounted to £12,582.000, 
but this sum had been reduced by the appropriation 
of certain reserves and certain other items, amounting 
together to rather over £2,000,000, the net loss 
therefore amounting to £10,527,542. It was proposed 
to meet the loss by reducing the share capital. 
The bulk of the loss appeared in the balance sheet 
for the year ended August 31, 1921, and arose 
chiefly through the depreciation of rubber and 
cotton and partly on foreign exchange. Preference 
shareholders had agreed to the cancellation of 4s. 
per share, making them 16s. each. The rest of the 
Joss fell on the ordinary shareholders whose £1 
shares would be brought down in value to 6s. Kd. 

SCOTTISH OILS, LTD. 

An interim dividend has been declared of 31 per 
cent, actual, less tax, on the non -cum illative par- 
ticipating preference shares. No interim payment 
was made last year, but 31 per cent, was paid, less 
tax, at tlie end of the year, the last dividend on 
ordinary shares being in 1920, of 6^ per cent. 

AMELIA NITRATE CO. 

The annual report for the year to June 30, 1924, 
showed a trading profit of £21,268. The gross profit, 
including interest received, amounted to £24,548 
(£46,075 in 1923 and £4827 in 1922), and the net profit, 
after deducting interest and London expenses, was 
£20,385. An ordinary dividend — the first for two 
years — of 15 per cent., less tax, had been proposed 
by the Directors, the sum to be carried forward 
amounting to £5000 as against £5750 brought in. 
At the annual general meeting it was stated that 
the company had now £53,000 cash in hand instead 
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2s. 2|d. per lb. d/d. 

5$d. — 5|d. per lb. naked at works. 
2s. lid. per lb. 100% basis d/d. 
lOd. per lb. d/d. 

Is. 9d. per lb. 100% basis d/d. 

4s. 6d. per lb. 100% basis. 

4s.. per lb. d/d. 

10s. per lb. 100% basis d/d. 

2s. 4d. per lb. 100% basis d/d. 

, 2s. 2d. per lb. 100% basis d/d. 
lOd. per lb. naked at works. 

2s. lOd. per lb. naked at works. 

4s. per lb. d/d. 

PHARMACEUTICAL AND PH0T00RAPH1C 
CHEMICALS 

. . £45 per ton, ex wharf London, in 
glass containers. 

. . 3s. Id. — 3b. 3d. per lb., according 
to quantity. Sales steady. 
Price firm. 

. . 2s. fid. per lb. 

. . Cry8t. £51 per ton, Powder £55 
per ton. Carriage paid any 
station in Great Britain. 

.. 19s.— 21s. per lb. 

. . Is. 3d. per lb.) less 5% for ton 
lots. Increased export inquiry. 

. . 2s. 9d. per lb. for pure crystal in 
cj\vt. lots. Easier. 

. . 7s. per lb. Resublimed quulitv 
8s. per lb. Market firm. \ 

. Is. fid. — Is. 7d. per lb., occordii 
* ' quantity. 

. . 2s, lOd. per lb. Forward quota- 
tions higher spot value likely to 
increase. 

. . Is. per lb., less 6%. 

. . 9s. per lb. d/d. 

. . Is. lOd. — 2s. per lb. More en- 
quiry. 

. . 14s. fid. per lb. 

. . 3s. 3d. — 3s. fid. per lb. according 
to quantity. 

£37 per ton. 

12s. 6d. per oz. for English make. 
13s. 9d. per lb. Slightly lower. 

Quiet steady demand. 

5s. 3d. per lb. spot. 

8s. fid.-— 10s. fid. per lb. 

8s. fid. — 10s. fid. ,, 

8s. Od.— 10s. Od. „ 

7s. 7d.— -9s. 7d. „ 

According to quantity, 
recently reduced. 

Crystal £29, Powder £30 per ton. 
Carriage paid any station in 
Great Britain. 

Very scarce and dear. Prices 
uncertain. 

2s. Id. per lb. 

Is. lid. per lb. 

2s. per lb. 

Is. 7d. — 2s. per lb., according to 
quantity. Fair demand and 
steady market. 

4s. per lb. 

2s. fid. per lb. for cwt. lots. 

£48 — £49 per ton iu barrels, ex 
wharf London. Supplies oxeoed 
demand. 

Fair business passing. 


cid, Aoetio 80% B.P. 
cid, Acetyl Salicylic 


,cid. Benzoic BJP. 
nid Borio B.P. . . 


,oid, Camphoric . * 

Lcid, Citric 

Lcid, Gallic 

.cid, PyrogalKc, Cryst. 
Lcid Salicylic 
Lcid, Tannic B.P. 


Lcid, Tart aric 

lid idol 

Lcetauilide 

Lmidopyrin 

Lmmon. Benzoate 

Lmmon. Carbonate B.P. 
Ltropine Sulphate 
Sarbitone. . 

lonzonaphthol . . 
bismuth Carbonate 
,, Citrate . . 

,, Salicylate 

,, Subnitrate 


lorax B.P. 


3rornides . . 

Ammonium 
Potassium 
Sodium . . 
Calcium Lactato 


Chloral Hydrate 

Chloroform 

Formaldehyde 


Gl/cerophosphates — 
Magnesium 
Potassium, 50% 
Sodium, 50% . . 
Guaiadol Carbonate 
Hexamine 




9s. per lb. 

3s. fid. per lb. 

2s. fid. „ 

9s. fid. per lb. S', 

3s. jx>r lb. for bold crystal. Powder 
slightly loss. 


Hornatropine Hydrobro- 
mide 

Hydrastine hydrochlor . . 

Hypophosphites — 

Calcium 
Potassium 
Sodium 

Iron. Ammon. Citrate B.P. Is. lid. — 2s. 3d 
recently reduced. 

Magneshim Carbonate — 

Light Commercial 


25s. — 30s. |>er oz. 

English make offered, 120s. per ob. 

3s. fid. per lb. r for 28*lb. lots. 

4s. Id. per lb. 

4s. 

por lb. Price 


Light, pure 
Magnesium Oxide — 
Light Commercial 
Heavy Commercial 
Heavy Pure . . 

Menthol — 

A.B.R. rccryst. B.P. 

Synthetic 


Mercurials 
Red oxide 
Corrosive sublimate 
White precip. . . 
Calomel . . 

Methyl Salicylate 
Methyl Sulphonal 
Metol 

Paraformaldehyde 

Paraldehyde 

Phenacetin 
Phenazono 
Phenolphthalein . . 


Potass. Bitartrate — 
99/100% (Cream 
Tartar) 

Potass. Citrate . . 
Potass. Ferricyanide 
Potass. Iodide 


£30 per ton not. 

£4fi per ton. 

£75 per ton, less 2 |%. 

£25 per ton, loss 2J%. 

2s. — 2s. 3d. per lb., according to 
quantity. Steady market. 

57s. por lb. for December delivery, 
No spot deliveries available. 

25s. — 36s. per lb., according to 
quantity. English make. In- 
creasing demand. 

Market very quiet. 

5s. 2d.— 5a. 4d. per lb. 

3s. 5d. — 3s. 7d. „ 

4s. fid. — 4s. 8d, ,, 

3s. 10d.~~ 4s. 

Is. 9d. — 2s. per lb. 

22s. Od. per lb. Slightly weaker. 

1 Is. per lb. British make. 

2s. 8d. per lb. for B.P. quality. 

Is. 2d. -Is. Od. per lb. in free 
bottles ami cases. 

5s. fid. per lb. 

0s. lOd. per lb. 

5s. fid. per lb. for cwt. lots. Supply 
exceeds demand. 


of 


Glycerophosphates— 
Calcium, soluble 
citrate free . . 
Iron . . 


and 


7s. per lb, 

8s. 9d. per lb. 


84s. per cwt., loss 2 J % for ton lots. 
Is. lOd. — 2s. 2d. por lb. 

1 8. 9d. per lb. Quiet. 

16s. 8d. — 17a. fid. per lb., accord- 
ing to quantity. Steady market. 
7Jd. per lb., 1-cwt. kegs included. 
F.o.r. London. 

7|d. per lb. spot. Forward 
prices higher. 

2s. 3d.- -2s. 4d. per oz., in 100 or. 

tins. Steady market, 
os. 3d. per lb. 

63s. per lb., in 50-lb. lots. 

3s. fid. per lb. for cwt. lots. 

Slightly lower. Limited demand. 
9 b. per lb. for satisfactory product, 
light in colour. 

2s. fid. per lb. Supplies of good 
quality now available. 

Sod. Citrate, B.P.C., 1923 Is. lid. — 2s.' 2d. per lb., according 
to quantity. 

Sod. Hyposulphite — 

Photograpliio .. .. £13 — £15 per ton, according to 

quantity, d/d. consignee's sta- 
tion in 1-cwt. kegs. 

Sod. Metabisulphite cryst. 37s. fid. — 60s. per cwt. nett cash. 

according to quantity. 


Prices Potass. Metabisulphite 

Potass. Permanganate 

Quinine Sulphate 

Resorcin 
Saccharin 
Salol 

Silver Protoinate . . 
Sod. Bonzoatc, B.P. 
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Sod. Nitroprusaide 
Sod. Potass. Tartrate 
(Rochelle Salt) 

Sod. Salicylate . . 


Sod. Sulphide — 

Pure recryBt. . . 

Sod. Sulphite, anhydrous 


Sulphonal . . 
Thymol . . 


16s. per lb. 

76s. — 82a. 6d. per owt., according 
to quantity. Quiet market. 
Fair demand. Powder 2s. Id. 
— 2s. 3d. per lb. Crystal at 
2a. 2d. — 2s. 4d. per lb. Flake 
2s. 6d. per lb. Good demand. 
Market firmer. 

lOd. — Is. 2d. per lb. 

£27 10s. per ton, minimum 6-ton 
lots, increasing according to 
quantity, 1-cwt. kegs included. 
14s. 6d. per lb. Little demand. 
18s. per lb. Firmer market. 


PERFUMERY CHEMICALS 


Acetophenone 

11s. 3d. 

por lb. 

Aube pine . . 

13s. Od. 

,, Again cheaper 

Amyl Acetate 

3h. 

>> 

Amyl Butyrato . . 

6s. 6d. 

„ 

Amyl Salicylate . . 

3s. 3d. 

„ 

Anethol (M.P. 21/22° O.) 4a. 6d. 

,, 

Benzyl Acetate from Ohio- 



rine -free Benzyl Alcohol 2s. 9d. 


Benzyl Aloohol free from 



Chlorine 

3s. 3d. 

,, Cheaper. 

Bonzaldehyde free from 



Chlorine 

3s. 3d. 

,, Cheaper 

Benzyl Benzoate . . 

3s. 6d. 

,, 

Cinnamic Aldehyde — 



Natural.. 

18s. 6d. 

„ 

Coumarin 

18s. 3d. 

„ Cheaper. 

Citroncllol 

18s. 

„ Dearer. 

Gitral 

8s. 

H 

Ethyl Cinnamate 

12s. 6d. 

,, 

Ethyl Phthalate . . 

3s. 

99 

Eugenol . . 

10a. 6d. 


Geraniol (Palmarosa) 

33s. 6d. 


Goraniol . . 

12s. 6d. 

— 20s. per lb. 

Heliotropine 

6s. 9d. 

per lb. 

Iso Eugenol . . . 

16s. 

„ 

Linalol ex Bo is de Rose . . 

26s. 

,, 

Linalyl Acetate . . 

26s. 

9 9 

Methyl Antliranilate 

10s. 

,, 

Methyl Benzoate . . 

5s, 

,, 

Musk Ambretto . . 

50s. 

„ 

Musk Xylol 

14s. 

M 

Nerolin 

4s. Gd. 

,, 

Phenyl Ethyl Acetate . . 

16s. 6d. 

1 * 

Phenyl Ethyl Aloohol . . 

16s. 

»» 

Rhodinol . . 

52s. Gd. 

,, Cheaper. 

Safrol 

Is. 10d. 

„ 

Terpineol 

2s. 4d. 

99 

Vanillin . . 

25b. 6d. 

»» 

ESSENTIAL 

OILS 

Almond Oil, Foreign 



S.P.A 

15a. Cd. per lb. 

Aniso Oil 

2b. lOd. per lb. 

Bergamot Oil 

15k. Oil. 

per lb. Cheaper. 

Bourbon Geranium Oil . . 

32s. per 

lb. Cheaper. 

Camphor Oil 

65s. per owt 

Cananga Oil Java 

lls. 3d. 

per lb. Dearer. 

Cassia Oil, 80/86% 

9a. 9d. por lb. 

Cinnamon Oil, Loaf ' . . 

G^d. per oz. 

Citronella Oil — • 



Java 85/90% , . 

7k. per lb. Dearer. 

Ceylon . . *. . 

3s. 5d. per lb. Cheaper. 

Clove Oil . . . . 

8a. 3d. por lb. 

Eucalyptus Qil 70 / 75% . . 

2s. 2s. p 

or lb. Cheaper. 

Lavender Oit— 



French 38/40% Esters 

35a. per 

lb. 


Lemon Oil 
Leraongrass Oil . . 
Orange Oil, Sweet 
Otto of Rose Oil — 
Bulgarian 
Anatolian 
Palma Rosa Oil . . 
Peppermint Oil — 
Wayne County 
Japanese 
Petitgrain Oil 
Sandal Wood Oil — 
Mysore 
Australian 


3s. 2d. per lb. 

5e. 9d. per lb. Dearer. 
11s. per lb. 

42s. Gd. per on. Dearer. 
28s. per oz. Dearer. 

17s. per lb. Dearer. 

43s. Cd. per lb. nominal. 
22a. 6d. per lb. nominal. 
9s. 9d. per lb. 

26a. 7d. per lb. 

18s. 6d. per lb. 


PATENT LIST 

The dates Riven In this list are. In the case of Applications for Patents 
those of applications, and In the case of Complete Specifications accepted 
those of the Official Journals In which the acceptance la announced. Com- 

6 lets Specifications thus advertised as accepted are open to inspection at 
le Patent Office Immediately, and to opposition before Jan, zGth ; they are 
on sale at Is. each at the Patent Office, Sale Branoh, Quality Court, 
Chancery Lane, London, W.0. 2, on Dec, llth. 

I. — Applications 

Best. Emulsifying or mixing apparatus 27,429 Nov. 17. 
Blumonfeld and Wcizmann. Filtration of solutions etc. 
27,928. Nov. 21. 

Oourtaulds, Ltd., and Lungo. Filters. 27,830. Nov. 20. 
Crozernario and Mulvos. Furnaces. 27,726. Nov. 19. 
Jenaer Glaawork Schott and Gon. Filters. 28,016. Nov. 22. 
(Ger., 11.12.23.) 

Kirkup and Thompson. Rotary screen ami dryer. 27,874, 
27,875. Nov. 21. 

Lamplough. Drying and mixing granular etc. materials. 
27,669. Nov. 19. 

Metropolitan- Vic kern Electrical Co., Ltd . Deox i disci’ 

28,002. Nov. 22. (U.8., 21.12.23.) 

Motropol itan-V ickors Electrical Co., Ltd Dcoxidisatiou of 
gases. 28,003. Nov. 22. (U.S., 29.12,23.) 

Nathorst. Roller grinding mills. 28,030. Nov. 22. 
(Sweden, 24 11.23.) 

Oughtibrklgo Silica Firebrick. Co.. Ltd., and Brooke. 
Kilns. 27,723. Nov. 19. 

Owen. Drying. 27,916. Nov. 21. 

Surtees. Centrifugal machines for emulsifying, mixing, or 
grinding. 27,620. Nov. 19. 

Thonmssen. Centrifugal separators. 27,483. Nov. 17. 
(Ger., 27.5.24.) 

I. — Complete Specifications Accepted 

17,891 (1923). Cutler. Drying-kilns. (224,575.) 

20,866 (1923). Aluminium Plant and Vessel On., Ltd., 
and Gough. Mixing and agitating machines. (224,607.) 
20,934 (1923). Lucas. Gas-fired oven furnaces. (224,610.) 
23,396 (1923). Burner. Treatment of granulated, pul- 
verulent, and the liko materials. (224,652.) 

30,540 (1923). Risberg. Centrifugal liquid separators. 
(224,734.) 

7734 (1924). Dupuy. Apparatus for distilling solids or 
liquids. (213.G86.) 

9446 (1924). Jones. Separation of substances having 
different density. (224,806.) 

10,972 (1924). Patonfcaktiebolagct Grondalramen. Rotary 
or liko fumacoB. (215,745.) 

12,277 (1924). Karpinsky and Anderson. Installation 
for the separation of liquids. (217,197.) 

II.— Applications 

Auld and Dunstan. Treatment of hydrocarbons. 27,956. 
Nov 21 

Barrett Co. Manufacture of polymerised naphthas. 27,612 
Nov. 18. (U.S., 23.11.23.) 

Birkner, Otto, Walthor u. Co. Combustion of watery, 
woody, and bituminous fuels, 27,951. Nov. 21. (Ger . 
9.12.23.) 
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Chome and Defossez. Coke ovens. 27,487. Nov. 17. 

' Helps. Gas manufacture. 27,373. Nov. 17. 
Metropolitan -Vickers Electrical Co., Ltd. 28,003. See T. 
Rude. Gasifying oil in water-gas production etc. 27,894. 
Nov. 21. 

Suida. Process for obtaining gases rich in ethylene. 
28,027. Nov. 22. (Austria, 30.11.23.) 

Terrell. Manufacture of incandescent gas mantles. 27,953. 
Nov. 21. 

Trent. Manufacture of fu<d. 27,457. Nov. 17. (U.S., 

9.2.24.) 

II. — Complete Specifications Accepted 

13,033 and 31,983 (1923). Salami and Sulerni. Distilla- 
tion or treatment of carbonaceous and other materials. 
(224,568.) 

20,298 (1923). Rieard, Allenet et Cie. Conversion of 
gaseous aliphatic ethylene hydrocarbons into liquid hydro- 
carbons. (202,311 ) 

20,015 (1923). Chadwick. Separating gasolene from 
natural gas or hydrocarbon vapours. (224,688 ) 

7734 (1924). Dupuy. See I. 

III. — Application 

Barrett Co. 27,612. See II. 

IV. — Application 

Soc. of Chemical Industry in Basle. Manufacture of indi- 
goid dyestuffs. 28,017. Nov. 22. (Switz., 30.11.23.) 

V. — Applications 

Oourtaulds, Ltd., and Lungo. Apparatus for manufacture 
of artificial silk. 27,828, 27,829. Nov. 20. 

Ferdimindo and Griffiths. Apparatus for manufacture of 
Eirtifieial silk. 27,607, 27,608 and 27,670 Nov 18 and 19. 
Granton. Washing cellulose etc. 27,999. Nov. 22. 
Kahn, Le Breton, and Schaeffer. 27,846. See XIX. 

Li lion fold. Manufacture of cellulose compounds 27,837. 
Nov. 20. (Austria, 10.10.24 ) 

Rogers (Pnicisionsguss/abrik Gob. Eckert). Melting 
celluloid masses. 27,478. Nov. 17. 

V. — Complete Specifications Accepted 

17,705 (1923). Lilienfeld. Process of preparing alkali 
celluloses and cellulose ethers. (200,816.) 

18,091 (1923). Lilienfeld. Process of preparing low -water- 
con font alkali cellulose and cellulose others (200,827.) 

20,212 (1923). Collon-Werkc, Eiohongrun Production of 
thin films of cellulose derivatives. (202,306.) 

25,348 (1923). British CeJanose, Ltd., Ellis, (Stevenson, 
and Croft. See VI. 

26,329 (1924). Oellon-Wcrke, Eichengmn. Production of 
thin films of cellulose derivatives. (221,848.) 

VI. — Applications 

Akt.-Ges. fur Anilin-Fabrikation. Process for dyeing ful's 
etc. 28,018. Nov 22. ((tyr., 23 1.24.) 

Baddilcy, and British Dyestuffs Corp., Ltd., and Browning. 
Dyeing acetyl cellulose. 28,0 J 3. Nov. 22. 

Jackson (Fuld and Hatch Knitting Co.). Yarn-dyeing 
tanks. 27,484. Nov. 17. 

Sandoz Chemical Co , Ltd. Dyeing cotton materials. 
27,545. Nov. 17. 

VI. — Complete Specifications Accepted 

25,348 (1923). British Celunese, Ltd., Ellis, Stevenson, 
and Croft. Dyeing, printing or stencilling of cellulose acetate. 
(224,081.) 

25,412 (1923) Brandwood and Brandwood. Apparatus 
for the dyeing or other fluid-treatment of yarn packages on 
spindles, (224,683.) 

32,591 and 32,605 (1923). Jackson (Flint-kote Co.). 
Manufacture of saturated or impregnated fibrous material 
(224,751 and 224,752.) 

23,101 (1924). Standard Silk Dyeing Co. Washable dyed 
silk piece goods, and process of dyeing same. (222,520 ) 


VII. — Applications 

Atlantic Chemical Co , Ltd., and Fleming. Manufacture of 
concentrated borate from crude borate of lime. 28,021, 
28,022 Nov. 22. 

Bailey. Production of helium from radio-active ores etc. 
27,616. Nov. 19. 

Farbwerke vonn. Keister, Lucius, und Bruning. Feeding 
salt-cako furnaco. 28,019 Nov. 22. (Or., 26.11.23.) 

Nanmloozo Vcnnootschap Philips’ Gloeilampoufabriokcn. 
Process of separating a mixture of hafnium and zirconium 
compounds. 27,836. Nov. 20. (Holland, 12.12.23.) 

Packards and J. Fison (Thetford), Ltd , and Mills. Cham- 
bers for manufacture of sulphuric acid 27,449, 27,450. 
Nov. 17. 

Soc. Chi unique des Usines du Rhone. Manufacture of arsen- 
ates of tho alkaline -earth metals. 27,566. Nov. 18. (Fr., 

3.1.24.) 

VII. -Complete Specifications Accepted 

25,936 (1923). L’Oxhydriquc Frnncaiso, Manufacture of 
hydrogen. (206,822.) 

26,526 (1923). Henshnw, Stonier, and Talk O' Ur Hill 
Colliery, Ltd. Production of diy neut ral sulphate of ammonia . 
(224,697.) 

2581 (1924). Soc. Chimique des Usines du RhOno Manu- 
facture of tho arsenates of the alkaline-earth metals. (216,098.) 

3230 (1924). Soc. Chimique des Usines du KhOnc Manu- 
facture of calcium arsenate. (214,951.) 

11,846 (1924). Schmidt and Ges. fur Chemische Produk- 
tion. Obtaining hydrochloric acid free from arsenic! 
(216,129.) 

VIII. — Applications 

Manufacture des Glaces et Produits Ohimiques de St. Go- 
bain, Chuuny, et Cirey. Continuous furnaco for glass manu- 
facture. 27,430. Nov. 17. (Fr., 6.12.23.) 

Turns. Semi-porcelain body for pottery. 27,972, Nov. 22. 

VIII. Complete Specification Accepted 

21,327 (1923). Shaw. Furnaces for melting and refining 
glass etc. (224,622.) 

IX. Applications 

Eckel. Process of making cement and iron 27,485. 
Nov. 17. 

Hemming. Material for roads etc. 27,446. Nov. 17. 
Wade (Soc. Anon, italiana per la Produzione di Oalci e 
(Ymenti di Segni). Manufacture of hydraulic cement. 
27.431. Nov. 17. 

X. — Applications 

Apold and Fleissner r rrentment of ores etc. 27,577. 
Nov. 18. 

Brunskill. Preventing surface eorrosion in aluminium 
alloys. 27,619. Nov. 19. 

Eckel. 27,485. See IX. 

Grunder and Maas. Composition for treating hot metals. 
27,721 Nov 19. 

Hernandez, do Apparatus for distillat ion of ores. 27,710. 
Nov. 19. 

Prentice. Method of heat -treating oxides, ores, etc. 
27,759. Nov. 20. 

Swingler and Wilson. Aluminium alloy. 27,790. Nov. 20. 
Wade (International Nickel Co.). Manufacture of alloys. 
27,917. Nov 21. 

X. — Complete Specifications Accepted 

18,228 (1923) and 9279 (1924). Scrivon and Guise. 
Treatment of metal articles to prevent tarnish. (224,579.) 

22,135 (1923). British Thomson -Houston Co., Ltd. 

(General Electric Co.). Composite metals. (224,639.) 

32,416 (1923), Were and Nihoul. Treatment of complex 
ores containing zinc. (209,100.) 

13,939 (1924). Chemische Fabrik Griesbeim-Elektron and. 
Beielstem. Recovery of light metals from scrap (219,287.) 

17,612 (1924). Western Electric Oo., Ltd. (Western 

Electric Oo., Inc.). Metallic composition. (224,836.) 
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XI— Applications 

British Thomson-Houston Co., Ltd. Electron-omitting 
electrode*. 27,. 149. Nov 18. (U.S., 18.12.23.) 

Kirkaldy. Electrodes. 27,787. Nov. 20. (U.S., 20.11.23.) 
Willmont. Electric battery. 27,899. Nov. 21 

XII. — Applications 

Bollrnann. Decolorising * -etc. 27,842 Nov. 20. 
(Cor., 24.3.24.) U Ji JX)r 

British Glues and Chemical Liu firmer.Drew. Extraction 
of fat from bones. 27,714. Nov/. 

Falck. Production of soaps. 27;d. p© r l&y. 17. 

Riedol Akt.-Ges. Fat-splitting agt. ton, minu2. Nov. 17. 
(Oer., 5.1.24.) aging aocora. 

Wade (Divine). Mai. Nocture of soap. +. kegs inoluy-* 1 

XIII. — Application demand. *J» ^ 

British Cyanide jp ® *7 Ltd., and Roasiter MuP.*'* 40 

r artificial resins. . . 4 ? Nov. 22. 

XIII— Complete Spt<$ a Accepted 

26,093 (1923). £ Insulating fire -resisting water- 

paint. (224,700.) ^ 

XIV. — Complete Spec^ . Accepted 

27,465 (1923). Ai .^lubber Co., Ltd. Direct pro- 
duction of rubber shey (223,189.) 

XVI. — Application fo T - i 

Cowles. Production fertilisers. 27,947. Nov. 21. 

XVII. — Application 

Philipp. Manufacture of sugar. 27,730. Nov. 20 
(Ger., 24.11.23.) 

XVIII.— Application 

Burbot. 27,478. See XX. 

XVIIL -CoiflfeiS^Specificatlons Accepted 
20,579<JU)23). Horst, von. Production of hop extracts. 
(224,59-$* 

1795 (1924). Ricard, A Uonet et Cie. See XX 

XIX.— Applications 

Hitchcock. Manufacture of wholemeal. 27,741. Nov. 20. 
Kahn, Lo Breton, and Schaeffer. Transforming lower 
vegetables into useful products. 27,846. Nov, 20. (Fr., 

20.11.23. ) 

XIX. — Complete Specification Accepted 

23,838 (1923). Hilditeh, Wheaton, and Croslleld and 
Sons, Ltd. Purifying or softening of water by means of 
base-exchanging compounds, and regoneraWn of such 
compounds when spent. (224,656.) IT 

XX. —Applications 

Barhct. Production of alcohol. 27.473. Nov. 17. (Fr., 

17.11.23. ) 

Blagden. und Howards and Sons. Manufacture of thymol. 
27,707. Nov 19 

Soc. Ohimiques dos Usines du Rhone. Process for manu- 
facture of malonic-acid esters. 27,567- Nov. 18. (Fr., 

7.2.24.) 

Timmer and Vogl. Medical compound. 28,014. Nov. 22. 
(Austria, 23.11.23.) 

XX. — Complete Specifications Accepted 

20,298 (1923). Ricard, A lionet et Cie. See IT. 

J 704 (1924). Ellis (Soc. Chimiquo des Usines du Rhone). 
Reparation of salts of the p-oxyomaeylamino-phonol-arsinic 
acids. (224,764.) 

1795 (1924). Ricard, Allenet et Cie Process of de- 
hydrating alcohol. (210,761.) 

11,327 (1924). Soc. of Chemical Industry in Basle. Use 
of medicaments insoluble or sparingly soluble in water. 
(218,982.) 

XXL— Applications 

Dawson,. ‘Colour photography. 27,807. Nov. 20. 
Haling^^Jfemulsion for nqwiring kinematograph films. 
27,391- Ifor. 17. 


GENERAL NOTES 

Official Trade Intelligence 

The Department of Overseas Trade (Development 
and Intelligence, 35, Old Queen Street, London, 
S.W. 1) has received the following enquiries for 
British goods. British firms may obtain further 
information by applying to the Department and 
quoting the specific reference number : — Australia : 
Iron, steel, (529); Artificial silk, (412/7/1/1/296) ; 
Brazil : Tinplate, iron, steel, copper, brass, cement, 
(554) ; British India : Paper, iron (Director-General, 
India Store Department, Branch No. 10, Belvedere 
Road, Lambeth, S.E. 1); China : Chemicals, 
urgical and scientific instruments, (547); Egypt: 

^ os, (543) ; Varnish, chemicals, (545) ; Sweden : 
x & wire, sulphur, limestone, steel, lead, rubber, 
b \°*!oi Tunis * Artificial silk, oil, (546). Canada : 
Pape* ^ xjeather (B.X./1377) ; China: Arti- 
ficial 1 ; Egypt : Chemicals, glassware 

(B.X./13t i°n. w ^n ar y : Soap, perfumery (568) ; 
Norway : U icau (569) ; Portugal : Creosote 
(570) ; Swede 'Rubber a (572). 

Notes on Plant an . Products 
The Thermal Syndicate, Ltd., of Neptune Bank, 14 
Wallsend-on-Tyne, has sent a copy of the latest 
illustrated list of Vitreosil laboratory ware and 
apparatus, including the transparent variety of 
Vitreosil made from fused quartz. The list reveals 
the rapid advances made in the manufacture and 
applications of Vitreosil, the latest product being a 
mercury condensation pump made of pure fused 
quartz. The pump is compact in design (length 
25 cm., diameter 3 3 cm., gas inlet 1-5 cm.), water 
cooled and works at about 200 c.c. per second. 
With a backing pump giving a vacuum of 0-2 mm., 
a vacuum of 0*000002 mm. may be readily and 
quickly obtained. A liquid air trap is required to 
remove the last traces of mercury vapour. The 
pump, which is silent in operation, can be heated 
electrically or by gas and will work effectively with 
only 5 c.c. of mercury. Such a piece of apparatus 
has long been wanted in the laboratory, and its high 
efficiency, ease of operation and reasonable price 
(without mercury, £5 2s. 6d. ; with mercury seal 
and silica to ground glass joints £6 12s. 6d.). make 
it of interest to all who have to work with high vacua. 
The list and prices describe laboratory and other ware 
in transparent, translucent and opaque Vitreosil, and 
includes a useful bibliography relating to silica 
ware that alone should tempt chemists to send for 
a copy. 

PUBLICATIONS RECEIVED 

Elements of Colloidal Chemistry. By H. Freundlich. 
Translated by G. Barger, F.R.S. Pp. vii 4-210. London : 
Methuen and Co., Ltd., 1924. Priee 7s. Ud. 

Scientific Research and Human Welfare. By F. S. 

Harris, with the collaboration of N. I. Butt.... \ v p. „ 

406. London and New York: MaeMillr tn (; 0> p,pj 
1924. Price 12s. 

Sulphuric Acid Concentration. Vol. 1L \ n Heated 
Vessels. By P. Parrish and F. 0. duelling. Pp.xi } 147, 
London : K. Bonn, Ltd., 1924. Price 6s. 
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EDITORIAL 


T HERE is a limit to the amount of work a mail 
van do ; the limit varies greatly, and the busy 
mail learns by experience how to economise 
his time and his energy ; lie learns how to cast on to 
others the routine work which they can do better 
than lie can and how to concentrate his own energies 
so as to bring into action those qualities of judgment, 
of intuition or of persuasion which cause the busy 
man to lie busy. The limit nevertheless exists, and 
Sir William Alexander linds that the attention he 
chooses to give to his own business and the attention 
he chooses to give to Parliament do not leave him a 
sufficient margin to deal with so important a task as 
the chairmanship of the British Dyestuffs Corpora- 
tion. He has therefore resigned this office. Sir Wil- 
liam Alexander has impressed everyone by his 
business ability ; be has had a singularly difficult 
task, and the current opinion is that he has done 
well ; in his retirement he will treasure the good- 
will and the gratitude of the many shareholders 
whose fortunes lie has gradually steered into smoother 
water, though not quite into that haven which 
denotes leisure and comfort . He is succeeded in the 
chairmanship by Lord Ashfield, who is well ac- 
quainted with the affairs of the Corporation, having 
bfcen on the board for several years, and is a business 
man with singular energy and powers of organisation. 
The Government in the place vacated by Lord 
Ashfield, as a Government director, has appointed Sir 
Alfred Mond. Sir Alfred Mond has not quite reached 
his limit ; he is known to our readers as a successful 
man of business, a capable chemical manufacturer, 
and a statesman. He is reputed to have sufficient 


shrewdness m business to enable him to earn an 
income of no mean size ; he does not Avast e t ime, but 
gets to the root of the matter at once ; lie was a clever 
politician Avhen he entered the House of Commons, 
and bis appearance speedily obtained for him that 
prize so much coveted by the politician, a caricature 
in Punch. For a short time Ids political op- 
ponents scoffed, but only for a short time. He 
talked good sense ; he has, and from the early days 
had, a political fair ; lie learned the atmosphere of 
the House, and all varieties of men there quickly 
learned to respect him for his sound judgment and 
convincing power of speech. He developed from the 
clever politician into the weighty statesman very 
speedily, and is uoav the rising hope of that small 
band of stern and unbending Liberals who have sur- 
vived the flood. 

* * * 

It is not, however, Sir Alfred Mend s eminence in 
politics which is significant-. He has all his life been 
connected with the chemical industry. In text- 
books it is convenient, and in Acts of Parliament it 
is necessary, to draw an exact and arbitrary line 
between organic and inorganic chemistry. It is 
unnecessary and impossible to divide the chemical 
industry in this manner. Our chemical industry is 
bound together by links and by interests as innumer- 
able as the vstars that shine. It is, we think, essential 
that our heavy chemical industry, our fine chemical 
and our dyestuffs industry shall have far greater 
community of interest, of ambition, of purpose. We 
welcome the fact that one of the leaders in our success- 
ful heavy chemical industry should join the board of 
our leading dyestuffs company. We sincerely trust 
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that this policy will be continued and that those who 
have proved their ability to guide firms engaged in 
the manufacture of chemicals will be given the 
opportunity of helping those interested in the newer 
and less sturdy branches of the industry. We notice 
that Lord Colwyn has also been invited to join the 
Board ; his great experience in important under- 
takings makes him a director of exceptional value. 
His wise counsel will be a great asset to tho Dyestuffs 
Corporation. The next time that a vacancy occurs 
on the Board w r e think someone with chemical experi- 
ence, having an acquaintance with chemists and their 
u r ays and with the broad outlines of chemical research 
and chemical development, should prove also of 
great value. We learn that in the treaty with Ger- 
many it is agreed that the importation of dyestuffs 
into this country will continue to be subject to the 
licensing restrictions now in force. We scrupulously 
avoid any reference to political topics in these 
columns ; but for this reservation we should have 
indicated at some length our belief that the chemical 
industry of this country is so bound together that no 
one branch of it can become weak or even threatened 
without doing incalcula ble harm to the other branches, 
and to the science which is the foundation of the w r holo 
industry. 

* * * 

The electrolytic decomposition of salts enabled 
Davy in the year 1807 to make the important 
discovery of the metals potassium and sodium, 
but the nature of electrolysis was imperfectly under- 
stood until the classical work of Faraday was pub- 
lished ninety years ago. It was in 1840 that Messrs. 
Wright and Parkes made electro-plating in silver a 
commercial success. Nickel-plating became com- 
mercially possible about the year 1870. The paper 
we publish this week by Prof. A. J. Hale shows how 
interesting and useful this method of preparing ele- 
ments has become. Prof. Hale is the author of one 
of our standard books on the subject, and the 
detailed account we publish of the various types of 
cells and processes in use to-day is full of valuable 
information. The preparation of metals and their 
purification is merely one application of electrolysis ; 
the coating of one metal with a veneer of a different 
metal is merely another application ; the production 
of gases merely a third. The methods described by 
Prof. Hale are examples of a great principle of 
enormous importance. How much this principle 
will be developed during the next fifty years no one 
can say ! The cheap electric power available in 
Norway, Switzerland, Italy, America, and some other 
countries makes many industries possible which 
would otherwise be too expensive. It was cheap 
water-power, we have always understood, rather 
than cheap coal which first established our textile 
industries in Lancashire and the West Riding of 
Yorkshire. The time may come again when the 
most favoured parts of the world will be places 
whose hills and mountains yield an annual rainfall 
of fifty or sixty inches a year. Shall we some time 
in the future have local sections of the Society 
whose habitations and names suggest the Himalayas, 
the Caucasus or the Ural Mountains ? 


MODERN ELECTROLYTIC CELLS 

By ^rofewor A. J. HALE 

The cells in use at the present time for producing 
metals or chemicals by electrolysis may be conveni- 
ently divided into three groups according as they are 
employed for : (a) The winning or refining of metals ; 
(6) the production of industrial gases ; or (c) the 
production of various inorganic and organic com- 
pounds. 

WINNING AND REFINING OF METALS 
In this group are the simplest and, at the same 
time, some of the most complicated designs, as may 
be realised by considering, on the one hand, the 
ordinary type of vat used for copper refining and, on 
tho other hand, such cells as are used for winning 
metAls from fused chlorides or even the cell employed 

F 



in the Castner process for obtaining metallic sodium. 
The rectangular vats used for refining copper and 
lead, and for the electrolytic extraction of copper and 
zinc are usually constructed of wood and lined with 
lead. They may be 30 ft. long, 4 ft. wide, and f) ft. 
deep, the sheet cathodes and anodes being suspended 
alternately from bus bars, which cross the width of 
the tank and, resting on the top of tho sides, make 
contact with their appropriate positive or negative 
leads. No covering is required and tho process, 
which is akin to electro-plating, is of a simple and well- 
known type. 

Enormous quantities of high-grade copper are 
refined in this manner, and the process is now in 
extensive use for dealing with copper and zinc 
solutions obtained by the extraction of low-grade ores. 
Similar vats, but smaller, are employed for refining 
lead, tin, nickel, iron, silver and gold but, occasionally, 
diaphragms, moving electrodes or scraping devices 
render the construction less simple than usual. 

The cells used for obtaining aluminium, sodium, 
magnesium and calcium are of different design from 
those just considered because the electrolysis of a 
fused salt or compound at temperatures ranging 
from 300° up to 1000° C. necessitates what may be 
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termed an electrolytic furnace. The ordinary graph- 
ite tank, supported externally by an iron frame, in 
which aluminium is obtained from a molten mixture 
of alumina and cryolite will be familiar to all students 
of electrochemistry. This cell was first employed in 
1885, and the cell, introduced a few years later by 
Castner, for preparing metallic sodium from fused 
caustic soda (Fig. 1) is almost as well-known. Experi- 
ence gained from these two cells has enabled later 
workers to devise suitable electrolysers for (h aling 
with the molten chlorides or fluorides of magnesium, 
sodium, calcium, lead and zinc. 

Aluminium is sufficiently dense to sink to the 
bottom of the cell from which it can be tapped at 
intervals, but sodium, calcium and magnesium are 
less dense than the electrolyte of fused chlorides 
emplov i in obtaining them, and the metals must 
the re be collected at the top of the cell in some 
si manner as that used in the Castner sodium cell 





Fig. 2 


Sodium Cell of the Society of Chemical Industry in 
Basle 

in which the metal collects on the fused caustic soda 
beneath the cover, in an atmosphere of hydrogen 
One of the earliest cells to be used successfully 
with fused sodium chloride was that of the Society 
of Chemical Industry in Basle (Fig. 2). The furnace 
is of rectangular cross se alien, and built of fire-brick, 
in which are helical coils, 11, for heating and melting 
the charge by suitable alternating current, and 
electrodes, J2, for the same purpose, whilst outlets, 
7, for chlorine discharged from the graphite anodes, f>, 
are provided in the outer compartments of the cell, 
which is divided in two parts by diaphragms, 6, 
attached to the cover and further diaphragms, K, 
attached to the bell, 0, in which the sodium, 14, 
collects prior to overflowing through pipe, 12, to a 
receiving vessel. The metal cathode, 2, is encased 
in a sleeve, 4, which also carries the negative lead, 2, 
tightly wedged in the sleeve by a packing of magne- 
site, and one or more wire nets, 10, are fixed between 
the cathode and the diaphragm 8, in order to prevent 
any sodium from passing into the anode compart- 
ments. 


Difficulty has been experienced in preventing 
volatilisation of sodium at the temperature of molten 
salt (850° 0.), and the process of McNitt (1910) is 



carried out in a cell resembling that of Castner in 
most respects, but a pressure; of 900 millimetres is 
maintained within the cell, so that the boiling point 
of the sodium is raised by about 100° C. A side tube 
is provided for the metal to overflow into a suitable 
receiver (U.S.P. 1 , 1 97, 1 37 / 1 0) . Subsequently, McNitt 
attempted to overcome the difficulty due to the vola- 
tilisation of sodium by using an electrolyte composed 
of sodium chloride 2 0 parts, and sodium carbonate 
04 parts, the mixture having a melting point of 
<500° (U.S.P. 1,219,808/17). 

Ashcroft, in his earlier cell for electrolysing fused 
salt, adopted the twin-cell principle (Fig. 2) with a 
movable electrode of molten lead. In compart- 
ment, A, chlorine is liberated on graphite anodes 
and sodium discharged into the lead ; the alloy is 
then impelled to compartment, B, containing fused 
soda, where it becomes the anode and the sodium, 
passing to the iron cathode, overflows by a side pipe, 
C, to a receiver. 

This principle has been adopted in modern cells 
for obtaining magnesium. For example, the Mag- 



Fio. 4 

Ashcroft Cell for obtaining Metals from Fused 
Chlorides 

ncsium Company in their works at Wolverhampton 
(S. T. Allen, Electrician , 1922, 88, 92) employ 
two connected cells containing fused magnesium 
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chloride and a movable molten lead magnesium 
electrode. Each unit takes 5000 amperes at f> volts 
and liberates HK) lb. of magnesium from the fused 
<;hloride per 24 hours, with an energy expenditure of 
8*5 kw.-hrs. per pound of metal. 

This cell is modelled on similar lines to that of 
Ashcroft (E.P. 152, 879/19) in which molten lead 
acts as a carrier of the magnesium which is deposited 
from the fused salt in the anode compartment con- 
taining the graphite electrodes. The alloy is allowed 
to overflow into the cathode cell w!»ich is fitted with 
iron electrodes ; here the magnesium is discharged 
and rises to the surface of the electrolyte, where it 
may be collected. 

A further cell, suitable more particularly for 
obtaining zinc and lead from their fused chlorides 
(E.P. 198,024 22), is shown in Fig. 4. A series of 
closely spaced inclined graphite electrodes, B A — B n . 
is immersed in the electrolyte contained in a tank 



Fw. r> 

Cell for Obtaining Metallic Calcium 


of refractory material. The first and last electrodes 
only act as terminals and the rest are bi-polar, posi- 
tive oil the upper surfaces on which metal will be 
discharged and negative on the under surface on 
which chlorine is discharged. Holes, b 2 , near the 
lower ends of the electrodes, allow metal to run down 
to the reservoir, a 2 , and the holes, b 3 , near the upper 
ends, allow chlorine to pass away to the collecting 
chamber. 

Carrier's cell for electrolysing- fused salt (U.S.P. 
830,051/1900) was constructed on the twin-cell 
principle, the molten alloy <xf lead and sodium being 
allowed to overflow from the anode to the cathode 
compartment in which the sodium was discharged. 

Cells used for obtaining magnesium from the fused 
chlorides are sometimes based upon the design used 
by Seward von Kiigelgen in their cell for calcium 
(Fig. 6), in which the iron cathode is fixed to the 
bottom of the tank, whilst the calcium rising to the 



Fig. « 

Mathesius Cell 


water-cooled region of the electrolyte is removed, as 
indicated in the diagram. 

in a later cell of the Westiughouse Electric Com- 
pany (U.S.P. 1,396.919/20), the cathode is supported 
centrally, so that it dips into the fused chloride and 
is moved continuously upwards, carrying with it the 
adherent stick of metallic calcium formed by a circu- 
lar water-cooling arrangement round the cathode. 
The bottom of the tank is water-cooled and anodes 



Fig. 7 

Jaubert Cell 
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of graphite are arranged round the cathode external 
to the water-cooling pipe. 

Later, G. 0. Seward and the American Magnesium 
Company brought out a cell in which the cathode is 
fixed in the bottom of the cell, and the molten metal 


FIG. 2. FIG. 3 



Casale Cell 

rising from the cathode is allowed to collect on the 
top of the electrolyte in a cylindrical space formed 
by a water-cooled crust of magnesium chloride or 
fluoride, whence the metal is removed by a ladle 
(U.S.P. 1,408,141/22). 

An interesting cell in which alloys of lead with the 
alkaline earth metals can be produced is that devised 
by Mathcsius (E.P. 201 ,447/22), which is shown in 
vertical section in Fig. 6. Fused chloride is electro- 
lysed over a hath of molten lead, arrangement being 
made to circulate the lead cathode until it carries the 
required amount of discharged alkaline earth metal. 
The cast-iron vessel situated within a larger vessel 
of the same metal serves for the elect rolyser proper 
and contains a carbon anode, C, partly immersed 
in the fused salt,!), whilst the fluid lead fills the part, 
E. of both iron vessels and is covered by a layer of 
fused salt. The inner vessel is provided with a hori- 
zontal plate, G, which lies slightly below the levtd of 



Fig. 9 

Schuckert Cell 

the lead and conducts the flowing metal uniformly 
under the surface of the anode. Openings, HH , serve 
for the passage of lead from the inner to the outer 
vessel, and an insulating ring, J, of fireclay serves 
to support the collecting hood, K, for chlorine. The 


casing, L, in the outer vessel, supports a worm and 
shaft which, on rotation, drives lead through a 
channel in N, and through 1\ into the inner vessel,, 
where it flows between the anode. C, and the plate, G, 
receiving a fresh charge of alkali or other metal. 
Circulation of the lead is continued until it contains 
the required amount of alkaline earth metal, when 
it may be ladled or tapped from the outer vessel. 

Amalgams of alkali or alkaline earth metals are 
obtained by the electrolysis of aqueous solutions, 
using a mercury cathode. They are useful reducing 
agents and their formation may be considered under 
mercury cells for preparing caustic soda and 
chlorine. 

CELLS FOR THE PRODUCTION OF GASES 

Oxygen, hydrogen and chlorine are often produced 
by electrolysis, the last named being almost entirely 
obtained by this method together with caustic soda. 



Fig. 10 

Oerlikon Klcctrolyser 


Most cells for the production of hydrogen and 
oxygen by electrolysis of water containing caustic 
soda are of the diaphragm type. The earlier non- 
diaphragm type, such as the Guruti and Schoop 
cells, contained electrodes each of which was almost 
completely encased by a bell of metal or earthen w r are. 
The only cells now used in which this method is em- 
ployed are those of the Oxygen, Hydrogen and Plant 
Company, whose cells are based on the original 
design of Jaubert (see Fig. 7), and the Schuckert cell. 

It is possible to construct the face of the electrodes 
either with projecting vanes or similar structure, so 
that the gas given off from each face rises immediately, 
in close proximity to the electrode faces to its appro- 
priate collecting reservoir. This construction is 
utilised in the electrode of the Churchill cell and that 
of the Canale cell for generating electrolytic gas. 

The Churchill cell is of the filter-press type, each 
bi-polar electrode being constructed of iron on the 
surface of which glass vanes are fixed in order to 
prevent the mixing of the gases evolved from 
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adjacent faces. Each electrode is insulated from its 
neighbour by a rubber joint, which also renders the 
electrolyser water-tight when the plates are screwed 
firmly into position. In the Casale cell each electrode 
consists of a pile of sheet-iron strips, 5 (Fig. 8), bent 
to form a rectangular frame with sloping sidos. A 
terminal member, 6, of similar shape, is arranged 
above the column, 5, so that its upper surface pro- 
jects above the level of the liquid. The cover of 
the vessel is provided with partitions, 12, extending 
to form a closed cell above each electrode, and each 
cell is provided with a delivery tube, 14. The elec- 
trodes are alternately anodes and cathodes, and 
between them a descending movement of the elec- 
trolyte is set up by the ascending movement, due to 
gas evolution, taking place inside the electrodes, 
which are fed with electrolyte through gap, 17, at 
the bottom of the electrodes. This cell is in use in 
Italy. 

In a modified form of the cell the cathode consists 
of a cylindrical sheet, 22, provided with sloping gaps 
and an unperforated cylinder, 21, connected to it at 
the bottom by an annular plate, 23. The anode is 
mounted within the cathode and consists of an outer 
cylinder with sloping gaps and an inner imperforated 
sheet, the space between the electrodes being closed 
at the top by a plane annular disc, 27, fixed to the 
partition, 24. K.P. 200,376/22. 

The Schuckert cell (Fig. 0), widely used in Ger- 
many before the w r ar, and even at the present time, 
somewhat resembles the “ Oxylithe ” cell of the 
Jaubert Company, referred to above. Each iron 
electrode is encased by an iron bell, and the con- 
tainer holding electrolyte (caustic potash solution) 
is also of iron, the whole being placed in a wooden 
box filled with sand to prevent loss of heat by radia- 
tion. These cells require a lower voltage than dia- 
phragm cells, but the purity of the gases is not high, 
occasionally falling to 90 per cent. 

Diaphragm cells which are at present important 
will now be briefly described. All are made in 500 
up to 2000 ampere units, and give approximately 
7-0 cb. ft. of hydrogen per kw.-hr., except in the 
Schmidt Oerlikon filter-press type, of which the out- 
put is sometimes not more than 6 cb. ft. per kw r .-hr. 

The construction of the Schmidt unit will be clear 
from the illustration (Fig. 10). The number of cells 
per unit ranges from 30, requiring 70 volts, to 130, 
requiring 300 volts ; and, owing to the filter-press 
structure, the plant is fairly inexpensive. Each plate 
is separated from its neighbour by sheet asbestos, 
which prevents mixing of the hydrogen and oxygen 
given off from adjacent faces of the bi-polar 
electrodes. 

The Davis-Bournonville cell (New Jersey) is an 
improved form of the tank oell which was introduced 
in the United States about 1911. The outer tank 
of iron forms the cathode, whilst the anodes, L, sus- 
pended from the lid are each encased in asbestos 
sheet, K. Two or more anodes may be present, and 
between them auxiliary sheet iron cathodes, M, in 
contact with the tank itself may be fixed. The lid 
carrying the anodes and asbestos diaphragm is, of 
course, insulated from the tank. A view of the 
tank and interior is given in Fig. 11. 


The Levin cell of the Electrolabs Company, Pitts- 
burg, and the I.O.C. cell of the International Elec- 
trolytic Plant Company, England, aro somewhat 
similar, and are illustrated in Figs. 12 and 13 . Both 
are flat diaphragm cells, a 600-ampere unit of the 
Levin type having outside dimensions 43 in. by 37 in. 
by 8} in., with an output of 9-6 cb. ft. of hydrogen 
per hour. The I.O.C. cell is flatter, because the anode 
and cathode plates form the casing of the cell, being 
separated from each other by a suitably clamped 



Davis-Bournonville Cell 

diaphragm ; whereas the Levin cell contains two 
anode plates and two cathode plates separated by a 
diaphragm, and external to these, on each side, is 
the. outer casing, which docs not act as an electrode 
but only as a container. 

No special device is needed for purifying the gases 
evolved, as their purity is usually about 99-5 to 99*8 
per cent, A detailed explanation of the structure of 
the cells is not necessary, as the diagrams show all 
essential parts and indicate their relation to each 
other. 
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The last cell to be described is the Knowles Coll 
of the International Electrolytic Plant Company. 
This is a efficient multipolar iron coll which is some- 
what less expensive than some of thoso already 
described, and which has recently been developed 
into a column cell with considerable economy in 
floor space when compared with other cells for 
generating hydrogen and oxygen. 

Each cell consists of a tank in which anodes and 
cathodes, AA, are suspended alternately, each covered 


tionally small space. Current passes from each 
cell to the one above, external current connexion 
being made only to the bottom and top cells, since 
the polarity is reversed as the current passes from 
cell to cell. Upstanding electrodes, A, on the base 
of one cell alternate with electrodes, B, hanging from 
the base of the cell above and form tin; anodes and 
cathodes of one cell unit. Asbestos diaphragms, C, 
hang from the bell plate, I), and prevent the gases 
which collect in spaces, E and F, from mixing. 


- Oxygen Off take Pipe 

- Pipe Support 

Hydrogen Offtake Pipe 

Rubber Connection 
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Levin Electrolytic Cell 


by a collecting bell, BB, and encased by asbestos 
diaphragms, LL (Fig. 14). Electrode bolts, CC, 
from which the anodes and cathodes are suspended, 
are insulated from the sealing tubes, D13, by ebonite 
tubes, EE, and top insulators, FF. Copper connexions, 

; GG, connect the two bolts on the same electrode whilst 
1 HIT are copper strips connected to the electrodes in 
parallel. Collecting pipes, JJ, serve to lead away 
the gases to the main otf-take pipes, KK, whilst the 
skirting, MM, surrounds the entire block of bells and 
forms a stand on which it rests when lifted from the 
cell for examination. 

The column cells shown in Fig. 15 are similar in 
design, but the superimposed arrangement is new, 
and allows a plant of high capaoity to occupy excep- 


All the tanks are identical and interchangeable, 
so that any one may be used for the bottom cell, 
without risk of failure from the weight above. 

The tanks of adjacent cells are insulated from each 
other by jointing rings, L, which also form a gas-tight 
ring and insulate the bell plate from both the tank 
above and below it. Copper bars, NN, carry the cur- 
rent between the top cells and bottom cells of adjacent 
columns which may be arranged ten or twenty cells 
high. 

The voltage required by most of the cells described 
is 2*1 to 2*5 volts, and the energy output 7—7-5 cb. ft. 
of hydrogen per kw.-hr. with half this amount of 
oxygen. A 600 ampere unit will give in most cases 
9*6 cb. ft. of hydrogen per hour. 
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CELLS FOR PRODUCTION OF CAUSTIC SODA 
AND CHLORINE 

These arc of great importance to-day and belong 
to one of three groups— /.e., mercury cells, bell cells, 
or diaphragm cells, the last being the most important 
and most generally used. 


is caused to flow from one end to the other. This 
mercury cathode is in electrical contact with leads 
passing through the bottom of the tank and immedi- 
ately over it are suspended the graphite anodes. As 
the thin mercury layer flows slowly through in 
contact with the brine electrolyte passing in the same 




T he Engineer 


Swain Sc 


Fig. 13 


I.O.C. Cell] 


The Castuer rocking cell (1895) was followed later" 
by th) stationary Solvay- Kellner cell of larger 
dime sions (Fig. Iff), and this is still used in the alkali 
industry. The cell itself is a large rectangular tank 
of cement along the floor of which a layer of mercury 


direction, a sodium amalgam is formed which is 
decomposed by water in a separate tank with forma- 
tion of caustic soda liquor. The liberated mercury 
is passed back to the cell whilst the chlorine dis- 
charged on the anodes is drawn off by an outlet pipe 
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oirthe top of the electrolytic tank. Cells taking as 
much as 4000 amp&res have been constructed. The 
Wilderman cell is the only other mercury unit which 
has met with any success, a large installation being 
worked for some years in Germany before the War. 
A vertical section through one of the cylindrical cells 
(Fig.' 17) shows that the mercury is contained in 
circular V-shaped channels which divide the central 
anode compartment from the outer cathode chamber. 
By means of stirrers, BB, fitted with ebonite blades, 
the mercury is kept in motion so that a greater con- 
centration of sodium for a given weight of mercury 
can be obtained than in most cells of this type, 
because there is less tendency for solid amalgam to 
form when current densities greater than (►— 8 
amperes per dm 2 are employed. Recently, improve- 


the cathode, from which caustic soda liquor over- 
flows. 

Such cells have been in use at Aussig and other 
Continental works for many years, as also have instal- 
lations of a similar cell, the Billiter -Leykain bell 
cell (Fig. 18), and a recent type due to H. C. Jenkins, 
the illustration of which (Fig. 19) will show the princi- 
ples involved. The Billiter- Leyk a in cell, which dates 
back to 1910 (E.P. 11,693/10), and is still in use on 
the Continent (Austria), is an improved form of the 
original bell cell in that the overflow takes place from 
the bottom of the cell and the iron cathodes, C, are 
encased in asbestos to facilitate the removal of 
hydrogen. The chlorine is drawn off from the top 
of the bell by the pipe, B, and fresh brine supplied 
through I). 



Fig. U 

Knowles Cell 


meats in the design of thd cell have been patented, 
in order to accelerate rate of working, and possibly 
it: will continue in use where already installed. 

In connexion with the Castner-cell production of 
sodium amalgam, its use as a reducing agent in 
plant for dealing with nitre-compound lias been 
patented (E.P. 200,1-67/23), whilst another process 
(E.P. 198,855/22) deals with a method for producing 
sodium amalgam by electrolysis of brine and utilising 
it in another compartment for effecting chemical reac- 
tion — i.e.y the reduction of oxalic acid to glyoxylie acid. 

Ball Cells or gravity cells usually consist of cement 
troughs or tanks in which a number of earthenware 
hells are suspended which encase the graphite anodes. 
These alternate with iron cathodes and the separation 
of caustic soda from the chlorine is effected by the 
flow of liquid from the bell or anode compartment to 


Jenkins bell cell (Fig. 19) consists of a shallow 
concrete tank about 25 ft. long, 2-5 ft. high, and 
about 2 ft. deep, the floor of which is corrugated 
and the base of which is provided with four longitu- 
dinal pipes 10, 1J, 12, .13, which open to a par- 
ticular part of anode or cathode space. The pipe 10 
is for emptying the tank when it is to be shut down, 
and is connected with depressions in the floor ; 
pipe 11 supplies fresh electrolyte to the anode spaces : 
pipe 12 serves for removal of chlorine whilst caustic 
alkali is drawn off by pipe 13. 

The anodes 2 are rectangular blocks of graphite* 
arranged transversely across the cell, and arc 
attached to the bells which enclose them by two 
graphite rods, 4 and 5. These anodes almost till 
the bells, leaving only a small space for the anolyte. 
An iron cathode 6 is situated between each pair 
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of bells, and is fitted with a collector 7 for hydrogen. 
AU cathodes are connected to a bus bar 8, and are 
situated above the depressions in the cell floor, 
whilst all anodes are connected to the bus bar 9. 



Fig. 18 

BJlliter-Leykam Cell 


Fresh electrolyte is supplied at intervals through 
jets 20, which discharge into a small well 10, con- 
nected with the pipe 11, this liquid subsequently 
overflowing into a second well 17, containing an 
annular float 18. The liquid cannot escape out of 
17 except by the path through which it entered, but 
it does so escape when the supply of liquid from the 
jet is cut off. The float 18 then falls back to its 
original position. Working at 4 to 4'5 volts per cell, 
a caustic soda liquor of 10-12 per cent, concentration 
is obtained. 

(To be continued) 

| Figures 1, 3, 5, and 20 are reproduced from the 
author’s “ Modern Chemistry, Pure and Applied,” 
published by Messrs. Virtue and Co., Ltd., and 
Figs, 16, 17, 18, 21, and 27 from the author’s mono- 
graph on “ The Applications of Electrolysis in 
Chemical Industry,” published by Messrs. Longmans, 
Green and Co. Acknowledgment is duo to both 
those firms for permission to reproduce these figures 
and for their kindness in lending the blocks. Thanks 
must also bo tendered to the other firms who have 
lent illustrations of their products.] 


SOUTH AFRICAN JRON INDUSTRY 

It is reported that a representative of the South 
African Iron and Steel Corporation is at present 
in London ‘ 4 probably conducting negotiations for 
the establishment of an iron industry in South 
Africa.” It is also stated that the report of the four 
steel experts— Drs. Kipper, Lilge, Philippi and 

Reuse h -who visited South Africa last year the 

instance of the South African Iron and Steel Cor- 
poration to investigate the possibility of utilising 
South African iron ore at Pretoria and in other 
parts of the country, is now in the hands of the 
Government and is believed to be most favourable. 
The Government organ, On a Vaderland , on the other 
hand, states that no report has been received, but 
adds that the Government would support any 
reasonable proposal made to it. 


FORTHCOMING EVENTS 

Dec. 13. Society ok Chemical Industry and Institute 
of Chemistry, Birmingham and Midland Section* f 
Tho Annual Dinner, Queen’s Hotel, Birmingham 
at 6.45 for 7 p.m. 

Dee. 15. Royal College of Science Mathematical and 
Physical Society and the Imperial College 
Chemical Society, at Royal College of Science, 

S. Kensington, S.W. 7, at 5 p.m. “ intense 
Magnetic Fields,” by Dr. T. F. Wall. 

Dec. 15 University of Leeds. Jubilee of tho Yorkshire 

to 20. College, and Coming of Ago of the University. 

Dec. 16. West op Scotland Iron and Steel Institute. 

“ Tho Application of Producer and Coke Oven Gas 
to the Metallurgical Industry,” by Prof. R. V. 
Wheeler. 

Dec, 17.' Institute of Chemistry, London Section , 30 r 
Russell Square, London, W.C. 1. 

Dec. 17. Society of Chemical Industry, N cwcastlc-on- 
Tyne Section , Armstrong College, Newcastle-on* 
Tyne, at 7.30 p.m. (1) “A Method of Measuring 
Specific Inductive Capacity,” by L. A. Sayeo and 

H. V. A. Briscoe. (2) “ Tho Electrical Explosion 
of Tungsten Wires,” by H. V. A. Briscoe, P. L. 
Robinson and G. E. Stephenson. (3) *' A Redeter- 
mination of the Atomic Weight of Bromine ; 
and an attempt to confirm that Isotypes are 
inseparable by Fractional Crystallisation,” by 
P. L. Robinson and If. V. A. Briscoe. (4) “ Tho 
Uso of Fused Borax in Determination of the 
Atomic Weight of Boron,” by H. V. A. Briscoe, 
P. L. Robinson, and G. E. Stephenson. An 
exhibition of Pyrex laboratory ware and blown 
Pyrex glass will bo made. 

V T isit to the Wear Flint Class Works, Millfleld, 
Sunderland, will be made, leaving Newcastle at 

I. 17 p.m. 

Doo. 18. Institute of Chemistry, Belfast and District 
Section, Queen’s Univorsity, Belfast, at 7.30 p.m. 
“Tho Rutherford -Bohr Atom from a Chemical 
and Physical Standpoint,” by Dr. R. 0. Johnson. 

Dec. 18. Society of Dyers and Colourists, West Biding 
Section , “ The Blending of Materials in the Woollen 
Trade with Relation to Dyeing,” by J . W. Radcliffe. 

Dec. 18. Chemical Society Ordinary Scientific Meeting 
Burlington House, Piccadilly, London, W. 1 
at 8 p.m. (1) “A Method of Determining tho 
Presence or Absence of Complex Salts or Ions in 
Dilute Aqueous Solutions,” by W. H Patterson 
and J. Duckett. (2) “ Tho Nature of the Alter- 
nating Effect, in Carbon Chains. Part 1. The 
Directing Infiuenco of the Nit roso-G roup in 
Atomatie-substitution,” by C. K. Ingold. (3) ” The 
Additivo Formation of Four-inombored Rings. 
Tart VI. The Addition of Azo-compounds to 
Kthylones and some Transformations of the 
Dimetliylenc- 1 :2-di-imine Ring,” by C. K. Ingold 
and S. I>. Weaver. (4) “ The Chemistry of the 
Glutaeomc Acids. Part. XVII. Three -carbon Tau- 
lomerisrn in the Cyclopropane Series. Part 4.” 
by F. R. Goss, C. K. Ingold, and J. F. Thorpe. 
(5) “The Condition Underlying tho Formation 
of Unsaturated and Cyclic Compounds from 
Halogonatcd. Open-chain derivatives. Part IV. 
Products Derived from Halogenatcd u methyl 
Gluturio Acids,” by C. K. Ingold. 

Dee. 19. Society of Chemical Industry, South Wales 
Section. Joint Meeting with tho Institute of 
Chemistry, tho Chamber of Commerce, Exchange 
Buildings, Swansea, at 6.30 p.m. “ Fire Damp 
Explosions,” by Prof. R. V. Wheeler, D.Sc. 


C 
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SOCIETY OF CHEMICAL INDUSTRY 

SUSPENSION OF ENTRANCE FEE 

As an inducement to Chemists to become members, 
the Council has resolved that no entrance fee shall 
be paid by members joining the Society in 1925. 

A form of application for membership was inserted 
at the end of this Section in the issue of the Journal 
for October 17, and it is hoped that it may be used 
to introduce a new member for next year. 

BACK NUMBERS OF JOURNAL 

The General Secretary will be glad to hear from 
Members or Subscribers who have \eopies of the 
Journal for January 4, June 18 and 27,^j^v4 and 25, 
September 19, or October 8 and 17, 1 92^' n^t they 
are willing to dispose of to the Society. 

x 

DEATHS 

Hake, < X;»j«wr (Original Member) of the Oriental Club, 
Hanover , Square, London, YV.I, Chemical Adviser 
On Of. Hi, 192-1. 

Collett. J. M. (elected INST) of VYynstone Place, Brookthorpe, 
Clouet '-n r, Chemical Manufacturer. On Nov. 25, 1924. 

BRISTOL SECTION 

The third meeting was held jointly with the Insti- 
tute of Chemistry, tit the University, Mr. M. W 
Jones occupying t he elm ir. A paper was to have been 
read by Mr. \V. E. Fearnsides, of Messrs. L. B. 
Holliday and Co., Ltd., of Huddersfield, on “Some 
International Aspects of the Dyestuffs Industry,” 
hut owing to his absence in Central Europe Mr. 
H. N. CliJTe deputised. 

After outlining the history of dyestuffs the lecturer 
discussed modern dyestuffs, and pointed out that the 
arguments for supporting the dyestuffs industry in 
Great Britain are based on a national outlook only, 
whilst the international view was largely neglected. 
There was a great change during the past fifty years 
in the colour trade, and nothing short of a “ dyestuffs 
famine ” w ould bring home to the nation what it 
would mean to be again in the position existing before 
any synthetic colours were available in the dvchouse, 
and only a strictly limited number of vegetable dyes 
which were difficult to apply and yfcry unequal in 
fastness. From the seventies onwards ranges of 
dyes were produced at periods of abortt ten years, 
each range possessing greater fastness than its prede- 
cessor, and each marked by a flood of patents. This 
periodicity had not been maintained since 1910, and 
w as not likely to recur because we had now r almost 
arrived at the point when a nearly complete range 
of fast colours, no longer protected by patents, would 
be produced on every fibre and material. 

The situation now' developing was fundamentally 
different from the forty veam of rapid development 
which preceded 1914. It would inevitably tend to 
the formation of rings and the elimination of less 
efficient units. The present development of the rings 
was indicated, and factors making for efficiency, 
permanence and competitive power were discussed. 
Among these factors were availability of raw materials; 
financialor economic soundness ; trained and experi- 
enced personnel and maximum output based on 


widespread markets and complete range. These 
points received full treatment and particularly was 
the necessity urged for the extension of our overseas 
trade in dyes. Vast markets in Central Europe, 
South America, China, India and Scandinavia, to- 
gether with the growing demands of our Colonies, 
were open to our products and there was the possi- 
bility that our production could be multiplied several 
times if we coukl satisfy foreign demands as to 
quality, price and service. This took time and 
required much hard work, but it could he and was 
being done. 

The paper resulted in an excellent discussion in 
which l)r. Rixon and Messrs. Marsden, Southerden, 
Storey, Waterfall and others took part. Mr. A. 
Marsden read a letter from Mr. Fearnsides, apologising 
for his absence, and Mr. M. W. Jones gave an inter- 
esting account of his personal associations with some 
of the pioneers of the dyestuffs industry. The pro- 
ceedings concluded with a hearty vote of thanks to 
Mr. Chile. 

LIVERPOOL SECTION 

A meeting was held in the Muspratt Lecture 
Theatre, The University, on December 5, Mr. Alfred 
Smetham in the chair, in the unavoidable absence of 
the chairman of the Section. A paper was read by 
Dr. Percy Lewis-Dale on “ Liquid Hydrocarbons 
obtained in the Compression of Oil Gas.” 

The liquid was a by-product obtained when oil 
gas was submitted to a pressure of 150 lb. per sq. in. 
In 1825 Faraday discovered benzene in a similar 
liquid, and in 1884-0 H. E. Armstrong and A. K. 
Miller found many olefines, naphthenes and ben- 
zenoid hydrocarbons, but only traces of paraffins, 
whilst true acetylenes were absent or practically so. 
The liquid now examined contained an appreciable 
though small amount of mono-alkyl acetylenes, 
and acetylenes were also present in the gas from 
which the liquid was derived. Agreement was 
reached with the results obtained by Armstrong 
and Miller. There was little doubt that the liquids 
examined by these authors and by Faraday were 
of the same general character as that under dis- 
cussion, although produced by different methods. 
The best use that had been made of the liquid in 
recent years was in the manufacture of a motor 
spirit of high volatility and great propellent power. 
Unfortunately, the tendency of the spirit to resinify 
militated against its use, and further, in view of the 
low' cost of petrol, it was doubtful if the manu- 
facture was an economical proposition at present. 

A good separation of the constituents of various 
classes had been effected by careful fractionation. 
Unsaturated open-chain compounds of the general 
formula C„H 2n were found in larger quantity than 
those of formula C„H 2 n- 2 > especially C fi H' 10 in much 
larger quantity than C 6 H*. Many ring compounds 
were found. The olefines were highly reactive, 
and some use might be made of them in industry. 
A suitable fraction might be used as a turpentine 
substitute, and possibly a satisfactory and economical 
motor spirit might be produced from a portion of 
the remainder, but perhaps the most profitable 
use of the liquid would he its return to the retorts 
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with the original uncracked oil. The higher boiling 
fractions were exceedingly complex and very inter- 
esting, and might form the subject of further 
investigation. 

The quantity of liquid produced was limited by 
khe amount of oil gas manufactured, and the use of 
oil gas was only possible where circumstances de- 
manded the employment of the richest gas obtainable. 
Its use was practically confined to gas for cooking 
fin railway restaurant cars and for light-buoys. In 
the past the chief use of the gas was for train lighting, 
but for this purpose electric light was becoming 
general. 

After some discussion, a hearty vote of thanks was 
passed to Dr. Lewis-Dale, on the motion of Mr. W. 
Mansbridge, seconded by Prof. W. H. Roberts. 

MANCHESTER SECTION 

Or. H. Levinstein presided over an attendance of 
fifty-five at the meeting held on December f> when 
Mr. A. Y\ Slater read a paper on “ Peptisation.” 
The paper was an argument for the “ complex ” 
theory of colloidal solution, peptisation being a 
special case of true solution. Graham *s definition 
of peptisation as the transformation of a gel to a sol 
by addition of a dispersing agent, was accepted, 
and the conditions for peptisation were discussed. 
A substance could be peptised if present in gel form 
with particles not above colloid dimensions. It 
could be peptised by a substance that was easily 
adsorbed by reason of primary or secondary valence 
forces. The colloidal particles were drawn into solu- 
tion by the solution pressure exerted by the peptiser. 
Ions of low electro-affinity of the same sign of charge 
as the colloid, combined with ions of small coagulating 
power which increased the potential difference within 
a wide limit of concentration, would be good peptisers, 
and the peptiser must possess a high solution pressure 
vof its own. In general, substances capable of forming 
soluble compounds with the colloid in high concen- 
ration would peptise easily in low concentration ; 
aising the temperature and increasing the pressure 
vould enable some substances to peptise a colloid 
vhich at lower temperatures and pressures were 
inable to overcome the cohesion of the colloid, 
f a peptiser did not exert sufficient solution -pressure 
:>* the eventual formation of a soluble complex salt 
f high concentration, th <4 concentration must be 
opt low to prevent flocculation. 

The rest of the paper consisted of a classified 
it of peptisations, concluding with a discussion of 
^flocculation. 

I MONTREAL SECTION 

|At the meeting held on November 17, Mr. L. H. 
lie, of the Mines Branch, Dominion Government, 
fttawa, stated that Canada had salt deposits of 
Jjproxinmtely 100,000,000 tons in the western pro- 
vinces, and chiefly in Saskatchewan, but there was 
(little hope of their industrial development in face of 
r the tremendous competition of Great Britain and the 
j United States, unless the freight rates for these salts 
from the west were sufficiently low to allow it. About 
00 per cent, of the deposits of Saskatchewan had been 


found to be sodium salts with a 10 per cent, admix- 
ture of clays and other salts. In 1021 a thorough 
examination of the contents of the western lakes re- 
vealed some 100,000,000 t. of hydrous sodium and 
magnesium salts, in deposits varying from two or 
three inches to 140 ft., samples, on analysis, proving 
to contain about 90 per cent, of sodium salts. Near 
the lakes were salt and fresh water springs, and in the 
lakes themselves wen*, found both intermittent and 
permanent beds, the former being the ones Dial were 
now worked. The permanent beds lay underneath, 
whereas the intermittent beds were formed by the 
seasonal crystallising of salt dejiosits on the surface 
of the lakes. More or less successful attempts had 
been made to deal with the salts industrially, and 
there are several companies harvesting the inter- 
mittent deposits. Investigation hud also been made 
of deposits in British Columbia, where sodium car- 
bonate and bicarbonate deposits had been found that 
were used in the manufacture of soap. In the dis- 
cussion that followed, Mr. Cole stated that although 
they had found no potash of any importance in the 
West there was a possibility that there were deposits 
hidden there by the mud. 


SOCIETY OF PUBLIC ANALYSTS 

Four papers were read at the meeting held on 
December Mr. O. Rudd Thompson in the chair : — 

(1) “ The Analytical Value of the Melting Point 
of the Insoluble Volatile Acids from Fats,” by (>. 
Van B. Gilmour, B.Se. The method put forward 
by Blichfeldt for distinguishing between and esti- 
mating coconut and palm -kernel fats in mixtures 
is investigated. It is found that the method has 
considerable limitations, especially when there is a 
preponderance of other fats present. The melting 
points of the insoluble volatile acids from a number 
of edible oils and fats are given and it is shown that 
as little as 1 per cent, contamination with coconut 
or palm-kernel fat can be (Jetected by the lowering 
of the melting point. The volatility of oleic acid 
in ordinary distillations is demonstrated. 

(2) “ The Use of Mitchell's Ferrous Tartrate 
Reagent in Qualitative Analysis/' by A. H. Ware. 
The author describes and discusses results obtained 
by the use of Mitchell's reagent with plant extractives 
in the presence and absence of alkalis, including a 
new modification of the test in which acetic acid is 
used. He finds the test in its different variations 
to be of very great value in plant analysis and 
pharmacognosy. A list of a considerable number of 
phenolic bodies of different classes is given, including 
catechol -bodies, giving in plant extractives a good 
violet colour-reaction to the test, in the presence of 
definite amounts of alkali ; also of catechol- bodies, 
which, although they resemble those of the first list 
in giving good green colour reactions with ferric 
alum, yield no violet colour to the test under dis- 
cussion. The test affords a useful means of distin- 
guishing between ipecacuanha extractives anil a 
number of other extractives yielding a green colour 
to feme alum, but which, like ipecacuanha, do not 
contain tannin. The modification of the test given 

c 2 
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by boiling with dilute acetic acid after adding the 
iron reagent affords a very valuable means of dis- 
tinguishing between two classes of gallic acid tannins. 
Those of one class give a good blue or violet colour 
reaction under the conditions named, whilst those of 
the other class do not show this result. The author 
gives a list of drugs and tanning materials falling 
into the two classes referred to, and proposes that 
the term “ gallotannins ” should be confined to tan- 
nins which give the blue or violet coloration to the 
acetic acid modification of Mitchell’s test. 

(3) “ The Influence of Hydrogen- Ion Concentration 
on the Colorimetric Estimation of Pyrogallol and 
Catechol Derivatives,” by S. Gladstone, M.Sc., 
Ph.l). The maximum intensity of coloration with 
Mitchell’s ferrous tartrate reagent is obtained within 
the limits of pu 6f> and 10-3 for pyrogallol, 5-9 
and 10*3 for gallic acid, and 4-1 and 11*1 for gallo- 
tannin. Hence the conditions described by Mitchell 
are suitable for obtaining equal intensities of the violet 
colour. In the case of catechol derivatives, however, 
the limits are much narrower and suitable adjust- 
ments of the pu value are necessary to obtain quanti- 
tative results. The author recommends the addition 
of ammonium acetate, to act as a buffer and to give 
a />n value of about 7-6. 

(4) “ The Futility of Sealing : A Suggestion for 
its Safeguarding,” by B. S. Evans, M.B.E., M.C., 
B.Sc. The suggestion is made that plain wax seals 
should be used on which the person sealing should 
write his initials in special ink. A number of these 
inks should be kept, consisting of ordinary ink holding 
in solution substances e asily identifiable in minute 
traces. The person breaking the seal would, after 
identifying the signature, dissolve it off the wax 
and test the solution for the key substance of which 
ho would be privately notified. 

SOCIETY OF GLASS TECHNOLOGY 

A meeting was held in th&Coal Gas and Fuel Indus- 
tries Department, The University, Leeds, on Novem- 
ber 19, the President. Col. S. 0. Halse, in the chair. 
Four papers were presented and discussed. 

(1) “ Note on the Glasshouses of the Leeds district 
in the 17th, 18th, and early 19th Centuries,” by 
Francis Buckley. John Houghton, writing in 1691, 
stated that there were then three glasshouses in 
Yorkshire, one near Ferrybridge, and two near Silk- 
stone. They could now identify these as the glass- 
houses at Houghton, Bolsterstone and Silkstone. 
Henry Fenny was in possession of the Houghton 
glass factory in 1740, but by the end of the century 
the business had ceased. The glasshouse at Itothwell 
Haigh was erected before 1726. A good description 
of it appeared in the Daily Post of March 10, 
1726. From the Both well Registers it was fairly 
evident that the firm which took the glasshouse in 
1 726 included^Sbourbridge glassmakers. The last 
actual mentiil|jp the glasshouse was in 1773. 

The only gHfchouse actually in or near the town 
of Leeds in' the eighteenth century was known as 
the Engine Glasshouse, and this was probably the 
factory that supplied all the ordinary needs of the 
town for tile greater part of the eighteenth century. 


It could be traced between 1738 and 1770. The 
Engine Glasshouse might have been the present as 
well as the predecessor of the famous Hunslet Glass 
Works, though the connexion had still to be proved. 
Between 1814 and 1861 at any rate, the Bower family ; 
had several factories there. The people of Leeds v 
must have owed as much to this family in the nine- < 
teenth century, as they did to the Fennys in the 1 

f previous century. In 1883 they had four glass- 
louses at work, and no competition in the town itself. 
Just before 1850, however, there was a sudden 
increase in the glass concerns in Leeds and the 
surrounding district, especially in the neighbourhood 
of Castleford. 

An early nineteenth century glasshouse at Thornhill 
Lees could be traced back to 1830. Here Noah 
Turner made flint glass until the glasshouse was taken 
over by the Kilners before 1847, and- converted 
into a bottle works. There was a glasshouse also, 
at Worsborough Dale in 1833, worked by William 
Usherwood, but in the following year Messrs. Wood 
and Perkes were found in possession, making cut- 
glass. 

(2) “ A Striking Instance of Fireclay Corrosion 
through the Action of Salt-cake,” by Prof. W. E. S 
Turner, D.Sc. During the emptying of a glass tank 
with the gas-flame still running, the fireclay blocks 
surrounding the dog-hole in a bottle-glass furnace 
began to swell and to flow, soon after they became 
exposed to the action of the flame, as the tank was 
drained. There was a suspicion that when the tank 
was started a charge of saltcake had been put into 
the dog-hole, under the belief that the blocking of the 
hole would be prevented. After examination it - 
was found that the exposed portion of the blocks 1 
had absorbed saltcake at an early stage in the opera- 
tion of the furnace, and being covered with glass 
and the dissociation temperature very high, the 
saltcake had remained unattacked, until contact 
with the flame during the emptying of the tank 
brought about decomposition. 

(3) ” A Note on some Properties of a Sandstone 
Block after use in a Glass Furnace,” by H. S. Houlds- 
worth, M.Sc. In the experiments described refractory 
material (Penshaw stone) and glass were ground 
separately until they passed a ICO mesh T.M.M. sieve, 
and were then thoroughly mixed in the desired pro- 
portions. A little gelatin solution was added, 
and cones were shaped from the mixture. These 
were then heated alongside standard Seger cones in a 
gas-fired laboratory furnace. The results obtained 
indicated that powdered Penshaw stone interae + 
as readily with a soda-lime glass as did powd lK 
or good fireclay bricks. Penshaw stone devel< n 
a close compact structure when used in a 
furnace. This tended to hinder the penetratioi u 
glass into the stone, thus adding to the life of 
refractory, and pointing to its successful use 
furnace-construction. 

(4) “ The Production of Colourless Glass in Tank 
Furnaces, with special reference to the use of 
Selenium. Part IV. The Influence of Arsenious 
Oxide,” by A. Couscn, M.Sc., and Prof. W. E. S. 
Turner, D.Sc. Previous work by the authors had 
shown the great influence of arsenious oxide in 
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reventing the development of colour in a selenium 
ecoloriscd glass. It was evident that some of the 
effect was clue to the action of the oxide upon the 
iron present. Tn confirmation of this fact meltings 
|pf a glass batch with addition of various quantities 
lof arsenious oxide were made, and the colour of the 
Fglass was found to bo less the more of the oxide there 
[ was in tho batch. This then was the first important 
effect of arsenious oxide in decolorising ; the second 
consisted in the suppression of the brown selenium 
colour. From this point of view selenium and cobalt 
oxide were only secondary materials in the decolorising 
process. The pink colour due to selenium was 
developed at the commencement of melting. For its 
successful production it required a hot furnace for 
the first stages of melting, and a low iron oxide 
content of the glass. An attempt to replace arsenic 
by its equivalent of phosphorus in the form of 
calcium phosphate shoved the latter substance to 
have little or no effect upon the brown selenium 
colour. Antimonious oxide used instead of arsenious 
oxide with selenium gave a deep bluish green colour. 
The cobalt oxide required in decolorising was about 
1 /12 oz. per 1000 lb. of sand, and this quantity could 

f ot be increased by 50 per cent, without producing 
distinct blue colour in the glass. 

UNIVERSITY OF BIRMINGHAM 
CHEMICAL SOCIETY 

At a recent meeting Mr. S. IT. Edgar, B.Sc., read 
a paper on “ The Chemistry of Blood.” An outline 
of the chemical theories of coagulation was followed 
by a brief study of the blood-pigments and the com- 
pounds of haemoglobin with gases. The exchange 
of oxygen between the blood and the tissues was 
then dealt with from the chemical standpoint, 
and the latter half of the paper was devoted to 
a survey of the study of immunity. The nature 
of toxins and anti-toxins was briefly discussed, 
and the theory of antibody formation in the blood 
was explained by means of Ehrlich’s sidechain 
hypothesis. A few practical applications of immuno- 
chernistry were mentioned, in particular tho pre- 
cipitin test used in criminology. 

At the last meeting a paper on “ The Bohr Theory 
of Atomic Structure ” was read by Mr. R. E. Kellett. 
The lecturer showed how the theory enunciated 
by Bohr in 1913, from being merely a physical 
| interpretation of the Balnfer-Ritz spectral formula in 
[terms of Rutherford's atom and the quantum theory, 
Jlad now developed through the recent work of Bohr 
others into something of the greatest importance 
Bhc chemist. Not only did the extended Bohr 
Bry interpret tho phenomena of radiation, but it 
Mb an explanation of photochemistry, catalysis, acti- 
, ®ion, theories of the union of atoms into molecules, 
jpd not only outlined the architecture of even the 
Aost complex atomic structures, but also explained 
jibe known regularities and the apparent irregularities 
of the Periodic System (e.g. t the apparently anomalous 
behaviour of manganese and iron, and the unexpected 
appearance of the rare earths group of elements). 
More important still it had given rise to valuable 
predictions and discoveries, such as the new element 
hafnium. 


CHEMICAL SOCIETY 

Before scientific communications were made at a 
meeting held cm Thursday, December 4, the President, 
Prof. W. P. Wynne, referred to the address of con- 
gratulation which he would shortly present, on behalf 
of the Council and Fellows, to flu* University of 
Leeds on the occasion of the jubilee of Yorkshire 
College. 

The first two papers were read by Mr. IT. Burgess : — 

New halogen derivatives of camphor . Part TV. fi- 

Bromocamphor-a-svlphonic acid . [With T. M. 

Lowry.] 

(cr) A series of a-sulphonie derivatives of camphor 
is described. 

(6) Since these were only obtained when a halogen 
atom occupies the /^-position, the view that /?- 
bromocamphor and Reychler's camphorsulphonio 
acid contain the substituent in the same position is 
considerably strengthened . 

(c) jS-Bromocamphorquinone has been prepared 
and investigated. 

New halogen derivatives of camphor. Part. VII. The 

constitution of the lieychler series of camphor - 

sulphonic acids . Experiments on ehlorosulphoxides. 

[With T. M. Lowry. ] 

(a) a-BROMOCAMPHOR-TT-ciiLORosuLrifoxiDE has been 
prepared from the 7r-sulphonyl chloride and oxidised 
to fran^-camphortricarboxylic acid. 

( b ) Under tho same conditions o-toluenesulphonyl 
chloride does not give a corresponding chloro- 
sulphoxide. 

(c) These experiments indicate that the conversion 
of a sulphonyl chloride to a chlorosulphoxide takes 
place when the sulphonic-group is linked to methylene, 
and not as a result of eliminating water with a 
neighbouring methyl-group. 

(d) The conclusion is, therefore, drawn that no 
migration occurs during the formation of ketopinic 
acid from Reychler's campliorsulphonyl chloride, and 
consequently that the sulphonic group must be in the 
10-position as stated by Wedekind. 

Prof. T. M. Lowry said that the work had been 
rendered both difficult and interesting by the fact 
that at nearly every point the actions went in a 
different way from that which was expected. Rey- 
chler’s acid had had a very curious history, since the 
radical had been put in position 2 by Reychler, in 
position 6 by Armstrong and Lowry, and now in posi- 
tion 10 by Wedekind ; incidentally, in the confirma- 
tion of Wedekind’s orientation, Reychler’s dream of 
a-sulphonation had at last been realised. It was, 
however, very difficult to understand why 10-bromo- 
cajnphor should always behave as if it were the (>- 
compound. It looked as if there were some sort of a 
linking between the two positions which was not 
shown by the conventional formula, like that which 
must exist between the ketonic group and the tt and 
methyl groups to account for their altogether unex- 
pected sulphonation, and the complete neglect of the 
reactive a-atoms. The tt - sulphonation of camphor 
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was also the only action in which the molecule under- 
went optical inversion ; this had suggested to Ann- 
strong and Lowry that the sulphonation might involve 
the rupture of the j/em-di methyl chain, with the for- 
mation of an intermediate compound derived from 
p-cymene, and the subsequent restoration of the chain 
on the other side of the 6- atom ring. The speaker 
had been working on camphor for over twenty-live 
years, and the eamphor-ehemist. was still perplexed 
and fascinated by the many mysteries of that 
molecule. 

In according very hearty thanks to the authors, 
and expressing the hope that the work would he con- 
tinued, the 1 'resident humorously feigned surprise 
that the results had not been interpreted in terms of 
the electron hypothesis, and that Prof. Lowry had 
discussed the work without even employing a -f - or — 
sign. 

Dr. N. V'. Sidgwiek then gave an account of views 
which, he hastened with mock seriousness to explain, 
were fortunately conceived prior to the recent publi- 
cation of a book prohibiting the application of 
electronic; ideas to organic compounds. The sub- 
stance of the paper was as follows 

Some co-ordinated compounds of the alkali mefah. 
[With S. G. P. Plant.] 

The action of alkali hydroxides on 0-indoxyl- 
spiro(:yd()]H'i \ tane (I) gives a substance MB, HB 
(M- Li, Na or K; HB I) in which one metallic 
atom replaces one hydrogen atom in two molecules. 
The sodium and potassium derivatives can be re- 
erystallised from toluene and lose one molecule, of 
HB on heating, either alone or in toluene solution, 
forming no doubt the simple salt MB, which we 
should expect the indoxyl derivative to produce. 
There can be little doubt that the first product 
MB, HB contains a 4 co-valent metallic atom. The 
indoxyl ring admits of co-ordination between a 
metal replacing the imide hydrogen and the carbonyl 
oxygen, with the formation of the typical chelate 
ring of 0 atoms with two conjugate linkings (see 
formula II), 
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The strong tendency of the alkali metals to ionise 
will prevent the formation of this ring in the simple 
derivatives MB, which therefore are salts ; but the 
greater stability secured by the completion of 4 
noil-polar linkings causes these compounds to add a 
second molecule of the indoxyl derivative (without 
replacement of hydrogen) giving the structure II. 
The remarkable solubility in toluene is thus ex- 
plained, aiqpe the compound is not a salt. The 
sodium haa its octet completed by means of three 
pairs of shared electrons borrowed from the two 
oxygens and the now quadrivalent nitrogen. The 


second ring, being attached only by co- ordinate 
linkings, is easily removed, and hence the compound 
dissociates on heating. 

Prof. Lowry said that he was interested in the pro- 
perties of Dr. Sidgwiek s co-ordinated sodium-com-. 
pound, because it appeared that the sodium-deriva- 
tive of nitrocamphor did not possess these pro- 
perties and must therefore he classed as a mere salt ; 
also because of the dramatic verification of Dr. Sidg- 
wick’s own prediction that the co-ordination- number 
of sodium would be found to be 4 and not 2. He was, 
however, also interested in the structural formula 
assigned to the compound, since this showed all the 
bonds of a carbon atom pointing in the same down- 
ward direction. This he believed to be impossible 
in the case of a quadrivalent carbon-atom. On the 
other hand, in discussing the Walden inversion and 
the problem of “ free rotation,” he had urged that 
the three bonds of a tercovalent earbonium-ion, 
although they could easily become eoplanar, need 
not necessarily assume this form, hut might retain a 
“ tetrahedral ” configuration, since the N0 3 ion, 
although planar in sodium nitrate, is not so in lead 
nitrate. Dr. Sidgwiek appeared to have carried out 
(perhaps unintentionally) a crucial experiment to 
determine whether the carbon atom in a cyclic co- 
ordination-compound is quadrivalent or tervalent, 
and to have proved that it must be tercovalent. The 
scheme I must therefore be incorrect and ought to 
he replaced, in this and in all analogous eases, by an 
alternative scheme, such as II or III, in which the 
carbonyl -group is ionised in such a way as to convert 
the quadrivalent carbon atom into a tervalent car- 
boniiun ion. 
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Prof. T. S. Moore briefly indicated how some of his 
own earlier results were now explained on the lines 
indicated by Dr. Sidgwiek. Thus o-hydroxy-m- 
methylbenzophenone has only faint hydroxyl io pro- 
perties, and does not absorb gaseous ammonia. Two 
parts of the ketone with one of sodium in dry ether 
yield hydrogen in the cold until all the sodium is 
dissolved, whereas if equal parts are used hydrogen 
evolution stops while much sodium remains ; on 
warming, the sodium ultimately disappears with 
slow evolution of hydrogen, but a solid sodium salt 
is precipitated . 

Dr. Sidgwiek confessed that he had not yet 
seriously contemplated a stereo-formula of the type 
suggested by Prof. Lowry. In connexion with Prof. 
Moore's remarks, he referred to the fact that o-nitro- 
phenol, which is a co-ordinated compound, will not 
combine with aniline, whereas this is not the case 
with the other isomorides. 
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CORRESPONDENCE 

THE TEACHING OF CHEMISTRY 

i Sir, — M ay I appeal, through your correspondence 
Icolumns, for a more enlightened attitude on the part 
of those who control our qualifying examinations oil 
chemistry ? It seems to me that this question is one 
of paramount importance, since it is to those who 
are now being ground in our educational mills that 
we must look for the future control of industry. 

I hope I shall not be considered heretical when 1 
state as my considered opinion that the present-day 
teacher of chemistry lias to choose whether he will 
get his students through their examinations, or 
whether he will train them as chemists, and that the 
two aims are rapidly becoming mutually exclusive. 

The immediate cause of this letter is a question 
set by a powerful university— shall we call it the 
University of k£ A ” ? — in a chemistry paper in the 
last week of November. The question takes the 
form of a problem on Victor Meyer s method of deter- 
mining vapour density. The data supplied are — 
weight of substance, volume of air displaced (col- 
lected over water), temperature of air, height of baro- 
meter, and the vapour tension of water at the tem- 
perature given . 

Now I submit, Sir, that the problem as it stands is 
insoluble. The candidate is told either too much or 
too little. If he is intended to apply the vapour ten- 
sion correction, he must be told the state of the air 
as regards humidity in the apparatus at the beginning 
of the determination : the “ air ” displaced is not air 
at all, but air plus a certain amount (usually GO -80 
per cent, of its saturation value) of water vapour. 
The vapour tension correction is thus not p, where p 
is the vapour pressure of water at the temperature of 
the air, but (100 -r) p/100, where x is the percentage 
saturation of the air in the laboratory. Willi .r >50. 
whicli is almost invariably the ease, more harm than 
good is done by applying the full correction. 

I find it discouraging, to say the least, after 1 
have trained students to think logically on this 
subject, to see the old fallacy cropping up again in 
an examination paper of repute. It will be objected, 
perhaps, that the, treatment expected is that given 
in all the standard text-books (the new edition of 
Findlay’s “ Practical Physical Chemistry ” is an 
honourable exception), and that in any case the 
point is a minor one. To these I would reply that 
examiners should be expected to point the way, not 
to follow in the wake of obsolescent text- books ; and 
secondly, that the point, though numerically neg- 
ligible, forms excellent material for logical reasoning 
t on the part of the student, and that we cannot expect 
him to be capable of clear thinking if his examiners 
show by their questions that they do not require it. 

1 am, Sir, etc., Harold Hunter 

OPTICAL ACTIVITY AND POLARITY THEORIES 

Sir, — In a letter in your issue of December 5 
(p. 1214), Prof. Peacock refers to some suggestions 
of mine relating to the above subject (J.C.S., 1924, 
125, 1121). He describes my paper as one dealing 
with general polar effects (a description incorrectly 


attributed to me) and states that the general polar 
effect of a substituent on optical activity had already 
been indicated by him in 1914 (J’roc ('how. Soc ’ 
30, 274). 

There is, however, no question of priority on this 
point. The polarity of a group has for long been 
associated more or less definitely with its acidic, 
character, and the connexion between the influence 
of substitution on optical activity and ac idity was 
already being developed at an earlier date by Petti 
( (Jazzcita , 190(1 onwards). A summary published 
by this investigator (Ibid., 1923, 53, 417) contains 
the rotatory powers of thirty-six derivatives of an 
optically active base and demonstrates the remarkably 
close parallel existing in this case between the two 
properties. 1 was unaware* of the full extent of 
this work until recently. 

On my part, I have attempted to show that the 
relative change in electrical held following on sub- 
stitution by simple groups can be deduced from the 
electronic theory. And that the polar serifs so 
obtained expresses in certain cases the influence of 
these groups on optical activity and other properties. 
From this standpoint a positive group such as N0 2 
will displace the rotation in the opposite sense to 
a negative group such as OH. Further, if the 
rotation of a benzenoid compound is affected by 
a positive substituent in the order o • m, H > p, 
the influence of a negative substituent should be 
given by p > m, H > o and vice versa. 

These views are quite distinct from those implied 
by ihe phrase “ general polar effect” (see also 
1924, 125, 2155, 215(1) by which is usually 
understood the influence of the groups as deduced 
directly from their effect on acidity (compare 
Flurscheim, J.C.ti. , 1909, 95, 718 ; Robinson, 
Ann. Hep., 1922, 98). Investigations being carried 
out in these laboratories appear to confirm the 
existence of both these effects in optical activity.-- 
1 am, Sir, etc*., H. 0. Ri le 

Chemistry Dept., 

University of Edinburgh 


PERSONAL AND OTHER ITEMS 

Sir William Alexander, who is at present in 
the United States, has resigned his position as chair- 
man of the British Dyestuffs Corporation, on account 
of increasing business and political activities. Lord 
Ashfield, whose activities in connexion with London 
transport are well known, has resigned bis Government 
directorship of the Corporation to succeed Sir W illiam 
Alexander as chairman and the Rt. Hon. Sir Alfred 
Mond has accepted nomination as Lord Ashfield s 
successor on the board. 

Mr. T. V. Barker has been reappointed University 
Lecturer in Chemical Crystallography at Oxford 
for a further period of -five years. 

The Chandler medal, given each year by Columbia 
University for services to science, has been awarded 
to Prof. E. C. Kendall, of the University of Minnesota, 
who isolated the active constituent- of the thyroid 
gland. 
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Prof. Pascal, of the University of Lille, has pre- 
sented three pieces of apparatus used by Louis 
Pasteur to the Columbia University. The apparatus 
—two flasks and a U-tube - will be placed on view 
in the Chandler Chemical Museum. 

Sir John Wormald has resigned his seat on the 
Board of Messrs. Mather and Platt, after thirty-six 
years’ connexion with the firm. 

The Scottish Society of Arts lias awarded a Keith 
Prize, value £20, to Mr. R. MacLaurin for his paper 
on “ Carbonisat ion of Coal for Smokeless Fuel and 
Industrial Gas.” An award of £85 was also recom- 
mended for C. N. Kemp to continue his X-ray work 
on coal. 

The Chemical Department of tho University of 
Manchester has received a gift, from Miss E. M. Scott, 
of a portrait of John Dalton. 

Dr. J. Reilly, Assistant State Chemist to the 
Irish Free State, has been appointed professor of 
chemistry in University College, Cork (National 
University of Ireland), ao successor to Prof. Dixon, 
M/D. 

Dr. K. Kdnig, who died on October 29, was the 
chief chemist of the Hdchst Farbwerke and a well- 
known worker in photo-chemistry. To him was due 
the development of the Pinachrome and Pinatype 
processes of colour reproduction, and the production 
of colour-sensitising dyes such as Pinaverdol and 
Pinachrome for photographic plates, as well as of 
the photographic desensitiser Pinacryptol. 

Atomic and Molecular Structure 

The fourth of a series of public lectures on “ Atomic 
and Molecular Structure ” was given on November 20 
by Dr. J. D. Main Smith, in the Chemistry Depart- 
ment, Birmingham University. The lecturer out- 
lined a new and comprehensive system of classifica- 
tion for simple and complex, and organic and inor- 
ganic compounds generally, and indicated that 
modern problems of isomerism and optical activity 
necessitated the classification of compounds according 
to stereo-chemical conceptions. 

It was shown that Werner’s co-ordination theory, 
in which molecules are regarded as spatial com- 
plexes consisting of atoms closely bound to a central 
atom, furnished a comprehensive basis for the 
general classification of chemical compounds. Four 
main types of compounds were distinguished charac- 
terised by the co-ordination numbers 2, 3, 4 and 0, 
and no others, each type being divisible into sub- 
types, according to the maximum number of atoms 
in a plane, and further subdivided according to 
whether or not the atoms are or are not in cyclic 
structures — i e , whether the central atom is or is 
not combined with chelate groups. The types were 
further classified according to the number of chelate 
groups per central atom, and illustrative examples 
were drawn from every sort of chemical compound. 

The spatial conceptions involved in the classifica- 
tion were shown to afford simple explanations of 
general and optical isomerism, and it was suggested 
that optical activity is simply due to the rotation of a 


plane wave on reflection by atoms, the rotation btinat*? 
in a preferential direction when atoms are arranmnd 
asymmetrically. 

The co-ordination theory was shown to lead to 
exact knowledge of the structure of molecules and 
the superficial features of the structure of atoms. 

Pulp and Paper in Canada 

The preliminary report of the pulp and paper 
industry for 1923 recently issued by the Forest Pro- 
ducts Branch of the Dominion Bureau of Statistics 
indicates that the industry has made another advance 
in its recovery from the unsatisfactory conditions 
three years ago. From the time of its establishment 
in Canada in 1803, until the post-war depression of 
1921, paper- making showed a steady increase. There 
was a heavy falling-off in 1921, 1922 was a period of 
readjustment, but with increases in several lines, 
and 1923 shows a total increase. If tho net value of 
production for the entire pulp and paper industry be 
considered as the sum of the value of (1) pulpwood 
exported ; (2) pulp made for export, and 13) paper 
manufactured, then the totals for the years 
mentioned stand as follows : 1920, $230,199,717 ; 
1921, $157,426,587; 1922, $152,209,711; 1923, 

$183,266,218. Tho total capital investment of 
$417,611,678 represented an increase of 9-6 per cent, 
over 1922. The total number of employees was 
29,179, as compared with 25,830 in 1922, and the 
total pay-roll $38,305,157 as compared with 
$32,918,955. Tho Province of Quebec maintained 
the lead on the production of wood-pulp, the value 
of which was no less than $50,255,367. This Province 
also led in the production of paper valued at 
$58,566,143. 


PRESENTATION OF PROFESSOR 
SMITHELL S' PORTRAIT TO THE 
UNIVERSITY OF LEEDS 

The presentation to the University of Leeds of the 
portrait of Prof. Arthur Smithells, C.M.C., D.Sc., 
F.R.S., who resigned in 1923 the chair of chemistry 
which he had held in the University and in the York- 
shire College for thirty-eight years, took place on 
November 25. The chair was taken by Mr. E. 
George Arnold, Pro-chancellor of the University, 
and the presentation was made by Mr. A. G. Lupton, 
treasurer of the Smithells' Fund, who was Pro- 
chancellor of the University during most of the period 
of Prof. Smithells’ tenure of the chair of chemistry. 
Prof. Cobb, speaking on behalf of the subscribers 
to the fund, said it was impossible to enumerate or 
even to summarise the valuable services which Prof. 
Smithells had rendered inside and outside the Univer- 
sity in so many ways. Even confining himself to 
University activities it would bo impossible to deal 
w r ith them at all adequately, and to do justice to him, 
without tolling the story of the University, so inti- 
mate had been his connexion with all the main 
features in its development. The record of Professor 
Smithells as the head of the chemical department 
of the University, which had grown so much under 
his care, was one of which any man might be proud. 
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1824 

U uates were doing excellent work all over the 
nd its reputation had gone steadily upwards, 
work had meant much more than all that, 
i great step forward when it was decided to 
stone unturned in making Leeds a centre of 
ty education, but it was important to bear 
ri mind that what was done at that time was not 
imply to institute another University, but a new 
:ind of University, in which not only should science 


m unity and to the University also. It had meant 
bringing together people who, unfortunately, had too 
much come to regard themselves as having very 
little in common, and to do it thoroughly required 
the exercise of very special gifts in dealing with men 
and affairs. It had, however, been done, and the 
story of this achievement could not be told without 
prominence being given to the great part played in 
this development by Prof. Smithells. No one' had 



By Bidden ^ Watt, B.A. 

Prof. A. Smlthells, C.M.G., D.Sc., F.R.S. 


■ive a place of honour but w r herc a Faculty of Teeh- 
■ology should be included, ranking along with Arts, 
fcience and Medicine, and living in closest union 
with them. This was based upon an essentially new 
P ea that the principles operative in industrial pro- 
fesses so important in this country, could he made 
fitting subjects for university study, training, and 
research, if they were only treated in the proper w ay. 
It was a bold policy and made the institution of the 
University very much of a pioneering venture, but 
its success had meant much to the industrial com- 


spoken more strongly, however, than Prof. Smith ells 
himself on the importance of the lay element in the 
University. In closing, Prof. Cobb spoke of the 
unique position that Prof. Smithells had held in the 
University for so many years in relation to the staff 
and Students. Nobody, he thought, had been the 
repository of more confidences. Nobody had been 
so much called upon for advice or had been at more 
pains to give it to the best of his ability, drawing upon 
a rare faculty of judgment and a wealth of experience 
for the purpose. 
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REVIEWS 

Stickstoffindustkie. By Bruno VVaeskr. (Tecll- 
nischo Furtsehrittsberichtc, Band V). Pp. viii+ 
128. Dresden and Leipzig : Theodor Stein - 
kopff, 1924. Price 4 marks. 

Dr. Wacsers small monograph gives a condensed 
and useful account of the present position of the 
Nitrogen Industry, including Chile nitre and by- 
product ammonia. It is mainly a series of brief 
abstracts, with fairly complete references to the 
literature and to patent specifications, with useful 
statistics, and presents a large, amount of information 
in small compass. 4 ’he index is too brief to be 
really useful. The information given in the book 
does not go beyond what is already known in this 
country, but one or two points of interest may bo 
noted. There has been no production of importance 
by the llaiisser process, and the processes of Burk- 
heiser and Feld for the recovery of sulphur in gas by 
conversion into ammonium sulphate, after long runs 
on large scale operation, have given no important 
results. The Polzenius method for the production 
of eyanamid is used only to a very limited extent. 
Cement can bo made satisfactorily from eyanamid 
mud. Attention is directed to the estimated loss 
of 000,000 tons of potassium nitrate annually in 
Chile. The synthetic production of ammonia is well 
treated, and the results of the Claude, Casale, and 
Fuser processes are given. To those who have not 
kept in touch with the important developments in 
nitrogen fixation since the war, Dr. Waesers book 
will be found useful. J. R. Partington 

The Enlarged Callender Steam Tables. By 
Prof. H. L. Callender. Pp. 4*0. London : 
Edwin Arnold and Co., 1924. Price 7s. Gd. net. 
The publication of this neat and well-printed 
edition of Prof. Callender’s Steam Tables, now 
extended in Fahrenheit units to 2000 lb. per square 
inch pressure, and with superheat up to 1000° F. 
temperature, is an indication of the enormous 
advances that have been made in the science of 
steam generation during the past few years. The 
ordinary steam tables hitherto available in Great 
Britain have generally ceased at about 250 lb. per 
square inch absolute because there was no use for 
further data, and until quite recently the maximum 
power station conditions were about 200 lb. gauge 
pressure and 000° F. superheat temperature, most 
chemical works, for example, using at the present 
time less than 160 lb. To-day 350lb. and 700° F. 
is comparatively common practice for super stations, 
the North Tees station is working at 475 lb., 
the Crawford x\ venue station at Chicago, now being 
completed, will be 550 ib. , and several experi- 
mental boilers both in the United States and Ger- 
many are built for 800— 12001b. gauge pressure. 

Further, the “Atmos” boiler of Blomquist in 
Sweden works at 1500 lb., so that much enlarged 
3 team tables are imperative. It seems a pity, 
however, that the present book of Prof. Callender’s, 
excellent though it is, stops short at 2000 lb. and is 
restricted to the Fahrenheit figures only. The 
Benson ” coil steam generator, for example, 


operates at 3200 lb. pressure, that is the actuate* 
'■ critical ” temperature, and in order to study such^ 
conditions the British engineer or chemist has still 
to purchase American or German steam tables.^ 
However, it is understood that Prof. Callender 
prepared to extend his book and to add the centigrade 
figures when there is “sufficient demand to justify 
publication.” It is to be hoped, therefore, this will 
be forthcoming, for the present volume is certainlyr 
a necessity on the shelves of a very wide circle of- 
teehnical readers and students, especially as the? 
figures given for saturated steam are extended to at 
vacuum of 29*5 in. with 0*05 in. divisions for the 
low r er figures. 

COMPANY NEWS 

POWER-GAS CORPORATION 

The report for the year ended September 30, 1924, 
states that a substantial volume of orders has been 
obtained, especially towards the end of the year, the 
financing of which, together with the settlement of 
liabilities for taxation, make it advisable that the 
resources of the company should be conserved. The, 
profit, after crediting the amount transferred from 
taxation reserve, was £12,198 (£14,197 last year), 
which, together with £ 1 1,070 brought in, makes 
£23,268. The sum of £2000 has been placed to 
reserve, carrying forward £21,268. 

PEACHEY LEATHER PRODUCTS, LTD. 

The Rt. II on. Lord Daryngton, P.C., presided 
over the first ordinary general meeting of this 
company which was formed in 1923 to work the 
Peachey process for the cold vulcanisation of rubber. 
Although then* had been some delay in completing 
the plant, the works were fully employed early this 
year, producing between 1500 to 2000 yards per 
day of leather cloth. The decision not to place 
any material on the market until a large stock in 
all colours and qualities was accumulated had 
proved unwise, as the requirements of the market 
should have been fully tested first. The want of 
uniformity in the material was thought to be due 
largely to the use of too large a vulcaniser, and it 
was found that the vulcanising process then operating 
had a weakening effect of a serious nature upon 
the fabric tracking, it was therefore decided to 
discontinue sales until that defect, had been eliminator 
They had sufficient raw materials in stock to las 
for from four to six months, and although it w 
impossible to state what. their requirements won 
be, they did not expect to be in full production 
the next few months. Samples of the experiment 
product had been shown to many leading fin 
and the company were satisfied with the reoept 
given to their material and were confident that th 
sales would develop with considerable rapidi 
Agents were in every country in the world ready 
to push the sale of their products when the improve- 
ments had been completed. The major difficulties 
had now been solved, and an early production off 
the standard lines of manufacture, which would! 
compete favourably with any other leather cloth! 
on the market, might soon be expected. In order) 
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O ilise the space in their works not required for 
Lanufacture of their basic product, the company 
in negotiation for the manufacture, of side- 
including overshoes for Shoemaes, Ltd., and 
JCurmg of proofed fabrics for the Textile Company. 

PAN DE AZUCAR NITRATE CO., LTD. 

The twenty-third annual general meeting took 
place cm November 27, the Rt. Hon. Lord Hunsdon 
(chairman) presiding. The accounts for the year 
under review showed a gross profit of £39.192. 

I The sum of £10,472 was debited for depreciation, 
£4000 reserved for taxes and London expenses and 
! sundry charges came to £4.172, of which £1007 
1 was for interest on the purchase price of new grounds, 
acquired by the company in February, 1924. The 
not profit was £20,317, which, together with £30,492 
brought forward from last year makes a total of 
£50,809. The results for the year's working were 
considered satisfactory, and the dividend of 20 per 
cent, for the year was 5 per cent, in excess of 
that paid in any of the three previous years. Results 
obtained from the new grounds were fully up to 
expectation, and the investment was of considerable 
value. Co-operation in propaganda was urged 
between makers of all nitrogenous products. Thert 1 
was a slight improvement in the trade in nitrate 
of soda, the world's consumption for the year to 
June 30, 1924, being 2,190,000 t., against 2,100,000 t. 
for the previous year and 1,545,000 t. for 1922. 
Sales for the current year had been satisfactory 
.so far, the Producers’ Association having sold 
1,830,000 t. for shipment from July 1, 1924. to 
May 31, 1925. Future prospects wore considered 
satisfactory, although it should he remembered 
that there was likely to be a considerable increase 
in the output of sulphate of ammonia, both from 
synthetic plants and as a by-product, but the world 
demand for fertilisers could he expected to increase 
considerably as time went on, and it was not im- 
probable that the whole production of nitrogenous 
substances would be needed. 

LONDON NITRATE CO. 

A final dividend has been recommended of 12! 
per cent., tax free, making 20 per cent., tax free, 
for the year, compared, with 12! per cent, for 1922 23. 
It is proposed to place £50,000 (against £30,000) 
reserve for redemption of debentures, leaving 
#11,992 to be carried forward, compared with 
K9.418 last year. 

■ CONSETT IRON CO. 

interim dividend of tkl. per share on the 
i ^fcniary shares, less tax, has been declared, as eom- 
with Od. per share in December last, which 
paid tax free, the full dividend for the year 
jjPphing 7£ per cent. In October last a further 
• £i>X), 0(H) six per cent, debenture stock was placed, 
ranking at the same rate with existing stock of 
£1,500,000. 

MIDLAND BANK LIMITED 

The Midland Bank, Ltd., announces that Mi> 
A. T. Jackson, formerly an assistant general manager, 
has been appointed a joint general manager. 


MARKET REPORT 

This Market Report is compiled from special information 
received from the Manufacturers concerned. 

Unless otherwise stated the prices quoted below cover fair 
quantities net atid naked at sellers' works. 

0ENERAL HEAVY CHEMICALS 


Acetic Arid, 40% teeh. . . 

Acid, Borio, Conimeroial- 
Oryit. . . 

Powder 

Arid Hydrochloric 


Aoid Nitric 80° Tw. 


Acid Sulphu 


Ammonia Alkali.. 

Bleaching Powder 

Bisulphite of Lime 
Borax, Commeroial- 
CryBtal 
Powder. . 


Calcium Chloride (Solid). 


£2 1 10s. per ton. 

£45 per ton. 

£47 por ton. 

3s. Od. t>s. per earhoy <1 <1., 

according to purity, strength 
and locality. 

. £21 10s. — £27 per ton makers 1 
works, according to district 
and quality. 

Average National prices f.o.r. 
makorfl’ works, with slight varia- 
tions up and down owing to 
local considerations : 140° Tw., 
Crude Acid, 65s. per ton, 168* 
Tw., Arsenical, £6 10s. per ton. 
168° Tw., Non -arsenical, £6 16s. 
por ton. 

£6 168. per ton, f.o.r. Special 
terms for contracts. 

SjK)t £11 d/d. ; Contract £10 d/d. 
4 ton lots. 

£7 10s. por ton, packages extra. 

£25 per ton. 

£26 per ton. 

(Packed in 2-cwt. bags, carriage 
paid any station in Great 
Britain.) 

t’5 1 2.-. lid. to 15 17s. lid. | Kir ton, 


Copper Sulphate . . . . £25 per ton. 

Methylated Spirit 64 o.p. — 

Industrial .. .. 2s. 7d. -- 2s. I Id. per gallon, accord- 

ing to quantity. 

Mineralised . . . . 3s. 8d. — 4s. per gallon, according 

to quantity. 

Niokel Sulphate .. . . 4 £38 per ton d/H. Normal busi* 

Nickel Ammon. Sulphate ) ness. 


Potash Caustic . . 
Potass. Bichromate 
Potass. Chlorate.. 
Salammoniao 
Salt Cake. . 

Soda Caustic, solid 


Soda Crystals 


Sod. Acetate 97/98% 


£30 — £33 per ton. 

&{d. per lb. 

3d.— 4d. per lb. 

£32 per ton d/d. 

£3 10s. per ton d/d. 

Spot lots : delivered. £16 17s. 6d. to 
£19 7s. 6d. per ton, according to 
strength. 20s. loss for contractu. 
£5 £5 5s. per ton ex railway 

depots or ports. 

£24 per ton. 


Sod. Bicarbonate (refined) £10 Ills, per ton. i 


8od. Bichromate. . 

Sod. Bisulphite Powder 
60/62% 


Sod. Chlorate 

Sod. Nitrate refd. 96% 


Sod. Sulphide cone, s 

60/05 . . . . . . About £15 por ton d/d. 

Sod. Sulphide eryst. . . £9 5s. per ton d/d. 

Sod Sulphite, Pea Cryst. £16 por ton f.o.r. London, 1-cwt. 

kegs inoluded. 

RUBBER CHEMICALS 

Antimony sulphide — 

Golden . . . . . . 6$d. — Is. 2d. per lb., according to 

quality. 


4£d- por lb. 

£17— £18 per ton, according to 
quantity, f.o.b., l*owt. iron 
drums inoluded. 

3d. per lb. 

£13 5s. — £13 10s. per ton ex 
Livorpool. Nominal. 
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Antimony sulphide — 

Crimson .. ..Is. 4d. — Is. Od. per lb., according 

to quality. 

Arsenic, Sulphide, Yellow la. lid. per lb. 

Barytes . . . . . . £3 10a. to £0 15a. per ton, accord- 

ing to quality. 

Cadmium Sulphide . . 3s. 9d. — 4s. per lb., according to 
quantity. 

Carbon Bisulphide . . £30 — £33 per ton, according to 
quantity. 

Carbon Black .. .. 7d. — 7Jd. per lb. ex wharf. 

Carbon Tetrachloride . . £00 — £05 per ton, according to 
quantity, drums extra. 
Chromium Oxide, green. . Is. 3d. per lb. 

S 5d. — 9$d. per lb. Demand very 
brisk. Prices likely to remain 
steady owing to firmness of 
rapeseod oils. 

Lamp Black . . . . £48 per ton, barrels free. 

Lead Hyposulphite . . 7$d. per lb. 

Llthopone, 30% . . . . £22 10s. per ton. 

Mineral Rubber “ Rub- 

pron '* . . .. .. £16 5s. per ton f.o.r. London. 

Sulphur . . . . . . £10 — £12 per ton, according to 

quality. 

Sulphur Precip. B.P. .. £50— £05 per ton, according to 
quantity. 

Sulphur Chloride . . 4d. per lb., carboys extra. 

Thiocarbanilide . . . . 2s. 6d. per lb. 

Vermilion, pale or deep . . 5s. Id. per lb. 

Zino Sulphide .. .. 7$d. — Is. 8d. per lb., according to 

quality. 

WOOD DISTILLATION PRODUCTS 

Aoetate of Lime — 

Brown . . . . . . £11 5s. per ton, and upwards. 

Grey .. .. .. £14 10s. — £15 per ton. Firmer. 

Liquor 9d. per gall. 32° Tw. 

Charcoal . . . . . . £7 5s. — £9 por ton. according to 

grade and locality. Demand 
brisker in many localities. 

Iron Liquor .. ..Is. 7d. per gall. 32° Tw. 

Is. 2d 24° Tw. 

Red Liquor .. .. lOd. — Is. per gall. 14/15° Tw. 

Wood Creosote .. .. 2s. 9d. per gall. Unrefined. 

Wood Naphtha — 

Miscible . . . . 4s. 9d. per gall. 00% O.P. 

Solvent .. .. 5s. - 5 h. 3d. per gall. 40% O.P. 

Firmer. 

Wood Tar . . . . £4 l()s.— £5 10s. ]>cr ton. Demand 

slack and stocks being held. 
Brown Sugar of Lead . . £42 per ton. Steady market. 

TAR PRODUCTS 

Aoid Carbolic — 

Crystals . . . . 5Jd. — 6d. per lb. Quiet. 

Crude 00’s . . . . Is. 7d. -Is. 9d. per gall. Market 

quiet but fairly steady. 

Acid Cresylic, 97/99 .. Is. lid. — 2s. Id. per gall. Fair 

business. 

Pale 95% .. ..Is. 8d.— Is. lid. per gall. Not 

much business. 

Dark .. .. .. Is. 7d. — ls.9d. per gall. Marketdull. 

Anthracene Paste 40 %. . 4d. per unit per cwt. Nominal 
price. No business. 

Anthraoene Oil — 

Strained .. .. 6Jd. — 7 Jd. por gall. Small demand 

Unstrained . . . . 6d.-~- 6|d. per gall. 

Prices advanced ; supplies very 
Benzole — scarce. 

Crude 65’a .. .. 9d. — 1 1 id. per gall, ex works in 

tank wagons. 

Standard Motor . . Is. 4$d. — Is. fid. per gall, ex works 
in tank wagons. 

Pure .. .. .. Is. 9£d. — Is. lid. por gall, ex 

works in tank wagons. 


Toluole — 90% .. ..Is. 5Jd. — Is. 7d. per gall. . + 

inquiry. 

Toluole- Pure .. ..Is. 7d. Is. 9d. per gall. Steady* 

demand. * 

Xylol — Coml. .. .. 2s. 3d. per gall. 

Pure . . . . 3s. 3d. por gall. 

Creosote — 

Cresylic 20/24% . . 8d. 8£d. per gall. Mom inquiry. 

Middle Oil . . . . i" ojd. — OJd. por gall., according to 

Heavy Oil . . . . < quality and district. Market 

Standard Specification L firmer. Steady demand. 

Naphtha — 

Solvent 90/160 . . Is. 3d. — Is. 4d. per gall. Demand 

good. Higher prices probable. 
Solvent 90/190 .. ll^d. — 1 b. Id. por gall. Demand 

maintained. 

Naphthalene Crude — 

Cheaper in Yorkshire than Lancashire. Demand rather 
better. 

Drained Creosote Salts £3 — £5 per ton. Steady but 
quiet. 

Whizzed or hot pressed £0 — £9 per ton. No business. 
Naphthalene — 

Crystals and Flaked . . £12 — £15 per ton, aooording to 
distriot. 

Pitch, medium soft . . 47s. 0d.-~ -60s. per ton, according 
to district. Plenty of inquiry. 
Prospects brighter. 

Pyridine- -90/160 .. 18s. fid,- —19s. per gall. Steady 

business. 

Heavy - ..11s. 6d. — 12s. per gall. Steady. 

INTERMEDIATES AND DYES 

Business in dyestuffs has been maintained but without 
further improvement . 

In the following list of Intermediates delivered prices 
include packages except where othorwise stated. 

Acetic Anhydride 95% . . Is. 7d. per lb. naked. 

AcidH 3s. 10d. per lb. 100% basis d/d. 

Acid Naphthionio .. 2s. 2d. per lb. 100% basis d/d. 

Aoid Neville and Winther 5s. 8d. per lb. 100% basis d/d. 

Acid Salicylic, toch. . . Is. Id. per lb. Good demand. 

Acid Sulphanilic .. 9d. per lb. 100% basis d/d. 

AluminiumChloride,anhyd.lOd. per lb. d/d. 

Aniline Oil . . . . 8d. per lb. naked at works. 

Aniline Salts .. .. 8 $d. por lb., naked at works. 

Antimony Pentachloride Is. per lb. d/d. 

Benzidine Base .. ..3s. lOd. per lb. 100% basis d/d. 

Benzyl Chloride 95% . . Is. Id. per lb. 

p-Chloraniline .. .. 3s. per lb. 100% basis. 

p-Chlorphenol . . . . 4s. 3d. per lb. d/d. 

o-Cresol 29/31° C. . . 3£d.- — 4d. per 11 >. Easier. 
m-Cresol 98/100% .. 2s. Id. — 2a. 3d. per lb. Demand 

moderate. 

p-Cresol 32/34° C. .. 2s. Id. — 2s. 3d. per lb. Demand 
moderate. 

Dichloraniline . . . . 2s. 3d. per lb. 

Diehloraniline S. Acid . . 2s. 3d. per 1V>. 100% basis. 

p-Dichlorbonzol . . . . £85 per ton. 

Diethylaniline . . . . 4s. 3d. per lb. d/d., packages 

extra, returnable. 

Dimethylaniline . . . . 2s. 2|d. per lb. d/d. Drums extra. 

Dinitrobenzono .. .. 9d. per lb. naked at works. 

Dinitroehlorbonzol . . £84 10s. i>cr ton d/d. 

Dinilrotoluene — 48/50° C. 8d. — 9d. per lb. naked at works. 

66/68° C. Is. 2d. per lb. naked at works. 
Diphenylamine .. .. 2s. lOd. per lb. d/d. 

G. Salt 2s. 3d. por lb. 100% basis d/d. 

Monochlorbenzol . . . . £63 per ton. 

o-Naphthol .. .. 2s. 4d. per lb. d/d. Acuities. 

/1-NaphthoI .. .. Is. per lb. d/d. .notion off 

a. Naphthylamine .. Is. 3$d. per lb. d/d. ich would! 

0-Naphthylamine . . 4s. per lb. d/d. athor cloth l 

m-Nitraniline .. ..4s. 2Jd, per lb. d/d. | n orc [ er j 
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| cone 

'J^Nitrochlorbenzol 
y itronaphthalene 
ft-Nitrophenol 
fc-Nitro-o-amido -phenol 
Kn-Phenylene Diamine 
p-Phenylene Diamine 
R. Salt 

' Sodium Naphthionate 
o-Toluidine 
p-Toluidine 
m-Toluylene Diamine 


. 2a. 2Jd- per lb. d/d. 

. 5$d. — 5$d. per lb. naked a* work*. 
. 2s. 3d. per lb d/d. 

. lOd. per lb. d/d. 

. Is. 9d. per lb. 100% basis d/d. 

4s. 6d. per lb. 100% basis. 

. 4s.. per lb. d/d. 

. 10s. per lb. 100% basis d/d. 

. 2s. 4d. per lb. 100% basis d/d. 

. 2s. 2d. per lb. 100% basis d/d. 

. lOd. per lb. naked at works. 

. 2s. 10d. per lb. naked at works. 

. 4s. per lb. d/d. 


PHARMACEUTICAL AND PH0T00RAPHIC 
CHEMICALS 


Acid, Acetic 80% B.P. 

^ Acid, Acetyl Salioylio . 


Acid, Benzoic B.P. 
Acid Boric B.P. . . 


| Acid, Cam phorio. 
* Acid, Citrio 

, Acid, Gallic 


[Acid, Pyrogallio, Oryst. 
[Acid Salicylic 
Acid, Tannic B.P, 


f Acid, Tartaric 
Amidol 
Acetanilide 

Amidopyrin 
Ammon. Benzoato 

Ammon. Carbonate B.P 
Atropine Sulphate 
Barbitono.. 

Benzonaphtliol . . 
Bismuth Carbonate 
,, Citrate . . 

„ Salicylate 

,, Subnitrate 


Borax B.P. 


( Bromides 

Ammonium 

Potassium 

Sodium.. 

Calcium Lactate . . 


Chloral Hydrate . . 
Chloroform . . 
Formaldehyde 


A.T.,11 

lias bee 


phosphates — 
Kpi, soluble 
■to free .. 


£45 per ton, ox wharf London, in 
glass containers. 

3s. Id.— 3s. 3d. per lb., according 
to quantity. Sales steady. 
Price firm. 

2s. 6d. por lb. 

Cryst. £51 per ton, Powder £55 
per ton. Carriage paid any 
station in Great Britain. 

19s.— 21s. per lb. 

Is. 3id.--ls, 6d. per lb., less 5%. 

Increased demand. 

2s. 9d. per lb, for pure crystal in 
cwt. lots. Easier. 

. 7s. per lb. Resublimed quality 
8s. per lb. Market firm. 

Is. 6d. — Is. 7d. per lb., according 
to quantity. 

, 2s. lOd. per lb. Quiet steady 
demand. 

. Is. per lb., less 5%. 

. 9s. per lb. d/d. 

. Is. lOd. — 2s. por lb. More en- 
quiry. 

. 14s. (Id. per lb. 

, 3s. 3d. — 3s. 9d. per lb. according 

to quantity. 

£37 per ton. 

. 12s. 6d. per oz. for English make. 

. 13s. 9d. per lb. Slightly lower. 

Quiet steady demand. 

. 5s. 3d. per lb. spot. 

. 8s. 6d.— 10s. Gd. per lb. 

. 8s. 6d.— 10s. fld. „ 

. 8s. 0d.— 10s. 0d. „ 

. 7s. 7d. — 9s. 7d. 

According to quantity. Prices 
recently reduced. 

. Crystal £29, Powder £30 per ton. 
* Carriage paid any station in 
Great Britain. 

Market very firm. Prices uncer- 
tain. 

. 2s. Id. per lb. 

. Is. lOd. per lb. 

. Is. 1 Id. per lb. 

. Is. Gd. — Is. 8d. per lb., according 
to quantity. Fair demand arid 
steady market. 

. 4s. per lb. 

. 2s. Gd. por lb. for cwt. lots. 

. £48 — £49 per ton in barrels, ex 
wharf London. Supplies exceed 
demand. 

Fair business passing, 
d 

. 7s. per lb. 

. 8s. 9d. por lb. 


Glycerophosphates — • 

Magnesium . . . . 9a. per lb. 

Potassium, 50% . . 3s. Gd. per lb. 

Sodium, 60% .. .. 2s. 6d. „ 

Guaiacol Carbonate . . 9s. Gd. per lb. 

Hexamine .. .. 3s. per lb. for bold crystal. Powder 

slightly loss. 

Homatropino Hydrobro- 
mide . . . . . . 25s. — 30s. ]>er oz. 

Hydrastine hydrochlor . . English make offered, 120s. per os. 
Hypophosphitea — 

Calcium . . . . 3s. Gd. per lb., for 28-lb. lots. 

Potassium . . . . 4s. Id. per lb. 

Sodium . . . . 4s. „ 

Iron. Ammon. Citrate B.P. Is. lid. — 2s. 3d. per lb. Price 
recently reduced. 

Magnesium Carbonate — 

Light Commercial . . £3G per ton net. 

Light, pure . . . . £40 per ton. 

Magnesium Oxide — 

Light Commercial . . £75 per ton, loss 2^%. 

Heavy Commercial . . £26 por ton. less 2J%. 

Heavy Pure . . . . 2s. — 2s. 3d. per lb., according to 

quantity. Steady market. 

Menthol — 

A.B.R. recrysfc. B.P V . . 57s. per lb, for December dolivory. 
Synthetic . . . . 2Gs. — 35a. per lb., according to 

quantity. English make. In- 
creasing demand. 

Mercurials . . . . Market vory quiet. 

Red oxide . . . . 6s. 2d. — 5s. 4d. per lb. 

Corrosive sublimate . . 3s. 5d. — 3s. 7d. „ 

Whito procip. . . . . 4s. Gd. — 4s. 8d. ,, 

Calomel - . . . 3s. lOd. — 4s. ,, 

Methyl Salicylate . . Is. 9d. — 2s. per lb. 

Methyl Sulphonal . . 22s. Gd. per lb. Slightly weaker. 

Motol 1 Is. per lb. British make. 

Paraformaldohydo . . 2s. 8d. per lb. for B.P. quality. 
Paraldehyde .. ..Is. 2d. — la. Gd. per lb. in free 

bottles and cases. 

Phenocetin . . . . 5s. Gd. per lb. 

Phenazone . . . . Ga. lOd. per lb. 

Phenolphthalcin . . . . 5s. Gd. per lb. for cwt. lots. Supply 

oxcoods demand. 

Potass. Bitartrate — 

99/100% (Cream of 

Tartar) . . . . 84s. per cwt., less 2^% for ton lota. 

Potass. Citrate . . . . Is. lOd. — 2s. 2d. per lb. 

Potass. Ferricyanide . . Is. 9d. per lb. Quiet. 

Potass. Iodide .. .. 16s. 8d. — 17s. 5d. per lb., accord- 

ing to quantity. Steady market. 
Potass. Metabisulphito .. 7£d. per lb., 1-cwt. kegs included. 

F.o.r. London. 

Potass. Permanganate . . 7Id. per lb. spot. Forward 
prices higher. 

Quinine Sulphate . . 2s. 3d. — 2s. 4d. per oz., in LOO ox. 

tins. Steady market. 

Resorcin . . . . . . 5s. per lb. in fair quantities. 

Supplies exceed demand. 

Saccharin . . . . 03s. per lb., in 50 -lb. lots. 

Salol .. .. ..3s. Gd. per lb. for cwt. lots 

Slightly lower. Limited deman d 
Silver Proteinate. . . . 9s. per lb. for satisfactory produet, 

light in colour. 

Sod. Benzoate, B.P. . . 2s. Gd. per lb. Supplies of good 
quality now available. 

Sod. Citrate, B.P.C., 1923 Is. lid, — 2s. 2d. per lb., according 
to quantity. 

Sod. Hyposulphite — 

Photographic . . . . £13 — £15 per ton, according to 

quantity, d/d. consignee’s sta- 
tion in 1-cwt. kegs. 

Sod. Metabisulpliite cryst. 37s. Gd.— 60s. per cwt.. nett cash- 
according to quantity. 
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Sod. Nitroprusside 

Sod. Potass. Tartrate 

16s. per lb. 

(Rochelle Salt) 

75s. — 82s. 6d. per cwt., according 

Sod. Salicylate 

to quantity. Quiet market. 
Powder 2s. Id.- 2s. 3d. fa*!' lb. 
Crystal at 2s. 2d. — -2s. 4d. per lb. 
Fluke* 2s. 6d. per lb. Strong 



demand. Market firm. 

Sod. Sulphide — 


Pure reeryst. . . 

lOd. — Is. 2d. per lb. 

Sod. Sulphite, anhydrous 

£27 10s. per ton, minimum 5 -ton 


lots, increasing according to 
quantity, 1-cwt-. kegs included. 

Sulphomil.. 

14s. 6d. per lb, Littlo demand. 

Thymol . . 

18s. per lb. Firmer market. 

PERFUMERY CHEMICALS 

Acetophenone 

1 Is. 3d. per lb. 

Aubepinc 

LG. ii,|. 

Amyl Acetate 

3s 

Amyl Butyrate 

6s. Od. 

Amyl Salicylate . . 

3s. 3d. 

Anethol (M.P. 21/22° O.) 4s. 6d. 

Benzyl Acetate from Chlo- 


rine-free Benzyl Alcohol 2 h. 9d. 

Benzyl Alcohol free from 
Chlorine 

Benzaldohyde free from 

2s. 9d. „ Again cheaper. 

Chlorine 

3s. 3d. 

Benzyl Benzoate 

Cinnamic Aldehyde — 

3s. 6d. 

Natural.. 

18s. 6d. „ 

Ooumurin.. 

1 7s. 9d. ,, -Again cheaper. 

Citonollol 

20s. ,, Again dearer. 

Citral 

8a. 

Ethyl Cinnamate 

12b. 6d. „ 

Ethyl Phthalate 

3s. 

Eugenol . . 

10s. fid. „ 

Goraniol (Palmaroaa) 

33s. 6d. „ 

Goraniol . . 

12s. 6d. — 20s. per lb. 

Heliotropine 

6s. 9d. per lb. 

Iso Eugenol 

16s. 

Linalol ex Boia de Rose . . 

26s. 

Linalyl Acetate 

26k. 

Methyl Anthranilate 

10m. 

Methyl Benzoate 

5k, „ 

Musk Ambrette 

50s. 

Musk Xylol 

14a. 

Nerolin 

4s. (id. ,, 

Phenyl Ethyl Acetate . . 

15s. 0d. 

Phenyl Ethyl Alcohol . . 

16s. 

Rhodinol 

50s. ,, Again cheaper. 

Safrol 

Is. lOd. „ 

Terpineol 

2s. 4d. ,, 

Vanillin . . 

25s. Od. 

ESSENTIAL OILS 

Almond Oil, Foreign 


S.P.A 

15s. 6d. per lb. 

Anise Oil 

2s. lOd. per lb. 

Bergamot Oil 

15s. 6d. per lb. 

Bourbon Geranium Oil . . 

30s. per lb. Again cheaper. 

Camphor Oil 

65a. per cwt 

Can an ga Oil .lava 

1 Is. 3d. per lb. 

Cassia Oil, 80/85% 

9s. 9d. |>er lb. 

Cinnamon Oil, Leaf 
Citronella Oil — 

6|d. per oz. 

.lava 85/90% 

7s. per lb. 

Ceylon . . 

$«> 4d. per lb. Again cheaper. 

Clove Oil . . 

8h 3d. ]>er lb. 

Eucalyptus Oil 70/75% . . 
Lavender Oil — 

2s. 2d. per l»v* 

French 38/40% Esters 

35s. per lb. 

Lemon Oil 

3s. 2d. per lb. 


Lemongrass Oil . 
Orange Oil, Sweet 
Otto of Rose Oil — 
Bulgarian 
Anatolian 
Palma Rosa Oil 
Petitgrain Oi) 
Sandal Wood Oil — 
Mysore . . 
Australian 


. . 5s. 9d. per lb. 

.. 11s. per lb. 

. . 42k. (Id. per oz. 

. . 28s. par oz. 

.. 17s. peril). 

. . 9s. 9d. per lb. 

. . 26s. 7d. per lb 
. . 18s. 6d. per lb. 


PATENT LIST 

Tho dutes glvoii fa thU list are. In the caw of Applications lor Patent# 
thoae of applications, and in the case of Complete Specification# accepted 
those of the Official Journals In which the acceptance Is atinounoed. Com- 
plete Specifications thus advertised as accepted are open to Inspection at 
the Patent OfUco Immediately, and to opposition before Felt, 3rd, they arc 
on salo at Is. each at the Patent Office, Sale Branch, Quality Court , 
Chancery Lane, London, W.C, 2, on Dee, 18th. 

I.— Applications 

Farbwcrke vorm. Meislor, Lucius, und Briming. Calcining 
etc. furnaces. 28,114. Nov. 24. ((lor., 29.11.23.) 

Farbwerkc vorin. Moistcr, Lucius, and Bruning. Culeining 
etc. furnaces. 28,465. Nov. 27. (Gor., 18.1.24.) 

Xmrny (International Combustion Engineering Corp). 
Pulverising und drying of materials. 28,002. Nov. 28. 

McLeod. Recovery of solid constituents from liquids. 
28.537. Nov. 28. 

Norrie. Filtering-apparatus. 28,260. Nov. 25. 

Perkins. Grinding-mills. 28,590. Nov. 28. 

Pony. Apparatus for cooling and filtering air and gases. 
28,6*48. Nov. 29. 

Rigby. Drying. 28,381. Nov. 27. 

I. — Complete Specif! cations Accepted 

18,817 (1923). Empson. Centrifugal purifying and dehy- 
drating apparatus. (224,935.) 

21,273 (1923). Obormillor. Method of giving to air or 
other gases a definite moisture content. (202,993.) 

21,385 (1923). Reid. Furnaces. (224,965.) 

12,314 (1924). Nagel. Filtering-devices. (210,167.) 

II. — Applications 

Honoage. Apparatus for distillation of lignites etc. 28,570. 
Nov. 28. 

Illingworth Carbonization Co., Ltd., and Illingworth. Car- 
bonisation of coal. 28,463. Nov. 27. 

Illingworth Carbonization Co., Ltd., and Illingworth. 
Treatment, of coal and coke. 28,464. Nov. 27. 

.Jones and Parker. Vertical retorts. 28,484. Nov. 27. 
Laing and Nielsen. Purification of carbonaceous materials 
etc. 28,468. Nov. 27. 

Mareoseho. Manufacture of artificial fuel. 28,387. Nov. 27. 
(Fr. f 8.9.24.) 

Schlesisches Koldenforsehimgsiustitut der Kaiser- Wilhelm 
Ges. Method of purifying oils. 28,448. Nov. 27. (Ger., 
11.12.23.) 

With. Manufacture of coal briquettes etc. 28,490. 
Nov. 28. 

II. — Complete Specifications Accepted 

21,082 (1923). Dvorkovitz. Apparatus for making water- 
gas. (224,950.) 

24.440 (1923). Wollaston. Gasification of eokc breeze 
and tho like. (225,008.) 

3379 (1924). Hinselmann. Obtaining valuable sub- 
stances from fuels, oil-sliale, etc. (217,174.) 

Ill* — Applications 

Billinghnmo. Emulsification of tar, bitumen, etc. 28,395. 
Nov. 27. 

Lomax, Lucas, and V. L. Oil Processes, Ltd. Mothods of 
separating phenols. 28,138. Nov. 24. 

III. — Complete Specification Accepted 

6608 (1924). Riitgerswerke Akt.-Ges. Deereosoting pf 
tar and tar-oils. (213,249.) 
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L— Complete Specifications Accepted 

295 (1924). Soc. of Chemical Industry in Basle. Manu- 
eture of intermediate products and dyestuffs of anthra- 
nono and anthracene series. (210,413.) 

1300 (1924). Farbenfahriken vorm. F. Baver und Co. 
ufacture of lakes. (210,480.) 

^710 (1924). Holliday and Co.. Ltd., Clayton, and Stokes, 
ow colouring-matter of the pyrazolone series. (225,097.) 
' — Applications 

Akt.-Ges, fur Anilin-Fabri kation. Treatment of artifieial 
roads. 28,375. Nov. 20. (Gor., 30.11.23.) 

Case, Harrow, and Novocretes, Ltd. Method of treating 
brous materials. 28,072 and 28,073. Nov. 29. 

Crosfield. Manufacture of paper etc. 28,284. Nov. 20/ 
Deutsclie Gasgliihlieht Auer Ges. Mnnufoclurc of solutions 
rom cellulose otc. 28,574. Nov. 28. (Ger., 29,11.23.) 

Soc. do Stenrinerie et Savonnerie de Lyon, and Bert bon. 
tdanufnoturo of soluble cellulose esters. 28,570. Nov. 28. 
ft.— -Complete Specifications Accepted 


Lilioufeld. Process for Improving cotton. 

Manufacture of artificial silk 

and Kberleiu. Dyeing fabrics 


18,000 (1923). 

210,470.) 

12,797 (1924). Stevensoi 
•om viscose. (225,135.) 

J/l. — Applications 

Colloisil Colour Co., Ltd 
8,000. Nov. 29. 
r Southeombe. Dyeing and compositions therefor. 28,078. 
f u\ 24. 

. — Complete Specifications Accepted 

13,445 ( 1923). British Celaneso, Ltd., and Ellis. Dyeing 
^colouring of products made with cellulose acetate. (224,925. ) 
15,279 (1924). Sehlumpf. Machines for treating varns in 
Lks with liquid. (218,297.) 

|L— Applications 

[ Y'rosland. Kiln for calcining lime, cement, etc. 28,409. 
11 V. 27. 

Forrester (International Filter Co.). 28,308. Sec NIX. 

VIII. — Application; 

Eijssen. Metallisation of porcelain or glass. 28,542. 

Nov. 28. (Holland, 15.2.24.) 

Tams. China body for manufacture of pottery. 28,044. 
Nov. 24. 

IX. — Applications 

Cropland. 28,409. Nee VI J. 

Parker, and Vickors, Ltd. Hotary kilns for burning cement 
etc. 28,507. Nov. 27. 

X. — Applications 

! Coles. Protection of metallic suifaees. 28,017. Nov. 29. 

Ilagluml. Production of metals and alloys. 28.300. 

Nov. 20. 

Johunnsen. Treatment of ores etc. 28,209. Nov. 25. 
(Ger., 7.12.23.) 

Marino. Process for de tinning iron etc. 28,250. Nov. 25. 
Metals Production, Ltd.* Moulden, ami Taplin. Heat- 
reatment of copper ores. 28,478. Nov. 27. 

Peukert. Welding aluminium etc. 28,440. Nov. 27. 
!er., 12.12.23.) 

Complete Specifications Accepted 

43,036 (1923). Edwards. Treatment of tin ores, eoncen- 
ete. (224,923.) 
iol«1L253 (1923). Mordey. Electromagnetic separation or 
lC \^ent ration of minerals. (224,924.) 

Uj’^7 ( 1 923). Wade (Byers Co.). Manufacture of wrought 
...1 and alloys thereof. (224.941.) 

21,558 (1923). Smith and Garnett. Magnetic alloys and 
heir application. (224.972.) 

1 26,478 (1923). Maselunover. Tilting furnaces for smelting 
hietals. (205,835.) 

; 29,123 (1923). Jones. Anodes for use in electro -plating. 
1 225,052.) 

** £9,477 (1923). Dyson und Sutton. Method of elect ro- 
alurninium and its alloys. (225,068.) 
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30,948 (1923). Gonnelly and Stewart. Metallic coat ing- 
composition. (225,072.) 

XL — Applications 

Browne. Electric batteries. 28.351. Nov- 20. 
Constantin Electrodes. 28,056. Nov. 29. 

XL-— Complete Specifications Accepted 

21,558 (1923). Smith and Carnot l. N. 1 \ 

29,123 (1923). Jones. Sec X. 

29,477 (1923). Dyson urn! Sutton. , N 

XII. Applications 

Baines and Johnstone. Treatment of oleaginous matter. 
28,555. Nov. 28. 

Metallbank und Motallurgisehe Ges. Akt.-Ges., end 
Gensecke. 28,155. Sc c XX. 

XII. — Complete Specification Accepted 

13.763 (1923). Lever Bros., Ltd., and Craig. Helming of 
oils and fats. (224,928.) 

XIII. Applications 

Blumenfeld and Mayer. Preparation of titanium pigments. 
28,557 and 28,558. Nov. 28. 

Coleman. Lumiuovts paint 28.234. Nov. 25. 

XIII. — Complete Specifications Accepted 
21.412 (1923). Chernisoho Fabrik auf Action vorm. E. 
►Sobering. Manufaeture of resin-like products. (202,997.) 
23,699 (1923). Whyte. Paint. (225,001.) 

1300 (1924). Farbenfahriken vorm. F. Bayer und Co. 
Sir- IV. 

XV. — Applications 

Neill. Production of glues etc. 28,222. Nov. 25. 
Sehryver. Manufacture of gelatin. 28,676. Nov. 29. 
XV.— Complete Specification Accepted 

25.611 (1923). Leather Products (Yorkshire), Ltd., and 
Hutchinson. Strengthening and wntcrproofiiiig leather. 
(225,018.) 

XVII. — Complete Specifications Accepted 

555 (1924). Veeehis, Extracting sugar from beet. 
(209,738.) 

5510 (1924). Seliluter. Production of rice starch. 

(225,101.) 

XIX. Applications 

Forrester (International Filter Co.). Base-exchange 
materials. 28,368. Nov. 26. 

Hartley. Dewatering activated sludge. 28,064. Nov. 24. 
Bigbv. Cereal products. 28,282. Nov. 26. 

XX. — Applications 

Deutsche Gold- und Silbeischeidoanstnlt vorm. Boessler, 
and Albert. Production of unsvin metrical arseno-cotn- 
pounds. 28,158. Nov. 24. 

Deutsche Gold- und Silberschcideanstalt vomi ltoessler, 
and Albert. Production of derivatives of organic arsono* 
compounds. 28,589. Nov. 28. 

Johnson (Ba disc he Anilin und Soda Fabrik). Manufacture 
of carbonyl compounds. 28,349. Nov. 26. 

Metallbank und Metallurgisehe Ges. Akt. Ges. and Gen* 
secke. Distillation of fattv acids etc. 28,155. Nov. 24. 
(Ger. 28.11.23.) 

XX. — Complete Specifications Accepted 

26,617 (1923). Etablissernents Poulenc Fro res, and 

Oeehelin. Manufacture of hyclroxylated aliphatic arisinio 
acids. (206,152.) 

9590 (1924). Cttssella u. Co. Manufacture of an arsenic 
compound of the aromatic series. (214,628.) 

XXII. Application 

Mexco, Ltd., and Scott. Explosives. 28,670. Nov. 29. 

XXIII. — Application 

Jung. Apparatus for ascertaining composition of gaseous 
mixtures. 28,120. Nov. 24. (Ger. 29.11.23.) 

XXIII. — Complete Specification Accepted 

51 (1924). Conick. Pipette. (225.084.) 
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GENERAL NOTES 

Official Trade Intelligence 

The Department of Overseas Trade (Development 
and Intelligence, 35, Old Queen Street, London, 
S.W.l) has received the following enquiries for 
British goods. British firms may obtain further 
information by applying to the Department and 
quoting the specific reference number: — Algeria : 
Oils, copper, sulphate (591) ; British India : Copper 
(The Director-General, India Store Department, 
Branch No. 10, Belvedere Road, Lambeth, S.K.l) ; 
Chile : Leather (593) ; Egypt : Leather (590) ; Oil, 
paint, varnish (C.X./1328); Switzerland : Rubber, 
asbestos (589) ; United States : Cement (592). 

Dyestuffs (Import Regulation) Act, 1920 

The following statement relating to applications for 
licences under the Dyestuffs (Import Regulation) 
Act, 1920, made during November has been furnished 
to the Board of Trade by the Dyestuffs Advisory 
Licensing Committee. 

The total number of applications received during 
the month was 439, of which 335 were from merchants 
or importers. To these should bo added 12 cases 
outstanding on November 1, making a total for the 
month of 451. These were dealt with as follows : 
Granted, 304 (of which 273 were dealt with within 
seven days of receipt). Referred to British makers 
of similar products, 89 (of which 77 were dealt with 
within seven days of receipt). Referred to reparation 
supplies available, 23 (all dealt with within two days of 
receipt). Outstanding on November 29, 1924, 35. 

Of the total of 451 applications received, 373 or 
83 per cent, were dealt with within seven days of 
receipt. 

Irish^Beet Sugar 

The British Sugar Beet Society is informed that 
the Irish Free State Government is prepared to give 
State assistance to any beet sugar factory scheme 
operated in that country, on lines which will take 
into account the entire absence up to the present of 
experience and education in this new industry. 
Lord ffrench has consented to act as secretary and 
take charge of preliminary arrangements for the for- 
mation of an Irish society which is already in 
contemplation. 

Par and Tar Products in Germany 

H.M. Commercial Secretary at Cologne reports 
that the recent revival in business in tar products 
in Germany is due to the decrease in production 
which is forcing the distillers to buy from producers 
who art? not bound by contracts and are able to sell 
tar freely. Prices have increased from 3-50 marks 
to 5-50 and 0 in. or more per 100 kg., but prices 
for finished products have not risen, but rather fallen, 
despite the fact that distillation costs are estimated 
to be at least one-third of the raw tar price. In 
East, South and Central Germany stocks of pitch 
Are completely sold out and the oil production is 
entirely absorbed by the consumers. Business in 
naphthalene is quiet, but the demand for anthracene 
for dye manufacture exceeds the production. 


PUBLICATIONS RECEIVED 

Fuel, Solid, Liquid and Gaseous, By J. S. S. Br&me. 
Third edition. Pp. xv + 388. London: E. Arnold 
and Co., 1924. Price 18s. 

The Rare Earths, their Occurrence, Chemistry and 
Technology. By 8. I. Levy. Second edition. PpJ 
xiii-j-362. London : E. Arnold and Co., 1924. Pried 
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inquiry. Some of those questions, in fact, as many 
as time and space would allow, have been discussed 
in our editorial columns, and, though wo are ham- 
pered by much modesty, we like to think that some, 
at least, of our words have not gone unheeded. It is 
of interest, in our survey, to observe what our 
regenerated cousins, the physicists, are thinking 
about, and those who wish to know cannot do better 
than obtain a little book, “ Physics in Industry,” 
which Humphrey Milford and the Oxford University 
Press publish for the Institute of Physics, at the 
modest price of three shillings. One of the three 
lectures given in the book discusses the applications 
of physics in the ceramic industries, and we cannot 
resist the temptation to quote : “ Chemistry without 
physics would be a poor subject. Indeed . . . 

chemistry without physics would be purely descrip- 
tive, much like descriptive mineralogy. The invasion 
of physics has prevented chemistry from developing 
into an elaborate collection of recipes after the 
style of a cookery book. The points of contact are 
said to belong to physical chemistry ; physics, or if 
you like, physical chemistry, is busy revolutionising 
inorganic and organic chemistry.” These are hard 
words, and a chemist is responsible for them. The 
lecturer is Dr. Mel lor, the author of a Treatise on 
Inorganic Chemistry which we should call monu- 
mental if such a word did not suggest a mason’s 
yard rather than a well-thumbed book. What can 
be said in reply ? 

* * * 

Prof. G. T. Morgan was in his own home and 
surrounded by his friends and neighbours, when he 
took the chair at Birmingham on the occasion of the 
joint dinner of the local sections of the Society and 
the Institute. He diffused a feeling of hospitality 
and friendliness, and his dual position as chairman of 
both sections emphasised the co-operation which 
has been gradually springing up during recent years. 

The Society exists primarily to promote the welfare 
of applied chemistry, the Institute primarily to 
promote the welfare of chemists. In these prime 
factors there is much that is common to both. The 
residual affinity of the two bodies is considerable, 
and capable of easy co-ordination. Their induced 
polarities may alternate and be capable of more than 
one interpretation, but there is beyond doubt a large 
sphere of influence outside the primary functions of 
these bodies, capable of being directed and used 
for the greater benefit of mankind. The existence 
of joint dinners, common committees and common 
chairmen is evidence of this. Mr. Woolcock in his 
address dwelt briefly on the benefits derived from the 
exhibition at Wembley. No-one is more competent 
than he to speak of Wembley. In London recently 
we havo had no days, merely gloomy intervals between 
nights. It seems to us that our President has now 
no time in London, he has merely hurried intervals 
between journeys all over Great Britain. His faith 
in the Society and the progress it is making spur 
him from city to city and from section to section. 

We know that he has this faith and we know it is 

i 'u stifled. Sqhb fetith must produce something ; we 
mow not wi$ep&rill come of it, but are prepared to 
wait ami see. v " 


INDUSTRY 

MODERN ELECTROLYTIC CELLS / 

By Prof«Mor A. J. HALE 

(Continued) 

Diaphragm Cells. These occupy a prominent 
position to-day, and most of the large installations in 
this country, France, Italy and the United States are 
of this type. The earliest forms,, some of which are 
still in use, were the Hargreaves- Bird (Fig. 20), the 
Griesheim Elektron, Billiter-Siemens, and the Out- 
henin-Chalandre cells. 

The first has been worked from 1809 and is now in 
use at Middlewich (also in Austria) for the production 
of sodium carbonate or caustic soda and chlorine. 
It was one of the earliest cells and followed by a few 
years the installation of Elektron diaphragm cells 
which was started near Frankfurt in 1890. 



Fig. 20 
Hargreaves- Bird Cell 

Each Hargreaves cell consists of an iron tank lined 
with cement and about 10 ft. long, 5 ft. deep, and 2 ft. 
wide. It is divided longitudinally into three com- 
partments by two asbestos sheet diaphragms, A, 
each of which is supported on the outer side by a per- 
forated copper sheet which serves as cathode. The 
centre or anode compartment, which carries a row of 
graphite anodes, is supplied with brine. During the 
electrolysis this percolates through the diaphragms, 
and, as fast as caustic soda is formed on the cathode 
sheet, it is swept down to the bottom of the outer 
compartment by steam and carbon dioxide. Since 
this cell closely resembles recent cells such as the 
Allen-Moore and Nelson cells for producing caustic 
soda, there seems no reason why the more valuable 
product should not be made in the Hargreaves-Bird 
cell instead of sodium carbonate. 

The Griesheim cell (Fig. 21) consists of a steam- 
jacketed tank, in which cement boxes, each of which 
contains a magnetite anode, alternate with sheet-iron 
cathodes. The wall of the tank acts also as a cathode, 
and therefore the cement boxes containing the anodes 
act as diaphragms. 

The chief installation is at Bitterfeld, in Saxony, 
where the power, aggregating something like 
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h.p;^ is obtained torn the. combustion of 
Rgnite, which occurs in the locality. 

The Billiter-Siemens cell resembles the Billiter- 
Iieykam cell, already described, but a diaphragm 
constructed of asbestos and barium sulphate is fixed 
horizontally at the mouth of the bell. The cell was 

in German y and America 
before 1914, and an improvement in the design was 
made in 1916 (E.P, 101,440). * 
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Fig. 21 

Griesheim Elektron Cell 

The Outhemn-CJ’ ftlandre cell has been extensively 
used in h ranee and Switzerland since about ISO'i 
and was extensively used for the production of 
<■’ chlorine during the war. The cell (E.P 15 906/93) 
shmra in vertical section in Fig. 22, is of earthenware 
and is divided into an inner anode and two outer 
i|«athode compartments by two vertical partitions 
through which pass the porcelain tube diaphragms! 
SSThe graphite anodes are attached to the positive ter- 
ininals U, and are situated between tho slopinir un- 
glazod porcelain tubes, which serve as diaphragms and 


within which the negative iron lugs project. The 
porcelain tubes are open atdioth ends, so that hydro- 

fnrm^T 3 UI i‘!' to *' )0 '' ol,ectill g cathode chamber 
formed by partition \ , whilst the caustic soda liquor 
• formed flows downward to the bottom of the cathode 
compartment and is drawn olT through the pipe V 



Fic». 22 

Outhenin-Chalandre Cell 


Ihe more recent diaphragm cells include the 
^Nelson, Allen -Moore, Wheeler, Vorce, and Gibbs 
cells, the last three of which are cylindrical. The' 
Basle cell is rectangular, but is rather different in 
design from the rectangular cells already mentioned. 



SccTto* ww 


Fig. 19* 

Jenkins Bell Cell 

P* 1231 of previous issue for description 
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All are simple in design and lifyve a high efficiency, 
and some of them in particular are displacing the 
older cells in all up-to-date installations. 

In considering the merits of the different cells for 
chlorine and alkali, account must be taken of the 
facts which appear in the tabular statement given at 
the end of this section. 

A diaphragm will need replacing after six to twelve 
months, of service, its resistance will necessitate a 
slightly higher voltage than will be required by a bell 
cell of equal capacity, and the brine must be purified 
before admission to the cell, otherwise the diaphragm 
resistance will increase considerably, owing to 
clogging of the pores. Like bell cells, they give an 
alkali liquor containing much salt (14 per cent., 
approximately), which has to be removed during 
evaporation for solid caustic soda, whereas the 
caustic liquor obtained from mercury cells is 
practically free from salt. 


NCTfc LtN6TH OF Cttl 60 COHTAinS 14 AHOOeS 



Nelson Patent Electrolytic Cell 


Although mercury cells can be worked at higher 
current densities (15-20 amperes per sq. dm.), and 
give more concentrated alkali which is practically 
free from salt, there are difficulties associated with 
the proper flow of the mercury in such cells, and the 
initial cost of mercury, an^pnting to some thousands 
of pounds for an avoragemtallation, may be reason- 
ably regarded as an mxd^Mfdary expenditure. 

.No bell or gravity celldi as simple in structure as 
the more sirnple^kphragm cells, and generally they 
give a less c^Hwvted caustic liquor. The Nelson 
cell (U.S.P*Ji|Hfo / 15) is a development of the older 
MacDonaMfpHHpd occupies less floor space than 
many ceMfeyEp^r unit (Fig. 23) consists of a steel 


container in which a perforated U-shaped cathode of 
steel sheet is welded to supporting angle irons. The 
asbestos cloth diaphragm is fastened to the inside of 
the cathode, and internal to this is the anode com- 
partment containing graphite anodes immersed in 
the brine and supported by a slate gas dome ; the 
ends of the anode compartment are closed by blocks 



Fig. 24 

Allen-Moore Cell 

of cement. Steam admitted to the cathode spaces 
serves to remove the strong caustic soda formed on 
the electrode, and to maintain the temperature, re- 
quisite for smooth working. Each cell is about 6 ft. 
in length and 10 ins. wide. During the European war 
an installation of Nelson ceils at Edgewood Arsenal 
in America was producing 100 tons of chlorine and 
the same amount of caustic soda per day. 



Fig. 25 

Allen-Moore Cell 

The Allen-Moore cell is similar to the last cell in 
nihny respects, and was first installed in America in 
1912j& It consists of a rectangular framework of rein- 
forced^ eonereto formed by a base, two ends and a 
top ^Figs. 24 and 25). When the long rectangular 
openings in the side are closed by the diaphragms 
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a,ni perforated cathode sheets, the interior forms the 
ahode ckn&oartment. 

* The shallow iron side plates when clamped into 
c position keep the cathodes and diaphragms in posi- 
tion, and form cathode spaces or either side of the 
abode compartment. Such arrangement greatly 



Fra. 20 

Cranston and Le Bar Cell 

I militates the changing of diaphragms, when this is 
bcessary, and renders the interior of the cell easily 
bcessible. Brine is admitted to the anode compart- 
lent through a hard rubber float- valve, which auto- 
ifttically controls the level of the brine in the eom- 
artment, and the graphite anodes are connected to a 
ositive bus bar running along the top of each cell, 
laustic soda percolating through the cathode's is re- 
moved in an atmosphere of steam and hydrogen by 



Fio. 27 

Townsend Cell 


flowing down the face of the cathode plate into the 
channel trough of the cathode box, whence it leaves 
by discharge pipes for the caustic soda store tank. 

The Marsh cell (U.S.P. 1 ,443,797 /23) is a rectangular 
diaphragm unit similar to the two just described, 
but the cathodes of perforated sheet steel are corni- 
gated to conform to the surface of the horizontal 
graphite anodes, and asbestos paper diaphragms are 
clamped to the cathodes. Each cell is about 4 ft. long 
and 1 ft. wide. 


A vertical section of a rectangular cell patented by 
J. Cranston and W. D. Le Bar (E.P. 194,428/21) is 
shown in Fig. 26. The body portion, 1, is made of 
slate or concrete in which are suspended graphite 
anodes, 8. A portion of each side of the body is cut 
away, and against this part is fixed the diaphragm of 
asbestos, 15, backed by a perforated metal sheet 
cathode, the lower end of which is turned up to form 
a trough, 19, for collecting the caustic liquor formed 
on the outside of the electrode. The sides, 4, of the 
upper portion of the cell body extend into the elec- 
trolyte to form a sealing wall between anode and 
cathode chambers, so that chlorine formed in the 
anode compartment is effectively separated. The 


• 14 



Fm. 28 

Gibbs Cell 


anodes are inserted through slots separated by par- 
titions, 7, in the top of the body, and are mounted in 
sets upon metallic plates, 9, 10, forming a gas-tight 
connexion. A sheet of metal, 21, from the top of the 
body extends into the trough, 19, and thus forms a 
sealed chamber for collecting hydrogen. The ter- 
minal cathode bars are shown at 18. 

The Townsend cell (Fig. 27) has been in use at 
Niagara since 1905. It resembles the Hargreaves- 
Bird cell in general structure, also the Allen-Moore 
cell, but the cathode compartments contain kerosene, 
which floats on the top of the caustic soda liquor, 
and the latter overflows through the swan necks, EF. 
The effect of the oil in contact with the cathode is to 
cause the caustic soda, to form spherical drops, which 
are rapidly removed from it, thereby falling through 
the oil to the bottom of the compartment. Each 
cell is about 8 ft. long, the body consisting of bottom 
and ends made of cement or concrete, to the foot of 
which two strong iron plates, CC, forming the outer 
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fjc* 


containing walls, are clamped, Kerosene supply 
pipes are shown at DD. 

The Gibbs cell (cylindrical diaphragm) is one of the 
most important of this type, which is the most con* 
venient and most efficient type in use at the present 
time. Gibbs cell (Fig. 28) is installed at the works of 
the Pennsylvania Salt Company, United Alkali 
Company at Widnes, and the Canadian Salt Company, 
Ontario. The Vorce cell, introduced at about the 
same time (1907), and the Wheeler cell are similar in 
construction. 



Wheeler Cell 

The outer body of the Gibbs cell is of iron, carbon 
a nodes being fastened to the cover and dome , which 
form the top of the cell. The diaphragm, which is 
submerged on both sides, is fastened to a flat annular 
ring, at the top, which, like the cover, can be easily 
removed for cleaning and inspection. The cylindrical 
steel Mgjiode supports the diaphragm, and is covered 
withjraiarge number of projections which help to 
supjfflHfethe diaphragm and at the same time serve 
as pjSpts of e lee trica^Ap t i vi ty on which highly con- 
• centrlted caustic sod^^ formed, and from which it 
itfis removed with ooai^rable rapidity, thereby pre- 
I : venting any fornfl^ion of hypochlorite or chlorate. 

** The brine 18, serves to maintain a correct 

' level in the (@^j|hich is 28 ins. in diameter and 4 ft. 
high. Such JHHft can take 800 amperes at 3*6 volts, 
and runs wMBj&uergy efficiency of 00— 62 per cent., 
which is that of the best cells. 




The Vorce cell is cylindrical and is fitted with a 
circle of graphite anodes in a centre compartment, 
which is fed from beneath with saturated brine. A- 
1000*ampere unit is 26 ins. in diameter ami 40 in*.: 
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CoMFAaisON* Table of Efficiencies 


Cell 

Capacity 

in 

Voltage 

Current 

Energy 

Concentration 
nf alkali, 

Kw.-hrs. per 
kg. NaOH 


amperes 


efficiency 

efficiency 

g. per litre 

Castner mercury 

500 

4-2 

94 

50 

200 

3*4-4 

Aussig bell . , 

600 

3*6 

85 

49 

HO 

3*1 

Bill iter-Siemens 

2000 

3*1 

92 

68 

1 20 

*24 

Nelson . . . ... 

.. 1000 

3*7 

90 

60 

120 

2-5 

Gibbs ... . . 

800 

3-6 

94 

60 



2-5 

Basle cell 

. . up to 10,000 , . 


90 

59 


2-0 


high, and the floor space required is approximately 
15 sq. ft., as compared with 25 sq. ft. for a Nelson 
unit, or 60 sq. ft. for an Allen-Moore unit of the same 
capacity. Its output is 5 lb. of. caustic soda per sq. 
ft. of floor space per day, compared with 2*7 lb. and 
1*2 lb. for the Nelson and Allen-Moore cells, re- 
spectively. 

Its weight is 600 lb., compared with 2500 lb. for 
the Allen-Moore cell, whilst the weight of graphite 
anodes are approximately : — Vorce, 214 lb. ; Nelson, 
240 lb. ; Allen-Moore, 440 lb. 

These figures quoted in favour of the Vorce cell 
also hold for the Gibbs and Wheeler cells. 

The Wheeler cell (Fig. 29) is shown in vertical 
cross-section. Its similarity to the usual make of 
cylindrical cell is apparent, and the diaphragm is not 
submerged on the cathode side. The brine is admitted 
through the bottom to the centre of the cell and 
evenly distributed to all parts. Discs of dielectric 
material form the top and bottom of the cell, that at 
the bottom being reinforced with a steel trough, 
which also acts as a collector for the caustic liquor. 
The cell is stated to operate with a particularly thin 
asbestos diaphragm, which insures a high efficiency. 
An installation of Wheeler cells is shown in Fig. 30. 

The last diaphragm cell to be described will be that 
of the Society of Chemical Industry in Basle, which is 
installed in France, Switzerland and Italy. A rect- 
angular concrete tank (shown in longitudinal and 
Iraix’erso section, Fig. 31), having an area of 50 
sq. ) is filled with brine, whilst graphite anodes 
and self -propulsive cathodes of iron rod arc sub- 
merged as indicated. Each cathode rod is encased 
in asbestos, which terminates at the top in an iron 
tube, through which a hydrogen and caustic-liquor 
foam passes to a covered iron channel. The propul- 
sh 1 effect produced by the rising bubbles of hydrogen 
cal w a circulation inwards of the electrolyte, the 
spec jpf which depends on the current density at the 
cathodes. Several such cathodes screwed into a 
gutter form a cathode unit, the gutter itself being 
screwed on a frame, which serves as negative con- 
ductor. The anode unit consists of a narrow bell 
made of non-oondueting material, into which the 
carbon anode is fixed, and which has an outlet for 
chlorine. To the bell an asbestos bag is attached. 
The anodes and their asbestos diaphragms last about 
three years. The electrolysers in use at Mon they, 
Switzerland, have a capacity Up to 7000 amperes 
and produce 240 kg. of caustic soda per twenty-four 
hours. 

(To. be eentimed) 


ACADEMIE DES SCIENCES 

On October 20, Prof. H. Le Chatelier read a paper 
on the variation of the viscosity of glass as a function 
of the temperature. Within a temperature difference 
of 500 to 1000° C., the viscosity may vary from 1 to 1 
milliard. M. A. Lumiere, who had announced in a 
previous paper that a normal human serum toxic 
for the guinea pig became harmless when ex])Osed to a 
vacuum, advanced an explanation according to which 
the slight flocculation produced by the vacuum 
sufficed to prevent the toxic shock. M. Lindet 
presented a note by M. Guittonneau, showing that 
the Microsiphonaceae of the soil assimilate with 
practically the same facility ammoniacal, nitrous and 
nitric nitrogen. The quantity of combined carbon 
available as a source of energy determined the 
utilisation of mineral nitrogen. 

On October 27, amongst other papers, there was 
an interesting one by M. M. Stoklasa and Penkava, 
oil the comparative radio-activity of the air in the 
potash mines of Alsace, in Vesuvius, and in the 
Solfatara, showing the influence of radio-activity on 
the growth of plants and the fixation of atmospheric 
nitrogen. 

On November 17, the Academic heard the funeral 
oration to Sir Archibald Geikie, a foreign member of 
the Aeademie since 1917. A paper by L. Barrab^ 
and P. Viennot described a discovery of an oil field 
at Gabian (Herault). A description was given of the 
technical and geological considerations which led 
the authors to select a site for the boring which 
passed through the upper trias into a region specially 
favourable for the accumulation of oil. M. Dcslan- 
dres, discussing band and line spectra, deduced a simple 
law correlating the radiations of simple bodies. 
M. Behai described the work of M. Freundler on the 
action of light on stannous iodide, showing that the 
association of iodine, tin and sodium which occurs 
in sea-water, plays a part in that dissimilation ” 
of iodine which the author had discovered in Lamin- 
aria} at certain periods. A paper by M. Lebeau 
described the transformation of the diamond into 
graphite, this change taking place progressively in a 
vacuum between 1500 and 2000° C. M. Chaussin 
described the cultivation of wheat with and without 
fertilisers, and showed that the higher yields obtained 
with fertilisers correspond (1) to a greater osmotic 
pressure in the leaf and stem ; and (2) to a much 
greater value for the ratio of the mineral matter 
to the total extract in the soluble part of the 
leaf. 
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COLLOIDAL PROTECTION* 

By JEROME ALEXANDER 

Intellectual inertia is, perhaps, the most appropriate 
term to apply to that attitude of mind which resists 
the acceptance of truths inconsistent, or apparently 
inconsistent, with previously-accepted or” classical ” 
ideas of science. In most cases in industry, practical 
men arc far more numerous than chemists and are 
continually in close contact with actual operating 
conditions ; and in addition to the mere numerical 
advantage in opportunity for observation thus 
ivon, the practical man is usually not handicapped 
y prior knowledge of what he must see, and what 
it is unorthodox to observe. 

It is for this reason that technical practice fre- 
quently is far in advance of theoretical or scientific 
knowledge. Another reason is that many teachers 
of chemistry look askance at experimental data 
which do not fit into the already sufficiently numerous 
and complicated laws and principles that they must 
make plain to the coming generation. And, finally, 
when non-conformist facts stubbornly press their 
way forward, the attempt is generally made to 
force them into compliance with existing theories. 
Thus tbo purple of Cassius was regarded by Berzelius 
to be a definite chemical compound, for on precipi- 
tation and re-solution it acted as a unit ; and for 
many years it was so accepted. About twenty 
years ago, however, Zsigmondy proved it to be an 
adsorption compound by showing that it could be 
synthesised by simply mixing colloidal gold and 
colloidal stannic acid ; and just recently A. Huber 
( Physikal Ze.it., 25,45 (1924)) confirmed Zsigmondy’s 
proof by X-ray analysis, which showed that none 
of the gold is chemically combined wfWi the tin. 

The technical use of what we now call “ protective 
colloids ” goes back into the dim mists of antiquity. 
The Chinese used glue in tl$ manufacture of their 
ink to deflocculate the lamp-black, just as they also 
used sheeps* thyroids to aid morons — both worked. 
And the ancient Egyptians used gum (probably 
acacia) in their inks for the same reason, and made 
their day as workable as that of Babylonia by the 
use of infusions of straw. The alchemists of the 
Middle Ages produced their aurum potabile by reducing 
solutions of gold in the presence of stabilising ethereal 
oils ; and at least as early as 1794 silk was dyed 
with colloidal gold. Berzelius, in his Lehrbuch (1844), 
gives recipes for producing several shades of colloidal 
gold, and long prior to this, isinglass, egg albumen, 
and starch were used for the same purpose. 

In 1897, just before Zsigmondy (1898), unaware 
of Fagtday’s earlier (1856) work with “ jelly ** as a 
proJjpSor for colloidal gold, had independently redis- 
cofflpl the phenomena, vo^ Meyer and Lottermoser 
(J. Wtxk. Chem., 56, 241) recognised the protective 
action. They drew attention to the fact that albumin 
stabilises silver sols — a fact Well known to practical 
photographers. In his book 11 Anorganische Kol- 
loide,** p. 60 (1901), Lottermoser said : " On the 
addition of wy stable colloids, such as albumin, 

* Paper redfinfer* the American Section of tho Socioty 
of Ohwnicflri^^Pfery on May 10, 1924. 


gelatin, agar, or gum arabic, to a silver sol* no= 
precipitation is caused by electrolytes until the* 
stable colloid is coagulated. Tho loss stable silver 
sol is thus protected against the electrolyte by the 
more stable colloid ; it becomes more like it in its 
behaviour.” 

To put it tersely, a protector is a substance that 
opposes tho aggregation of molecules or particles 
into larger groups. It is natural to expect that 
substances will vary widely in their protective power, 
if, indeed, they show any protective action at all ; and' 
also that a substance which is a protector in one 
set of conditions, may, under other conditions, show 
a different degree of protective action, or none at 
all. To establish some measure of protective action, 
Zsigmondy determined the number of milligrams 
of protective substance which would just fail to 
prevent 10 c.c. of pure colloidal gold solution from 
changing its colour from red to violet upon the 
addition of 1 c.c. of 10 per cent, sodium chloride 
solution. These ruby-red gold sols contain 0'005 — 
0 006 per cent, of gold, and are exceedingly sensitive 
to traces of electrolytes. Tho subjoined table gives 
such “gold numbers” for a variety of substances, 
taken from the results of Zsigmondy and of 
Schryver : — 


Sub 3 tanco Gold numbor 

Gelatin 0-005 to 0 01 

Russian glue . . . . • • • . 0 005 to 0-01 

Isinglass 0 01 to 0*02 

Casein (in ammonia) . . . . • . 0 01 

Egg-globulin .. .. .. • . 0-02 to 0-05 

Ovomucoid . . . . . • • • 0 04 to 0 08 

Glycoprotein . . . . • • • • 0 05 to 0*1 

Amorphous egg-albumin . . . . 0 08 to 0 06 

Crystallised egg -albumin .. .. 2 0 to 8 0 

Fresh egg-whito . . . • . . • • 0-08 to 0-15 

Gum arabio . . . . . • • • 0*5 to 4*0 

Gum tragacanth . . . . . . • • 2*0:1: 

Dextrin . . . . • . . . • - 6 0 to 20*0 

Wheat starch 5 0± 

Potato starch .. .. . • •• 25*0i: 

Sodium oleat.o . . . . • • • • * 0*4 to 1*0 

Sodium stearate at 100 degrees . . . . 0*01 

Sodium stearate at 60 degrees . . . . 10*0 

Deutoro-albuinoso . . . . • • co 

Cane sugar . . . • • - . . oo 

Urou . . . . . . • . . . co 

Stannic odd sol (old) co 


The results with sodium stearate indicate that 
the degree of dispersion of the protector is a very 
material factor in its action, just as it is in tho 
detergent value of soap, and lends support to the 
generally-accepted view of Bcchhold that protective 
action is consequent upon the adsorption of a layer 
of the protector at the interface between the dispersed 
and tho dispersing phase. The thinness of tho layer 
seems obvious from the fact that Zsigmondy could 
see no diminution of the Brownian motion caused 
by it, nor any ultramicroscopio evidence of its 
existence. Since protectors are substances having 
considerable attraction for water and, as a rule, a 
great swelling capacity, it is not unlikely that after 
ordinary desiccation they may swell enough to force 
the constituent particles of tho protected substance 
far enough apart so that they are beyond the range 
of molecular attractive forces which is ordinarily 
estimated to be about 50 ft/x. But it is not intended 
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to go hers into the mate of theoretical discussion— 
she experimental facts of protection are interesting 
and suggestive," * 

' , ^ ca ? itftl i««tanoe of the effect of colloidal pro- 
tection is seen m the case of milk, where the casein, 
an unstable colloid, is proteoted or stabilised by 

J 31 tiie olc *er books this relation of 
^the two proteins was obscured by the practice of 
H^portmg their sum as “ total proteids ” ; but the 
TWing table, based on the averages of Koenig 
i mCrf 8ho r® . the ^ eat differences between milks! 
§ r e P ™ e importance of the casein-lactalbumin 
iff# in determining these differences : — 

. Average* Composition of Various Milks 
? Kind 
(Cotv 
jVVoman 
I Goat 
■ Ewe 
I Mara 
/Aae 


Casein 

Lactalbumin 

Fat 

302 

• . 0*53 . . 

3*64 . . 

1-03 

.. 126 .. 

3*78 . . 

3*20 

. . 1*09 . . 

4*78 . . 

4*97 

.. 1*55 .. 

6*86 . . 

1*24 

. . 0*75 . . 

1 - 21 .,.. 

067 

.. 1*55 .. 

1*64 .. 


Lactose 
4-88 
6-21 

4 - 46 
4*91 

5 - 67 
5-99 

Ixperiment shows that cows’ milk is much more 
ply coagulated by acid and by rennin than is 
hers milk, and that the coagula of mothers’ 
if formed, are much finer. The addition of 
protector-proteins like gelatin or albumin, 
tbonydrates like dextrin, Irish moss, or gum arabic, 
even salts like sodium citrate — will make cows’ 
ilk behave more like mothers’ milk, and will make 
more digestible for the infant. Regarding the 
r ?bly protected asses milk, so eminent an authority 
A. Jacobi stated as far back os 1888 that it is a 
£ge to which the physician flies when neither 
m milk nor even mothers’ milk is tolerated. 

8* this connexion it seems probable that any cause 
Ick deoreases the proportion of lactalbumin to 
fcin in mothers’ milk — such as nervous shock or 
»mia— will tend to register itself in a digestive 
»t in the nursing infant. This ratio undoubtedly 
with the period of lactation as well as in different 
I, so that the milk of a herd is much more uniform 
j that of one cow. 

Plural Protection 

An outcome of these observations on milk was the 
joveiopment of the idea of double or plural protection. 
■no attempt to produce an imitation of casein bv 
ming a precipitate of calcium phosphate in the 
,asence of protectors (gelatin, gum arabic) was not 
i A™ 1 when the protector was added to the phosphate 
solution or to the calcium solution. On reflection, 
however, it was evident that in the organism, both 
the reacting solutions contain protectors, and on 
protecting both the sodium phosphate and the 
calcium chloride, there was obtained a colloidal 
calcium phosphate which could be precipitated by 
acid or by rennin. Olivo oil was emulsified in this, 
ana a stable imitation milk was obtained. 

Several instances exist in the literature where this 
principie has been unwittingly used to produce ultra - 
one dispersions. Thus in the grainless emulsion of 
LAppmann (so called because of the fact that it is 
JSfflW. recipe calls for the addition of 
. j the reacting solutions of potassium 

bromide and silver nitrate. Carey Lea eroded 


■ ■ 

?, ilver by tJ »e protective 

“j* ,° the silver nitrate and to the ferrous 

~Z' ^ produced extremely fine precipitates or 

even colloidal solutions by adding gelatin to each 
of his reacting solutions. 

The value of this principle in technology is obvious 
and m medicine and in biochemistry it must be of 
exceedingly great importance, for in the organism all 
reacting solutions are protected. The work of 
Auguste Lumidre and others has shown the disastrous 
consequences that follow the formation of flocculates 
of sufficient size to cause nerve irritation, capillary 
embolism, and the wide variety of symptoms that 
may follow more or less directly or indirectly from 
the appearance in the blood stream of particles of 
unuBual dimensions. In addition, protectors very 
generally lead to the formation of crypto-crystalline 
structures, obviating sharp crystalline deposits. 

Autoprotection 

Sinoe every substance, in the course of aggregating 
from atomic or molecular dispersion into visible 
masses, must of necessity have in it at some time 
particles of colloidal dimensions, we must face the 
condition known as iso-colloidism, wherein the 
colloidal dispersion of the substance is in contact 
with a non-colloidal phase of the same substance. 
If the colloidal phase has the property of being 
adsorbed or of adsorbing, we may have autoprotection , 
where the substance delays or prevents its own 
crystallisation. The work of Quincke, 0. Lehmann, 
an ? ind,cates that crystal formation is pre- 

ceded by the formation of tiny globulites ; and by 
rapid evaporation of a film of a solution of sulphur 
in carbon disulphide containing a little Canada balsam 
to slow down the aggregation process, these globulites 
and thou- various stages of aggregation njay be seen 
1 ttt- x ander, Colloid Symposium Monograph, Univ. 
of Wisconsin, 1923). An analogous adsorption seems 
to delay the transformation of y-iron into a-iron 
(allocolloidism), and it is especially observable in 
ammonium salts and in soaps, e.ff., in oleatos. 

In the case of solutions, where the viscosity is not 
too great, the autoprotectivo stage is of limited life, 
thus the gels formed by cooling solutions of 
o-dimethylammoanilino-3, 4-diphenylcyclo-l, 2-dione 
in organic solvents (W. B. Hardy, Proc. Roy. Soc. 
Land., 87a, 29, 1913) ; bv dibenzoyl-l-cystino 
iY°n rtU fL and Hoflfmami > J - Am. Chem. Soc.., 43, 
“,> 1821 ) ; by camphorylphenylthiosemicarbazide 
(horsier and Jackson, J. Chem. Soc., 91, 1881 (1909)! 
dissolved in organic solvents — all become crystalline 
within a comparatively short time, which may run 
into weeks. J 

Cumulative Protection 
Anything that changes the nature or degree of 
aggregation of a protector will influence the stability 
of the dispersion stabilised by it. This may be 
brought about by heat (albumin), coagulants (e.n., 
ferric chloride, by flocculating gum arabic, “ breaks ” 
emulsions made with the gum), enzymes (rennin 
converts lactalbumin into a coagulant in addition 
t,n rW,™,!.,,. j ts protective action in milk (J. Alex- 
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ander, 8th Inter. Cong. Appl. Chem., 1912). We 
may, therefore, have protectors for protectors, 
through a whole series. 

This conception may lead us to understand some 
of the peculiar phenomena observed in mixtures. 
Thus the individual silicates in glass tend to crys- 
tallise, but in admixture they form a mutually pro- 
tective chain, being so chosen by the glass technolo- 
gist. If the mixture is not right, or if it has been 
allowed to remain too hot for too long a time, the 
chain breaks down, and the glass suffers devitrifica- 
tion. In alloys, especially in complex alloys, we may 
in this manner conceive how even small percentages 
of some of the constituents may exercise a potent 
influence. 

In biological mixtures such as tho gluten of wheat 
or rye flour the principle of cumulative protection 
is of consequence, and it may bo that many of the 
proteins (albumin, gelatin, globulin, casein) may be 
adsorption complexes of simpler chemical compounds, 
which do not break up under the conditions to which 
they are ordinarily subjected. This view is consonant 
with the fact that, although some proteins are not 
definite chemical individuals, they aro approximately 
uniform in composition. 


RANCIDITY AND THE KREIS TEST 

By T. W. JONES. B.Sc. 

The rancidity induced in fats and oils by dete- 
rioration is important economically if for no other 
reason. Exactly what it is in the fat or oil that 
constitutes rancidity is still one of the numerous 
incognita of the chemistry of oils and fats ; it is, 
therefore, a^mattcr for some surprise that the litera- 
ture upon the subject is not more extensive, for really 
very little attention appears to have been given to 
the problem. Several theories have been advanced to 
account for the phenomena, and a certain amount of 
work has been done upon the conditions giving rise 
to rfcncidity, with the result that, with reasonable 
care,* the possibly heavy losses that would occur 

R ugh deterioration of stored fats can be avoided. 

osure to light, heat and the atmosphere causes 
the rancidity of fats ; moisture appears from recent 
work to be but a secondary factor, whilst bacteria 
thrive only when nitrogenous material is present, 
sijch as animal tissue and the marc of fruit remaining 
from crude methods of extraction. 

It was at one time supposed that the acidity of 
oil was the same thing as its rancidity, but this \ 
disposed of by experimental investigation, as was 
also the converse theory that rancidity could set in 
without the liberation of free fatty acids. It is now 
generally accepted that if an oil is rancid then it 
contains a fair proportion of fatty acids. Another 
theory that was quashed was that the aldehydic 
bodies always found in a rancid oil or fat were re- 
sponsible for the rancidity; recent work, however, 
may have the effect of reviving this theory, as it 
appears that rancidity may be directly ooncemed 
with presence of acrolein. 


With this confusion regarding the nature of ran* 
cidity it is no wonder that a satisfactory test has 
not yet been evolved for its detection. Though ran- 
cidity can scarcely be ignored when well developed 
in any oil or fat, yet in its initial stages, especially i f 
masked by a strong natural odour of the oil, its dt 
tection is sometimes a matter of difficulty, and on 
these occasions a positive chemical test is to b 
desired. It is not difficult to mix a slightly “ off 
oil with a fresh one that has a strong natural smell! 
in such a way as to disguise its deterioration effec- 
tively for tho comparatively short period it is on 
the market. It is to detect such adulterations that 
it is imperative to have a trustworthy test. Of those 
proposed the most successful so far and most general’ 
used is the Kreis test, a modification of Bishop’s t* 
for sesamum oil. This test consists in shaking tJl 
suspected fat or oil with strong hydrochloric acid and 
then with an ethereal solution of phloroglucin. A 
rancid fat yields a red or pink colour, Kreis ascribe 1 
the reaction to the presence of aldehydes and ketones 
in the rancid fat, as a similar colour results when 
the test is applied to such compounds as vanillin, 
eugenol and so on. 

This test has been widely used of recent years 
and consequently its value has been very thoroughly 
investigated. The result has been that a certain 
amount of doubt has arisen regarding 
the purpose of detecting rancidity. ^ \ , 

example, objected to it on the grounds' l ^ j s : * 
not specific and gives the same- coy 
aldehydes and ketones not found in^y^ 
the colour is not proportional to the 
cidity, and (c) lastly, the test is too d&icat4? v 
oils were to be condemned on the strerr 
reaction many that were perfectly fit 0 
have to bo discarded. A few years f 

ton Meat Inspection Laboratory 2 irfO to 20*0 
study of the test which confirmed 
and it was found, in addition, that certa* 
ticularly crude and freshly refined cotton- 
even when perfectly fresh and sweet, gave the co^ 
reaction. The Laboratory did, however, find tht 
test of value for confirmatory purposes and for 
samples where the natural odour masked that of 
rancidity ; also it was concluded that its extreme 
sensitiveness was not wholly a drawback, as it was 
found to give evidence of ah incipient rancidity 
which in every instance developed later. The test, 
therefore, is of use iri giving warning of the onset of 
* ^' ;y some time bj flhg& the changes have pro- 
to such a point as xif^e evident to the senses. 

Jmilar conclusions were reached by J. F. Bevis 8 : 

Under most conditions the interval of time between 
the first appearance of the Kreis test and the sensible 
appearance of rancidity is sufficient to permit the 
conservation of the product by immediate use.” 2 
The Kreis test as modified by Kerr 4 is carried out aa 
follows 

To 10 c.c. of the suspected oil or melted fat is 
added 10 c.c. of hydrochloric acid (sp. gr., 1*19) in a 
large test tube (8x1 in.), Thia ia then stoppered 
and shaken vigorously for approximately 30 seconds. 
10 c.c. of a 0‘1 per cent, solution of phloroglucin in 
ether is then added, and the whole, well sj^j^.and 




‘ A tod or pink coloration in the 
^oia layer indicates rancidity. 

This test is given for comparison with the Powick 
test for acrolein and also because it shows the modi- 
ation used by Bevis* and Holm and Greenbank, 46 
f their work. These workers tested the relationship 
ptween the amount of oxygen absorbed by an oil or 
> 'i'. and the intensity of the colour given by the re- 
tting oxygenated oil when the Kreis test was 
plied. This was done by bubbling pure oxygen 
ottgh the liquid dry fat at various temperatures at 
given rate and withdrawing samples at regular 
ervals for testing. All three found that there was 
proportionality between the rancidity and the 
gth of colour produced by the test. According to 
and Greenbank there is, however, a specific 
bt proportion between the amount of oxygen 
irbed and the colour intensity ; or M the amount 
fat necessary to give an equivalent colour with 
Kreis reagent is inversely proportional to the 
bunt of oxygen absorbed, up to a certain limit.’ 1 
by also found that in every experiment where an 
preciable oxidation had occurred the resulting fat 
Iponded accordingly to the Kreis test, indepen - 
fitly of the degree of rancidity. These results point 
> the invalidity of the Kreis test as a specific one for 
knciditv, a conclusion also reached by Be vis. 

| Whet W any information can definitely be drawn 
om this >iork as to the nature of rancidity or not, 
ertain find§ n ga concerning the role played by oleic 
:id are important, and it is possible that future 
piiry will ascribe the responsibility for this condi- 
jn to the acid. Of the various fats and pure fatty 
ids examined by Holm and Greenbank, oleic acid 
as found 1 0 produce the greatest intensity of colour 
r an valent oxygen absorption, and further 
$ induction period of autocatalytic oxidation was 
ortest with this acid. The induction period of 
pe butter fat was also shorter than for lard, which 
j>n tains a far smaller percentage of oleic acid. In 
idition, Bovis found that the presence of additional 
be oleic acid in a fat increases the rate of formation 
: the compounds causing the Kreis reaction. 
Powick 7 in work on the rancidity of oils and fat 
as evolved a new test for acrolein, which is a modifi- 
Jation of the Kreis test of Kerr : — 
k To 1 or 2 drops of diluted acrolein solution in a 
test-tube is added 1 drop of an approximately 3 per 
cent, solution of hydrogen peroxide. After about 
one minute, 5 c.c. of concentrated hydrochloric acid 
(sp. gr., 1*19) is added and the test-tube shaken. 
Finally 5 c.c. of an ethereal solution of phloroglucin 
is added and the whole shaken. A deep red colour 
is immediately imparted to the hydrochloric acid 
phase, which on spectroscopic examination shows a 
well-defined, fairly narrow absorption band in the 
yellow green region. 

The modification thus consists in the use of hydro- 
gen peroxide and the spectroscopic examination. In 
^he absence of hydrogen peroxide the red colour is not 
Obtained, and when an excess of acrolein is used the 
condensation product separates as a purple precipi- 
tate. Identical results are obtained with rancid 
fats, but not with such aldehydio substances as 
vanillin, pugenol, cinnamio aldehyde, and non-rancid 
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oottonseed oil which also react with the Kreis re- 
agent ; with these the “ spectra of the colours 
obtained show a general absorption throughout the 
green blue- violet part of the spectrum.” Powiok 
therefore concludes that the substance responsible for 
the Kreis test in rancid fats is the same as that formed 
by the action of hydrogen-peroxide on acrolein, and 
that this substance differs from the reactive substance 
in certain non-rancid cottonseed oils. Powick ’s results 
also point to the possibility that the free oleic acid in 
rancid fats is an active factor in the production of 
rancidity. It seems, however, from the results of 
Bevis and Holm and Greenbank that it is not the oleic 
acid molecule so much as its decomposition products 
that play the important part. One experiment given 
by Holm and Greenbank in another paper 8 is signifi- 
cant. Three small vessels containing equal amounts 
of fresh, dry butter fat are connected in series so that 
air may be blown through them. To the last vessel 
(No. 3) is connected an upright tube to act as a con- 
denser. The three are then immersed in water at 
100°C., and air is blown through them. It is found 
that No. 3 is the first to show signs of auto-oxidation, 
and No. 1 will resist oxidation the longest. This can 
be explained by the assumption that volatilo oxida- 
tion products of Nos. 1 and 2 are carried over to 
No. 3, and catalytieally hasten the oxidation of the 
fat there. It has Jong been known 9 that by blowing 
air through oleic acid volatile oxidised products are 
obtained ; and the active substances carried to No. 3 
are probably the decomposition products of the oleic 
acid in the butter fat, which has such a potent effect 
upon its reaction with the Kreis reagent. 

That the oleic acid decomposition, or rather oxida- 
tion, product may possibly be identical with the 
acrolein-hydrogen peroxide complex is further indi- 
cated by the fact that acrolein -decomposition pro- 
ducts, acrylic, acetic and formic acids are always 
found in fully rancid oils. The significance of tho 
production of acrolein on heating all animal and 
vegetable fats needs no stressing. Further investi- 
gation of Powick’s test will probably reveal this 
identity beyond doubt. Further investigation of the 
test is undoubtedly required before it can be finally 
accepted ; but it appears to be the long-desired 
specific test for rancidity. 
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The Societe des Produits Azotes, at its recent meet- 
ing reported progress at its Bellegarde-Lannemezan 
and Martigny works, stating that the latter works, 
equipped for the production of calcium carbide with 
a supply of 50,000 to 00,000 k.w., was supplied with 
only 10,000 to 12,000 k.w., and it was decided to 
increase tho supply of energy. 
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MINERAL OUTPUT iWC*JJ E UNITED 

STATES IN 19^,3 ^ ^ re. 

Figures showing the outputs that States 

ported so far of various minerals in the U b 
in 1923 are as follows % k 2 




Bismuth (metallic) . 
Helcuium 
Tellurium . . 
Carbon black (pro 
due od from nat*’ 
ml gas) 

Clay 

Pud briquettes 

Gypsum 

Mica 

Quicksilver . . 
teat 
Slate 

Tin (metallic ) 


192.1 

472,000 lb. 
04,000 lb. 
1,000 lb. 


138,262,648 lb. 
3,434,660 s.t. 

696,810 n.t. . 
4,753,448 s.t. . 
9,086 s.t. • 
7,937 flasks 
61,355 s.t. . 
726,800 fl.t. . 
7,466 s.t 


-ray* lb- 
. . 123,50^ 

~ ^nt 

’b. 

.. 07,795,129 bit • t 
. . 2,647,700 * n \d 

619,425 1 t 
. . 3,779,949 s° 1 

7,180 ft*e 'i 

6,375 11m, J - 

60,680 sb \ 

607,680 8. \ 

9,108 b™ 


7,4*>b S .t. .. — -* t’^uth _ 

Nearly two-thirds of the 1923 output of biiV e , t lots sroallcr merca^ m0 rc thbU 0 ^er y ea ’’ ® 1 ”^ 
was scK 12-25 to *2-94 a pound, the small, ^e- 0 f 

bringing the higher price. Ores containing - jm l923 and *** ^ 3 illt hc lUnitul 

ciablo amounts of bismuth were produced in am0 ^ ^1911- . producing u in 1923- 

from mines in Arizona, Idaho, Montana, Nev*u..i, a p U m>^ ru “- dW'* 10 m 1* * " - 

and Utah. The United States is believwl to have Tfie ,£< - ft on ., 

been the largest producer of bismuth m 1323. j nt > V th ® Su 

Only two companies reported the production of f .^-.d-thCOR 
selenium in 1923, and most of the .supply «' v 
demand bv the glass and coraraic industries, tbfts Dec. 1«. 
a little was used in experiments. The o.efiduce 
tellurium and its compounds in the Unrt£ 0 f the 
very small, hut the copper refineries 
annually between 100 , 0 t)(> and ' . products 

element should uses be fomwUutct^y^ t ^ cr) . 

Clay available for the p ’ .X^State in the Union, 
is widely distributed-^ by 30,703 short 

are clay-working nT923 “MPV d $266,348, or 8 


Clay available ior w v- state m tne u.-- 
is widely distributed > to ^ od by 30,703 short 

are clay-working nT923 u ^ and $266,348, or t 

Imports of client, in 1 (, 2 2. The qua 

tnrw nr Q. c^illte cotnpU'^ o'to ferns, or 7 


on b, tr 
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“SJ“ u. lour ”*» r ™^”' 4 8 £r »n*. «lS »> 5 . 

rf wy.“.r-S”S.^ A-s-s. T, “ p ” p ‘ 

o{ fuel briquettes of a bout 14 per 

From fifnfjlfE world’s output ^‘figures ekctro-platmg. 
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Sutton. 
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SOCIETY , OF CHEMICAL INDUSTRY 

SUSPENSION OF ENTRANCE FEE 
As an inducement to Chemists to become members 
the Council has resolved that no entrance fee shall 
be paid by members joining the Society in 1925. 

A form of application for membership was inserted 
me end of this Section in the issue of the Journal 
for October 17, and it is hoped that it may be used 
introduce a new member for next year. 

BACK NUMBERS OF JOURNAL 

_ The General Secretary will be glad to hear from 
Members or Subscribers who have copies of the 
Journal for January 4, June 13 and 27, July 4 and 25 
September 13, or October 3 and 17, 1924, that tliev 
are willing to dispose of to the Society. 

LIBRARY OF THr CHEMICAL SOCIETY 

The Library of the CISmical Society will be closed 
for the Christmas Holidays at 1 p m. on Tuesday 
December 23, and will re-open at 10 a.m. on Monday’ 
December 29. - ’ 


UST OF MEMBERS ELECTED, 
December 12, 1924 

« s - C,W ’ £.?:* “ *H rlawn ’” «<8, Fulham Road, London. S. W. li 

Bam, \\ ill lain, Ashbourne ttouw?, Whitechapel Hoad 
Clockheaton, Yorkshire. Analytical Chemist. 

BaliiH, Leslie, 5, Carlton Road, Stroud Green, London, N 4 
Chemist. ? . . 

Buhrig, William H., The Fleisehmami Laboratories, i 58th 
►Street- and Mott Avenue, New York, N.Y rs t 
Chemist. ‘ ‘‘ “ * 

liurinim, Honr > % “ Uumiverty,” Provanmill, Millerstou, 
Glasgow. Analytical Chemist, 
urns A. C„ 0, Oak bank Avenue, Ohorlton-eum- Hardy, 
Manchester. Chemist. 
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iKieux, Loire, France. Director. 

'Cheshire. Arthur, 21, Cavendish Drive, Rook Ferry, Hi,- 
kenhead. Chemist, “ 

De Ganahl, Carl, Isle of Grain, Kent. Oil Refiner. 

Donovan, W., Dominion Laboratory, Wellington, Now 
Zealand. Assistant Dominion Analyst. 

Frost, Grajiviilo B., Dept, of Chemistry, Qiieen’s University, 
Kingston, Ontario, Canada. Lecturer 

Tf ^< gin « d °\ 4 h P * ak Sydenham, London, 

«.L. 26. Research Chemist (Industrial). 

' 3 °’ Frftnt Koad » Tlin bridgo Wells, Kent, 

► Hess, Eric o/o Adolph Hess <& Bro., Ltd., Kirkstall Hoad, 

Goeda. Managing Director. 

SS ***?”* 150110 Drivo ’ OU,l * a - Cuhmb. Chemist. 

Kahniyama jiatsujiro, e/o Mitsubishi Shogl KaLsha, Ltd.. 

U7, beneh.lr.dl Street, London, K.C. 3. 

Kngiin;er. 

Kearns W. E„ Cowpe Mills, Walcrfoot, near Manchester, 
cotton Yarn Dyer. 

I-awis Philip S„ The Mvwpratt Laboratory, Tlio University, 

. Liverpool. Research Student. 

8 XUs? &2C- * w " k ‘' *““• 

,h0a nS^. 637, Brinto .1 Street, Germantown, 

T, /‘“l^riphm, Pa. U.S.A. Chemist. 

C? w’w V°I' k Streob.Roneom. Cheshire. Chemist. 

^ ^ Ven,ity ' 
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Moth Leonard Alfred, 24, Holhom Viaduct. Loud,,,, j.; c . 
Analytical Chemist, 

Parrish, Erie, 157, Cheetham Hill Hoad. Manchester. 
Research Student, 

Parrish, John, 185. Hertford Road, Waltham Cross, Herts 
Technical Chemist. 

Roberts^ uThomas J„ Ingleside, Huy ton, near Liverpool. 

S< niton, Harold A., 192, Victoria Avenue, Hull, Yorkshire. 
Research Chemist. 

►Simpson, Louis, 172, O'Connor Street, Ottawa, Ontario, 

( anada. Consulting Engineer. 

►Slater, /Victor W., 131), AshhumJmm Road, Luton, Beds 
industrial Chemist, 

Smart, 1 homas F. M., The Clayton Aniline Co., Ltd. tV8 J 
, Upper Thames Street, London, E.C. 4. Manager’ 

South all, Colin L., Suva, Fiji Islands. Analytical Chemist 
Steed, Walter A„ 72, SI, .John’s Hoad, Isle worth, Middlesex.’ 
Analytical Chemist. 

Stoton, Terey F., 20, Mill Street, Wimanton, Somerset, 
Chemist, 
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Sword, James; 14, Percy Street, North Kelvinside, Glasgow. 

Assistant to Professor of Chemistry. 8 

laylor Leorge 17 Great Tower Street, London E.C. 3 
Analytical Chemist. * 

'Jaylor L. R c/o The Lautaro Nitrate Co., Ltd., Ofieina 
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NOTTINGHAM SECTION 

. A joint meeting with the Society of Dyers and 
Colourists was held on November 27, Mr. S. H 
Penti'eost premdiug. The Society recorded its sorrow 
Mw w 3 Mr ' ' L VV oofl and its sympathy with 

Afr. G. H. Ellis then read a paper on “ The Dveim? 
of Acetate Silk.” Mr. EUfeVatod that aSSS 
jams produced by the earlier methods differed 
materially from those produced by the Dreyfus 
process (which is responsible for the present day 
(Ajanese) ; the difference shows itself chiefly in 
the degree of impermeability. Although in com- 
pnnson with other textile fibres the present Ceianese 
is wlatively impermeable, it is much Jess so than 
the earlier fibres, and it has also low conductivity 
properties. It is .claimed 
therefore that garments made from Ceianese are 
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relatively cool in summer and warm in winter. 
The yarns are also extensively used for insulating 
purposes. The tensile strength of tho yams parti- 
cularly when wet has been increased and this together 
with a considerable elasticity renders it possible 
to process with facility. Cellulose-acetate as repre- 
sented by Celanese is a very stable fibre as is shown 
by long ageing tests. 

The earliest cellulose-acetate fibres of a number of 
years ago would only take up basic colours sub- 
stantively after drastic treatment to swell the fibre. 
In the early days of Celanese (which is the registered 
trade mark of British Celanese, Ltd.) unsuccessful 
attempts were made to use ordinary dyestuffs such 
as direct cotton colours. In England the method 
of saponification or hydrolysis was elaborated, 
whilst in Switzerland the dyeing was done with 
simple basic colours without mordants, using 
inorganic salts, magnesium chloride, for heavier 
shades. The saponification method was difficult to 
control, as faults were not apparent until the material 
was dyed and were then beyond correction. A 
very largo percentage of the saponification was 
completed in the first five minutes, which meant an 
extremely sensitive process, which, oil account of 
its rapidity, resulted in irregularity. Unevenness 
became greatly accentuated, since any portion of the 
surface first attacked by alkali subsequently ab- 
sorbed more and became further hydrolysed in 
preference to the remainder. Further, there was a 
substantial loss in weight and some effect on the 
lustre, resistance to abrasion and so on ; hence 
the saponification method was unsuccessful. 

The ultimate solution of the problem lay in they 
synthesis of colours especially for cellulose-acetate 
which theoretical deduction showed would have to 
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pounded with agents or media : 
colloidal solubilisation tnd teuoseq. v . v *■ 

of dyebath conditions. The , ■ 
properties of the “ S.R.A.” colon? 8 **uont P fatness 
good. The special compounding* ft eT V exceeding 
for these colours as now madders 
they are no more trouble in dissc‘f cU g 8U ch that, 

colours of commerce. Besides thafoetea w&ua \ 

gether the “ S.R.A.” colours may ceblving 1 t»°‘ 

direct cotton colours and applied 1 , ndxcd wit* 1 

baths, and as they do not dye cotti ^ a \ a0 . sa me dy©' 
silks, mixed goods may therefc 1 * 1 )d m .\ ier 
various effects, such as solid shaded of ^ e d with 
or bi-colour effects. Substantial this fre ■ . . Qne effects, 

do not dye animal fibres eittediate »s, t colours 

effects may also be produced, irgc W Vbu© tri- c °*°^ r 
mixed fabrics of cotton-Celanese t sougqer, e xamP^ e in 
Celanese and silk. In conclusioiV' 0 ^ 03 „ ot cotton* 

cated the application of “S . R^ > author iudi 

printing. , V ® t \ ” coloUta 

In the discussion Mr. Pdhtecost poiriG/Li;' 


may also be produced, irgc V*f Vvuis tri- c °^°^ r 
fabrics of cotton-Celanese t sougqer, e xa«ip^ e in 
se and silk. In conclusioi^uf 03 . vn0 \ ot cotton* 
the application of “S.R^’ author indi* 


printing. Vt A’’ colour* ^ 

In the discussion Mr. Pdhtecost points. ^ , . 

the process involved was entirely novel in^'-ed out *h ft 
achieved the dyeing with insoluble dyes in «, T y. 'fk that r 
fine degree of dispersion, instead of in true soluUbat $ X . x 
It should be noted that there was a whole series oiyear U 01 * 
these dyes, covering the entire range of the spectrum, j decrease. 
Mr. Pentecost said he had noticed that with some fed States 
materials the cotton constituent had become coloured j 
even when temperatures of only 160° — 170° hadi -i 
been used and no carbonated alkali, and he wondered!.? 
whether a trace of alkali in the softened water wr 
responsible. Another speaker enquired if it wi 
possible to prepare a material in marketable cor. 
dition in which tho Celanese fibre was dyed and thd«* 
rest left white. Another speaker enquired whethet of 
“ S.R.A.” dyes could bo used for calico printing. 


be molecularly simple, generally basic in nature but In reply, Mr. Ellis said that the points to be attended 
certainly not strongly acidic or salt-forming. It to were (a) the temperature must be strictly go verned» 
appeared certain that such colours would bo in- (b) avoidance of saponification, (c) mechanical 

soluble in water, and it became necessary therefore occlusion. He did not think that the amount of 

first to devise a method of “ solubilising ” such alkali present in softened water would cause irregu- 
insoluble compounds. The possibility of achieving larities. Prevention of mechanical occlusion re- 
physical or colloidal dispersion of water insoluble quired very careful scouring. A hard twist would 

colouring matters was conceived. Many colouring resist much better than a soft one. Some causes 

matters answering to the above conditions would of unsatisfactory results were those alluded to above 
be oil soluble and considerable promise seemed to and it must also bo remembered that a number of 
lie in the use of sulphoricinoleic acid which has the the dyes were oil soluble and consequently all the 
properties of an oil, but has miscibility with water, fabric must bo freed from oily matter. In calico 
and in the form of its alkali salts is a very powerful printing nothing more was needed than direct printing 
protective colloid in aqueous dispersion systems, on with a suitable material such as gum tragacanth 
Thus simple colours were dissolved in hot sulphor- or British gum. After printing, the usual drying 
icinolcic acid and the solution diluted down to was carried out and ageing preferably with dry 
suitable dyebath strengths. The method was next steam. Tho material Would then stand soaping 
extended to cover unsulphonated fatty acids, much better than cotton printed with ordinary 
neutralisation being first necessary to produce salts cotton colours, in fact, tho results nearly approached 
miscible with water Subsequently the methods those obtained by mordant colours, 
were greatly elaborate^ and numerous new dis- The fifth meeting was held on December 3, Mr. 
coveries made; the ppiciple throughout was to Pentecost presiding. Prof. W. E. S. Turner, D.Sc., 
obtain a high degree .^solution in pre-treatment read a paper entitled “ A Study of Recent Attempts 
and to prevent subseou^t aggregation or coalescence . to Produce High Resistance Glasses.” 
in the aqueous dyebaths; The stability of glass was indicated by the fact 

The result of much research has produced what that specimens are in existence which were made_^ 
are “ S.R.A.” colours. Dyed samples more than 3000 years ago. Glass made up to tho 

were which the dye was used in the form sixteenth — seventeenth century was mainly of the 

of a^jgjpr embodying the colouring matter com- soda-lime-silioate type. In the seventeenth century 
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appeared a new glass in which oxides of lead and 
potassium were extensively used in place of limo and 
sodium oxide. This glass was still in use for the best 
table glass. Glass chemical apparatus up to 1850 
was mainly of the soda-lime-silica type. Glass rich 
in sodium oxide was appreciably attacked by water 
and acids and was therefore unsuitable for accurate 
quantitative experiments. Stass found that a glass 
of the composition SiO a 77 per cent., CaO 10-3 per 
cent., K 2 0, 7*7 per cent, and Na 2 0, 5*0 per cent., 
resisted chemical action, and in 1860 — 1870 glass of 
this type was made by the Bohemians. 

Starting with sodium silicate (Na^O.SSiC^), the sub- 
stitution of CaO for Na 2 0 increased the stability. 
Glass containing less than 2 per cent. CaO was 
rapidly attacked by water, and as the amount of lime 
increased beyond 3 per cent, the corrosion rapidly 
diminished. The substitution of Na 2 0 by other 
alkaline earths or aluminium oxide gave similar 
results. The substitution of magnesia for lime gave 
a slightly more durable glass, whilst for zireonia and 
^titanium oxide the results were intermediate between 
5 those for lime and magnesia. 

The material extracted from the glass by corrosion 
varied with the type of the glass, but the alkali 
constituents were always in excess in the solution. 
Testability of high resistance glass was in general 
indicated by the actual solubility of the several oxides 
which compose the glass. The order of solubility 
of the commoner oxides used was as follows : K 2 (), 
Na 2 0, B 2 0 3 — BaO, CaO, MgO, PbO, ZnO— Al a 0 3 > 
| Si() 2 , hence the more SiC> 2 which can be melted into 
fca glass, the greater the durability to water and acids. 
■Boron trioxide, although relatively fairly soluble, 
■behaved as an exception to the above rule since, up 
Kto a limiting value of about 12 per cent. B 2 0 3 , it not 
■ only increased the durability but reduced the co- 
i efficient of thermal expansion and gave the glass 
1 valuable optical properties; above 12 per cent, 
f BA the durability diminishes. In 1893, high resis- 
tance borosilicate glass was made at Jena, and since 

I that time the use of B 2 0 3 associated with high silica 
content had been extensively developed. 

The resistance of a glass increased with the silica 
content, but the fusion point was correspondingly 
| raised, hence the limiting silica content was mainly 
' determined by the ability to bring the materials to a 
state of fusion in operations on a commercial scale. 

Tn the discussion, Mr. Pentecost asked whether it 
would be possible to make dye-baths of glass that 
would not be stained by the dye. I)r. Firth asked if 
a glass which was initially readily attacked by waiter 
or acids became more resistant after several treatments 
with water or acid, also why it was impossible to 
work glass which had been subjected to the action of 
steam for some time, also the cause of opalescence 
after heating of combustion glass, and transparent 
silica ware. Dr. Prideaux enquired whether the use 
of manganese dioxide by the Romans w'as intentional 
or routine, the value of zinc oxide as a constituent of 
glass and also whether dust hastened devitrification. 
In reply, Prof. Turner stated that glass could not be 
used as lining for metal baths, owing to the difference 
of thermal expansion of metal and glass. Glass 
improved appreciably after repeated treatment with 


water and acids, the amount of glass dissolved 
diminished, particularly in soda- lime and the com- 
moner glasses. Glass may be regarded as a colloid, 
and rapidly adsorbed gases and water vapour ; this 
was greatest in glasses of high alkali content in which 
adsorption w r as followed successively by absorption, 
hydration, hydrolysis of silicates with the production 
of silica possibly as gel, and the corresponding pro- 
duction of alkali. On heating glass containing ab- 
sorbed gases or more particularly water vapour the 
gas or water vapour was rapidly expelled under 
fracture of the glass. With glass of high silica content 
high temperatures caused the excess silica to separate 
as fine crystals ; at 1 140° amorphous silica was 
slowly converted into tridymite. The use of -mangan- 
ese dioxide was known to the Romans not only as a 
colouring agent, but also as a decolorising agent. 
The use of zinc oxide increased the refraotivity and 
durability and lowered the thermal expansion. Dust 
favoured devitrification in so far as the particles 
were centres for the condensation of moisture and 
hence the glass was acted on intensively at these 
points. Therefore optical glass and the like should 
be kept dust free.. 

BIRMINGHAM AND MIDLAND SECTION 

Dr. Twiss presided at the second meeting on 
December 9. Mr. I). R. Nanji and Mr. W. S. Shaw 
(Department of Fermentation and Brewing, Univer- 
sity of Birmingham) submitted a paper on u The Role 
of Silica in Plant Growth \ its Assimilation and 
Physiological Relation to Phosphoric Acid/’ 

During the eighty-live years which have elapsed 
since Liebig first brought forward his theory, our 
views on the artificial fertilisation of land have under- 
gone considerable modification, more especially when 
viewed from the standpoint of the colloidal and the 
biological conditions existing in the soil. We have 
come to regard elements such as nitrogen, phosphorus, 
potassium, calcium, magnesium, sodium, sulphur and 
iron as requisite for perfect growth, and it is now held 
that certain elements such as boron, fluorine, iodine, 
silicon, aluminium, manganese and zinc, which had 
been known to exert a toxic effect towards plants 
when present in concentrations above a certain limit, 
had, in fact, when present in very minute amounts, 
not only a stimulating and beneficial effect, but might 
even be essential in some cases. It had been held 
that silica fulfilled ecological functions in that plants 
grown in the presence of silica are able to withstand 
parasites and moulds to a greater degree than plants 
grown without silica. Recent investigations have 
shown that silica is capable of increasing growth, and 
this beneficial effect is particularly marked in soils 
deficient in phosphorus. Silica fulfilled an important 
function in plant metabolism, and the realisation of 
this fact should prove of immense service to agricul- 
turists in combating plant pests and diseases. The 
great significance of this problem to the cotton and 
similar industries which suffer heavy losses annually 
in their inability to cope with disease, can readily be 
realised. Such a study would also reveal the in- 
fluence of silica in modifying the physical nature of 
the plant tissues. Before such investigation can yield 
fruitful results it will be necessary to dispose of 
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methods for examining and estimating the forms in 
which a given constituent may be present in the plant 
tissue. By this means alone can we gain an accurate 
impression of the equilibrium between the different 
combinations of the same element found generally in 
plant tissues. Much work stjll remains to be done by 
the agricultural chemist on the mineral physiology of 
plants, and being specially interested in the physio- 
logy of the element silicon and its relationship to phos- 
phorus, studies have been commenced by the authors 
with such plant tissues as the straws of various types 
which are known to be highly siliceous. 

A paper on 3:3- Diethylpentano was presented by 
Prof. G. T. Morgan, Mr. Sydney Raymond Carter, 
and Mr. Albert Edward Duck. 3:3- Diethylpentano 
or tetraethylmcthane, C(C 2 H ft ) 4 , a tertiary paraffin, 
is of especial interest as having the most symmetrical 
structure of all the theoretically possible nonanes. 
From the general inorganic viewpoint this fardro- 
earbon acquired additional significance, beotfuse it 
may also he regarded as the initial member required 
to complete the following periodic series : 

0 (C 2 H 6 ) 4 , 8i(C 2 H 5 ) 4 , Ge(C 2 H 6 ) 4 , Sn(C 2 H 6 ) 4 , Pb(C 2 H 6 ) 4 . 

This paraffin had now been synthesised from diethyl- 
ketone by the application of the Grignard and Frank- 
land reactions, as summarised in the following 
scheme : 

(CaH 5 ) 2 GO- >-(C 8 H 4 )8C • OH- >(C 2 H 6 ) 3 CT >C(C 2 H 5 ) 4 . 

The hydrocarbon is a colourless liquid with a 
characteristic camphorueeous odour, having a melting 
point — 41° 4: 1° and boiling point 139-2° /760 mm. 
In its chemical properties diethylpcntane exhibits 
the inertness which characterises a paraffin hydro- 
carbon. It does not decolorise bromine water or 
alkaline permanganate, neither is it attacked by con- 
centrated sulphuric or nitric acids. Its physical pro- 
perties, including the vapour density, liquid density, 
molecular volume, surface tension and refractive 
index, have been determined. A comparison of these 
properties with those of other hydrocarbons demon- 
strates the raonomolecular character of 3 : 3 - diethyl - 
pentane. Moreover, they accord with the compact- 
ness and perfect symmetry which would be associated 
with the structural formula of tetraethylmcthane. 

A joint dinner with the local section of the Institute 
of Chemistry was held at the Queen’s Hotel, Bir- 
mingham, on December 13, and Prof. G. T. Morgan, 
the chairman of the local sections, presided. 

The toast, “ Chemistry and Industry ” was pro- 
posed by Professor F. W. Burstall, Dean of the Faculty 
of Science in the University of Birmingham, who 
stated that in his professional life as an engineer he 
had been greatly impressed by the developments in 
the chemical world. The developments in the 
reduction of synthetic drugs and artificial silk 
ad been particularly marked and the chemist 
might now well direct liis attention to the application 
of science to the home, and to the production of 
foods that would he available for immediate use 
merely by heating and which would to a large extent 
prevent the colossal waste that now took place. 
The toast was acknowledged by Mr. W. J. U. Wool- 
cock, president of the Society of Chemical 


Industry, who insisted that there was practically 
no industry which did not owe muoh of its develop- 
ment to the work of the chemist. There was much 
to he done in inculcating in the public mind the precise 
function of the chemist and the great part he w T as 
playing in the life of the country. In the direction 
of propaganda a valuable work had been done by the 
displays in the chemical section of British industry 
at Wembley. The cost involved of over £100,000 
was worth it, because it answered the question — 
Germany or this country i Formerly, the mass 
of our people, when they heard the word “ chemicals ” 
were apt to think only of Germany. This was no 
longer the case. To-day, it was recognised that 
British chemicals and the British Chemical Industry 
had an established place. The Wembley exhibition 
had brought home to the Britisher not only the great 
industrial developments that had taken place within 
the domain of chemistry, hut the patient, plodding, 
and very often unrewarded research work that was 
going on ; this was an absolute guarantee for the 
continued progress of the British Chemical Industry. 

Mr. J. T. Bell, President of the Birmingham 
Pharmaceutical Association proposed the toast, 
“ The Institute of Chemistry,” and remarked that 
the institute had always had a peculiarly close 
relationship to Birmingham from the time wnfen 
Sir William Tilden was Chemistry Professor at 
Mason College, and President of the Institute from 
1891 to 1894. He gave an interesting historical 
sketch of the foundation of the various chemical 
organisations and bore tribute to the invaluable- 
work done by the Institute in maintaining the high 
professional status of its members. Prof. G. G. 
Henderson, President of the Institute, in his reply, 
urged that the primary function of the Institute 
was to promote the welfare of the profession. It 
had a direct and personal interest in all its members 
and was anxious to provide them with information 
and advice. The foundation of the Society of 
Chemical Industry had a great influence for good 
in raising the status of the chemist. The men who 
laid the foundations of that Society, determined 
that it should be built up of self-governing sections, 
each independent within limits, but all linked together 
by a central body, upon the Council of which each 
section was represented. Thus, chemists from all! 
parts of the country came together with a common 
aim and purpose, and in this way obtained a better 
understanding of one another’s position. But he 
felt that the principal influence in promoting the 
development of the profession of the chemist was 
the steady, unceasing work which had been carried 
on by the Institute of Chemistry for 50 years. 
Several generations of chemists, representing every 
branch of the profession, had devoted time, thought 
and labour, for the benefit of their successors ; 
and he thought it was incumbent upon all chemists 
to become members of the Institute. Not until 
every chemist in the country w as a member would 
they" be able to speak, if necessary, with one voice 
upon matters of national importance. Chemistry 
and other scientific work must become of increasing 
importance to this country and, indeed, to every 
country ; and if the mass of the people was to realise* 



CHEMISTRY AND INDUSTRY 


1265 


Dec. 10, W24 

the significance and importance of the work of the 
chemist, the aid of the press would have to be invoked. 

The toast of “ The Guests ” was proposed by 
Prof. G. T. Morgan, who said that the unemployment 
list of the Institute would not have been confined 
to its present modest proportions but for the Safe- 
guarding of Industries and the Dyestuffs Acts. 
Prof. J. G. Smith replied. 

SOCIETY OF DYERS AND COLOURISTS 

A meeting of the Manchester Section was held on 
December 12, Mr. J. Huebner, M.Sc., presiding. 

A paper entitled, “ Recent Experiments on the 
behaviour of Aluminium Hydroxide towards Dye- 
stuffs and Salts,” by J. K. Wood, D.Sc., and A. 
Wooller, M.Sc., was read by the first-named author. 

Mr. Wood said that the behaviour of titanic acid 
and of stannic acid towards dyestuffs was influenced 
by the mode of preparation of the compounds in 
question. This influence of the mode of preparation 
was attributed to the amphoteric character of the 
substances, which made it possible for them to adsorb 
either acid or alkali from the solution in which they 
were being produced, so that, according to the con- 
dition of the solution, there was either acetate on 
one occasion or alkali on another, thus giving rise to 
products capable of taking up acid dyes or basic 
Vri; k respectively. Similar results might be obtained 
Vitn other amphoteric substances, and it might 
be qaid that a hydroxide like aluminium hydroxide 
cr i either have the adsorption of an alkali or the 
w.i'ption of an acid, according to the condition of 
hhe solution in which it was being made, and that 
L would lead to a difference, according to the mode of 
i preparation, in behaviour towards dyestuffs. The 
\ paper described experiments on the behaviour of 
what had been termed hydrated aluminium oxide or 
hydrated alumina, because the amount of water was 
variable and there was no very definite compound. 

There was some difficulty in preparing hydrated 
alumina free from impurity, and the behaviour of the 
product towards dyestuffs was often influenced by 
the impurity present. Hydrated alumina had more 
affinity for acid than for basic dyes, and evidence 
was adduced to show that with basic dyes the fixation 
of the colour involved an exchange between the acidic 
impurity in the hydrated oxide and the acid of the 
dyestuff. 

A second paper, “ On Alkali Cellulose,” by Prof. E. 
Kneclit, Ph D , M.Sc., and J. H. Platt, B.Sc., was 
read by Prof. Knccht, who said that it was now more 
than eighty years since Mercer, in 1844, when filtering 
a solution of caustic soda of 60° Tw. through a filter, 
composed of a six-fold layer of cambric, noticed that 
the filtrate had been reduced in strength to 53°. The 
experiment led to the discovery of the mercerising 
process. During further investigations of his “ soda- 
ised ” cotton, Mercer was led to conclude that on 
treating cotton with caustic soda of roughly 45° Tw., 
a definite compound was formed, represented, accord- 
ing to the present way of writing it, as one of cellulose 
to one of caustic soda. Later, Dr. Gladstone showod 
that the amount of alkali taken up was one-half of 
that assumed by Mercer, and that definite compounds, 


represented by the formula of two of cellulose to one 
of caustic soda or potash, had been formed Since 
then, and especially within the last twenty-five years, 
the question of the composition of alkali-cellulose 
occupied the attention of numerous investigators, 
some of whom had confirmed the views field fiy Mercer 
and by Gladstone, whereas others had maintained 
that the amount of alkali taken up by the cotton fibre 
was a variable quantity depending upon the consti- 
tution of the caustic alkali. “ Alkali cellulose " was 
the product which resulted when cotton was sub- 
jected to the action of strong caustic soda or potash. 
Beyond 40° Tw. the compound formed by caustic 
soda possessed a constant composition which corres- 
ponded to that obtained in another way by Dr. Glad- 
stone. The same was found to hold good for caustic 
potash beyond a strength of 70° Tw. 

BIOCHEMICAL SOCIETY 

A meeting was held on December 8, when six 
papers were read. 

I “ Magnesium in Human Serum,” by E. Wat ch - 
orn. A series of nine normal individuals gave values 
ranging from 2*23 to 2*50 mg. per cent., except in one 
case whose serum contained on one occasion only 
2*09 mg. per cent. Thirty-two pathological cases 
were investigated, of which only six had a normal 
magnesium content of the serum, the remainder 
having increased values, ranging from 10 to 40 per 
cent. Magnesium chloride ingestion caused an 
increase of 21 per cent. During and immediately 
preceding menstruation the magnesium was found 
to be considerably decreased (sometimes by 40 per 
cent.) in four cases where the function was accom- 
panied by marked physiological disturbance, but 
increased in one case investigated where there was 
no such disturbance. 

IT “The Oxidation of Amino Acids by Fungus 
Tyrosinase,” by M. E. Robinson and R. A. McCance. 
A study has been made of the oxidative deamination 
of glycine, alanine and leucine by a tyrosinase from 
Lactarius VeUcreus , in the presence of f-cresol, 
resorcinol and catechol. The oxygen uptake, the 
change in amino nitrogen amt the liberation of am- 
monia have been estimated. 

Ill “The Effect of Gelatin Feeding on the 
Thyroid Gland,” by G. M. Findlay. When gelatin 
is fed to rats as the sole source of protein in an other- 
wise complete diet death invariably occurs in from 
two to four wrecks. The only constant pathological 
finding is an atrophic condition of the thyroid gland, 
characterised by the disappearance of all colloid 
material and the collapse ot the walls of the vesicles. 
The addition of cystine and tyrosine to the gelatin 
does not prevent this change in the thyroid. 

The following papers were also communicated : — 

“ The Isolation of a Hydrolysis Product of the 
Proteins, hitherto undescribed,” by H. W. Buston, 
H. N. Mukherjee, and S. B. Scbryver. “Some 
Transformations of Casein,” by H. Mastin and S. B. 
Scbryver. “The Separation of the Proteins of 
Egg-white in an Electric Field, by Dorothy Griffiths 
and S. B. Schryver. c 9 
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CORRESPONDENCE 

WHAT IS THE THEORY OF INDUCED POLARITIES ? 

Sib, — I recently took exception (this vol., p. 1109) 
to the following statement made during the course 
of a discussion on a paper of Prof. Pyman’s : “ The 
theory assumed that when oxygen and nitrogen are 
both present, the former is the negative key-atom.” 
As Prof. Pyman had merely been applying, to his own 
observations, the “ principle of induced alternate 
polarities ” (which is not based on any theory, but is 
essentially a restatement in generalised terms of 
experimental observations) I naturally assumed that 
Dr. Flurseheim’s remark was not a disingenuous 
attempt to confuse the principle with a variety of 
attempts which have since been made to explain its 
theoretical significance. 

I preferred to assume that Dr. Flurscheim spoke in 
ignorance or forgetfulness, and although his reply to 
my protest suggests that his remark should be inter- 
preted otherwise (this vol., p. 1100), I should be sorry 
to accept that suggestion. 

In the circumstances, however, 1, as one of several 
who have made tentative efforts to discover a sound 
theoretical basis for the “ principle ” in question, 
have good reason to wonder how Dr. Flurscheim 
justifies the application of the description : “ the 

theory of alternate polarities ” to certain views ex- 
pressed conjointly by Robinson and Kermack rather 
than to others expressed by Sir Joseph Thomson, by 
Dr. Henstock, by Prof. Lowry or by myself. 

This multiplicity of theories makes Dr. Fliir- 
scheim’s offer all the more sporting, of course, unless 
he himself again assumes the responsibility of deciding 
which of the five or six brands of “ theory ” is to be 
tested and when its postulates fail. As to Dr. 
Flurschcim’s own theory, I have expressed my own 
opinion of it in my last letter to you. I long ago 
signified my concurrence with some of his postulates, 
and my dissent from that based on Werner’s car- 
boxylic acid theory in the Annual Reports for 1909 
(vi., pp. 58 — 01). — I am, Sir, etc., 

The University, Manchester A. Lap worth 

THEORY OF SUBSTITUTION IN AROMATIC 
COMPOUNDS 

Sir,— Tn your issue of November 21, p. 3 161, Dr. 
Flurscheim replies to certain points raised by Prof. 
Lapworth by quoting some excerpts from publica- 
tions in part by me, and in regard to which Prof. 
Lapworth cannot be assumed to have accepted any 
responsibility. For my own part, I am ready to 
defend all the postulates quoted by Dr. Flurscheim, 
but suggest that their application has been misunder- 
stood. It is true that the tendency of the oxygen 
atom to acquire a negative charge and a stable octet 
is greater than that of the nitrogen atom, but 
whether this tendency can become effective or not will 
certainly depend on the circumstances of the case, 
and especially on the structure of the molecule and 
the mechanism of the particular reaction consider#:!. 

* .To take the analogy of a game of chess, the queen is 

• potentially the most powerful piece : on the board 
and in simple eases will, with the bestijwky, always 
overpower a weaker hostile piece, whmflpn complex 
positions even a pawn may sometimes prove a more 


efficient instrument. Similarly, in complex molecules 
an oxygen atom may meritoriously succeed in sta- 
bilising its octet, and yet the process proves to be 
futile because it has no relation to the changes which 
can occur in the molecule under the particular condi- 
tions of experiment. 

A sovereign has a higher purchasing power than a 
penny, but this cannot be proved by a test with an 
automatic machine. Again, in readily reversible re- 
actions the final point of attachment of a group, 
where more than one possibility exists, will chiefly 
depend on the stability of the product. In such 
cases electro- valencies tend to be replaced by co- 
valencies, and the result anticipated from the elemen- 
tary process of sign-labelling is reversed. 

Absolute rules are rare in organic chemistry, yet 
in connexion with aromatic substitution there are 
several to which no exceptions exist. For example, 
it appears to be always true that the existence of free 
electrons (lone pairs) in the octet of an atom directly 
attached to the nucleus connotes strong o-^-directive 
effect. This is easy to understand on the electronic 
theory of conjugation, because the levelling out * 
valency, which is one of the prime factors j 

the direction of chemical change, can occur wit 
aid of free electrons with tne minimum •/ 


turbance. Tn this case the electronic tMl ( 


\ 

useful both for classification and explanation 

is the equivalent in other theories of valefi*oh\ ^ \*> 

order to avoid misunderstanding it shoulc^riaf 


that the above proposition cannot be re^jal 


orient at ion does not 
existence of free electrons. 


PJV/ ici i 

always depejp 








The whole subject cannot be adequately discusset^ 
in correspondence columns, but I do wish to assort 
that the criticism which has recently been directed 
against the applications of the electronic theory of 
valency to organic chemistry has not resulted in the 
production of a single definite case to which these 
theories are inapplicable. Prof. .Ingold has made 
very interesting observations on the addition of 
nitrosobenzene to unsaturated compounds, and it 
is significant that, on his interpretation of what 
polarity theories predict, everything goes the wrong 
way. This indicates order at least, but as in every 
other case the meaning of the results cannot be dis- 
cussed until the mechanism of the reactions is 
elucidated. It is impossible to accept without ques- 
tion the constitutions assigned to the substances 
formed in the additive processes when the only 
method of analysis is by thermal decomposition. 

.. The University, Manchester R. Robinson 


& 


PERSONAL AND OTHER ITEMS 

Mr. George Eastman, founder of the Eastman 
Kodak Co., who has already given away half his 
holding of stock in that company, has given the re- 
maining half, roughly, $15,000,000, to various in- 
stitutions of learning. About $8,500,000 will go to 
the University of Rochester, and $4,500,000 to the 
Massachusetts Institute of Technology, both insti- 
tutions which have previously received large gifts 
from Mr. Eastman. 
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Sir J ohn Cadman lias returned to London from 
Per&ia, where he has been for over two months. 

Mr. H. J. Turner, head of Messrs. Charles Turner 
and Sons, Ltd., colour, varnish and japan manufac- 
turers, London, died recently, aged 93. 

Mr. L. E. Hinkel has been awarded the D.Se, 
degree of the London University, for a thesis entitled 
"'Reactions in the Hydro-aromatic Scries, resulting 
in the Formation of Aromatic Compounds.’ 1 

The Royal Society 

At the 262nd anniversary meeting of the Royal 
Society, the president, Sir Charles Sherrington, 
announced that Prof. 0. W. Richardson, noted for 
his work on thermionics, has been appointed to the 
third Research Professorship whicli has been pro- 
vided from the munificent gift of Sir Alfred Yarrow. 
The Society’s medals were awarded as follows : 
The Copley Medal to Sir E. Sharpey Schafer for 
his physiological researches ; the Kumford medal 
to Prof. C. V. Boys for his services in producing 
apparatus for accurate physical measurements ; 
a Royal medal to Sir I). Clerk for his work on the 
internal-combustion engine ; a Royal medal to 
Dr. H. H. Dale for his researches on the action of 
ergot ; the Davy Medal to Prof. A. G. Perkin for 
researches on the natural organic colouring matters ; 
and the Darwin Medal to Prof. T. Hunt Morgan for 
Mis researches into the theory of organic evolution, 
r The following officers and members of council were 
elected : President, Sir Charles Sherrington ; 

Treasurer, Sir David Prain ; Secretaries, Mr. W. B. 
Hardy and Mr. J. H. Jeans ; Foreign Secretary, 
Sir Richard Glazebrook ; other members of council, 
Sir Frederick Androwes, Prof. J. H. Ashworth, 
Dr. F. W. Aston, Sir William Bragg, Professor S. 
Chapman, Sir Dugald Clerk, Dr. H. H. Dale, Prof. 
F. G. Donnan, Prof. A. S. Eddington, Prof. E. S. 
Goodrich, Sir Thomas Holland, Prof. J. B. Leathes, 
Prof. T. R. Merton, Dr. G. 0. Simpson, Prof. J. F. 
Thorpe, and Prof. F. E. Weiss. 

Cast Iron Research Association 

In the unavoidable absence of Lord Weir, Mr. H. B. 
Weeks presided at the Third Annual Meeting of the 
Cast Iron Research Association in London on Novem- 
ber 19, The Chairmafi laid stress on the great pro- 
gress made during the year, and summarised the main 
developments, particularly the extended research 
programme, and the establishment of a laboratory. 
The report and accounts were adopted, these showing 
a considerable improvement. 

Sir John Dewrance, K.B.E., was elected President 
for the period 1924-26, and the following were elected 
Vice-Presidents : — Mr. G. Pate, O.B.E., J.P. (Falkirk), 
Mr. S, Hunter, C.B.E., M.Inst.C.E. (Wallsend-on- 
Tyne), Mr. F. W. Firth (Sheffield), Mr. C. E. Lloyd, 
O.B.E., M.P, (Dudley), and Mr. W. B. M. Jackson 
(Chesterfield). Commander C. W. Craven, O.B.E., 
R.N., and Prof. T. Turner were re-elected Vice- 
Presidents for a further year. A great tribute was 
paid to the services rendered to the Association by 
the. retiring ^President, the Rt. Hon. Lord Weir of 


Eastwood, P.C., who was elected an Honorary Mem- 
ber, and retiring Vice-Presidents, Mr. M. Deacon, 
Vice-Admiral Sir George Goodwin, Mr. A. Laing, 
C.B.E., Mr. P. W. Pettcr, J.P., and Mr. Douglas 
Vickers. 

Mr. A. J. Burn, Mr. F. J. Cook, Mr. T. Donaldson, 
Mr. N. B. Ellington, Mr. J. Haigh, Major C. Howl 
and Mr. M. Riddell were re-elected to the Council. 
Dr. W. Rosenhain, F.R.S., and Prof. T. Turner were 
eleoted Honorary Members, and Dr. Rosenhain 
suitably responded, expressing the hope that there 
would do even greater co-operation in future between 
the Association and the Ferrous Alloys Research 
Committee. Delegates nominated by the leading 
technical institutions were elected, and thanks ex- 
pressed to the professors and scientists who assist 
in the work of the Association. 

The French Coal and Iron Industry 

Production for the month amounted to 3,837,378 
tons, an increase on the August output which was 
3,691,163 1., the daily production being 147,691 1., 
compared with 144,680 t. in January, and 136,147 t. 
in January, 1913. Developments in the Nord and the 
Pas de Calais increased the daily production from 
60,239 1. in January, 1923, to 85,539 1. in September, 
1924, daily. In the Central and Southern districts 
the amount of coal extracted during the month was 
5569 1. daily. The total daily production of the mines 
situated along the old frontiers was only 5569 t. less 
than that in 1913. The production of metallurgical 
coke in Franco rose in September to 223,810 t. Of 
coal and lignite 2,083,499 t. was imported of which 
1,026,808 t. came from Great Britain, and 227,896 1. 
were exported. Imports of coke amounted to 
417,610 t., pf which 368,274 1. came from Germany, 
and 45,108 1. were exported. 

During the first nine months of 1924, 34,215 1. of 
cast-iron was imported, and 549,933 1. exported ; 
7534 t. of ferro-alloys was imported, and 14,436 1. 
exported. Exports of iron and steel amounted to 

l, 675,575 m. t., and imports to 537,861 m.t. ; 38,613 

m. t. slag was exported, and 56,888 m. t. imported. 

Sugar Beet Subsidy 

It is announced that the Government has decided 
to carry out the proposals made by the late Govern- 
ment for the grant of a subsidy for a period of ten 
years on a diminishing scale to sugar manufactured 
in this country from home-grown beet, coupled with 
a minimum price to the growers in the initial years. 

The proposed subsidy, which will apply to sugar 
manufactured during the current season, will be at 
the rate of 19s. 6d. per cwt for the four years from 
1924-25 to 1927-28 inclusive ; at the rate of 13s. per 
cwt. for the three following years ; and at the rate of 
6s. 6d. per cwt. for the three final years. These rates 
will apply to sugar of a polarisation exceeding ‘ 
98 deg. ; for sugar of lower polarisations the rates 
will be reduced according to scale. The subsidy has 
been fixed at a rate which will enable the sugar fac- 
tories to pay excise duty at the preferential rate, 
which at present is 9s. 8§d. per cwt., and the in- 
dustry would not be adversely affected in future by 
any reduction in the Customs duty on imported 
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sugar, since the Excise duty would be proportionately 
reduced at the same time. It will be a condition of 
payment of the subsidy that the sugar manufacturers 
should pay during the first four years a minimum 
price of 44s. per ton of beet of 15-J- per cent, sugar 
content, with an addition or deduction of 3d. per ton 
in respect of each one-tenth per cent, of sugar content 
above or below 15 J per cent. 

The Government proposes also that in the case of 
any new sugar factories it shall be a condition of the 
payment of the subsidy that not less than 75 per cent, 
of the value of the machinery and plant shall be of 
British manufacture, unless the Minister of Agricul- 
ture for any special reason dispenses with tki3 
condition. 

The necessary measures have been prepared and 
will ho presented to Parliament when it meets for 
business. It will not bo possible to complete the 
stages before Christmas, but it is the intention of the 
Government to secure their passage into law without 
any avoidable delay. 

Adulteration of Food 

Mr. J. F. Liversecgc, F.I.C., city analyst of Bir- 
mingham, gave an address on “ The Adulteration of 
Foods ” before the members of the Biochemical 
Society of the University of Birmingham, on Decem- 
ber 4, Prof. A. K. Ling presiding. 

Mr. Livcrscege said that 5000 samples of drugs 
and food were taken in Birmingham annually, or 
about 530 Samples per 100,000 of the population, 
and abput'S per cent, was adulterated. From 1897 
to \m 9*3 per cent, of the milk samples contained 
bone acid or formic aldehyde ; but to-day less than 
one in a thousand samples was adulterated in that 
wav. 

During the war, when bread was dear, a curious 
preparation which claimed to prevent bread losing 
moisture and to impart flavour and colour was put 
upon the market, but it was useless as it consisted of 
starch, Epsom salt and calcium phosphate. At one 
time boric acid was largely used as a, preservative in 
sponge cakes, and it was used during the war period 
in imported liquid eggs for making sponge cakes. 
He had found Gorgonzola cheese adulterated on the 
outside by a paste of barium sulphate and tallow, 
sometimes coloured with oxide of iron, whilst rice had 
been adulterated with French chalk, used, it was 
said, to protect it against the weevil. Glucose had 
been used in making sweets, and then as the glucose 
picked up moisture, a coating was given of paraffin 
wax. There were instances many years ago of vinegar 
having been adulterated with sulphuric acid, and he 
had found samples containing boric acid and salicylic 
acid. One recent sample consisted of jam marked, 
“ Prepared from refined sugar,” but which contained 
glucose syrup. Adulteration was not common in 
.Birmingham, and the largo proportion of traders did 
their best to supply the public with the article they 
required and pqjkl for. 

Answering (jffestions, Mr. Liverseege stated that 
dried milky^OW had to be labelled in accordance 
with their Jptnposition. Under the new labelling 
regulations^the sale of dried skimmed milk as dried 
milk should be stopped. The word “ adulteration ” 


did not come in under the Food and Drugs Act, but ’ 
such products, including medicine, should be in 
accordance with the nature, quality and substance 
demanded by the purchaser. Various products 
sold under proprietary names could not be defined 
by the public analyst. There was no standard, so 
that the public analyst was without power to support 
a prosecution, unless, of course, such proprietary 
article was injurious to health. A difficult question 
like that of the use of saccharin in jam ought to be 
dealt with not only by a local authority, but by the 
Ministry of Health. He had on one occasion found 
golden syrup adulterated by solid glucose. 

Prof. Ling said if the manufacturer mixed his 
food products upon proper lines preservatives should 
be unnecessary. He condemned the use of glucose 
in golden syrup as an adulteration. 

Power Alcohol from Beet 

An influential deputation formed by the British 
Power Alcohol Association has, according to The 
Timet j, asked the Minister of Agriculture to extend 
the proposed subsidy of 19s. fid. per cwt. on sugar 
produced from beet to the sugar content of beets 
used for making power alcohol. Some of the chief 
points mentioned wvre the agricultural importance 
of the beet crop and the serious need of an alternative 
motor fuel to petrol. The value of sugar beet as a 
cleaning crop in the rotation and its effect in increas- 
ing the following crop of cereals was emphasised, t 
whilst the additional farm labour required and the*' 
value of by-products of beet as food for stock were also 
pointed out It was urged that if these arguments 
were strong in the case of sugar they w ere stronger as 
regards power alcohol, because central factories were ' 
much cheaper to construct, used larger quantities of 
beet and worked continuously throughout the year. 
The need of producing power alcohol, in view of the 
growing consumption and the rapidly diminishing 
sources of it, had been impressed on the country by 
various Government Committees, and the deputation 
strongly urged that it was essential for economic and 
strategic reasons that we should not be dependent 
on foreign sources for our motor fuel supplies. If 
the subsidy were granted, the comparative cheapness 
of an alcohol factory would prove a guarantee against 
the creation of monopolies, as it was the aim of the 
British Power Alcohol Association to encourage the? 
establishment of central factories on a co-operative 
basis, the farmer supplying the beet to have partici- 
pation in the profits, and a first claim on a portion 
of the product. Large sums were lost annually 
because our main supplies of liquid fuel were drawn 
from the United States, in consequence of the adverse 
exchange conditions. Foreign countries, including 
the United States, where were the largest supplies 
of petrol, were entertaining large schemes for the 
development of power alcohol. The main object 
of a subsidy being to place an infant industry in a 
position to stand on its own feet, it was important 
to know whether at the end of the proposed subsidy, 
namely 10 years, pow r er alcohol could be made in 
this country to compete with petrol. Leading experts 
who have examined this question on behalf of the 
Association were satisfied that at a cost for beet which 
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could make the sugar industry just pay its way if 
present prices for sugar were maintained, power 
alcohol could compete easily with petrol, even if 
the average post-war petrol price were not to be 
exceeded, a supposition which seemed unlikely. For 
the safety of the country against economic or military 
attack, it was essential that the power alcohol industry 
should bo established here, and the amount of the 
subsidy would probably bo more than compensated 
for by reduction of the dole and saving in exchange 
on purchase# of American motor spirit. 

Whilst addressing the Rotary Club at Wolverhamp- 
ton, Mr. Alfred Wood said that the British Sugar 
Beet Society, which represented all interests in this 
new industry, undertook to make every effort to 
comply with the condition of the subsidy, which was 
to secure such economies arising from education, 
experience and efficient organisation as to enable 
it to become self-supporting in the period of ten years 
covered by the Beet Subsidy Bill. Four of the six 
promised factories at Ely, Kidderminster, Spalding 
and Ipswich were expected to be ready for the 1925 
crop of beet, and the farmers, through the National 
Farmers’ Union, were co-operating with the manu- 
facturers in every possible way. Prof. A. R. Ling, 
of Birmingham University, Mr. T. H. P. Heriot, of 
the Royal Technical College, Glasgow, and Dr. A. 
Wijnberg, formerly principal for twenty-five years 
of the school for the sugar industry of Holland, w r ere 
imaged upon the consideration of a scheme put for- 
wrd by the Society, in which universities and beet 
Mar factories would bo invited to co-operate, 

Mineral output of Canada in 1923 and 1924 

Jp According to revised statistics received from the 
■Dominion Bureau of Statistics, the Canadian mineral 
■output in 1923 was as follows : — 


Quantity Value 

$ 


Asbestos . . 

231,482 tons 

7,522,500 

Copper 

. . 8(1,881,537 lb. 

12,529,180 

Lead 

.. 1 1 1 .234,490 lb. 

7,985,522 

Nickel 

. . (>2,45:1,843 lb. 

18.332,077 

Salt 

209.985 tons 

1 ,713,510 

Silver 

.. 18,001,744 f. oa. 

J 2,007.509 

Zinc 

. . 00,410,240 lb. 

3,991,701 

Finally, revised 

figures for gold 

production in 


1923 show 1,243.341 line ounces, valued at $25,702,139. 

The total value of metallic production during 
the first six months of 1924 amounted to $47,496,000 
as compared with $39,581 ,000 during the same period 
! in 1923. The value of gold produced was $14,475,000, 
tan increase of $3,511,000 a yd the silver production 
amounted to $5,881,000, an increase of $74,000. 
• The value of nickel showed an increase of $1,789,000, 
whilst that of lead was $6,278,000, an increase of 
$2,700,000. 

Physics and Chemistry of Paints and Varnish 

The study of the fundamental principles at the 
basis of any manufacture has always proved valuable 
in helping progress in the industry. Organised 
consideration of the scientific basis of paint and 
varnish technology has not been conspicuous, 
however, in this country, though, in the United States, 
the U.S. Paint Manufacturers" Association has estab- 


lished an energetic and prolific research department. 
It is, therefore, of interest tn call attention to the 
course of lecture# on the above subject (which also 
includes synthetic resins), which are to be given at 
the Battersea Polytechnic by Mr. A. A. Drummond, 
M.Sc. The Principal of the Polytechnic, Dr. R. H. 
Pickard, D.Sc., F.R.S., states that the lectures 
are designed to indicate the lines along which scientific 
development is being made and the many openings 
for further investigation. Such a course is well 
worth attention by young technologists engaged 
in the industry and should provide a valuable stimulus 
to progress. 

The Action of Light on the Photographic Plate 

Dr. T. Slater Price, O.B.E., F.R.S., addressed the 
Chemistry Section of the Leicester Literary and 
Philosophical Society, on December 3, at the Museum, 
Leicester. He gave a brief account of the main 
principles of the “ Action of Light upon the Photo- 
graphic Plate,” illustrated by experiments and 
lantern slides, and then proceeded to describe the 
recent work of his own Research Association, and of 
others. Mr. Hubert Pooloy, M.lnst.C.E., presided. 
A short discussion followed. 

Research in Cotton 

On December 3 the foundation stone of the 
Technological Research Laboratory at Bombay was 
laid, and the Viceroy also opened the spinning-plant 
of the Indian Central Cotton Committee. This 
function marks an important development in the 
Indian cotton industry and it is difficult to over- 
estimate the value of the new laboratory to India. 
Properly controlled spinning tests will bo under- 
taken for the Agricultural Departments, and the 
laboratory will also arrange for full-scale mill-trials 
before new cottons arc brought into general cultiva- 
tion The Research Laboratory thus formed will 
be the only one in the w'orld concentrating on the 
improvement of raw material and the investigation 
of the growers’ needs. 

Knecht Testimonial Fund 

In view of the great service rendered by Prof. E. 
Knecht, Ph.D., M.Sc., to the Society of Dyers and 
Colourists oYer the long period of forty-two years, 
for forty of which he was Foreign Editor of that 
Society's Journal, it has been decided that a testi- 
monial should be presented to him. Those desirous 
of taking part should send their donations to the 
“ Knecht Testimonal Fund,” addressed to the Sec- 
retary of the Society of Dyers and Colourists, 30, 
Pearl Assurance Buildings, Bradford. 

44 Rayon ” the New Name for Artificial Silk 

The Council of the Silk Association of Great Britain 
and Ireland has approved the adoption of the word 
“ Rayon ” in place of the name, 4< Artificial Silk.” 
The object is to eliminate the word “ silk,” and 
ensure the use of “Rayon” as a descriptive term for 
all classes of artificial silk, so that ” Rayon Silk ” 
would be incorrect. The word “ Rayon ” has already 
been largely adopted in the United States by 
> representative organisations in the trade. 
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REVIEWS 

The Extra Pharmacopoeia . Vol. I. By W. Harri- 
son Martxndale, Phi)., F.C.S., and W. Wynn 
Westcott, M.B., D.P.H. 18th Edition. 
Pp. xxxviii-j-1163. London : H. K. Lewis and 
Co., Ltd, 1924. Price 27s. 6d. net. 

For the most recent information on drugs and medi- 
cinal preparations the pharmacist and the medical 
man have for many years found “ The Extra Phar- 
macopoeia ” a safe and reliable book of reference, and 
the latest edition fully maintains its reputation. It 
is four years since the previous edition was published, 
and during that time much important work has been 
done in medical science. New methods of treatment 
are described under such headings as Colloidal 
Metals, Endocrinology, Insulin, Accessory Food 
Factors, Vaccines, etc. The information supplied is 
concise, thoroughly up-to-date, and includos a very 
large number of recent medical references which form 
one of the features of the book. 

To the analyst concerned in the examination of 
foods and drugs, and to the consulting chemist when 
confronted with problems connected with 


eeutical chemistry, this volume is especially valuable. 
It contains a vast amount of practical information 
based on the authors’ own experiences and research, 
not only on processes of manufacture of medicinal 
substances, but also on clinical tests — the excellent 
summary of the Poisons Regulations and the intricacies 
of the Dangerous Drugs Acts constitutes an authorita- 
tive guide to the pharmacist. Every preparation 
which falls within the Poison Schedule or is classified 
as a “ dangerous drug ” is marked with a special sign 
throughout the book. 

A few of the important new features deserve special 
comment. The authors have conducted a series of 
experiments on the preparation of tinctures and 
spirits of official drugs using isopropyl alcohol in place 
of ethylio alcohol, and have como to the conclusion 
that isopropyl alcohol is equally suitable for the ex- 
traction of such drugs as belladonna, benzoin, ca- 
lumba, capsicum, cinchona, henbane and nux vomica. 
Although isopropyl alcohol is more toxic than ethylio 
alcohol, its use for medicinal tinctures, the dose for 
which is comparatively small and usually well diluted, 
is well worth consideration. For hair lotions, skin 
lotions and toilet preparations for which methylated 
spirit is unsuitable, isopropyl alcohol has been proved 
to be eminently satisfactory. 

Activated alkaloids, in which the addition of an 
alkali is found to produce enhanced physiological 
effects, form the subject of a now chapter. Alkaloidal 
periodides have also received experimental treatment, 
both chemically and physiologically, at the hands of 
the authors, and their results ate published exclusively 
in this addition. Arsenobenzol^the British equivalent 
of salvarsan, and the newest methods of administra- 
tion are fully described, andrv^iahy recent medical 
references are given. V 

>v Gocain and synthetic substitutes for looal anaes- 
thesia are fully dealt with, and details of their applica- 
tion are included. Under colloidal metals, the newest 
addifK>m|pe described, with recent reports on the 
use of jffiffoidal gold in neurasthenia, alcoholism and 
£the moJfehja habit. 


Emetine and its compounds, now largely emplojned 
in amoebic dysentery, have been given due pro- 
minence. In the chapter on nutriments, the accu- 
mulated knowledge derived from many original con- 
tributions on accessory food factors has been carefully 
abstracted and condensed. Tho effects of aeration, 
oxidation, pasteurisation and excessive heat on food 
products are clearly shown. 

The subject of insulin, which has been prominently 
before the public during thejast few years, is dealt 
with in about eight pages, its manufacture, distribu- 
tion in nature, technique of injection, chemical 
examination, effects of excessive dose, etc., being 
fully discussed. 

Under Endocrinology, new methods of treatment 
with animal substances, notably pituitary, thyroid, 
parathyroid and suprarenal glands are commented 
on, accompanied by notes on the manufacture and 
standardisation of their active principles and their 
physiological effects. 

The section on vaccines and antitoxins ocoupies 
some seventy-five pages, illustrating the growing im- 
ist when p 0 rtance of this realm of medical treatment, notably 
pharma- in asthma, bronchitis, cholera, diphtheria, & ,a 'y > ' 

valuable. fnlmmiilAoia nrwl amnll r\AV A J 

i 
/ 


tuberculosis, typhoid and small-pox, A 

The enormous variety of drugs and preT> 
referred to in this minature pocket volunv£. 
to impress upon the reader the irnmensg^g? 
ties of the present-day pharmacist, ft K‘ 
tindale ” is of incalculable value as a 0 *ged nSv 
and a veritable mine of information ward by* * 
the preface remind the physician “ ti sugar fi f \ 
take exception to a chemist commun # , 

on matters of doubt relating to presc' ,iner a r r as: \ i 
... - ■ were I 




like. Therapy to-day is so extremel} Avoi 
complex that it is only by careful co-op e 


on ana 1 ' 


mutual good will that mistakes can be cxd ^ed and A 
dire consequences be prevented.” They plead also to" 
the practitioner to help forward British industry, andj 
ask medical men to assist the English chemical r 
worker to their utmost. The compilers are to be con-1 
gratulated on the production of a work well abreast 
of the times and meriting the highest praise. 

C. T. Bennett 


A System of Physical Chemistry. By W. C v 
McC. Lewis. Vol. III. Tho Quantum Theob#P 
Pp. x-f 407. London : Longmans, Green jind 
Co., 1924. Third edition. Price 15s. ' f 
During the last few years many books have been 
published on the quantum theory. This does not, 
however, make tho third edition of Prof. Lewis’s 
work less acceptable. The book contains a large 
amount of matter and gives quite clearly and defi- 
nitely the principles of the application of the quantum 
theory to many phenomena. 

The theory is introduced through a discussion of / 
the problem of radiation in thermodynamic equi- 
librium. It is shown that classical statistical 
mechanics leads to a result not in agreement with 
experiment. Planck’s conception of energy-quanta 
is then given, and the correot law deduced. 

An account is given of the application of quantipnl; 
-principles to varjouef problems* such as w 
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content of solids and of gases, thermionics, contact 
potential, the photoelectrio effects, photochemical 
reaction and Nemst's heat-theorem. A long chapter 
(Chapter V) deals with the various theories of the 
structure of the atom, especially the theories of 
Bohr and Langmuir, which are given in some detail. 
The application of the Quantum Theory to matter 
in bulk is discussed in Chapter VIII, which deals 
with the theory of the ionic lattice and the molecular 
lattice. The volume has eight appendices, by 
various writers. These consist in general of a 
formal development of points in the theory which 
could not conveniently be treated in the text. 

Whilst being mainly theoretical, the book contains 
an account of the principles of the fundamental 
experimental work, such as that of Nernst on the 
specific heat of solids, and the classical determination 
of Planck’s constant by Millikan. 

Altogether the book may be considered as a very 
useful addition to the literature on the subject. 
The theory is not yet by any means complete ; 
quantum principles have been successfully applied, 
either partially or wholly, to a large number of 
problems, but progress is slow in the absence of 
precise ideas as to the true significance of the dis- 
continuities involved. Each partial application meets 
with striking successes, and difficulties no less 
striking, and each reveals a separate aspect of the 
central problem, which itself remains unsolved. 
It is this difficulty which the author has had to 
encounter ; he has tried to give as ordered an account 
as possible of the theory in its present incomplete 
state, and he may bo congratulated on having 
achieved so much. 

There are a few misprints in the book, but these 
re of a trivial nature, and the book is othorwise 
fell printed and appears to be free from any serious 
rrors. Diagrams are inserted wherever necessary, 
,nd these are invariably clearly drawn and of 
efficient size. 

The writer has no hesitation in saying that the work 
ihould prove of great value to all serious students 
rf chemistry and physics. As a volume of a system 
f physical chemistry, it is written from a chemical 
feint of view, but this should not make it less 
aluable to physicists. G. Eric Bell 


; Physical and Physico-Chemical Problems Re- 
lating to Textile Fibres. Reprinted from the 
Transactions of the Faraday Society. No. 59, 
vol. 20. Part II, 1924. Price 7s. 6d. 

This is an account of a general discussion held by 
the Faraday Society and the Textile Institute at 
Wembley in June. The first impression one gets in 
perusing this volume is that the textile industry is 
now receiving the full searchlight of science. Pre- 
viously it was mentioned that all branches of the 
industry were founded on what is generally called 
“ rule of thumb ” or “ empiricism,” and that these 
methods held sway until quite recent times. But this 
statement is difficult to maintain, for a century ago 
some quite distinguished scientists were engagod in 
the at all times textiles seem to hav£ 


attracted as many men versed in scientific methods 
as other industries have. It is true that the results 
of scientific investigations in the industry have not 
always found publication, for the simple reason that 
nothing was to be gained by the broadcasting of 
information of industrial importance. But now we 
are living in another age, and many old business men 
are wondering what is to be the outcome of the 
spreading of this information. Certainly an enormous 
amount of w'ork is being done, and those engaged in 
industry find it difficult to assimilate all the infor- 
mation and apply it to industrial use. 

The introductory address at the Conference was 
given by Dr. W. L. Balls, in which he surveyed the 
field of research. He regards physics as the pivotal 
subject for industrial research in the textile industries 
during the next half-century. Most of the faults in 
cotton yarns to-day were faults intrinsic in the 
physical properties of the raw materials. When an 
industry was changing its technique, as the electrical 
industry always was, and the textile industry was 
now beginning to do, the scientist’s place tfas very 
different from what it was in a stable industry, and 
the main reason why a scientist could be useful 
to an unstable industry w r as that the practical man 
took a very long time to get the answer in experi- 
mental work. Dr. Alexander Scott showed some 
slides of linen used in the shroud of Tut-ankh-Amen, 
and Dr. S. A. Shorter read a paper on the physical 
properties of textile fibres in relation to technical 
processes, emphasising the importance of the absorp- 
tion of moisture by fibres and their elastic properties. 
He discussed some observations in the light of the 
theory of the colloid structure of fibres. Dr. T. 
Barratt gave measurements of the transparency of a 
fabric and of the lustre produced during mercerisa- 
tion. The transparency of a fabric may be increased 
30 per cent, by mercerisation, and the amount of 
light reflected from a mercerised cloth is less than 
from the unmereerised. A careful examination of a 
w'ell-mercerised fabric will show' a distribution of 
very bright and very dull points, the amount of re- 
flected light being usually rather less than from the 
more uniformly lighted surface of an unmercerised 
fabric. This latter fact is due to the greater trans- 
parency of the mercerised fabric and the consequent 
loss of reflected light. 

Some structural characters of the flax fibre were 
discussed by C. R. Nodder and properties of the silk 
fibre by Dr. W. S. Denham. Other papers are “ The 
Fibre Balance ” by Dr. T. Barratt ; “ The Action of 
Light on Textiles,” by Dr. G. Barr; “Aircraft 
Fabrics,” by I)r. J. E. Ramsbottom ; “ Recent Ad- 
vances in tho Experimental Study of Warp Dyeing,” 
by F. D. Farrow ; “A review of work on the Absorp- 
tion and Desorption of moisture by Textile Mate- 
rials,” by A. K. Urquhart and A. M. Williams ; and 
" The Function of Water in the Web Spinning of 
Flax,” by Dr. W. H. Gibson. In some cases the 
papers were resumes of work previously published 
and abstracted in this Journal. A full account of 
the discussions which took place on the papers is 
given. The FaTaday Society is performing very 
useful work in publishing such reports of its dis- 
qussions. 
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COMPANY NEWS 

CASSEL CYANIDE CO., LTD. 

Colonel Sir Edward A. Broth erton, chairman of 
Brothertou and Co., Ltd., who has been elected 
chairman of the Cassel Cyanide Co., Ltd., in place of 
the late Sir George Bcilby, presided over the 
ordinary general meeting, held in Glasgow, on 
December 10. The chairman referred to the death 
of Sir George Bcilby, whose connexion with the 
company extended over thirty-two years, during 
which he rendered incalculable service to the com- 
pany and to the cyanide industry, as well as to science 
and education generally. In moving approval of the 
animal report (cf. Che.ni and I ml., Dee. 5, p. 1216), 
the chairman said that the demand for cyanide 
during the year was fairly satisfactory, and sales 
were well maintained in spite of active competition. 
Selling prices, however, suffered a further reduction, 
and they could look for no stability in this direction 
until a lower level was reached, although their product 
was already selling at less than pre-war prices. The 
company had been working during the past year on 
new processes of manufacture with a view to lowering 
production costs. Patents had now been issued and 
published, and covered quite a revolutionary process 
ior the manufacture of metallic sodium, which was 
the base for the production of high-grade sodium 
cyanide. Their chief chemist, Dr. Ewan, was the 
inventor. The report was adopted. 

POWER-GAS CORPORATION, LTD. 

The twenty-fourth ordinary general meeting was 
held on December 10, Mr. E. Lloyd Pease (chairman) 
presiding. Although adverse conditions of trade still 
continued, important orders from all parts of the 
world had been received for the Corporation's spe- 
cialities for the production of gas for heating and 
power, water gas and town gas, and the number of 
orders booked during the past financial year were 
considerably in excess of those of previous years. All 
the plants had given great satisfaction, and it was 
expected that a growing market would be found for 
these specialities. The Corporation owned all the 
shares in Ashmore Benson Pease and Co., Ltd., 
established about fifty years ago, at Stockton-on- 
Tees, for the manufacture of gasworks plant and 
general engineering work, but during the past year 
had derived no profits from this company, as, 
although it had secured a larger volume of orders, 
the prices obtained were unprofitable. After allo- 
cating £2000 to the reserve fund from the total 
profit of £23,267 (which included £11,070 brought 
ionvard), there was a balance of £21,267, which it 
was proposed to carry forward. It was considered 
that the interests of the company w r ould not be 
served by making a distribution of profits this year, 
although it would be the first time for fourteen years 
that no dividend had been paid. 

GENERAL PETROLEUM COMPANY OF TRINIDAD 

In order to provife further working capital, the 
directors have deoidMf to recommend the recon - 
strtfeipcm of the epttra&ny. They propose to form a 
new jpmpany M^fe ^apital of £460,000 in 2,000,000 
shanks of will take over the whole of 


the assets of the present company in consideration 
for the payment of the liabilities oi the present com- 
pany and the allotment of 1,682,045 shares credited 
2s. paid. Each “ A ” shareholder Will be entitled to 
one share for every “ A ” share held, and each B ” 
shareholder one share for every two held, the new 
shares to be payable 6d. per share on application and 
the balance by instalments of 6d. per share, payable 
in March, May and July. The issue of the 1,682,045 
shares will provide £168,204, and the subscription 
has been guaranteed in consideration of an under- 
writing commission of 7£ per cent, and an overriding 
commission of per cent. 

BRITISH BURMAH PETROLEUM CO. 

The report for tho year ended July 31 showed a 
balance from revenue account of £195,079 (£224,253 
last year), and a total credit of £219,273 including 
interest, dividends, etc. (£250,282 last year). After 
deducting expenditure, interest on debenture stocks 
and depreciation, there is a net surplus of £52,098 
(£73,530). After adding £2916 balance brought in, 
£5810 surplus on realisations of investments, and 
£16,760 refund in respect of taxes, a total credit of 
£77,585 is shown (£152,849). The directors state 
that the reduction in profits is mainly due to the con- 
tinued fall in the prices received for benzine, and do 
not consider that the profit earned is sufficient for 
the payment of a dividend. A more satisfactory 
result is anticipated this year, owing to higher ex- 
traction of products at the refinery, combined with 
further substantial reductions in working costs. 

BRUNNER. MOND AND CO., LTD. 

The shareholders of this company have been invited 
by the directors to subscribe to an unadvertised issue 
of 175,000 71 per cent, cumulative preference shares 
at par in the Madeley Collieries, formed to acquire 
for £350,000 a certain colliery and brick works 
situated near Madeley, Staffordshire. Half the 
ordinary shares of the Madeley Go. are held by 
Brunner Mond and Co. The purchase price is to be 
paid halt’ in cash and half in ordinary shares. 

BRITISH PLATINUM AND GOLD CORPORATION 

The accounts for the year ended July 31, 1924, 
show a net profit of £49,985, compared with 
£33,385 for the previous year, the amount to he 
carried forward being £51,583, as against £18,198. 
The directors have recommended a final dividend of 
6d. per share, less tax, making Is. Od. per share for 
the year. 

RUTHS STEAM ACCUMULATOR CO., LTD. 

The controlling interest inthe Ruths Steam Acc umu- 
lator Co., Ltd., has been acquired by the Fairfield 
Shipbuilding and Engineering Co., Ltd., and James 
Howden and Co., Ltd., of Glasgow. The company 
w r as formed in April last for tho purpose of marketing 
in the British Empire the steam accumulator in- 
vented by Dr. J. Ruths of Stockholm. A great deal 
of interest has been shown by technical firms in this 
country in the application of the accumulator in 
industrial plants, as it has been found that very large 
economies, together with increased production, are 
secured wheq the plant is installed in technical works. 
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By the terms of the licence all plants will be made in 
this country, and it is anticipated that considerable 
output will be secured. Three directors of each of 
the above companies will be on the board of the 
company, and Sir Alexander Kennedy, chairman of 
the Fairfield Shipbuilding and Engineering Co., Ltd., 
will 1)0 chairman. 

BOOTS PURE DRUG CO. 

An interim dividend has been declared on the 
ordinary shares for the quarter ending December 31, 
1924, at the rate of 9 per cent., less tax. 

UNITED INDIGO AND CHEMICAL CO. 

An interim dividend has been declared at the rate 
of 5 per cent, per annum on the ordinary shares, less 
tax, payable December 31. 


REPORT 

Report of Test by the Director of Fuel Research 
on Parker Low-Temperature Carbonisation 
Plant installed at Barugh, Barnsley, at 
the Works of Low-Temperature Carbonisa- 
tion, Ltd. Department of Scientific and 
J ndustrial Research. Pp. iv +24. H.M. Station - 
cry Office, 1924. Price 9d. 

This report describes a test carried out from 
July 22 24, 1924. The installation consisted of 
two settings of 32 retorts each, each setting being 
designed to carbonise 50 tons of coal per 24 hours. 
After briefly describing the plant and its operation, 
the report deals with the arrangements for and the 
conditions of the test. The coal used was Dalton 
Main, a medium caking coal, in the form of washed 
breeze up to half-inch pieces. The coal was clean, 
and of uniform quality. A weight balance was 
found to show a loss of 0-48 per cent., and this, in 
conjunction with the thermal balance loss of 5-2 per 
cent., is considered satisfactory. A complete ex- 
amination of the products of carbonisation was carried 
out at the Research Station, details of which are 
included in the Report. The yields of products per 
ton of coal were as follows : Poke, 13*92 cwt. ; gas, 
5020 eb. ft. or 39*0 therms. ; tar, 18*02 galls. ; liquor, 
20*00 galls. ; crude spirit, 1*78 galls. ; and ammonium 
sulphate, 13*55 lb. 

The coke or smokeless fael was of good quality, 
and the yields of tar, gas, and ammonia were high ; 
the ammonia liquor was dilute (under 6 oz. strength), 
and the advisability of recovery is questioned. Spirit 
obtained by scrubbing the coal gas amounted to 
1*78 galls, per toil of coal. 

Details are also given of the working operations, 
of the labour and power required and of a variety of 
points in the handling of the setting. The tempera- 
ture of carbonisation was not uniform throughout the 
setting, varying from 600° C. to as high as 800° C. 
♦Suggestions are given for the improvement of tem- 
perature control, as the 83*5 therms consumed per 
hour could be reduced considerably. 

In an appendix the conditions are set out under 
which official tests are made of plants for the low- 
temperature carbonisation of coal. 
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MARKET REPORT 

Thi* Market Report is compiled from special information 
received from the Manufacturers concerned. 

Unless otherwise stated the prices quoted below cover fair 
quantities net and naked at sellers * works. 
0ENERAL HEAVY CHEMICALS 

Acetic Acid, 40% teoli. . . £21 10s. per ton. 

Acid, Borio, Commercial — 

Oryst. . , .. .. £45 por ton. 

Powder.. .. .. £47 per ton. 

Acid Hydrochloric .. 3#. (id.-- Os. per carboy d/d., 

according to purity, strength 
and locality. 

Aoid Nitrio 80° Tw. ,. £21 10s. — £27 per ton makers' 

works, according to district 
and quality. 

Aoid Sulphuric . . . . A vertigo National prices f.o.r. 

makers’ works, with slight varia- 
tions up and down owing to 
local considerations : 140* Tw., 
Crude Aoid, 65s. per ton. 108* 
Tw., Arsenical, £5 10s. per ton. 
108° Tw., Non -arsenical, £0 16s. 
per ton. 

Ammonia Alkali.. .. £0 15s. per ton, f.o.r. Speoial 
terms for contracts. 

Bleaching Powder .. Spot£lld/d. ; Contract £10 d/d. 
4 ton lots. 

Bisulphite of Lime . . £7 10s. per ton, packages extra. 

Borax, Commercial — 

Crystal.. .. .. £25 per ton. 

Powder. . . . . . £20 per ton. 

(Packed in 2-owt. bags, carriage 
paid any station in Great 
Britain.) 

Calcium Chloride (Solid). . £5 12s. (id. to £5 17s. (id. per ton, 
carriage paid. 

Copper Sulphate . . . . £25 per ton. 

Methylated Spirit 04 o.p. — 

Industrial . . . . 2s. 7d.— -2s. 1 Id. por gallon, accord- 

ing to quantity. 

Mineralised . . . . 3s. 8d. — 4s. por gulion, according 

to quantity. 

Niokel Sulphate . . . . ) £38 per ton d/d. Normal bush 

Nickel Ammon. Sulphate ) ness. 

Potash Caustic . . . . £30 — £33 per ton. 

Potass. Bichromate . . 5?d. por lb. 

Potass. Chlorate.. .. 3d. — 4d. per lb. 

Salammoniao . . . . £32 por ton d/d. 

Salt Cake.. .. . . £3 10s. per ton d/d. 

Soda Caustic, solid .. Spot Jots : delivered. £16 17s. fid, to 

£19 7s. fid. per ton, according to 
strength. 20s. loss for contract#. 

Soda Crystals .. .. £5 - £5 5s. per ton ex railway 

depots or ports. 

Sod. Acetate 97/98% .. £24 per ton. 

Sod. Bicarbonate (refined) £10 10s. per ton, can*, paid. 

Sod. Biohromate. . .. 4Jd.perlb, 

Sod. Bisulphite Powder 

00/62%.. .. .. £17 - £18 per ton, according to 

quantity, f.o.b., 1-owt. iron 
drums included. 

Sod. Chlorate . . . . 3d. per lb. 

Sod. titrate refd. 90% . . £13 6s. — £13 10s. per ton ex 
Liverpool. Nominal. 

Sod. Sulphide cone, solid 

00/05 . . . . . . About £15 por ton d/d. 

Sod. Sulphide crygt. . . £9 os. per ton d /d. 

Sod Sulphite, Pea Oryst. £15 por ton f.o.r. London, 1-owfc. 

kega included. 

RUBBER CHEMICALS 

Antimony sulphide — 

Golden . . . . . . 0|d. — Is. 2d. per lb., according to 

quality. 
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Antimony sulphide— 

Crimson . . . . Is. 4d. — Is. 6d. per lb., according 

to quality. 

Arsenic, Sulphide, Yellow Is. lid. per lb. 

Barytes £3 10s. to £6 15s. per ton, accord- 

ing to quality. 

Cadmium Sulphide . . 3a. 9d. — 4s. per lb., according to 
quantity. 

Carbon Bisulphide . . £30 — £33 per ton, according to 
quantity. 

Carbon Black .. .. 7d. — 7$d. per lb. ex wharf. 

Carbon Tetrachloride . . £60 — £65 per ton, according to 
quantity, drums extra. 

Chromium Oxide, green. . Is. 3d. per lb. 

r 5d. — 9$d. per lb. Demand very 

Indiarubber Substitutes \ brisk. Prices likely to remain 

White and Dark . . 1 steady owing to firmness of 

V. rapeseed oils. 

Lamp Black . . . . £48 per ton, barrels free. 

Lead Hyposulphite . . 7|d. per lb. 

Lithopone, 30% . . . . £22 10s. per ton. 

Mineral Rubber “ Rub- 

pron ** .. .. .. £10 6s. per ton f.o.r. London. 

Sulphur . . . . . . £10 — £12 per ton, according to 

quality. 

Sulphur Precip. B.P. . . £50 — £65 per ton, according to 
quantity. 

Sulphur Chloride . . 4d. per lb., carboys extra. 

Thiocarbanilide . . . . 2s. 6d. per lb. 

Vermilion, pale or deep . . 5s. Id. per lb. 

Zinc Sulphide .. .. 7$d. — Is. 8d. per lb., according to 

quality. 

WOOD DIST1UATI0N PRODUCTS 

Aoetate of Lime — 

Brown . . . . . . £11 5s. per ton, and upwards. 

Grey . . . . . . £14 10s, — £15 por ton. Firmer. 

Liquor 9d. per gall. 32° Tw. 

Charcoal £7 5s. -£9 per ton, according to 

grade and looality. Demand 
brisker in many localities. 

Iron Liquor . . . . la. 7d. per gall. 32° Tw. 

Is. 2d. „ „ 24° Tw. 

Bed Liquor .. .. lOd. — Is. per gall. 14/15° Tw. 

Wood Creosote . . . . 2s. 9d. per gall. Unrefined. 

Wood Naphtha — 

Miscible . . . . 4s. 9d. per gall. 60% O.P. 

Solvent . . . . 5s. — 5s. 3d. per gall. 40% O.P. 

Firmer. 

Wood Tar . . . . £4 10s. — -£5 10s. per ton. Demand 

slack and stocks being held. 

Brown Sugar of Load . . £42 per ton. Steady market. 


TAR PRODUCTS 

Acid Carbolic — 

Crystals . . . . 5|d. por lb. Quiet. f 

Crude 60’s . . . . Is. 7d.— Is. 9d. por gall. Market 

quiet. 

Acid Cresy lie, 97/99 .. Is. lid.— 2s. Id. por gall. Fair 

businoss. 

Pale 95% .. ..Is. 8d. — Is. lid. per gall. Not 

much business. 

Dark .. . . la.7d. — Is. 9d.per gall. Market dull. 

Anthracene Paste 40 %. * 4d. per unit per cwt. Nominal 
price. No business. 

Anthracene Oil — 

Strained . . . . 6|d.— 7 $d. per gall. Small demand 

Unstrained . . • - 6d. — -fejd. per gall. 

Benzolo — Prices advanced ; supplies very 

. scarce. 

Crude .• •• 9d. — 11 id. per gall, ex works in 

tank wagons. 

Standard^ ||6tor . . Is. 4$d.— Is. 6d. per gall, ex works 
^ in tank wagons. 

Purs •.* , .. ..Is. 9|d. — Is. lid. per gall.e* 

works in tank wagons. 


Toluol©— 90% . . ... Is. 6 id.— Is. 7d. per gall. 

inquiry. 

Toluole— Pure . . . . Is. 7id.— Is. 9d, per gall. Steady, 

demand. 

Xylol — Coml. . . . . 2s. 3d. per gall. 

Pure . . . . 3s. 3d. per gall. 

Creosote— 

Cresy lie 20/24% .. 8d. -Bid. per gall. Not much 

business. 

Middle Oil . . . . C 5$d. — Bid. per gall., acoording to 

Heavy Oil . . . . < quality and district. Market 

Standard Specification (. firmer. Steady demand. 
Naphtha — 

Solvent 90/160 . . Is. 3d. —Is. 6d. per gall. Demand 

good. Market very firm. 

Solvent 90/190 . . Is.— Is. Id, per gall. Fow inquiries. 

Naphthalene Crude — 

Cheaper in Yorkshire than Lancashire. Demand rather 
bettor. 

Drained Creosote Salts £3 — £5 per ton. Steady but* 
quiet. 

Whizzed or hot pressed £0 — £9 por ton. No business. 
Naphthalene — 

Crystals and Flaked .. £12— £16 per ton, acoording to 
district. 

Pitch, medium soft . . 60s. — 60s. per ton, according to 
district. Plenty of inquiry for 
prompt and forward. Market 
very steady. 

Pyridine— -90/160 .. 18s. Gd.— 19s. por gall. Fow 

inquiries. 

Heavy .. lls. Cd. — 12s. per gall. Rather flat. 

INTERMEDIATES AND DYES 

Business in dyestuffs has boon maintained but without 
further improvement. 

In the following list of Intermediates delivered prices 
include packages except where otherwise stated. 

Acetic Anhydride 95% . . Is. 7d. per lb. naked. 

Acid H 3a. I0d. per lb. 100% basin d/d. 

Acid Naphthionio .. 2s. 2d. per lb. 100% basis d/d. 
Aoid Neville and Winther 5s. 8d. per lb. 100% basis d/d. 
Acid, Salicylic, tech. . . Is. Ojd.- ls. Id. per lb. 

Acid Sulplianilio .. 9d. per lb. 100% basis d/d. 

AluminiurnChloride,anhyd.lOd. per lb. d/d. 

Aniline Oil . . . . 8d. per lb. naked at works* 

Aniline Salts . . . . 8$d. per lb., naked at works. 

Antimony Pentachloride Is. per lb. d/d. 

Benzidine Base .. .. 3s. 10d, per lb. 100% basis d/d. 

Benzyl Chloride 95% . . Is. Id. per lb. 

p-Chloraniline .. .. 3s. per lb. 100% basis. 

p-Ohlorphenol . . . . 4s. 3d. per lb. d /d. 

o-Cresol 29/31 ° C. .. 3Jd.—4d. per lb. Fair demand. 

m-Cresol 98/100% .. 2s. Id.— 2s. 3d. per lb. Demand 

moderate. 

p-Cresol 32/34° C. .. 2s. Id.— 2s. 3d. per lb. Demand 
moderate. 

Dichloraniline . . . . 2s. 3d. per lb. 

Dichloranilino S. Acid . . 2s. 3d. per lb. 100% basis. 

p-Dichlorbenzoi . . . . £86 per ton. 

Diethylanilino .. ..4s. 3d. per lb. d/d., packages 

extra, returnable. 

Dimethylaniline . . . . 2s. 2 id- per lb. d/d. Drums extra. 

Dinitrobenzene . . . . 9d. per lb. naked at works. 

Dinitroclilorbenzol . . £84 10s, per ton d/d. 
Dinitrotoluene— 48/50° C. 8d.— 9d. per lb. naked at works. 

60/68° C. Is. 2d, per lb. naked at works. 
Diphenylamine . . . . 2s. lOd. per lb. d/d. 

G. Salt 2e. 3d. per lb. 100% basis d/d. 

Mono oh lor benzol . . . . £03 per ton. 

o-Naphthol .. .. 2s. 4d. per lb. d/d. 

/hNaphthol .. .. Is. per lb. d/d. 

a- Naphthy lamina .. ls.3Jd. per lb. d/d. 

0-Naphthylamine .. 4s. per lb. d/d* 
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**-Nittanilin* ' . v 4i. 2 Id. par lb. d/d. 
o.Kltraailin# . . . . 2s. 2|d. per lb. d/d. 

Hfttobeniena . . . . 8Jd, — 5Jd. per lb. naked at works. 

o-Nitroohlorbenzol . . 2s. 3d. per lb d/d. 

Nitronaphthalene . . lOd. per lb. d/d. 
p-Nitrophenol . . . . Is. 9d. per lb. 100% basis d/d. 

p-Nitro-o-amido-phenol 4s. 6d. per lb. 100% basis. 
m-Phenylene Diamine . . 4s.. per lb. d/d. 
p-Phenylene Diamine .. 10s. per lb. 100% basis d/d. 

K. Salt « . .. . . 2s. 4d. per lb. 100% basis d/d. 

Sodium Naphthionate . • 2s. 2d. per lb. 100% basis d/d. 
o-Toluidin* . . . . lOd. per lb. naked at works. 

p-Toluidine . . . . 2s. lOd. per lb. naked at works. 

m-Toluylene Diamine . . 4s. per lb. d/d. 

PHARMACEUTICAL AND PHOTOGRAPHIC 
CHEMICALS 

Acid, Acetic 80% B.P. . . £45 per ton, ex wharf London, in 
glass containers. 

Acid, Aoetyl Salicylio . . 3s. Id. — 3s. 3d. per lb., according 
to quantity. Sales steady. 
Price firm. 

Acid, Benzoic B.P. . . 2s. tid. per lb. 

Acid Borio B.P. . . . . Cryst. £51 per ton, Powder £55 

per ton. Carriage paid any 
station in Great Britain. 

Acid, Camphoric. . . . 19s. — 21s. per lb. 

Acid, Citric . . . . Is. 4 Jd. per lb. Increased demand. 

Acid, Gallic . . . . 2s. 9d. per lb. for puro crystal in 

cwt. lots. Easier. 

Acid, Pyrogallie, Cryst. . . 7s. per lb. Besubliiuod quality 
8s. per lb. Market firm. 

Acid Salicylic . . . . Is. fid. — Is. 8d. per lb., according 

to quantity. 

Acid, Tannic B.P. . . 2s. lOd. per lb. Quiet steady 
demand. 

Acid, Tartaric . . . . Is. Id. per lb., less 5%. 

Amidol .. .. .. 9s. per lb. d/d. 

Acetanilide . . . . Is. lOd. — 2s. per lb. More en- 

quiry. 

Amidopyrin .. .. 14s. fid. per lb. 

Ammon. Benzoate . . 3s. 3d.— -3s. 9d. per lb. according 

to quantity. 

Ammon. Carbonate B.P. £37 per ton. 

Atropine Sulphate . . 12s. fid. per oz. for English make. 

Barbitone.. .. .. 13s. 9d, per lb. Slightly lower. 

Quiet steady domand. 

Benzonaphthol . . . . 5s. 3d. per lb. spot. 

Bismuth Carbonate , . 8s. fid. — 10s. fid. per lb. 

f( Citrate.. .. 8s. fid.-- 10s. fid. „ 

„ Salicylate . . 8s. Od. — 10s. Od. „ 

,, Subnitrate . . 7s. 7d.- -9s. 7d. „ 

According to quantity. Prices 
recently reduced. 

Borax B.P. . . . . Crystal £29, Powder £30 per ton. 

Carriage paid any station in 
Great Britain. 

Bromides.. .. .. Market less firm. Prices uncertain. 

Ammonium . . . . 2g. Id. per lb. 

Potassium . . . . Is. lOd. per lb. 

Sodium.. .. .. Is. lid. per lb. 

Calcium Lactate .. ..Is. fid. — Is. 8d. per lb., according 

to quantity. Fair demand und 
steady markot. 

Chloral Hydrate . . . . 4s. per lb. 

Chloroform . . . . 2s. fid. por lb. for cwt, lots. 

Formaldehyde .. .. £48 — £49 per ton in barrels, ex 

wharf London. Supplies exceed 
demand. 

Glycerophosphates — Fair business passing. 

Calcium, Boluble and 
citrate free . . . . 7s, per lb. 

Iron .. . . . . 8a. 9d, per lb. 


Glycerophosphates — 

Magnesium 9s. per lb. 

Potassium, 50% .. 3s. fid. per lb. 

Sodium, 50% .. . . 2s. fid. „ 

Guaiaeol Carbonate . . 9s. per lb. Reduced in price. 

Hexaraine . . . . 3e. per lb. for bold crystal. Powder 

slightly less. 

Homatropino Hydrobro- 

mido . . . . . . 25s. — 30s. por oz. 

Hydrastine hydrochlor . . English make offered, 120s. per oi* 

Hypophosphites — 

Calcium . . . . 3s. fid. per lb,, for 28-lb. lots. 

Potassium . . . . 4s. Id. per lb. 

Sodium . . . . 4a. „ 

Iron. Ammon. Citrate B.P. Is. lid. — 2s, 3d. per lb. Price 

recently reduced. 

Magnesium Carbonate — 

Light Commercial . . £36 per ton net. 

Light, puro . . . . £40 por ton. 

Magnesium Oxide — 

Light Commercial . . £75 per ton, less 2J%. 

Heavy Commercial . . £25 per ton, less 2|%. 

Heavy Pure . . . . 2s. — 2s. 3d. per lb., according to 

quantity. Steady market. 

Menthol— 

A.B.R. reeryst. B.P. . . 57s. per lb, for December delivery. 
Synthetic . . . . 20s.— 35s. por lb., according to 

quantity. English make. In- 

creasing demand. 

Mercurials . . . . Market very quiet. Mercury 

slightly firmer. 

Red oxide . . . . 5s. 2d. — 5s. 4d. por lb. 

Corrosive sublimate . . 3s. 5d. — 3s. 7d. ,, 

White precip. . . . . 4a. fid. — 4a. 8d. ,, 

Calomel . . . . 3s. lOd. — 4a. ,, 

Methyl Salicylate . . Is. 9d. — 2s. per lb. 

Methyl Sulphonul . . 22s. per lb. Slightly weaker. 

Metol . . . . ..11a. por lb. British make. 

Paraformaldehydo . . 2s. 8d. por lb. for B.P. quality. 

Paraldehyde . . . . Is. 2d. — la. fid. por lb. in free 

bottles and caaos. 

Phenacetin . . . . 5a. fid. per lb. 

Phcnazonc . . . . fis. per lb. 

Phonolplithaleiii . . . . 5s. 3d. por lb. for cwt. lots. 

Again lower in absence of active 
buying. 

Potass. Bitartrate— 

99/100% (Cream of 

Tartar) . . . . 80s. per cwt., less 2^% for ton lots. 

Potass. Citrate . . . . Is. 10d. — 2a. 2d. per lb. 

Potass. Ferricyanide . . la. 9d. per lb. Quiet. 

Potass. Iodide .. .. 16s. 8d. — 17s. 5d. per lb., accord- 

ing to quantity. Steady market. 

Potass. Motabisulphite .. 7£d. por lb., 1-cwt. kegs included. 

F.o.r. London. 

Potass. Permanganate . . 7|d. per lb. spot. Forward 
prices higher. 

Quinine Sulphate . . 2s. 3d. — 2s. 4d. per oz., in 100 o*. 

tins. Steady market. 

Resorcin . . . . . . 5s. per lb. in fair quantities. 

Supplies exceed demand. 

Saccharin . . . . 03s. per lb., in 50-lb. lots. 

Salol . . . . . . 3s. per lb, for cwt. lots. Slightly 

lower. Limited demand. 

Silver Proteinate. . . . 9s. per lb. for satisfactory produot, 

light in colour. 

Sod. Benzoate, B.P. . . 2s. fid. por lb. Supplies of good 
quality now availablo. 

Sod. Citrate, B.P.C., 1923 Is. lid. — 2s. 2d. por lb., according 
to quantity. 

Sod. Hyposulphite — 

Photographic .. .. £13 — £15 per ton, according to 

quantity, d/d. consignee’s sta* 
tion^in 1-cwt. kegs. 
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Sod. Motabisulphite cryst. 37s. 6d. — 60s. per cwt. nett cash. 

according to quantity. 

Sod. Nitroprusaide . . 16s. per lb. 

Sod. Potass. Tartrate 

(Rochelle Salt) . . 75s. — B2s. Gd. per cwt., according 
to quantity. Quiet market. 

♦Sod. Sulicyluto . . . - Powder 2s. Id. — 2s. 3d. per lb. 

Crystal at,2s. 2d. — 2s. 4d. per lb. 
Flake 2s. 6d. per lb. Strong 
demand. Market firm. 

Sod. Sulphide — 

Pure recryst lQd. — Is, 2d. per lb. 

Sod. Sulphite, anhydrous £27 10s. per ton, minimum 5-ton 
lots, increasing according to 
quantity, 1-cwt. kega included. 

Sulphonal.. .. .. 14s. Gd. per lb. Little demand. 

Thymol . . . . . . 18s. per lb. 


Lemon Oil 
Lemongrass Oil . . 
Orange Oil, Sweet 
Otto of Rose Oil — 
Bulgarian 
Anatolian 
Palma Rosa Oil . . 
Peppermint Oil - 
Wayne County 
Japaneso 
Petitgrain Oil 
Sandal Wood Oil — 
Mysore . . 
Australian 


. . 3s. 4d, per lb. Dearer. 
. . 5s. 9d. per lb. 

.. 11s. per lb. 

. . 42s. Cd. per oz. 

. . 28s. per oz. 

. . 17s. per lb. 

. . 45s. i>er lb. 

. . 23s. Gd. per lb. 

. . 9s. 9d. per lb. 

. . 20s. 7d. per lb 
.. 1 8s. Gd. per lb. 


PERFUMERY CHEMICALS 

.. 11s. peril). Cheaper. 

. . 1 2s. (id. per lb. Cheaper. 
. . 3 h. 

. . 6s. Od. „ 

. . 3s. 3d. 


Acetophenone 
Aubopino . . 

Amyl Acotato 
Amyl Butyrate 
Amyl S&lioylate 
Anethol (M.P. 21/22° 0.) 4s. Gd. 
Benzyl Acetate from Ohlo- 
rine-free Benzyl Alcohol 2s. 9d. 
Benzyl Aloohol free from 
Chlorine . . . . 2s. 9d. 

Benzaldehyde free from 


Chlorine 

3s, 3d. 

Benzyl Benzoate . . 
Oinnamio Aldehyde — 

3s. 6d. „ 

Natural . . 

18a. Gd. „ 

Ooumariu 

17s. 3d. „ Again o 

Cifconollol . . 

20 s. „ 

Citral 

9s. „ Dearer. 

Ethyl Cinnamate 

12s. Gd. „ 

Ethyl Phthalate . . 

3s. 

Eugonol . . 

10s. Gd. „ 

Geraniol (PalmaroBa) 

33s. 6d. „ 

Geraniol . . 

12s. Gd. — 20s. per lb. 

Heliotropine 

6s. 9d. per lb. 

Iso Eugenol 

10s. 

Linalol ez Bois do Rose 

26s. 

Linalyl Aoetate . . 

26 s. 

Methyl Anthranilate 

10s. 

Methyl Benzoate. . 

0s, 

Musk Ambretto . . 

50s. „ 

Musk Xylol 

14s. 

Nerolin 

4s. 6d. „ 

Phenyl Ethyl Aoetate . 

15s. 6d. 

Phenyl Ethyl Alcohol . 

15s. ,, Cheaper. 

Rhodinol 

50s. 

Safrol 

Is. lOd. „ 

Terplneol . . 

2s. 4d. ,, 

Vanillin . . 

25s. —25s. Od. per lb. 

ESSENTIAL OILS 

Almond Oil, Foreign 

S.P.A 

15s. 6d. per lb. 

Anise Oil 

2s. lOd. por lb. 

Bergamot Oil 

15s. per lb. Cheaper. 

Bourbon Geranium Oil . . 

30s. per lb. 

Camphor Oil . . 

65s. per owt. 

Cananga Oil Java 

11s. 3d. per lb. 

Cassia Oil, 80/85% 

9s. 3d. per lb. Cheaper. 

Cinnamon Oil, Lofif . • 

Citroneila Oil — 

Old. per oz. 


Java 85/90% . . 
Ceylon . . . 

3love Oil . . 


'7s. per lb, 

3a. 4d. per lb. 
8s. 1 3d. per lb. 


Suoalyptus Oil 70/78% . . 2s. \2d. per lb. 

Lavender Oil — \ 

French 38/40% Esters Sfcg. {per lb. 


PATENT LIST 

The da tea given In tide list are, in the cose of Applications for Patents 
those of applTcutlona, and la the case of Complete Specifications accepted 
those of the Otficl&l Journals in which the acceptance Is announced. Com- 

8 leto Sped it cations thus advertlsod as accepted are open to lnspootion at 
le Patent Office Immediately, and to opposition bof ire February 10th, 
1025; they are on sale at la. each at the Patent Office, Sale Branch, 
Quality Court, Chancery Lane, London, W.C. 2, on December 24th. 

I. — Applications 

FothergiU. Evaporators. 28,792. Doc. 1. 

General Electric Co., Ltd., and Goldsmith. Filters. 

29,348. Doc. G. 

Imrav (Victoria Falls and Transvaal Tower Co. and 
Andrews). Removal of calcium sulphate scale from con- 
denser tubes etc. 28,801. Doe. 1. 

McIntyre. Crushing or mixing machines. 28,701. Dec. 1. 
Pennell. Filtering-apparatus. 28,800. Doc. 1. 
Spangonberg. Separating particles from fluid streams. 
28,810. Doc. 1. 

Waring. Pulverising or grinding machines. 28,946. 
Doc. 3. 

I.— Complete Specifications Accepted 

13,891 (1923). Sauer. Treatment of liquids. (198,373.) 
21,490 (1923). Fothorgili. Evaporators. (225,271.) 
30,282 (1923). Bluntyro Engineering Co., Ltd., and 
Kogerson. See II. 

31,707 (1923). MoEntire. Centrifugal separator. (225,390.) 
G394 (1924). Deutsche Ton- und Steinzeugwerke Akt.-Ges. 
Fine -grinding mills. (212,922.) 

II. — Applications 

Artificial Coal Co. (Hainon Process), Ltd., and Hamon. 
Manufacture of decolorising carbon from peat. 28,873. 
Dec. 2. 

Beaudequin. Manufacture of combustible briquettes. 
28,908. Dec. 2. (Belgium, 3.12.24.) 

Brogent. Manufacture of highly active carbon etc. 29,294. 
Doc. 0. 

Crozior. Purifying oils. 29,013. Doe. 3. 

Thoumyro Fils. Manufacture of eombustible agglo- 
merates. 29,100. Dee. 4. (France, 12.3.24.) 

Wollaston. Gas-retorts. 28,717. Dee. 1. 

II.— Complete Specifications Accepted 
23,345 (1923). Bergh. Retort furnaces for treating bitu- 
minous materials. (204,067.) 

25,854 (1923). Duplan. Furnaces for distillation and 
carbonisation. (225,337.) 

29,940 (1923). Toogood, and Dempster and Sons, Ltd. 
Heating of horizontal retorts for gas production. (225,377.) 

30,282 (1923). Blantyro Engineering Co„ Ltd., and 
Rogerson. Plant for dehydrating coal, sludge, pulp, and 
the like. (225,379.) 

2207 (1924). Brikottharz-Ges. Manufacture of com- 

bustible briquettes. (210,458.) 

I1L — Application 

Murphy. 28 974. Sue IX, 
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1 1!.— Complete Specification Accepted, 

29,312 (1923). Weil, and Chem, Fabr. in Billwnrder. 
Manufacturing pure carbazol. (225,369.) 

IV. — Applications 

Farbenf abri ken vonn. F. Bayer imd Co. Manufacture of 
monoazo dyes. 29,133. Dec. 4. (Ger., 5.12.23.) 

Soc. of Chemical Industry in Basle. Manufacture of 
dyestuffs. 28,905. Dec. 2. (Switz., 28.12.23.) 

V. — Applications 

(Voss, and Viscose Development Co. Manufacture of 
cellulose products. 29,328, Dec. 6. 

Ingham. Waterproofing paper. 29,079. Dec. 4. 

Levy. Apparatus for manufacture of artificial filaments. 
29,135. Dec. 4. 

Plinatus. Gelatinisation of nitrocellulose etc. 29.110 
Dec. 4. * * 

Plinatus. Manufacture of films etc. 29,113. Dec. 4. 
Plinatus. Process for dissolving and gelatinising nitro- 
cellulose etc. 29,113, 29,232. Dec. 4 and 5. 

V. — Complete Specifications Accepted 

19,028 (1923). Lilienfcld. Treatment of textile products 
containing cotton. (216,477.) 

4678 (1924). Jackson (Tubizc Artificial Silk Co. of 
America). Manufacture of artificial silk. (211,889.) 

VI . — Application 

Testrup and Thomson. Bleaching etc. 29,331. Dec. 6. 

VI. — Complete Specification Accepted 

15,278 (1924). Sohlumpf. Dyeing and washing textile 
material. (218,290.) 

\ VII, — Applications 

Carpmael (Farbenfnbriken vonn F. Bayer und Co.). 
Manufacture of sulphuric acid. 29,247. Dec. 5. 

Du Faur. Recovery of hydrated oxides of iron and 
calcium sulphate from sulphate solutions etc. 28,993. 
lDoo. 3. (Australia, 21.1.24.) 

I General Chemical Co. Manufacture of contact sulphuri** 
livid. 28,887. Dec. 2. (U.S., 21.12.23.) 

ft Haglund. treatment of raw materials containing highly 
Icfractory oxide. 29,035. Dec. 3. (Austria, 17.4.24.) 

M PliilHps. Production of diamonds from amorphous carbon. 

'• 28,830. Dec. 2. 

Plauson (nee Ilildenbrarult). Manufacture of nitrogen 
compounds. 28,734, 28,735, 28,736. Dec. 1. 

Soe L’Air Liquide. Extraction of krypton and xenon 
1 from the air. 28,759. Dec. 1. (Fr., 19.1.24.) 

I VII, — Complete Specifications Accepted 

I 2J.008 (1923). Rod fern (Pintsch Akt.-Ges.). Process for 
obtaining nitric oxide. (225,263.) 

29,774 (1923). Piperouut and Helbronner. Manufacture 
»f titanic and zinc compounds. (207,555.) 

31,634 (1923). Kidd. Production of soda crystals. 
225,393.) 


Rigby. Manufacture of cement. 28,934, 29 148. Dec. $ 
ond 5. * 

X. — Applications 

Allen. Treating metal surface*. 29,07<>. Dec. 4. 

Barrett Go. Treating non-ferrous metals *>9 r { i *> 

(U.S., 7.12.23.) ’ ' 

Gttchcmaille (Westinghouso Lamp ( \ 
refractory metals. 28,785. Dee. 1. 

Cur tins und Co. Treatment of 
29,011. Dee. 3. (Ger., 10.3.24.) 

Haglund. 29,035. See VII. 

Specie. Annealing etc. furnaces. 29,057. Doc. 4. 

Talbot. Metallurgical furnaces. 29,215, 29.216. Dee. 5. 
Western Electric Co., Ltd. (Western Electric Co., Inc.)! 
Metallic materials. 29,031, 29,032. Dec. 3. 


Dec. 6. 
Manufacture of 
cupriferous pyrites. 


o.). 


X. — Complete Specifications Accepted 

21,927 (1923). Constant and Bruzue. Reduction of metal 
oxides. (225,295.) 

2205 (1924). Sankoy and Sons, Ltd., ami Mai tin. Pickling 
stainless iron and steel. (225,416.) 

18,185 (1924). Lawson. Soldering-metal. (225,484.) 

XI — Applications 


^ Automatic Telephone Manufacturing Co., Ltd., und Hudd. 
Electrolytic cells. 29,106. De<\ 4. 

Lewis. Electric accumulators. 28,850. Doc. 2. 

Oldham, and Oldham and Son, Ltd. Accumulator plates- 
etc. 28,784. Dec. 1. 

Plinatus. 29,112. See IX. 

Vignon. Dry cells etc. 29,016. Dee. 3. 

XI. — Complete Specifications Accepted 

25,716 (1923). Oldham and Son, Ltd., and W ilde. Cal’- 
van ie batteries . ( 225, 33 4 . ) 

463 (1924). Weiss man. Bipolar agglomerate for electric 
cells. (225,407.) 

10,4:>6 (1924). Soe. D Etudes et do Construct ions Metal* 
lurgiques. Electric arc furnaces. (225,458.) 

XII. — Applications 

Crazier. 29,013. See II. 

Fulton and Hutton. Manufacture of detergents. 29,30L 
29,302. Dec. 6. 

Spearing. Soaps. 29,146. Dee. 5. 

XIII. — Application 

British Cyanides Co., Ltd., and Rossiter. Manufacture 
of artificial resins. 29,246. Dec. 5. 


XIV. — Applications 

Clarke. Rubber preservative. 28,740. Dei. 1. 
Smith. Vulcanisation of rubber. 29.219. Dee. 5. 
6.12.23.) 


(Italy, 


XV. — Complete Specification Accepted 

11,064 (1924). Schmid and Luttig. Treatment of hides 
and skins. (225,460.) 


f 874.(1924). Deutsche Celluloid* Eabrik. Recovering nit ri 
k*id from weak nitric acid liquors. (217,546.) 

13,925 (1924). Soe. Anon. lVEolnirage et D" Application 
Moctriques. Extracting kiypton and xenon from tin 
i tmo sphere. (218,266.) 

/III.— Application 

Deutseh-Luxomburgiseho Bergwerks- und Hiitten Akt, 
u ; s - Manufacture of magnesite blocks. 29,234. Dec. 5 
Ger., 16.1.24.) 

X. -Applications 

Bureau d’ Organisation Economiquo and Soc. des Ciment? 
I ranyais. Manufacture of fused cement. 29,048. Dec 4 
(R r., 4.12.23.) 

Murphy. Soluble tar etc. compound for roads etc. 28,974 
Dec. 3. 

1 ) Cement or adhesive compositions. 29,111. 

Packing and insulating materials. 29,112. 


XVII. — Complete Specification Accepted 

8901 (1924). Burunat. Treatment of bagasse. (225,449.) 

XV1H. — Complete Specification Accepted 

14,050 (1923). Jensen (Fleisehmunu Co.). Manufacture 
of yeast-. (225,252.) 

XIX. — Applications 

(Vosfield and Sons, Ltd , Hilditch, and Wheaton. Purifying 
or softening water otc. 28,773. Dec. 1. 

Bartley. Purification of sewage. 28,696. Doc. 1. 
Hartley. Purification of sewage. 28,842. Dec. 2. 

XIX. — Complete Specifications Accepted 

19,829 (1923). British Dyestuffs Corp., Ltd., and Lefobure* 
Insecticides and the like. (225,262.) 

25,321 (1923). Hart. Purification of semolina middlings 
and other milling products of wheat. (225,331.) 

XX. — Applications 

British Cyanides Co., Ltd., and Rossitcr. Preparation of 
thiocarbamide. 29,245. Dec. 5. * 
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Farbwerke vorm Meister, Lucius, und Bruning, Manu- 
facture of complex gold compounds. 29,329. Doc. 6. (Ger., 
7.12.23.) 

Ikoda. Manufacture of glutamic acid and salts thereof. 
28,990. Dec. 3. 

Rheinischo Kampfer Fabrik Goa. Production of inaotive 
menthol. 28,811. Dec. 1. (Ger„ 4.4.24.) 

XXII. — Applications 

Plinatus. 29,110. See V. 

PlinatuH. 29,232. See V. 


GENERAL NOTES 

Official Trade Intelligence 

The Department of Overseas Trade (Development 
and Intelligence, 35, Old Queen Street, London, 
S.W. 1 ) has received the following enquiries for British 
goods. British firms may obtain further information 
by applying to the Department and quoting the 
specific reference number : — Austria : Hardware, 
tinplate (604) ; China, Japan and Siam : Chemicals, 
oils, photographic materials (626) ; Egypt : Palm 
oil soap (Inspecting Engineer, Egyptian Government, 
Queen Anne’s Chambers, London, S.W. I) (Muh., 
1924/74/6) ; Mexico : Paints (B.X./1378) ; Nether- 
land East Indies : Oils, soap, perfumery, paint, 
Varnish, glass, enamelware (628) ; New Zealand : 
Steel (599) ; Norway : Galvanised corrugated sheets 
(616) ; Sweden : Copper, tin, lead, zinc (619) ; 
Switzerland : Oils (622) ; Turkey : Paint (625). 
•Output and Consumption of Coal in India, 1923 

The total production of coal in 1923 amounted to 

19.658.000 tons, which is 6-17,000 t. or 3-4 per cent, 
more than in 1922, but about 3,000,000 t. less than 
the record output in 1919. To this may be added 
some 393,000 t. estimated to have been taken out 
from mines by miners for their own use, making the 
total production in 1923, 20,051,000 t. There was 
an increase in the output of coal in all the provinces 
except the Central Provinces, Assam, Baluchistan, 
the Punjab and Rajputana, and for the first time the 
Talcher coalfield in Bihar and Orissa during the 
year under review turned out 4800 t., of good steam 
coal. Of the coal supplies of India, 98 per cent, 
are obtained from the Gondwana coalfields and 2 per 
■cent, from Tertiary beds. The total estimated value 
of the output in 1923 was Rs. 14,61 lakhs. Owing 
to the fact that the coal in India which is now being 
worked is comparatively near the surface, and labour 
comparatively cheaper, Indian coal has a lower 
value at the pit’s mouth than that of any other 
country except South Africa. In 1923, 200,918 
persons were employed in the mining industry in 
India, a figure practically the same as in the preceding 
year. Imports of goal during the year fell to 

625.000 t., compared with 1,221,000 t. the previous 
year, and the exports, 88 per cent, of which went 
to Ceylon and 11 per cent, to the Strait Settlements, 
amounted to 136,600 t. as against 77,100 t., in 1922, 
and 275,600 t. in 1921. The estimated consumption 
of Indian and foreign coal in 1923 was 20,100,000 t. 
British Petrol 

A new refinery for the production of B.P. motor 
spirit has been established at Grangemouth by 


Scottish Oils, Ltd. For the last five years tie 
Scottish industry has supplemented its supplies of 
crude shale oil by refining crude petroleum imported 
from Persia, ana this operation is at present being 
carried on very successfully in one of the shale-oil 
refineries set free for the purpose, and also in the 
large new refinery at Grangemouth. 

Foreign Company News 

The manufacture of phosphazote by the $ocidt£ des 
produits chimiques de T Artois has begun, and the 
Societe des produits Azotes has formed, with this 
company and the Society Maletra, an association for 
the study of nitrogen and its derivatives. Next 
spring, the Artois and Maletra companies will absorb 

15,000 metric tons of cyanamide, and will produce 
roughly double the quantity of phosphazote. 

The group formed by the Viscose and the Kuhlmann 
Companies is studying the manufacture of artificial 
w'ool, the object being to treat cotton so as to give it 
some of the qualities of wool. When the process has 
been perfected, the group will probably form a com- 
pany to work it. 

Notes on Plant and Products 

Messrs. Vickers and International Combustion 
Engineering have received the following orders : — 
A complete boiler-house equipment, to include 
tw r o water-tube boilers fired with pulverised fuel, 
this being the first section of a plant which will 
eventually be six times the size ; pulverised fuel 
plant for St. Pancras for firing two boilers of the 
Vickers Spearing type with Lopulco equipment ; 
and pulverised coal equipment for the new' cemcnt- 
manufacturing plant at II ol borough, in Kent. 


PUBLICATIONS RECEIVED 

Cane Sugar an^ It Manufacture. By II. C. Prinsen 
Geerligs, Pli.D. Second revised edition, Pp. ix 4 342. 
London : Nonnun Rodger, 1924. Price 20s. 

The Electrolytic Theory of Corrosion. By Wilder D. 
Bancroft. Pp. 785-871. Reprinted from TJio Journal’ 
of Physical Chemistry, Vol. xxviii. August, 1924. 
The Influence of the Ingestion of Potassium 
Chlorate, Sodium Chloride and Water on the 
Oxygen Capacity of the Blood. By Victor Ross. 
Pp. 2. Reprinted from the Proceedings of the Society 
for Experimental Biology and Medicine, 1921. XXI. 
Pp. 182-184. 

Stickstoffindustrie. By Dr. B. Wasaer. Tkchnische 
Fortschrittsberichte, Fortschritte derChem. Tech- 
nology tn Einzeldarstellungen. Edited by Prof. 
B. Rossow, Pp. 128. Drosden und Leipzig : Theodor 
Steinkopf’f, 1924. Price 4 marks. 

GmELINS HANDBUCH DKIt ANOROANISCHEN CHEMIE, Part 8. 
Edited by the Deutsehen Chomischen Gosellschaft. 
System-Number 32. Zink. Pp. xxii + 329. Leipzig 
and Berlin: Verlag Chemio G.m.b.II., 1924, 
Publications of the United States Geological Survey, 
Department of the Interior, Mineral Resources 
of the United States. Washington : Government 
Printing Office, 1924 : — 

Carbon Black Produced from Natural Gas iN 1923. 
By G. B. Ricliardson. Pp. 89-90. No. II : 11. 

Coal in 1922. By F. G- Tryon and S. A. Hale. Pp- 
439-009. No. II j 33. 
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EDITORIAL 


T HE year is nearly at an end ; the year is 
dying, let him die. He may have been good 
and kind to us, but we expect his successor 
to be better and kinder. Has it not been said that 
time is like a fashionable host, that slightly shakes 
Ids parting guest by the hand ; and with his arms 
outstretched, as he would fly, grasps in the corner ? 
Towards the end of the eighteenth century a writer 

of good repute there were such in those days — 

after contemplating for some interval of time, wrote, 
“ I saw the skirts of the departing year.” He 
subsequently altered this to “ I saw the train of 
the departing year.” This imagery is no longer 
appropriate ; trains have? disappeared, skirts have 
become tine by degrees and beautifully less, and the 
trim ankle whose occasional appearance poets were 
wont to praise is now succeeded by that which 
recalls the story of the Prodigal Son. The year, 
whose departure we are seeing in our mind’s eye, 
has been a year of quiet, uncertain and slow r progress. 

I This is as true of chemistry as of other spheres of 
; human activity. No brilliant development , no 
spectacular theory comes into our mind, marking 
j tin? year 1924 as a vintage year. 

* * * 

Nevertheless there is comfort to be derived from a 
close examination of our profit and loss account, our 
trading and manufacturing for the year under 
review. The Society’s meeting in Liverpool was 
the largest, most important and best organised 
meeting of its kind. Dr. E. F. Armstrong ter- 
minated his successful years of office in a manner 
which was neither common nor mean. If we were 
the chairman of the company we should dilate on 
this, but we are merely the auditors. Why should a 
man be described as an auditor who in the driest 
words possible certifies the accuracy of accounts 
after freeing himself from responsibility by men- 
tioning that the stocks have been valued by the 
company’s officials ? Everyone knows that whether 
you make a loss or a profit depends in most manu- 
facturing businesses on how you value your stocks. 
Auditor, we suppose, means listener ; when they 
have listened long enough they become directors. 
Every chartered accountant should have framed 


over his bed the opening words of Ju\ enal : " Semper 
ego auditor tantum 1 ” Shall I always he merely an 
auditor ? The next item which requires attention 
is the meeting of the Union Internationale at Copen- 
hagen. This was one of the happiest and brightest 
of the meetings of that body. Wo are glad to 
mention that discussion lias recently taken place in 
Paris on the revision of its statutes, and the com- 
mittee appointed at Copenhagen will shortly be able 
to report progress. Wembley: when wo think of 
Wembley we are almost inclined to re-write the 
earlier notes we have written. It is not wise.to yield 
too much to your inclinations.; what we have writ 
is writ —would it were worthier ! Wembley certainly 
is an achievement on which your chairman, Mr. 
Woolcock, is entitled to dilate in glowing periods 
and terms. The chemical exhibit at Wembley and 
the book '‘Chemistry in the NX Century” do stand 
high in the annals of British chemist ry. 

* * * 

In the science of chemistry we are not competent 
to enumerate the most significant discoveries in their 
due order of magnitude. Dr. Aston has continued 
to investigate the anatomy of the atom, the division 
of the indivisible, and the explanation of the 
incredible ; the manufacture of insulin has been 
made more economical, more scientific and more 
beneficial to mankind ; the properties of hafnium 
are being gradually found out in Copenhagen ; the 
manufacture of synthetic ammonia proceeds apace 
at Billingham ; this country has agreed with Ger- 
many to continue the system of encouraging our 
own dyestuff industry by refusing to import foreign 
dyes unless a good ease can he made out for an 
exception to that rule. Schemes for the graphic 
representation of polarities, valencies and chelate 
bodies adorn our pages at frequent intervals, and 
twice a month a small crowd assembles outside the 
Chemical Society’s rooms in Piccadilly listening to 
Profs. La . . . Lo . . . Ro . . . and Si ... . 
with some others, as they emerge into the street 
maintaining with no little heat their various opinions. 
There is, we fully believe, only one graphic representa- 
tion of co-ordination, only one way in which this 
can be made manifest by any symbol visible to the 
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majority of chemists. it involves V»otli plus and 
minus signs : these will be always equal in number ; 
the time will have to eome when the organic and 
the inorganic chemist, the organised manufacturer 
and the disorganised recipient of the benefits of 
chemistry, will agree upon a scheme for reduction 
of certain figures in a hanker's hook to a minus 
quantity and the insertion of a multitude of positive 
quantities into another account to be held on trust 
for chemistry generally. It is a mere ease of induced 
polarity, of stereo- chemistry such as that celebrated 
reeenlly in Holland and more recently in Franco. 

* * * 

Our relations with foreign .Powers continue to he 
friendly : the recent election here and the recent 
elections in America and Germany have not produced 
a feeling of European dismay : the Dawes agreement 
will probably help us to secure a peaceable feeling in 
Ibis distracted continent. The efforts of the radio- 
active people in Russia to produce a revolution 
hero have not so far been successful, and are not 
likely to be successful. This is not a good country 
for an experiment of that sort ; wo are “ not yet 
enslaved nor wholly vile, () Albion . . . social 

quiet loved thy shore, nor ever proud invader’s rage 
or sacked thy towers or stained thy fields with 
gore.*’ In this journal we cannot help reflecting 
to some extent the feelings of those we meet from 
week to week. Our chemical friends do not always 
talk to us in praise of dimethoxybenzaldehyde. 
Our literary pursuits sometimes take us far away 
from the substituted aryl pyrazolones. Old Moore's 
Almanac is almost the last survivor of that com- 
bination of modern science and ancient astrology 
which distinguished the alchemist. This direct 
descendant of Paracelsus in his issue for the year 
1924 predicted an important medical discovery as 
a leading feature in the brilliance of 1924 ; he was 
right, and in the Almanac for 1925 there appear 
two items, a full-page advertisement of that universal 
panacea “ Yadil ” and a note that their previous 
year's prophecy has been proved to be correct by 
the benefits conferred by that mixture upon suffering 
humanity'. We trust that the next year’s Almanac 
will prophesy the result of the libel action brought 
by the proprietors of Yadil against the Daily Mail , 
Sir William Pope and Professor Dixon. Unless 
some steps are taken to overcome the inertia of our 
courts and our litigants, we shall learn the decision 
in no other way. We digress ; we must digress ; 
unless we stray sometimes from our path wo fear 
lest we find all individual dignity and power 
engulphed in Courts, Committees, Institutions, 
Associations and Societies, a vain speech- making, 
speech -reporting guild. We fear also lest we might 
in time, unless we strayed, fall into that error which 
Faraday condemned, that of accepting theories and 
usages as established merely because they have 
gradually become familiar. We ask our readers to 
forget us until the New Year and to think of us 
then as being as young, as innocent, as free from 
guile and as irresponsible as the year is young. 
Later, we may again become stately. God rest you, 
merry Gentlemen, let nothing you dismay I 


DEVELOPMENTS IN THE BRITISH 
CHEMICAL INDUSTRIES DURING 1924 

By REX FURNESS 

The great wave of optimism which usually sweeps 
through industry with the advent of a New Year 
is often broken, all too soon, upon the rock of economic 
conditions into a dazzling blit unsubstantial spray. 
From the commercial point of view T , however, the 
year 1924 has not been too dismal, and the excess 
of exports of chemicals, dyestuffs and drugs over 
imports has been practically the same as in 1923, 
a year during a considerable portion of which track' 
was artificially stimulated by the Ruhr occupation. 
The chemical industries are so necessary to general 
industry that to supply home requirements would 
be satisfactory in itself, but, with the realisation of 
more stable conditions at home and abroad, it is 
possible to hope for an increase in our exports as 
well as in the home trade. It has been held in some 
quarters that the incidence of the Dawes scheme 
would react prejudicially against the chemical indus- 
tries, for their voice was not heard in the discussions, 
but it may be pointed out that Germany is feeling 
palpitations in her chemical heart, if the statements of 
Dr. Duisberg of the Tntcressen-Gemeinscliaft be 
taken at their face value. It is probable that indi- 
vidual hardships will be more than balanced by the 
general benefits which will come as a result of greater 
stability. 

WlOM B17K V 

Nineteen hundred and twenty-four has seen the 
realisation cf the greatest scheme of advertisement 
for the chemical industries that has ever been 
attempted, and the display of the chemical section 
at Wembley is the seed from w hich a whole crop of 
trade wall develop, provided adequate fertilisation 
be afforded in the shape of judicious advertisement 
in the chemical and trade press. Kinematograph 
films have been used more during 1924 for adver- 
tisement and propaganda purposes in the chemical 
world. 

Synth etic Ammonia 

The most outstanding development in the chemical 
industries has been the commencement of the manu- 
facture of synthetic ammonia on a large scale at 
Billingham. Fixed nitrogen preparedness has be- 
come a dogma in the political and economic faith of 
modern nations in recent times, and it is thanks 
to the splendid work of Brunner, Mond and Co. 
that this country is able to depend upon “ air-” 
lixed nitrogen supplies from the works of Synthetic 
Ammonia and Nitrates, Ltd., From 100 to 120 tons 
of ammonium sulphate per day have been manu- 
factured throughout the year so that this company 
is already the largest individual producer within the 
ranks of the Sulphate of Ammonia Federation. 
Details of the process have not been made known, 
but it is considered to be a much improved type of 
the Habcr-Boseh system both in respect of catalyst, 
hydrogen production, speed of ammonia formation 
and general plant equipment and control. Much 
of the ammonia solution resulting from the removal 



l>ec. 2*1, 1924 


CHEMISTRY AND INDUSTRY 


12S1 


of ammonia from the circulating gas stream by 
means of water, is converted into ammonium car- 
bonate by means of carbon dioxide, produced 
within the main process. Reaction with calcium 
sulphate mined in the vicinity of the ammonia plant 
leads to ammonium sulphate formation, whilst there 
is a market for the precipitated calcium carbonate. 

No praise can be too warm for all responsible for 
this great achievement, for the Billingham installation 
is the finest synthetic ammonia plant in the world, 
with the possible exception of the*, new German 
installation at Merseburg. 

It is of interest to note that the production of 
sulphate of ammonia in this country has now over- 
taken the 1913 figure, but there is a large market 
available both at home and abroad. 

Heavy Chemicals 

General progress is evident in our heavy chemical 
industry, and the recent optimism in the cotton 
industry has reacted upon the former, so that home 
demands may be expected to increase. Exports 
during 1924 have risen above the very satisfactory 
1923 figures, and to-day, in spite of heavily protected 
heavy chemical industries abroad, we are expo i ting 
more soda ash, bicarbonate, crystals and caustic 
soda than at any time. It is true that salt exports 
are not yet back at pre-war rates, but a steady im- 
provement has been in evidence in 1924. Bleaching 
powder has again suffered due to the disappearance 
of the American, Canadian anti Swedish markets, 
but India still calls for supplies, and more and more 
is wanted in Persia as the application of the hypo- 
chlorite refining process for petroleum products is 
being extended. This may be countered by the 
policy of home refining of Persian oils, now success- 
fully established and increasing largely in dimensions. 
Any diminution of bleaching powder consumption in 
this country will he compensated for by increases 
in the consumption of liquid chlorine, and this 
product is now available in cylinders and tank cars. 
English makers of liquid chlorine arc engaged upon 
’ntensive research and propaganda in respect of the 
\< ■> of their product. 

Acids 

Turning now to acid production, it must be recorded 
that synthetic nitric acid is now being made, in small 
quantities, by the catalytic; oxidation of ammonia by 
Synthetic Ammonia and Nitrates, Ltd. Hydrochloric 
acid, no longer a by-product of the Leblanc process 
since the passing of this honourable method of alkali 
production after a century of service in 1923, is made 
specially by the action of sulphuric acid upon salt, 
whilst small amounts are made synthetically from 
chlorine and hydrogen. 

Sulphuric acid, the life blood of industry, has been 
produced during 1924 almost at pre-war rates, 
although, on account of large plant additions during 
the war years, the percentage of plant in operation 
has not yet reached the 1913 figure of 8f> per cent. 
A welcome decrease in the price of the acid has been 
observed, and manufacturers of sulphate of ammonia, 
and of superphosphate are amongst those most 
prominently affected by the favourable change. 


It is impracticable to review the position of every 
chemical produced in this country, hut special 
mention may he made of hydrosulphites and related 
compounds, the manufacture of which for the dye 
industry is now upon a secure basis. The value of 
home-produced bichromates lias been more apparent 
in the 1924 returns, and cyanides and related com- 
pounds are regaining some of the ground lost by the 
inception of the process for making calcium cyanide 
from cyananiide at Niagara. It is to be regretted, 
however, that the efforts of the British Cyanides Go. 
to fix atmospheric nitrogen in the form of cyanide 
hv the barium process have not been brought to full 
technical fruition during the year. Anyone who lias 
experienced the trials of bringing in a. new technical 
process will sympathise with the company, whose 
efforts have been unrelaxing and experimentally 
sound for years past. As a quid pro quo , however, a 
new’ product of value in rubber vulcanisation accelera- 
tion and in other directions has been produced by the 
British Cyanides Co. from gas works sulphocyanidcs, 
and successful marketing is announced. 

A word must he accorded to the soap and glycerin 
industries, although little of absolute novelty has 
appeared during 1924. Messrs. Lever Bros, and their 
associated companies still pursue a policy of expan- 
sion, and factories in Scandinavia and Denmark 
have been opened this year. Efforts have not been 
without reward in the sale of British glycerin. 

Artificial Silk 

The production of artificial silk is definitely a 
chemical or chemical engineering process, and con- 
siderable developments arc to he recorded. The 
viscose process is being further extended, and Messrs. 
Courtaulds have commenced the erection of a factory 
at Bushbury, Wolverhampton. It will cost a 
million and a half, and employ four thousand workers. 
Probably for the first time, the outside critic is able 
to look upon the progress of (Vlanese silk with satis- 
faction. Not only in production hut in application 
in yarns, mixtures and specialities, and also in tin* 
important matter of dyeing has considerable progress 
been made. It is no secret that the inadequacy 
or inconvenience — or both— of the dyeing processes 
for acetate silk was responsible for the commercial 
difficulties experienced in earlier years. Nineteen 
hundred and twenty-four has seen the development 
of a new' series of dyestuffs, which will supplement 
or, perhaps, entirely displace the famous lonamines, 
those special acetate silk dyes discovered and pro- 
duced by the British Dyestuffs Corporation. It has 
been found that a full range of dyestuffs, fulfilling 
many demands of fastness, resistance to washing, 
etc., can be readily applied to Celanese silk by the 
ordinary direct dyeing process if the dye particles 
have been sufficiently dispersed. 

In the “ S.R.A. ” series of dyestuffs, made by the 
silk manufacturers, a standard dyestuff itself is 
incorporated with a solubilising or dispersing agent. 
Sulphoricinolcic acid was the first dispersing agent 
used w ith success and has given its name to the series 
of colours — S.R.A. Available in the form of 10 per 
cent, pastes, they may be used without preparation 
and without change in dyeing method. 
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Byes 

This matter naturally leads to a thought regarding 
the dye industry itself. The British dye industry, 
of which the British Dyestuffs Corporation is an 
important part— but only a part — has shown its 
worth by steady chemical progress and the idea that 
Englishmen had not the temperament for the game 
should now be counted out. New and special dyes 
for artificial silk, new bacteriological stains, photo- 
sensitising dyes and so forth represent forw ard moves, 
and the whole progress of the dye industry is not that 
of an inconsequential plagiarist. On the commercial 
side, however, there are still difficulties and the 
reconstruction of the B.D.C. with alterations in 
the directorate are being significantly discussed. 
We may well wait the event without comment, 
but the negation of the policy of agreement with 
the Inter esse n Oemeinschnft must he noted. It 
is probable that the veto exercised by the British 
(Government in this matter will meet with almost 
universal approval in this country. It has been 
shown that British research is of high standard and 
capable of supporting the super- structure of an 
industry, and it is difficult to see how such research 
could have continued had agreement with the 1.(1. 
materialised. The abandonment of research in 
this industry, with its reaction in many directions 
need not therefore be contemplated as a result of the 
workings of Anno Domini 11)24. 

The completion of the Colour Index in the early 
part of the. year has gi'di us a. record of nearly 
1500 dyestuffs and pigments, both natural and 
synthetic, which is invaluable. Jt is even more 
complete and correct, than the Schultz Earbstoff 
Tnbellen, and both the Society of Byers and Colourists 
and Dr. 1'owo, the editor of the work, merit the 
highest praise. 

Fine Chemicals 

The fine chemical industry, related so nearly to 
the dyestuffs industry, has witnessed progress in the 
manufacture of drugs, pharmaceuticals, photographic 
chemicals, perfume synthetics and so forth, but 
pride of place must he given to the successful pro- 
duction of insulin upon a large commercial scale. 
Insulin, from the pancreas of the ox, is unstable in 
the presence of alkali and at relatively low tempera- 
tures. It is very easily destroyed by tryptic fer- 
mentation and its isolation in a relatively pure state 
in technical quantities was a problem demanding 
high ability in its solution. The efforts of British 
chemists and manufacturers have brought down 
the cost of insulin treatment during the last year 
or so from pounds to shillings per week. Insulin 
is now available to all who require it and the achieve- 
ment is illustrative of the progress which our fine- 
chemical industries have made. 

The predictions of King in the matter of the con- 
stitution of the celebrated Bayer 205 for sleeping 
sickness treatment have been substantiated this 
year by the discovery in France of Fourneau 309, 
and when the material has been fully tested, it will 
undoubtedly bo made in English laboratories. 


Beet Sugar 

The foundations of a home beet sugar industry 
seem now to be w'ell laid, for, in addition to the 
factories already producing at Kelham, Oantley 
and Colwick, six new works are to he erected 
and subsidised by the State. The work of survey, 
preparation and building has already commenced 
in several instances, and production during the 
1925 season seems assured in at least one factory. 
During 1924, the area of land under beet cultivation 
has been largely increased, and work has been actively 
continued upon the question of the commercial pro- 
duction of the best type of seed. 

Absorbent Carbon : Inorganic Cels 

Active decolorising charcoals have been made in 
this country this year, and the quality is claimed to 
equal that of Dutch, (German or American chars. 
These substances will find application, not only in 
sugar refining, but also in the decolorising of oils and 
fats and other materials, whilst they have a future 
as absorbents for solvent vapours from air or gas. 
Thus, benzol may be extracted from coal gas or coke- 
oven gas more economically than by the old oil- 
scrubbing processes, and solvent recovery in the 
rubber, and explosives and other industries is cheap- 
ened. In this connexion the inorganic gels, such as 
silica gel, etc., claim equal attention, and silica gel 
and an aluminosilicate gel are now made in tins 
country. The latter, “ Doucil,” also possesses high 
base exchanging properties, and its use in water 
softening is spreading, as its superior powers are 
realised. Silica gel has been used in this country in 
refining petroleum products, following its success in 
the States. 

Nm< >K K Ab AT EM ENT 

Smoke abatement is a matter which concerns the 
chemical industry directly and indirectly, and much 
propaganda, work has been carried through during 
1924, so that both public and manufacturers arc 
beginning to take a greater practical interest in 
methods for its realisation. Smokeless fuel produc- 
tion has increased and newer processes show further 
development. Corporations such as those of Cdasgow 
and Nottingham have become producers of smokeless 
fuel, and it is likely that this move will continue, for 
such bodies are ideally placed for disposing of by- 
products in the shape of rich gas and complex tars. 
The value of low-temperature tar has, however, not 
been definitely assessed either scientifically or commer- 
cially, and much work remains to be done. The burn- 
ing of powdered fuel under boilers generates less smoke 
than when ordinary stoking practice is employed, 
and it is gratifying to note that the undoubted 
economies of the process have led several executives 
to put down installations this year. The Birmingham 
municipality, a Metropolitan electric power supply 
company, and the Synthetic and Nitrates Ammonia 
Co. may be cited as important instances.* 

* A largo and important Rories of papers upon fuel and 
kindred problems has been given at the 1924 World Power 
Conference, and is now available in print. 
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Chemical Engineering 

Britain lias often been charged with neglecting the 
manufacture of efficient chemical plant and the 
training of capable chemical engineers. The activities 
of our various societies during the year should clear 
away the latter taunt, whilst the fundamental 
'esearch work upon production and standardisation 
>f plant demonstrates that the manufacturer of 
ipparat.us for the various unit processes of chemical 
niginecring practice is alive to realities. Production 
if excellent plant is well maintained, and it is of 
nterest to note that British chemical plant has 
ictually been exported to Germany in 1924, the 
?ontract being, in at least one instance, a “ repeat " 
irder. 

It is perhaps invidious to particularise, but mention 
nay be permitted of the Premier mill or colloidal mill, 
die stream lino filter of Helo Shaw, jacketed pans, 
stills, filtering and crystallising apparatus and evapor- 
ators. In addition, British oil extraction and 
expression apparatus is second to none. 

The Societies 

The activities of our many societies and organisa- 
tions have been well maintained, and the distinct 
signs of greater co-operation and ultimate fusion in 
anno way are encouraging. The exhibit of the indus- 
try and science of chemistry at Wembley, organised 
uid arranged largely as a result, of the activities of 
the senior Societies and The Association of British 
Chemical Manufacturers, may be paid the compliment 
of mere mention here, for its value, interest and com- 
prehensive character are surely stamped upon the 
memory of every reader. “ Chemistry in the Twen- 
tieth Century,” and the series of popular pamphlets 
have had a gratifying reception, and mark a forward 
move in the essential matter of placing the science 
ind industry in their rightful perspective in the eye 
}f tlie educated public. 

Org vmsed Research 

Although no epoch-making discovery is directly 
foreshadowed in the reports of the vaiious Boards 
under the Department of Scientific and Industrial 
Research, there is much evidence of solid progress in 
uel, oils and fats, food preservation, cotton, leather, 
jlass, eta. problems. The whole scheme of collects e 
■esearch has been criticised as being unsuited to the 
English temperament which is essentially indhidual- 
ist ic, but there is no doubt that much useful work lias 
been accomplished. Advocates of the idea of team 
work have not been wanting, and ilio address of Sir 
John Russell at the Toronto B.A. Meeting presents 
an eloquent defence of the system. 

Other Matters 

The final report of the Committee on the question of 
preservatives and colouring matters in foodstufis is 
so definitive as to foreshadow immediate legislation. 

Finally, a few points of interest — possibly selected 
arbitrarily or tinged with personal prejudices — inav be 
noted. The year has seen the celebration of the 
centenary of the discovery of cement by Joseph 
Aspden, of Leeds, and American and English manu- 
facturers of cement have fittingly paid tribute to the 


discoverer. Rubber latex has been increasingly ex- 
ported from British dependencies, but relatively 
small amounts have been worked up in this country. 
New and improved accelerators of vulcanisation have 
been put upon the market, and general progress in 
the rubber industry is evident . 

Agricultural research continues to examine the 
problems of soil fertility, fertiliser and insecticide 
production, the microbiology of the soil, artificial 
farmyard manure manufacture, soil conditioning and 
plant physiology, and propaganda work amongst 
farmers is being pursued with greater intensity. 

The hydrogenation of oils upon a technical scale 
has temporarily disappeared, but the plants in being 
provide an effective economic safeguard against un- 
warrantable rises in price of solid fats. Research 
into problems of oil and fat chemistry a neglected 
chapter was foreshadowed by the remarks of the 
late President of the Society of Chemical industry at 
the annual meeting. 

Rower alcohol has been made upon a larger scale 
as the result in part of the operat ion of the new factory 
on the Humber, which is fermenting molasses. 

The year as a whole has been out' of steady uu- 
tlieatrieal progress w ithin the various branches of the 
chemical industry, and the part which chemistry 
plays in the social and economic progress of the 
community has perhaps never been so widely realised 
as in the closing months of 1924 


SYNTHETIC AMMONIA IN ITALY 

Nitrogen fixation continues to develop in Italy, 
and it is estimated that by 192b the total capacity 
of the Italian factories will reach 12,000 metric, tons 
of nitrogen annually. Details of the plants now 
working or to be completed are as follows : — The 
Soeieta Italiana Ammoniaea Sintetioa, which uses 
the Casale process, is producing 3 m.t. of ammonia 
daily at Terni. and is building a plant at Nora Mon- 
toro, which will shortly be producing 7 to S t. of 
ammonia daily. The old Fauser plant of the Society 
Elettrochimiea Novarese at Novara, with an output 
of 1 t. ammonia daily, has been replaced by a plant 
to produce 15 t. ammonia daily, and the new Fauser 
plant of the Montecatini company at Scdico Bribano 
(Belluno) will produce 2 t. ammonia daily. Plants 
are under const met ion at Bussi by the Society 
Azogeno (Claude process, 7 t. ammonia daily), at 
Coghinas in Sardinia by the Social & Sarda Ammonia 
e Prodotti Nitrici (10 t. ammonia daily), at Mar- 
lengo, near Merano, by the Societd Alto Adige 
Ammonia (50 t. ammonia) daily, and a large plant at 
Cot rone w ill begin w ork in 1920. 

The Casale process has been adopted in France, 
Spain, Germany, Belgium, the United States and 
Japan, whilst tho Fauser process is to be used in a 
new plant at Luz in the Pyrenees, and it is under- 
stood that a new process developed by Carrara and 
Zorzi at Milan is to be applied on an industrial 
scale.— (0. Chim. Ind . ed October, 1924). 
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THE CHEMICAL INDUSTRY IN 1924 

The world has not yet recovered from the extreme 
poverty caused by the enormous waste of the Great 
War and during the past year Chemical Industry, 
in common with most other industries, has suffered 
from this cause. It cannot be denied, however, 
that a slow but steady recovery is taking place and 
the past year does not compare unfavourably with its 
predecessor in the amount of business which has hecn 
transacted The demand for, and consumption of 
chemical products depends to a great extent on the 
amount of activity prevailing in other industries, 
among which the textile, and iron and steel trades 
are of the utmost importance. The depression which 
has prevailed in these two typical industries lor the 
greater part of the year has naturally affected the 
home market for chemicals. Latterly, however, 
the prospects of cheaper cotton, the adoption of 
longer working hours in the cotton trade, together 
with renewed activity in the iron and steel industry 
and the establishment of more settled political con- 
ditions have given rise to a feeling that the future is 
much mute hopeful than it was. The industry has 
not been affected by strikes as much as in previous 
years and the number of working days lost has been 
little more than half those lost during the previous 
year. In the autumn the unemployed male workers 
in the industry amounted to rather less than 10 per 
cent, of the total. During the summer some 22,000 
workers in the heavy chemical industry received an 
advance in wages which was estimated to cost the 
industry .about £‘100,000 per annum. 

The production of sulphuric acid provides a very 
good index' of the state of the chemical industry 
as it does, indeed, of trade in general. Calculated 
as 70 per cent. lf 2 S() 4 the output for the year ending 
June 30, 1924, amounted to 1,272,000 tons, corre- 
sponding with 03 per cord, of the plant capacity 
used. This shows a slight increase over the output 
for the previous year, but is still nearly a quarter of 
a million tons less than in pre-war times. Prices 
have ranged from 70 per cent, to 100 per cent, 
above pre-war although costs of production have 
been relatively much higher, probably at least- 
150 per cent, above pre-war. Production has been 
adversely affected by the depression in the super- 
phosphate industry which, together with the manu- 
facture of sulphate of ammonia, normally consumes 
half the output. A study of the statistics relating 
to the raw' material used in the production of sul- 
phuric acid during the past year and in pro-war times 
is very interesting. The figures are as follows : 


Raw mat amis 1913 1923 24 

tons tons 

Pvnlos 800,000 .. 350.000 

Spout omiIc 110,000 .. 148,000 

Sulphur 3000 . . 09,000 


The increased use of brimstone for high quality 
acid is very noticeable, about 22 per cent, of the 
acid produced during the past year having been made 
from this raw' material compared with only 1 per 
cent, in 1913. An increasing quantity is also 
being made from the sulphurous fumes resulting 
from the smelting of zinc. 


British heavy chemicals have always been pre- 
dominant in the world's markets and a steady export 
business lias been going on continuously throughout 
the year. On the whole prices have kept- very 
steady indeed, although there have been a few fluctua- 
tions. Salt cake, for instance, which at the beginning 
of the year was valued at £4 10s. per ton was reduced 
to £3 10s. in the early summer and has maintained 
that figure ever since. Lead products have been 
particularly erratic owing to the fluctuations in the 
price of the metal. In the early part of the year, the 
price of brown sugar of lead for instance advanced 
from £42 to £17 ]>d ton and afterwards declined again 
to the old figure. Latterly*, the more important 
non-ferrous metals have been advancing in price, 
and products made from these have followed suit. 
White arsenic has been conspicuous for its steady 
decline in price throughout the year from about 
£70 per ton in January to £35 in December. This 
full has been due both to the smallness of the demand, 
particularly from America, and to the very keen 
competition of the Japanese product. 

Bleaching powder has been one of the quietest 
of the heavy chemicals due, no doubt, to the slackness 
in the textile industry. The price, however, has 
been fairly well maintained at about £10— £11 
per ton. An interesting development has been the 
export of considerable quantities to Persia for use in 
the refining of petroleum by the hypochlorite process. 

Steady business lias been done in borax and boric 
acid, and the price of the latter was reduced in the 
summer by about £3 per ton Tor all grades. Cyanide 
products have suffered from American competition 
during the year, and sodium prussiato, for instance, 
has declined from 7d. to 4d. per lb. An encouraging 
feature has been the resumption of the manufacture 
of formaldehyde in this country, although the' market 
has not been a very active one. 

The market for wood-distillation products began 
the year very well w ith a good demand for acetates 
in particular. As the year went on, however, the 
industry began to suffer from American competition, 
and grey acetate of lime, for instance, declined 
from £22 per ton to about £14. Latterly, however, 
conditions have improved and a stiffening tendency 
has been in evidence. 

As mentioned above, the supcrphosphfttedndustry 
has been depressed, mainly owing to competition from 
Continental products produced with cheap labour, 
low taxation costs and helped by depreciated ex- 
changes. Temporary relief was afforded during the 
spring by the improvement in French and Belgian 
francs which resulted in a decrease of imports at. 
very low price's. Nevertheless, the consumption 
lias been only 75 per cent, of the pre-war figure, 
and the industry is only slowly recovering the 
markets lost during the years following the war 
when exports were prohibited. The trade has been 
free to export for two years now and conditions 
generally are more favourable. The stabilisation of 
foreign exchanges, however, is vital to this industry. 

The year lias been a prosperous one for the 
sulphate of ammonia manufacturers, the production 
for the year amounting to over 400,000 tons, ol 
which 05 per cent, was exported. The average 
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price for all deliveries both for home and export 
was £13 5s. lid., compared villi £15 fls. last year, 
flic manufacture of the synthetic product is now 
firmly established in this country by Synthetic 
Ammonia and Nitrates, Ltd., who are now the 
urgent individual makers of ammonium sulphate 
n this country. 

With regard to tar products, the year on the 
vhole has been very quiet and rather disappointing 
n spite of the restriction of output due to the small 
lemand for coke by the iron and steel industry 
md the consequent closing down of some of the 
•oke ovens. Crcsylic acid has been the steadiest 
nature in the section, and the price has remained 
mbstantially unaltered at 2s. Id. per gallon. 
Pyridine has been conspicuous because of its demand 
or methylating purposes, but the price has been 
Tratie, varying between 24s. and 14s. per gallon, 
deavy pyridine gradually increased in value through - 
>ut the year from 8s. to 12s. per gallon. Carbolic 
icid has been most disappointing, and has met with 
,’ery liltle demand. The crude acid 1ms declined 
rom 2s. ffd. to Is. 8d. per gallon, and the crystals 
rom Is. to less than (id. per lb. Benzole, as might 
>e expected, has generally followed the market for 
>HmJ, and was advanced in price in tin* spring 
md reduced in September. Recently the price has 
igain been advanced, while the benzole mixture for 
notor purposes has been kept at the same price 
o compete with petrol although modified slightly in 
'(imposition. Supplies of benzole have been none 
oo plentiful. Solvent naphtha has also fluctuated 
‘onsidorably. rising to over Is. fld. per gallon in 
he spring, falling to about lid. in the autumn, and 
igain recovering to about Is. fld. during the past 
e\v weeks. Perhaps the most important feature 
nnong tar products has been the great fall in the 
wire of pitch, which has been almost continuous 
hmughout tlie year from about 100s. per ton in 
January to about 40s. in November A reduced 
■x port demand and considerable imports of American 
•itch for patent fuel manufacture in South Wales 
iu\e no doubt contributed to this decline in value. 

THE 

BRITISH DYESTUFF INDUSTRY IN 1924 

Til spite of the continued depression in colour 
'consuming industries, and consequent curtailed 
demands for dyestuffs, there is no evidence of 
diminished effort on the part of the dye makers. 
On the contrary, increased internal competition has 
been apparent, w ith the result that the general level 
of prices has been constantly, if gradually, lowered. 

Keen competition must inevitably result in 
increased efficiency in production, which implies 
not only improved yields but also purer and better 
products, and during the year marked improvement 
has manifested itself in already existing products, 
in the direction of brilliancy of shade, solubility, 
fine paste products for textile printing, and so on. 

Perfection of existing dyestuffs, in preference to 
the making of new ones, has not infrequently been 
urged as sound policy by consumers, jn addition 
to progress on these linos many dyes not hitherto 


made in this country some twenty-live, at least, 
distinct and essential type's belonging to various 
categories base been put on the market during the 
last twelve months, in quality eqti.nl to t lint of the 
foreign products which they have replaced. 

It is not easy to form, at any given moment, a 
reliable estimate* of tin* value of rescairh m progress, 
but the indications are that this important branch 
of work is being prosecuted wit 1 1 no little* vigour. 
Howbeit much criticism has he*en provoked by the* 
drastic curtailment of research staff’s in certain 
sections of the industry, Considerable work has 
been expended upon dyestuffs for cellulose acetate 
silk, and the problem of sue*eessful commercial 
dyeing of this material is much nearer solution than 
it was a year ago. This country has probably 
contributed more to the* world's achievements in 
t his direction lhan any other, though (lormany and 
Switzerland have been by ne> means inactive. 
Following upon the greater undci standing of the 
nature of the dyeing process in relation to the new 
fibre, the evolution of a more or less general method 
has taken the line of presenting insoluble colouring 
matters of widely diverse chemical constitution in such 
a form as to be assimilated by the cellulose acetate. 
Thus the omega sulphonic acid and bisulphite com- 
pound processes have been succeeded by the more 
gcneially applicable colloid dispersal method whereby 
insoluble dyestuffs are incorporated with sulpho- 
riciuoleie, acid, or other disperse colloid, which renders 
them readily “ accessible " to the cellulose acetate 
fibre. Doubtless this new' method as yet only 
marks the beginning of another era in textile dyeing. 

As a general rule the quality of the dyestuffs 
manufactured in (Treat Britain is admittedly good. 
The mind of the consumer is, however, much occupied 
with the question of prices ruling, and is actively 
directed towards effecting reductions 

The negotiations reported to have been taking 
place between the national company and the (Herman 
Interessen CJemeinschaft have* not fructified, the 
President of the Board of Trade having announced 
a few months ago that be would be compelled to 
withhold his sanction from the proposed agreement 

THE BRITISH FINE CHEMICAL INDUSTRY 
IN 1924 

For those engaged in the Fine Chemical Industry 
in this eountry the year now closing has been one 
of great interest. Unusually frequent changes of 
(Government have not tended to stabilise trade con- 
ditions. and mam of tin* confident hopes expressed 
twelve months ago of greater business internationally 
and within the Empire have failed to materialise : 
but quiet, steady progress in several branches of the 
industry lias undoubtedly been achieved. New 
buildings have been erected, departments extended, 
processes devised or revised, labour and output 
increased, and in consequence the industry is more 
firmly and broadly established than ever before, 
and more adequately equipped to tackle new 
problems, or greatly increase demand, as occasion 
arises. 
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Wembley 

Every visitor to the Chemical Kali in the Palace 
of Industry at Wembley learned in varying degrees 
to appreciate the importance to the nation and to 
the individual of a strong and flourishing chemical 
industry. Professors and teachers discovered, some- 
times to their evident surprise, that analytical 
reagents and microscopic stains of unimpeachable 
purity could be obtained from British manufacturers. 
Students and traders were obviously deeply interested 
in the displays of organic and inorganic chemicals, 
and even the members of the public wending their 
way from the water-tap suspended in mid-air, to 
the fountain composed of “ real soap-suds,” gained 
some fleeting impression of medicinal and phar- 
maceutical chemicals produced in home factories. 

Output 

The manufacture of w ell-established chemicals in 
general demand continues to make satisfactory 
progress. Alkaloids and their salts, such as atropine, 
pilocarpine, and cocaine have been placed on the 
market at competitive prices. Salicylic acid, sodium 
salicylate, and aspirin are being produced equal in 
quality and appearance to any imported consign- 
ments. Formaldehyde, paraformaldehyde, and paral- 
dehyde, all of British origin, are now available in 
ample quantities. Acetanilide, chloral hydrate, and 
vanillin have attained a steadily increasing output. 
Calcium lactate, barium sulphate (for X-ray exam- 
inations), and sodium benzoate, each of a higher 
degree of purity than any produced elsewhere, are 
being readily purchased by discriminating buyers. 
Staple lines, such as sodium sulphate, magnesium 
sulphate, and calcium phosphate, have been manu- 
factured on a scale exceeding any previous record. 

1 ’kicks 

Increased production here, coupled with higher 
costs of manufacture abroad and the general gradual 
return to more normal rates of exchange, have 
resulted in greater uniformity of prices, and less 
fluctuation in values. In this connexion it is 
interesting to compare quotations for a dozen 
typical fine chemicals in 1914, during the period 
of the war and to-day. 



15)14 

War period 

1924 


lb. 

lb. 

lb. 


h. d. 

s. d. 

s. d. 

Ace ta.m tide 

10 

8 9 

1 11 

Acid salicylic 

11 

20 0 

l 5 

Aspirin 

1 1 1 

48 0 

3 0 


oz. 

oz. 

07. 

Atropine sulphate 

. 21 9 

120 0 

12 G 


lb. 

lb. 

lb. 

Caffeine 

. 15 0 

50 0 

11 0 

Chloral hydrate 

3 0 

14 0 

4 0 

Chloroform 

1 G 

4 3 

2 G 

Paraldehyde 

1 5 

10 0 

1 2 

Potassium permanganate 5 

14 6 

7 

Potassium bromide . 

1 0 

10 0 

1 0 

Sodium salicylate 

1 2 

0 3 

2 0 

Vanillin 

. 14 O 

80 0 

24 0 


The figures demonstrate that the value of many 
chemicals has reached a reasonable economic level 
when increased taxation, cost of labour and transport 
charges are taken into account. 


The Future 

Faith has been defined as “ a capacity for beliovin 
something which you know cannot possibly be true, 
but with a Government in power, backed by th 
largest majority of modem times, the fine chemict 
manufacturers of the country would appear to hav 
a sound and solid basis for faith in the industry an 
to be in a position to develop trade and decreas 
unemployment, provided that it is found possibl 
to effect a settlement in the matter of inter-Alliet 
war debts, and that the Safeguarding of Industrie 
Act can be rendered more elastic and adaptable ti 
prevailing conditions. In such circumstances event 
may justify all concerned in looking to the coming 
year ur likely to yield a period of progress anc 
prosperity. 

CHEMICAL ENGINEERING DURING 1924 

By S. G. URE, M.A., B.Sc., M.I.Chem.E. 

r The year which is now closing has many interesting 
features for the chemical engineer and chemical plant 
manufacturer. On the educational side one welcomes 
most heartily the opening of the new Chemical En- 
gineering Laboratories in London, at the University 
College. The new laboratory, which forms an im- 
portant addition to the existing laboratories in this 
country in which the subject is taught, is part of the 
memorial to the late* Sir William Ramsay, at one time 
Professor of Chemistry in University College. Those 
who are responsible for the venture are to be congrat- 
ulated on deciding on this form of memorial and on 
having obtained the support and co-operation of a num- 
ber of firms well known in chemical industry. Also of 
an educational character, and also of very great im- 
portance to industry, was the World Power Confer- 
ence held during the summer at the British Empire 
Exhibition. Representatives and delegates from over 
thirty countries were present, and papers were read 
which covered a very wide field, including subjects of 
special interest to chemical manufacturers, such as 
power in electrochemistry and electrometallurgy. 
The question of cheap power is of vital importance to 
all industries, and the work which was done in this 
connexion at tho Conference should prove of the 
greatest value. Whilst dealing with the subject of 
power production, mention may be made of the 
inauguration, towards the close of the year, by the 
British Aluminium Co., of their Lochaber Hydro- 
Electric Power scheme. The magnitude of this 
undertaking may be realised when it is stated that it 
will take from live to six years to complete the work, 
which includes harnessing the waters of Lochs Treig 
and Laggan, as well as the Rivers Spcan, Treig, and 
Spey. This is the largest hydro-electric power scheme 
so far undertaken in this country, and will have cost 
on completion about £5,000,000. 

Many power stations and factories in different parts 
of tho country are adopting the pulverised system of 
boiler firing and are erecting plants suitable for this 
purpose. The pulverising of the fuel is usually 
effected by mills of the Raymond or Fuller-Lehigb 
types. Gas firing of boilers has also received some 
attention, and new plants are being erected in fac- 
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tones to produce gas for this purpose. Another 
method of firing which is receiving attention is that 
adopted in the Brunler internal-combustion boiler, in 
which the fuel is burned under the surface of the 
water, the products of combustion passing over with 
the steam generated. For this type of boiler a very 
high efficiency is claimed. Articles on the steam 
accumulator, an important adjunct for boiler plants 
in chemical industry, have also appeared in the 
technical press during the year. Important exten- 
( sions are being made at various gas works and col- 
lieries, in some cases with the object of producing 
smokeless fuel, and in others simply with a view to 
increasing the capacity of the works for gas 
production. 

The lessons impressed on the world by the shortage 
of nitrates during the war have resulted in consider- 
able attention being directed towards nitrogen fixa- 
tion, and developments have taken place in this 
province during the year. At Billingham-on-Tees the 
Synthetic Ammonia and Nitrates, Ltd., have started 
up their new factory, which is the only plant outside 
of Germany in which the Haber process has, so far 
been worked with success. Nearly all the great 
countries in Europe and North America have been 
developing nitrogen fixation during the year, in 
Italy, for example, plants are being designed, or are 
in course of erection, which will raise the annual pro- 
duction to 20,000 tons of fixed nitrogen in the form of 
ammonium sulphate, an amount which is more than 
double the internal consumption of that country. 
The Casalo process, using hydrogen produced by 
Fauser electrolysers, seems to be the favourite method 
adopted in Italy, although some plants are being 
erected in which the Claude process will be used. 

^ As the result of the protection afforded by the late 
Government, and continued by the present, in the 
form of a subsidy to the beet sugar industry, con- 
siderable developments are taking place. Already 
several new companies have been formed, and no 
time has been lost, in acquiring sites and getting ahead 
with the erection of the factories, which cost between 
d^J00,000 and £300,000 each. One of tho conditions 
kinder which this subsidy is granted is that at least 75 
[per cent, of the plant and machinery shall be of 
■British manufacture. This should ensure that a con- 
siderable part of tho costs of each factory should go 
m the form of orders to*our engineering and allied 
trades. In passing, mention may be made of the 
erection at Belfast of a new oxygen plant, the pro- 
perty of the Irish Oxygen Co., which is closely 
associated with tho Liquid Air Co. of London. This 
factory is conveniently situated to the great ship- 
yards of the town, and will give employment to be- 
tween two and three hundred men. A new plant, in 
which for the first time in this country silica gel has 
been used in oil refining, has been brought into 
operation during the year, and seems to have given 
every satisfaction to its owners, the Medway Oil 
Refinery Co. An interesting new material is “ Pro- 
derite, a pitch concrete formed of vertical retort 
tar and silicious material, which can be cast into pipes 
or moulded and may be reinforced like ferro-concrete. 

It is capable of resisting the action of hydrochloric 
acid at temperatures up to 110° C. 


Another feature of the year was tho British Empire 
Exhibition, at which a considerable amount of plant 
and machinery suitable for chemical works was on 
view. Most of this was housed in the “ Palace of 
Engineering,” but many very interesting plant 
exhibits were to be found in various other balls and 
pavilions. The scattered nature of those exhibits, 
both in the “ Palace of Engineering ” and elsewhere! 
whilst bringing to the notice of those interested 
numerous other machines, involved a considerable 
Avasto of time in finding particular exhibits, and did 
not tend to impress the average visitor with either 
the magnitude or importance of chemical engineering. 
Practically every type of machine used in chemical 
works was on view, and the quality of the goods 
exhibited showed that the home-manufactured pro- 
duct was of sound design, made of good material, 
and revealed high-class workmanship. 


PROGRESS IN STEAM GENERATION 
DURING THE YEAR 

By DAVID BROWNLIE, B.Sc., M.I.Chem.E., A.M.I.Min.E. 

A striking advance has been made during the 
year in what is now, at last, being recognised to be 
the highly important science of steam generation. 
Gonsidering that about 500,000,000 tons of coai 
and lignite are being burned per annum in the 
stationary land boilers of tho world for the one 
operation of making steam, and probably over another 

150.000. 000 tons in locomotive and steamship boilers, 
it is surprising the subject has been neglected for so 
long. Also it is still more staggering that Great 5 
Britain, for example, which is no worse than any 
other country, still goes on squandering about 

20.000. 000 tons of coal per annum in boiler fireholes 
for want of scientific methods that are little more 
than elementary common sense. However, great 
progress is to be recorded so far as t he large water- 
tube boiler is concerned, and it is the object of this 
contribution to indicate the advances that have been 
made, during the past 12 months, particularly in so 
far as interests the chemical engineer and the 
technical chemist. 

Progress in Power Station Practice 

First of all, looking at tho whole subject of steam 
generation from the point of view of a broad general 
survey, perhaps the most striking fact, is that a 
number of boiler tests have now been carried out 
with both pulverised fuel and mechanical stoker 
firing giving over 92 per cent, boiler plant efficiency, 
and we seem to be within sight of 90 per cent, con- 
tinuous efficiency all the year round, that is, including 
light running at night and during the week-end, 
together with stand-by losses. It is perhaps not 
easy to grasp the amazing character of this achieve- 
ment. The average chemical works boiler plant, as 
with most other industries, is running at a con- 
tinuous efficiency of less than 60 per <ent., and only 
a small percentage of ordinary large electricity 
stations reach 75 per cent., the vast majority being 
less than 70 per cent., whilst if all the boiler plants. 
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of Great Britain were by some miracle raised to 
!)() per cent, eilieiency, the saving would be about 
.‘12.500.000 tons of coal per annum, that is, say, 
£40,000,000. Pulverised fuel firing is largely 
responsible for this success, but whilst it first rendered 
possible the 85 per cent, continuous efficiency boiler 
plant, as at Lakeside, Milwaukee, mechanical stoking 
has now made remarkable progress, and the struggle 
for supremacy between the two systems is keener 
than ever. 

M EC1LAN 1( A L STOKERS 

Developments during the year with mechanical 
stoking have largely been in the direction of air 
heating, the invention of the “ Murray ” water- 
cooled combustion chamber side walls, and the 
great size of individual units. Thus a single travelling 
grate stoker can now hi* constructed 24 feet wide 
and over because of the use of the flat suspended 
firebrick arch, that is essentially the use of special 
fire brick blocks attached to steel girders instead of 
the old sprung arch, which, under the conditions 
of mechanical stoking, cannot be made more than 
8 or 9 feet across. 

'The great increase in size now possible with the 
multiple retort type of stoker is well indicated by 
the new Kearney electricity station of New Jersey, 
USA., in which multiple retort stokers are being 
installed to burn no less than 30,000 lb. (13£ tons) 
of coal per hour each on normal running, or about 
15 tons per hour overload, corresponding to an 
evaporation of nearly 300,000 lb. of water per hour 
under average conditions. The “ Murray ” water 
...tube walls at the Hell Gate power station, New' 

’ York, have resulted in tests showing over 92 per cent, 
boiler plant efficiency, equal to the latest pulverised 
fuel figures. 

Pulverised Fuel 

Pulverised fuel firing is progressing rapidly and 

number of installations are now in hand for Great 
^Britain, noteworthy being the equipment for Messrs. 
Synthetic Ammonia and Nitrates, Ltd., whilst the 
power station plants include Willesden, St. Paneras, 
Birmingham and Derby. In the United States 
many installations have been started up and new 
ones ordered. Thus Lakeside, Milwaukee, and the 
Ford plant at River Rouge, Detroit, have been 
doubled in size, whilst Uahokia, St. Louis, has been 
set in operation anil the installations of the new' 
Trenton Channel Station, Detroit, and the Cleveland 
Electric Supply Co. will soon he ready. Perhaps 
the most remarkable development of pulverised fuel 
firing is the almos: completely automatic boiler 
plant in which the supply of pulverised fuel and air 
is controlled by the flow of steam in the main, 
operating through steam meter mechanism. This 
method of firing has rendered possible the monster 
boiler of w hich the latest example is at the Allegheny 
County Steam Heating Co., which, fired with 
“ Lopuico ” pulverised fuel, has 32,750 sq. ft. 
heating surface and will evaporate comfortably 
400.0L0 lb. of wafer per hour. This is equal to 
about- 60 k Lancashire” boilers 30ft. by 8 ft. 

The general tendencies in pulverised fuel tiring 
•Vie, first, the recognition of the fact that the natural 


moisture of the coal substance is no obstacle to 
efficient pulverising, but the trouble is the external 
moisture, so that it is only necessary to dry down 
to about 3 — 5 per cent. The ideal of pulverising is 
now to obtain absolutely even particles, so that 
95 per cent, will pass through 100- mesh, and not 
so much division so that 65 per cent, will pass 
through 200-mesh, and DO per cent, through 100- 
mesh. Further, both air heating and the “ Murray ” 
water-cooled side walls are now being used, as well 
as air-cooled walls and the water screen. 

Boiler Feed Treatment 

The efficient treatment of boiler feed -waiter lias 
received more attention, anil the huge boiler of 
250,000 lb. evaporation per hour and over has only 
served to emphasise the deleterious effect of small 1 
amounts of oil, mud, apparently harmless inorganic 
salts such as sodium sulphate, and dissolved air 
and carbon dioxide, apart, of course, from common 1 
salt and calcium and magnesium salts*. Several new 
zeolites have appeared and the design of ” degassing ” 
or de-aerating plant has improved, whilst an inter- 
esting development — although not directly connected 
w ith steam generation— is the continuous treatment 
of the cooling water of steam engine and turbine 
condensers with a trace of chlorine gas to prevent 
the growth of organic deposits on the condenser 
tubes. Further, also, much attention is being given 
in the United States to the use of carbon dioxide, 
for partially dissolving and loosening boiler and 
pipe scale. 

Action of Caustic Soda on Boiler Pmte.s 

The Massachusetts Institute of Technology ha\r 
continued their investigations into the cause of 
" embrittlement " or season cracking ’* of steam 
boiler plates. This only takes place at about 
100 lb. pressure or over, and Is apparently due to 
the action of caustic soda, formed by the decom- 
position of sodium carbonate, on the normal impurities 
present between the steel crystals of the boiler plate, 
which are dissolved out, allowing bubbles of hydrogen 
to penetrate and extend the crevices. The remedy 
is no excess of soda ash in the feed-water, and in 
this connexion the National Electric Light Associa- 
tion of New' York has just published some amusing 
figures giving the detailed analyses of 15 boiler 
compositions. These almost all contain caustic 
soda or soda ash, and, in one ease, the price charged 
was equal to seven dollars per lb. for soda ash 1 

Flue Gas Analysis 

The principle of continuous flue gas analysis is 
also making good progress, and the modern practice 
is to use duplex machines which give a continuous 
record of carbon dioxide and also either carbon 
monoxide and unburnt products or excess oxygen. 
A very interesting new absorbent for oxygen has 
been produced by Louis F. Fieser, and consists of 
an alkaline solution of sodium hydrosulphite with a 
small amount of anthraquinone-^-sulphonic acid to 
act as a catalyst, 30 g. caustic soda, 40 g. hydro - 
sulphite and 5 g. of the catalyst being made up to 
250 c.e. This is stated to he a big improvement cm 
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tho use of phosphorus sticks, and, of course, the 
messy alkaline pyrogallol. For continuous deter- 
mination of carbon monoxide the general principle 
is to burn by means of an electric coil and determine 
the increase in carbon monoxide. 

1 1 Kill Steam Pressures 

The use of higher and higher steam pressure 
continues to be adopted, and wc are not so very 
far off red-hot steam pipes, that is, a temperature 
of 1000° F. (540 J G.). During the year, full details 
have at last been published of the remarkable North 
Tees plant running at 475 lb. pressure, and quite a 
number of boiler plants will soon be running at 
over 5001b., including the new Crawford Avenue 
station at Chicago at 000 lb. Fxperimental boilers 
1 re also being constructed in Germany and the U.S.A. 
| o work at 1000 lb. pressure and over. Thus one 
lesign has drums that are steel forgings no less than 
tin. thick. Other striking new boilers, entirely 
lifferent from ordinary designs, are the Blomquist ” 
'evolving tube boiler at 1500 lb. and the “ Brunler " 
>oiler using a flame under water. The most remark - 
! ble of all, however, is tlie “ Benson ” super- pressure 
cnerator, already described in these columns, 
i perating at 3200 lb. pressure and the “ critical 
conditions,” when water is converted into steam at 
the same volume without the absorption of latent 
heat, allowing of over 35 per cent, thermal efficiency 
from raw' coal to the switchboard. Of the greatest 
interest is the “ Emmet” mercury boiler and turbine, 
using mercury instead of water in the generator, and 
driving the turbine with mercury vapour in place 
of steam. 

SuLWirR and Ash Fusibility 

Attempts have been made to determine the 
fusibility of ash in large-scale furnace work by 
(bitermination of the sulphur content of the coal 
in the laboratory. The results are not decisive, but 
it Is evident that, roughly speaking, the higher the 
sulphur content the lower is the fusibility of the 
ash. Jf 2500° F. (1400° 0.) is taken as the dividing 
line between a good and a bad ash, very few examples 
are know n of a coal with a high sulphur figure giving 
a good ash. Thus, out of 1103 coal samples, onlv 
16 contained less than 0*'5 per cent, sulphur, and all 
these had an ash of over 2500° F. melting point. 

Other Developments 

Many other interesting developments in connexion 
with steam generation are to he recorded during the 
year, including the proof that sulphur in coal does 
not affect concrete bunkers, tho use of steam pipe 
ranges over 3500 ft. in length with little or no 
condensation loss, the production of several new 
iteam meters and a radiation pyrometer, the. use of 
iteam-jet mechanical boiler-flue cleaners, the utilisa- 
tion of waste gas and heat from coke-oven plant 
and also the sensible heat in the coke itself, the 
introduction to Great Britain of the “Ruths” 
steam accumulator, a new' household refuse utilisa- 
tion plant at Birmingham, and improved boiler and 
pij)e coverings, including the use of blue asbestos 
and new compositions to place next to very high 
pressure piping. 


THE PROGRESS OF CHEMICAL INDUSTRY 
AND TRADE IN FRANCE DURING 1924 

By MAURICE DESCHIENS 

The chief features noticeable in tlu- French coal 
industry (an industry which is so fundamentally 
important to chemical industry) during recent veal's, 
are the increased production and the discovery and 
development of new' deposits. In J!H3 tin* pro- 
duction averaged 40,000,000 metric tons yearly, 
compart'd with a consumption of 63, ( 1(10, (too m t , 
or an average daily production of 136,147 m.t. (1613). 
Passing out the. war years, daily production in 
January, 1623, was 121,064 m.t., after which it rose 
to 144,080 t., in January, 1624, and 151,682 t. in 
October, 1622. A great pail of this increase is due 
to tho reconstruction of the Nord and Pas de Calais 
mines, whose daily production lias increased from 
85,000 t. to 60,000 t From those liguros, and par- 
ticularly from the output of 4,103,510 t in October, 
1624, it appears probable that the production will 
approach 00,000,060 t. per annum m 1625. 

The consumption of coal remains heavy, and the 
imports in October, though slightly less than in 
previous months, were still large - t < , 2.070J183 t., 
of which 1,012,155 t. came; from Great Britain 
Similar important improvement, is noticeable; in 
ordinary and metallurgical coke. Coke produced by 
the coal mines, excluding that from metallurgical 
works, totalled 230,664 t. in October, against 
131,964 t. in January, 1623, and 222,676 t. in March, 
1624. This increase was due to the installation of 
numerous new batteries of coke* ovens, , 

In the coke industry three chief tendencies artr 
noticed, the object being to produce metallurgical 
coke from fat coal and recuperate tin* largest possible 
quantity of distillation products capable of being 
used as motor fuel. One tendency is to carbonise 
for a short period in narrow, long and high ovenA 
made of silica bricks. Another tendency is to beat tir 
300° as quickly as possible, increase from 300° to* 
600° by 50° each hour, and then arrive rapidly at 
800° ; and the last tendency, the method of tlio 
domanial mines of the Saar, is to treat fat coal with 
32 to 38 per cent, volatile matter in special retorts at 
low temperatures, and then to mix the semi-coke 
obtained with four times its weight of fat coal for 
carbonisation in the usual manner in an ordinary 
oven. 

The shortage of French metallurgical coke tends 
to diminish, despite the import of 356,353 t. in 
October, 1624 French metallurgy now controls 
practically half of the world s reserves of iron ore, 
and extracts over 30,000,000 t. yearly. Of the 221 
blast furnaces in existence, 135 are alight, the pro- 
duction of cast iron and steel in October, 1624, being 
656,626 t. and 606,122 t., respectively. The number 
of blast furnaces alight is still increasing, and the 
production during 1624 will be found to have in- 
creased by some 00 per cent, compared with 1623. 
There is an interesting increase in the manufacture 
of steel in the electrical furnace. 

After the war period, recent years, and especially 
1624, show a veritable rebirth of chemical industries, 
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whieh have completely changed the economic physiog- 
nomy of France. The various sulphuric acid works 
utilising either the chamber of the contact pro- 
cesses (the two processes often being used in the same 
factory) can produce 2 ,000,000 t. of acid of 53° Ik; 
yearly, compared with a consumption of 1,51)0,000 t. 
Despite the existence of French deposits, supplies of 
pyrites are expensive, especially when of Spanish 
origin, 500,000 t. being imported from all sources. 
The situation as regards nitric and hydrochloric 
acids, soda and sodium salts is normal, the con- 
sumption of soda being roughly 700,000 t., which 
allows of exportation. A new soda factory, inde- 
pendent of the large groups of manufacturers, has 
been installed at Monguerre. 

The production of mineral phosphates in France, 
Tunis and Algeria, was 270,500 t. in 1913, and since 
1921 a remarkable increase has been observable in 
North Africa. In Algeria the output has risen from 

400.000 t. in 1921 to over 020, 000 t., in Tunis from 

1.41 8.000 t. to 2,500,000 t., and in Morocco from 

80. 000 t. in 1922 to over 250,000 t. at present. This 
increase is in sharp contrast with the decrease in the 
world's production of crude phosphates. An inter- 
esting tendency is to use iinely ground mineral 
phosphates direct as an agricultural fertiliser, also 
the use of crude phosphates that have been calcined 
in rotary furnaces. The major part of the mineral 
phosphates, however, is converted into super- 
phosphates, an industry which is developing owing 
to the large production of sulphuric acid, the French 
output having increased from 1,920,000 t. in 1913 
to roughly 2,500,000 t., with exports approximating 
to 130,001) t. The consumption of superphosphates 

;V increases annually in France. French agriculture 
pays more attention to the use of basic slag, the by- 
product of the steel industry, and of which the pro- 
duction may attain, at normal rate of working, 
2,000,000 t., though at present it is not greater 

^ than 1, IKK), 000 t., and the consumption of 400,000 t. 
allows heavy exports. 

The return of the Alsatian potash mines has made 
France an exporter of potash salts. The annual 
production is roughly 1,080, IKK) tons of salts 
(250,000 t. K 2 0), and the exports arc about 7000 t. 
of potash salts yearly. An agreement has been 
reached between the French and German producers 
of potash salts, and the French producers are seeking 
a market in Austria. The production can be raised 
to 500,000 t. Kg!) per annum, and the construction 
of new shafts is being considered, in the nitrogen 
industry, the recent law approving the installation 
of the Haber process at Toulouse and the constitution 
of an Office lndustrielle do L* Azote foreshadows an 
interesting increase in the French production of 
nitrogen. Under modern agricultural conditions, 
French agriculture would require at least 300,000 t. 
of nitrogen, whereas tho production only reaches 

19.000 t., in addition to imports of 70,000 t. The 
production of ammonium sulphate is 88,500 t. 
and imports are 75,000 t. The chief occurrences 
of note during the year are the starting-up of plants 
erected by the large chemical manufacturers utilising 
the Claude, Casale and other processes. The imports 
are thus likely to be reduced by the development 


of these processes, and of the production of by- 
product ammonium sulphate and of cyanamide 
(50,000 t. annually). Imports of Chilean nitrate 
are still roughly 270,000 t., imports of Norwegian 
nitrate of lime being 11,000 t., and of cyanamide, 

12,000 t. The use of the hydrogen from coke-oven 
gases in the Claude and Casale processes suggests 
the possibility of synthesising ethyl alcohol from the 
ethylene of coke-oven gas. With the Claude and 
Casale processes and the manufacture of cyanamide, 
plants now constructed or about to be constructed 
will fix 09,000 t. of nitrogen in a few years. 
The utilisation of 000,000 t. of fixed nitrogen 
in agriculture is a decided possibility of^ the 
future. 

The manufacture of dyestuffs has increased from 
the production of 1000 t. in 1913 to 10,000 t. at 
present, and imports of 0000 t. in 1920 have been 
reduced to 1000 t. Taking account of the exports, 
it will be noticed that in ten years, of which only five 
were really effective, the French Industry has greatly 
reduced imports and has increased its production 
from 10 per cent, to 90 per cent. Thus, imports of 
azo dyes have been reduced from 47 to 8 per cent. 
The production of indigo is sufficiently large to allow 
exportation, hut small quantities of sulphur dyes 
have still to be imported. Progress has continued 
to be made in the other groups of dyestuffs. New r 
plants manufacture the larger part of the under- 
mentioned products and also supply the perfumery 
and pharmaceutical industries. 

In the fuel and petroleum industry the chief event 
has been the encouragement to exploration in France 
and its colonies and the search for substitutes 
for petroleum such as alcohol, gas oil, benzole, 
“ Carburant National,” tetralin, wood charcoal, 
and various kinds of vegetable, animal, and shale 
oils. The output from the single French oilfield 
at Pcchelbronn is of the order of 75,000 t. of crude 
oil yearly and is being increased. 

Compared with the pre-war figures the production 
of dyeing and tanning extracts has diminished, 
but the manufacture of chestnut extract (80,000 t. 
per annum), and of oak extract, are prosperous. 
Exports of dye-woods amount to some 3000 t. 
The glue and gelatin industry had a prosperous year 
during 1924 and exported 4000 t. In the industry 
of artificial plastics and artificial textiles, the manu- 
facture of cellulose acetate and of synthetic rosins 
such as bakelite is developing. During 1923, 30 t. 
of synthetic resin w r as manufactured monthly and 
17 t. was imported monthly from Germany. In 
1924, the output was 50 t. monthly, and as tho 
increase of customs duty in November, 1924, prac- 
tically prohibited importation, manufacture will 
further develop. It is estimated that some 00 t. 
of cellulose acetate is made monthly and production 
is expected to increase still further now that a further 
factory has been established. During the year the 
increasing demand for artificial silk led to the 
establishment of a large number of factories using 
either the acetate, viscose or Chardonnet processes. 
Difficulties in the dyeing of cellulose acetate silk 
have now been overcome. 
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MODERN ELECTROLYTIC CRM S 

By PROF. A. J. HALE, B.S*. 

(Concluded) 

CELLS FOR PRODUCING VARIOUS 
COMPOUNDS 

The most important of those cells are those used 
for the production of hypochlorito liquors and 
chlorate. Considerable prograss has been mude 

electrolysers, 
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the early type 'of Keller 

by improved cells such as those now being con- 

by , Math ',T iuld Pla 'tt of Manchester, and 
Manchester Electrolysers made by F. 8. 
*^toi - an< * Company of Prestwich. 

latinum electrodes have been superseded by 
graphite, each coll carrying a considerable number 
ot bi-polar electrodes. Circulation of the electrolyte 
coupled with efficient cooling is essential for the pro- 
auction of hypochlorite from brine. One elec- 
trolyser (Fig. 32) consists of a rectangular trough 
of glazed earthenware divided into a number of 
cells by graphite plates which act as electrodes. 


Pm C r'l! odl ' s are not suspended, but 
rest on a glass bottom cemented into the trough. 
In tins elect roly. ser 1 kg. of active chlorine is obtained 
by the expenditure of 8 kw.-hrs. 

The “ Manchester ” elect rolyser (Fie 33) consists 
of a rectangular stoneware t lough divided by carbon 
plates into some 30 compartments, each 'chamber 
having a hole at the bottom and another at tho side 
about two inches from the top. The eleetrolyser 
is placed m a tank, 6ft. by 4 ft, by 3 ft. deep and 

thlS IS ll«vi nnfK I K t • v.r, 1 . 


this is tilled with 15 per cent, brine. When elec- 
trolysis starts tho evolution of hydrogen carries the 
liquid upward causing it to overflow through the 
openings in the sides, whilst it is replaced by fresh 
brme entering through tho holes in the bottom. 
Each eleetrolyser takes 80 amperes at 110 volts 
and lead coils through which cold water circulates 

?*“? pla o c l d 0 on , cach side 10 kee P the temperature 
below 30 C. A consumption of 88 kw.-hrs. yields 
about 10 kg. of active chlorine. In some electrolysers 
only o - 7 kw.-lirs. are required to give 1 kg. of 
at ' tlv ® chlorine, the average concentration being 
10—15 grams per litre. 



The Mather and Platt Eleetrolyser 


The channels between these plates are continued 
it either end by walls formed of glass plates. A 
chamber at one end receives the electrolyte from the 
an( f the liquid flows over a glass weir into 
ho spaces between tho electrodes, thence into a 
econd chamber from which it is again passed to the 
ump and recirculated until tho brine contains 
bout 12 grams of active chlorine per litre. The 
beneath the eleetrolyser is fitted with cooling 
ri electrolyte at a low temperature, 

* j There are 17 cells in the trough illus- 
‘ated and a voltage of 100/110 volts is required 
1 the terminals for the passage of the normal 
torrent of 80/100 amperes. The glass plates and. 


* n pl h f. P ' u,no,lo u eleetrolyser, made by Mather 
and Platt, Ltd., an ebonite cell (Fig. 34) is fitted with 
platinum electrodes which are built into the body of 
the cell to afford them protection from injury This 
cell is placed in a glass container and any number of 
these containers may be placed in a cooling trough. 
Each glass cell is filled with 20 per cent, brine and 

TlT'.Inn am P er f , at 1°/12 volts when working. 
The 1200 c.c. of liquid in the container will be 
brought to a content of 20 grams available chlorine 
per litre in approximately 4A hours. 

w Th o K int ^ al s,r } lcture °f the unit is shown in 
J?ig. 35. pe platinum foil elect rodq, a, is backed 
with a vulcanite block, b, and inserted in a dished 


1202 


LCSEMHWHY AMD JHMttRY 


recess in an ebonite plate, c. The foil is connected 
with a terminal, /, by a platinum wire, e, in the 
channel, d . The electrode carrier shown is normally 
immersed in the electrolyte to the depth indicated 
by the horizontal line and access of the electrolyte 
to the channel, d % is prevented by a tilling squeezed 
into position by the plug, h. Electrolyte circulates 
by the opening, at the bottom of the cell through 
the channel, i, and overflows through openings in 
the side on the electrolyte level. 

In the jwess type electrolysor of Mather and Platt 
(Fig. 30) there are 23 graphite electrodes forming 
22 cells, mounted transversely on steel bars covered 


T*a, «*» \m 

the required amount of active chlorine, H— 12 
grams per litre, has been formed. 

This type of elcctrolyser requires 225 to 250 
amperes at ICO — 110 volts and will give 91b. of 
active chlorine per hour, the power consumption 
being relatively low, 3 kw.-hrs. per lb. of active 
chlorine, that is about 6 kw.-hrs. per kg. The 
electrolyte is allowed to circulate through at the 
rate of 18 gallons per minute, 

Another hypochlorite electrolyse!' made in various k 
sizes is the “ Graphode ” (Mather and Platt) a 5 -ampere f 
unit being shown in Fig. 37. It consists of a stout i 
holder with graphite electrodes forming five cells, the \ 



Fie. 33 

“ Manchester ” Electrolyser by F. S. White and Co. 
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with vulcanised rubber. The cells are formed by 
suitable insulating distance frames between the 
electrodes, end pressure screws being provided for 
adjusting purposes. 

Brine liquor falls into the electrolysers through 
the perforated bottom of a cast iron feed tank 
which is lined with vulcanite, and each cell is fitted 
with an outflow syphon-tube which regulates the 
flow and ensures that each cell is filled to the required 
height. The electrolysed liquor falls into a cement 
trough from which it is pumped to the cast iron 
feed tank, the circulation being continued until 


whole being placed in a glass container of about 
1 gallon capacity. After about 3 hours a concentra- 
tion of 10 grams of active chlorine per litre will be 
reached with a voltage of 20 — 24 volts. Units of 
larger capacity (12£ or 30 ampores) can be supplied, 
but they are usually equipped with sufficient graphite 
bi polar electrodes to render them serviceable with 
the ordinary electricity supply. 

Chlorate and perchlorate cells, especially the 
former, are generally constructed on a larger scale, 
and the graphite anodes are connected to a common 
bus bar, the iron tank itself often being the cathode. 
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4 The chlorate cell of the United Alkali (Company 
(E.P. 173,028/21) is an iron tank, 8 ft. x 4 ft. x 
15 in. wide, and is fitted with a central steel cooling 
coil. Both the coil and the tank serve as cathodes 
whilst ranged around the tank are graphite anode 
Is at which chlorate formation takes place when 



Vm. 34 

“ Platinode ” Electrolyser 

lie potassium chloride solution is electrolysed. The 
emperature being maintained below 40° the 
arbon anodes an* not seriously corroded by the 
hlorato. A current of 1500 amperes may be used, 


ployed are of the diaphragm type, as it is necessary 
to prevent cathodic hydrogen from interfering with 
the discharge! reaction taking place on the anodes. 

Hydrogen peroxide is frequently produced by the 
distillation oi acidified ammonium persulphate, this 
salt being always manufactured by electrolysis of 
ammonium bisulphate solution. 

The simplest form of cell from which the larger 
industrial units are planned consists of an outer 
earthenware jar in which stands a porous put . Any 
kind of cylindrical electrode suitable for the work to 
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“ Platinode ” Electrolyser 

be done can be used, one for the inside of the porous 
pot and a larger one outside it. and all electrolytic 
oxidation or reduction can be accomplished on the 
laboratory scale in such apparatus. Sodium hydro- 
sulphite is the principal salt prepared by electrolytic 
reduction, but a diaphragm is not essential for this 
purpose. If a suitable solution of bisulphite is allowed 
to circulate through an electrolytic tank or cell at 
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Vertical Flow Type of the Mather and Platt Electrolyser 


nd the electrolyte is caused to circulate in the tank 
r, when a number of tanks are in use, a cascade 
ystem of circulation can be utilised. 

Persulphates, permanganates and perborates can 
e manufactured by electrolysis. The cells em- 


it) 15°, concentrated solutions of hydmsulphite 
can be obtained (E.P. 13,901/13). 

For reduction or oxidation of organic compounds, 
the most promising field in which electrolysis as 
applied to organic compounds is being explored, the 
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simple cell described above suffices, although it may 
be often necessary to fit such cells with a gas-tight 
‘cover, refluxing apparatus and a good stirrer in order 
to obtain satisfactory results. 

Recent patents of C. J. Thatcher for a diaphragm 
cell, in which organic substances can be oxidised or 
reduced (E.P. 1 88,05(3/22), and for a series arrange- 
ment of diaphragm cells in which anthracene may be 
converted into anthraquinonc (E.P. 188,042/22) 
indicato some advance in this field. 

The Society of Chemical Industry in Basle some 
years ago devised a tank cell, for organic reduction 
or oxidation, in which the electrodes arc fixed bori- 
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“Graphode” Electrolyser 

zontally, one near the surface of the electrolyte, and 
the other near the bottom. The compound to be 
treated Is dissolved in a light or heavy solvent which 
easily forms an emulsion with the electrolyte (caustic 
“soda or dilute sulphuric acid) such emulsification being 
assisted by a to and fro motion of the electrode 
concerned in the reaction (E.P. 15,750/15). This 
-cell is now in use on a large scale. 

%% Recently Plauson has patented a cell for chlorin- 
V ' ating, oxjmsing or reducing by electrolysis (E.P. 
£ 181, 848--® /21). It resembles the common cylin- 


drical diaphragm cell in many respite, but one elec- 
trode, which is centrally placed within the porous- 
pot or diaphragm, is formed of a metal tube fixed in a 
porcelain insulator so that only a very small portion 
of it is exposed to the electrolyte. In this manner a 
very high current density is obtained, so that the 
electrode may bo maintained at any temperature 
up to about 120°, and in this condition, promotes 
many electrolytic changes which, under ordinary 1 
conditions, take place to only a small extent or no' 
at all. \ 

Cells constructed on the plan of the cylindrical 
diaphragm unit for producing caustic soda will, no 
doubt, prove suitable for the reduction or oxidation 
of organic compounds, the central compartment 
containing the organic substance to be treated. The 
diaphragm, however, must be protected by some non- 
conducting material such as vulcanite, from the 
excessive wear which will result from vigorous stirring 
of a solution or emulsion of the compound to be 
reduced or oxidised. 

The electrolytic cells described in this article repre- 
sent the various types which have been designed for 
electro-chemical service during the lavSt twenty-five 
years. From a study of their construction it should 
bo possible for an investigator in this field to devise 
a cell suitable for the special electrolytic x>rocess which 
it may be his object to develop. 

Finsbury Technical College, E.C. 2 

[Acknowledgment is due to the various firms who 
have kindly supplied illustrations and information, 
and particularly to Messrs. Longmans, Green and 
Co., for permitting the reproduction and lending the 
blocks of Figs. 16, 17, 18, 21 and 27 (from the author’s 
“ Applications of Electrolysis in Chemical Industry ”) 
and to Messrs. Virtue and Co., Ltd., for a similar 
favour in respect of Figs. 1, 5, 5 and 20, which are 
from the author’s “Modern Chemistry, Pure anc 
Applied. — Ed.] 


THE PROPERTIES OF SOME ALIPHATIC 
COMPOUNDS CONTAINING BOTH 
OXYGEN AND NITROGEN, AND THEIR 
CONNEXION WITH THEORIES OF 
LATENT POLARITIES AND AROMATIC 
SUBSTITUTION 

By PROF. ARTHUR LAPWORTH, D.Sc., F.R.S. 

In a paper on “ Latent polarities of atoms, etc ” 
(Mem. M (inch. Lit. and Phil.Soc., 1920, 64, ii., 1 et 
seq.) the generality of “ the principle of induced alter- 
nate polarities ” was shown, by considering reactions 
of molecules containing either one predominating 
“ key atom ” or two effective “ key atoms ” arranged 
“ homogeneously ” — that is to say, in such positions 
as would lead to the same relative latent polarities 
in the atoms affocted by both. 

The much more abstruse question of effects result- 
ing from “ heterogeneous ” arrangements of two oi 
more powerful “ key atoms ” was not dealt with in 
detail, but a preference was expressed for the idea 
that the molecule might at different times be activated 


Jbort% 1924 , 

■ from different “key atoms,” and thus occur in two 
(or more) phases With inverted relative induced latent 
polarities (toe. cit., p 6, (A) and (B) as examples). 
No case was mentioned where two atoms, each capable 
of exercising a powerful inducing effect, are so 
arranged that an effect from one must necessarily 
^. tr ®*‘ S t mi , tte . d , through ” the other. Had it been 
> ,7 tel J 8 )n tcntion to enter into such complex 
feostions he would have selected the cases of oxygen 
M nitrogen . com l )eti ug in this manner, and wxiuld 
>ve based his remarks on well-established experi- 

The first example is familiar to all organic chemists 
an oxime. Here as elsewhere, the most satisfactory 

atd on iT d la e, nt P olarit y distinction is one 
3asod on its reversible reactions with water. Hie 

•esult is unequivocal and shows that the nitrogen 

!!i 10gatlVe Wlth res P ect to the attached carbon 

MOvN—CR^-f H 2 0« — ►HO-NIL-f 0 : CRrtl, 

|e same condusion follows fr6m the reversible 
l&nAT °n^ y( i r0g TT 1 • Q y™ lde at the same position 
+ C N , ^-~>H0*NHC(CN)R 1 R <) 
etn this and the previous reaction occurring exelu- 
»ely m the direction indicated. 

•In the case of nitroso compounds on the other 
iand, the balance between the nitrogen atom 
nd the oxygen atom appears to bo in favour of 
°, xy . gcn ftt°m m ail cases in which this can be 
ested by the behaviour of the compound in 

factions with ionisable compounds X — Y. or 
i reactions giving rise to such an ionisable com- 
nmd. lhe balance between the nitrogen atom and 
e oxygen atom is, however, so extremely easily 
sturbed that in nearly all cases where the change is 
)ssibJe, the compound undergoes isomerisation into 
; 0Xln ?? m the nitrogen atom definitely oxer- 

es full control over the system which it separates 
)gi xpmcally, from the oxygon atom. 

sidering next the normal nitroparafFms. These 
tnp >unds show properties which are in excellent 
*ord with the assumption that the oxygen atoms 
ter mine the order of polarities, even 41 through ” 
l ™ ter ™ nin £ nitrogen atom. In tho wo-nitro- 
tramns the predominance of the oxygen atoms 
evident only in so far as these compounds show 
tendency to revert to the normal nitro-compomuls- 
r the rest it is known that, in some cases at least, 
e major portion of the t'so-nitro-compouiul undergoes 
drolysis when liberated from its salts, the hydro- 
>is doubtless taking place in much the same way 
with oximes, but in the case of the oxy-oximes, 
iso-mtro-paraflins, the oxyhydroxylamiiic (dcliy- 
oxyiamine) formed appears, as usual, in the form 
nitrous oxide, the organic residue turning up as 
nf oco ° r ketono (compare Xef, Aiwalen, 

992 ) ^ L ° Wry ’ ^ rans ' Ckem - 
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gesrea tftat dnaJcnt oxygen must neoossnrilv be 

S.r„g .°!!: m " 1 

In considering these facts and tli.-ir hearing „ n 
aromatic substitution, it has to be remembered "that 
divalent oxygen and tervaleni nitrogen directly 
attached to the nucleus exercise a very meat op 

Whc, ‘ either -iratH from 

the nucleus by an intervening atom, however its 

tuti.'m'in 1S | 0X< e , ' <l "’ M, 1 y . ' 111:1 11 < for example, substi- 

bvtheoxvSnn 10 , : i almoMt ' v,lo), y determined 
7 ?p ° r yP atom directly attaebed to the nucleus) 
If, therefore, m mtrosobenzene, for example the 
coy negative influence of the nitrogen atom is 
not wholly suppressed by its association with the 
oxygen atom, any influence of this kind will be 
grossly exaggerated during the process of acthation 
of and substitution in the nucleus, just as any polar 
properties of the oxygens of the ckboxyl ZK ‘ 
salicylic acid are ineffective as compared with tho 
polar properties of the phenolic oxygen 


1925 
•lan. 5. 


forthcoming events 


Jan 6. 


1894, 

1898 , 


Institution of the Ruiuikr Industry, London 
In,T’ ST™’ C,uh > 3!) - Coventry .Street, 

West Yorkshir,.; Metau.urokwi. Society, George 
II otel, Huddersfield, «t 7.30 p.m. “ Tho Val.io of 
Some Workshop and Laboratory Tests." Discus- 
sion. 

Jan. d. Institute of Metres, Birmingham Section, 
Chamber of Commerce, New Street, Birmingham, 
at 7 p.m. Cobalt, its Production and Some of 
- its Uses, by T. H. Gant. 

Manchester Literary and Philosophical So- 

nr Yo t ung Peo P loV ’ Meeting, 30, George 
btreet, Manchester, at 3.30 p.m. “ A Few Chemical 
Curiosities,” by Dr. J. E. Myers and F. Fairbrother. 
Society of Chemical Industry, Bristol Section, 
Meeting with Chemical Society. 

Jan. 9. Society of Chemical Industry, Manchester 
Section , 10, St. Mary’s Parsonage, Manchester, 

7 I!:™' “ Tho Melting Point of Coal Ash, 

Part 2, by N. Simpkin and F. S. Sinnatt. 
Manchester Literary and Philosophical So- 
ciety, 36, George Street, Manchester, 7 p.m. 
Chemical Section Soiree. 

Institution of Mechanical Engineers, Storey’s 
Gate, London, S.W. I, at 7 p.m, “ The Mainten- 
ance of High-Compres^ion Oil-Engines.” 

West Cumberland Society of Chemists and 
Enoineers, Workington, at 7p.m. “The Struc- 
ture of Matter,” by E. H. Todd. 

Institute of Metals, Sheffield Section , The 
university, St. George’s Square, 

7.30 D.m. “ Din fVttfinrr ” Krr A I_T 


Jan. 0. 


Jan. 8. 


Jan. 9. 


Jan. 9. 


Jan. 9. 


Jan. 9. 


non ■'i — ‘v-, Sheffield, at 

+ - 7.30 p.m. Dio Casting,” by A. H. Mundoy 

H 0 2N^CR 1 R 2 -j - H 2 0 -> [ H 3 N 0 2 ] + 0 :CR,R* Jdn ’ 10, ^ TITUTIS OF Metals, Lomlon Section , 85-88,* The 

l 12 Mmones, Tower Hill, London, K. 1, at 7.30 p.m. 

4 [ 3 HoO-fNO] Extonsomcters,” by R. H, Greaves. 

ft seems clear, therefore,' that in the same compound Jnn ' 12, BR ^ VINa ;< Eno^eers’ Cdub, 39 . 

’ 86080,18 Barl<,y8 *” 
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SOCIETY OF CHEMICAL INDUSTRY 

MEETING OF COUNCIL 

Tlu* monthly meeting of Council was held on 
December 12. 1924. The President (Mr. W. *1. V. 
Woolcock, C.B.E.) was in the chair. 

The President extended a cordial welcome to 
Mr. G. If. Clegg, and Prof. N. M. Comber, new 
members present for the first time. 

The following among other matters were dealt 
with : 

The Address to be presented to the University of 
Leeds on the occasion of the celebration of its coming 
of age was submitted and approved. 

The steps taken at headquarters and by the local 
sections to obtain new members were reported. 
The effect of the entrance fee being suspended for 
1925 had been widely advertised, and a notable 
increase in the number of applications had already 
resulted , at I he same time, the numbers of resignations 
and of unpaid subscriptions for tin; current year 
were distinctly less than the numbers at the corre- 
sponding date in 1925. 

Reports of various sub committees were submitted, 
and 48 new members were elected : Home 57 : 
Overseas 1 1 . 

The question of a member bringing more than one 
guest to the Annual General Meeting and having to 
be supplied with tickets for all the functions, for 
many of which no payment is made, was fully 
discussed, and it was decided that every member 
of the Society attending the Annual Meeting has a 
right to obtain a ticket for one guest, and lias also 
the privilege of obtaining further tickets by payment 
of 10s. (id. in respect of each additional guest. 

SUSPENSION OF ENTRANCE FEE 
% 

As an inducement to Chemists to become members, 
the Council has resolved that no entrance fee shall 
be paid by members joining the Society in 1925. 

A form of application for membership was inserted 
at the end of this Section in the issue of the Journal 
for October 17, and it is hoped that it may be used 
to introduce a now member for next year. 

BACK NUMBERS OF JOURNAL 

The General Secretary will be glad to hear from 
Members or Subscribers who have copies of tho 
Journal for January 4, June 13 and 27, July 4 and 25, 
September 19, or October 3 and 17, 1924, that they 
are willing to dispose of to the Society. 

EDINBURGH SECTION 

The third ordinary meeting for the present session 
was held jointly with the Institute of Chemistry, in 
the Hall of the Pharmaceutical Society, 36, York 
Place, Edu&urgh, on December 11, 1924, Dr. A. 
Lauder iSao chair. 

Lieut^ptonel W. Glen-Liston, C.I.E., de- 

livered JMfolecture on “ Fumigation with Hydrogen 
Cyanicfe/V The first use of hydrogen cyanide hadySeen 
made^by James Bell, who in 1877 employejjpt to 


Dec. 26, 

prevent the destruction of his collection of insects by 
moths and other vermin. In 1886 Coquellet had 
introduced the gas for destroying parasites on citrus 
trees in California. So successful had the method 
proved that by 1890 it was in general use throughout 
the district. The next development had been made 
by the Cape Government in 1898, when hydrogen 
cyanide was employed for fumigating railway car- 
riages. From then on its use had grown steadily, and 
experiments for the destruction of rats in the East 
had been started in 1909. These experiments had 
been undertaken for the purpose of reducing the 
ravages of plague, w hich it had been proved had been 
distributed by fleas with which rats were infested. 
In connexion with the fumigation of ships, the 
method had grown extensively, so that in 1922 no 
less than 1347 vessels had been disinfected with 
hydrogen cyanide in New York Harbour. Owing to 
the deadly nature of the gas great care had to be 
taken in clearing any closed space which had been 
fumigated. The apparatus designed by Lieut 
Colonel Glen Liston to facilitate the use of the j. ' 
was exhibited and explained by means of lantc... 
slides, and an account was given of experiments 

which had been made on various ships with the 

plant. 

CHEMICAL SOCIETY 

An ordinary scientific meeting was held cm 
Thursday, December 18, when the President 

announced that no award of the Harrison Prize 

could be made this year ; a serious difficulty in 
making any award had, in fact, arisen in connexion 
with the interpretation of the trust deed. 

The first paper was read by Mr. D. A. Spencer : — 

The action of bromine on sodium and silver azides. 

Parts I and II. 

In the absence of water, bromine reacts with sodium 
and silver azides to give the highly unstable tria/.o- 
bromide : — 

XN ; . j-Br, XBr KN^Br 

This compound, whilst resembling triazoiodide in 
its general properties, differs in its greater volatility 
and immediate decomposition by water. 

Bromine water reacts instantly with sodium azide 
solutions to give a mixture of azoimide and hypo- 
broraous acid. The solution then evolves nitrogen 
as a result of the interaction of these substances 
NaN, | Br a + H 2 0=NaBr+HN # +HBr0 

The reaction between silver azide and bromine 
water differs from that with iodine solutions in 
that it is better represented : — 

2 AgNjjH Br 2 “ 2 AgBr { 3 N a 
The only evidence for the momentary existence of 
triazobromide in aqueous solution is the formation 
of a certain amount of azoimide with consequent 
loss of free nitrogen. 

The density or viscosity of all nitrogen samples 
obtained was determined, but no indication of the 
existence of the polymer N 3 was obtained. 

Dr. R. II. Pickard, congratulating the author on 
overcoming the experimental difficulties attendant 
on the explosive nature of the substances investigated, j 
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said that ho was glad to hear that work of this 
character was being carriod out in an English 
laboratory. The results seemed to demonstrate the 
existence at low temperatures of the compound N 3 Br. 

The President also referred in appreciative terms 
to the author’s courage and good luck. 

Mr. W. H. Patterson then read the following 
paper : — 

A method of determining the presence or absence of 

complex salts or ions in dilute aqueous solutions . 

[With J. Duckett.] 

The method described is the change in the critical 
solution temperature of phenol and water by the 
addition of salts or salt mixtures. The complexity 
of the salts is thus tested in dilute aqueous solution 
above 66° C. The investigation might be extended, 
however, by selecting other temperatures of mutual 
miscibility and also for other solvents. 

. It has been shown (in a previous communication) 
lb at the ions may bo arranged in a series, nearly 
Identical with the Hofmeister series, and thus the 
Iffoct of any simple salt (essentially soluble in water 
Inly) in raising the critical solution temperature 
may be foretold. 

% If, e.g ., 0*1 mol. of one salt and 01 mol. of another 
salt (per 1000 gms. of total solution) are added to the 
phenol water mixture, and no complex occurs, the? 
critical solution temperature found is the mean for 
0*2 mol. of each salt separately. If a complex is 
formed in solution there is a change in condition 
and temperature. 

Simple mixture was found in the case of the 
following : — 

i NaCl, KOI : KOI, LiCl. 

MgS0 4 , K^SO^ (schoonite) 

MgS0 4 , Na a SG 4 (astrakanite) 

Alums 

MgS0 4 , KOI (kainito). 

Complex formation : — 

1 HgIjj,KI 

CY1J ? , Kl. 

Sodium ferrioxalatc 
Sodium ferrocyanido. 

In reply to Prof. Bassett, Mr. Patterson said that 
the advantage of his method over other recognised 
nethods lay in its greater delicacy and ease of 
ipplication, and in the fact that the question of the 
nfluence of the solvent did not arise. 

Prof. 0. K. Ingold next discussed : — 

The nature of the alternating effect in carbon chains. 

Part I. The directing influence of the nitroso- 

group in aromatic substitution. 

The directing influence of the nitroso -group in 
aromatic substitution has been determined- -for 
chlorination, bromination and nitration — and the 
results are better in harmony with the view that 
the alternation along a carbon chain is ail alterna- 
tion in the quantity, rather than in the electro- 
polar quality, of the residual affinity. 

A letter from Prof, It. ltobinson, in the following 
terms, was read by the Secretary ; — “ The directive 
effect of the nitroso-group ought to be o-p because 


like the azo-group and one end of the azoxy-group 
it is a group which can increase its co valency with 
the nuclear carbon with tin 1 aid of free electrons 
(lone pairs) in the octet of the nitrogen atom nearest 
to the nucleus. Aromatic substitution in the 
course of nitration, halogen a tion, sulpbonation, or 
coupling with diazonium salts depends on a reaction 
cycle in the performance of which tin* carbon atom 
in the position attacked becomes negatively charged. 
By virtue of the tendency for a more even distribu- 
tion of valency (actual, not residual) such negative' 
charge is very easily acquired in the p-position to 
any atom attached to the nucleus and containing 
lone pairs in its octet. Representing an electron 
pair by a line, the following exhibits the covalency 
changes leading to the negatively charged p-position : 



This ligure is in strict accordance with the views 
on the electronic explanation of conjugation which 
were expressed by Kermaek and Robinson. It is 
also in agreement with Prof. Lapw orth’s views. 
According to this hypothesis only one positively 
and one negatively charged centre exists in any 
particular activated phase. Symbols such as 

!- — • f- 

A— B — 0 — D, etc., merely express what may happen 
in a number of conceivable activations of the 
molecule. Polar activation and valency redistribu- 
tion occur simultaneously and are not, as Prof. 
Jngold seems to imply, irreconcilable hypotheses.’’ 

Prof. G. T. Morgan, recalling the Jays when he 
had received instruction in the drum Brown rule 
from the President, remarked that the rule, although 
showing hovr substitution occurred, did not explain 
why it did so. Nevertheless, subsequent experi- 
mental work remained in consonance with the rule, 
except in the ease of nitration of aromatic amines. 
Here, however, a derivative, and not the base itself, 
was usually concerned, and variation in the course 
of nitration according as the sulphuric or nitric acid 
is present in excess was usually accounted for by 
postulating the formation of an intermediate deriv- 
ative. The speaker, while disclaiming any know- 
ledge of “ this plus and minus business,’' was, on the 
whole, rather inclined to prefer Murschcim's theory. 

Dr. B, Flurscheim remarked that substitution in 
the benzene ring was the simplest case for experi- 
mental investigation, which would assist in the 
elucidation of the whole question of chemical affinity. 
Whilst many experiments were necessary to prove 
a theory, only one was necessary to destroy it ! 
He was unwilling t-o deal at such short notice with 
Prof. Robinson’s contribution, hut amid some 
amusement he admitted his impression that the 
latter author was “trying to make oil the swings 
w r hat he had lost on the roundabouts.” Ihof. 
Ingold’s results, he said, could also be explained by 
Thiele's Partial Valency Theory, but that would 
similarly postulate o-/;- orientation for every other 
substituent containing a double bond directly attached 
to the benzene nucleus, a postulation which was 
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contrary to fact. Tho results militated not only 
against the induced polarity theory of aromatic 
substitution, but also against any electronic aromatic 
substitution theory so far advanced, since the 
proved increase of electron affinity in proceeding 
from left to right of a period in the periodic classifica- 
tion necessitated that in — N--0, oxygen should be 
given the negative and nitrogen the positive sign, 
if signs were to he used at all. 

Prof, fngold said that his paper was primarily 
intended to publish a new experimental fact ; he 
found great difficulty in understanding the views 
expressed by Prof. Robinson. The issue could only 
be settled by crucial experiments in some dozens of 
suitable eases. 


series of substances and the observed order in relation 
to case of ring formation. Thus in glutaric acid (II) 
the replacement of one of the ^-hydrogen atoms by 
methyl would depress the angle between the acetic 
acid chains (1) ; on the other hand, the replacement 
of one of the a- hydrogen atoms by methyl would 
increase the angle because of the greater space- 
filling power of the branched acetic acid chain (III). 


\ cqr CH,CO i H * 
y/ ^CH a -CC \U fjK 


CHvCOoH 


“CHjCOjH 


The President, in according the author the thanks 
of the meeting, said that Prof. Lapworth had 
expressed great regret at his enforced absence. 

Prof. Ingold then dealt w T ith the substance of the 
following three papers : — 

The additive formation of four -member cd rings. 
Part VI. The addition of azo-com/pounds to 
ethylene s and some transformations of the dimethylene- 
l : 2 -di-imine ring. | With S. I). Weaver.] 



Experiments on the additions of azo- com pounds to 
ethyienes have resulted in the production of four 
and six-membeTcd rings of the types I, II, and III. 
Some transformations of these, including the pro- 
duction of a hetrocyclic bridged-ring are also 
described. 
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The chemistry of the glutaconic acids. Part XVII. 

Three -carton tautomerism in the cyclopropane series . 

Part IV. [With F. It. Goss and J. F. Thorpe.] 

A noteworthy characteristic of glutaconic isomerism 
is that it can co-cxist with tautomeric mobility, 
which, presumably, would destroy any definite 
geometrical configuration around the double linking. 
It is shown that this characteristic reappears in tho 


These conclusions have been tested by the method 
used in previous investigations of the series, and 
tho results have been found to be in good agreement. 

Prof. D. R. Boyd, congratulating the authors, 
asked whether they were convinced that in the case 
of the cyclopTopene acid stereoisomerism of the 
deflection type was impossible. 

Dr. J. L. Simonson briefly contributed to the 
discussion . 

Dr. F. R. Goss replied. Whilst admitting that 
the suggestion of an abnormal deflection of the 
valency linking the methyl group might serve as 
an explanation of the isomerism of the cyclic acid, 
he did not think that such a suggestion could be 
given weight in view of tho fact that it could not 
be applied to the similar isomerism throughout the 
glutaconic scries. 

In view of the lateness of the hour, the reading 
of a paper on O-chlorophcnoxarsine by Dr. E. E. 
Turner and Mr. A. B. Sheppard was postponed. 


cyclic series, and new proofs are given (1) of the 
mobility of the threc-carbon system ; (2) of the 
absence of ordinary structural isomerism (cf. Feist, 
Annalen, 1924, 436, 135). (Geometrical isomerism 
is necessarily absent for stereochemical reasons.) It 
is also shown that both series of isomcrides can 
display optical activity, an observation which is being 
followed up since it forms an important check on all 
speculations regarding the nature of the isomerism. 

The conditions underlying the formation of unsaturated 
and cyclic cxympounds from halogenated open-clbain 
derivatives. Part VI. Products derived from halo- 
genated a-methylglutaric acids. 

The correctness of tho theory connecting the angles 
between carbon-to-carbon valencies and the atomic 
volumes of tho attached groups is confirmed by the 
correspondence between the anticipated order in a 


THE SUGAR REFINING INDUSTRY AND THE BEET 
SUBSIDY 

According to The Times it appears that the 
sugar-refining industry is in a serious position and 
considers that the Government subsidy should be 
confined to raw beet-sugar and not extended to its 
refining by the three groups engaged in the develop- 
ment of beet-growing. With a combined capacity 
for refining 1,500,000 tons of sugar annually, the 
industry produced only 1,100,000 t. last year, 
the decrease being ascribed to foreign competition. 
One firm of refiners, however, held more optimistic 
views of the future, believing that prices were near 
bedrock, so that a better position could be anticipated; 
especially as there was always a steady demand foi 
British-refined sugar, owing to its superior quality 
.and consistency., ^ ^ ^ ^ r 
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CORRESPONDENCE 

. PERFUMES FROM SCENTLESS FLOWERS 

Sir,— Groat as have been the achievements of the 
>rticulturaiist in the evolution of improved fruits 
id blossoms, little attention seems to have been paid 
therto to the question of the production of perfume 
j the hybridisation of scentless flowers. The modi- 
jation^ of fruit and blossom probably proceed in 
jcordance with the hypotheses advanced by Lamarck 
id Darwin, but the production of perfume, where 
me previously existed, is a problem appropriate to 
te technical chemist. Tt is noteworthy that the 
alian professor, Guido Mariotti, has been able by 
yrbridisatiem to produce, not only a scented camel ia, 
nt also some thirteen varieties of coloured and 
:ented gardinias shaped like roses. It may be noted 
so that the deliciously scented sweet pea of to-day 
imes from a scented stock. Perhaps it is pertinent 
> remark that scented fruits like the pear and the 
pplc are the product of an odourless blossom ; 
rther, that many flowers are odoriferous at certain 
mes of the day, but scentless at others. This whole 
Ibjcct, that of the production of pleasant smelling 
rganic compounds by suitable plant breeding, is 
\ its infancy. It is, perhaps, not extravagant to 
jggest that it may develop into a very important 
ranch of chemical technology. — I am, Sir, etc., 

Margate F. dk Fa duett i 

PERSONAL AND OTHER ITEMS 

Mr. D. C. Henry, M.A., has been elected a member 
f the Board of the Faculty of Science in the Man- 
heater University. 

; The degree of T).Sc. of the University of London 
as been conferred on Mr. Harold Hunter, of East 
iondon College and Battersea Polytechnic. 

Mr. A. F. Greaves- Walker, head of the ceramics 
jepartment of the North Carolina State College, 
as been appointed consulting refractories engineer 
■>r the United States Bureau of Mines. 

The honorary degree of D.Se. was conferred on 
'mcritus Prof. J. B. Cohen, F.R.S., during the 
elebrations of the coming-of-age of the University 
t Leeds. The honorary degree of LL.D. was con- 
3rrcd on M. J. Louden* chairman of the Textile 
ndustrics and Dyeing Committco of the University. 
William Alexander Smith, of Tay Bank, Helens, 
urgh, N.B., chairman of Messrs. Bryant and May- 
Jd., a director of the Bakau Co., Ltd., the British 
Chemical Co., Ltd., the Scottish Acid and Alkali 
!o., Ltd., and chairman of the Carpet Manu- 
mturing Co., Kidderminster, who died on August 
5, aged 77, left personal property of the value of 
35,217. 

The name of Herman Frasch is well known to 
hemists, for his discovery of a method for removing 
bjectionable sulphur from petroleum and par- 
icularly for his fine chemical engineering work which 
lade it possible to utilise the deep-seated deposit 
f sulphur in Louisiana and Texas. The will of his 
B. Frasch,now made public, bequeaths. 


several million dollars to found the Herman Frasch 
Foundation for Chemical Research with the object 
of outraging research in agricultural chemistry. 

As another illustration of the growing tendency in 
the United States to apply accumulated wealth for 
the betterment of the public, it is interesting to 
record that the late A. W. J Vest on, President of the 
United Fruit Co., has left, in default of, issue, several 
million dollars to be used for “ advancing the science 
of chemistry in the United States.” 

Mr. L. Emery, who died in Philadelphia recently, 
was a pioneer chemical manufacturer and oil producer 
in the United States. He will bo best remembered 
as one of the first manufacturers of oxalic acid 
by the potash and sawdust process and for his staunch 
light to obtain a tariff protecting the manufacture 
against German competition. 

The death is announced, from New York, of Dr. 
E. J. Winter, consulting chemical engineer, who was 
a well-known expert on industrial distillation. 

Harrison Memorial Pr ze 

The Harrison Memorial Prize Selection Committee 
is unable to make an award of the Harrison Memorial 
Prize for 1024, 

A New Insecticide 

Research on various insecticides has shown that 
sodium lluosilicate can be used to replace arsenicals 
and sodium fluoride in the control of various insect 
pests. Sodium fluosilieate is cheaper, acts as a 
contact as well as a stomach poison, kills more rapidly, 
is not so poisonous to people and is effective against 
a wide range of insects. The disadvantage of 
commercial sodium fluosilieate is its density, but it is 
hoped (J. Ind. and Eng. Chew., Dec., 11)24) that 
with further research a sodium fluosilieate suitable 
for dusting to control the boll weevil will be ob- 
tained. 

Academie d’Agriculture 

.M. E. Roux described recent work by M. F. Picard, 
on the extraction of tannins. Acetone, in which all 
the tannins are soluble, cannot extract the wfliole of 
the tannins in vegetable tissues, boiling water or 
steam being used for industrial extraction. Extrac- 
tion, how r ever, is not complete, and a largo quantity 
of tannin is lost. According to M. Picard this loss 
could be avoided by a double treatment with ether 
and boiling water, it being possible to recover practi- 
cally the whole of the ether used for extraction. 

Nitrate Producers’ Association. 

Sales of Chilean nitrate have been resumed by the 
Producers’ Association, an amount of 21,436 metric 
uintals having been disposed of for delivery in 
anuaTy, 1926. These sales represent the first 
contracts which had been made since the week 
ended November 6, when 41,656 metric quintals 
were sold for shipment in January and February. 
The total sales of the fertiliser to date for delivery m 
the current season amount to 18,620,763 metric 

ssptot&u. J , • • 
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Lovv-Tkmbkkaturk Carbonisation. By 8. N. Wel- 
lington and W. R. Cooler. Pp. ix«^2.38. 
London : (diaries Griffin and Co., Ltd., 1024. 
Price 25s. 

The authors present a well -arranged and illustrated 
account of the more important of the processes 
proposed for. the low -temperature carbonisation of 
coal. The historical record will prove to be of interest 
to many, and the chronological treatment of the 
patent literature in a separate section is to be 
commended, since the main text is rendered much 
more readable by its elimination. 

To the general reader the section of most interest 
is that in which the possibility of combining low- 
temperature carbonisation plant with electrical 
generating stations is examined in considerable 
detail. Several alternative proposals are set out 
and discussed from an economic point of view. 
The assumptions made will not be accepted in toto 
by anyone. Some of them are startling until it 
is seen that the authors do nftt. wish to allow bias 
to influence the figures in favour of raw coal. Perhaps 
it is sufficient to indicate that the conclusions are 
very nearly in favour of the consumption of raw coal 
under boilers at the generating stations in preference 
to any form of combination of the power plant with 
the low -temperature carbonisation process. This 
chapter is of distinct value, since the reader can 
substitute his own market values for those given and 
should bo assisted in forming considered opinions 
upon points which are too often the subject of 
popular discussion without sufficient reference to 
fact. 

The rest of the book is made up of an account of a 
detailed analysis of a particular low-temperature tar 
and of notes upon the chemistry of tar and of coal. 
It is reminiscent of a student’s note-book and should 
havo been given more consideration before publica- 
tion. The abstracts of scientific papers are good 
in themselves, but an attempt has been made to 
cover too w ide a field, with the result that there is some 
lack of co-ordination. The reference to the factors 
affecting the free carbon content of tar is likely to 
leave quite a wrong impression w ith the reader, since 
no hint is given that the free carbon found in ordinary 
gasworks tar is mainly the result of the decomposition 
of volatile hydrocarbons at the high temperatures 
of the retort and is largely influenced by the amount 
of the free space w ithin the retort. 

II. Holungs 


PARLIAMENTARY NEWS 

British Dyestuffs Corporation 

Replying to Mr. Waddington, Sir P. Cunliffe-Lister 
stated that the question of the financial reorganisation 
of the British Dyestuffs Corporation had for some 
time been receiving the attention of the board of the 
Corporation. They had been informed that the 
Government were prepared to give favourable con- 
sideration to any reasonable scheme w ith that object 
in view which may be put«forward. In a written 


her. 26, 3 , 

answer to Sir W. de Frece, he also said that the 
Government Directors of the British Dyestuffs Cor- 
poration received the same remuneration as the 
ordinary directors. This also applied to the recently- 
appointed Government director. — (Dec. 1(5.) 

British Sugar (Subsidy) 

In introducing the financial resolution to authorise 
the payment of a subsidy in respect of every hundred- 
weight of sugar or molasses, Mr. E. Wood said that 
for refined sugar of a polarisation exceeding IH)° 
the subsidy would be at the rate of 10s. 6d. per cwt. 
for the first four years, 1.3s. per cwt. for the three 
following years, and fis. fid. for the final three years, 
other grades of sugar and molasses being provided 
with appropriate rates. The policy had been proposed 
because the experience of all beet-producing countries 
show r ed that with this industry it was necessary 
to be prepared to give a measure of assistance in the 
earlier years. As a condition of the subsidy it 
would be necessary for the factory to pay the growers 
a certain minimum price for the beet which they buy 
from the farmers during the first four years. That 
price would be fixed at 44s. a ton with 15 J per cent, 
sugar content. The second condition was that a 
factory enjoying the subsidy should use machinery 
75 per cent, of which was made in this country. The 
scale of the subsidy proposed was exactly the same 
as the scale at present enforced in the Customs Duty, 
and endeavour had been made to hold the scales 
evenly between 'the raw-sugar interest and the 
refining interest. Some wished to make fine sugar, 
whereas others, partly because the process w r as less 
expensive, and partly because they had no other 
facilities, wished to stop at the raw-sugar process, 
and the scab? was devised in an endeavour to mete 
out impartial justice according to a scale, the 
scientific value of which had been more or less 
accepted. There was nothing to prevent the refining 
interest itself going into this business and establishing 
its own factories and thereby qualifying itself to 
draw the subsidy. It was proposed to extend 
slightly the principle by which, if a refiner preferred 
to go into the raw-sugar process and carry the raw 
sugar away to his existing refinery, he should receive 
the sugar subsidy on the refined sugar, on the final 
stage in the refinery. In conclusion it was stated 
that the cost of the final resolution would be about 
£530,000, but off this should be taken about half, 
which represented the income from the reimposed 
excise, leaving the net cost to the State about 
£205,000. The resolution was carried by 22.3 votes 
to 22. — (Dec. IK.) 

Safeguarding of Industries Act. 

Replying to Sir Robert Gower’s proposal that owing 
to the very serious position of the glass-making 
industry in the United Kingdom on account of unfair 
foreign competition, glass should be included in 
any legislation that may be brought in to protect 
efficient industries, Sir P. Cunliffe-Lister stated that 
the Government did not intend to schedule any 
industries in the Safeguarding of Industries Bill. 
Duties would only bo imposed after an enquiry 
had established that a particular industry fulfilled the 
necessary conditions .-—(Dee. 18). 
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^ v . y COMPANY NEWS 

8ENG^/ COURTAULDS, LTD. 

It has been reported that Messrs. Courtaulds have 
acquired the rights over a new process for the manu- 
facture of artificial silk, by the use of which it is hoped 
to effect greater economy in production costs and to 
turn out a much higher-grade material of consistent 
quality. 

A dividend on the 5 per cent, cumulative prefer- 
ence shares will be paid on January 1. 

PEACHEY PROCESS CO. t LTD. 

The annual ordinary general meeting was held on 
December 17, Sir R. W. Gillan (chairman) presiding. 
The past year, so far as immediate concrete results 
were concerned, had been a disappointing one. Very 
much had depended on the progress of the leather 
company, since they were the pioneers, and the 
ilelay in the development of that company’s opera- 
tions (rf. Chem. and hid., Dec. 12, 1924, p. 1242) had 
icted unfavourably on the development of other 
lines. Tf this company succeeded, rapid development 
if business would result, and it was certain that the 
Issue would he settled in a very short time, and their 
iction would have to be made accordingly. The 
lirectors proposed, therefore, to call an extra-ordinary 
general meeting before the end of April next, when the 
shareholders would be informed of all the facts and 
)f the directors’ proposals, and would ha\e an oppor- 
tunity of discussing them. There had boon a large 
Increase in expenditure, the directors having waived 
heir fees, which had not been drawn for over two 
pears. It was thought inadvisable to weaken control 
>ver foreign rights, but it was felt that it would be 
n the interests of both companion to establish a 
•ordial understanding with the leather company, 
uid for this purpose a joint committee of represent a- 
ives had been formed. 

METROPOLITAN- VICKERS ELECTRICAL CO., LTD. 

Mr. Arthur K. Keanes, secretary of the company, 
vill retire at the end of the current year, after being 
issociated with them for 35 J years. Mr. R. H. Tlavi- 
and has been appointed acting joint secretary as 
From January l next. 

SANTA RITA NITRATE CO. 

An interim dividend has been declared of 5 per 
sent., less tax. payable to holders registered on 
December 18. The dividend for 1923 was 15 per 
?ent., and no interim was paid. 

SULPHIDE CORPORATION 

The accounts for the year to June 30, 1924, show 
\ net profit of £84,142, to which has been added 
£100,000 over-provided in former years against taxa* 
ion, making a total of £184,142. From this lias been 
ieducted £183,942 for capital expenditure in excess 
>f amortisation, leaving £200 to be carried forward, 
in order to combat the fire which broke out in July, 
a 923, the amount of £187,123 was taken from the 
reserve for continffencies. reducing that reserve to 
£ 92 , 877 . 


MARKET REPORT 

This Market Report is compiled from special information 
received from the Manufacturers concerned. 

Unless otherwise stated the prices quoted below cover fair 
quantities net and naked at sellers' works. 
QENERAL HEAVY CHEMICALS 
Acetic Acid, 40%tooh, . . £21 10s. per ton. 

Acid, Boric, Commercial — 


Oryst. . . 
Powder. . 

Acid Hydrochloric 


Acid Nitrio 80° Tw. 


Aoid Sulphuric 


Ammonia Alkali . . 

Bleaohing Powder 

Bisulphite of Lime 
Borax, Oommeroial- 
Orysta! . . 

Powder 


Calcium Chloride (Solid). 

Copper Sulphate . . 
Methylated Spirit 64 o.p.- 


Nickel Sulphate . . 
Niokel Ammon. Sulphate 
Potash Caustic . . 
Potose. Biohromate 
Potass. Chlorate.. 
Balammoniao 

Salt Coke 

Soda Caustic, solid 


Soda Crystals 

Sod. Aoetate 97/98% 


. £45 per ton. 

. £47 per ton. 

. 3s. lid.- Or. per cm hoy d/d., 

according to purity, strength 
and iooality. 

. £21 10s. — £27 per ton makers’ 
works, according to district 
and quality. 

. Average National prioes f.o.r. 
makers’ works, with slight varia- 
tions up and down owing to 
local considerations : 140* Tw., 
Crude Aoid, 65s. per ton. 168* 
Tw., Arsenical, £5 10s. per ton. 
168° Tw., Non-araenioal, £6 15s. 
per ton. 

. £6 16s. per ton, f.o.r. Special 
terms for oontraots. 

. Spot £11 d/d. ; Contract £10 d/d. 
4 ton lots. 

. £7 10s. per ton, packages extra. 

. £25 per ton. 

. £20 per ton. 

(Packed in 2-owt. bags, carriage 
paid any sb^jpn in Great 
Britain.) 

. . £5 12s, Cd. to £5 17s. 6d. per ton, 
carriage pmd. 

. £25 per ton. 

. 2s. 7d.- ~2s. 1 Id. per gallon, accord- 
ing to quantity. 

. 3s. 8d. — 4s. per gallon, according 
to quantity. 

. ) £38 per ton d/d. Normal busi 


£30 — £33 per ton. 

5fd. per lb. 

3d. — 4d. per lb. 

£32 per ton d/d. 

£3 10s. per ton d/d. 

Spot lots : delivered. £10 17s. 6d. to 
£19 78. 6d. per ton, according to 
strength. 20s. less for contraota. 
£o £5 5s. per ton ex railway 
depots or ports. 

£24 per ton. 


Sod. Bicarbonato (refined) £10 10s. per ton, chit. paid. 


Sod. Biohromate. . 

Sod. Bisulphite Powder 
60/62% 


4 id. per lb. 


60/62% £17 — £18 per ton, according to 

quantity, f.o.b., 1-owt. iron 
drums included. 

Sod. Chlorate . . . . 3d. per lb. 

Sod. Nitrate ref d. 96% . . £13 5s. — £13 10s. per ton ex 
Liverpool. Nominal. 

Sod, Sulphide cone, solid 

00/65 .. .. .. About £15 per ton d/d. 

Sod. Sulphide cryst. . . £9 5s. per ton d/d. 

Sod Sulphite, Pea CryBt. £15 per ton f.o.r. London, 1-owt. 

kegs included. 

RUBBER CHEMICALS 

Antimony sulphide — 

. , 0$d. — lg. 2d. per lb., according to 
quality. 
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Antimony sulphide — 
Crimson 

Arsenic, Sulphide, Yellow 

Barytes 

Cadmium Sulphide 

Carbon Bisulphide 

Carbon Black 

Carbon Tetrachloride . . 

Chromium Oxide, green . . 

Indiarubbor Substitutes 
White and Dark 

Lamp Black 
Lead Hyposulphite 
Lithopone, 30 % . . 

Mineral Rubber “ Rub- 

pron ” 

Sulphur . . . , 

Sulphur Precip. B.P. 

Sulphur Chloride 
Thiocarbanilide 
Vermilion, pule or deep . . 
Zino Sulphide 
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Is. 4d. — Is. fid. per lb., according 
to quality. 

Is. lid. per lb. 

£3 10s. to £6 15s. per ton, accord* 
ing to quality. 

3s. 9d. — 4s. per lb., according to 
quantity. 

£30 — £33 per ton, according to 
quantity. 

7d. — 7 Jd. per lb. ex wharf. 
£00 — £05 per ton, according to 
quantity, drums extra. 

Is. 3d. per lb. 

r 5 ( 1 , — 9Jd. pa,, Demand very 

\ brisk. Prices likely to -remain 
I steady owing to firmness of 
V. rapeseed oils. 

£48 per ton, barrels free. 

7*d. per lb. 

£22 10s. per ton. 

£16 5s. per ton f.o.r. London. 

£10 — £12 per ton, according to 
quality. 

£50 — £05 per ton, according to 
quantity. 

4d. per lb., carboys extra. 

2s. 6d. per lb. 

5s. Id. per lb. 

7$d. — Is. 8d. per lb., according to 
quality. 

WOOD DISTILLATION PRODUCTS 

Acetate of Lijj|| — 

Brown . . . . . . £11 5s. per ton, and upwards. 

Grey . . . . . . £14 10s.— £15 por ton. Firmer. 

Liquor 0d. per gall. 32° Tw. 


Charcoal 


Iron Liquor 

Red Liquor 
Wood Creosote . . 
Wood Naphtha — 
Misoible 
Solvent 

Wood Tar 

Brown Sugar of Load 


Aoid Carbolic — 

Crystals 
Crude 00 ’a 

Acid Cresylie, 97 /99 

Pale 95% 

Dark 

Anthracene Paste 40 % . . 

Anthracene Oil — 
Strained . . 1 . , 

Unstrained . | Hk, . . 

Benzole — 

Crude 65*s 

Standard Motor 

Pure • . 


Joluolo— 90% .. 

Toluole — -Pure 

Xylol — Coml. 

Pure 

Creosote — 

Cresylie 20/24% 


. . Is. 6$d. — Is. 7d. per gall. More 
inquiry. 

. . Is. 7^d. — Is. 9d. per gall. Steady 
demand. ^ 

. . 2s. 3d, per gall. 

. . 3s. 3d. per gall. 


. 8d.- -8|d. per gall. Not much 
business. ■* 

\ 5jd. — G|d. per gall., according to 
quality and district. Market 
firmer. Steady demand. 
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Middle Oil 
Heavy Oil 

Standard Specification 
Naphtha — 

Solvent 90/100 . . Is. 3d.— Is. Od. per gall. Demand 

good. Market very firm. 

Solvent 90/190 .. Is.— is. Id. por gall. Few inquiries. 

Naphthalene Crude — 

Cheaper in Yorkshire than Lancashire. Demand rather 
better. 

Drained Creosote Salts £3 — £5 per ton. Steady but 
quiet. 

Whizzed or hot prossod £G— £9 per ton. No business. 
Naphthalene- 

£12 — £15 per ton, according to 
district. 

50s. - 60s. por ton, according to 
district. Plenty of inquiry for 
prompt and forward. Market 
very steady. 

18s. 6d. — 19s. por gall. Few 
inquiries. 

1 Is. Gd. — 12s. per gall. Rather fiat. 


Crystals and Flaked 
Pitch, medium soft 

Pyridino — 90/160 
Heavy 


£7 5s. — £9 per ton. acoording to 
grade and locality. Demand 
brisker in many localities. 

Is. 7d. per gall. 32° Tw. 

Is. 2d. „ „ 24° Tw. 

lOd. — Is. per gall. 14/15° Tw. 

2s. 9d. per gall. Unrefined. 

4s. 9d. per\all. 60% O.P. 

5s. - 5s. 3d. por gall. 40% O.P. 
Firmer. 

£4 10s.- — £5 10s. per ton. Demand 
slack and stocks being held. 

£42 per ton. Steady market. 

TAR PRODUCTS 


5 jd. per lb. Quiet. 

Is. 7d. — Is. 9d. per gall. Market 
quiet. 

Is. lid. — 2«. Id. per gall. Fair 
business. 

Is. 8d. — Is. lid. per gall. Not 
much business. 

ls.7d. — la. 9 d. per gall. Marketdull. 

4d, per unit per cwt. Nominal 
price. No business. 

> 

6Jd. — 7|d. por gall. Small demand 

fid.- — 0$<L $?r gall. 

Pnces^ygfognced ; supplies very 

9d. — Ufd.per gall, ex works 
tank wagons. 

l«.4Jd. — Is. Gd. per gall, ex works 
J&jLp!' tank wagons. 

^ ^d.— Is. lid. per gall, ex 
grks in tank wagon a. 


INTERMEDIATES AND DYES 

Business in dyestuffs has boon maintained but without 
further improvement. 

In the following list of Intermediates delivered prices 
include packages except where otherwise stated. 

Acetic Anhydrido 95% . . Is. 7d. por lb. naked. 

Aoid H 3s. lOd. per lb. 100% basis d/d. 

Acid Naphthionio .. 2s. 2d. per lb. 100% basis d/d. 
Acid Neville and Winther 5s. 8d. per lb. 100 % basis d /d. 
Acid, Salicylic, tech. . . Is. 0^d. — Is. Id. por lb. 

Acid Sulphanilio . . 9d. per lb. 100 % basis d /d. 

AluminiumChloride,onhyd.lOd. per lb. d/d. 

Aniline Oil . . . . 8d. por lb. naked at works. 

Aniline Salts . . . . 8Jd. per lb., naked at works. 

Antimony Fentachlorids Is. per lb. d/d. 

3s. lOd. per lb. 100% basis d/d. 
Is. Id. per lb. 

3s. per lb. 100% basis. 

4s. 3d. per lb. d /d. 

3£d. — 4d. per lb. Fair demand. 
2s. Id. — 2s. 3d. per lb. Demand 
moderate. 

2s. Id. — 2s. 3d. per lb. Demand 
moderate. 

2s. 3d. per lb. 

2s. 3d. per lb. * 100% basis. 

£85 per ton. 

4s. 3d. per lb. d/d., packages 
extra, returnable. 

2s. 2$d. per lb. d/d. Drums extra. 
9d. per lb, naked at works. 

£84 10s. per ton d/d. 

Din itro toluene — 48/50° C. 8d, — 9d. per lb. naked at works. 

66/68° C. Is. 2d. per lb. naked at works. 
Diphenylamine . . . . 2s. lOd. per lb. d/d. 

G. Salt.- 2s. 3d. per lb. 100% basis d/d. 

Monochlorbenzol. . .. £63 per ton. 

a*Naphthol .. .. 2s. 4d. per lb. d/d. 

£.fl|fjhthol ■*.. .. Is. per lb. d/d. 

a- Nanhthylamin© . . Is. 3|d. per lb. d/d. 
/?*Na^thyUmins . .,4a. per lb. d/d. 


Benzidine Base 
Benzyl Chloride 95% 
p-Chloranilino 
p-Chlorphenol 
o-Orosoi 29/31° C. 
m-Cresol 98/100% 

p-Cresol 32/34° C. 

Dichloruniline 
Dichloranil’me S. Acid 
p-Dichlorbonzol . . 
Diethylaniline 

Diraethylaniline . . 
Dinitrobonzene . . 
Dinitrochlorbenzol 
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l*-NitrttnUine ,♦ 4a. 2|d. per lb. d/d. 

,p -Nifcmnilins . . . . 2a. 2|d. per lb. d/d. 

Nitrobenzene • . . . 5$d. — 5}d. per' lb. naked at works 

o-Nitroohlorbenzol . . 2s. 3d. per Lb d/d. 
Nito$naphthalene . . 10d. per lb. d/d. 
p-Nitrophenol . . * . . is. 9d. per lb. 100% basis d/d, 

p-Nitro-o-amido-phenol 4s. 6d. per lb. 100% basis. 
;m*Phenylene Diamine .. 4s.. per lb. d/d. 
f p-Phenylene Diamine 10s. per lb. 100% basis d/d. 

R. Sa.lt 2s. 4d. per lb. 100% basis d/d. 

Sodium Naphthionate . . 2s. 2d. per lb. 100% basis d/d. 
o-Toluidine . . . . lOd. per lb. naked at works. 

p-Toluidine . . . . 2s. lOd. per lb. naked at works. 

m-Toluylene Diamine .. 4s. per lb. d/d. 


Glycerophosphates-— v ' 

Magnesium . . . . 9s, per lb. 

Potassium, 60% . . 3s. 6d. per lb. 

Sodium, 60% .. .. 2s. 6d. 

Guaiacol Carbonato . . 9 h. per lb. Reduced in price. 
Hoxamine . . . . 3s. per lb. for bold crystal. Powder 

slightly less. 

Homatropine Hydrobro- 
mide . . . . . . 25s. — 30s, per oz. 

Hydrastine hydroohlor . . English make offered, 120s. per os. 
Hypophospliites — 

Caloium . . , . 3s. 6d. per lb., for 28-lb. lots. 

Potassium . . . . 4s. Id. per lb. 

Sodium . . . . 4s. „ 


PHARMACEUTICAL AND PHOTOGRAPHIC 
CHEMICALS 

Acid, Acetic 80% B.P. . . £45 per ton, ox wharf London, in 
glass containers. 

Aoid, Acetyl Salicylic . . 3s. Id. — 3s. 3d. per lb., according 
to quantity. Sales steady. 
Price firm. 

Acid, Benzoio B.P. . . 2s. 6d. per lb. 

Acid Boric B.P Oryst, £61 per ton, Powder £66 

per ton. Carriage paid any 
station in Great Britain. 

Acid, Camphoric . . . . 19s.- — 21s. per lb. 

Acid, Citric . . . . Is. 4£d. per lb. Increased demand. 

Acid, Gallic . . . . 2s. 9d. per lb. for pure crystal in 

cwt. lots. Easier. 

Acid, Pyrogallic, Crysfc. . . 7s. per lb. Resublimed quality 
8a. per lb. Market firm. 

Acid Salicylic . . . . Is. 6d. — Is. 8d. per lb., according 

to quantity. 

Acid, Tannic B.P. ,. 2s. lOd. per lb. Quiet steady 
demand. 

Acid, Tartaric . . . . Is. Id. per lb., less 5%. 

Amidol .. .. .. 9s. per lb. d/d. 

Acetanilide . . . . Is. lOd. — 2s. per lb. Moro en- 

quiry. 

Amidopyrin . . , . 14s. 6d. per lb. 

Ammon. Benzoate . . 3s. 3d. — 3s. 9d. per lb. according 

to quantity. 

Ammon. Carbonate B.P. £37 per ton. 

Atropine Sulphate . . 12s. 6d. per oz. for English make. 

Barbitone.. .. ..13s. 9d. per lb. Slightly lower. 

Quiet steady demand. 

Benzonaphthol . . . . 6s. 3d. per lb. spot. 

Bismuth Carbonate . . 8s. 6d. — 10s. 6d. per lb. 

„ Citrate.. .. 8s. Gd. — 10s. 6d. „ 

„ Salicylate .. 8s. Od. — 10s. Od. „ 

,, Subnitrate . . 7s. 7d. — 9a. 7d. „ 

According to quantity. Prices 
recently reduced. 

Borax B.P. . , . . Crystal £29, Powder £30 per ton. . 

Carriage paid any station in 
Great Britain. 

Bromidos . . . . . . Market less firm. Prices uncertain 

Ammonium . , . . 2s. Id. per lb. 

Potassium . . , . 1 h. lOd. per lb. 

Sodium.. .. .. Is. lid. per lb. 

Calcium Lactate . . . . Is. 6d. — Is. 8d. per lb., according 

to quantity. Fair domand and 
steady market. 

Chloral Hydrate . . . . 4s. per lb. 

Chloroform . . . . 2s. 6d. per lb. for owt. lots. 

Formaldehyde . . . . £48 — £49 per ton in barrels, ex 

wharf London. Supplies excoed 
demand. 

Glycerophosphates — Fair business passing. 

Calcium, soluble and 
cu 'ate free . . . . 7s. per lb. 

Ir^n 8s. 9d. per lb. 


Iron. Ammon. Citrate B.P. 

Magnesium Carbonate — 
Light Commercial 
Light, pure 
Magnesium Oxide — 

Light Commercial 
Heavy Commercial . . 
Heavy Pure . . 

Menthol — 

A.B.R. rocryet. B.P. . . 
Synthetic . . 


Mercurials 

Bed oxide 
Corrosive sublimate 
White precip. . . 
Calomel 

Methyl Salicylate 
Methyl Sulphonal 
Motel 

Paraformald ehy de 
Paraldehyde 


1b. lid. — 28. 3d. per lb. Price 
recently reduced. 

£36 per ton net. 

£46 per ton. 

£75 per ton, less 2|%. 

£25 per ton, less 2$%. 

2s. — 2s. 3d. per lb., according to 
quantity. Steady market. 


67s. per lb. for December delivery. 
26s.- — 36a. per lb., according to 
quantity. English make. In- 
creasing demand. ^ 

Market very quiet. Mercury 
slightly firmer. 

5s. 2d. — 5s. 4d. per lb. 

3s. 5d. — 3a. 7d. ,, 

4s. Od. — 4s. 8d. „ 

3s. 10d.— 4a. 

is. 9d, — 2s. per lb. 


22s. jwr lb. Slightly weaker. 


1 Is. per lb. British make. 


2s. 8d. per lb. for B.P. quality, 
la. 2d.— is. Od. per lb. in free 


bottlcB and caaea. 


Phenacetin . . . . 5a. Od. per lb. 

Phcnuzoue . . . . 0s. per lb. 

Phenolphtlialcin . . . . 5a. 3d. per lb. for cwt. lota. 

A gam lower in absence of active 
buying. 

Potass. Bitartrate — * 


09/100% (Cream of 

Tartar) . . . . 86s. per cwt., leas 2$% for ton lots. 

Potass. Citrate . . . . Is. 10d.— 2s. 2d. per lb. 

Potass. Ferricyanide . . la. 9d. per lb. Quiet. 

Potass. Iodide .. 16s. 8d. — 17a. 5d. por lb., accord- 

ing to quantity. Steady market. 

Potass. Mefcabisulphite .. 7£d. per lb., 1-owt. kegs incladed. 

P.o.r. London. 

Potass. Permanganate . . 7£d. per lb. spot. Forward 
prices higher. 

Quinine Sulphate . . 2s. 3d. — 2s. 4d. per oz., in 100 Of. 

tins. Steady market. 

Resorcin . . . . . . 5s. per lb. in fair quantities. 

Supplies exceed demand. 

Sacoharin . . . . 63s. per lb., in 50 -lb. lots. 

Salol . . . . . . 3w. per lb. for cwt. lots. Slightly 

lower. Limited demand. 

Silver Proteinate . . . . 9s. per lb, for satisfactory product) 

light in colour. 

Sod. Benzoate, B.P, . . 2s. 6d. per lb. Supplies of good 
quality now available. 

Sod. Citrate, B.P.C., 1923 Is. lid. — 2s. 2d. por lb., according 
to quantity. 

Sod. Hyposulphite — 

Photographio .. .. £13 — £15 per ton, according to 

quantity, d/d. consignee’s sta- 
tion in 1-cwt. kegs. 
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Sqd. Metabiaulphite cryat. 37s. 6d.— 60s. per owfc. nett cash. 

according to quantity. 

Sod. Nitroprusaide .. Ids. per lb. 

Sod. Potass. Tartrate 

(Rochelle Salt) . , 75s.- — 82s. 6d. per cwt., according 
to quantity. Quiet market. 

Sod. Salicylate .. .. Powder 2a. Id.- -2s. 3d. per lb. 

Crystal at 2s. 2d.— 2s. 4d. per lb. 
Flako 28. Gd. per lb. Strong 
demand. Market firm. 

Sod. Sulphide — 

Pure recry 8t 10d.— Is. 2d. per lb. 

Sod. Sulphite, anhydrous £27 10s. per ton, minimum 5-ton 
lots, increasing according to 
quantity, 1-owt. kega included. 

Sulphonal 14a. Gd. per lb. Little domand. 

Thymol . . . . . . 1 8a. per lb. 


Lemon Oil 
Lemongrass Oil . . 
Orange Oil, Sweet 
Otto of Rose Oil — 
Bulgarian 
Anatolian 
Palma Rosa Oil . . 
Peppermint Oil — 
Wayne County 
Japanese 
Petitgrain Oil 
Sandal Wood Oil— 
Mysore . . 
Australian 


Dee, 26, lflfcfe 


3s. 4d. per lbv Dearer. 
5a, 9d. per lb. 

I Is. per lb. 




42s. 6d. por oz. 
28s. per oz. 

17s. per lb. 


45s. per lb. 

23s. (id. per lb. 
9e, 9d. per lb. 


26s. 7d. per lb, 
18s. 0d. per lb. 


PERFUMERY CHEMICALS 


Acetophenone 

Us. per lb. Cheaper. 

Aubepino 

12s. 6d. per lb. Gheapei 

Amyl Aoetate 

3s. 

Amyl Butyrate . . 

03. 6d. 

Amyl S&lioylate . . 

3s. 3d. 

An© t hoi (M.P. 21/22° 0.; 

4s. 0d. 

Benzyl Aoetate from Chlo 


tine-free Benzyl Alcohol 2s. 9d. „ 

Benzyl Alcohol free from 

* Torino 

2s. 9d. 

BenZWdohydo free from 

GJilorino 

3a. 3d. 

tfMehzyl Benzoate. . 

3a. 0d. 

Oinntmic Aldehyde — 

Natural . . 

18s. 0d. „ 

Coumarin 

17s. 3d. ,, Again c 

Citonellol 

20s. „ 

Citral 

9s. ,, Dearer. 

Ethyl Oinnaraate 

12a. 0d. „ 

Ethyl Phthalate 

3a. , , 

Eugenol . . 

10a. 6d. 

Geraniol (Palmarosn) 

33a. Gd. „ 

Geraniol 

12s. 6d.---20a. per lb. 

Heliotropine 

08. 9d. por lb. 

Iso Eugonol 

IGa. 

Linalol ex Boia do Rose . . 

26a. 

Linalyl Aoetate 

26s. 

Methyl A nth rani late 

10s. 

Methyl Benzoate . . 

5s, ** , 

Musk Ambrotfco . . 

50s. 

Musk Xylol 

14s. „ 

Nerolin 

4a. Gd. 

Phenyl Ethyl Aoetate . . 

15s. Od. 

Phony 1 Ethyl Alcohol . . 

15s. ., Cheaper. 

Rhodinol . . 

50s. 

Safrol 

Is. lOd. „ 

Terpineol . . 

2a. 4d. 

Vanillin . . 

25s. — 25s. 6d. per lb. 


Almond Oil, 

S.P.A. .. 

Anise Oil 
Bergamot Oil 
Bourbon (1 cranium Oil 
Oamphor Oil 
Cananga Oil Java 
Cassia Oil, 80/85% 
Cinnamon Oil, Leaf 
Oitronella Oil — 

. Java 85/90% .. 
j$M°n 
<3*sve Oil 


ESSENTIAL OILS 
Foreign 

. . . 15s. 6d. per lb. 

. . . 2s. lOd. per lb. 

15s. per lb. Cheaper. 
30s. per lb. 

65s. per cwt. 

11s. 3d, per lb. 

9s. 3d. per lb. Cheaper. 
C£d. per oz. 


7s. per lh. 

3s. 4d, per lb. 
8s. 3d. j>er lb. 


taialyptus Oil 70/75% .. 2a. 2d. per lb. 

Lavender Oil — 

French 38/40% Esters 35a* per lb. 


PATENT LIST 

Th« data* eivan In this list are. In the case of Application! for Patent# 
tboee of application!, and In the case of Complete Specification! accepted 
thoee of the Official Journal! in which the acceptance is announced. Com- 
plete Specliicatloo! thu» advertised as accepted are open to Inspection at 
the Patent Office immediately, and to opposition before Feb. 10th, they ore 
on sale at le. each at the Patent Office, Sale Branch, Qtfallty Court, 
Chancery Lane, London, W.0. 2, on Dec. 25th. 

1. — Applications 

Bamford. Centrifugal separators etc. 29,643 Deo. 10. 
Gibbons Bros., Lid., Mario, and Walter. Furnaces. 29.624. 
Dee. 10. 

Grant on and Smith. Separation of auspensoids or solids, 
from liquids. 29.834. Dec. 11. 

Hill Kilns. 29,625. Doe. 10. 

N. V. Handelsondernoming Feynald Muatselmppij tot 
Exploilatio van Oetrooien. Rediu'ing-a gents. 29,454. 

Dec. 8. (Her., 7.12.23.) 

Soc. d'Exploit. dos Proe. Hidouv. Apparatus for mixing- 
pulverulent etc. matter and liquid. 29,405. Dee 8. (Belgium, 
12. 12.23.) 

Synthetic Ammonia and Nitrates, Ltd. Means for utilising 
energy of liquids under pressure containing gases. 29,979. 
.Doc. 13. (U.S., 17.12 23.) 

Yacuuniseliinelze Ges. 29,403. See VIII. 

I. — Complete Specification Accepted 

22,249(1923). Obermiller. Method of giving to air and 
other gases a definite moisture content. (204,039.) 

II. — Applications 

Allgonieine Yergasungs-Gos. Distillation of bituminous 
coal. 29.499. Dec. 9. (Fr., 24.6.24.) 

Cox and McDermott. Refining of oils etc. 30,030. Doe. 13. 
Dunstaii, Pitkethly, and Smith. Utilisation of gas. 29,598. 
Dee. 9. 

Finlayson, Smith, and WooduU-Duekliam, Ltd. Removal 
of sulphuretted hydrogen from gas. 29,732. Doe. 10. 

FTensluiw, and Holmes and Go. Manufacture of fuel gaset 
29,826. Dec. 11, 

Krauss. Treating fuels at different temjienilures. 29,403. ; 
Doc. 8. 

Lomax, Lucas, and V. L. Oil Processes. Cracking liquid 
hydrocarbons. 29,560. Doc. 9. 

Longhi. Obtaining acetylene etc. 29,701. Dee, 10. 
Puturt. Gasifying coal ete. 29,561. Dee. 9. (Fr. r 
11.12.23.) 

I L— Complete Specifications Accepted 

22,259 (1923). Bloxam (Barnickcd an<l Go.). Treating 
petroleum emulsions. (225,617.) 

27,366 (1923). Morgan. Fuel for internal combustion 
engines. (225,685.) 

1 V. — Applications 

Hcyl. Manufacture of barium azo pulp or dry lakes 
29,698. Dec. 10. 

Imruy. (Furbwerke vonn. Meister, Lucius, und Brill i mg 
Manufacture of dvestuffs etc. 29,558. Deo. 9. 



CHEMISTRY AND INDUSTRY 


1305 


& 


y ” 

S ompletc Specification Accepted 

85 (1923). British Dyestuffs Corp., Ltd., Bnddiley, 
l l^toin. Dyes of the anthraquiiione series. (225,678.) 

I*— A^Hcatlons 

Brityi^ Colon' .so. Ltd., Oiclcio, and Rooney. Manufacture 
oi predicts having basis of culluloso derivatives. 29,720. 

fee. 10. 

BBurlin, Holuxin, and Leicester. Manufacture of eellulosie 
Rate rial. 2ft 707. Doc. 10. 

. Carrier Engineering Co., Ltd., and Groom. 29,948. Set 

[XIII. 


Cross and Engels tad. Manufacture of lignone derivatives. 
89.731. Dee. 10. 

Kampf. After-treatment of spools of artificial silk, horse- 
hair, etc. 29,829. Dee. 11. (Cer., 3.7.24.) 

Pennell. 29,457. See XIX. 

Plinatus. Producing marble ote. effects on celluloid etc 
W 4 45. Dec. 8. 

PlinuGis. Production of coatings for nitrocellulose ote. 
busses. 29,56ft). Deo. 9. 

if* — Complete Specifications Accepted 

14,572 (1Qi 23). Lilienfeld. Production of viscose. (212,865.) 
f 31,444 (19>23). Soe. Franc, dcs Grins Artifioiels. Conscrva • 
ion of the jpellielos of hydrate of rcllnloso. (224,487.) 

£JL-* 4 . ffljrucau^tis 

Spalh. Extraetion of nitrogen cornponmls from the air. 
29.714. Dec. 10. 


Synthetic Ammonia and Nitrates, Ltd. Treating synthesis 
gases of synthetic ammonia plants. 29,978. Dec 13. (US., 
13.12.23.) 


Vli. — Complete Specifications Accepted 

19,612 (1923). JYiumenfeld and Wcizmann. Prcjmiat ion 
if titanium hydroxide. (225.593 ) 

27,785 (1923). RoGmair. See X. 

842(1924). Fabr»‘l ,u ‘ M l Moum,s tie iiu.un 

tie Mill house. Manufacture of cyanides from alkaline 

lartb cyan.imi * oS ‘ (22:>* 1 00 ) 

«v« .--Applicadons 

Frink. Annealing glas^waie 29,995. Dee. 13. 
Yaeimmschmelze Ges. Production. of refractory lining - 
for furnace hearths. 29,403. Dec. 8. (Ger., 21.12 23.) 

VIII. — Complete Specifications Accepted 

\ t 6122 (1924). Soe. Progil. Gold enamel lmg on wood, metal, 
L'Cinent or like surfaces. (215,722.) 

8041 (1924) Gaehemaille (We.d mg house Lamp Go.). Coat- 
ing silieious or vitreous articles. (225,763.) 

, 16,325 (1924). Wade (Dixon Go.). Plate glass nma'almg- 

l«hrs (225,789.) 

IX. -' Application 

Wilkening. Real insulating materials. 29,426. • Dee. S. 
(Ger. 22.12.23.) 

IX. Complete Specification Accepted 

14,868 (1923). Krdev Piodii'd for binding dust on mads 
ote. (225,587.) 

X. — Applications 


British Thomson- Houston Go., Ltd. Extraction of metals 
etc. from ores etc. 29,914. Dee. 12. (U.S., 14.12.23.) 

Bnminglauis. Production of steel. 29,734. Dee 10. 

Hhiehalo and Kaefeli. Treatment of east metal. 29.479 
Doc. 8. (Switz., 20.11.24.) 

Fa Ikon berg. Process for obtaining load -tungsten alloys 
29,444. Dee. 8. 

Marks (Schlesisches Kolilenforsehuugs Tnstitnt). Smelting 
of ores. 29.449. Dee. 8. 

Procter. Application of white Babbitt -metal etc. to iron, 
<tcel, etc. 29,441. Dee. 8. 

X. — Complete Specifications Accepted 

27,785 (1923). Reitmair. Dispersal of mineral n\\\ 
ni.iierials by chemienl action. (225,687.) 

7519 (1924). Meta 11 bank und Metallurgisehe Ges. Improv- 
ing ^j|oys and metals. (213.575.) 


12,914 (1924). Bodges. Edueting valuable ingredients 
from ores etc. (225,779.) 

18,345 (1924). Thuud, and Soe Elect ro-metallurgiquo do 
Mont- Richer. Production of magnetic steels with a high 
content of silicon. (222,088.) 

XL— Applications 

Evreynoff. Electric furnaces. 29,808 Dee 11. 

Hatfield. Apparatus foi electrosynthesis <>t 29,371 . 

Dee. 8. 

Williams Electrolyte for accumulator-. 29,524 IW. 9. 

XL — Complete Specification Accepted 

233 (1924). Stone and Go., Ltd., and Mulgle\ Fleet nr 
B torago batteries. (225,719.) 

XII. — Applications 

Armstrong (Naamloo/.e Vonriootsehnp A Jurgens' Mar 
garinefabrioken) Process for distilling fatly acids etc. 
from oils etc. 29,619. Dee. 10 

Cox and McDermott. 110,030 See II 

XII. — Complete Specification Accepted 

19,845 (1923). Sehou. Manufacture ot soup (225,595.) 

XIII. — Applications 

Carrier Engineering Co., Ltd., and Groom Application 
of cellulose paints etc. 29,948. Dee 12 
Beyl. 29,698. See IV. 

Plinatus. Manufacture of varnishes. 29,567. Dee 9. 

XIV. — Application 

Peachey and Skipsey. Vulcanisation of rubber. 29,®! 
Dee. 9. 

XIV. — Complete Specification Accepted 

14,769 (1923). Smith and Delaragea/. Preparation^*! 
cold vuleauising rubber compounds. (225,586.) 

XVIII. - Complete Specifications Accepted 

11.740 (1923). Jena. See XX 

22.281 (1923). Quaker Oats Go l*n-.<-i\'mg luologiea 
materials or tqieeimelis. (203.692.) 

XIX. - Applications 

IVniull Treat men! of laundrv eflluent etc. 29,457 
Dee. 8. 

Pickett and Thomson Treatment ol animal matter 
29.467. Dee. 8. 

Stevenson, Treatment of milk. 29.951 Dee. 12 

XIX. — Complete Specifications Accepted 

22.281 (1923). Quaker Oats Go. See W 111 

22,821 (1923). Ravnestad. Clarification ui purification 
of liquids. (225,635 ) 

XX. -Applications 

Farbwerke vorm Meister, Lucius, und Burning. Manu- 
facture of complex gold compounds. 29,159. Dee. 8. (Ger., 
2.6.24.) 

Kane, Thomson, Strange and Graham, Ltd., and Synthetic 
Products Go. Production of acetone etc. 29,678, 29,679. 
Dee. 10. 

Merck. Preparation of homogeneous oleaginous bismuth 
preparations. 30,036. Dec. 13. (Ger., 13.12.23.) 

N. V. Handelsondernenung Feynnld Maatseliappij tot. 
Fxploitatio van Oetrooien. 29,454. S<< 1 

XX. -Complete Specification Accepted V 

14,745 (1923). Jena Produel ion of specific ferment 

remedies. (225,585.) 

XXI. — Complete Specifications Accepted 

21,707 (1923). Kitseo. Producing integral multi -coloured 
screen on photographic blanks. (225,659.) 

24,714 (1923). Nainias. Obtaining positive photographic 
pictures by moans of powdered pigments. (205,092 ) 

25.161 (1923). Watson. Composition for use in washing 
photographic plates, films, or the like. (225.664.) ^ 

XXII. — Application 

Plinatus. Explosives. 29,713. Dee 10. z * 
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Official Trade Intelligence 





Pp 


* of ga,s per day, ia from the Gas Light rtfuL Coke J 
pany, and is costing £120 ,OOQ. This contract/ 

rAl , , . _ i . connexion with the extension of the Gas Conrptoy^l 

The Department of Overseas Trade i (Development wor k s a t Nine Elms Lane, on which £1,500^00 
and Intelligence, 35, Old Queen Street, London, * being expended. 

S.W.l.) has received the following enquiries for 
British goods. British iirms may obtain further 
information by applying to the Department and 
quoting the sped lie reference number : — Australia : 

Glassware, chinawarc, (633) ; Canada : Stationery 
(639); Leather (640) ; Chile: Steel (A.X./1548) ; 

Egypt: Palm oil (660), paper (B.X./1427); Hides 
(Inspecting Engineer, Egyptian Government Office, 

Queen Anne’s Chambers, London, S.W.l, lief. Mull. 

1924/72/1) ; Germany : Chemicals (647) ; Hungary : 

Metals (650) ; Latvia : Iron (B.X./1433 and 1434) ; 

New Zealand : Builders’ and plumbers’ hardware 
(642) ; Norway : Copra, oils (656) ; South Africa : 

Metal, ores (643) ; Sweden : Hardware, asphalt (657), 

China clay, rubber (658); Uruguay: Oils (B.X./ 

1439) ; Rubber (B.X./ 1437). 

Notes on Plant and Products 

“ Hydrogen Peroxide and Bleaching ’’ is the title 
of an interesting booklet issued by B. Laporte, Ltd., of 
Luton, the well-known makers of hydrogen peroxide, 
sopum perborate, hypochlorite and sulphite, blano 
fijto and many other important industrial chemicals. 
jfUki introductory account of the discovery of hydrogen 
peroxide (by Thenard, in 1818) is followed by useful , 
technical data on volume strength (the usual trade 
strength is 12 volumes, but up to 120 volume strength 
can be supplied), and on methods of testing and tho 
interpretation of the ie.su Its in terms of volume 
strength. The permanganate method is recom- 
mended, but the gasomctric and iodometric methods 
• are also described, 'the important question of 
stability is discussed and the deleterious influence of 
metallic impurities is shown. Hydrogen peroxide 
made by Messrs. Laporte is free from traces of metals 
which act as catalysts and liberate oxygen. The 
firm was the first to sell hydrogen peroxide for bleach- 
ing textiles on a commercial scale, and the bleaching 
of textile fibres, including mixed goods and artificial 
silk, is described from a practical standpoint that will 
appeal to the user. The preparation of the bleach- 
ing bath is dealt with broadly, the importance of 
the preparatory scouring being brought out, and 
mention is made of the use of the “ Laporte “ indi- 
cator to show when the bath is neutral (sodium 
silicate or ammonia being used), as ordinary indicators 
are unsatisfactory. The booklet concludes with a 
summary of tho advantages of hydrogen peroxide 
as a bleaching agent, not only for textile fibres, but 
for glue and gelatin of the highest quality. Messrs, 
laporte have had a long experience in bleaching 
with hydrogen peroxide and can supply details of 
modern methods of bleaching and of the requisite 
plant. Technical and scientific questions are treated 
with ^unusual lucidity in the booklet, which can be 
commended to all interested in bleaching. 

According to the Daily Dispatch, West’s Gas Im- 
ppvpment Co., has secured one of the most important 
dppntracts ever given to a Manchester concern* 
foontract, which comprises a carbonising plant 
jrll2^&torts, with a capacity of 7,000,000 cu. ft. 


PUBLICATIONS RECEIVED 

Publications of the United States Geological Survey a 
Department of the Interior. Washington ; Govern^ 
ment Printing Office. 1924 : — 

Mineral Resources of the United States, 19234 
Part X. Chroinito in 1923. By K. Sampson and II. M| 
Moyor. Pp. 114 — 117. No. 1:9. J 

Lead and Zinc Pigments and Salts in 1923. By 
C. E. Siebenthal and A. Stoll. Pp. 119 — 128. No. T ( 
10 . 

Manganese and Manga nifeko us Ores irjjj 
li. M. Meyer. Pp. 145—158. No. X : 

Mineral Resources of the United ’ on ftt 
Part. XX. Asphalt and Related Bitumens 
K. W. Cottrell. Pp. 135—142. No. XX : 

Mineral Waters in 1923. By W. D. t 
109—124. No. II: 14. 

Salt, Bromine, and Calcium Chloride in 
By K. W. Cottrell. Pp. 125—134. No. II : 15. 

Sand and Gravel in 1923. By A. T. Coons. 
149—159. No. II: 18. 

Publications of the Bureau of Standards, Department 
of Commerce, Washington. Government Printing 
Office, 1924:- ; 

Strength of Steel Tubing undeju Combined Colum* 
and Transverse Loading, including Tests <X 
Columns and Beams. By T. V/. Greene, Paper No 
258. Pp. 243 27t>. Price 15 con s 

Physical Properties of Materials. | Strengths ai*i 
Related Properties of Metals and Seeon< 

edition, No. 101. Pp. 204. Price 40 cents. 

National Standard Petroleum Oh. Tables. Pre 
pared by tho U.S. Bureau of Standards. No. 154. Pp 
175. Price 30 cents. 

Nickel and its Alloys. No. 100. Pp. 102. Pric< 
40 cents. 4# 

Development of a Method for Measurement oj 
Internal Stress in Brass Tubing. By R. J. Amlersoi 
and E. G. Eahlmitn. No. 257. Pp. 229 - 241. Prie 
5 eonts. 

United States Government Master Specification 
for — (1) Flat Glass for Glazing Purposes, Pp. 12, Nc 
104. Price 5 cents ; (2) The Construction of Built-u 
Roofing, Type Sacs. Pp. 4. No. 150. Price 5 cents 
and (3) Fire -Extinguishing Liquid (Carbon Tetra 
Chloride Base). Pp. 6. No. 134. Prico 5 cents. 
Report of the Financial and Economic Conditions i 
. Uruguay, September, 1924. By H. W. Reid Browi 
Department of Overseas* Trade. Pp. 20. JH M. St« 
k tioncry Office, 1924. Prico 9d. 

Tamarind as a Source of Alcohol and Tartaric Acii 
By H. N. Batham, M.A., and L. S. Nigara, L.Ag 
Bulletin 153 of tho Agricultural Research Institute 
Pusa. Pp. H. Calcutta: Government of India, 192' 
* Price 3 As. or 4d. 

The Deterioration of Structures in Sea-Watej 
Fourth (Interim) Report of the Committee of tl 
Institution of Civil Engineers, Department of Scientif 
and Industrial Research. Pp. viii-f-74, H.M. Sh 
tionery Office, 1924. Price 3s. 6d. 4 

Report on the Economic Situation of the Nktherl^ jj 


H M 




East Indies, to July, 1924. By II. A. N. Bl/„j 
Department of Overseas Trado. Pp. 80. 

, tioncry Office, 1924. Prico 2s. Od. 
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THE ANALYSIS OF ORGANIC RUBBER 
VULCANISING ACCELERATORS. # 

By T. Callan, M.Sc., Pir.D., and 
^ N. Strafford., B.Sc., A.I.C. 

PlinaiK?. _ . . 

sses. 29,50?* introduction of organic accelerators of 
—Complete ^ man y organic compounds which were 
14,572 (]fjf obscure chemical substances merely of 
31 ’ 444 interest have come into wide commercial 
a of the #h work has been carried out and recorded 
k ^,^'To the comparative vulcanising powers of 
rarious accelerators, but very often only the trade 
lame of the accelerator used is stated, and no clue 
b given as to its composition, so that it is often 
lifficult to co-ordinate the results of different workers, 
particularly as the same chemical substance may 
iecur commercially under various proprietary names. 
The practice of using accelerators sold under a trade 
Panic, without any indication of the class of com- 
pound to which they belong or degree of purity, has 
undoubtedly cheeked progress in tjie use of accelera- 
nts in the rubber industry. It is therefore very 
lesi ruble that there should be reliable methods 
tvailahle for the identification and quantitatin' de- 
ermination of the many widely different substances 
ised as accelerators, since there is very little publ- 
ished information likely to be of assistance. 

It would be impossible to present a scheme which 
vould (‘in brace the whole of the multitudinous sub- 
ifances, both inorganic and organic, which have been 
proposed or tric'd as rubber accelerators. Of this 
tonsiderable number, however, only relatively few 
ire met with commercially, and the object of this 
mper is to deal with the identification and quantita- 
tive analysis of a few of the more widely used organic 
iccelerators. We shall therefore confijie ourselves in 
he present paper to the following: - -Sodium phenol- 

! b and naphtholate, aldehyde-ammonia, nitroso 
mpounds, the aryl-substituted guanidines and bi- 
anides, thioearbanilide, the dithioearbamates and 
responding thiuram disulphides, which includes 
obably most of the accelerators now used in eoin- 
nerciai quantities. 

We do not jiropose to treat of the more familiar 
substances such as aniline etc. Commercial organic 
iccelerators often contain considerable amounts (up 
>o 90%) of inorganic substances such as calcium, 
nagnesium, and zinc oxides, kaolin, etc., added 
dthcr as active constituents or merely as diluents. 
>o that a preliminary examination is generally neces- 
sary before proceeding to the actual identification or 
determination of the organic constituent. 

i • at a joint meeting of the Manchester Section and the 

Action o^ie Institution of the Rubber Industry on Dec, 7, 1924. * ^ £> 


Preliminary test. 

A little of th(‘ sample is heated in a porcelain oi 
silica crucible (not platinum). The odour of the 
evolved vapours is noted ; this may be distinctly 
“ aromatic ” or “ ammoniacal,” whilst certain sulphui 
compounds give a peculiarly unpleasant footid odour 
If there is any appreciable ash it is generally advisable 
to examine this prior to proceeding \\ itli the I'xamina- 
tion of the original substance, as the removal of in 
organic substances is essential before proceeding will 
the identification of the organic constituent’. It 
order to effect this a portion of the sample is first sue 
cessively extracted for a short time only with the 
following solvents in the order named by boiling 
under a reflux condenser on a wafer bath : (I 
petroleum ether, b.p. 40 - 60°, (2) ether, (2) benzene 
(4) alcohol, (5) water. Complete' extraction is not tf 
be aimed at, but rather the extraction is to be con 
tinned only sufficiently long to allow of the seleetioi 
of an appropriate solvent for purification of the bulk 
of the sample. 

Petroleum ether often removes tract's of tarry and 
oily impurities arid m *omc cases traces of fret 
suljihur, and this preliminary ]>*.. often 

facilitates subsequent identification. The appropriate 
solvent having thus been selected, the main hulk ol 
the sample is extracted and the organic constituent 
recovered from the filtered solution by evaporation. 

Having thus obtained a quantify of the organic 
constituent free from diluents, the first operatioi 
should be to determine the presence or absence oi 
nitrogen, sulphur, and metals such as zinc, sodium 
etc. Nitrogen and sulphur an* best detected b\ 
fusing with sodium by the ordinary methods, and 
other edements tested for by driving off the organic 
matter b\ gentle ignition and subsequent cxarninatiot: 
of the residue by the ordinary methods of qualitative 
analysis. The results of these tests make it possible 
to relc'gate the substances to one or other of the fol 
lowing groups, those' members with which the present 
paper deals being given be'low : — 

(1 ) X and S absent. Sodium phenolate. 

Sodium naphtholate. 

(2) X only present. Nitroso compounds. 

(lua nidines. 

Biguanides. 

Aldehyde-ammonia. 

I. (3) N only present. Thio-acids. 

(4) N and S present. Thioearbanilide and its ho- 
mologues. 

Alkyl-ammonium and met&Uo- 
dithioearbamates. . 

Thiuram disulphides. 
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Croup I. — Nitrogen and sulphur absent. 

. Sodium phenol ate and sodium naphtholate. These 
''are readily soluble in water, and owing to hydrolysis 
their solutions react strongly alkaline to litmus or 
Brilliant Yellow paper, if in addition the sample 
contains free caustic soda, a red coloration is obtained 
on spotting a solution on to Titan Yellow (Thiazol 
Yellow (1) paper. To distinguish between the two, 
an aqueous solution is acidified with dilute sulphuric 
acid, when in the ease of the naphtholate an im- 
mediate precipitate of naphthol is produced, whilst 
the phcnolate solution remains clear (unless the solu- 
tion is very concentrated, when an oily layer of 
phenol is produced) and on adding bromine water a 
copious white precipitate of tribromophenol is pro- 
duced. 

Quantitative determination of sodium phenolute. 
Sodium phenolute may be rapidly and accurately 
determined by titration with standard potassium 
brornate. 1 2 — B g. of the sample is dissolved in 
water and made up to 500 c e. To ‘25 c.c. of this 
solution are added 15 c.c. of hydrochloric acid and 
10 c.c. of 20% potassium bromide solution. The solu- 
tion is then titrated with N /5 potassium brornate 
until a test spot on starch iodide paper show's the 
presence of a slight excess of free bromine. The end- 
point is very sharp. (1 c.c. of Y T /5broninte— 0-003S07 g. 
of sodium phenolute. ) 100 c.c. of the same solution 

of the sample is then titrated with iV/10 hydro- 
chloric acid, using phenol phthalein as indicator. 
If this tit re is equivalent to the brornate titre, the 
sample is neutral sodium phcnolate ; if it is higher 
than the brornate titre <»*«: wimple contains free 
alkali and 4i.t> .uuount of this present can be calcu- 
lated from the difference in the tit res. If the acid titre 
is less than the brornate titre, free phenol is present. 

Sodium phenolute is frequently met with containing 
water of crystallisation. A sodium phcnolate of 
excellent appearance, sold as an accelerator, tested 
75*0% both by brornate and acid titration, the re- 
mainder being water of crystallisation which was not 
lost on drxing in vacuo. The water of crystallisation 
cannot be determined satisfactorily by drying at 
100 <J C., as a certain amount of decomposition takes 
place. 

Sodium fi -naphthol ate. — 1 This is best determined by 
titrating with a standard solution of diazotised p-n i- 
troaniline according to the method described by 
Vaubel, 2 the end -point being, however, best obtained 
by spotting the reaction mixture on to filter paper 
and continuing the addition of the diaz.o solution 
until t he rim of the spot gives a faint coloration with 
a drop of the original naphtholate solution. 

Croup 11. — Nitrogen only present. 

Tn this group art 4 included basic amino-compounds 
such as aniline, naphthylajnine, m- #nd p-phenylene- 
diamines. piperidine, etc**,, nitroso compounds, e.g., 
p-nitrosodimetliylanilin^'.j. arylguanidines and hi- 
guanidcs, aldeiiyde-amhjonia, etc. The simpler 
amines are generally easily recognisable and can be 
determined by well established methods, 2 and so will 


1 Callan and Hendeison, J.. 1922, 161-104 T. 

1 Vaubel, “ Quantitative Bcatbunmng orgaulachor Verblndunfccm," Vol. II, 


not be dealt with here in detail. In general, the 
primary aromatic monoamines are easily detected by 
(1) the carbylamine reaction, and (2) the fact that 
w r hen dissolved in dilute mineral acid they react 
with sodium nitrite, forming diazo solutions which 
give a red colour on spotting on filter paper into an 
alkaline solution of f$- naphthol. ra-Diamines give 
deep brown solutions on treatment with nitrous acid/ 
whilst ^-diamines on adding first aniline hydrochloride 
solution followed by potassium bichromate* give an 
intense blue coloration. p-Phenylencdiamine can be 
rapidly and accurately determined by the method of ‘ 
Callan and Henderson (J., 1919, 408 t). 

(a) Nitroso compounds (p-nitrosodimcthvlaniline, ] 
p- nitrosophenol, a-nitroso-jS-naphthol). Of these, 
nitrosophenol is the only one which gives Liober- i 
malm’s “ nitroso ” reaction. ) 

p-Nitrosodimethylaniline is a green power mode- 
rately soluble in water, the solution being deep j 
yellowish -brown. It is generally sold for use as an 
accelerator in the form of a wet paste. 

p- Nitrosophenol is a dark brown powder slightly j 
soluble in water : the solution is pale greenish -yellow, l 
and on adding sodium hydroxide turns a deep brown. 

a-Nitroso-^-naphthol is brown in colour, slightly 
soluble in water giving a light brown coloured solution, ■ 
which turns bright yellowish-green on adding sodium \ 
hydroxide. Its solution in dilute alcohol or acetone 
gives a dark brown precipitate of an iron complex oi 
adding a ferric salt solution. * v 

p-Nibrosodimethylaniline can readily be distill/ 
guished from the other two by the tael that oh 
duction with zinc and dilute acid it forms p-amino^ 
dimethvlanijine (as - dimcthyl-p-phenylcncdiyrnineJL 
which gives Methylene Blue on adding a little hydro- 
gen sulphide solution and a few' drops of ferric chloride 
solution. 


Quantitative determination of nitroso compounds. \ 

Each of the above substances may readily and J 
accurately be determined by treating with excess of a J 
standardised solution of titanous chloride 3 or sul-f 
phut e. 4 It is, however, important that the solution! 
of a known weight of sample, to which has been added! 
excess of the titanous solution, should be slowly I 
heated to about 00 l ’ — 70" only. If the solution is j 
rapidly heated to the boiling point (as is permissible \ 
with nitro compounds), decomposition appears to j 
take place and low results are obtained. This is par- | 
ticularly noticeable with nitroso-^-naphthol. After \ 
heating for a few minutes at 00° — 70°, the solution is ' 
cooled and the excess of titanous solution determined 
hv titration with standard iron alum in the usual way.'J 

Clauscr 6 lias published a method which is specific \ 
for nitroso compounds (e.g., in admixture with ■ 
nitro compounds). It depends upon the fact that ,i 
phenylhydrazinc reacts on nitroso compounds in s ' 
acetic acid solution, liberating one molecule of nitrogen 
per mol. of nitroso compound. 

¥ We have investigated this method exhaustively in 
the case of p- nitrosophenol and find that it is tedious 


* Kut'i hi and Hibbert, “ Now Reduction Methods In Volumetric Analysis,” 
p, 76(1618 ed.). 

4 Callan, Henderson , and Strafford, J., 1020, 86 T. 

. 4 Bcr., 1901, 34 , 861. j 
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to carry out and requires considerable practice and 
manipulative skill to get anything like concordant 
results. Even with the greatest care the results are 
liable to vary within 5%, as shown by the results in the 
following table (Table I.). Tt cannot, therefore, be 
recommended for technical analysis. 

Tahlk J. 

ICxpcriini nfn on determination of nitiosophenol by ('lamer'# 


method, 

Stivnyth Ijy tltainnm sulphate. 98 2°,',. 
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t) Arylyuau id inert. This group includes some of 
most widely used accelerators, e.g diphenyl- 
nidino (0 6 H 5 -NH) a C:NH, and triphenylguanidine 
J ft NH) 2 C : NC fi li 6 . Previous to these sub- 
ices coming into commercial use as rubber ucccle- 
>rs, they were comparatively obscure organic 
rnicals, and reliable information ns to their idcntifi- 
on and determination is scanty, 
hey are usually prepared by condensing thio- 
)anilide or its homologues with ammonia or a 
pary aromatic amine in presence of lead com- 
pels. Thus with thiocarbanilide and ammonia 
ttin ]>roduct is ju/w-diphenylguanidiuc, whereas 
■ gives /n/w-triphenvlgunnidine : 

L-NH).,(\S 4 NH,‘-((V,H r> NH).>r NH-j H.,S. 
{NH)lC:S | (\H,NH 2 - (( ; fl H r> NH),( 5 "i 

t imber of other aromatic amines, n/., o- and 
lines, have bi‘en used commercially in place of 
so that numerous isomeric and homologous 
lues art* met with commercially, < r/., phenyl-o- 
ftmd phenyl-yi-tolylguamdines, di-o- and di-p- 

1 guanidines. phenyl-di-o-tolyl- and phcml-di- 
yl-guanidines, tri-o-tolyl- and tri-ptolvl- guani- 
is, etc. 

urther, a commercial accelerator may be (and 
n is) a mixture of isomers, probably from having 
i prepared from commercial products ; for 
pie, a tri-o-tolylguanidinc may contain a cou- 
ple proportion of the para isomer, due to the 
dine used in its manufacture containing 
(jjjine, and though giving after reerystallisat ion 
’’ ^il w'hitc product apparently pure, its moiling- 
be low and indefinite and not correspond 
ttoted in the literature, 
gying the general reactions of the ary 1- 
hve shall indicate the methods which we 
jjisoful in determining the constitution of 
luanidines. 

r properties of the arylguanidincs. 

? arvl^j|.nidin('S form colourless crystals or white 
owners, almost insoluble in water but easily soluble 
i alcohol. They arc organic bast's, and easily dis- 
alvo on warming with dilute acids. Caustic soda re- 
recipitates the bases from these, solutions as a 
occulent precipitate. 

A characteristic property is tin 4 sparing solubility of 
prtain of their salts — «?.</., the nitrates, picrutes, per- 
forates, and thiocyanates. This solubility varies 



with the different members for example. Hie thio- 
cyanate and perchlorate <>i triphenylguanidine are, 
considerably loss soluble 4 than the corresponding * 
salts of diphenylguanidine. The arylguanidincs are 
sufficiently strong bast's to allow of accurate titration , 
with standard acid under suitable conditions, and the 
determination of the neutralisation equivalent is of 
very considerable value in identifying and deter- 
mining these substances : 0*5 10 g. is dissolved in 

neutral alcohol and titrated with i\ r / 10 hubochlorie 
acid, using Bromophenol Blue as indicator. Thccolotir 
change at the end-point, from blue to yellowish- 
green, is very distinct. The arylguanidincs are 
mono-acid bast's, so that one gram-molecule requires 
10.000 e.e. of A T /I0 HCl for neutralisation Diphenyl- 
guanidine has been proposed as a standard m acidi- 
metry and alkalimetry, 8 but its value in this respect 
is, in our opinion, very questionable, as most samples 
of diphenylguanidine contain traces or more 4 of tri- 
phenylguanidine from which it is ver\ difficult .to free 
them. Triphenylguanidine would bo a much more 
suitable substance for this purpose, as it has a higher 
molecular weight and can readily la 4 obtained in a 
very high degree of purity by recn stallisul ion from 
benzene or toluene 

In order to identify fully an accelerator which, pos- 
sessing properties similar to those outlined above 
(alcohol -soluble base giving sparingly soluble nitrate 
and pjeratc etc.), is suspected to lx 4 a guanidine, the 
following determinations made on tin* rccnstallised 
product are necessary: (l) Neutralisation equivalent, 
(2) molecular weight, (3) melting point, (-L)pieratc value. 

Neutralisation equiralt nt This is determined on 
the rccnstallised substance in the way already 
described In the absence of alkaline substances, 
such as calcium oxide or carbonate etc , a determina- 
tion also on the original substance nlTords a means of 
determining the amount of organic base actually 
present in the sample. 

Molecular weight Bast 7 has published a method 
for tin 4 determination ot molecular weights which we 
have found extromeh valuable as a means of identi- 
fying not only guanidines hut other organic accelera- 
tors as well, as tin 4 method is simple and can rapidly 
he carried out without special apparatus.* The 
method depends upon the fact that camphor used as 
a solvent in the determination of molecular weights 
by the depression of the freezing-point method lias a 
large freezing-point, depression (40 for a concentra- 
tion of 1 g. -mol. per kg of solvent). A Beckmann ther- 
mometer ma\ consequently be dispensed with and 
the determination of tin 4 freezing-point depression " 
carried out with an ordinary melting-point apparatus. 
The method was originally described for micro- 
moleeular-weight determinations, using only a 
few milligrams of the substance, but we have found it 
advisable to take rather larger quantities About 
()•] g. of the substance is weighed out accurately into 
a small specimen tube, 10 — 15 times the weight of 
camphor added and accurately weighed, and the 
mixture carefully melted, the tube being closed with 
a stopper during the melting to prevent loss by 
Volatilisation. The melt is rapidly cooled, the top 

* C. A. Carlton J. Amcr. Chem. Soc., 1922, 44 , 1499-1474. 

^ 1922 , 55 , 1051 - 105 *. 
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layer Kerapod away and rejected, and the remainder 
removed trom the tube and well mixed, A portion is 
then transferred to a melting-point tube with a very 
small bulb at the bottom, and the melting point 
determined in any ordinary type of melting-point 
apparatus, using a thermometer reading from about 
140 to 100 . The melting-point taken is when the 
last crystal disappears from the liquid melt. 

Table 11 gives the results obtained with a number 
of accelerators In certain eases the determination 
was made before the identity of the substance had 
been established The approximate molecular weight 
thus obtained, taken in conjunction with the neu- 
tralisation equivalent, is most valuable in identifying 
a particular guanidine. 
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Mt hint/ point. The melting point is often of con- 
siderable value, especially in the ease «d mixed 
guanidines Such mixed guanidines may be of two 
types, < {/ , a mixture of diphenyl- and Iriphenyl- 
guaiialmes having different molecular weights and a 
mixture of isomers such as pheny bn tolylguanidme 
and phenyl p-tolv lguanidme Such mixtures are in- 
dicated hy t he change in melting point on reerystal- 
lisation, hut in only the first class of mixture is there 
a change in molecular weight, and neutralisation 
equivalent, so that the hitter determinations, taken in 
conjunction with the melting point before and after 
recry stalhsat ion, affords a reliable method of dis- 
criminating between these two t\pes of mixed 
guanidines. 

T\»m i: III. 
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* ini 1 Hplicm I'.’tuiiiUIin*- 
I'm t 

iiuuiiiiin.il V (iWlhsli in.imifjit tun-) 

, U ( Vnu 1 1< an , , 1 

C ( ) 

n ( , , Milil .w ’ (iiitr ") 

H'l/n I 1 1 pi., iii I* mi.i niiliiii- 

l‘iu >' 

Cuiiiim i Ini, V (I'.iitidi ui.imit.u 1 in ,•) 

M . ) 

Ti I ii tnl\ lutmiiidim (pun ) 

I’Ih in It , ,1 > lyu.inltliu< 

( 'oinmrK in I 

Vtt.u i.'uvst.illisitimi 

l»l-yi tuh iKiuuMine (n 1 1 \ ■slulllsi «1 ) ’ 


1 40 ' 

112 111 > 
in nr 

l .19" Ull 
117" -117 3 


1 10‘* 

HI « J -14.V 
1 4 a r» ' ui.v 
130-3 * 


127° 120° 

129 3 no* 
1 70 3“ 


Picrate rahn The pit-rates of the arylguanidincs 
arc very sparingly soluble in water, and under the 
conditions given below can he practically quantita- 
tively precipitated As the information in the 
literature about the solubility of the picrates is very 
scanty, we have determined the solubility of the 
picrates of some of the better -known guanidines. 


This was determined in each ease by shaking the re- 
crystallised piciate w ith distilled water in a stoppered 
bottle in a thermostat ; a portion of the liquid was 
removed from the bottle at intervals and filtered, 
and 1 0() e.o. of the clear filtrate titrated with titanous 
sulphate to obtain the picrate content, the shaking 
being continued until a constant value was obtained 
for this titre, and from it the solubility of the picrate 
was calculated. 

Table IV. 


Solubilities and melton/ points of picralts of nat ions substituted 
(juanidmcs. 

Solubility in 

Melting point Hait i at 2U J e. 
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12,200 parts of wait i at 13 . « u *• j 

The sparing solubility of the picrates afj 
means of obtaining a pure derivative from an/, 
commercial guanidine, and it is often advisabl r 
to prepare the picrate and determine its compos 
and hence the molecular weight of the guanidine, by 
the* method given below rather than to determine the 
molecular weight of the reervstallised product by 
the camphor method, or by the neutralisation 
equivalent, which might result in fractionation of aj 
mixture of guanidines during the recrystallisation . 
process. Moreover, the weight of picrate obtained fsj 
a direct measure of the guanidine present i 

The following is the method of precipitation v 
lias been worked out and which gives practit * 
quantitative yields with the guanidines met w* 
commercially 0 li - 0 1 g H of accelerator is wcig)'\ 
out accurately' into a 100-c e beaker and dissolve* . 
bv warming with 10 <■ e. of water and 3- 4c e. of N /. 
hydrochloric acid, any insoluble matter being filteqA\J 
otf and washed with a little hot wetter. The tilt riff I 
and washings are diluted to 2!) c.e., cooled to aboXj 
40 and 50 ee of cold 1°', aqueous picric acirf|l 
added with stirring. The mixture is allowed to stand 1 
for at least 3 hours, with occasional stirring, and . 
then filtered through a tared (touch crucible and 
washed with cold water in small portions of 2 -3 c.c, 
at a time until the filtrate no longer reacts - 1 to *■ 

litmus paper. As a rule 20 c.c. of water is ; ^it, fj 

but in certain eases the precipitate* is very volu »us 

tri-o-toly lguanidine picrate) and in such eases / 
the precipitate should he gently pressed together i 
wit li c. glass rod so that the pump may remove all/ 
traces of mother liquor, and the wash- water increased \ 
to 30 c.c. After draining at the pump, the* crucible * 
and contents arc dried at 100" until e astant in 
weight. 

Picric acid content of picrate. 01 g. of the dried 
picrate is weighed out accurately into a 250-c.c. 
flask, 7 e e. of concentrated sulphuric acid added to 
dissolve the picrate, and then 10 c.c. of water. The ' 
solution is cooled and ,30 e.e. of titanous sulphate 
solution, containing approximately 3% of Ti 2 (S0 4 ) 3 , 


* If the accelerator Is suspected to be a biguanlile (see Inter) 0*15 — 0*2 it. 
only bIiouJU be taken. 
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to be a biguanidc should be determined by the cam- 
phor method and its neutralisation equivalent deter- 
mined by titration with standard acid and Bromo- 
phenol Blue. The nitrogen content should then bo 
determined by Dumas’ method and the number of 
atoms of nitrogen per molecule thus obtained. 
being obtained for a biguanide as against N a for an 
arylgnanidine. 

The following results were obtained with a com- 
mercial sample of o-tohibiguanide : Melting point 
140° 144 c , strength as (’ ir H J3 N <(i by titration 

9ft*5%. moisture 44H>%. The sample was then re- 
ervstallised from water and the air-dried crystals 
found to contain 4-07% of waiter (C fl H 13 N f ,-f-DI 2 0 
requires 4*50%). The water-free product (dried at 
1(I0 U ) gave the following analytical data : — 


U.j> 


Moln ulai weight 
3>\ I'lOlll 

< ,mi}>hor licit! r;\ I Nation 
mctiiixl. I’fjiux Thcoiy. 


NltiMKoii. 


1 in 
(1.x 

Ounms) Tlinoi v. 


14 ■> - 1 JG * .. (I) 1S!» 1(11 h>l 

H) cm 

• 1U lift I I Vniialcn, 310, Hlfl) 14 i 
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o-Toly lbiguanide differs from the guanidines in 
giving a pierate which contains 2 mols. of picric acid 
to 1 mol. of base. Thus four preparations of the 
pierate contained 70 - 00 %, 70*88%, 70*48%, and 
70*01 ‘J 0 of picric acid respectively — theory for a di- 
jiicrate requiring 70*57%. The second molecule of 
picric acid is, however, only loosely combined as on 
recrystal Using from alcohol partial decomposition 
takes place. Thus a sample of acid pierale containing 
70*01 % of picric acid contained only 0S-4 1 },', after re- 
erystallising from alcohol. We have* so far had no 
opportunity of examining other biguanidcs to see if 
the property of forming dipicrates is common to this 
class of compounds. 

Aldfhydf -ammonia . This substance is readily iden- 
tified and does not need much mention hen*. It melts 
at 90 and is soluble in water, the solution being 
strongly alkaline. The aqueous solution can lie 
titrated quant datively w ith standard acid, using 
Methyl Bed as indicator. Acetaldehyde is liberated by 
the reaction and may be tested for in the usual ways. 

Commercial samples frequently contain a small 
amount of free lime. This, if present, may be deter- 
mined by extracting a known weight of the sample 
with hot benzene (in which aldehyde ammonia is 
fairly readily soluble). The residue is filtered oft, sus- 
pended in water, and titrated with A* /JO hydm- 
chloiie acid, using phenolphthalein as indicator to 
give the free lime content, and continuing the titra- 
tion using Methy 1 Orange to determine any calcium 
carbonate 'which may be present. 


(i roup III. — Sulphur only present. 

The chief representatives of this class art* ditliio- 
acids, ( aj dithiobenzoie acid. We have, however, 
not had the opportunity of examining commercial 
accelerators belonging to this class and do not 
propose therefore to treat of them. 

Group IV. — Nitrogen and sulphur present. 

This group includes certain well-know n accelerators 
such as thioearhanilido and derivatives of ditliio- 
carbamic acid. 


^ Thiocarbanilide ( dipht uylthiourea) (C 6 H 5 NH)X\S. 
This product is prepared commercially by the direct 
condensation of aniline and carbon disulphide. 
Other aromatic amines, e g . o- or* p toluidinc, may- be 
employed and a series oi substituted 1 liiocarbanilides 
thus obtained. Thiocurbnnilide itself is a white, 
neutral substance which docs not gi\c a pierate. It 
is almost insoluble in water, but easily soluble in 
warm alcohol and crystallises front it on cooling m the 
form of white glittering leaflets, in.p 151 (\ 

Thioearbanilidenmy bequnntitat ivcly determined 10 
by titration with potassium Inornate, one moleeuk* ab- 
sorbing 4 atoms of bromine: 0*ft — 0*4 g. of tin* sani]>le 
is dissolved in 20 e e. of glacial acetic acid and 20 c.o. * 
of water, 10 c e. of 20% potassium bromide solution 
and 5 e.e, of concentrated by droehlorie acid arc 
add<‘d. The solution is warmed to 25 - 20° and 
titrated with A/o bmmale solution till a test spot 
gi\es a reaction on starch iodide paper persisting for 
2 4 minutes after tin* last addition of Inornate 

solution (1 e.e. of A/5 Inornate 0 (1057 g.of thiocarb- 
anilide). Commcieial samples occasionally contain 
a trace of aniline, which also absorbs bromine. This 
may be determined as follows * 20 g. of the sample 

is shaken with 100 e.e. of cold dilute by droehlorie 
acid (1 : -1), the liquid is tillered and the iiltrate and 
washings are diluted to about 200 or., and after 
adding 5 e.e. of 20% potassium bromide solution, 
titrated with A/5 bromatr solution at the room 
temperature. Any aniline thus found should be 
allowed for m tin* determination of tbiocarbanilide 
by Inornate titration. Commercial samples also 
generally contain small amounts of substances which 
contain more sulphur than tbiocarbanilide : couse- ^ 
qucntly a determination of the sulphur content is 
often of value in judging the quality of a sample. 
Tiaees of free* sulphur may be also present : such 
may be detected by extracting in a Soxhlet apparatus 
with carbon disulphide in the* usual way*. 

Determination of total sulphur in l ft it tea than Hide. 
Tbiocarbanilide and its substituted derivatives are 
readily' decomposed bv ignition with an intimate > 
mixture of lime and dry sodium carbonate (4: 1): 
under suitable conditions the sulphur is quanti- 
tatively retained bv the mixture, and may' be deter- 
mined as barium sulphate in the usual way*. The 
ignition is conveniently carried out in a silica tube 
of approximately the dimensions of a test-tube. A 
layer of the pure mixture of lime and sodium car- 
bonate is first put in the tula* to a depth of about 
i in , and then there is addl'd about 0*2 g. of thio- 
carbanilide which lias been intimately mixed with 
about 2 -11 g of tin* mixture of lime and sodium car- 
bonate ; finally the tube is lightly tilled with 
the mixture of lime and sodium carbonate to within 
about H in. from the top. about 8 g. of the mixture 
being required in all. The tube is supported in an in- 
clined position and then gradually heated, starting at 
the top. When tin* top is hot, the lower portion is 
gradually heated with another Bunsen burner, aUd 
finally the whole tube is raised to a red heat. The 
total time of heating is about J hour. ' 9 

After cooling, the contents of the tube are ex- 
tracted with water, 20 e.e. of Huturated bromine 

i0 l’Allftn and fiendemin, J., 1022, ToiT. 
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added with the usual precautions® and the solution 
boiled gently for 10 minutes in an atmosphere of 
carbon dioxide 1 . After cooling, the; excess of titanous 
sulphate iH determined by titration with a standard 
iron alum solution in the usual way. The iron alum 
solution is best standardised against purr, recrys- 
tal lined picric acid. The following table (Table V ) 
gives the results obtained with a number of pure and 
commercial guanidine* by the above method. The 
fast column (mol. \vl. of base calc, from composition 
of pierate) is of considerable interest, as it gives the 
mean molecular weight of all guanidines present. 


tain a proportion, up to 10%, of triphenylguamdmf 
anil, as previously mentioned, this has the effect oi 
reducing the apparent strength as given bv the titra- 
tion with standard acid. Other common impurities 
arc lead salts and a by-product of manufacture, 
tctraphcnvlbiguanide, both of which aro insoluble 
in hot toluene, in which diphonylguanidine readily 
dissolves. 

Trip/ini iffy turn idf ne . A good commercial sample 
should titrate at least 90% with standard acid, using 
Bromophcnol Blue as indicator, should have a 
melting point not lower than 14.V, and should contain 
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In the case of certain commercial diphenylguanidines 
the values obtained arc higher than required by the 
diphenyl-derivative, and we were in fact able to 
isolate triphcm'l guanidine from these produels by 
fractional reerystallisation of the hydrochloride. It- 
should be noted that if a sample of triphenvlguanidine 
contains diphonylguanidine the direct- titration by 
means of stamlard acid and Bromophcnol Blue gives 
a fictitiously high value for the basic content calcu- 
lated as triphenvlguanidine -thus a mixture con- 
taining NN-(>% of triphenyl- and 8-4% of diphenyl- 
guanidine and .4-0% of inert matter would titrate as 
100% triphenvlguanidine. Such a mixture, how- 
ever, would Ik; at once indicated by the molecular 
weight of tlie mixed picratcs obtained. It is within 
our own knowledge that samples of accelerator be- 
lieved to be diphenylguatudino. and tested as such in 
t lif- vulcanising process, were in fact mixtures con- 
taining a considerable amount of triphenvlguanidine. 

The most commonly used guanidines are ,sym - 
diphenyl- and .'u/m-triphenvl-guaiihlines. 

Diphniyltjuannlinr A good commercial sample 
should have a melting point not lower than 142° 

f should contain at least 94% of alcohol soluble 
calculated as diphonylguanidine when titrated 
JV/10 hydrochloric acid using Bromophcnol 
indicator, anil should completely pass a (50- 
all commercial samples con- 

^ * Kj*oht *nd Hlbbert, tot*, (it, Callan, Houdfinon, and Strafford, /or. at. 


not more than 1% insoluble in hot toluene It 
should completely pass a (iO-mesh sieve, The follow- 
ing qualitative test will be found very useful in ordoi 
to differentiate rapidly between diphenv Iguanidinc 
and t riphenylguanidine. 

To b c.c. of a 1% solution of the base dissolved in a 
alight excess of dilute hydrochloric acid, 1 <■ c of 10% 
ammonium thiocyanate solution or 20", u perchloric 
acid is added. Under these conditions pure diphenyl- 
guanidine 1 gives no precipitate whilst triphonyl- 
guanidine gives an immediate heavy wliite precipitate. 
Commercial samples of dipheny Iguanidinc usually 
give a tin hidity or precipitate, the amount of which 
affords a rough indication of the quantity of tri- 
phenylguauidine present. 

(c) Arylbiguanidcs {<j nan ylyuauidi ties). At least 

one member of this class, o-tolylbiyuanide 

NH a -U(:NH)NFt-( , (:NH)-NH-r 0 H l (!K 3 -|-JH 2 0. 

is now on the market as a vulcanising aeccleratoi 
under a trade name. The phenyl- and tolyd-bi- 
guanides arc wliite substances, moderately solubh 
in cold and easily soluble in hot water, and crystallise 
from water in glittering plates. Their aqueom 
solutions are strongly alkaline to litmus, and oi 
addition of a drop of copper sulphate solution givi 
an immediate pinkish flocculent precipitate. The} 
are thus readily distinguished from the arylguan 
idines. The molecular weight of a substance suspectec 
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water is added, and the solution heated for about 20 
minutes to oxidise any sulphide. The liquid is then 
made slightly acid with hydrochloric acid, boiled till 
the bromine is removed, filtered, and the filtrate and 
washings precipitated at the boiling point with 
barium chloride solution in the usual way. A blank 
determination must be carried out on the same 
amounts of reagents to allow for any sulphate present, 
ft is noteworthy that the camphor method for deter- 
mining the molecular weight fails in the cast' of thio- 
carbanilide, and hence the method cannot be em- 
ployed in distinguishing thioearbanilide from its 
higher substitution products, c.<f., ditolylthiourea. 
The following are examples of results obtained w r ith 
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A good commercial sample of thioearbanilide should 
have a melting point not lower than 147-5° and 
should test at least 94% by the bromate titration ; it 
should not contain more than a trace of aniline and 
inorganic matter (ash), and should completely pass a 
30 -mesh sieve. 

Suhst it utrd th i ora rbanil id es. JJi-o- tohjlfli iou mi . 
(CH. ; j’( , 0 l[ 4 *NH) 2 :(-':S. This substance crystallises 
from alcohol in fine white needles of m p. 155'. It 
cannot lx* tit ruled by means of potassium bromate, 
as, although absorption takes place, no definite end- 
point can be obtained. 

Di-p-tohjlfh iourca. This is only very sparingly 
soluble in alcohol, and is best recrystallised from 
benzene. The recrystnlliscd substance melts at 
175°. The sulphur content of these two compounds 
may be determined by the method described under 
thioearbanilide. A sulphur determination on the re- 
crystallised product is of great help in characterising 
a substance suspected to be thioearbanilide or a sub- 
stituted t bioearbanilide. 

Dr riva fires of difhioeurbamie arid. The alkyl deri- 
vatives of dithioearbamie acid, NH 2 -(VS-8H, are fre- 
quently used as accelerators and various derivatives 
are met with commercially', the NH 2 group of the 
parent substance being substituted by methyl, ethyl, 
or piperidvl groups, whilst the acidic hydrogen may' 
be substituted by' metals such as zinc, or aliphatic 
amines may' be added on to give substituted 
ammonium salts. These substances are very 
readily' prepared by the direct union of carbon di- 
sulphide and an amine, and as most amines react 
readily a considerable number of derivatives are 
possible, but only” the following are generally met 
with commercially' : dimethylammonium dimethvldi- 
thiocarbamate * (CH 3 ) 2 N-(AS-S:NH 2 (CH 3 ) 2 ; *' di- 

cthylammonium diethyklithiocarbarnato (C 2 H 5 ) 3 
N-C\S-8-NH 2 (C 2 H 5 ) 2 ; zinc dimethyldithiocarhamatc 
f(CH a ) 2 N-( \S-S] 2 Zn, and the corresponding zinc diethyl 
derivative and piperidinium piperidyldithio- 
earbamat e. (piperidinium pentamethylenedithiocarb- 
amate). 

As a class these substances are readily recognised 
by the fact that they liberate carbon disulphide on 


warming with dilute sulphuric acid, the sulphate of 
the corresponding amine bring simultaneously formed. 
After distilling oil the carbon disulphide, the residual 
solution is made alkaline and the I i bonded base re- 
covered by distillation, and identitiori by converting 
into the corresponding platmiehloi ule and determin- 
ing t lie platinum content of this by ignition Piper- 
idine is readily recognised bv its odour and by recon- 
verting into the dithioearbamate derivative by treat- 
ing with carbon disulphide and drict mining the 
melting point of the product (172 ) after re- 
erysta (lining from alcohol 

These substances are such powerful accelerators 
that they are usually sold commercially in the form 
of mixtures containing a. considerable amount of 
diluent such as kaolin. The determination of the,, 
amount of active constituent, therefore becomes a 
matter of considerable importance, and hence the 
following method has been devised. It is based on 
the fact that these substances decompose quanti- 
tatively' cm distillation with dilute acid into carbon 
disulphide, which can be distilled oil and determined 
bv absorption in alcoholic potash and titration of the 
xanthate produced 11 and the amine which can be 
subsequently liberated by causlio alkali and deter- 
mined by distilling into excess of standard acid, r.g., 

N(r,H 5 );-CS-S-NH,(CoH 5 ), i H,8(> 4 

:-rs, j [iVH(r 2 K & ) 2 i 2 ,H 2 so 4 . 

[N(C 2 H 5 ) 2 CS-S-1 2 ZiH-2H 2 S0 4 

----2CS 2 -l ( NH(( 2 R ft ) 2 ] 2 ,1 1 2 iSf ) 4 i ZiuS0 4 . 

About 1 g. of tile substance (or a. correspondingly' 
larger amount in the ease of the diluled mixtures) is 
weighed out into a Jong-necked round-bottomed 
flask which can be connected by means of ground 
glass joints to a large-bullied IMube. 12 This is in 
turn connected to a smaller one, and both an* charged 
with approximately 2 A alcoholic potash, the huge one 
holding about 25 e e and tin* smaller one about 3 e.e. ; 
25 e.e. of 30% sulphuric acid is run in to the flask 
til rough the centre tube, which passes almost to the 
bottom of the flask, and the mixture is brought to the 
boiling point and kept gently boiling for about 30 
minutes, a gentle current of air being continuously' 
drawn through the apparatus The carbon di- 
sulphide which is liberated is reulily absorbed by Ihc 
alcoholic potash, forming potassium xanthate, which 
may be titrated with A /JO iodine solution in presence 
of sodium bicarbonate after neutralising the free 
alkali with dilute acetic acid : 


US*-H\,H 5 OH4 KOH KSCSOrjl-, I H.,0 
2HS -OS • ( X\,H 5 h 2 1 S 2 (rSO(Ur r ,) 2 b2HI. 

1 e.e. A7J0 iodine ---0 *000 1 g -mol. (\S 2 0*0001 
g.-mol. of a dithioearbamate 

After the removal of the carbon disulphide, the 
alkaline solution in the absorption tubes is replaced 
by 20 c e. of A T /1 sul])hurie acid, the residual solution 
iri the flask made alkaline with caustic soda, and the 
liberated amine distilled off, a slow current of air 
being continuously aspirated through the apparatus. 
The excess of standard acid in the absorption tubfcfi 
is Anally titrated with A T /5 sodium hydroxide, using 
Methyl Red as indicator. 


11 KndrllllV, .1 , 1909 , 229 Cimtlnc, Coinpt/H Wild., SB. 15 * 8 . 
u t'f. Robert son. “ Thu Determination of Halogens In Oiganlc Compounds,” 
Cbcin. Soc. Trims, 1915 , 107 , 902 - 907 . 
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From the above equations it will be seen that 
alkylammonium alky Id it hiocarba mates when treated 
as described above give two mobs, of amine f»»r each 
mol. of carbon disulphide and hence give an acid 
titre twice that of tin* iodine litre, whereas in the 
case of a metallic salt the two titres are identical. 

In the ease of metallic salts tlie substance, after 
removal of any inorganic diluent by extracting with 
benzene, should be gently ignited and the ash 
examined for metals, particularly zinc. The deter- 
mination of such a metal in the reervstallised pn>- 
4 duct gives at (nice the molecular weight of the com- 
pound and affords a valuable means of identification. 
The following are the results we have obtained with 
"’'various diHiiocarbamates and commercial samples ot 
accelerators belonging to this class 
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The alkyl dithiocarbamAtcs arc* readily converted 
into the cor responding thiuram disulphides h\ treat- 
ment in alcoholic solution with iodine, which is 
rapidly absorbed with precipitation of the thiuram 
disulphide. 

2H 2 N-( 4 S-SU*NICKo -1- 1., IL\H\S*SSUSNIL |- 

filLNH 111 

We have investigated the reaction in the ease of 
f several dithiocnrhumatcM which are soluble in 
alcohol, and find that it proceeds quantitatively when 
A 40 iodine solution is list'd at ordinary temperature, 
and hence, affords a convenient volumetric method of 
analysis. Thus 0*0091 g. of piperidinium piperid- 
yidithiocarhamate dissolved in 25 c.e. of alcohol re- 
quirt'd 50-95 e.c. of *V / 10 iodine, corresponding to 
100% piperidinium piperidyldilhioearbamatc'. The 
titration mixture should he diluted somewhat with 
water towards the end of the titration in order to 
obtain a sharp end-point- with starch indicator. 

Thhumn thsvlithitlm. As stated above, these are 
formed by the oxidation of the corresponding dithio- 
carbamatcs. They are obtained as well-defined 
crystalline substances on reciwstallising from alcohol, 
piperidvlt hiuratn disulphide' liming m.p. 152* and 
tetraethylthiuram disulphide 70 . 

, The thiuram disulphides are less react he than the 
dithiocarbaniates and ditler from tlii'm b\ being only 
very slightly attacked by heating with dilute acids, 
sfjfftnd in not absorbing iodine. Since they are quant i- 
^tatively formed from the dithiocarba mates bv oxida- 
tion, it was thought tlmt it might be possible to 


reduce them quantitatively hack to the corresponding 
dithioearbamie acid, which could then he determined 
by the method previously described. Various re- 
ducing agents in alkaline and acid solution were 
tried, (.(/., sodium and alcohol, aluminium and 
caustic soda, zinc and magnesium with sulphuric acid, 
stannous chloride, titanous salts, etc. In several 
cases the reduction proceeded too far, with the forma- 
tion of hydrogen sulphide, and in others the re- 
action was incomplete or too slow to be of practical 
use. Magnesium tilings with sulphuric acid in 
aqueous-alcoholic solution was, however, found to 
give very satisfactory results, the reaction proceeding 
smoothly and quantitatively. Under these conditions 
the dithiocarbuniic acid as produced splits up imme- 
diately into carbon disulphide and the sulphate of 
the amine, both of which can he determined as pre- 
viously described in the case of the, alkyldithio- 
earba mates. 

RjN-US-H-S-CS-NR* b 2H r 2R 2 NCS*SH = 
2R s NII-i 2(AS 2 . 

The following arc the details of the method as 
finally adopted : 0-5- 0-4 g. of the thiuram disulphide 
is weighed out, accurately into a similar flask to the 
one previously prescribed for the analysis of dithio- 
earbamales, dissolved in 40- -50 c.e. of alcohol, 1 to 
2 g. of magnesium tilings added, and the flask con- 
nected to the U-tuhes containing 2A T alcoholic 
potash. About 50 e c. of 25°, suljihuric acid is then 
gradually added in portions of a fcw r r c. at a 
time and the mixture slowly raised to the boil, a slow 
current of air being continuously aspirated through 
the apparatus. After about 50 minutes the yellow 
solution becomes colourless, indicating tilt* completion 
of the reaction. The heating is continued for about 
15 minutes longer to ensure complete removal of Ihe 
volatile products The solution in the absorption tube 
is Hit'll titrated with iodine as previously described, 
anti the* liquid in the flask made alkaline, the liberated 
amine distilled over into excess standard acid and de- 
termined in the usual way. From the equation pre- 
viously given it will he seen that 1 g.-mol. of a 
thiuram disulphide on reduction gives 2 g -mols.of 
carbon disulphide and 2 g.-mols. of Hit' amine ; hence 
] c.e. of A’/l0 iodine 0-00005 g.-mol. and 1 e e. of 
X /U) acid 0 00005 g.-mol.— e </., 1 e e. of A r / 10 
iodine or A’/lO acid -0*0148 g. of tetraethylthiuram 
disulphide (mol wt. 21)0), or 0*0100 g. of piperidyl- 
thiuram disulphide (mol. wt. 520). 

The following are the results obtained with \nrious 
samples of thiuram disulphides. 
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A MODIFICATION OF THE 
GROSVENOR HUMIDITY CHART. 

BY G. J. r.RKEN FIELD, A.l.C. 

The usual method of stating the “ humidity" of air 
or other gases is as “ grains (ounces or pounds) of 
water vapour per cubic foot," but owing to the change 
of voluino of a gas with temperature, this method 
gives no constant basis on which to calculate. Also, 
since air is described as being, say, 50% saturated 
when the water vapour exerts one-half of its sat unit ion 
pressure at the given temperature, it follows that thero 
is more air in a cubic foot at 50% saturation than at 
100% saturation ; e <j., at 00° E., one cubic foot con- 
tains at 100% saturation, 0-0008204 lb. of water and 
0-075008 lb. of dry air, and at 50% saturation, 
0-0004132 lb. of water and 0*075(509 lb. of dry air 
(data from Kempo’s “ Engineer's Yearbook "for 1921, 
p. 1590). Thus “ percentage humidity " is not 
really a comparable percentage, and oven at a constant 
tomperaturo there is no constant ha sis for calculations. 

To provide such a basis, \V. H. Gmsvenor* pro- 
posed a very simple measure of humidity, namely, 
“ pounds of water vapour per ]>ound of dry air." 
The advantage of this is obvious, for a pound of dry 
air is a constant amount, irrespective of changes of 
temperature, pressure, or humidity. ( Vdeulatioiis 
made on this basis become very simple indeed. It 
is curious that since the publication of this paper, 
very little attention has been paid to it. So far as 
the author is aware, no mention of the system lias 
been made in any publication, excepting in “ Princi- 
p' )s of Chemical Engineering " (by Walker, Lewis, and 
Y-' A ^ *ns, pub. McGraw-Hill, 1923), in which the 
^y si., m is fully described. 

The following definitions are made :~ 

Absolute humidity ( h ) is the number of pounds of 
v a ter vapour carried by one pound of dry air. 

Percentage liur^dity is the number of pounds of 
water vapou^, rtrried by one pound of dry air at a 
definite temperature, divided by the number of pounds 
of vapour which one pound of dry air would carry if 
it were completely saturated at the same temperature. 
It is to he emphasised that* this is not the same as 
“ percentage relative humidity," discussed above. 

Humid heal (s) is the quantity of heat necessary to 
raise the temperature of one pound of dry air, plus 
such water vapour as it contains, by 1° E. (or 1° 0.). 
f Specific volume is the volume occupied by one pound 
of air, when dry. 

Humid volume is the volume occupied by one pound 
of dry air, plus such water vapour as it contains. 

The proposed modification. 

This system, and the chart accompanying it, are 
useful enough in calculations affecting dryers, humidi- 
fiers, etc., where water vapour is carried by air. 
Clearly the above definitions can be road as applying 


* Tram, Am«r. In»q Ohem. Eng., 1008, 1, 184. 


to any other gas, and the chart ma\ 1><> used, if its 
humidity ordinates are elongated in the ratio (mol, w 4. 
of air) ’ (mol. wt. of tin- gas). The "adiabatic cooling 
curves” cannot bo used for any other gas than air. 

In many industrial processes, e.g., the production 
of coal gas, producer gas, etc., the pi eduction is 
measured by a meter in cubic feet, but the molecular 
weight varies from day to day. Jn order, therefore, 
to use the original chart, a gas sample would have 
to ho analysed every time an observation was taken, 
in order to compute the average molecular weight,, 
However, from the temperature and pressure at tho 
meter, it is easy to calculate tho flow of gas in pound- 
molecules per hour, irrespective of the molecular 
weight. 

The proposed modification, therefore, is to express 
tho humidity of a gas as pounds of water per 
pound-mol. of dry gas, instead of per pound of dry 
gas In the accompanying chart, the lines for 100%, 
80%, etc. humidity, and for specific volume and 
humid volume, have been calculated directly from 
Grosvenor’s original figures, by multiplying by the 
molecular weight of air, which, also calculated from 
his figures, has been taken as 28-98. The lines for 
humid heat, and the adiabatic cooling lines, must 
differ with the molecular specific heat (M G/>) of 
different gases. For exact work with a particular 
gas of given composition, these lines would he re- 
calculated from the formula), 

Molecular humid heat (S)=- M( !/> J-0-48H. 


Adiabatic cooling lines, slope 



S 

Gv 


(r w -latent heat of steam, per 11>. at the wet bulb 
temperature in question. For a discussion of these 
equations, and a description of the uses of adiabatic 
cooling lines, soe “Principles of Chemical Engineer- 
ing," loc. cit.) Oil this chart, a value of 7-25 has been 
taken for the molecular specific heat. That this is a 
fair average value for all industrial gases is shown 
by tho following table, in which tho analyses are 
derived from “The Calorific Value of Gas," by J. H. 
Coste, except those for coal gas, which were taken 
at a coke works under the author’s supervision, 
widely different ones being chosen in this case for 
contrast. The specific heats of the constituent gases 
aro taken from data in the above book, and also 
from an article by Lewis and Randall (J. Amer. 
Ohem. ttoc., 1912, 1128). “ Illuminants" have been 

counted as ethylene. 

Tho necessity for this modification of Grosvenor's 
system occurred to the author during some obsorva- 
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lions on the efficiency of Homo gas coolers on a 
coke-oven plant. The gas in question, after passing 
through a “ serpentine ” air cooler, enters a series of 
water coolers at about 60° C. The quantities 
observable are tho gas and water temperatures 
entering and leaving each cooler, and tho rate of 
flow of gas (by a meter situated after all the coolers) 
but not the rate of flow of water. Jn order, there- 
fore, to calculate the rate of transfer of heat from gas 
to water, it is necessary to know the heat content 
of tho gas, and its humidity. That the gas is satur- 
ated at si! points in the system is shown by the fact 
that liquor issues from the seal pot of every cooler. 
To apply the Grosvenor chart would entail a gas 
analysis for every set of observations. By the use 


heat, in C.h.u. per pound-mol. of dry gas (=—S). 
(One Centigrade heat unit, C.h.u., is the quantity of 
heat necessary to raise one pound of water by 

rc.) 

Then heat content - GST (C.h u. per hour passing 
the point in question). 

Or (2) choosing a suitable value for the probable 
MOp of the gas considered, read off the latent heat of 
steam at the temperature T, from the chart (~r) 
and 

H eat content GT (MO p -f rH) . 

The latter method is more accurate, but involves 
slightly more trouble. Other examples of the use of 
the chart will ho apparent. It must be remembered 


thorn dify churl, mollified from the CtroNvmor churl . 
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of the modification here presented, no gas analyses 
are necessary. Tho procedure is as follows : — 
if V recorded gas flow, in cub. ft. per hour. 

T gas temperature at meter. 
p absolute gas pressure at meter (mm.). 
r humid volume at T°C., from the chart,, 
then Vp/76<> t ub ft . per hour at 700 mm. andT°C., 
and therefore Vp/760?’ lb.-mols. dry gas per hour G 
(say). 

From thjgwcorded gas temperature at any obser- 
vation j>omfruie water vapour per pound-mol. of dry 
gas is rc$d from tho chart ( H). The heat content 
of tho ga£ at that point can then be determined by 
of ttjWi; methods. The heat content with which 
AffeiMro concerned is the sensible heat of the gas abovo 
plus the latent heat of the water vapour 

T{1) Accepting the value, 7*25, for MCp, read from 
the plot of humid heat versus humidity, the humid 


that tho chart applies to a total pressure of 760 mm., 
and for any other pressure, p mm., the humidity 
read from the chart must be multiplied by the factor, 
700/p. This is only an approximation, and is not 
accurate when the partial pressure of water vapour is 
not small compared with 760 mm. The adiabatic 
cooling lines have been included in the chart for the 
sake of completeness, but their only probable use is 
in eases of drying of substances by hot flue gases, 
since wet-bulb temperatures of coal gas, producer gas, 
and other industrial gases would usually be vitiated 
owing to the presence of dust and other suspended 
humilities. 

As has been shown, the chart is applicable to all 
important gases, although it is not intended to super- 
sede the original one for the many operations in 
which air is the carrier, such as drying, air condition- 
ing, etc., in which the original will probably be at 
least equally convenient. 
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CALCIUM SULPHATE CEMENT* 

BY C. L. HADDON, M.SC., A.I.C., A.INST.B., AND 
M. A. W. BROWN, B.SO. 

The principal objects of this research were 

(1) To determine the number of allotropic modifica- 
tions of anhydrous calcium sulphate. 

(2) To explain differences in setting properties of 
calcium sulphate from different sources. 

(3) To examine the acceleration of setting by 
other sulphates. 

(4) To investigate the nature of intercrystalline 
adhesion from the evidence obtainable from calcium 
sulphate cement. 

Calcium sulphate exists in three forma which differ 
from one another in their water of crystallisation. 
They are : — 

(1) The anhydrous salt, CaS0 4 , which occurs in 
nature as anhydrite, and is the principal con- 
stituent of flooring plaster. 

(2) The hemihydrato, 2CaS0 4 ,H 2 0, which is the 
important constituent of plaster of Paris. 

(3) The dihydrate, CaS0 4 ,2H 2 0, which occurs as 
gypsum in nature, and is the normal form of 
calcium sulphate in precipitates. 

Van’t Hoff 1 distinguished two forms of anhydrous 
calcium sulphate, one of which lie called “soluble 
anhydrite,” but his conclusions have been adversely 
criticised. 2 Practically all later workers 3 have dis- 
tinguished two or more forms, the evidence being 
the variation in solubility and setting properties of 
flooring plaster according to its mode of preparation 
and varying solubility. Keane 2 , on very little expe- 
rimental evidence, concluded that only one allo- 
tropic modification of calcium sulphate exists, the 
difference in setting rates being due to difference in 
grain size. Dcsch 4 alsd saw no reason for the 
existence of more than one modification. 

The original explanation of the setting of flooring 
plaster and plaster of Paris by Lc Ohatelier 5 was that 
the plaster dissolved, and the less soluble dihydrato 
j was precipitated as interlocking needles, which gave 
the final cement its mechanical strength. It was 
shown by one of the present authors 0 that not more 
than half the mechanical strength is due to this 
interlocking — a possibility which had been earlier and 
independently suggested by Dcsch. 4 Le Chatelier’s 
main evidence was that in alcoholic solutions he was 
able to precipitate such crystals, but Von Weimarn 7 
has since shown that the nature of a precipitate 
depends on the degree of supersaturation, and also 
upon the solubility of the precipitate, every possible 


type of precipitate of the same substance being 
obtainable, from a gelatinous mass to wTll-ddined 
crystals, by varying these conditions. 

Ostwald and Wolski 8 investigated the setting of 
plaster of Paris from the colloidal standpoint. They 
found that : — (1 ) On mixing with water it forms a 
colloidal solution of greatly increased viscosity. On 
deposition of crystals, the viscosity falls. (2) Grain 
size has an enormous effect on maximum viscosity. 
(3) The ago of the ground material affects the maxi- 
mum viscosity, which decreases until it becomes 
constant with material at least one month old. He 
ex pi aims this as duo to agglomeration of particles. 

Neugebauor 3 , in experiments on so-called “ soluble 
anhydrite ” of varying water content, found that 
aluminium sulphate — a powerful accelerator of set- 
ting -did not increase the maximum viscosity, hut 
caused it to be reached earlier. He did not continue 
any experiments once the maximum was passed. He 
was unable to find any increase in viscosity as regards 
flooring plaster, and explained its setting properties 
as due to its lime content. 

Weissenbcrger 3 examined the colloid chemistry of 
anhydrite, but employed a wrong method, which will 
be discussed later. His experimental evidence thus 
needs revision and his conclusions arc valueless. 

Kohland 3 examined the effect of dissolved salts on 
the setting rates, and enunciated the law that “ salts 
which increase the solubility of calcium sulphate 
increase the setting speed and vice versa ” This has 
been disproved in certain cases by one of the aut hors, 0 
and will be discussed later. 

Davis 9 has shown by the occurrence of a period of 
induction in the dehydration of dihydrato that two 
modifications of CaS0 4 ,2H 2 0 exist, and one of the 
present authors has confirmed this by showing that 
when certain accelerators an; used there is first an 
increase followed by a decrease to a constant level 
when the strength of briquettes, under equal condi- 
tions of wetness, is plotted against time. 

Solubility. 

The solubility of the alleged allotropic modifications 
of anhydrous calcium sulphate must differ except 
at the inversion point, and if the variations in setting 
speeds are due to this, the difference in solubility 
must be considerable. The solubility was therefore 
determined. 

Solubility figures for anhydrous call ium sulphate 
are liable to the following errors: — (1) Very fine 
particles are appreciably more soluble than normal 
particles, and with sparingly soluble substances 
supersaturated solutions are formed ; 10 (2) anhydrous 
calcium sulphate absorbs moisture from the air to 
form hemihydrate (see later). Marignac found the 


* Read at a meeting ol the Newcastle Section on Jan. 16, 1924. 
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solubility of the hemihydrate at ordinary tempera- 
tures to be about 10 g per litre ; (2) trom (2) it boo ms 
probable that very finely divided anhydrous salt on 
coining into contact with water will absorb it to form 
the more soluble hemihydiate at a speed suflieiently 
rapid to affect solubility determinations; (4) anhy- 
drous calcium sulphate dissolves very slowly and 
considerable time is necessary for saturation. 

In order to eliminate these errors, the most im- 
portant of which is (2j, the salt, in certain instances, 
was shaken several times with water, and separated 
by centrifuging. It was then washed with mixtures 
oi alcohol and water containing gradually increasing 
percentages of alcohol, and dried ill a current of 
waim air. Quantities of 0-5 and 1*0 g were placed in 
two lOO-cc. llasks containing waiter saturated with 
respect to dih\ drate. The Husks were placed in a 
thermostat for 5 hours and frequently shaken to 
maintain a tut bid solution. The solutions were then 
filtered, the first few c.e, being rejected, and the 
calcium sulphate determined either as barium sul- 
phate or volu metrically as oxalate. There was no 
appreciable hydration in any case 1 examined. 
“Soluble anhydrite” with a. large water content 
showed much hull at ion, but the figures are not in- 
cluded here When the impurity (i'.< hemihydrate, 
etc ) is small, if A solubility using ted g. quantities 
and A } x that using l g quantities, then A -.r is tin* 
solubility of anhydrous calcium sulphate. 

If the impurity is higher, this method fields un- 
satisfactory results us the more highly supersaturated 
solutions precipitate 1 dihydrate. The degree of 
setting thus caused was ascertained in every ease by 
determining the loss on ignition of the carefully dried 
insoluble residue 

The solubility figures shown in Table A were 
obtained The Homing plaster christened Marie's 
cement was some very pure flooring plaster made by 
ignition at 500” (\ The “soluble anhydrite” was 
prepared by heating pure dihydrate to ISO" (\ for 
12 hours, and thoroughly washing and centrifuging 
to remo\e hcmihulratc. 
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The tyvo samples of Marie's cement were washed 
and centrifuged at ditlerent times, 'flu* last two 
samples were not thus treated. The anhydrite had 

i irobablv ahsoibcd a little moisture to form hemi- 
ly drate. This is strong evidence of tlu* existence of 
Only one allot ropie modtlieation of anhydrous cal- 
biuin sulphate. 

Similarly tlu 1 solubility of anhydrous calcium sul- 
phate in 5% ('uS 0 4 ,5H 2 0 solution was found to be 
2*08 g. per litre (the mean of five determinations 
with Marie's cement and anhydrite)- Corresponding 
figures for the solubility ot the dihydrate wen 4 
2*01) and 1*88 g. of CaSO* per litre, show ing in each 


ease 4 a greater solubility of the anhydrous^ salt of 
0-20 g. per litre 4 . In other cxjieriraents with “ soluble 
anhydrite” which had absorbed moisture, this 
proportional increase in solubility was found to 
hold true in calcium chloride solutions ; i.e., when 
the inversion point is not appreciably affected, the 
solubilities of different hydrates of the same salt 
hear a constant relationship to one another in 
solutions of different salts in water. 

It appears to the authors that, except when solu- 
tions are so concentrated as seriously to affect the 
inversion point of gypsum, each modification of cal- 
cium sulphate yields the same substance in solution ; 
therefore, other .salts should affect each modification 
in the same way No published data appear to 
exist on this subject, except contradictory data 
by different workers on the solubility of the allo- 
tropio modifications of phosphorus in different 
solvents, yvlierc the conditions are not strictly 
parallel. 

As 0-r>% of combined water corresponds to 8% of 
hemihydrate, it might he anticipated that when 
cement is made the concentration in solution would 
be that of homih\ drate. Tt was found that even with 
large proportions of water to plaster the sotting rate 
is sufficient to keep the quantity in solution below 5 g. 
per litre. This will he referred to later. Some 
“soluble anhydrite” which had absorbed 5% of 
moisture showed a maximum solubility of 0-15 g. 
per litre. 

Borax, which retards the setting of plaster, appre- 
ciably increases the solubility of gypsum. 

It is obvious that Kohland’s theory is untenable. 
The more rapid solution of plaster in sulphate solu- 
tions was shown by shaking 0*5 g. of plaster in 50 c.e. 
of water and copper sulphate solution respectively, 
thoroughly shaking, allowing to stand for 5 minutes, 
and rapidly filtering The copper sulphate solution 
contained 2T4 g. per litre of calcium sulphate as 
against I *70 g for water Similarly, it yvas found 
that the elect neal conductivity became constant 
more rapidly with dilute copper sulphate solutions 
than when water alone yvas used 

In another experiment fi-g. quantities of Marie’s 
cement (which then showed a loss on ignition of 
(Mkl°/<») were shaken yvith 100 e c. of water and of 
2-5% copper sulphate solution respectively; 25-o.e. 
quantities wen 4 abstracted, filtered, and an aliquot 
portion analysed The results are shown in Table B. 
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These results show that copper sulphate causes 
more rapid solution, and the greater difference of 
these solubility figures from the saturation figures of 
anhydrous calcium sulphate, coupled with the much 
greater amount of dihydrate formed, show that it 
also causes more rapid precipitation of dihydratc. 

1 ti order to discover if the action of the copper 
sulphate was to cause peptisation of the solid par- 
ticles, which would thus dissolve more rapidly, the 
rate of solution being proportional to the surface, 
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some elutriation experiments were carried out. The 
modus operandi is described later. Accurate results 
were impossible as solution of the hemihydrato 
affected the particle size and some dihydrate ap- 
peared to be deposited when copper sulphate solution 
was the elutriating medium. The results show that 
measurable pectination does not occur ; hence tliis 
is not I ho explanation. 

The generally accepted theories of solution state 
that the solubility of a salt is decreased by the 
presence of another salt with a common ion except 
when a double salt is formed, when the solubility 
increases. In the case of CaS0 4 ,2H a 0 f the solubility 
continues to diminish with the presence in solution of 
increasing quantities of a second calcium salt, but 
when SO/ is the common ion, an anomalous solu- 
bility curve results in practically every case. 

Published solubility figures show that increasing 
quantities of sodium, potassium, ammonium, mag- 
nesium, and copper sulphates continuously decrease 
the solubility of calcium sulphate to a minimum of 
about T5 g. per litre, when from 10 to 30 g. per litre 
of the second salt is present. Further increases of the 
concentration of the second salt result in a gradually 
increasing solubility of calcium sulphate, till in 
certain instances its solubility bocomes considerably 
greater than in water. This phenomenon is probably 
connected with the strong accelerating action of 
sulphates, but no theory of solution appears to offer 
any thoroughly satisfactory explanation of (‘it her 
phenomenon. 

The dissociation theory of Arrhenius might be 
extended to explain the solubility phenomenon by 
stating that while the sulphate ion of the second salt 
decreases solubility, the undissociatcd molecule in- 
creases it, and the undissociated calcium sulphate 
in solution, as a result, is present under such con- 
ditions that passage into and out of solution is 
facilitated. A saturated solution of calcium sulphate 
is about 50% dissociated in water, thus the accele- 
rating effect of other sulphates is more rapid than 
would be explained by assuming that the setting 
speed varies as tin; concentration of undissociatcd 
molecules of calcium sulphate in solution. 

The formal ion of he mi hydrate. 

One of the distinctive properties of so-called 
“ soluble anhydrite ” is its ability to absorb moisture 
from the atmosphere till it contains about (i or 7%. 11 
Idle same property is shown by every modification, 
as shown in Table 0. 

Table ('. 

Loss on Ignition. 

When that 

made. After time fltuted. 

Pure CaS0 4 ,UHjO heated to 200° C. 

for 1 2 hour* and kept in stoppered 

bottle 1 09” o • • 2-50% 3 months later 

Second sample similarly mildo and 

kept In bottle with cork stopper . . 1'50% . . 5 10% 2 mouths Intel 

Earle's 'cemeut kept In stoppered 

bottle 010% .. 11 35% 18 mouths later 

Pure CHS0 4 ,2H a O Ignited to 750° C. 

and kept in stoppered bottle .. XU. . 0*27% 12 months Inter 

Thus the lower the temperature of preparation 
the higher is the rate of absorption, but as shown 
later, the particle, size increases with rise of tempera- 


ture ; so it may be deduced that the rate of absorp- 
tion varies inversely as the size of the particle, and 
probably directly as the total surface energy. That 
this water is present as hemihydrate is shown quali- 
tatively by conductivity experiments and quantita- 
tively by elutriation experiments. 

In elutriation of flooring plaster by aqueous solu- 
tions which had been previously saturated with 
anhydrous calcium sulphate, there was always a loss 
through solution of an amount approximately equal 
to that calculated from the water content of the 
original plaster. When the original percentage was 
high, it was impossible to obtain satisfactory results 
on account of the large proportion dissolving. 

Two direct tests for the formation of hemihydrate 
were carried out. In the first, some pure dihydrato 
was ignited at 700° 0. for 5 hours, ground to pass 
through a sievo 25,(300 meshes per sq. inch, and inti- 
mately mixed with an equal quantity of pure dihy- 
drato dried in a current of warm air. The mixture 
was kept in a sealed specimen tube for six months. 
The electrical conductivity was then determined, 
25 c.c. of liquid being used and 0*1 g. of solid being 
added at a time. The temperature was constant at 
25° ±0-08° C. 


Table D 4 


Tim#'. 

ItesM.imv. 

Time 

.|{esl8tam- 

Milt. 

Ohms 

Min 

Ohms. 

0 .. 

. 7.V 10 (ri.it. (\iS0 4 

,211 ,0 sol.) 

0 1 g added. 

01 g 

added 

■T* 

. 00 0 


0(1 0 

i.O 

. 00 0 

10 . . 

. . 00 ;> 

55 

01*25 

2.) 

. 070 

00 

. . 02 7 

30 . . 

. . (17 7 

70 

. . 0.1-7 

-10 .. 

.. 07 7 

Ml 

. . 0.5 95 


There is thus conclusive evidence of the presence 
of a much more soluble constituent. These figures 
differ from other conductivity figure's in that with 
each addition, the first decrease in resistance was 
followed by a small increase. 'This increase is 
obviously due to the deposition of di hydrate, and is 
duo to the large amount of dihydrate present acting 
as crystalline nuclei, and perhaps also the /T modi- 
fication of the dihydrato being formed by de- 
hydration, the dihydrate initially crystallising as 
8 salt except under special conditions. 

In the second experiment, mineral anhydrite w r as 
finely ground, and placed in a covered dish over 
water for six months. At tho end of that period, 
the powder was found to contain 15-05% of com- 
bined water. Hero, of course, tho first phase, the 
formation of hemihydrate, had been completed, and 
tho second phase commenced. 

Elutriation. 

In the apparatus used for elutriation a constant 
head was obtained by an overflow apparatus, and 
two nozzles were employed, giving velocities of 
0-223 and 0-42 mm. per second respectively, when 
the elutriating medium was saturated with anhy- 
drous calcium sulphate ; 5 g. of the cement was 
mixed with a bone spatula with some of the elu- 
triating liquid, and the suspension washed into the 
elutriating vessel. The elutriation was then com- 
menced, and the elutriated particles continuously 
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filtered off, the filtrate being transferred to a reser- 
voir. After six hours the operation was virtually 
complete, and the experiment stopped. Perfect 
elutriation was impossible owing to the formation of 
more finely divided particles, gradual solution, and 
also to slight setting when copper sulphate .solutions 
were used for elutriation purposes. When the elu- 
triating medium was 5% copper sulphate solution, 
the head was adjusted to give the same velocity, 
subsequent corrections for density and viscosity 
being made. The amounts of elutriated solid and 
residue etc., were ascertained by filtering, washing 
with saturated calcium sulphate solution, and 
igniting. The figures are shown in Table K. 

Tabu-: 15. 


Klutil.it iog Utjtiii] 

Wnfrr Huturat*’il with (nSo.. 
211,0 


6% Copper rilllplmte mituuilrri 

with e.iso, iiii,o 


S[H)H of CuSO, 

CuSO, 

llijuld. ilutrlatcil, 

rmMue, 

Mm. pfi HfC. h . 

K 

. . 0 223 . . / 1 11 

. . 3 27 

\1 01 

. 3 73 

Mean, l 07 

. . 3 r .l 

fM - -a\i 

2- 20 

V--.W 
Mr.-ill, 2 27 

2 27 

0 223 . . f 1 22 

3 31 

\ I 37 

3 211 

Mnin, 1 30 

3 10 


J.ois. 

K. 


0 14 

0 40 

ft 1(1 


flood duplicates were not obtained. The plaster 
contained 0-40% of water, corresponding to an anti- 
cipated loss of about 0*f> g. if no setting occurred. 

The relalive densities of water saturated with 
calcium sulphate, and of 5% copper sulphate solution 
similarly saturated an* 101 and I 04, and the abso- 
lute viscosities 0-01235 ami 0-01300. 


Stokes’ well-known law states that v - 



v being the constant velocity acquired bv a particle 
of radius r in a liquid of viscosity and (a— /3) the 
difference in specific gravity of the liquid and the 
solid. 


The specific gravity of anhydrous calcium sulphate 
is 2-0. A velocity of 0-223 mm, per second yields 
21-4% elutriated, and of 0-42 mm. per second, 45-4% 
in calcium sulphate solut ion. A velocity of 0-223 mm. 
per second in copper sulphate solution is equivalent 
to a velocity of 0-240 mm. per second in water, 
which would bo expected to elutriate about 25%. 
The actual amount elutriated was 2(i%. As the 
experimental error is several per cent., there is 
obviously no appreciable poptisalion, which should 
occur if acceleration is to be explained thereby. 


Agglomeration of particles. 

The effect of intensity and duration of heating on 
the size of part icles was also investigated. To avoid 
any loss, clry paraffin was used as the elutriating 
medium. 

y" The constants for the paraffin were —velocity of 
V' flow 0*233 mm. per second, specific gravity 0-817, 
and viscosity 0-02062 dyne. 

The following results were obtained Original 
dihydrate, d 2-30, 5f>«8% elutriated. Dihvdrate heated 
to 200° 0. for 12 hours, 59-0%; heated to 440° C. for 
12 hours, 24*8% ; and heated to 440° C. for 00 hours, 
8*9%. Thus, despite the greater amount of dihy- 
drate elutriated on account of its lower density 


(equivalent to 39% of anhydrous salt) it will be seen 
tiiat dehydration decreases the size of particles, 
and agglomeration of particles is caused both by 
increasing the temperature and duration of heating. 

It is generally stated in text-books that the aggre- 
gation of particles when precipitates are boiled is due 
to the finer part icles re-dissolving, and precipitating 
on the coarse particles. That this is not the case 
with calcium sulphate is shown by the data given 
below. 

The solubility of flooring plaster was determined 
at higher temperatures under conditions similar to 
those in the solubility experiments previously 
described. The temperatures varied from 50° to 
65° C. in different experiments. Between these 
temperatures the solubility of dihydrate varies from 
2-01 to 1-93 g. per litre, and the solubility of anhy- 
drous flooring plaster must be higher, as these tem- 
peratures are below* the inversion point of the dihy- 
drato. The figures obtained varied from 1*39 to 
1-90 g. per litre in different experiments. The higher 
figures were due to the fact that in some experiments 
the solvent w r as partially saturated with dihydrate 
at the beginning of the experiments. There was 
obvious coalescence of particles, and no hydration. 

The solution was never saturated with respect to 
anhydrous calcium sulphate, u-t coalescence of 
these particles occurred. The phenomenon must be 
clue to the same cause as the agglomeration of par- 
ticle's on heating, 1 he particles colliding and adhering. 
In the ease of the solid alone, the movement of the 
particles is obviously due to Brownian movement, 
the amplitude at ordinary temperatures being 
sufficient to bring small particles in suitable contact 
with other particles, and at. high temperatures the 
larger particles also acquire sufficient amplitude or 
velocity. 

The colloidal theory of the setting of flooring plaster. 

It h as already been stated that the setting speed 
prevents very high supersaturation, and hence the de- 
position of colloidal precipitates. The supersatu ration 
with plaster randy rises above 2 g. per litre. 

Weissenberger 3 considered that he had established 
the existence in metals of colloidal phenomena. His 
experimental method consisted in determining the 
depth to which a Vicat needle penetrated into a mixture 
of finely powdered anhydrite and solution. The depth 
was plotted against time and an t-* -shaped curve 
obtained in each case. He argued that an initial 
set took place at the steep part of the curve, and the 
final hardening later. The first stage of setting he 
regarded as colloidal — the absorption of water to 
form a gel — and he associated hardening with the 
deposition of crystals of dihydrate. He also found 
that the maximum strength was obtained with 16% 
of w*uter, as against a theoretical value of 26*7% for 
perfect hydration. It is obvious from other figures 
that only part of the anhydrite had hydrated, and 
thus the optimum percentage of w r ater is a function 
of voids between the particles and rate of evapora- 
tion, and has nothing to do with the amount neces- 
sary for hydration or with colloidal phenomena. 
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To tho authors it appeared that the penetration 
of a Vicat needle would fall into three periods : — 
(1) In the early stages tho needle would penetrate 
practically to tho bottom, just as if allowed to 
fall into wet powder. (2) The plaster is becoming 
sufficiently strong to bear the weight of the needle ; 
this is tho steep part of the curve. (3) The plaster 
is strong enough to bear the weight of the needle, 
but the momentum of the needle carried it a small 
distance into the plaster — the final gentle slope. 

To prove that this was the correct explanation, tho 
“ dash-board ” of the needle was filled with oil, tho 
plunger lifted, and allowed to fall under the weight 
of the needle. This insured a constant velocity of 

E enetration. Tho woight of the needle was altered 
y placing different weights on tho pan. The depth 
of the pat was 40 mm. Tho figures in Table F were 
obtained, and are plotted in Fig. 1. 

Fio. 1. 



Table V. 


Time. 

Min. 

Pan uf. : 300 g. 

Height In millimetres. 
750 g 

1 200 g, 

0 

0 

0 

0 

10 

1 . 0 6 


— 

20 

1-6, 2 0 

— 


30 

3 6, 3 6 

. . — - 

- . 

40 

6 0, 4 0 

. . — 

— 

60 

7-6. 9 5 



60 

12, 20, 8 

. . 

— 

70 

27, 17, 21) 

. , 

. — 

80 

36. 34 

. 


90 

37, 37, 37 

2 5 

0 

100 

38, 38 

3 

0 

110 

30, 39 

8, 9 

0 5, 0 5 

120 

39, 39 5 

16, 10 

0, 1 

130 

39 76, 39-75 

38, 13, 14 

2, 6, 4 

140 

39 75 

30, tO, 11 

2, 8, 7 

160 

— 

35, 11, 32 

9, 7 

160 


32, 34, 35 

8, 19, 8 

170 


35, 37, 36 

9, 10, 20 

180 


38, 37, 37 

20, 12, 32 

190 

. . • — 

38, 38, 38 

32. 29, 34 

200 

— 

*39, 38, 39 

30, 36 


The erratic figures on the steep part of the curve 
fford additional evidence that the strength then is 
ust sufficient to bear the weight of the needle, and 
4 not connected in any way with colloidal phenomena. 

Modifications of dihydrate. 

In o^der to confirm that monoclinic CaS0 4> 2H 2 O 
an act as crystalline nuclei as well as the normally 
ormod orthorhombic variety, some mechanical expe- 
iments were carried out. The results are shown in 
?able G 

Table G. 

Proportions o( mixtures. xr^or. Am.™ n t *u,r. 

Flooring 
plaster. 

R. 

360 
840 
880 
320 
800 


Monocllnio 

Tensile strength In lb. per an. In. 

crystals. 

Arter 

After 

K. 

6 hours. 

24 hours. 

Nil. 

60 

200 

10 

70 

280 

20 

107 

860 , 

80 

105 

350 

. 50 . 

ih - 

280 


The acceleration of sotting shows that the dihy- 
drate has acted as crystalline nuclei. A patent by 
Linck in 1908 covers this method of accelerating 
setting, but it is unsatisfactory from tho practiced 
point of view. 

Tho great differences in setting speeds caused by 
varying conditions are shown in Table H. Two pats 
of flooring plaster and distilled water were made 
under similar conditions. Specimen A was covered 
immediately with a little distilled water, and B 
exposed to air in the ordinary way. Samples of 
each specimen were dried, and tho percentage of 
combined water was determined. 


Table H. 


Percentage of combined water. 
A II. 


After 2 days 


(i dll 
0 80 
l or» 


0 70 
:i ho 
(I 83 
12 75 

14 00 


These figures illustrate difficulties in gauging 
setting speeds by determination of the percentage 
hydration. 

lnlcrcry stalli ne cement. 

The well-known theory of Hosenhain 12 of the 
existence of a powerful intercrystalline cement, 
amorphous in nature, has not been universally 
accepted, and F. C. Thompson 13 has put forward ail 
alternative surface tension theory. Metallographic 
methods do not afford conclusive proof of either 
theory. 

Experiments were carried out to examine the 
adhesion of set plaster. It was considered that if an 
amorphous intercrystalline cement existed, it must 
be much more soluble than crystalline gypsum, and 
its existence confirmed by electrical conductivity 
methods. The following experiments were made : — 

(1) A flooring plaster (distilled water paste) was 
rammed into a tube, and a piece of copper wire 
inserted into each end of the paste. Tim paste was . 
kept moist for one month, when it thus became fully 
hydrated. It was then again saturated with water, 
and allowed to dry, the resistance and weight being 
determined daily. The specimen was finally dried 
in a desiccator. The experiment was stopped when 
the resistance reached 10 million ohms, the initial 
figure being 5000 ohms. The conductivity per gram 
of uncombined water was plotted against the water 
content, but no sudden increase of conductivity was 
found when the water content became very small. 

(2) Briquettes were made, care being taken that 
the hydration was complete, and saturated with dis- 
tilled water. f The resistance was determined, and 
the briquette repeatedly strained in the hope of pro- 
ducing more amorphous material. It was found that 
tho elongation of tho briquette decreased the re- 
sistance by 30%, the original resistance being re- 
stored by slight compression. This method was 
useless for the purpose intended. 

It was thus found necessary to revert to mechanical 
tests. In a previous paper it was shown that the 
strength of dry briquettes was reduced by 50% on 
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soaking in water or saturated gypsum solutions. 
Mineral oils did not decrease the strength at all, nor 
did absolute alcohol, though mixtures of alcohol and 
water affected the strength, according to the per- 
centage of alcohol. 

The effect of saturated calcium chloride (in which 
calcium sulphate is only very sparingly soluble) and 
of glycerin (in which it is more soluble than in water) 
was studied The calcium chloride solution was 
found to reduce Ihe strength in the same degree as 
water. The results are shown in Table J. 

Table J. 

>o. of t>rif|iu.‘th'B Tri»H)!(‘ nlrt ntfUi 
UsM. (Il>, iur**q in). 

Dry In ir|iicf tc , , . .. . 2 .. fisil, Hi 

fv/iiknl in water ... 2 410. 4*2". 

Snaked in Hat 11 ruled end, solution :i 400, 4 >0, t40 

Soaki d In ulyn I in . . 2 ‘170,50(1 

The glycerin took several days to permeate to the 
centre of the briquette, and even then, on breaking, 
certain parts of the fractured surface were not visibly 
permeated. 

It is thus obvious that substances in which amor- 
phous calcium sulphate would be anticipated to 
dissolve decrease (he strength of briquettes, and 
other liquids do not. 

It might be objected that though calcium sulphate 
is more soluble in certain mixtures ot alcohol and 
waler than in saturated calcium chloride solution, yet 
saturated chloride solutions decrease the strength 
more than alcohol solutions. The cause* of this is 
probably due to surface tension. For this reason the 
composition of a solution alters as it soaks up into 
blotting paper, and the same must happen in a 
briquette*. Thus the composition of the solution in 
the centre of a briquette is probably very elilTerent 
to the composition at the surface. 

The evidence obtained supports Rosenhain’s theory 
against Thompson's theory of the cause of inter- 
crystalline strength. 

Conclusions. 

The following conclusions may bo drawn from the 
above work :-~ 

(l) Only one* modification of anhydrous calcium 
sulphate exists : its solubility at 311° C. is 2*29 g. 
per litre and in 5% copper sulphate solution 2*08 g. 


per litre, against the corresponding solubilities of 
gypsum of 2*09 and 1*88 g. of CaS0 4 respectively. 

(2) Kohland’s theory of the catalytic action on 
setting of other salts is shown to be incorrect. Cal- 
cium sulphate dissolves and precipitates more 
readily in the presence of copper sulphate. 

(3) Flooring plaster consists essentially of anhy- 
drous calcium sulphate and hemihydrate. 

(4) Anhydrous calcium sulphate absorbs moisture 
from the uir to form hemihydrate, the speed depend- 
ing on the particle size*. 

(.•>) Agglomeration of particles is increased by in- 
tensity and duration of heating. 

(0) Growth of particles in precipitates is due to the 
particles adhering and not to the finer particles dis- 
solving and roprecipitating. 

(7) The different setting rates of different plasters 
are due to the particle size and percentage of hemi- ' 
hydrate. The importance of external conditions is * 
also shown. 

(8) The setting is caused by the interlocking of 
the needles of precipitated dihydrate and by crystal 
adhesion. 

(9) Crystal adhesion due to amorphous cement 
which dissolve's in certain solvents, with corres- 
ponding loss of mechanical strength. 

Finally, wo wish to express our thanks to the 
Chairman and Directors of Messrs. iSwan, Hunter and 
VVigham Richardson, Ltd., in whose laboratory 
this work W'as done ; to the Department of Scientific 
and Industrial Research for a grant to one of us 
from the Building Research Board; and to Messrs. 
Earle’s, Ltd., for supplying a sample of very pure 
flooring plaster made under works conditions. 
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THE PRESERVATION OF FOOD BY 
STERILISATION. 

BY CLARICE M. DUGDALE.* 

The method of preserving food for an indefinite 
period which is used in all its essentials to-day, 
was first introduced in 1810, in Paris, by Nicolas 
Appert, who published his discovery in a com- 
munieation to the Consulting Bureau of Arts and 
Manufactures. 

This communication has recently been translated 
in America, and the gist of it cannot be expressed 
more adequately than in Appert’s own words : — 
“ Before entering into the details of the execution 
of my process, I ought to say that it consists 
principally : — 

(1) To enclose in the bottle or jar the substances 
that one wishes to preserve. 

(2) To cork these vessels with the greatest care 
because success depends chiefly cm tho closing. 

(3) To submit these substances thus enclosed to 
the action of boiling water in a water-bath for 
more or less time according to their natures 
and in tho manner that 1 shall indicate for 
each kind of food.” 

At that time the current theory of putrefaction 
was that of spontaneous generation, and Appert 
explained the success of his method as follows : — 
“ The subject of heat has the essential quality in 
itself, not only of changing tho combination of the 
constituent parts of animal and vegetable products, 
but also, if not of destroying, at least of arresting 
for many years tho natural tendency of these same 
products to decomposition.” 

Tho growth of tho science of bacteriology in the 
latter part of the last century gave the clue to tho 
true explanation of the ^practical success of this 
process ; it was shown that the decomposition of 
organic materials was due to the action of small 
extraneous organisms which could be killed by heat. 
Thus foods heated in carefully sealed containers 
were freed from these destructive organisms ami 
were protected from the attack of others as long 
as the seal was perfect. ° 

The problems of food preservation were thus 
clearly defined as follows : — 

(1) To choose a suitable container. 

(2) To seal it perfectly. 

(3) To heat the whole package so os to destroy 
the organisms present. 


V * fcattLM * meeting' of tta> Xewcwtle Section on Dec, nj, 


The different types of container and the several 
methods of sealing them will be considered later 
in their bearing on the sterilising process required 
in each ease. 

The outline of the methods used for sterilisation 
and the principles involved will first be considered. 

The heating of tho sealed packages of foodstuffs 
is usually effected in large metal retorts by steam 
under pressure ; this steam may he supplied from 
a boiler serving several retorts, or by water con- 
tained in the retort itself. Careful comparative 
experiments made by the staff of the Research 
Laboratory of the National Caimers 7 Association in 
America have shown that tho same heat process as 
regards time and temperature has equal sterilisation 
value whichever type of retort is used. 

The problem to be solved is the amount of heat 
to be supplied to secure the destruction of all the 
organisms present. The two most important factors 
in determining this are : — (a) Tho specific resistance 
to heat of these organisms ; (b) the rate at which 
heat is conducted through the mass of the food. 

The resistance of bacteria to heat . 

Bacteria are divisible into two large' groups — 
those which form spores and those which do not. 
Non-sporing (i.e. t vegetative) forms are usually 
readily killed at a temperature of about 00° C. The 
spores of most pathogenic bacteria are killed by 
boiling for a few minutes. Until recent years little 
more than this was known about the resisting power 
of bacteria. 

In 1010 Miss Chick 1 published the results of certain 
investigations of the rate of destruction of bacteria 
in the vegetative form by heat and disinfectants. 
One of the facts which emerged from her work was 
that the resisting power of cultures of the same age, 
from the same strain of bacteria, produced on 
standardised media under apparently identical con- 
ditions, varies very considerably. The cause of 
this variation ls not known. Miss Chick concluded 
from her work that the destruction of bacteria by 
hot water takes place in accordance with the 
logarithmic law of a chemical reaction, in which tho 
individual bacteria behave like the molecules in 
such reaction, and each has the same resisting power. 

Other workers have, however, shown that her 
figures could be explained on the assumption that 
the resistance of individuals of a culture varies 
amongst those individuals in the normal way in 
which biological characteristics arc distributed 


* jr. Hygiene, 1910. 
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amongst a group, i.e. t a large number have a resist- 
ance near some mean value, with fewer and fewer 
of gradually increasing or decreasing resistance. 
These figures showed also that the mean resistance 
varies from culture to culture. 

Tho distinct analogy between the destruction of 
organisms by heat ami the coagulation of their 
proteins has led to the conclusion that this destruction 
W a chemical reaction, involving changes in the 
chemical constituents of the proteins present and 
having a very high temperature coefficient, so that 
at some temperature it appears to take place 
instantaneously. (This, of course, is a very different 
thing from assuming that the bacteria themselves 
behave like uniform molecules.) 

A comprehensive study has recently been made 
in America by Meyer and his co-workers,* 2 on the 
heat-resisting properties of II. bohiUnns. Tho method 
used was to seal up a spore suspension in a hard 
glass tube and immerse this tube in an oil-bath, 
electrically controlled at the desired temperature. 
At a given time the tul>e was withdrawn, cooled 
and opened, and sub-cultures were made on suitable 
media. These were incubated and examined from 
time to time for evidence of germination 

All results gained in this way aro strictly com- 
parable, but, as was pointed out by one worker, 
considerable radiation of heat takes place from the 
glass w'nlls of the tube, ami a definite time elapses 
before the spore suspension itself reaches the 
temperature of the hath. At 120° C. this time was 
stated to be 30 min. The. actual heat-resistance 
of the spores is therefore rather less Ilian would 
appear from these experiments. 

The results of this work may be summarised as 
follow's : — 

(1) The maximum heat -resistance of spores of 
different strains of Barillas bolnliuus may, under 
exactly similar conditions, exhibit enormous varia- 
tions ; r.g., 78 strains of type («) were examined 
and the resistance at ^0o°(\ was found to vary 
from 3 min. to 80 min. 

(2) Spores of the same strain showed marked 
variation in their powers of resistance. This made 
comparative determinations of the resistance under 
different conditions impossible, as the effect of the 
changed conditions could not be distinguished from 
the normal variations. It was, however, found that 
the drying of the spores under carefully standardised 
conditions left them witl» constant though slightly 
reduced resistance. The study of the effect of certain 

-reagents could then be carried out on dried spores. 
In this w r ay it w f as found that : - 

(3) The resistance Is greater in a neutral medium. 
With increase or decrease of the hvdrogen-ion 
concentration tho resistance falls off. 

(4) For a give#' spore suspension, the resistance 
varies Avith the'^^rioent rat ion. 

(5) In ^lAtEKUw^^containing amino-aeids but no 

„ other nifrogen compounds, the spores 

exhibiteBWRiively low resistance. 

(0) jIiS|j|8totance hi the juices of certain canned 
foods jpeSSJhed almost constant despite a very 


considerable difference in hydrogen-ion concentration, 
of the juices. 

In addition Meyer found that young moist spores 
are the most resistant ; they can be kept for a few 
days at 0° C. without losing their resisting power, 
hut cannot be so kept at 20" or 37° C. Dried spores 
retain their resistance when kept at 0°, 20°, or 37° 0. 

The germination of spores may be delayed for a 
long time without the spore necessarily being killed; 
e.flr., B. bolvlinus has been known to germinate 
after a year's incubation at 37° C. 

The media and conditions most favourable to the 
production of resistant spores were studied, and 
then the resistance of a large number of suspensions 
w T as determined under the conditions most favour- 
able to resistance. 

The maximum survival times of B . botvlinus and 
two other anaerobes as found by Meyer are as 
follows : — 


TimiijktuUuv. 

120 

nr. 

110 

105 

100 


Time (minuted) 

Jl. Miilinu*. J). *por<>t)me B. Muni. 

\ 

10 - — 

3,1 12 

1 IK) 45 21 

:wo l.io on 


These show that B. hot alia us in its most resistant 
forms is markedly more resistant than the other 
common anaerobes. 

The sterilising process used for any food must 
be based principally on the maximum heat-resistance 1 
of the organisms which may he present. 

Bacterial contamination.- -Owing to the widesprea 
distribution in nature of bacteria of different kinds, 
it is impossible to prevent some organisms from 
gaining access to foods, particularly in transit, 
how r evcr careful and adequate may be the covering 
of the foods. Moreover, fruits and vegetables have 
been found in perfectly fresh condition to carry on 
their surfaces soil organisms, which aro not removed 
by washing. The number of bacteria present in 
food before the sterilising process may, how r evcr, 
be minimised by attention to strictly sanitary con- 
ditions in transit and preparation, and to the 
reduction, as far as practicable, of the length of the 
preliminary stops in manufacturing or packing. 
It is particularly desirable that cooling processes, 
where necessary at all, should be carried out as 
quickly as possible. 

It has been found, however, that a few very 
highly resistant spores may be produced in very 
young cultures of certain organisms, and the strictest 
regard to sanitation cannot entirely preclude the 
occasional access to food of various types of spoilage- 
producing bacteria. 

The following study of tho conditions affecting 
the sterilisation of preserved foods was undertaken 
with a view to determine the steps necessary to: 
eliminate' trouble from such accidental sources. 

Much more needs to be known about the distri- 
bution in nature and the resistance to heat of non- 
pathogenio organisms, which are mainly the cause 
of spoilage in preserved foods. In this connexion 
the following experiments made by tho author on 
the resistance of certain sparing aerobes may be 
described. ■ , . ' " & 
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In empirical tests on the sterilisation of food 
- mixtures it was noticed that a group of sporing, 
aerobic organisms frequently survived what seemed 
a very severe heating, and it appeared to be desirable 
to determine their distribution, the degree of resist- 
ance to heat normally exhibited, and what would be 
their action if allowed to develop in the foods. 

They wore, therefore, carefully isolated and their 
cultural characteristics examined. A bacteriological 
study of various foodstuffs was also made. This 
showed the organisms to be widely distributed in 
foods, particularly cereals, as normally olfered 
for sale. 

The chief characteristics of the group are as 
follows : — 


*' Phoenix cap ” method, in which the cap is clafnped 
tightly on to the jar by a mechanical device, the seal 
being made air-tight by a rubber ring between the 
lid and the jar. This leaves a layer of air on the 
top of the jar which is evidently sufficient to permit 
of the development of these aerobic organisms. 
It is necessary, therefore, to use a sterilising process 
adequate to destroy these, if spoilage is to bo 
prevented. 

Some knowledge of the resisting power of the 
organisms was therefore desirable. From preliminary 
tests on their resistance in foodstuffs it was con- 
cluded that three of them, «, /$, and y, were more 
resistant than the others, and about as resistant as 
each other. 
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Milk 
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. Alkaline and pep* . 
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. 
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The most important of those characteristics are 
the almost complete absence of fermentation on 
carbohydrate? media and the definite though varying 
proteolytic action of all the members of the group. 
The last one is noticeably different from the others ; 
it was isolated only from a mixture of foodstuffs 
and was never definitely traced to its origin. It 
has terminal spores, and produces a slight putre- 
factive odour on milk and egg-meat broth. It was 
thought that it might really be an anaerobe with 
unusual stability in the presence of oxygen, but it 
was not successfully grown under" anaerobic con- 
ditions. -On the other hand, two of the aerobes, 
a and ft, could be readily grown under the degree 
of anaerobiosis normally produced in a Buchner tube. 

The different organisms were inoculated on to 
jars of meat which were then sealed as usual, 
incubated, and examined after some weeks. In 
each ease the organism was recovered, and changes 
in the meat had definitely taken place, though tho 
nature of these ehanges was not investigated. There 
was no objectionable odour or taste to be noticed, 
but the meat had entirely lost its characteristic 
meat flavour, and had deteriorated markedly. No 
marked change in the reaction of the meat was 
noticeable. 


Tho tests were- made on ordinary nutrient broth 
cultures for convenience in detecting growth and 
also )3eeau.se it seemed that such broth was fairly 
similar in essentials to the foodstuffs under con- 
sideration. The heating of tlx; cultures at Jf)0 J 0. 
was effected hi tho steamer ; at higher temperatures, 
the experiments were made in the autoclave, tho 
time taken after closing the autoclave before reaching- 
tho desired temperature, and the time taken to 
“ blow off ” the pressure before opening up, being 
in each ease carefully noted and controlled. 

Tho tests were mainly made on one type of 
organism (J3) and fall into three groups : - 

(1) Tests made on lfi-hr. old cultures to determine 
the approximate resistance of young cultures, as 
under normal conditions of preparation of food for 
preservation by heat, the time in which development 
of the organism Is possible would be limited to a 
few hours. 

(2) Tests on 24-hr. old cultures in which a pellicle • 
had formed definitely, and a large number of spores 
were present. 

(3) Tests on 10 — 14-day old cultures in which no 
vegetative forms were found. 

Tests at 100° C. — A large number of experiments 
may bo summarised as follows : — The maximum 


It may be mentioned here that one of the most .Jieat-resistance found for a 10 -hr, old culture at 

iWiLAfnWiT xLL : 1 re , r L .. * vl.* 


m3 


I £5 min. It ,vras noticeable that in this 
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particular series, apparently identical cultures shoved 
no growth in three weeks after heating for 5, 10, 15, 
and 20 min. respectively, and yet cultures heated 
for 55 min. grew out in two days. This showed the 
production of a few fairly resistant spores in quite 
young cultures ; these resistant sj>orcs happened 
to be located in the tubes heated for 55 min. 

In the examination of about 70 cultures of 1 day’s 
growth, the maximum heating at 100° C. after 
which growth occurred was 1 i hr., with growth 
delayed for at least 5 weeks. 

When older cultures (10-14 days old) were studied, 
a considerable number survived heating for 5 hr. ; 
several survived 4 hr. and one survived 0 hr. The 
last grew out in less than a week ; some of the 
others only grew out in from two to three months. 
These older cultures therefore showed a detinitely 
higher resistance then the younger ones, probably 
because the increased spore-formation increased the 
chance of the production of some highly resistant 
spores. 

At higher temperatures the following resistances 
have been noted: -5. min. at 115 ; 20 min. at 
108°; 55 min. at 107 ; 45 nun. at 105 C. Many 
more tests would be necessary to determine the 
actual maximum resistance of these spores at these 
temperatures. 

The time required to raise the autoclave to the 
desired temperature was usually 4 min., and the 
time to drop to 100 J C. was 3 min. A broth culture 
immersed in boiling water was found to attain a 
temperature of 100'MA in about 4 min. The above 
processes probably, therefore, represent very nearly 
the actual temperatures which the cultures them- 
selves reached. The autoclave method has, however, 
many obvious disadvantages and could not be used 
where standardised conditions were desired for 
comparative studies. It sufliees, however, to give 
much information for practical purposes. 

In the ease of the heating of the culture which 
survived 1 15 for 5 min . the “ got ting -up ” time of the 
autoclave was accidentally increased to 10 min. ; 
this, therefore, indicates a very high resistance, 
particularly as the culture gmv out in about 
eight days. 

No attempt lias been made to identify these 
organisms, but they are very similar to some of the 
sporing organisms which Savage 11 and bus co-workers 
in their investigations of the bacteria of canned meats 
found fairly eommonh occurring in these foods. 
They show still more marked resemblance to the 
bacilli found widely distributed in cereals, in th« 
course of an investigation of rope in bread. 4 One 
of the latter bacilli in broth culture also resisted 
heating at lOQ.^Q. for 0 hr, 

Amongst %eSfew facts about the resistance of 
, J)actcria Xq heat that really seem to be established, 

. 'the variation in this property stands out as most 
important. In tin 1 present state of our ignorance 
" p|,^th^3!£tiisefl affecting this, it is necessary to take 
* the rii&Ximum resistance that the organism has ever 
shown as the factor to determine the heating to 

/ » » xbe Bacteriology ol Canned Meat and Fi»h,'* Savage, Hunwlcke, and. 

Odder, 1921 ‘ 

* Jordan, JJoyd, Oar*. aq4 McCfcA, J, flygtaic, 1920#1>, ' ; . 


be given wherever it is desired to destroy the ; 
organism with certainty. 

As these commonly occurring sporing aerobes 
described appear to have a maximum resistance of 
quite the same order as B . botulinus , it would seem 
to he possible to determine from their death or 
survival after given sterilisation processes the 
adequacy of that process to destroy all food-poisoning 
organisms, if the tests are made on a sufficient 
number of samples. 

Bate qf heat penetration. 

The second factor of primary importance in the 
sterilisation of foodstuffs is the rate at which the 
heat penetrates to the centre of the food. 

This is influenced by the following conditions : — 

(1) The size and shape of the container. 

(2) The consistency and viscosity of the food. 

(3) Tho specific conductivity of the food. 

(4) The temperature at which the retort is main- 
tained. 

(5) The initial temperature of the food when the 
retort process is begun. 

The actual temperature of the centre of a package 
has been studied by a simple device originally 
designed in slightly different forms by various 
American workers. These studies have shown that 
w r hore (as is usually the case) the consistency and 
viscosity of the food is such as to minimise con- 
vection currents, the rate of heat penetration into 
t he centre of the can is very slow. This rate must 
be determined for each typo of package and kind 
of food. 



Curves showing temperature :it (outre of a given food 
paekrt'ie u'ht n held at (1) 108V. for 40 mills , (2) 110° C, 
for 40 [mlus., (tt) 114V. for 40 mins,, ami then cooled 
m nlr. 

Tho consistency of the food has slight effects, as 
curves for the same type of food under the same 
temperature conditions are rarely absolutely identical. 

The initial temperature of the food has a marked 
influence on the time required for the centre of the 
package to reach its maximum temperature, and this 
is of tho first importance in dealing with -certain ; 
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.to 40* C. causes the centre of the food to reach 
1 10° 0. from 7 to 10 min. earlier. This may increase 
the efficiency of the whole processing by 20%. 

Since it is essential for the sterilisation of food 
sealed in a container that every portion of the food 
should receive a given minimum heating, it is 
necessary in calculating the desired retort process 
- to take the temperature of the centre of the pot as 
the basis of calculation. 

Calculation of the process required to sterilise, the 
food, from the resistance of the. organisms and the 
rate of heat penetration. The rate of destruction 
of an- organism at a given temperature varies with 
the temperature. 

Let this rate of destruction ~~f{r ) . 

(If r is the temperature at the centre of the food 
, it also varies in a way which is known, with the 
time t calculated from the beginning of the stcrilisa- 
'' tion process.) 

The destruction at temperature r in time dt ~ 
f(r)dt , and the total destruction in the whole 

, process =* / f(r)dt where p is the total time of the 

t~oJ 

process and the cooling. 

Since the equation representing the relationship 
between the temperature r and the rate of 
destruction at that temperature is not known, the 

value for J f(r)dt cannot be calculated, but it is 

* clearly the area bounded by the curve relating the 
time to the corresponding rate of destruction. 

This curve can be plotted from the resistance 
Curve of the organisms and the heat-penetration 
curve for the food, if the rate of destruction at any 
temperature is assumed to be approximately inversely 
proportional to the length of time required to kill 
the organism at that temperature. The area of the 
curve can then bo determined mechanically, and this 
gives the proportion of destruction effected. For 
complete sterilisation this must at least equal unity. 

Owing to the great variation in the resistance of 
organisms under different conditions, it is always 
necessary to try out calculated processes with the 
organisms present in the actual food and to note 
their adequacy under actual practical conditions. 
In this way something very closely approaching 
complete sterility can bp readily achieved, hut as 
foods must have other qualities besides sterility to 
recommend them, the problems in practice arc 
considerably less simple. 

The practicability of calculated processes . — Too 
prolonged heating destroys the characteristic taste 
and appearance of many foods, and the crucial 
problem in food preservation is to devise that process 
of heating which will eliminate troubles of bacterial 
origin, without impairing the appearance and flavour 
of tho food. 

It has been shown that in the case of highly 
resistant spores the rate of destruction increases 
very rapidly with the temperature after a given 
minimum, e.g., for B. boiulmus, heating for (1 min. 
at 115® C. may be as effective as for 60 min. at 105° 0. 

It is found in practice that the taste and appear- 
of foodstuffs less affectedly a short cooking J 


at a higher temperature than by a slow cooking at 
a lower temperature. This suggests the adoption 
of processes at a high temperature for a short time, . 
e.g., under certain conditions a process of 115° C. 
at 20 min. has tho same sterilising value relative 
to the sporing aerobes described as n process of 
107° 0. for 65 min. 

The treatment of food previous to the sterilisation 
process is also a matter of importance here, and the 
methods employed in packing foods may be briefly 
considered. 

The container materials used are tin-plate and 
glass. Containers made of tin-plate may be sealed 
by either the solder or the double seam method ; 
in either ease tho can is first exhausted of air by 
heating, so that there will he a low internal pressure 
in the sealed, cooled can. This step is largely 
necessitated by the much increased chemical action 
which takes place between the food and the tin-plate 
in tho presence of oxygen. Glass containers may be 
sealed by the Phamix cap, as already described, 
which leaves a layer of air above the food, or by 
one of two methods which remove, the air, so that 
ultimately the cap is kept in place bv the external 
atmospheric pressure. 

In one of these methods— that of the automatic 
cap — the jars arc heated slowly with the cap hofd 
in place by steel bands. This drives out tho air 
and produces the desired low internal pressure. 
Here sterilisation must be carried out in an open 
Water- bath. 

A new method has recently been introduced in 
which tho air is removed from the jar mechanically 
with the lids laid in place. External pressure again 
keeps on the caps after the vacuum is released in the 
exhausting machine. This type of container is 
sterilised in a special retort into which compressed 
air can be introduced. The heating is effected by 
steam under pressure, but the pressure outside the 
jars is maintained at a higher level than that inside, 
by admitting compressed air into the retort. 

Thus in throe of the methods in common use the 
food is inevitably slightly cooked before th a actual 
sterilising process begins. Some types of food must 
also be heated to facilitate Ihe mixing of ingredients 
or to allow the foods to be packed in certain shapes 
of containers. It has been found that where the 
initial temperature of the food is increased the 
sterilising process may be decreased by varying 
amounts depending on the type of food and con- 
tainer, and on the temperature of tho process. 

It is therefore necessary in some cast's where this 
preliminary heating takes place to arrange that tho 
sterilising process shall follow before considerable 
cooling can take place. This assists in effecting 
adequate sterilisation without over-cooking. 

The effect of this heating on tho vitamins of tho 
food cannot be overlooked, but recent work has 
shown that much of tho destruction originally 
attributed by workers in this held of research to 
heat is really due to oxidation. This points to the 
desirability of developing those methods of packing 
and sterilising preserved foods in which no con- 
heat is applied until the partial pressure 
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of, oxygen in the container has been reduced, 'teats 

on some canned vegetables heated only in this way 
have shown that they have retained much more 
of their vitamins than the same vegetables cooked 
in the usual way for domestic consumption. 

The most important factor in determining whether 
a food can be given a perfectly safe processing is 
undoubtedly the size of the container. The outer 
layers of a food package must always receive a much 
greater cooking than the inner. There is therefore 
clearly a practical limit to the size of the container 
v which can be used. Th(; shajH? of the container has, 
however, a considerable bearing here. Values for 
the time required for the centre of the food to reach 
a given temperature have been calculated on the 
assumption that convection currents were entirely 
eliminated, and these have shown that the ratio of 
the length of the container to the diameter .is an 
important factor in determining this time. 

Actual experiments have shown that, with certain 
foods, if the nett volume of a container be doubled 
* with the height approximately constant, the process 
time necessary for sterilisation must bo more than 
. doubled, whilst for a container of the same volume 
but different shape (a reduced ratio of length to 
diameter) the time is only increased by about 50%. 

In America the size and shape of containers are 
legally standardised : if such a course were ever 
contemplated in England the bearing of these on ' 
tho sterilisation of the foods would appear to bo 
a matter for consideration. 

Discussions have taken place recently as to the 
relative merits of tin-plate and glass as containers, 
with special reference to the heating necessary for 
sterilisation, and vaiious public health experts have 
expressed preference for tin-plate. In actual practice, 
however, there are many factors operative to make 
gloss ultimately the more satisfactory. 

(1) A good grade of glass is necessary even for 
the partial sterilisation essential for the production 
of those “ keeping qualities ” which are the sine 
qua non of any type of preserved food. 

(2) When the heating has been carefully planned 
to give tho best effects not only for sterility but 
also for taste, the glass normally used for containers 
presents no difficulties in the way of sterilisation. 

(,‘l) Chemical reaction between the glass and the 
food is negligible, whilst such reaction in the ease 
of tin-plate always occurs to a greater or less extent. 

(4) All faulty glass packages are weeded out in 
the heating, so that spoilage on tho market due to 
leaking glass packages D almost unknown, whilst it 
has boon shown that a very large proportion of 
the spoilage of oumied^gb^ds is due to small leaks 
which either admit the .organisms responsible for tho 


' spoilage, 

. already t 
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admit air f ,^bich enables organisms 
to develop,/ 

id shape rather than the material of the 
/quid, therefore, seem to be the factors of 
importance in devising satisfactory 
processes. 

1 control . — This having been done, it remains 
to^ei^feure that these processes shall l>e actually 
carried out under factory conditions . A temperature^; 



recorder for each retort gives a written record of^ 
the internal temperatures. By a very simple 
method any considerable variation in this temperature 
in different parts of the retort may be noted and 
considerable information as to the actual heating of 
the foodstuffs may he gained. It has been seen that / 
heating to a high temperature for a short time can , 
have the same sterilising value as heating at a lower 
temperature for a much longer time, with much less 
danger of over- cooking. It thus frequently happens 
that the process used is one in which the centre of 
the pot only just reaches the temperature of the 
retort or never roaches it at all, If, therefore, a 
small maximum thermometer is placed with its 
bulb in the centre of a pot which is processed, it 
will register the temperature there at the end of 
the process, because the maximum is only reached 
at the end. If this temperature is that doduoed 
from heat penetration studies under the given 
conditions, then the food must have been heated 
at least as efficiently as is desired. ' 

Tests of this kind have been made on a large 
number of samples placed in different parts of 
different retorts and have shown a very high degree 
of agreement with each other and with tho tempera- 
ture theoretically expected. There seems, therefore, 
no reason to suppose that the temperature in any 
part of the retort differs from that registered by the 
thermographs. 

It has been seen that in preserving food there 
exist many variable factors influencing the sterilising 
value of given retort processes, some of them peculiar 
to the bacteria themselves, others dependent on 
external conditions such as tho rate of carrying 
through certain operations. 

It might appear, therefore, that very consistent 
results could not be obtained, as it might always 
be possible that an organism slightly more resistant 
than those examined might be found. 

Soft ly factors in practical application .—There are, 
however, certain safety factors which allow for a 
considerable margin of variation in practice. The 
resistances of bacteria, as has been pointed out, are 
frequently expressed in terms of tho temperature 
of the oil-bath and not of the organisms themselves. 
If the bacteria could actually be raised instantaneously 
to that temperature this resistance would clearly 
seem less. But the temperature of the centre of the 
pot used for the calculation of the process time 
refers to the actual temperature of the food, and 
therefore of the organisms. In the case of the 1 
higher temperatures this factor may be of very 
great importance. 

Secondly, all organisms not placed exactly in the 
centre of the jar receive more, and in some cases 
very much more, than the minimum heating required 
to kill resistant forms. 

As a result of their investigations of the bacterial 
condition of canned meat and fish. Savage 8 and his 
co-workers came to the conclusion that the successful 
exclusion of air from the contents of cans was of 
greater importance than the sterilising processes 
usually given, because of tho incompleteness of those; 
processes,, 
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&&IU6 rate as tho ether distilled, by means of a 
dropping funnel reaching to the bottom of the 
flask. Tho reaction did not commence until 100 g. 
of the ethyl iodide had been added, and then it pro- 
ceeded violently unless checked by cooling. If, how- 
ever, the sodium ethoxide was warmed to (50°-70° 0. 
and the iodide then added, the reaction began at 
once. After most of the iodide had been added 
and the ether bubbles were no longer visible in the 
mixture, it was found necessary to heat the mixture 
to drive off the other, but the thermometer in the 
still-head did not rise above 45° C. This fraction 
was collected separately and was found to contain 
a trace of ethyl iodide, which was removed by twice 
distilling with solid sodium ethoxide. The yield of 
crude ether containing alcohol was 540 g 

The crude ether distillate (30°-45°) was dried over 
solid potassium hydroxide for one week, and then 
allowed to stand over a mixture of solid potassium 
hydroxide, and potassium permanganate (2 g. of each 
per .100 c.o. of ether) for two weeks, being shaken 
occasionally, and then distilled. The fraction 
34°35 C. was allowed to stand over metallic 
sodium for one week, decanted, and distilled through 
a 12- bulb pear still- head, tho fraction 34*45“ -34*5° 
at 700 mm. being collected. The b.p. agrees exactly 
with that given by Wade and Finnemore.* The 
yield of pure dry other (b.p. 34*45°~34*5°, d 15 5 
0*7109(8), o ir> 1*35543) was 480 g,, or 80% of 
theory on the ethyl iodide used. The ether gave 
negative tests for water, aldehydes, alcohol, halogens, 
and acids. 

The products recovered were alcohol 1300 c.c. 
(d t5 b 0*819), i.e., approximately 90% of the excess 
alcohol used for the solution of the sodium oxide : 
phosphorus 28 g, (93% of that used in excess of 
theory) ; sodium iodide 105*0 g. (88% of theory). 

> For the preparation of 1 kg. of ether by the meUiod 
given in this paper, with a yield of 80%, the following 
quantities are required : -Metallic sodium, 390 g/; 
iodine, 2*4 kg. ; red phosphorus. 140 g. , absolute 
ethyl alcohol, 3 litres ; ethyl alcohol 80%, 1*02 litres. 

* Cht'in Sor. Tuui-t , 1 '*n«* 95. — — ~ 


Detection of halogens.— A method commonl^ 
employed as a test for halogens in organic sub- 
stances is to dip a piece of well-oxidised copper 
gauze into the liquid, and then place the gauze in 
a Bunsen flame, whiMi becomes green if a halogen 
be present. This test was found to be more delicate 
than Lassaign’s test (dropping into sodium vapour, 
adding excess of nitric acid and then silver nitrate) 
even if benzaldehyde were used as a solvent. Burning 
the ether in a lamp as recommended by Riibke,* 
using benzaldehyde as a solvent, failed to detect 
less than 0*05% of the halogen th c. of 

ether. With the copper gauze iv therefore, a % . 
detect 0*05% of ethyl iodide infjed vith l ~ <(e> 0 
of iodine. Tho gauze used absor be&^&CX^ 0 " 5 ^ ']$ ^ 
the ether at one dip, bo that the amount ot 
actually detected is 0*00004 g. It was also fc\*V 
possible to detect 0*01 % of bromine in the e* . v .* 
The delicacy of the test for chlorine wa$| ! 

determined. ' ^ 

Summary. ^ >. 1 

(1) Pure ether can readily bo produced f r 

Williamson’s synthesis, using ethyl iodide 
sodium ethoxide, with a yield of .80% of , 
theoretical amount , calculated on the ethyl iodid, 

(2) The copper oxide test for halogen coropoy 

in ether will readily detect 0*00004 g. of io<^ % 
present as ethyl iodide. 

In conclusion, I have to express my thank’ ■,% 
Professor J. A. hleholield, for suggesting the w £ ’ ; 

and for his help in the preparation of this pape* ■ 

.Department of Chemistry, 

The University, {Sydney. 


Erratum. 

Acceleration of Vulcanisation by Xanthates . By 
D. F. Twiss and F. Thomas (J., 1923, 499-505T). 

Fig. 1 (p. 500 t) should be Fig. 4 and Fig. 4 (p. 501 t) 
should bo Fig 1 

• Z. angew. Chcni., 1023, 30, 150. 
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FURTHER NOTES ON THE CONSISTENCY 
OF ROAD TARS. 

BY D. C. BROOME. 

I^A P revio y s communication by the author on 
Wats§ V6 subject, * several facts were noted which 
d to require further investigation, and the 
[paper is an account of some experiments 
ve been carried out in order to throw further 
n three of theso problems, namely the effect 
consistency of a prepared tar of : — 
he addition of powdered fillers, 
he addition of bitumens, 
he maintenance of tar at an elevated tem- 
brature for long periods. 

The addition of fillers . „ 
tas previously stated that experiments have 
I that granite-dust, limestone-dust, and cement 
ana?»e an identical effect on the consistency of tar. 

however, been found that if limestone-dust 
not m as a filler in granite tar-macadam the actual 
pxpfc obtained are better than if granite-dust 
ln /, onl y filler - The two facts are difficult to 
S ?£!i k eac ^ °ther, and further investigation 
Btiil undertaken to discover an explanation for 
B'dPuperiority of limestone-dust shown in practice, 
ne affinity of limestone for tar is a property t 
r hich, so far as the author is aware, has not been 
ivestigated to any great extent ; but many road- 
lakers contend that there is something in the 
ature of limestone that renders it exceptionally 
litable for use in tar-macadam. Some suggest 
lat the reason is the ease with which limestone is 
ashed under the roller, the road being thus more 
;adily consolidited ; but all limestones do not 
•ush to an appreciable extent. For example, the 
t nest one of Emborough, Somerset, is harder than 
lany other road stones that do not give such 
disfactory results. The only suggestion .put forward 
* explain this is that limestone possesses some 
'operty that is not altogether understood, but which 
is been termed ‘"affinity.” 

Lhe author has found that the apparent similarity 
>ove mentioned between limestone and granite- 
1 st is only temporary. In other words, if a mixture 
tar and limestone-dust is prepared and tested 
^mediately the consistency of the mixture is found 
bo normal, i.c., agreeing with the equation V F ^V X 
iere V is the consistency of the original tar and V, 
at of the mixture of tar and limestone-dust at 
& same temperature. If tested again later, the 
usistency is found to have increased, and it 
iwinue8 to increase until at last a maximum is 
ained in a time varying considerably according 

J*y 1923, 1 W T, J- 


to the conditions of experiment ; from this point 
the consistency remains constant. This increase 
in consistency is such that the final consistency 
(Vl) Is $iven approximately by the equation V L ~ V*», 
The reinforcing effect taking place after mixing is, 
therefore, V s * — V x . In the case of the other fillers, 
no increase in consistency apart from the initial 
increase could be detected. 

The following table gives some consistency figures 
obtained with various mixtures of tur and limestone- 
dust and clearly shows the gradual reinforcing 
effect referred to. 


Table I. 


original 

tar. 

11 

30 

40 

45 

48 

60 

67 

IK) 

06 

1)0 

100 

106 



Nil. 

Hours altor mlxlnir. 




a. 

6. 

24; 

48 



la 

14 

14 

15 

16 



44 

47 

48 

50 

50 



48 

60 

61 

54 

64 



62 

64 

56 

60 

00 



56 

60 

63 

69 

09 



60 

64 

66 

68 

68 



66 

71 

74 

81 

81 



69 

75 

79 

85 

85 



72 

80 

85 

93 

126 

93 

125 



105 

110 

115 



120 

180 

135 

160 

160 



245 

290 

310 

840 

840 



Vx* 

14 

40 

55 

02 

07 

70 

80 

86 

03 

182 

148 

806 


This gradual reinforcing eftect has obviously 
some connexion vrith the superiority of limestone-dust 
shown in practice and is doubtless due to the 
“ affinity ” of limestone for tar, but it is difficult to 
t find a satisfactory scientific explanation of this. 
The following have been suggested us possible 
explanations 

(u) Chemical reaction between the limestone and 
some constituent or constituents of the tar. 

(b) Absorption — the less viscous constituents of 
the tar being soaked up by the stone, the effect 
being as though they were removed altogether 
from the mixture. 

(r) Adsorption — a molecular surface reaction 
between the limestone and certain constituents 
of the tar. 

Of these suggestions the first may bo rejected as 
unlikely (though not definitely impossible) as no 
evidence of any such reactions can be found. Simi- 
larly, the second suggestion is without foundation ; 
and further, the authors experiments , are evidence 
against the validity of this suggestion, for it is 
noted above that the percentage increase in consist- 
ency is higher with tars of high consistency than 
with those of low consistency, whereas the presence 
of a higher percentage of light oils in the latter would 
give greater facilities for absorption if this took 
place. The author therefore puts forward the third 
of the above suggestions as tho one which best fits 
in with the facts. It should, however, be noted 
that this is only a suggestion, as the present state of 
the experimental evidence is not sufficient to allow 
a definite conclusion to be drawn. 
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The addition of bitumens. 

It was recently suggested to the author that, in 
considering the addition of bitumen to tars for road- 
making purposes, it is safe to assume that the lower 
the penetration of the bitumen used, the greater 
would bo the increase in consistency of the tar due 
to tho addition of the bitumen. On investigation, 
however, it was found that the nature of tho bitumen 
must be taken into account, as well as its penetra- 
tion,. The various grades of “ Texaco bitumen, ” 
a petroleum residual manufactured by the Texas 
Oil Co., Ltd., give particularly striking examples of 
this influence of the nature of the bitumen, the 
increase in consistency of a tar due to the introduction 
of one of these products being much higher than 
would bo expected from a consideration of its peno- 
tration alone. This is shown in Table If., which 
contains representative results obtained with mixtures 
of 95% of prepared tar with 5% of hitumen. 

Table II. 


Consistency 
of tnr 

Bitumen. 

Penetration 

Consistency of mixture, 
Ohs Calc. 


f Texaco Xu. 9 

oo 

00 

46 

36 

Mex iihnl to 

45 

48 

60 


.Trinidad 

7 

125 

126 


Tcxuto .No 9 

<10 

80 

66 

50 

Mexiihalte 

45 

70 

69 


Trinidad 

7 

140 

140 


Texaco No. 9 

60 

82 

70 

00 .. 4 

Mexnhalte 

46 

. 72 

73 

1 

'Trinidad 

7 

145 

145 

I 

Texaco No 9 

60 

90 

78 

08 .. 4 

Mexphalte 

Trinidad 

46 

80 

82 

1 

7 

. 152 

162 

f 

Texaco Nu. 0 

60 

145 

100 

90 .. < 

Mexnhalte 

45 

118 

104 

l 

.Trinidad 

7 

175 

175 


The last column is calculated on the assumption 
that the increase in consistency varies inversely 
as the penetration of the bitumen added, tho increase 
due to the addition of Trinidad bitumen being taken 
as standard. 

Hence it follows that if a certain percentage of 
bitumen is being used in the manufacture of tar- 
macadam and it is desired to increase the proportion 
of bitumen without rendering the material moro 
difficult to handle, the use of a softer bitumen will 
not necessarily solve the difficulty. Tn every such 
ease it is essential that the actual effect of the bitumen 
proposed to be used must be determined in the 
laboratory prior to any definite decision being made. 

The. effect of heal. 

It was suggested in the author s previous paper 
( loc . cil.) that the increase in consistency .>f a tar 
when heated might in part be due to the breaking-up 
of complex compounds with increase in free carbon. 
On further investigation, however, no evidence of 
such a change occurring to any appreciable extent 
could be found; but on analysis of the tar, before 
and after h&|4J|ig, an unexpected decree se in the 
percentage acids w r as noted. This is of interest 
m vicw r otj35ie f recent discussion on the occurrence 
of phenols li^tars produced by the carbonisation 
of coal atjgKrarious temperatures. In general this 
supports the results obtained by Sehiitz,* Gollmer,! 

4 

•per., 1WM, 109, 162. Brriuwtoff-Chcrn., 1823, 4, 85. . 

f Breamtoa-ttwtt*. , 1923, 4, 1, 19. 


Morgan and Soule,* Hoffmann, f and Currey^ showing 
that the percentage of phenols in tar decreases with 
increasing temperature of carbonisation. 

The method of conducting the experiments to 
investigate the effect of heat was as follows : — About 
a gallon of prepared tar w*as taken for each experiment 
and after thorough mixing this was divided into 
two portions. A complete analysis of one portion 
was carried out in accordance with the Road Board 
Specification^ and the other portion was transferred 
to an ordinary half-gallon can and a reflux condenser 
connected to the tubulure. The can was surrounded 
by a water- bath which was slowly heated to boiling, 
and this temperature maintained over varying 
periods of time. In this way the tar could be main- 
tained at approximately 100° C. for long periods 
without the slightest risk of any appreciable loss by 
evaporation. 

The time of heating varied from 8 to 24 hours 
and the consequent rate of increase in consistency J 
varied from 0*33 to 2-96 secs, per hour, increasingVi 
with increase in the consistency of the original tar. 
The rate of decrease of the tar- acid content does 
not appear to be related to the original tar con- 
sistency, but varied from 0-01 to 0*12% per hour. 
The results are shown in Table III. 


Table III. 


Expt. 

T. 

V,. 

v,. 

V,V, 

dV/dT. 

A,. 

A,. 

A, A,. 

dA/dT. 

1 .. 

12 

94 

98 

4 

0 33 

2*7 

2 2 

0-6 

0-04 

o 

24 

04 

103 

9 

0-37 

2*7 

1-3 

1-4 

0-12 

3 

8 

96 

no 

14 

1-75 

— 






4 . . 

16 

06 

115 

10 

1 18 

— . 

- — 




Cj • • 

10 

128 

140 

12 

1-20 

3-4 

33 

0-1 

0-01 

0 

12 

220 

230 

10 

0 92 

2 4 

2-4 

00 

0-00 

7 .. 

24 

220 

200 

70 

296 

2-4 

2-1 

03 

0-02 




T 

time in 

hours at 

100° C\ 





v- 

original 

consistency. 

A t 

■w original 

% 

tar acids. 



v, 

final 


, 

A, 

final % 


,, 



In view of this decrease in the percentage of tar 
acids present, it was thought advisable to investigate 
the effect of maintaining tar acids alone at an elevated 
temperature for a number of hours. This was done, 
using about 250 c.o. of the crude acids, as extracted 
from carbolic oil, contained in an ordinary glass 
flask. No sign of change, however, could be detected 
in either the physical or chemical properties of the 
material even after heating to boiling point for 24 
hours. In one caso a slight decrease in viscosity 
was noted, but on further investigation it was found 
that this sample was contaminated with a small 
percentage of creosote oils. It would thus appear 
that the change going on in a heated tar is dependent 
upon the action on the phenols of some other con- 
stituents of tho tar. This view is supported by the 
results obtained by heating carbolic oil for some 
hours at approximately 100° 0., when the percentage 
of phenols as determined by Church’s method is 
decreased by an amount varying with the quantity 
of phenols originally present. A decrease of as much 
as 1% in three hours has been noted in the case of 
an exceptionally rich oil prepared in the laboratory 
and containing 45% of phenols. It has long ago 


* Chew, and Met, Eng., 1922, 028, 077, 1025, lad. Eng. Chwn., 1923, l 
15, 587. Chew, and Ind , 1023, 1178. * 

+ Brennatoff-Chem., 1923, 4, 209, 

1 J., 1923, 179T. 

§ " General Directions and Specifications relating to the Tar Treatment 
of Bo&ds, *' H.M, Btatioifery Office, 1923, 
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been suggested* that in the presence of homologuos 
containing the methyl group, phenol itself may be 
oxidised, with the formation of a triphcnylmethane 
derivative, if this is true, the addition of some 
oxidising substance to heated tar should bring about 
an increased change. The passing of hot dry air, 
free from carbon dioxide, or a mixture of oxygen 
and air, through tar during distillation has been 
found to thicken the residue into a “ reunified tar.”f 
Although this investigation deals only with temper- 
atures below the temperaturo of distillation, it 
seemed possible that even at these lower temper- 
atures the passage of air or oxygen through the 
tar would lead to an increase in the thickening or 
“ resinification ” of the tar if the theory of 
oxidation is valid ; and experimental results obtained 
by the author have supported this. Table IV. 
shows the enormous increase in consistency brought 
about by this passage of air through the tar. 

Table XV. 

v* 




T. 

v,. 


Without, air. With air. 

A. 

8 


60 

.. 65 

75 

20 

12 


94 

98 

100 

02 

12 


220 

230 

360 

130 

24 


94 

103 

200 

07 


It has been suggested by Sender} that the phenols 
present in the low-tomperat/ ,e tar first formed in 
the distillation of coal, as far as they are not cracked 
with deposition of carbon, react with the hydrogen 
present in the distillation gases, being partly reduced, 
with formation of benzene and its homologuos, and 
partly condensed to high-molecular compounds. It 
is interesting to note that at the low temperatures 
employed in the course of the author’s experiments 
there is no evidence of reduction, but rather of 
oxidation, as already stated. The second reaction 
supposed by Schrader to take place during carbon- 
isation, howevor, has been found to occur in the 
case of tars heated to 100° C., as is shown in the 
analyses above referred to, by an increase in the 
f percentage of pitch. The results of distillation 
tests are shown in Table V. 



Hours 


Table 

J.iKht 

V. 

Middle 

Heavy 


Ex lit. 

heated. 

Water. oil. 


oil. 

oil. 

Plteh. 

1 

Nil . 

. Nil 

. . Nil 


15 9 .. 

5-4 

78 6 


10 . 

Nil 

:: ?* 


14 3 .. 

0'5 

79 1 

2 

Nil . 

. Nil 


13-8 . . 

5 5 , . 

80-8 


12 . 

. Nil 

.. 04 


137 .. 

6 1 . . 

79-8 


24 . 

. Nil 

. . 0 3 


136 .. 

6-2 . . 

80-9 


12* . 

. Nil 

. . Nil 


12 5 .. 

00 ,. 

81 6 

3 

Nil . 

. 00 

. . 0-5 


117 .. 

7 3 .. 

79-9 


12 . 

. 08 

. . 0-5 


110 .. 

4 8 

82-3 


24 . 

. 0 6 

.. 0-0 


10-9 .. 

5 3 . . 

82-6 


12* . 

. o r. 

. . 0-2 


108 .. 

0-6 .. 

819 


24* . 

. 0-2 

•Air ( 

.. 02 .. 1M .. 

urrent passed through. 

0 0 .. 

819 


This is also in accordance with what would be 
Expected from a comparison of the constituents 
pf low- and high -temperature tars. 

* In conclusion, there is yet a third action which 
probably takes place, but which the author has 
not yet been able to prove, namely, the formation of 


L *T»chelnltz, Wiener Akad. Bor., 83 , 169. Smith, Chom. Gaz., 1858, 
lNo. 20. Yvon, Pharm. J. Trans, 1881, 1051. 

B P. 16,182 of 1905 (Soe. Anon, des Combustibles Industrie!*) ; E.P 
20,680 of 1000. 

1 t Chem. Zentr., 1922, 1042, 


pyrocrcsols, as shown by Bolt* to take place on the 
distillation of crude phenols. 

The tar used throughout the course of this in- 
vestigation was prepared from hoi izoutal- retort tar 
obtained from the gasworks at Rhyl, Denbighshire, 

Summary. 

(1) An earlier statement that granite-dust, lime- 
stone-dust, and cement all have an identical effect 
on the consistency of tars is modified as a result of 
further investigation, and the final consistency of 
mixtures containing tillers of the granite-dust type 
is given by V K ~-V\ while the use of limestone-dust 
leads to a final consistency V 1< ~V* i 

(2) It is suggested that adsorption is the cause of 
this greater increase in the case of limestone-dust. 

(3) The increase in consistency of a tar due to 
the addition of a bitumen is dependent upon the 
nature of the bitumen, and not merely upon its 
penetration. Soft bitumens sometimes produce a 
greater increase in consistency than do harder 
bitumens. 

(4) If prepared tar is maintained at an elevated 
temperature over long periods of time, several 
reactions take nlace, viz., oxidation of phenols, 
condensation of phenols to high-molecular compounds, 
and formation of pyrocresols. These reactions lead to 
a considerable increase in the consistency of the tar. 
The Laboratory, 

Pemnaenmawr and Trinidad Lake Asphalt Co,, 
Penmaenmawr, N. Wales. 


NOTE ON THE ACTION OF POTASSIUM 
CARBONATE ON LEAD GLASS. 

BY E. A. CO AD -PRYOR, B.A. 

H. Droop Richmond, has recently (Analyst, 
1923, 48, 200) described some interesting experiments 
showing the absorption of appreciable quantities of 
lead and arsenic by potassium carbonate which had 
been stored in lead glass bottles. The facts which he 
r#ords serve again to bring into prominence the 
need for a simple standard test for the suitability 
of a glass for any particular purpose. 

It is well known that glasses vary very considerably 
in their durability and their resistance to attack 
by chemical reagents, and it is also well known 
that though one glass may be more resistant to an 
acid solution than another, yet it may be less resistant 
towards alkaline reagents. 

Any simple test must, therefore, of necessity give 
only approximate results if it is to be regarded as 
a criterion of the general stability of a glass which 
is used as a container for a variety of different 
solutions. Fortunately there are a number of 
tests which will distinguish a really bad bottle, and 
the choice of a specified test for this purpose is gen- 
erally determined by the simplicity of the operation 
and the rapidity with which it can be carried out. 


♦ J., 1887, 040, 


r. 9. 
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A sample of glass with which Mr. Richmond 
carried out his experiments was analysed in the 
present author’s laboratory with the following result: 
SiO, 07*30%, PbO 13-25%, CaO 2-30%, A)/), 
trace, alkalis 17-00%, As/) a 0-34%. It was certainly 
a moflt unsuitable glass in which to store potassium 
carbonate. There is no objection, of course, to the 
use of lead in these bottles - in fact some lead glasses 
are equal in durability to some of the best chemical 
resistance glasses.* 

For instance, sumo experiments were canied out 
with the object of comparing the durability towards 
chemical reagents of a heavy lead glass of com- 
position : — Si() a 47*0%, PbO 40-0%, K a O 7-8%, 
Nil,/), B/).„ AI/) 3 , and CaO traces, with that of 
the well-known Jena chemical resistance glass. 

Losses in mg. per sg. dm. 



Lead- 



potaNh 

3vn% 

Rolling wntrr 

o r> . 

Oft 

AutocUvr, at 183° 

100 

23-0 

llvdtochlorlr arid 

30. 

9-fl 

2JV Sodium nirbomite 

57 0 . 

31-5 

ay e.wiKtjr noda . . 

. 1020 . 

. 112 0 


It will be seen that as regards any of the tests, 
with the exception of that with sodium carbonate, 
the load glass is the better of the two. 

It is necessary, however, to keep the alkali content 
low — below say, 16%. Where glasses contain lead 
or arsenic in large quantities, obviously the danger 
through lack of durability is increased. 

With a view of obtaining a comparison between 
the glass received from Mr. Richmond and a common 
bottle made from a soda-lime glass, samples of the 
two glasses wore painted with a sludge of damp 
potassium carbonate and stored for 12 days. Thus 
the surfaces of the glasses were exposed to a saturated 
solution of potassium carbonate. At the end of 
that time the potassium carbonate was washed off 
the surface and the arsenic in the washings deter- 
mined. The following results were obtained, cal- 
culated as milligrams of arsenic per 100 sq. cm. 
of glass surface exposed to attack : — Glass from 
Mr. Richmond 0-0240, soda-lime glass 0-0018, 
showing a ratio of about 13 to 1 in favour of the 
soda-lime glass. The latter glass was a bottle gl^s 
of medium quality, having an approximate com- 
position of: — SiO a 75-5%, CaO 8-0%, Al a 0 3 0-7%, 
NojO 15-8%, As/)* 0-2%. 

Slaking allowance for the arsenic contents of the 
tw r o glasses, the soda-lime glass is the better as regards 
total solubility in the ratio of about 8 to 1. It must 
not be inferred from these remarks that a soda-lime 
glass will be superior in durability to any lead glass, 
but merely to the particular glass in question. 
There are many medical bottles of “ white flint ** 
considerably superior to the bottle (soda-lime) 
selected for test. The durability increases rapidly 
with rise in the lime content of the glass, a glass 

; — ' 

* J. D. CuUWbOd . nml I>. Wt-hb, J. Soc. GlasH Tecb., 

mis, *, smMP’ ^Ulill- 


contaimng 9%, of lime being markedly superior to a ; 
glass containing 8% of lime, and 10% better still, 
substituting the lime for the alkali. 

Unfortunately the low-limo, high-alkali glasses 
are very easy to melt and it is the practice of some 
firms to make a glass containing anything up to 
20% of soda and from 5 to 7% of lime. These 
low-lime glasses have also the advantage, from the 
manufacturing point of view, that it is easy to obtain 
a good colour, since one of the principal sources 
of iron, from which the green colour is derived, is 
the limestone. The introduction of automatic 
machinery has made the position still more critical 
since,' on many machines, the high-lime glasses 
are difficult to work, and it requires great attention 
to detail and rigorous supervision. 

It is therefore desirable that some sort of speci- 
fication for durability should be established. Even 
the most discriminating buyer of glassware has no 
safeguard at the present time that enables him to 
obtain with any certainty a glass of first-class quality, 
and manufacturers who go to the trouble and expense 
of maintaining strict supervision and analytical 
control, which are necessary for the production of 
14 white flint ,l glass of a high lime content, are 
penalised by those manufacturers who, by giving 
scant attention to the matter, bring disrepute on 
the glass industry as a wholo and particularly on 
machine-made bottles which, as regards uniformity 
and accuracy to specified capacity, are far in advance 
of any bottles which can bo made by hand. 

A standard test should be simple in operation. 

, Many workers advocate the use of an autoclave 
test, but, while this test gives valuable results up 
to a certain point, it entails the use of an expensive 
apparatus. A promising test appears to be that 
described by H. S. Blackmore, V. Dimbleby, and 
W. E. S. Turner,f which consists of exposing the glass 
to the action of a solution of narcotino hydrochloride 
for a period not exceeding an hour at 1(.K)° C. The 
durability of the bottle can be estimated by tho 
time which elapses before the solution becomes 
cloudy and the extent of the cloudiness. With 
the test carried out as described by the authors, 
bottles- showing no cloudiness until 45 minutes 
have elapsed might be considered first-class. Bottles 
which show a faint cloudiness at the end of 20 minutes, 
but no further increase in the cloudiness at the end 
of an hour, could be regarded as second grade 
quality, to bo used where no great demand for 
durability is made. 

# If this test is proved to be satisfactory from a 
practical standpoint, it should meet an urgent require- 
ment, and it is to be hoped that users of bottles 
required for containing chemicals will tako the matter 
up seriously with a view to the establishment of a 
rational specification. Such a procedure might 
also be followed with advantage in the case of glass 
vessels required to contain food. 


t J. Soo. Glass Te<-h„ 1923, 7, 122. 
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NOTE ON THE LIDSTONE VISCOSIMETER. 


BY GUY BARR, B.A., D.SC. 

The “ mercurial viscosimeter ” described by Lid- 
stone (J„ 1917, 270; 1918, 148t) appears likely to 
find considerable application, not only for the exami- 
nation of small quantities of material, but also for 
the determination of the viscosity of dark-coloured 
liquids, which give a meniscus which cannot readily 
be observed in an instrument of the Ostwald type. 
Under these circumstances, it may be well to draw 
attention to some points connected with the design 
of the viscosimeter and with the interpretation of 
the results obtained with it. 

The formula obtained by Lids tone in his second 
paper for the calculation of viscosity from the times 
of flow observed is derived by making some tacit 
assumptions which may not be justified in all cases : 
the full formula is deduced below, and from this it 
will be possible to find in what cases it may be 
simplified. 

Let V be the volume of the bulb between the 
fiducial marks used in timing the flow, and let / a , fo, 
and r a , n, be respectively the lengths and effective 
mean radii of the capillary above the bulb through 
which the liquid is drawn and of the tubing (including 
stop-cock and jet) below the bulb through which 
the mercury escapes. 

Further, for abbreviation, put 
8VL 8 V l\ t 


mV* 


p 


mV 2 


7 


where m is the coefficient of the kinetic energy 
term in the amended Poiseuille equation for vis- 
cosity. 

Now if 7j m be the viscosity and d m the density 
of mercury at a given tepiperature, the mean differ- 
ence of pressure necessary to cause the volume, V, 
of mercury to flow through tin? lower tube in a time 
t will be equal to 

brjm/t -f qdm/fi 

Similarly, for the flow of the liquid through the 
upper capillary the mean difference of pressure 
necessary is 

arjtltt + pdjt* 

where rj t and d l are the viscosity and density of the 
liquid and t x is the observed time for the mercury- 
liquid meniscus to pass from one fiducial mark to 
the other in the determination. 

A blank run is also made in which the mercury 
is allowed to run out freely, with no liquid above 
it. If the height of the mercury column is small 
compared with the external pressure, we may, to 


a first approximation, neglect the error due to com* 
possibility of air and write, 

pressure difference -a7] Q jt 0 -f 
where tj 0 and d 0 are the viscosity and density of 
the air (or air plus vapour in Lidstone’s second 
arrangement). t 

If H is the mean height of the mercury column 
and h that of the liquid column during a run,, the 
total pressure difference in the case of the blank 
run is P 0 — H(d nl — d Q )g and in the ease of a run with 
liquid it is P 0 +Pi ~ H(rf,„~ d Q )g | h{d x —d Q )g, where 
g is the acceleration due to gravity. 

Hence 

( 1 ) 

Po l-Pi-a7 7j /f 1 4*MAi a *f“^m/'l + ^,n/b 2 (2) 


Substituting for q in equation (2) from (1) we get 
Po4* -hpd|/fi 2 -f bq m jt l ~\' 

^o 2 /^i 2 (Po~ pdo// 0 2 — bginjfo) 

whence 




( »Vi - av °\ - br>M ( i ^ _ 

f , 2 \ pjJ IV, V " ij ' 


p t 

p. ~ t 


(3) 


This equation will obviously bo much simplified 
if the terms in the large bracket which involve a, 
b, and p are so small that they may he neglected. 
If an accuracy of 0-5% is considered umplo for the 
determination of viscosities by this method and 7 ^ 
is the viscosity and d } the density of the least viscous 
liquid to be used in the instrument, it will be seen 
from equation (3) that the term p(dr~d Q ) /P^ 2 may 
be omitted provided /P 0 h 2 <() 005 (1 } Pj/P 0 ) or, 
substituting for the approximate value* f 1 
*W(Po+Pi) and replacing a and p by their defined 
values, provided 

r/< O'OOf. m{V ^ r i}lli (4 ) 


where m may be taken as unity. 

The air friction term p 0 .^ may be seen to be 

i oh 

negligible compared with l+Pi/Po> since on sub- 
stituting the approximate value a~ (Pof-P,)*^,, it 
becomes VoAhh* where vjohi is less than 0*1% 
(taking ^=0*2 poise) and t 0 is less than t v If the 
attempt be made to design an instrument such that 
it may be used for liquids of fluidity approaching 
that of water, the term may not be negligible, and 
it becomes necessary to evaluate a approximately 
either by direct measurement of the quantities 
involved in its definition, or, as will usually be easier 
in a completed viscosimeter, by the following method : 
Let the instrument bo inverted and the capillary 
and bulb filled with water, the wider tube at the 
other end of the capillary and the tube through 
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which the mercury is normally discharged being 
empty. The temperature being known roughly, 
lot the time, T, required for the water to run out 
of the bulb be determined. Then writing 77* and 
for tho viscosity and density of the water, we 
have from Poiseuille’s law, 


d* 

so that tho term 


(5) 


to ?o 


p ^ is approximately equal to 

^ ^he accuracy required is 0*5%, this 
may be neglected so long as 

*$ n d d f<0005 (5 a) 

h xx tx,„ 7 y w 

For the term involving b to be negligible we 
require 


8V/ b 


or 


rrrii* 


r b 4 - 


Vin 

H d lu gt x 

imviuvm 

v lld lu gt x 


< 0 005 


( 6 ) 


and the term involving b in equation (3) may be 
omitted provided 
Tp?m<fa 




* < 0T05 


( 8 ) 


The criteria (5) and (8) for the negligibility of tho 
air friction and mercury friction terms are of such 
a form that they may be readily applied to a finished 
viscosimeter. The viscosity of the least viscous 
liquid for which the simplified form of equation 
(3), viz., 

^Vi / 1 , Pi 

’»'=' « r+P, ” V 

may bo used without error due to the omission of 
tho kinetic energy terra, is given by substituting 
in (4) tho value of a given by equation (5) ; thus „ 


<i a > 


or 


^ * \ 0 0 1 nljihdvr 


} 


If wo are designing a viscosimeter to give a certain 
time of flow t x with a liquid of viscosity rj v we can 
fix V after deciding on tho value of r a according to 
(4) by assuming certain values for Z tt , h, and H. 
The lower tube will then be selected so as to have 
an effective mean radius not less than that specified 
by equation (6). This tube includes a stopcock 
and jet : the latter cannot be made unduly largo 
or trouble may be experienced in keeping it full 
of mercury : consequently it will be best to select 
a tube and stopcock having a boro considerably 
greater than the equation demands, and to make 
the jet taper fairly rapidly. A formula for the 
resistance offered by a tapering tube to the flow 
of liquid through it is given by Bond (Proo. Phys. 
Soe., 1922, 34, 187) from which the effective mean 
radius of the tube so constructed may be calculated 
approximately. A direct determination of r b in 
a finished viscosimeter offers considerable difficulty, 
but the value may be deduced with ample accuracy 
for the present purpose by timing the flow r of a liquid 
of known viscosity, r; g , and density, through 
tho low r er tube : this liquid would naturally be that 
selected * for tho calibration of the viscosimeter. 
The apparatus having been filled by sucking the 
standard liquid through the jet to the upper fiducial 
mark, the time, Tj, for the discharge of the volume, 
V, through the lower tube should be noted. Then, 
neglecting air friction, we have in addition to 
il^m^ fc ~ bi] m /t 0 f- qd m jt^ 
the similar relation 

ttd.g br ) ,f[\ -f- qd,/ T, 2 
By eliminating q w e find 

6=r h^Tj i - y/iv 
T 

Since t Q wall be much smaller than T\ and r) m d s 
much smaller than r) s d m , tnis becomes 

V__ TT/7 JV I- in\ 


r)e 


(9) 

The mean heads H and h are measured, for the purpose 
of this calculation, from the middle of the bulb to 
the ends of the respective tubes : the discrepancy 
between these means and the true time averages 
of the heads is less than 4% for a cylindrical bulb* 
of length twice that of the efflux tube (cf. Bingham, 
Schlosinger, and Coleman, J. Amer. Chem. Soc., 
1916. 38, 27) and just over 2% for a spherical bulb* 
of diameter twice the length of the tube. A more 
definite limiting value for will, of course, be found 
by calibrating the viscometer with a series of standard 
liquids, but the above approximation will be useful 
in limiting tho number of standard liquids which 
are required. 

If the viscosimeter is calibrated with a liquid of 
viscosity rj „ and density d a and its design is such 
that the simplest formula applies, we have, if t x 
be the observed time of flow — 

Pok j . , M* 
a r+H d m 
Hence, writing k for P 0 /a and n for h/Ud fli 
fc_ V* . 1 

t, H-jmJ,- «,*/<.* 

and the viscosity 77 of any liquid for which the time 
of flow is t may be found from the equation 
77 kt( \-\-nd - to^/ti 2 ). 

Tho values of tho constants n and t 0 require to be 
measured, the former by tho uso of a centimetre 
scale, the latter by timing the flow of the mercury 
in a blank run. The equation differs but slightly 
from that given by Lidstone (1918) : it is, howovor, 
only applicable if the conditions 5a, 8, and 9 are 
satisfied. 

• The formula for tho time average, J’ 0l of tho head when tho discharge 
' is from a spherical bulb of radius Jl the centre of which Is at a height H 
ftbovo the exit from the capillary Is 

» _ 4U / 3 

* 0 - . c+ i where e^H/R 

l)tege 

C — I 

whirl) may be compared with the corresponding formula for a cylinder 
of length /y, 

p.- k — 

log* . 


c 1 

t, 2 j 





^library. 


JOURNAL THE SOCIETY OF CHEMICAL INDIf^T|Y Al; l^4 )® 


Vol. XLIII., No. 8.] 


TRANSACTIONS 






[Kebiuaiy 22, 






THE DETERMINATION OF THE ACTIVITY 
OF AN ACCELERATOR OF 
VULCANISATION.* 

BY 0. MARTIN, B.SC., A.I.C., AND W. S. DAVEY, JJ.SC., 
A.T.C. 

The chief difficulty encountered in comparing the 
activity of different accelerators is that they are used 
for a variety of purposes and in a still larger number 
of mixes. It does not follow that if accelerators 
are arranged in order of effectiveness in one mix 
they will have the same relative order of effec- 
tiveness in another mix. Although at the present 
stage of our knowledge this is an almost insuperable 
difficulty, glassification on broad lines is possible. 
On questions of detail there is no doubt that indi- 
vidual accelerators require individual experiments. 

In addition to the thousands of mixes in which 
accelerators may have to function, they may also 
be used under a variety of curing conditions. The 
simplest and the most generally applicable mix is 
one containing rubber, sulphur, zinc oxide, and 
accelerator, and the most generally applicable condi- 
tions are vulcanisation in steel moulds under hydraulic 
pressure, in steam. The factors affecting Ihe activity 
of the accelerator in this mix and in these condi- 
tions art' : — 

1. The purity, concentration, and specific surface 
of the substances used. 

2. The temperature of vulcanisation. 

It is proposed to consider these factors in detail. 
Purity. 

The ingredients of the mix other than rubber 
are substances of definite chemical composition, 
the purity of which can and should be checked 
before using. On ihe other hand, raw rubber contains 
small and varying quantities of valuable natural 
.products, some of which affect the activity of the 
accelerator. 

The authors 1 have shown that in ihe presence of 
tine oxide and an accelerator, some of the acetone- 
soluble substances present in raw rubber have a 
rt uarkable effect on the physical properties of the 
va.canised rubber. Thus in the mix 90 rubber, 
10 sulphur, 5 zinc oxide, 1 thiocarbanilidc, it. was 
found that good physical properties were obtained 
when 0*9% of sulphur had combined with the rubber, 
whereas in the case of another rubber over 5*0% of 
combined sulphur was necessary to produce a similar 
physical effect, as judged by the elongation at the 
standard load ; and it was found that the rubbers 
which required a relatively small quantity of com- 
bined sulphur were the rubbers which gave strong 
vulcanised products, while those requiring the most 
combined sulphur gave weak products even at the 
maximum tensile strength cure. 

* Read at a Joint nutting of tho Manchester section and the Manchester 
Section of the Institution of Rubber 1 ndimn-v «« iw ? 

1 Martin and Davey, J. t 1923, 98x. 

* ' '** wv' ? y ■> 


In a recent paper Sebrell and Yogi 2 si tiled that a 
deficiency of resin acids in raw rubber gi\cs stocks 
of poor physical properties. Experiments at the 
Imperial Institute indicate that the addition of 
certain long-chain fatty acids to a hexamethylene- 
tetramine mix containing 5% sulphur and 5% zinc 
oxide results in a considerable acceleration of vul- 
canisation when the natural acids are absent (acetone- 
extracted rubber), but has little effect on vulcanisa- 
tion in the presence of normal amounts of the natural 
acids. In the presence of an equal quantity by 
weight of rubber and zinc oxide, vulcanisation 
proceeds normally whelher tho resin acids are present 
or absent. The explanation of these phenomena may 
he connected with the chemical action of the so-called 
heveio acid 3 on the zinc oxide forming a soap solution 
in the rubber. 4 Similar zinc salts have boon shown 
by Bedford and dray 6 to be capable of replacing 
zinc oxide. The effect of resin acids appears there- 
fore to be tantamount to increasing tho zinc surface 
available for the formation and stabilisation of the 
catalyst and for the production of the physical 
effects associated with an increased amount of 
zinc oxide. Tri the presence of large quantities of 
zinc oxide the space between the particles is reduced 
by an amount which may be considerably more 
than tho percentage increase in concentration, so 
that eventually diffusion and surf act' effects and 
therefore vulcanisation proceed unaffected by moder- 
ate variations in the available surface of zinc oxide. 

Tho differences developed in the physical proper- 
ties of tho vulcauisato with different rubbers seem 
to be independent of the nature and amount of the 
accelerator. 6 Although increasing the amount of 
zinc oxide renders tho results much more uniform, 
there is still a certain amount of variation, which 
is not connected with the acetone-soluble substances 
present in raw rubber. Thus in the mix 90 rubber, 
90 zinc oxide, 5 sulphur, 1 hexamethylenetetramine, 
the time required to bring 2% of sulphur into com- 
bination with rubber at H8°(!. is about 25 minutes 
for a rubber containing all the latex by-products, 
and 30 to 50 minutes for different samples of 
plant at ion ru bber . 

In determining the activity of an accelerator, it is 
evident that, irrespective of the amount of zinc 
oxide present, the results will be affected by the 
chemical composition of the raw rubber. In the 
presence of a large amount of zinc oxide, however, 
tli is variation is reduced considerably, especially 
when comparisons arc based on physical standards 
of cure. 

For this reason and also for the purpose of bringing 
out the full activity of an accelerator, a mix contain- 


- India Rubber World, ll>2d. 69, 2d. 

* Whitby and Cumbron. J , 1023, 3.'53T 

* < f. J3ed lord and \Unkelnianu, India Rubber World, 1023, 68 , 407. 

* Ind. Eng. eiiem., 1023, 15, 720. 

* Martin and Davey, he, cit. 
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ing equal proportions by weight of rubber and zinc 
oxide is more satisfactory for the comparison of 
accelerators than otic containing only small amounts 
of zinc oxide. 

Concentration . 

(a) Accelerator . — If the concentration of the 
accelerator is doubled, it is generally realised that 
the rate of combination of rubber and sulphur is 
not doubled, 'l’lie acceleration factor for aldehyde- 
ammonia in the rubber : sulphur mix (5)0 : 10) has 
been shown by Twiss and Brazier 7 to be increased 
by 70%, 00%, and 50% respect ively on repeatedly 
doubling the concentration of the accelerator. The 
authors mention that the vajxuisation of the aldehyde- 
ammonia during mixing probably had an influence 
on the results. In the following table, compiled 
from work done at the Imperial Institute, is shown 
the percentage increase in the rate of combination 
of rubber and sulphur obtained by doubling the 
concentration of the accelerator in a mix containing 
equal quantities by weight of rubber and zinc oxide. 

Taiiu' 1. 

Mix. DO rubber, 90 /me oxitlr IViuim raturo HI' C 

lOKulpuni. 71 Sulphur. .1 Sulpliui . 
Aldchytk ainmunfu .t:t * 2.1 .. 21 

Jit xuint'l bylrm tetiamiiic .. 30, >0 .. 31, 35 

" sup.il ur '■ 21 . Ill M2 

/H’henvlt it< diamine -- .. Ml . M0 

“ Are* li'li Ilf * MS 

The vulcanisation coefficient of each sample was 
determined at a value approximately 2*0, and a 
correction niado for any deviation from this value. 
A small error in mixing or curing causing an error 
amounting to 1% of the total amount of combined 
sulphur, will raise or lower the figures shown in the 
table by threo units. 

The results indicate that the increase in activity 
of the above accelerators on doubling their con- 
centration is fairly uniform. Confirmation of this 
conclusion was obtained in the presence of still 
smaller quantities of sulphur. It follows that if 
a given quantity of accelerator A is found to enable 
sulphur to combine Avith rubber 30% more quickly 
than the same quantity of accelerator B under the 
conditions observed above, then half the quantity 
of accelerator A lias the same activity as accelerator B. 
The results suggest that it may be possible to obtain 
an accelerator constant Avhich is independent- of the 
accelerator concentration . 

(h) Zinc oxide. -The diminished activity of unit 
quantity of accelerator on increasing its concentra- 
tion may bo connected with surface phenomena. 
It is to be expected that in those eases Avlicre the 
accelerator functions through the formation of a 
zinc salt stabilised by the presence of zinc oxide, 
diminishing or increasing the concentration of the 
zinc oxide ■will have some effect on the rate of com- 
bination of rubber and sulphur. 

It is interesting to note therefore that in the 1 
caso of piperidinium pentamethylenedithioearbamate 
Twiss and his collaborators 1 * found that 1% of zinc 
oxide greatly increased the potency of the accele- 
rator. The addition of a further 4% of zinc oxide 

M „ 1920, 1291. 

•J ., 1922, SIT. 


increased its potency by approximately 50%, and 
a still further addition of 15%, making 20% alto- 
gether, gave a still further increase in activity of 
nearly 10%. It is evident that the effect of increasing 
the concentration of zinc oxide in the case of this 
accelerator is to increase the rate of combination of 
rubber and sulphur at a rapidly decreasing rate. 
It may be expected therefore that when the con- 
centration of the zinc oxide exceeds a certain amount, 
further addition of zinc oxide will have little 
effect on the rate of combination of rubber and 
sulphur. The mix selected for the majority of 
the experiments described in this paper contains 
a large amount of zinc oxide, so that small variations 
in the amount present are not likely to affect the 
results. 

(c) Sulphur . — The rate of combination of rubber 
and sulphur is markedly affected by the concen- 
tration of the sulphur. According to Fol and van 
Ileum 9 in a rubber-sulphur mix the rat^ is nearly 
proportional to the amount of sulphur present. 
The following table shows the variation in rate of 
combination of rubber and sulphur in a mix con- 
taining equal quantities by weight of rubber and 
zinc oxide, a fixed amount of accelerator, and 
varying amounts of sulphur. It will be seen that 
the rate of combination of rubber and sulphur 
increases Avith the concentration of the sulphur, 
but is not directly proportional except in the case 
of p -phony lenediamine. 


Table II. 
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% 

pl'CHl'Ilt. 
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11 11 

(1 092ft . 

. 0-0083 



« MM 

0 07M8 . 

0 0089 



5-1)0 

.. 0 0127 . 

. 0-0077 



M MM 

. 0 02.10 . 

. 0 0077 

Aldehyde-ammonia 

.. Ml .. 

11 11 

. . 0-0805 . 

. 0 008 M 


8 MM 

. . 0 080ft . 

. 0 0097 



ft 50 

. . 0 (l:V.)ft . 

. 0 0107 



M MM 

. 0 0222 . 

. 0-0087 

/i-l'lienylenodiamiiu 1 

Ill 

8 MM 

0 0.190 . 

. 0 007 L 


ft Ml 

. . 0 0400 . 

. 0 0072 



3 MM 

. 0- 0238 . 

. 0 0069 

Thioeurhauilide. . 

4 44 .. 

8 MM 

. . 0 084(1 . 

. 0 0102 



fj Mi 

0 070(1 . 

. 0 0127 



3 3.) 

. 0 0290 . 

. 0 0078 


It may be mentioned that in carrying out these 
tests, no attempt anus made to use the same raw 
rubber for the different accelerators, as the object 
in vicAv at the time of the experiments Avas not 
the comparison of accelerator activities. 

Specific surface. 

The effect .on vulcanisation of the state of dis- 
persion of the zinc oxide is said to be considerable 
in the absence of an added accelerator. Very 
little Avork on this subject has been published. 

Temperature. 

In connexion with the effect of temperature on 
the rate of vulcanisation, Twins and his collaborators 10 
state : “ The fact that the temperature coefficient 


• Delft Communications, 6 , 189. 
10 Loc . c it . 
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possesses comparable values for mixings with and 
without an artificial catalyst appears ... to ho a 
general one for all catalysts.” In the case of a 
mix containing piperidinium pen tamethylenedit Jiio- 
earbamate the same authors state : “ These figures 
indicate that for a mixture containing sufficient 
zinc oxide a fall of 10° C. in the temperature neces- 
sitates a period of vulcanisation 2-2.J times as 
long ; the value is comparable with that found 
for the temperature coefficient of vulcanisation of 
simple mixtures containing simple accelerators. . 

There are, of course, upper limits of temperature, 
fixed by circumstances of stability, beyond which 
accelerators will not follow the ' above law. At 
lower temperatures the insolubility of sulphur and 
accelerator are complicating factors. 

The conclusions of Twiss and his collaborators 
in the case of zinc oxide mixings are based on 
physical measurements of the rate of cure. Chemical 
measurements of the rate of cure of zinc oxide 
mixings are insufficient to draw general conclusions. 


containing large quantities of zinc oxide the variation 
is greatly reduced, and in the case of the accelerators 
for which results are given in the accompanying 
figure, a relation can ho t racial between the rate 
of change in physical proper! ics per unit of com- 
bined sulphur and the rate of com 1 anal ion of 
rubber and sulphur. 

The quicker the rate of combination of rubber 
and sulphur, the less sulphur is required to bring 
about the physical changes associated with vulcanisa- 
tion. Hence ultra-accelerators require very little 
sulphur. There is no independent, evidence to show 
that this is connected with the reduced heat treat- 
ment required. When accelerators are present in 
equivalent amounts the elongation -cure curves appear 
to lie approximately the same. Shepard and Krall 11 
found differences in the vulcanisation coefficients 
when accelerators were present, in amounts sufficient 
to give the same stress-strain curve in the same 
time. It follows therefore that different accelerators 
have specific effects on the physical properties of 
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Comparison of results of chemical and 'physical tests. 

It should be emphasised that there is a difficulty 
in correlating the results of physical tests with 
those of chemical tests. It is now well established 
that in mixes of the type .under discussion the 
physical changes associated with vulcanisation arc 
brought about with a lower percentage of combined 
sulphur than in the case of rubber sulphur mixes, 
and that the physical change corres]K>nding with 
a given vulcanisation coefficient is dependent upon 
the accelerator used. /The authors have recently 
shown that in the case of mixings containing only 
small quantities of zinc oxide the physical changes 
per unit of combined sulphur vary considerably 
with the raw rubber used. In the case of mixings 


vulcanised rubber. This receives some support in 
(he results obtained above with thioearbanilido. 
The nature of the accelerator does not, however, 
appear to be as important a factor as the rate of 
combination of rubber and sulphur. 

The quicker the rate of combination of rubber 
and sulphur, still more quickly are produced the 
physical effects associated with vulcanisation, so 
that the results of physical tests give a greater 
value for accelerator activity than the results of 
combined sulphur determinations. 

Fromthecurvesshown it may be inferred that there 
is a relation which will allow the two sets of results 
to bo correlated. 

“ J. Ind. Eng. <J|j|flfe‘1922, u, 961 

i) 2 
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Acceleration factor. 

Some investigators 12 have made use of an 
acceleration factor as follows: k S It /*S r , where 
k is the acceleration factor, S., is the rate of # 
vulcanisation in the presence of the accelerator,* 
and S r is the rate of vulcanisation in tiro same 
mixing in the absence of the accelerator. 

In this paper, to avoid the complications con- 
nected with the difference between physical and 
chemical measurements of rate of cure, S A and S : 
are regarded as referring to the rate of combination 
of rubber and sulphur and not to the physical effects 
produced. 

Such an acceleration factor is useful if its limita- 
tions and approximations are understood, ft is 
dependent upon the, ratio of two values both of 
which are affected by the raw rubber used and not 
always in the same direction. The greater the 
acceleration factor the less seriously is its value 
affected Moreover, the. variation can be distinctly 
reduced if thin crepe rubber, which requires a loug 
time of cun; in the rubber-sulphur mix, Is always 
employed when making determinations. The value 
of the acceleration factor is also affected, hut not to 
a large, extent, l>v the concentration of the sulphur 
and possibly by the temperature of vulcanisation. 
The most uniform results are obtained in the presence 
of large quantities of zinc oxide. 

This value found for the acceleration factor Is, of 
course, affect ed considerably by the coneent rat ion 
of the accelerator. In view of the indications 
obtained of the connexion between the concentration 
of the accelerator and the rate of combination of 
rubber and sulphur in the zinc oxide mixing described 
it is suggested that the term “ potency ” should be 
reserved to describe 1 the acceleration factor found 
for a 1% concentration of the accelerator in the 
rubber. By suitable adjustments of temperature 
this can lx; actually determined, or it can be calcu- 
lated from the formula K k/A hH where K is the 
potency of the accelerator, k the acceleration factor, 
and A the percentage concentration of the accelerator 
in the rubber ; n has a value of about 2*G (calculated 
from the results in Table 1). 

The potency of an accelerator is not strictly 
constant under varying conditions. It should, how- 
ever, be useful for the purpose of commercial descrip- 
tions. 

Imperial Institute, 

London, S.YV. 7, 


THE ESSENTIAL OIL OF MANUKA 
(EEVTOSPERMDM SCOPARIUM ). 

]JY ROY GARDNER, M.SC. 

The slir^b known as “manuka” (Lcptospermum 
scopariutfi , Foist.) is the dominant plant on heath- 
lands in New Zealand and covers thousands of acres 
of land, much of winch is of little use for agricultural 
purposes. The oil-glands in the leaves are apparent 
to the naked oyo. Distillation on a commercial 


scale would not be difficult if the oil should prove to 
be of sufficient value ; an investigation of it has 
therefore been made. 

The only previous investigation of which any 
record can be found was made by Atkinson (Pharm. 
J., 4, 15, 3G9), who gives saponification and brom- 
ination values for several fractions, but apparently 
came to no conclusion as to tho composition of the 
oil. 

The samples referred to in this paper were obtained 
from plants growing practically at sca-level, on 
basaltic soil at Dunedin, and were collected between 
March and August. No attempt has been made to 
investigate the influence of situation, season, or 
varietal differences in the plants on the yield or 
nature of the oil. 

The leaves and branehlcts were treated w ith super- 
heated steam at about 120° — 150° 0. and the oil 
floated off the condensed water, the average yield 
.being 0-45%. The largest sample of oil used in this 
investigation was about 170 grams. 

The oil is pale greenish-yellow in colour ; it has 
1*50 ; d n 0*021; the approximate boiling: 
range at atmospheric pressure is ICO® — 270°. Tho 
oil was shaken out with sodium hydroxide solution ; 
the aqueous layer on acidification gave a liquid 
phenol (fraction 0, below) and the unabsorbed 
oil was fractionally distilled in vacuo. The appended 
table gives tho result after three distillations. 


()ram» 
cipilvs. of 


Kmc 

O' 

IM>. 


v r> 


ester nor 

tlon. 

by a\ 

t. 1 ft mm. 

Colour. 

approx. 

rflO/10 

M>* , ‘ 

1000 K. 

0. 

2 8 

140" -170° 

Brown 

1 505 

1 059 

0 

— 

T. 

2 8 

<1 i"-9S° 

Colourless 

1*485 

0 8.19 

+ 4 7* 

— . 

11 . 

0 7 

yv'-uv’ 

Colourless 

1*510 

0*928 

4 ft ;s u 

2 9 

111. 

29 9 

U7-I4.V' 

I’nlc y< Dow 

1 517 

o 

+ 9 9* 

1 4 

XV. 

42 2 

14 ft"- 150° 

Palo yellow * 
Kroon 

1 517 

0 040 

4 14*5° 

0 4 

V. 

8-4 

l.WMWl" 

Cleon 

1*550 

0*lKi4 

— - 

1 fl 

VI. 

7-7 

ftbmo 1(50° 

l)iirk*(norni- 

solld) 

— 

— 

— 

“■* 


The saponification values w r ero determined by 
boiling on the water- bath with standard alcoholic 
potash for kalf-an-hour. Saponification for* two 
hours in the cold gave much lower values. The 
above figures were not altered by acetylation, 
showing the absence of free alcohol. 

A long series of fractional distillations at atmos- 
pheric pressure failed to give any more definite 
separations. 

The following substances were identified : — 

Phenolic constituent. The phenolic substance 
(Fraction 0) gave a red colour with ferric chloride 
and a deep blue with copper sulphate. The quantity 
was too small for purification, but the major con- 
stituent is undoubtedly leptospermol, a phenol 
isolated by Penfold from the oil of Lcptospermum 
ftavescens (Proc. Koy.^oc. N.S.W., 1921, 49). The 
characters of the present fraction are here given, 
those given by Pent old for leptospermol being added 
in brackets : b.p. (10 mm.) 140° — 170° (145° — 14G°) ; 
colour with ferric chloride, orange-red (orange-red) ; 
colour with copper sulphate deep blue (deep blue) ; 
d 1*059 (1*073); M D =-0° (0°) : *0=1-50 (1*5000); 
molecular weight by freezing-point method 2G1 
(C,A 0 0 4 -252). 

Terpene. Fraction I. consisted almpst certainly 
of terpenes, the odour suggesting pinene. The 


u Twins and Brazier, toe. c\t. 
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largest sample obtained — less than 4 g. — was allowed 
to stand in a corked flask for somo months, before 
examination ; this fraction was then found to 
have absorbed oxygen and formed a viscous material 
roscmbling old turpentine. 

Cinnamic esters . Theso are present principally 
in Fraction III., and to a less extent in Fractions 
II. and IV. On warming with alcoholic potash, 
potassium cinnamate separates. The acid was 
obtained and identified by determination of equiv- 
alent, by oxidation to benzaldehyde, and by mixed- 
melting-point tests. It is presumably present as 
its ethyl or methyl ester, but as little saponification 
takes place even on long boiling with aqueous alkali 
this point was not decided. Tho quantity of acid 
obtained corresponded with the presence of 4*8% 
of ethyl cinnamate in tho oil. 

Other esters. Tho esters present, particularly in 
Fractions II. and III., gave on saponification an 
alcohol having a fine rose-like odour, and acetic 
acid mixed with other acids, probably including 
butyric acid, was recovered from the potassium 
salts. Attempts to separate the alcohol from tho 
|gesquiterpene with which it is mixed have not yet 
'been successful. Prolonged boiling of the material 
with phthalic anhydride gave no result, nor did 
treatment with anhydrous calcium chloride in a 
freezing mixture for tho extraction of geraniol. 
When tho material was shaken with 50% resorcinol 
solution (which absorbs several terpene alcohols 
and other oxygenated compounds), and tho aqueous 
layer steam -distilled, a few drops of rose-scented 
liquid were obtained, but the quantity was too small 
for identification. 

Sesquiterpene. The greater part of the oil consists 
of sesquiterpene. A fairly pure specimen was obtain- 
ed by allowing the oil (after saponification, and 
separation of acids and phenols) to stand over sodium 
for several days, heating with sodium for an hour, 
separating the liquid as completely as possible from 
the sodium and from the semi-solid substances 
which had formed, and distilling in vacuo. This 
material gave C87*8%, Hll*7%, molecular weight 
203; C 15 H 24 requires C88T6%, H 11*84%, mol. wt. 
204. 

This sesquiterpene gtves the beautiful colour- 
reactions characteristic of aromadondrene, the char- 
acteristic sesquiterpene of the Eucalypts and also 
found in several of tho Loptosperms, which belong 
to tho same sub- order of the Myrtaceai as do the 
Eucalypts cf. Baker and Smith, “Eucalypts and 
their Essential Oils,” Sydney, 1920), The physical 
constants are appended, with those (in brackets) 
given by Penfold (Proc. Roy. Soc. N.S.W., 1920, 
54 , 197) for aromadendrene : — B.p. 122° — 128° at 
11 mm. (123°— 125° at 10 mm.); d 20 0*913 (d 15 
0*910); » d = 1-50 (1*4967); [a] D =— 12*8°. Aroma- 
dendrenefrom a Eucalypt gave [a]o= 4-4*7° (Smith, 
op. cit.) and from Leptospermum flavescens — 6*2° 

L{ Penfold, loc. cit.). 

S It has been found, however, that tho sesquiterpeno 
M the present oil on treatment in ethereal solution 
|with' hydrochloric acid gas gives a definite liquid 

i ,M 10. »$$§£ 


(found 0=14-4%, C„H ;i ,HCl requires 14-8%). 
As no such derivative appears to have been prepared 
from aromadendrene (of which, indeed, no definite 
derivatives are known), it would seem either that 
the sesquiterpene here described is similar to, but 
not identical with, aromadendrene, or that this 
hydrochloride is the first derivative of aromadendrene 
to be prepared. This point must be left open at‘ 
present, but is being full her investigated. 

Scnii-solid, non-volatile material. .No definite sub- 
stance was obtained from this (Fraction VI.). Com- 
bustion gave 0 73*9%, H 10*5%, and the average 
molecular weight is about 300. No conclusion has 
been arrived at as to the nature of tho substances 
present. 

Summary . 

The following is tho approximate composition of 
tho oil : — 

0 / 

/o 

Phenols (leptospermol) . . . . . . 2-S 

Terpenes . . . . . . . . . . 2*8 

Esters of cinnamic acid, calculated as ethyl 

cinnamate .. .. .. .. .. 4*8 

Other esters (acetic etc. esters of alcohol, 
unidentified, of rose odour) calculated as 

CH 3 COOC I0 H 1B 12*9 

Semi-solid, non-volatile matter . . . . 7*7 

Sesquiterpene (by diflerence) . . . . . . 09*0 

100*0 

The sesquiterpene agrees in character with aroma- 
dendrene and gives the colour reactions character- 
istic of that substance, but yields a definite liquid 
in onohyd rochl or i < ie . 

In conclusion I desire to record my indebtedness to 
Professor Worley, of Auckland University College, 
for an arrangement which prevented overlapping, 
and to express ray sincere thanks to Professor IngLis, 
of this University, for his helpful interest in the 
work. 

University of Otago, 

Dunedin, New Zealand. 


THE DETERMINATION OF PENTOSANS IN 
WOOD CELLULOSE. 

BY WALTER JAMES POWELL AN]) HENRY WHITTAKER. 

The method which is at present in general use for 
tho determination of pentosans in wood cellulose 
consists in distilling a known weight of the sample 
with 12% hydrochloric acid until no more furfural 
is evolved, as indicated by tho absence of a pink 
coloration with aniline acetate. The furfural in 
the distillate is then determined by precipitation of 
its compound with phloroglucinol. After warming 
and standing overnight, the phloroglucido is col- 
lected on a Gooch crucible, washed free from acid, 
. dried, and weighed, The composition of this com- 
pound ia not definitely known, and a factor is used 
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to calculate the weight of furfural, whilst a cor- 
rection must also be made for the solubility of the 
phlomglucido in the mother liquor. Accurate results 
are obtained, but the method is tedious, as much as 
three days being necessary to complete a deter- 
mination. Tim volumetric method now described 
is based on a definite reaction between furfural 
and bromine. Bv its means consistent results in 
close agreement with those given by the gravimetric 
method are obtained, and the analysis can be 
completed in a single day. 

At first an attempt was made to modify the 
existing method in the following way. To the dis- 
tillate a known excess of a standard solution of 
phloroglucinol in 12% hydrochloric acid was added, 
and after standing for one hour a known amount 
of N/ It) sodium bromide- bromate solution was addl'd 
to an aliquot portion. The excess of bromine was 
then determined by menus of potassium iodide and 
N/10 sodium thiosulphate. It was hoped in this 
way to determine the lineombined phloroglucinol, 
the assumption being made that the latter would 
react quantitatively with bromine. The preliminary 
experiments showed, however, that furfural and 
phloroglucinol only react very slowly at the ordinary 
temperature anil, further, that furfural itself reacts 
quantitatively with bromine in dilute acid solution. 
It lias now been found that it can bo readily deter- 
mined by this reaction, in which ono molecule of 
furfural combines with four atoms of bromine. 

Since the completion of this work, our attention 
has been drawn to a paper by lYrvier and Gortncr 
(Ind Eng. Chem., 1023, 15, 11(17, 1255) in which a 
method based on a similar reaction is described. 
These authors determine furfural in the distillate by 
adjusting the acidity of the latter to 4%, and adding 
A 7 /lO bromide- bromate slowly from a burette until 
a trace of free bromine is present. The end point 
is determined elect rometrieally. Under these con- 
ditions they found that one molecule of furfural 
reacts with two atoms of bromine, from which a 
simple conversion factor for e.c. of bromide- bromate 
to grams of furfural is calculated. 

These authors state (loc. cit ., 1256, footnote) that 
they were unable to secure satisfactory results in 
the determination of furfural by any method involving 
the addition of an excess of bromine. The experience 
of the present authors, however, indicates that an 
accurate and simple determination of furfural can 
be made by adding an excess of bromine. In these 
circumstances the limit of the reaction is expressed 
by one molecule of furfural using four atoms of 
bromine. In 10% hydrochloric acid this limit is 
soon reached, and consistent results have been 
obtained when I he reacting solution has been allowed 


to stand for periods varying from one to twenty - 
four hours. The fact that one molecule of furfural 
reacts with four atoms of bromine when the latter 
is present in excess explains why Pervier and Gortner 
[loc. cit.) experienced difficulty in obtaining a satis- 
factory end point in their titration, unless the rate 
of addition of the bromide- bromate was very care- 
fully adjusted. 

Details of method . — 0*5-0*8 g. of material is dis- 
tilled with 12% hydrochloric acid until the distillate 
gives no further coloration with aniline acetate. 
The distillate is then made up to 500 c.e. with 12% 
hydrochloric acid. It may be noted that the 
presence of cork or rubber in the distillation 
apparatus leads to inaccuracies, and all connexions 
should be of glass. Into each of four well -stoppered 
bottles are pipetted 25 c.c. of the standard, approxi- 
mately A r /10 sodium bromide -bromate solution. 
To two of these bottles there are now added 200 c.c. 
of the distillate and to the other bottles 200 c.c. 
of 12% hydrochloric acid. The bottles are allowed 
to stand in the dark for one hour, and after the 
addition of 10 c.c. of 10% potassium iodide solution, 
the liberated iodine is determined by titration with 
A T /1() sodium thiosulphate. The number of e.c. 
required by the sample is subtracted from the 
number of c.e. required by the blank, the difference 
being a measure of the furfural present. The 
method was standardised against a solution of pure 
redistilled furfural in 12% hydrochloric acid (1 c.c. 
of solution contained 0*00206 g. of furfural). It was 
found that 10 c.e. of this solution required 8*0 c.e. of 
A r /10 sodium thiosulphate, i e., 1 g. -mol. of furfural 
reacts with 4*05 g. -atoms of bromine. 

In calculating the following results it lias been 
assumed, therefore, that 1 mol. of furfural reacts 
with 4 atoms of bromine, i.e., 1 c.c, of A 7 /10 sodium 
thiosulphate is equivalent to 0*0024 g. of furfural. 

Comparative determinations of furfural in the same 
sample have been carried out by the gravimetric* 
and volumetric methods, and the results obtained 


are shown in the following table • 



Furfural, 

%. 


UiuvimcLk 

Volume! i u 

Mill ( rial. 

method. 

method. 

1. Easy I>1< aching hulphito <elluk>se 

2 er> 

2-70 

2. Kiered bleached sulphite eelluloKe 

1 70 

1-70 

8. Jtleaihud sulphite cellulose 

8-21) 

3 40 

4. Illeached |M>plar soda n lluloac 

7-47 

7-38 

5. Unbleached jtoplar soda telluloso 

It 00 

0 20 

II. I'm Hied asli saw du.it 

9-40 

0 02 

7. Purified ash s.iwduat (different 



sample) 

8 80 

8-00 

S Easy bleachmp soda celluloae . 

ft 00 

6-09 

9. Sulphide cellulose 

0 08 0 04 0 10 . 

0.06 ft 99 

10. Unbleurhed spnuc soda icllulohc 

. . i 80 

l-8ft 


This investigation was carried out in the Research 
Department, Royal Arsenal, Woolwich. 'Hie results 
are published by permission of the Director of 
Artillery, to whom our thanks are due. 
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' TOE DESULPHUR1SATION OF IRON 
[ PYRITES. 

BY F. C. THOMPSON, D.MBT., B.SO., AND NOItMAN 
TILLING, M.SC. 

The present ore reserves of ferrous materials have 
f been estimated to be equivalent to about. 5(0 years’ 
supply at the present rate of consumption. If, 
however, the rate of increase during the past few 
decades holds, the supply would be sufficient for much 
less time. It is, perhaps, loss the total supply which 
is of interest in many quarters than the amount 
available of the low-sulphur ore suitable for the 
production of steel. It appeared, therefore, that it 
would bo of some interest to investigate the problem 
of the desulphurisation of iron ores from a laboratory 
point of view, and to this end the present paper— 
the first, it is hoped, of a series bearing on the same 
problem — deals with the removal of sulphur from 
iron pyrites. If an adequate removal could be 
effected by an economically useful method the iron 
ore reserves suitable for the production of a pig iron 
available for the production of acid steel, would be 
considerably increased. 

Present methods of desulphurisation of iron ores. 
Treatment of ores before charging into the blast furnace. 

(а) Magnetic concentration . — This treatment not 
only removes a considerable proportion of the gangue, 
but it has the additional advantage of eliminating 
a large proportion of the phosphorus, and, in some 
cases also, the sulphur that is present in the original 
ore. It is stated that when sulphur is present in the 
form of pyrites it is more readily removed by magnetic 
concentration than by calcination. This method is 
M«ed in the treatment of Lake Superior ores, and 
f>f the magnetites of Sweden, where apatite and 
iyrite.8 exist in the form pf separate particles. It 
oes not, however, yield such good results with 
ritish ores, since the phosphate, silica, and sulphide 
re in a state of fine division, and are intimately 
isociated with the ore. 

(б) Weathering. — The process has a twofold object : 

) removal of shale ; (2) removal of sulphur, 

feathering is uncommon, but is carried on in Sweden, 
hero ores containing sulphur in the form of pyrites 
e left exposed to the atmosphere. The sulphide is 
tidised to ferrous sulphate, which is soluble, and 
carried away by the rain. 

^Materials containing both lime and sulphur should 
tot be weathered, since the ferrous sulphate formed 
lould interact with the lime yielding calcium sul- 
■ate, which is insoluble, and woifld not be washed 

Calcination . — One of the objects of this treat - 
mxt is to eliminate sulpha ore is roasted in 


an oxidising atmosphere, so that at any rate some of 
the sulphide present is oxidised and the sulphur 
expelled. 

S. G. Valentine 1 carried out a series of experiments 
on tlio calcination of iron ores containing pyrites. 
Such ores can be satisfactorily desulphurised if there 
is free access of air during roasting ; in the absence 
of air only one-half of the sulphur in the pyrites, 
at the most, is eliminated. Sulphates of iron are 
decomposed equally well, whether air is present or 
absent, so that, if the ore be sufficiently oxidised in 
the preliminary stages of calcination, desulphurisa- 
tion may be completed in a neutral atmosphere. 

The magnetic ore of Cornwall Banks in Pennsyl- 
vania contains about 2*5-3*25% of sulphur. On 
calcination the sulphur is reduced to about one- 
twentieth of that in the native ore. It is thus 
possible by efficient calcination very considerably to 
diminish the percentage of sulphur in many iron ores. 

Desulphurisation in the blast furnace. 

Usually not moro than one-twentieth of the sulphur 
present in the charge passes into the iron. Turner® has 
considered the conditions affecting the absorption of 
sulphur, and has arrived at the following conclusions : 
(a) A high temperature prevents the absorption of 
sulphur by iron, (b) A basic slag readily combines 
w r ith the sulphur, (c) The amount of sulphur actually 
retained in the iron on cooling is influenced by the 
proportions of silicon, manganese, and possibly other 
elements present in the metal, these elements tending 
to exclude sulphur. 

For every proportion of silicon there is a certain 
proportion of sulphur, which cannot be exceeded in 
cast iron under normal conditions. Hilgenstcck 8 
confirmed these observations, the desulphurising 
effect of manganese being more marked than that 
of silicon. 

As the materials pass down the furnace, sulphur 
from the coke is absorbed by ferric oxide the action 
being quite evident at about 250° C. From 800° C. 
upwards the action is reversed, and lime becomes 
the chief absorbent of sulphur, the affinity of lime 
for sulphur increasing as the temperature rises. 

Desulphurisation of pyrites in the manufacture of 
sulphuric acid * 

Insufficient air causes sulphur to distil. The 
burning of pyrites in this process reduces the sulphur 
in the cinders with good work to 3 or 4%, or even loss 
with very good ores. 


1 J, Iron ami steel in&t., 18#9, it., 333. 

• J, I ton ami Steel I,wt„ 188#, L, 28. 
1894, 1084. 

4 '/ Sulphuric Add and Alkali "—Lunge. 
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Dissociation pressure of iron pyrites. 

K T. Allen and R. H. Lombard 6 have determined 
experimentally the dissociation pressure of FeS* by a 
method which depends on balancing the dissociation 
pressure of the sulphide against the vapour pressure 
of sulphur at known temperatures. They found 
that the dissociation pressure of pyrites over a range 
of pressure of 1 mm. to 5C0 nun., increased from 
0*75 mm. at 575° (1 to 518 mm. at 080°. The 
dissociation may be represented by the equation : — 
FeSo— FeS-hS. 

Vapour pressures of sulphur dioxide, sulphur tri oxide, 
and oxygen over heated iron sulphates ; and the equi- 
librium 2*VO a l*- 2>S'O a 4-Ojj. 

M. Bodenstein and W. Pohl® investigated the 
equilibrium 2S0 3 2SO a -f 0 2 , and obtained values 
for the equilibrium constant K- (C 2 so, X CoJ/CV), 
for temperatures ranging from 528° to 897° C. By 
plotting log K values against temperature the values 
of K may be obtained for intermediate temperatures. 

G. Keppeler and »J. D’Ans 7 investigated the vapour 
pressuro of sulphur dioxide, sulphur trioxide, and 
oxygen overheated ferric sulphate, the basic sulphate, 
Fe 2 0 3 ,2S0 3 , and ferrous sulphate. A current of w 
air or nitrogen was passed through a tube containing 
anhydrous sulphate heated to a definite temperature, 
and the proportions of S0 2 and S0 3 in the, issuing 
gas were determined. From their results the equi- 
librium between Fe 2 (S0 4 ) s and S0 3 is best represented 
by : — 

Fo 2 (S0 4 ) 3 t: Fe 2 0 3 -f 3S0 3 . 

In the gaseous phase the equilibrium 280 3 7^2S0 2 “f- 
() 2 is established, and the equilibrium constants are 
in agreement with the values given by Bodenstein 
and Fold. 

The pressure of S0 3 over basic ferric sulphate, 
Fe 2 0 3 ,2S0 3 , is greater than over normal ferric 
sulphate at the same temperature, and the former 
is regarded as a labile compound. In the gaseous 
phase at lower temperatures the expected equilibrium 
was not reached ; too much S() 2 was found in all 


found for Fe 2 (S0 4 ) 3> thus showing that a basic 
sulphate is not formed, and that there is no evidence 
for tli© formation of a solid solution of oxide and, 
sulphate;. 

M. Bodenstein and T. Suzuki* repeated the experi- 
ments of Kepjicler and D’Ans, and of Wohler, Pltidde- 
marrn, and Wohler, and obtained results in agreement 
with the original measurements in both cases. The 
measurements by the static method of the partial 
pressure of S0 3 in equilibrium with Fe 2 (S0 4 ) 3 give I 
values three or more times as large as those obtained \ 
by the dynamic method of Keppeler and D’Ans. In 
Wohler’s method it is shown that the gases are really I 
in equilibrium, and, therefore, tho calculation of the 
partial pressures of S0 3 and S0 2 is justifiable. In 
Kopticler’s method the ratio between the oxides Of 
sulphur and oxygen is not in agreement with Boden* 
stem and Pohl’s measurements of the dissociation of 
S0 3 ; there is always too little S0 3 . The deviation 
diminishes as the temperature rises, and it appears, 
therefore, that tho low* results obtained by Keppeler 
are due to equilibrium not being established. If 
Fe 2 (S0 4 ) 3 dissociates directly to Fe 2 0 3 and S0 3 , an 
excess of S0 3 would be anticipated, instead of a 
deficit, and hence the mechanism of the reaction is 
probably more complicated. 

L. Wohler and M. Grlinzweig 10 improved the appar- 
atus previously used by Wohler, Pltiddemann, and 
Wohler. The' measurements with Fe 2 (S0 4 ) 3 gave 
results in agreement with those obtained by Boden- 
stoin and Pohi. 

Action of steam on ferrous sulphide. 

At an incipient red-heat steam decomposes ferrous 
sulphide with the formation of a black magnetic mass 
containing Fe 3 0 4 , and the evolution of hydrogen 
and hydrogen sulphide : — 

3 FeS-1 4H 2 0-Fe 3 0 4 +3H 2 S+H 2 . 

At higher temperatures sulphur dioxide and sulphur 
are also products of the reaction. 11 

Experimental. 


cases. 

The behaviour of ferrous sulphate is best represented 
bv the equation 2FeS0 4 <-1 Fc 2 0 3 .S0 3 -| HO* In the 
gaseous phase above FcS0 4 at liigh temperatures 
there is a constant ratio between the partial pressures 
of 80 2 and S0 3 . The graphs obtained by plotting 
vapour pressures against temperature are shown in 
Figs. 12 and 13. 

L. Wohler, W. Pliiddcmann, and P. Wohler 8 used 
a static method in the determination of the vapour 
pressures of the sulphates. The total pressure of the 
system at a known temperature was determined, 
and the partial pressures of S0 3 and S0 2 were calcu- 
lated from Bodenstein and Pohl’s measurements. 

To ascertain whethef ‘ Fe 2 (S0 4 ) 3 was decomposed 
directly into Fe 2 0 8 and 80 3 , tho basic sulphate 
Fe 8 0 8 ,S0 3 was heated , and the vapour pressures found 
at three diffejgjt temperatures agreed with those 
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The first portion of the research consisted in 
determining the effect of various common gases and 
gas mixtures upon the dcsulphurisation of pyrites at 
different temperatures. The gases experimented 
with were air, air saturated with steam, steam, 
hydrogen, carbon monoxide, carbon dioxide, and 
coal gas. 

Preparation of sample of pyrites. 

A dozen or more lumps of pyrites, weighing approxi- 
mately one pound, were pulverised and intimately 
mixed. This w*as used in the determination of the 
total sulphur in the pyrites, the result being 52*54%. 


Measurement of temperature. 

The temperature of the furnace in all experiments 
was determined by means of a platinum, platinums 
iridium thermo-couple, and a raillivoltmeter, f}'j 

— - — uj. — y 
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Furnaces. 

Two furnaces were employed, viz,, for temperatures 
above 700° C. a gas-fired furnace designed for the 
determination of carbon in steels by the combustion 
method, and for lower temperatures an electric 
furnace. When both furnaces were heated the 
silica tubes passing through them were explored by 
means of the thermo-couple, and it was found that 
\n the hottest zone of each furnace there was a length 
pf 5-6 in. where there was no appreciable variation 
jn teihperaturo. 

( The apparatus. 

f A constant volume of the gas to be experimented 
with was passed over a known weight of pyrites 
heated to a determined temperature, and the per- 
centage of residual sulphur in the mineral determined 
after treatment. The apparatus consisted of a gas 
bolder, from which the gas was forced through a wash- 
bottle containing concentrated sulphuric acid to dry 
it, and then through the silica tube, which was 
contained in the furnace. Into the end of the tube 
near the sulphuric acid wash- bottle was inserted tho 
thermo-couple, protected by a fireclay sheath, the 
end of which reached the hottest zone of the furnace. 
A fireclay boat, containing 5 g. of pyrites, was pushed 
in at the other end, until it touched the end of tho 
thermo- junction. The combustion products passed 
finally through a wash-bottle containing sodium 
hydroxide solution to absorb SO a , SO a , and sulphur. 
The volume of air used was 17 litres for 5 g. of pyrites, 
when there was 0*85 litre of oxygen in excess of tho 
amount theoretically required. Tfye time taken for 
the whole 17 litres to pass through the furnace was 
two hours, and in all experiments this same rate of 
How was attained. 

In all experiments the pyrites was allowed to cool 
nsido tho furnace, so that it was not subject to the 
Oxidising influences of the atmosphere. 
l Air. — After passing 17 litres of air over 5g. of 


Air and air Maturated with at-eant. 



30 20 10 

PerccntARo of sulphur. 

I Air. II Air saturated with stcain. 

Fig. 1. 

pyrites, the sulphur content of the residual 
amce rapidly decreased from 32*99% at 610° C., 
i3% at 810% whilst at 910° the residual sulphur 
only 0*092%, Qn plotting the results . 


any break, was obtained. The graph demonstrates 
that pyrites can be desulphurised almost completely 
under the conditions of the experiment, when boated 
to a temperature between 800° and 900' 0. 

Air saturated with steam . — The next set of experi- 
ments was carried out with air which before being 
passed over the pyrites was bubbled through boiling 
water. In order that all the experiments should be 
comparable tho rate of ebullition w r as kept as nearly 
as possible constant. The results obtained are also 
plotted on Fig. 1. The curve shows that at tempera- 
tures below 650° O., air saturated with steam is more 
efficient as a desulphurising agent than dry air, 
whilst at temperatures above (>50° the reverse is the 
case. 

* Steam. — In order to obtain a series of determina- 
tions showing tho effect of steam as a desulphurising 
agent, tho flask containing water was connected to 
a steam bath. Thus, by turning the tap of the 
steam bath, steam bubbled through the water in the 
flask, and then entered the silica tube. Tho wash- 
bottle containing sodium hydroxide solution was not 
used. Before the experiment was commenced the 
furnace was heated to the required constant tempera- 
ture, while steam was passing through the silica tube, 


Steam. 



and then the fireclay boat containing the mineral was 
introduced. In order that approximately tho same 
amount of steam should pass over each sample of 
pyrites, each experiment was of one hour’s duration, 
and the rate of flow of steam through the apparatus 
was regulated by the height of the water in tho tube 
open to the atmosphere, and dipping under the water 
in the flask. In every experiment the pyrites was 
allowed to cool inside the silica tube in an atmosphere 
of steam. It was then removed, and dried in a Bteam 
oven. 

Although the results obtained in this manner are 
not strictly comparable with those obtained with 
other gases, they are useful when explaining the 
varying desulphurising action of air and air saturated 
with steam. 

The graph obtained (Fig. 2) by plotting temperature 
against the percentage of residual sulphur indicates 
dwulphurisation commences at a temperature 
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3FcSf4H 1 0=Fe # 0 4 +3H^+H 1 , 
which is stated to commence at incipient red heat ; 
from the results obtained in these experiments this 
reaction begins at a temperature of 680° C. 


Carbon dioxide. 





^ 
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Pcp'ontAi'p of sulphur. 
Fig . 3. 


These reactions may be applied to the ease of air 
and air saturated with steam, in order to explain the 
' nature of the curves obtained in the experiments 
with these gas mixtures. Below 6f^ air saturated 


the gas. The curve obtained by plotting the results 
(Fig. 3) shows that desulphurisation commences about 
5g0 u -f)90° 0. As the temperature is raised to 670° 
the quantity of sulphur removed rapidly increases, 
until at this temperature the percentage of sulphur 
in the residue is 35*67, corresponding approximately 
to the formula of ferrous sulphide. Between 670° 
and 900° the residual sulphur content remains con- 
stant at 35*6%. Above 900° desulphurisation again 
increases, and at 1020° the residual sulphur is 29*88%. 

From these results it would appoar that at tempera- 
tures below 900° 0., carbon dioxide exerts no oxidising 
influence on the iron disulphide, but that this merely 
dissociates into ferrous sulphide and sulphur. 

The action of carbon dioxide at temperatures 
above 900° C. may be explained as follows. At high 
temperatures carbon dioxide tends to dissociate ; 
at 900° normally this reaction is unimportant. 
Raising the temperature, however, increases the 
decomposition, and if some oxidisable substance be 
present the whole of the carbon dioxide may, in time, 
be converted into carbon monoxide. 

In the experiments performed an oxidisable sub* 
stance in the form of ferrous sulphide is present. 
The carbon dioxide will then be decomposed into 
carbon monoxide and oxygen, the latter oxidising 
the ferrous sulphide. p 

Carbon monoxide . — The carbon monoxide used w p 
prepared by passing carbon dioxide from tjil 
cylinder over heated charcoal. The gas was led 
through three wash-bottles, containing a concentrated 
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solution of caustic soda to remove any carbon dioxide, 
and collected in tho gas holder. More carbon 
monoxide was collected in another gas holder, and 
this gas was used in expelling all air from the experi- 
mental apparatus before the commencement of each 
determination. Tho carbon monoxide was passed 
over 5 g. of iron pyrites in the same manner as before, 
and the residue in the fireclay boat was allowed to 
cool in the gas. 

The graph (Fig. 4) obtained by plotting the percen- 
tage of sulphur against temperature shows that at 
350° C. desulphurisation commences, and increases 
L ’up to a temperature of 590°, where the composition 
^>t the residue corresponds to the formula of ferrous 
sulphide. Between 590° and 800° no further desul- 
phurisation occurs, and above 800° the percentage of 
sulphur remaining gradually increases with rise in 
temperature from 35*56% to 38*25%. 

At low temperatures carbon monoxide is very 
efficient in the removal of sulphur. Below 5 75° the 
iron disulphide does not dissociate, and tho efficiency 
of the carbon monoxido Is probably due to the 
combination of the gas with one atom of the sulphur 
in pyrites to form carbon oxy sulphide : — 
FeS 2 -f-CO— FeS 1-COS, 


since this gas is formed when a mixture of sulphur 
vapour and carbon monoxide is passed through a 
moderately -heated tu be. 

There is an increase in the amount of residual 
sulphur at temperatures above 800° 0. At these 
temperatures a partial fusion of the sulphide on the 
surface may occur, which hinders the removal of more 

I hur. This partial fusion of the sulphide is well 
vn in the manufacture of sulphuric acid by the 
nher process, and is always noticed in the pyrites 
lers, when they become overheated. The cinders 
' such treatment always contain more sulphur than 
ers which have been properly burnt. This 
anation of the increase in residual sulphur after 
tment. with carbon monoxide at high temperatures 
is therefore to be correct. 

gdrogen. — The hydrogen used was obtained from 
Under of tho gas, and the details of the experi- 
tal work did not differ in any respect from those 
g air. 

ho curvo (Fig. 5) obtained indicates that hydrogen 
mences to remove sulphur from pyrites at a 
nperaturo of 440° (J., and at 530° the iron disulphide 
totally converted into ferrous sulphide. The 
phur content of the residue then remains constant 
to 900° O., but between this temperature and 
'0° there is a slight decrease in the percentage 
sulphur. 

Between 440° and 575 n tho hydrogen reacts with 
b iron disulphide producing ferrous sulphide and 
drogen sulphide, according to the equation : — 

f ' . F eS 2 -f H 2 — FeS -f H 2 S . 

At higher temperatures, since hydrogen sulphide 
k^jins to dissociate into its elements, the main factor 
eh causes the removal of sulphur will be the 
ociation of tho iron disulphide. Above 900° C. 
only reaction which will account for tho decrease 
/he sulphur is the conversion of ferrous sulphide 


into metallic iron with the formation of hydrogen 
sulphide thus : — 

FeS [ H 2 ~Fc 1 H 2 S. 

Coal gas . — The experiments with coal gas were 
carried out in the same way as with tho other gases. 



50 40 80 


PmonUKC of soljtliur. 

Hyiliotfm. - Coal pm. 

Kin. i>. 

The curve (Fig. 5) obtained was practically the same 
as that of hydrogen. 

Soluble sulphur determinations . 

The weathering of ores containing sulphur, carried 
on in Sweden, converts some sulphide into sulphate, 
and tho latter, being soluble in water, is washed away 
by tho rain. It was, therefore, considered of interest 
to determine the amount of soluble sulphur in the 
pyrites after treatment with the various gases. The 
remaining portion of each sample of pyrites after tire 
previous experiment was used. 

The amount of soluble sulphur in the samples after 
treatment with air decreases with increasing tem- 
perature from 0*155% at 650° C. to 0*044% at 910", 
while the sulphur determinations in the residue after 
treatment with air saturated with steam show a 
maximum of 0*227% at 000°. The soluble sulphur 
content of the samples treated with dry air was less 
than that of those treated in air saturate d with steam 
for corresponding temperatures. 

A series of experiments was then carried out with 
air at temperatures between 350° and 545°. Five 
grams of pyrites were placed in the furnace heated to 
a constant temperature, and air was passed over tho 
sulphide without being dried. Koch experiment was 
of three and a half hours’ duration, the quantity of 
air passing through the furnace being approximately 
30 litres per hour. The total sulphur and soluble 
sulphur were determined in tho burnt pyrites, and 
these percentages were plotted against temperature. 

No oxidation occurs below 330° C. ; at 350° the 
soluble sulphur content is 2*72%, and this increases 
to a xnaxifnum of 4*05% at 430°, while a further 
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increase in temperature causes the percentage of 
soluble sulphur to decrease rapidly (Fig. G). 

The total sulphur curve (Fig. 7) shows a break at 
430° C.j corresponding to the maximum on the 


.1 ir. 



I'm 1‘iitjigc of noliiMc aulpliur. 

FlU. (). 

soluble sulphur curve. The first portion of these 
curves up to 430° corresponds to the formation of 
Homo soluble salt of iron containing sulphur, and the 
second portion to the decomposition of this salt. 

The graph ( Fig. 8) resulting from the soluble sulphur 
determination in the pyrites after treatment with 
steam, also reaches a maximum at 430° C., and 


.4 ir. 



Fiu. 7. 

•exhibits ' a break at GKO' analogous to the break in 
the tfotal sulphur curve. 

?V Tile earhon monoxide and hydrogen soluble sulphur 
.Curves (Fig. 9) show maxima in the region of 530°- 
550® C., but the carbon dioxide and coal, gas results 
present no striking feature. Since all the sulphides 


of iron are insoluble in water, it is difficult to explain 
the occurrence of a soluble iron-sulphur compound 
in the case of hydrogen and carbon monoxide, but its 
appearance is probably due to traces of moisture 

Steam. 



Fjo. 8. 

in the apparatus. This compound must be ferrous 
sulphate, since this salt begins to decompose at 
530 ° 0., and also the reducing conditions imposed by 
the gases will inhibit the formation of a ferric salt 
The amount of soluble sulphur remaining after the 
action of hydrogen and those gases which convert 
the iron disulphide into ferrous sulphide, is greater 
than the amount obtained after the action of air anc 
air saturated with steam. This is due to t lie conver- 
sion of part of the ferrous sulphide into ferrous 
sulphate and sulphuric acid during the digestion of the 
mass with water. 
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1'oicentnjre of soluble sulphur. 


Cat bon monoxide. 

Hydrogen. 

Flo. 9. 

From these results it would appear that a soluble 
sulphur compound of iron may do an intermediate 
product in the oxidation of iron pyrites to iron oxide 
Up to this point a sulphate had been Supposed to 
be the soluble iron salt. In order to ascertain the 
proportion of ferroug and ferric^ iron in the solution s 






Joutnttl,of the Society of Chemical Indtutry, 

v, • ' Thompsom Tnx.K0,-TaB DBSCu-HUR^Anov OF Ihon FvkIt *,. 


43t 


obtained when tho burnt pyrites was treated with 
water, the following determinations were made 

A sample of pyrites, after being heated for three- 
and-a-half hours at a constant temperature in the 
range of -480° C., was weighed, and lixiviated 
with hot distilled water, and the solution obtained 
after cooling, was mado up to 260 c.c. in a graduated 
flask, and the amounts of ferrous and ferric iron and 
soiu bio sulphur were determined. 

The results for the percentage of soluble sulphur 
obtained indirectly from the weight of iron present 
m the solution, are not in agreement with those 
determined by the direct method of precipitation 
with barium chloride. In all cases where the pyrites 
was treated below 430° 0., the sulphur derived from 
bhe iron determinations is always less than that 
obtained by the direct method, and in the great 
najonty of those samples heated above 430° this is 
uso true. 4 : 

The cause of the discrepancy between the sulphur 
leterminod directly and that obtained indirectly 
ip pears to go to tho root of tho removal of sulphur 


"f * . I " rth(T ; ‘btfcreiu'e in tho soluble sulphur 
as sulphates, and that present as a persulphate, is also 
at its maximum at 430" C„ indicating that up to that 
. temperature the persulphate is I, ring formed, while 
^th® temperature is raised still further it again* 

Twnpratturo, JUtio 

370-' '"To/'" 1 "' niir,r,.n r( .. 

<80~ ! i 1 , •'■311 l‘ u" 

480 , 12 - on? o:ui 

dfUV ‘ ,y mnu * ,hat * ttmotmfH of 

Determination of the vapour pressures of sulphur 
dioxide , sulphur trioxide, aud oxygen during the oxida- 
tion if iron pyrites. 

These determinations had a two-fold object - 
(1) to ascertain in what condition the sulphur was 
removed, (2) to ascertain whether the vapour 

pressures observed oiler any data for the solution of 
the problem of the soluble sulphur. h 

The dynamic method was used, since it offers less 
experimental difficulties than tire static method. 



om a calcined ore by a process of weathering. In 
l probability there is formed some soluble sulrxhur 
impound of iron which contains more sulphur than 
0 sulphates, and exists along with the- latter. On 
’eful examination it was shown that the following 
sses of soluble iron compounds containing sulphur 
re absent : Acid sulphates, thiosulphates, sulphites, 
posulphites, and thionatos, and that there was very 
^ug reason to believe that a persulphate was 
sent. The existence of such a compound was 
er shown from the vapour pressure measurements, 
[that it may be said with a tolerable degree of 
dainty } that a persulphate is the cause of the 
pence m tho partly oxidised pyrites of a greater 
lount of soluble sulphur than is accounted for by 
■ago sulphates there. This persulphate is not improb- 
P*>ly an intermediate product in the formation of the 
t ferrous sulphate, 

Tt will be seen from the figures below that as the 
temperature rises the ratio of the ferrous to the 
iemc iron decreases, that the amount of soluble sul- 
phur increases to about 430° C., and then falls off 


The appai itus was similar in construction to that 
used by Keppelerand D’Ans* in their determinations 
of the vapour pressures of sulphur dioxide and 
sulphur trioxide over dry sulphates of iron. A known 
volume of air was led over iron pyrites heated at a 
known temperature, and the amount of sulphur 
dioxide and sulphur trioxide determined by absorp- 
tion, and the amount of oxygen by tho analysis of 
the residual gas. 

Fig. 10 represents the form of the apparatus 
finally omplow d. The Buchner flask, B, vas fitted 
with a four-holed rubber stopper, provided with a 
dropping funnel, A, a thermometer, a pressure gauge 
containing xylene, and a glass tube reaching to the 
bottom of the flask. A long piece of rubber tubing, 
closed at the end by means of a screw clip, was fitted 
to this glass tube, so that water could bo siphoned 
out of the flask when necessary. The side outlet 
tubo, C, was connected through a tap, r i\, to a small 
wash bottle, D, containing concentrated sulphuric 
acid, and then to the U- tubes, E., containing calcium 
Chloride, in nrdpr rtrir fko «»*« 
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raents. The last calciu m chloride tube was connected 
to one end of the three-way tap, T 2 , the second end 
of which fitted into the rubber stopper closing the end 
of the porcelain tube contained in the furnace, while 
to the third end a calcium chloride tube, E 2> was 
attached. At this end of the porcelain tube the 
thermo-couple was introduced, and its hot junction 
reached the hottest zone of the furnace. Inside the 
tube a fireclay boat containing about 5 g. of pyrites 
was placed, so that the end of the boat touched the 
end of the thermocouple. The space at the opposite 
end of the tube was occupied by two fireclay boats 
containing pieces of broken fireclay. The end of the 
tube was closed by means of a one-holed lubber 
stopper, into which lifted one end of the three-way 
tap, T 3 The second end of the tap was connected 
to a pressure gauge, F, and the remaining end to the 
first absorption vessel, G. containing 40—50 c.e. of 
N I'li) iodine solution. Then came two bulb tubes, 
H and I, the former containing more A r /*20 iodine 
solution, and the second 15 c.e. of iV /2 0 sodium 
thiosulphate solution. The latter was attached to 
the three-way tap, T 4 , to one end of which was 
connected a piece of glass tubing dipping under the 
surface of caustic soda solution contained in a beaker. 
The remaining end was connected to a bent glass tube, 
fitted into a two-holed rubber stopper, closing the 
open end of a glass bottle, J, so that it did not pro- 
trude beyond the end of the stopper into the bottle. 
Into the other boring of the stopper was fitted a bent 
capillary tube having a tap, T 6 , and drawn out to a 
line upturned point at the open end. The bottle 
had an outlet at the bottom which was connected 
by a long piece of pressure tubing to a similar outlet 
in the bottle, K . The latter could be ra ised or lowered 
when required. Both bottles contained a concen- 
trated solution of caustic soda. All connexions were 
made with pressure tubing, and were rendered gas- 
tight by the use of collodion. 

Ex peri me n la l moth od . 

On raising the Iwittles, K and J, the outlet tube up 
to T 4 and the whole of the capillary tube tilled 
with the caustic soda solution. The pressure gauge, 
F, was then detached, and T a turned so that the 
absorption vessels were open to the air, while the 
porcelain tube was shut off from contact with the 
atmosphere. The absorption bulbs were eoimected 
to the beaker containing caustic soda solution, and 
carbon dioxide was passed through the absorption 
vessels to expel all traces of air, entering at T 3 
and escaping through the liquid in the beaker under 
T 4 . The passage of carbon dioxide was continued 
for a period of time, never less than half-an-hour, 
until, when the stream of gas was stopped, the caustic 
soda solution rapidly rose up the outlet tube from 
T 4 . It was then assumed that all air had been ex- 
pelled froift&he absorption apparatus, and the pressure 
gauge W8S, replaced. 

Me:\ww®$ the furnace was being boated to the 
requirtfa^jqifistant temperature, the porcelain tube 
being (Jfqipiected to F 2 , but not with Ej. r \\ was 
turned m’Otder to shut off the flask from the drying 


train. A small quantity of water was placed in 
B, so that the siphon tube dipped below the surface 
of the liquid. A small quantity of water was then 
allowed to drop from the funnel into the flask, until 
the difference in the level of the xylene in the two 
limbs of the pressure gauge was about 7 cm. This 
was the pressure found to be necessary before air 
could be forced through the sulphuric acid drying 
bulb. The tap of the; funnel was turned, and all 
water removed from the bulb by means of a pipette. 
100 or 150 c.c. of distilled water were then placed in 
the funnel. 

When the temperature of the furnace was steady " 
at the required temperature, r l\ was opened, and the 
drying train connected with the porcelain tube, but 
not with E 2 . Finally, the height of K was so adjusted 
that, on turning T 4 to connect the absoqition vessels 
with the caustic soda bottles only, no caustic soda 
passed into the sodium thiosulphate bulb. Then 
the tap of the dropping funnel was turned, and water ^ 
dripped slowly into the flask, forcing air into the 
apparatus. By raising or lowering the second caustic 
soda bottle it was so arranged that the height of the 
liquid in the two limbs of the pressure gauge, F, was 
the same throughout the experiment, and therefore 
the pressure inside the porcelain tube was atmos- 
pheric. When the water in the funnel had fallen to 
the tap it was turned off. Tj, T„ and T 3 were then 
turned to their initial positions while T 4 remained 
unaltered. F was detached, and carbon dioxide 
again passed through the apparatus to drive all 
nitrogen and oxygen in the absorption, bulbs into J. 
The carbon dioxide was readily absorbed by the 
caustic soda, and the pas.sage of carbon dioxide was 
continued for half-an-hour or more. T 4 was then 
turned to allow the carbon dioxide to pass into the 
beaker containing caustic soda solution, and the 
stream of carbon dioxide was stopped. 

The sulphur dioxide and sulphur trioxide absorp- 
tion tubes were then disconnected, and their contents 
emptied into a beaker. The excess of iodine was 
titrated with N /20 sodium thiosulphate solution, and 
hence the amount of iodine used in the reaction with 
sulphur dioxide was known. From this the weight 
of sulphur dioxide and finally the volume of sulphur 
dioxide at N.T.P. were calculated. 

Keppeler and l)’Ans determined the sulphur 
trioxide by titration of the residual solution with 
standard barium hydroxide solution. This method 
is, however, impracticable in the present case, since 
the solution is saturated with carbon dioxide. Hence 
the following method was adopted. Hydrochloric 
acid was added, and the solution boiled to decompose 
the sodium tetrathionate formed by the interaction 
of the iodine with sodium thiosulphate. Carbon 
dioxide was bubbled through the solution to facilitate 
the removal of sulphur dioxide, and after boiling for 
some time the sulphur was filtered off. The sulphate 
in solution was precipitated in the usual manner by< 
the addition of barium chloride solution. Allowances 
were made for the sulphuric acid formed by the 
oxidation of sulphur dioxide by the iodine solution 
and the sodium sulphate formed by the decomposition 
of the sodium tetrathionate, and the weight ami 
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hence tho volume of sulphur trioxido at N.T.P. was 
caloulated. 

Tho amount of oxygen present was determined 
by absorption with alkaline pyrogallol. From the 
data thus obtained the volume of residual gas con- 
taining the amount of nitrogen in the original air 
could be calculated, and hence the volume of oxygen 
in the residue was known. 

Sulphur ( ride, sulphur t rionde , and oxygen pressures over 
limited iron pyrites during oxidation with air 



o in art) ;$u 4o :>» no ?o ho i»o ioo jio i^o iso j ioi;»n 
Pressure in mm. 

I Oxygen. if SO,. flF SO.. 

Via. 11. 

In order to test the accuracy of the apparatus tho 
"\pour pressures of sulphur dioxide and sulphur 
rioxide over dry ferric sulphate heated to a tempera- 

E re of 670° (J. were determined. Tho partial 
assures of the two gases wore then found to be 
o, = 24*08 miu. and Pso„ rr 31-145 mm. By refer- 
ee to the grapli of the vapour pressures of sulphur 
:>xido and sulphur trioxido over heated ferric 
Iphate obtained by Keppcler and D’Ans, the pres- 
res of the two gases were observed to be 2 2 nun. 
d 33*5 mm., respectively. This agreement was 
[ficientlv good for the determinations with iron 
rites, which were only performed in order to form 
idea of the conditions in the gaseous phase during 
e oxidation of the sulphide. The ferric sulphate 
is then replaced by iron pyrites, and the ends of 
to porcelain tube were closed up. Tho same 
vrites was used in all tho determinations, and when 
was removed from the furnace at the end of the 
Ties of experiments there was a comparatively large 
nullity of unchanged sulphide. The passage of air 
fer the heated sulphide in each determination oecu- 
icd botween 70 and 80 minutes for 150 c.c. of air, 
id about 50 minutes for 100 c.c. The determined 


pressures of the three gases were plotted against 
temperature on a graph (Fig. 11). 

The curves obtained by plotting tho pressures 
against temperature were of a mo-4 extraordinary 
character. At 370° C. the vapour pressures of 
sulphur trioxido and sulphur dioxide arc practically 
the same, but, as the temperature is raised, the 
partial pressure of the sulphur dioxide increases to 
90 nun., while that of sulphur trioxido decreases to 
28 nun. Between 430° and 450° then? is a sudden 
increase in the amount of sulphur trioxido, while the 
sulphur dioxide remains constant. This increase is 
due to the decomposition of the soluble sulphur salt 
of iron. With further increase in temperature tho 
sulphur trioxide gradually falls from 55 mm. at 
450° to 39 mm. at 570° 0. Meanwhile the sulphur 
dioxide pressure decreases rapidly to 25 mm. at 
520°, ana then again increases, until at 570° it is 
130 min. This increase corresponds to the decompo- 
sition of ferrous sulphate, since; sulphur dioxide is 
the main constituent of the gaseous phase over the 
heated salt, and the dissociation of FeS.>, the sulphur 
vapour being oxidised to S() 2 . At (iJ0°(>., the 
highest temperature at which a determination was 
made, tho partial pressure of sulphur dioxide is 
140 mm., whilo that of sulphur trioxido is 11 nun. 


Sulphur dioxide and sulphur trioxide pressures over heated 
ferrous sulphate (Keppelcr and I)' A ns). 



I Sulphur trloxhh'. II Sulphur dioxide. 

Via. 12. 

The sulphur dioxide curve is perfectly continuous, 
although the vapour pressures are of such a varied 
nature, and all the points obtained find a position 
on it. The sulphur trioxide curve is flattened between 
450° and 570° 0., and the pressure obtained at 550® 
is too great to find a place on the smooth curve. It 
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mcnts. Tho last calcium chloride tube was connected 
to one end of the three-way tap, T 2 , the second end 
of which fitted into the rubber stopper closing the end 
of the porcelain tube contained in the furnace, while 
to the third end a calcium chloride tube, E 2 , was 
attached. At this end of the porcelain tube the 
thermo-couple was introduced, and its hot junction 
reached the hottest zone of the furnace. Inside the 
tube a fireclay boat containing about 5 g. of pyrites 
was placed, so that the end of the; boat touched the 
end of the thermo-couple. The space at the opposite 
end of the tube was occupied by two fireclay boats 
containing pieces of broken fireclay. The end of the 
tube was closed by means of a onc-holcd rubber 
stopper, into which fitted one end of the three-way 
tap, T 3 . The second end of the tap was connected 
to a pressure gauge, F, and the remaining end to the 
first absorption vessel, 0. containing 40- 50 e.c. of 
y 1*20 iodine solution. Then came two bulb tubes, 
H and 1, the former containing more Nj 20 iodine 
solution, and the second 15 e.c. of NJ 20 sodium 
thiosulphate solution. The latter was attached to 
the three-way tap, T 4 , to one end of which was 
connected a. piece of glass tubing dipping under the 
surface of caustic soda solution contained in a beaker. 
The remaining end was connected to a bent glass tube, 
fitted into a two-holed rubber stopper, closing the 
open end of a glass bottle, J, so that it did not pro- 
trude beyond the end of the stopper into the bottle. 
Into the other boring of the stopper was fitted a bent 
capillary tube having a lap, T 6 , and drawn out to a 
fine upturned point at llio open end. The bottle 
had an outlet at. the bottom which was connected 
by a long piece of pressure tubing to a similar outlet 
in the bottle, K . The latter could be raised or lowered 
when required. Both bottles contained a concen- 
trated solution of caustic soda. All connexions were 
made with pressure tubing, and were rendered gas- 
tight by the use of collodion. 

Experimental method . 

On raising the l>ottles, K and J, the outlet tube up 
to T 4 and the whole of the capillary tube filled 
with the caustic soda solution. The pressure gauge, 
F, was then detached, and T 3 turned so that the 
absorption vessels were open to the air, while the 
porcelain tube was shut off from contact with the 
atmosphere. The absorption bulbs were connected 
to the beaker containing caustic soda solution, and 
carbon dioxide was passed through the absorption 
vessels to expel all traces of air, entering at T a 
and escaping through the liquid in the beaker under 
T 4 . The passage of carbon dioxide was continued 
for a period of time, never less than half-an-hour, 
until, when the stream of gas was stopped, the caustic 
soda solution rapidly rose np the outlet tube from 
T 4 . It was then assumed that all air had been ex- 
pelled from&fche absorption apparatus, and the pressure 
gauge Wife replaced. 

Meajffiiub. the furnace was being heated to the 
requirpo^OTlfitant temperature, the porcelain tube 
being connected to E 2> but not with E 2 . '1\ was 
turned in kier to shut off the llask from the drying 


train. A small quantity of water was placed in 
B, so that the siphon tube dipped below the surface 
of the liquid. A small quantity of water was then 
allowed to drop from the funnel into the flask, until 
the difference in the level of tho xylene in the two 
limbs of the pressure gauge was about 7 cm. This 
was the pressure found to be necessary before air 
could be forced through the sulphuric acid drying 
bulb. The tap of the funnel was turned, and all 
water removed from the bulb by means of a pipette. 
100 or 150 c.c. of distilled water were then placed in 
the funnel. 

When the temperature of the furnace was steady 
at the required temperature, T x was opened, and the 
drying train connected with the porcelain tube, but 
not with E 2 . Finally, the height of K was so adjusted 
that, on turning T 4 to connect the absorption vessels 
with the caustic soda bottles only, no caustic soda 
passed into the sodium thiosulphate bulb. Then 
the tap of the dropping funnel was turned, and water"* 
dripped slowly into the flask, forcing air into the 
apparatus. By raising or lowering the second caustic 
soda bottle it was so arranged that the height of the 
liquid in the two limbs of the pressure gauge, F, was 
the same throughout the experiment, and therefore 
the pressure inside the porcelain tube was atmos- 
pheric. When the water in the funnel had fallen to 
the tap it was turned off. T 4 , T 2 , and T 3 were then 
turned to their initial positions while T 4 remained 
unaltered. F was detached, and carbon dioxide 
again passed through the apparatus to drive all 
nitrogen and oxygen in the absorption bulbs into J. 
The carbon dioxide was readily absorbed by tho 
caustic, soda, and the passage of carbon dioxide was 
continued for half-an-hour or more. T 4 was then 
turned to allow the carbon dioxide to pass into the 
beaker containing caustic soda solution, and the 
stream of carbon dioxide was stopped. 

The sulphur dioxide and sulphur trioxide absorp- 
tion tubes were then disconnected, and their contents 
emptied into a beaker. The excess of iodine was 
titrated with N / 20 sodium thiosulphate solution, and 
hence the amount of iodine used in the reaction with 
sulphur dioxide was known. From this the weight 
of sulphur dioxide and finally the volume of sulphur 
dioxide at N.T.P. were calculated. 

Keppeler and D’Ans determined the sulphur 
trioxide by titration of tho residual solution with 
standard barium hydroxide solution. This method 
is, however, impracticable in the present ease, since 
the solution is saturated with carbon dioxide. Hence 
the following method was adopted. Hydrochloric 
acid was added, and the solution boiled to decompose 
the sodium tetrathionate formed by the interaction 
of the iodine with sodium thiosulphate. Carbon 
dioxide was bubbled through the solution to facilitate 
the removal of sulphur dioxide, and after boiling for 
some time the sulphur was filtered off. The sulphate 
in solution was precipitated in the usual manner by^ 
the addition of barium chloride solution. Allowances 
were made for the sulphuric acid formed by the 
oxidation of sulphur dioxide by the iodine solution 
and the sodium sulphate formed by the decomposition 
of the sodium tetrathionate, and the weight and 
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hence iho volume of sulphur trioxide at JJ.T.P. was 
calculated. 

The amount of oxvgen present was determined 
by absorption with aUcalino pyrogallol. From the 
data thus obtained the volume of residual gas con- 
taining the amount of nitrogen in the original air 
could be calculated, and hence the volume of oxygen 
in the residue was known. 



(I 10 2U HU 40 :»0 00 70 HO 00 100 1UH20 ISO 11(1 l.'iO 
I’nwuro in mm. 

T Oxygen. II SO,. Ill SO,. 

Fio. 11. 

In order to test the accuracy of the apparatus the 
i pour pressures of sulphur dioxide and sulphur 
loxide over dry ferric sulphate heated to a tempera- 
re of 070 1 C. were determined. Tlio partial 
essures of the two gases wen* then found to be 
so, 24-08 mm. and IYo, * 31-JGmm. By refer- 
ee to the graph of the vapour pressures of sulphur 
oxide and sulphur trioxide over heated ferric 
Iphate obtained by Keppelor and D’Ans, the pres- 
res of the two gases wore observed to be 22 mm. 
id 33-5 mm., respectively. This agreement was 
fficicntlv good for the determinations with iron 
Titos, whicii were only performed in order to form 
l idea of the conditions in the gaseous phase during 
e oxidation of the sulphide. The ferric sulphate 
is then replaced by iron pyrites, and the ends of 
e porcelain tube were closed up. The same 
pyrites was used in all the determinations, and when 
ft was removed from the furnace at the end of tho 
series of experiments there was a comparatively large 
quantity of unchanged sulphide. The passage of air 
oyer the heated sulphide in each determination occu- 
pied between 70 and 80 minutes for 150 c.c. of air, 
and about 50 minutes for 100 o.c. The determined 


pressures of the throe gases were plotted against 
temperaturo on a graph (Fig. 11). 

Tho curves obtained by plotting the pressures 
against temperature were of a most extraordinary 
character. At 370° C. the vapour pressures of 
sulphur trioxide and sulphur dioxide are practically 
the same, but, as tho temperature is raised, the 
partial pressure of the sulphur dioxide increases to 
90 mm., while that of sulphur trioxide decreases to 
28 mm. Between 430° and 450° there is a sudden 
increase in the amount of sulphur trioxide, while Iho 
sulphur dioxide remains constant. This increase is 
due to the decomposition of the soluble sulphur salt 
of iron. With further increase in temperaturo the 
sulphur trioxide gradually falls from 55mm. at 
450° to 39 mm. at 570° C. Meanwhile the sulphur 
dioxide pressure doorcases rapidly to 25 mm. at 
520°, and then again increases, until at 570° it is 
130 mm. This increase corresponds to the decompo- 
sition of ferrous sulphate, since sulphur dioxide is 
the main constituent of the gaseous phase over tho 
heated salt, ami the dissociation of FoS 2 , the sulphur 
vapour being oxidised to N() a . At (>10°0., tho 
highest temperature at which a determination was 
made, the partial pressure of sulphur dioxide is 
140 mm., whilo that of sulphur trioxide is 11 mm. 


Sulphur dioxide, and sulphur trioxide prewues over heated 
ferrous sulphate (Kcppr/er a>id D'Ans). 



I’n‘*suiii In mm. 

I Sulphur II Sulphur <Ho\|»h*. 

Fra. 12. 


The sulphur dioxide curve is perfectly continuous, 
although the vapour pressures are of such a varied 
nature, and all tho points obtained find a position 
on it. The sul phur trioxide curve is flattened between 
450° and 570° C., and the pressure obtained at 55 0° 
is too great to find a place on the smooth curve. It 
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is noticeable that whore this flattening occurs the 
sum of the pressure of the dioxide and trioxide is loss 
than that at 1170° C. 

The following explanation appears to fit in well 
with the results. Kven at 370° C. the low value for 

Sulphur dioxide awl sulphur triox vie jrressures over heated ferric 
sulphate ( Keppclcr and D’Ans), 



Pm'miu- ]ii turn. 

1. Hulphui dluxiile. H. Sulphur tnoxMc. 
Km. 13. 


the oxygen pressure shows that the oxidation of tho 
pyrites has already heroine appreciable, giving 
considerable vapour pressure for both the SO ; , and 
S0 2 . As the temperature rises, the pressure of the 
fonner decreases. This would not he expected, but 
it tits in well with the idea, of the formation of a 
persulphate from the ferric oxide already produced, 
and some of tho St).,. Tly^ increase of the pressure 
of the S() 3 would normally expected. This forma- 


tion of the persulphate continues to about 400° or jxist 
over, during which period there is a continuous de- 
crease in the pressure of the S0 3 . At that tempera- 
ture tho persulphate commences to decompose, as 
has already been shown from the soluble sulphate 
determinations. This decomposition of the persul- 
phate generates sulphur trioxide, which rapidly 
increases in the gaseous phase. 

At about 430° C. the fall in tho vapour pressure of 
tho S0 2 is tho result of tho formation of ferrous 
sulphate according to the equation 

Fe,/) 3 *f S0 2 - 1 S0 a — 2 PoS0 4 . 

The simultaneous absorption of R0 3 flattens the 
curve for tho vapour pressure of tho latter, which 
would otherwise increase to a maximum at about 
520° C. 

At about 52.7° the ferrous sulphate commences to 
decompose; SO, and S0 3 aro liberated, but in 
amounts which are widely different. Reference to 
Fig. 12 will show that the gaseous phase is almost 
entirely >S0 2 , the SO, having presumably decomposed 
according to the equation : — 

2S0^2S<VI O,. 

The pressure of the SO, increases rapidly, while that 
of the SO, decreases. The oxygen produced will 
fail to increase the pressure' of that element, as at 
these temperatures the pyrites is dissociating rapidly, 
and any oxygen generated will react with the sulphur 
vapour, producing more SO,. 

The only point of interest, in the oxygen curve is 
the slight increase around 520° C., due to the decom- 
position of the persulphate, according to some such 
equation as : — • 

2FoS 2 0 8 ^Fe a 0 3 *| SO,-! 3S0,+0,. 


Tempo ratur<\ 

Partial 

so, 
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min. 
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r.r.-o 
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ft 332 
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THE TENSILE STRENGTH OF RUBBER. 

I BY O. Dfi VRIES. 

I In the testing of crude rubber the determination 
of tensile strength has always taken a prominent 
place; many investigators determine only tensile 
strength and rate of cure, and nothing else ; several 
manufacturers base their private valuation of the 
rubber mainly on the figures for tensile strength. 

Now, rate of cure is a factor of chemical composi- 
tion and not of quality in the strict sense of the word. 
Probably chemical analysis will never bo able to 
eplace vulcanisation tests in the determination of the 
tomplex of accelerators and retarding catalysts present 
n the rubber, and the vulcanising test will retain 
ts place a3 the surest and quickest means of deter- 
Dining the amount of these catalysts. But this 
loes not promote the determination of rate of euro 
o the rank of a test of quality, and the fact remains 
hat at present in many eases, probably the majority, 
ho quality of the crude rubber is only determined 
>y means of one property, viz., tensile strength. 

The breaking load of rubber is not actually so 
rnportant a property as might appear from the 
-ttention paid to it in testing work ; rubber in 
iractico is seldom stretched to near the break. 
Cven the tearability of rubber, for instance in ty re- 
ivers, is not directly related to tensile strength 
\ determined by a regular, slow stretching process, 
nd is certainly more dependent upon the composi- 
on of the mix than upon the properties of the crude 
ibber. There seems to be no other reason why 
‘nsile strength has been given so much attention 
urn that other more suitable properties have not 
;en formulated or have not yet been worked out 
fficiently. 

It should further not be forgotten that breaking 
urcs are always more *or less accidental, and a 
itivelv large number of test pieces is necessary 
obtain a reliable average. The accurate deter- 
lfttion of tensile strength is a tedious process ; 
ny of the published and unpublished figures have 
y little value, as tl\e number of test pieces was 
too small and the error of determination far too 
ge to allow of any reliable conclusion being drawn, 
lere is little doubt that many consignments of 
bber have been cQndemned or accepted on insuf- 
ient and unreliable figures by manufacturers who 
fee their valuation on tensile strength determinations. 
Our regular testing work led us to the conclusion 
lat the tensile strength of first-grade plantation 
ibber is practically always good and that, when 
ouble is experienced in manufacture, the reason is 
► be sought amongst the other properties (rate of 
ire, plasticity, etc.). For this reason, also, there ; 


is little inducement to determine this property. 
True, it is not always easy for manufacturers to know 
whether a certain lot of rubber is what producers call 
“ first grade ” ; on certain markets the estate names 
are often replaced by dealer’s marks, and a lot of 
native and Chinese smoked sheet is mixed under 
what is called “ standard.” Tn such eases the quality 
of the rubber must be carefully tested ; but deter- 
minations of “ slope ” and viscosity are easier and 
give as good a verdict in such cases as tensile strength 
figures. In “of! ” grades and lower grades the figures 
for tensile strength are sometimes inferior ; but in 
those grades pieces of dirt may play a role, and the 
quality of the rubber is much better gauged by 
properties such as slope and viscosity than by the 
(in such cases) doubly uncertain breaking figures. 

There is, in our opinion, little doubt that in the 
future other testing methods will bo developed, and 
that tensile strength determinations will be relegated 
to the fourth or fifth place or used only in special 
cases, for instance, in the study of new or deviating 
types of rubber with an uncommon content of serum 
substances, etc. Nowadays tensile figures arc often 
used to determine “ broadness of peak,” the range 
of cures over which tensile strength is a maximum. 
This is certainly an important property for manu- 
facturing purposes, but it is mainly influenced by 
the typo of compound and not by the crude rubber, 
and it need not bo expected to play a rOle in the 
routine testing of the ordinary forms of plantation 
rubber, though again its determination may be of 
value in the study of special types. 

Relation between tensile, strength and time of cure. , 

Whilst it will be generally acknowledged that 
tensile strength figures determined on separate 
samples are mostly unreliable (unless an excessive 
number of test pieces is used) and therefore should 
bo accepted only with a certain reserve, there are 
pitfalls even when drawing conclusions from averages 
of a very large number of determinations, which 
have not received general attention. Many examples 
have been given, for instance, of the fact that quick- 
curing matured rubber (slab rubber etc.) gives 
rather high figures for tensile strength, and that 
smoked sheet gives higher figures than first quality 
cr£po ; in this paper it is hoped to show that- it 
would be unjustifiable to draw the conclusion that 
matured rubber is the best in quality, or that the 
quality of smoked sheet (as far as tensilo properties 
are concerned) is better than that of erdpe. 

1. Estate samples . — The largest number of figures 
is available when comparing data obtained in the 
Tegular testing of estate samples in the course of 
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years. For thin pale, crepe (“first latex”) our 
figures are summarised in Table I. : — 

Table I. 


Thin pale o Hpe from estates. 



Number ot 

Tf-n-llft 

ShiiKlnnl *iine 



War. 

samples. 

strength. 

of cure 

Slope. 

Vit>< osity 

1917 

. . 205 

1-3*5 

119-^8 7 

35 o» 

. 34 & 

ms 

.. 1 :*l 

1- t7ii 

118-^00 

. . 33 5 

31 0 

nm» 

. . 24 1 

1 447 

. HO^S-4 

. 30 0 

. 27*2 

1020 

. . 227 

1 400 

100 i 7 0 

..317 

. 30 5 

1921 

. . 354 

! 117 

. 100 2 J 7 3 

. . 34 0 

3.Vf> 

1022 

. no 

1 >14 

lOODj^OS 

37. 2 

. 32 7 


16IW 

l 403 

110 3 

35 2* 

32 3 


The figures for tensile strength variations which, 
at least to a great extent, must be ascribed to experi- 
mental errors, mostly fall under the head, “ errors 
of the testing machine” (the smoothness of running 
decreases as the axles and ball bearings become 
slightly worn etc.). These errors nmk<‘ it difficult 
to compare, figures over a long range of years, but 
are without iinjxirtance for the purpose of this 
discussion, as the difference between crepe and 
smoked sheet, in each year, and the average of these 
differences over a period of six years, are independent 
of these errors. 

incidentally it may lie pointed out that the figures 
for standard time of cure show a gradual decrease 
from about 119 to about 107 minutes. This is 
principally caused by the fact that (‘states have 
gradually abandoned the old practice of diluting 
the latex to l. r >% rubber content for crepe prepara- 
tion and have changed over to a standard dilution of 
of 20 or 25%. 

The figures for slope and viscosity are added for 
the sake of completeness, hut are not of interest 
for the present purpose and will not be discussed 
here. 

In the same way the average figures for smoked 
sheet w ere : — 

Table II. 

>S 'moled sheet from estates. 



Nmnbri of 

Tensile 

Simulant lime 



Year 

illlupli s. 

strelUfMi. 

Ol CHIC 

Slope 

A lsro-.lt y 

1917 

2il.i 

1 40,7 

99 : ) : 9 S 

. . 37 2 

35 1 

ms 

. 193 

1 377 

05 j : 10 2 

. . 30 :> 

. 31 5 

1019 

:m 

t 370 

95 -J. 10 4 

30 1 

.. 28 3 

1920 

. . 23 1 

1 404 

. 93 ±119 

35 0 

32 1 

1921 

. 272 

1 436 

96 9 j; 13 6 

. 35 7 

.. 35 S 

1022 

310 

1 4 ir. 

. 10S 7 tUX 

. 37 3 

. 33 4 


1047 

1 107 

97 7 

30 4 

32 0 


For tensile strength the same remarks hold as for 
crepe. The rate of cure of smoked sheet show's an 
increase in the last few' years, and more and more 
approaches that of thin pale crepe. The principal 
causes arc : more soaking in water to decrease the 
liability to mouldiness, and quicker drying in better- 
equipped smoke houses. 

The six years’ averages indicate for smoked 
sheet a slightly higl^r tensile strength (1-407 as 
compared with 1-405, therefore only a difference of 
0 004 kg. persq. mm.) combined with a 12-8 minutes’ 
shorter cure. The conclusion that the tensile strength 
for both types of rubber is the same, independent of 
rate of cure, would, however, bo incorrect. The 


samples originate from different estates and therefore 
from different lots of latex ; and the result may be 
influenced by factors such as the fact that in later 
years the younger estates have for the greater part 
started preparation in the form of smoked sheet. . 
The samples of smoked sheet, therefore, may contajj | 
more rubber from relatively young trees, re^’ $ 
slightly low'er tensile strength and quicker t % •'* 

Though, therefore, the large number \f s. mpl 
reduces the errors of determination to . minimum,' 
the nature of the samples renders the a'. ,ove figures 
unsuitable for strict theoretical conclusions. 

Cr&jw and sheet from the same latex . — To find 
the real difference it is necessary to compare samples 
of cr&pe and sheet prepared from the same latex. 
Different experiments made in the course of years 
gave : — 



Cl 

Ope 

'Time of 

Sheet. 

nilferonee 

In tensile 

Experiment. 

Tensile 

Tensile 

Time of 

strength per 

strength 

cure. 

strength. 

cure. 

10 minute* 

1. 

l 12 

. 90 

. 143 . 

88 

0 013 

11. 

1 39 

. 121 

. 1 43 . 

90 

0 013 , 

ni. -vi. 

1 30 

. 100 

. 1 378 

80 

0 007 

VI 1 

1 3K 

. 98-8 

1 418 . 

77 2 . 

0-017 

V11J 

1 10‘ 

115 

. 1 42* . 

83* . 

0 000 

LX 

. M2 

.. 10a 

. 1 47 

83 

0 023 


1 390 

JOO-U* 

1 425 

830 

0-013 


Experiments Ilf. -VI. relate to cr6pe and unsmokeA 
sheet prepared in the laboratory, the others to crepe 
and smoked sheet prepared on estates. 

It will be seen that the tensile strength for smoked 
sheet is always higher than for crepe. The figures 
in the last column differ rather widely for the different 
experiments, the number of determinations in each 
case having been relatively small. The average 
difference (0-015 kg. per sq. mm.) coincides with 
the average obtained in the experiments to be 
discussed later. 

Special experiments . — The foregoing experiments 
confirm the conclusion that the quicker curing sheet 
rubber show's a somewhat higher tensile strength 
than the slower curing crepe. They allow r of no 
conclusion as to the cause of this difference, which 
might he due to treatment of the rubber (crepeing 
against sheeting), to the form of the rubber (larger 
relative surface of crepe), or to longer heating during 
vulcanisation because of the difference in time of 
cure. 

To decide this point special experiments were 
made, a series of crepes and sheets (unsmokerl) 
being prepared from the same latex in such a way 
that for each type different times of cure were ob- 
tained. Crepes with a shorter time of cure than 
usual were obtained by keeping the eoagulum for 24, 
48, or 72 hours before crepeing, so that a beginning 
of maturation set in : sheets with a longer time of 
cure than usual were obtained by soaking for 2 or 5 
hours in water after milling, so that part of the 
serum substances was removed. It is, of course 
extremely improbable that such simple operation 
as keeping the unmilled eoagulum, or soaking the 
freshly rolled sheets in water, affect the rubber and 
alter its tensile strength. 

A first series of four experiments gave the figures 
in Table IV., where the quick curing ” and the - 
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‘ slow curing ” samples of each type are taken 
ogether. 

Table IV. 

Averages from aeries 1697, 1710, 1735, and 1746. 

Number of Tensile Time of 

lescrlptlon. samples, strength. cure. Slope. Visco-lty, 
r6pe, quick ouring 6 .. i-407 .. 80 7 .. 38-9 .. 30 r* 

hcet, ,, ,, 8 . . 1*433 .. 83 7* . . 309 .. 39 2 

rftpe, slow ,, 7 ... 1-4U4 . 112 .17-3 .. 34-9 

hpwt, ,, ft .. 1-44 .111 . . 37 l» 34 4 

In the quick-curing group the tensile strength of 
he crfipcs is higher, and in the slow-curing group 


The average time of cure and the average tensilo 
strength an? very nearly the same, but the slightly 
quicker curing cr6po shows a slightly lower, and not 
a slightly higher tensile strength. 

A third and more extensive experiment was 
therefore made in the same manner as the tirst one, 
one series being prepared from undiluted latex and 
one from 15% of latex, and eaeh repeated four 
times. 

The figures are given in Table VI. : — 


Table VI. 



Averages from 

semes 2279, 2299, 

2285, and 

2304. 






Vnililuted latex 



1 

bit < \ 


Description. 

Tensile 

Time of 


Ten-ile 

1 ime ol 




Btrcugth. 

ime. Slope. 

Viscosity 

strength 

i lire 

Slope. 

Viscosity. 

Crftpe, rolled name dav 

1-10 

. . 11)3* 37-2 

23 9 

1 3S* 

113* 

37 7 

. 2ft -4 4 

,, ,, next day • • 

1-42* 

84* . 30 7 

27 1 

1 40 

1 no* 

38 9 

23 Oj 

,, ,, after 3 days 

l-4">* 

72* 37- 1 

29 7 

1 4.1* 

91 s 

37 1 

20 0 

Sheet, rolled next day . . 

1-49 

09 37 8 

.. 280 

1 44* 

89 

30 9 

31-0 

,, soaked 1 hour In water 

1 44 

9t 30 4 

. 2ft 3 

1-39 

191 

38 3 

20 3 

,, soaked 5 hours In water 

141 

98 . . 30 ft 

. . 24 3 

1 42* 

99 

38 3 

. 2ft-7 


.he sheets show a better tensile strength. The 
figures are plotted in the accompanying figure and 
will be discussed later. 

In a second series of experiments two coagula were 
prepared for crepe and one for sheet on five consecu- 
tive days ; one of the coagula for crepe preparation 
was milled on the day after coagulation, and the other 


The figures for tensile strength and time of cure 
are plotted in the figure; though they do not lie 
on a straight line, it- will be seen that then* is no 
question of the crosses (sheets) always lying higher 
than the points (crepe). 

Summarising the results from Tables Til. — VL, the 
average crepes below and above J00 minutes and of 



80 90 100 110 


Tensile strength at slandnid state of cure, plotted against stand. ml time ol nun (se<- Tables 
Til , IV. and VI ). Inset, average figures (set- Table VII >. 

Fw. J. 


was taken from the serum and left on a board to 
mature for three days. The coagulmn for sheet 
preparation was milled a few hours after coagulation. 
From each scries the figures were taken either of 
ene crepe showing about the same time of cure as 
the sheet, or of the two crepes, so that their average 
time of cure nearly corresponded with that of the 
sheet. 

The result was : — - 

Table V. 

Averages from Jive experiments (Series Nos. 1762 and 1779), 
Description. Tensile strength. Time uf cure. Slope. Viscosity, 
-rftpo . . . . 1-43 . . 81 . . 88 8* . . 38-5 

*hftet .. .. 1-44 . 82* .. 87*7 .. 39-7 


sheets below and above 90 minutes furnish the 
following figures : 

Table VII. 

Description. Number of ease*. Tensile sticnglh. Time of cure 


Ciflpe, below 100 minutes . 7 .. 1 43o* 8 ft 9 

CiOpc, above 109 minutes . 8 1 39ft* 109 ft 

Sim r, below 90 minute* . 10 .. 1-131* 817 

.Sheet, above 90 minutes .. 5 .. 1421 U»0U 


These figures are reproduced in the figure (inset) ; 
three points lie on a straight line (dotted line) with 
a slope of 0*014, the fourth lies slightly higher. The 
slope for the average line (straight lino) is 0 0 12 kg. 
per sq. mm. for 10 minutes. 
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The conclusions therefore are : 

i ^11 ^? ures ^ or tensile strength are affected 
by the duration of the cure ; in the testing method 
employed, an increase of 10 minutes in time of cure 
causes a decrease of about 0-012— 0*014 kg. per 
sq. mm. in tensile strength. 

(2) Sheet and cr£pe, prepared from the same latex, 
htfve the same tensile strength when the above 
correction for difference in time of cure is taken 
into account. 

-With the aid of the above some special cases will 
now bo discussed. 

Rubber from young trees. 

Young trees, not yet large enough to be taken 
into the tapping round, give a rather quick curing 
rubber with a low tensile strength, a Jow viscosity, 
and a high figure for slope, therefore of decidedly 
inferior^ quality. In different experiments sheet 
and crepe from young trees have been compared 
and the following results found : — 

Table VIII. 


Experiment. 

-X. 

XT, 

X I f. 

.Mil, 

XIV. 

AV. 


Crftpe, 

Teiwile Time of 
»t length. cure, 

1 23 
1 21 ) 

MW 
1 22 
I 25 
1-37 


82 

97 


77 

«0 


Smoked sheet 
Tensile 
strength. 

I 34 

14 r> 

1 211 

1 32» 

l 44® 


Difference 

in tensile 

Time of Htr* ngth ]>er 
lire. JO minutes. 

0 018 
0021 
0 021 
O 08 
0 04 
0 021 


r.o 

58 

«4 

41 

58 

08 


f lho first three (X. — XII.) relate to one group of 
trees at the ago of 3, 4|, and 7 J years. The difference 
in tensile strength between crepe and smoked sheet 
for 10 minutes’ difference in time of euro is, on the 
average, 0*020 kg. per sq. mm., therefore somewhat 
higher than the general average mentioned above. 
Plotting tho points in the above figure, the first 
two experiments give lines \iith about the same 
slope as tho others, but lying much lower on the 
paper , which shows that tho tensile strength of this 
tyjK) of rubber is really inferior. 

Tiie last two experiments (XIV. and XV.) also 
relate to one group of trees at the age of 41 and 8 
yearn; these ex fieri meats give a rather high figure 
for “ difference,” but the inferiority of tensile strength 
at tho ago of 4 years is again evident. 

Experiment XHT. gives the highest figure, viz. 
0*08 for tho “ difference,” but this rubber was very 
quick curing : in this case a difference of 10 minutes 
is about 20% of tho time of cure, instead of 10% as 
with ordinary rubber, and the correction-factor for 
quick-curing rubber would have to be determined 
separately. 4 

Matured rubber. 

It is well known that matured rubber vulcanises 
quickly and gives a slightly higher figure for tensile 
strength. It was necessary to ascertain what remains 

of this excess tensile str“~"* 1 ' — J - l ~- — 

for time of cure is taker 
‘summarises the results 


Matured rubber 

ExperhnenlH. Tensile Time of 
strength. cure. 

XVT. . . l 37 111 

XVII. 144 .. 7ft 

XVIII, t .. 1 41 50 

XIX. wt ..';75 

XX. . 1-474 .28-2 


into account. 

Table IX. 

IX. 



Ordinary erene. 

Difference 

1 ensile 

Time of 

for 10 

strength. 

eii re 

minuted. 

t*3« 

139 

0 002 

1 40 . 

127 

O 008 

l :i7 . 

lift 

0 000 

1-37 . 

110 

001 

1-443 . 

1009 

0 004 

1-40 . 

1134 

, 0-013 


‘ : ’'W M 



* , - 

Of these figures only those in experiments XVl. 
and XVII. relate to ordinary crepe and cr$pe from 
matured rubber, prepared from the same latex. 
Experiment XXI. comes very near to this condition, 
as it relates to slab rubber prepared on an estate over' 
a period of five months, and to erfipe prepared on the 
same estate on other days or from another part of the 
latex. In the other experiments the average figures 
for ordinary crepe for the same year have been 
used for the comparison. 

It will be seen that the oxoess tensile strength of 
matured rubber is in two cases (exp. XIX. and XXI.) 
about equal to what might be expected; in the 
other cases it is smaller than that calculated from 
the difference in time of cure, using tho average 
figure of 0*012 kg. per 10 minutes. Of course, 
the correction figure for small times of cure such as 
28 or 50 minutes may perhaps differ from the average 
correction factor found for times cure of from 70 to 
110 minutes; but if any conclusion is allowable 
from the above table it would be that the tensile 
strength of matured rubber, corrected for time of 
cure, is lower and decidedly not higher than that 
of ordinary rubber. To claim a superior quality 
for matured rubber from the tensile figures is, to 
say the least, premature. 

Coagulation with alum and sulphuric a: id, 

Coagulants such as alum and sulphuric acid, when 
used in rather large amounts, produce a slow-curing 
rubber with a lower tensile strength than usual. 
As examples the following may be mentioned* : — 
Table X. 


Coagulant 

Tensile 

Tune of 

Ordinary 

Tensile 

efflpe. 
Time of 

Difference for 

used. 

strength. 

cure. 

Hticnglh. 

euro. 

10 ininufefl. 

Alum . . 

. 1 33 . 

210 

1-42 . 

85 

0 008 


J -43 . 

150 

1 40 

115 

0008 


1 43 . 

202 

1 40 . 

lift 

0 003 


1 32 

220 

i,40 

115 

0-013 


1 39 

101 

1-42 . 

110 

0004 

Sulphuric acid 

1 33 . . 

1 35 

1-38 . 

107 

0-018 


1-39 .. 

1-38 .. 

100 

] 42 . 

92 

0-021 


115 

1 42 . 

98 

0-024 


1-27 .. 

110 

1-30 . 

98 

0 05 


1 10 

220 

1-45 

82 

0 025 

Hydrochloric add 1-28 

180 

1 45 . 

82 

0 017 

Crater water . 

0 98 . 

208 

1 35 . 

115 

0 04 


1 12 

150 

1-35 . 

115 

0 07 


10 

235 

1-35 . 

116 

0 03 


1-37 .. 

107 

1-40 

118 

0-006 


It will be seen that in the case of alum tho decrease 
in tensile strength is less than might be expected 
from the increase in time of cure. The supposed 
deterioration of the rubber by alum is therefore 
not confirmed by these results ; it is hoped shortly 
to publish other proofs that alum leaves the real 
quality of the rubber unharmed, although it gives 
the rubber an abnormally low rate of cure. 

Hydrochloric acid also, when used in excess, seems 
(from the one experiment mentioned above) to cause 
no decided deterioration ; as a coagulant, however, 
this acid is quito unsuitable (as is well known) as 
it causes the rubber to become tacky. , lty "V 01 

Sulphuric acid, used in large excess (a/ or *°j S 
experiments mentioned in Table X.), caused ^ ie ^ 
deterioration, the decrease in tensile sti/ 
in all cases larger than calculated from &T>;I ne 0 
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correction-factor of 0*012. The influence of crater 
water (containing alum, sulphuric and hydrochloric 
acids) is still more deleterious. 


Results obtained by other investigators . 

The difference in tensile strength caused by a 
difference in time of cure may be found also in the 
results of other investigators, but the correction 
factor seems to be dependent upon the method of 
testing. 

As average figures B. J. Eaton and co- workers f 
mention : — 


Torndle 

Description. strength. 

Slab rubber 1<51 

Smoked sheet . . . . 1-46 

fhftpe 1-30 


Time ol 
euro. 


76 V 
106 [ 
196? 


Difference lor 
10 minutes. 

0 000 
0 053 


For the rather long cures necessary in this testing 

i ethod (10% sulphur, 140°) the difference in tensile 
rength for 10 minutes between smoked sheet and 
6po seems to be much larger than in the present 
tee, viz., 0*053 insread of 0*012 ; the figure would 
aven be twice as large if 10% of the time of cure 
Were taken instead of 10 minutes, which is in this 
3 ase only 5% of the time of cure. The excess tensile 
strength of slab rubber is, as in the prosent case, 
smaller than that calculated from the difference be- 
tween smoked sheet and crepe. 


Special cases. 

In the (fourse of years several complaints have been 
received from manufacturers about inferiority in 
tensile strength of rubber from estates which were 
known as good ones. In two cases samples were 
obtained from the rejected lots ; the results obtained 
in testing these were compared with the figures 
ibtained in the regular testing of samples from the 
estate in question, and gave the following : — 


Tabus XI. 


Mubc. 

Description. 

Tensile 

atrength. 

Time of 
cure. 

Slope. 

ViHOOfdty. 

[. 

. Rejected lot 

1-40* 

72 

37* 


Ordinary figure . 

l 1 45 

105 

37 

34 


. Reioctcd lot ’ 
ordinary figures . 

. 113 

95 

38 

44 

M. 

1-30 . 

120 

361 

29 


142 . 

>95 

37 

35 


„ ,, .. 

1-45 . 

115 

30* 

34 


In the first case the sample (unsmoked sheet), 
.vliich was sent to us by the manufacturer, got wet 
n transport and evidently matured to some extent ; 
icvertheless the figure for tensile strength in our 
esting is quite good. In the second case (smoked 
sheet) the figure for tensile strength is also quite 
*ood, considering that the “ rejected ” rubber was 
nore than a year old when tested. An explanation 
>f the low figures found by the manufacturers 
chemists could not be given ; probably some of the 
many sources of error winch make tensile strength 
leterminations so tedious have been at play. 

The above and similar cases raise the question as 
*> the influence of the sea voyage on the properties of 
rubber. A deterioration — mostly called oxidation — 
rf cr£pe rubber on keeping is postulated by many 
mthors. The present author has shownj that, 
vhen kept in the tropics, first quality plantation 
Rubber does not show a deterioration or decrease 
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in tensile strength even in the course of 3 — 4 years ; 
the following figures show that erdpe rubber, 
during a voyage to Europe or America and back to 
the East, does not deteriorate to any marked degree. 
The samples were used for comparative testing 
experiments and were sent to different investigators, 
who, after making their tests on part of the sample, 
sent back the rest for a control test. The figures 
obtained on the part of the samples kept at Buiten- 
zorg and on the parts sent to Europe or America 
and back are given in Table XII. : — 


Tablk Xll. 


Experi- 

ment. 

Description. 

Tested. 

Tensile 

strength 

Time of 
eu re. 

Slope. 

30 

Visco- 

sity. 

XXII. 

Original sample 

Dec., 1910 

1-45 

130 

43 


Same, kept in 
O.R.S. .. 

March, 1917 

1 12 

135 

30 



Same, to England 
and back 

June, 1917 

1 31 


36* 

36 i 

44 


Same, kept in 
C.K.S. . . 

.Tunc, 1917 

1 37 

125 

40 

XXI1I. 

Same, kept in 

e.it.s 

Original sample . . 

Nov., 1917 
June, 1920 

1 38 

1 30 

130 

116 

37 

20* 


To Knglund and 
back . . 

July, 1020 

1-62 

115 

30* 

22 


To America and 
back . . 

July, 1920 

1-31 

120 

30* 

21 


Kept in C.lt.S. .. 

July, 1920 

1-44* 

116 

30* 

1»1 


In the first case the sample sent to England and 
back showed a slight decrease in tensile strength, 
compared with the sample kept at Buitenzorg, and 
this difference occurred regularly in all the compara- 
tive tests made in June, 1917 (of which the average 
figuros only are mentioned in Table Xll.). The 
sea voyage therefore seems to have had a decided, 
though small, deteriorating effect on the tensile 
strength ; the other propert ies remained unchanged. 

In the second case (experiment XX HI.) the results 
do not agree so well. The sample sent to America 
showed a low figure for tensile strength after its 
return, but the part that had travelled to England 
gave a very high figure ; the average of these two 
figures of 1*41 is exactly the same as the average of 
the two figures for the part kept at Buitenzorg. 
It may be assumed that the high and low figures 
for tensile strength must be ascribed to experimental 
errors, especially so as the viscosity remained practi- 
cally unchanged ; it is evident that the figures do 
not point to a decided decrease in tensile strength 
or in the other properties cuused by the sea voyage. 

Conclusions. 

The figures for tensile strength aro influenced by 
the length of time that the rubber is heated during 
vulcanisation. An increase in time of cure of 10 
minutes (about 10%) gave a decrease in tensile 
strength of about 0*012 — 0*014 kg. per sq. mm. 
(about 1%). 

Taking into account this correction, the tensile 
strength for (quicker curing) sheet and (slower 
curing) crepe from the same latex is found to be 
the same, so that there is no real superiority . of 
smoked sheet over first quality erdpe in this respect. 

Slab rubber (quick-curing matured rubber), after 
applying this correction, does not show a higher 
tensile strength than sheet or crepe, and there is 
no reaeon to call it superior ip this respect. 
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Absorption Towers.— A Correction. 
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Rublier coagulated with alum, despite its very 
long time of cure, does not show a deterioration in 
(corrected) tensile strength, and this property is not 
affected by the use of alum as a coagulant. Sulphuric 
acid, used in excess, seems to cause a larger decrease 
in tensile strength than corresponds with the in- 
creased time of cure. 

Special experiments did not point with certainty 
to a deteriorating inHucnee of the sea voyage on the 
tensile strength oE crepe rubber. 

Central Rubber Station, 

Buitenzorg, .lava. 


THEORY OF ABSORPTION TOWERS.— A 
CORRECTION. 

NY J. It. FAKTlNlrTON, I). SC., AND L. H. FAKKER, DSC. 

An error in the second calculation in our paper, 
“ The Theory of Absorption dowers for Nitric Acid 
Manufacture” (.1 , 1919, 75t), has kindly been pointed 
out to us by Mr. .J. W. McRavid, whose corrected 
calculation wo give below. 

* In the calculat ion it was shown that 1-125 tl). of 
water per minute were necessary to produce 1(K)% 
nitric acid from the given stream of N0 2 . The weight 

of 100% acid produced -- ^ xl 125 -7-875 lb., and 

to convert this to 50% acid a further 7-875 tb. are 
required. Hence the total water per min. --7-875 j- 
1-125 -9-00 lb. 

The actual water of dilution of this acid is 7-875 lb. 
and the weight of the acid leaving the first tower is 
the whole of the acid produced. The latter is 
obtained by converting 00% of the total weight of 
N0 2 to 50% nitric acid as follows : — 

^ X fx.® X 500 xO-0128-15-78 ib. 

Similarly if weight of HNO a entering first tower, 


the water used up in producing this acid is x/1. The 
water of dilution is therefore 9 — xjl> and since the 
ratio HNO a : lip - 3 : 7, we have 
x 3 


W—xjl " 7 

or ;r=304 ft. and 0-*/7=8-»>. Hence the weight 
of acid entering the first tower is 3-64 f 8-o0--12 141b. 
The absorption in the first tower is therefore 
7-89- 3-04 - 4-25 lb. HN0 8 = 3-1 lb. NO a per mm. 
The concentration of the gas leaving the first tower 
is thus 5-15%, and hence the volume* of the first 
tower is 343 cub. ft., and the total volume of the 
remaining towers, 867 cub. ft. 

Mr. Me David has also given an alternative method 
of calculation in which the nitric acid solutions^ are 
regarded as made up of Np 5 and H 2 0. A 50% 
HN0 3 solution, for example, contains 42-86% 
of N 2 0 5 and a 30% solution, 25-714% of N 2 0 5 . 

In the problem under consideration, the total 
water present in each case is 9 lb. In a 50% HN0 3 
solution 9 lb. are equivalent to 57-14% of the total 
weight, and therefore tho weight of Np r> 

=4^X0 ft. - 0-75 ft. of N 2 0„ = 7-88 ft. of HNO, 


= 15-76 ib. of 50% HN0 3 . 

In a 30% nitric acid solution 9 lb. of Hp are 
equivalent to 74-286% of the weight, and therefore 
the weight of N 2 0 5 


;= 4t 28<5 X9 th - = 3-12 m ’ N *°« = 3 (14 HN ° 8 

== 1213 ft. 30% HNO.,. 

Henoo the weight of N 2 0 5 absorbed in the first 
tower = (6-75— 3-12) = 3 03 ft. of N 2 0, = 3-1 ft. of 
NOj = 4-24 ft. of HN0 3 . 

The concentration of gas leaving the first tower is 
therefore 


«tpx 10=5-15% N0 2 . 

10 42 x V 

<lg ' 5-15 = 50,000 
t.e., V = 343 cub. ft. 
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KINETICS OF HYDROGENATION.* 

BY E. J. LUSH, M.A., A.I.C. 

In a previous communication*)* the author described 
a new process of hydrogenation of oils in which 
use was made of nickel turnings activated by being 
anodically oxidised and afterwards reduced in 
hydrogen in a suitable vessel ; oil was hydrogenated 
by allowing it to flow over the catalyst thus produced 
in an atmosphere of hydrogen. 


Drip met he d- - 1 80° — 20 1 ° C. 



It was shown by graphs that the course of hydro- 
'nation, more particularly the formation of iso- 
leu; acid, varied according to the mode of operation 
-described respectively as the “ drip ” and “ over- 
ow ’* methods. It was suggested that this difference 
ive support to the views of Moore J that the iso- 
loio acid resulted from the dehydrogenation of 
ewly-formed stearic acid. 

The formation of iso-oleic acid has been further 
ivestigated, more especially with regard to the 
feet of temperature and pressure. 

Figs. I and 2 show the effect of hydrogenation of 
)tton oil at 190° and 150° C. respectively. At the 

• llcad at a meeting of the Birmingham Section on Feb. 5, 1924. 
t J„ 1923, 219 T. 
t J., 1919, 820 T. 


higher temperature it will be seen that a greater 
amount of iso-oleic acid is formed, but that no 
increase in saturated acids occurs until the iodine 
value falls below 75. At 150 C. for the* same drop 
in linolie acid there is less iso-oleic acid produced 

Drip mctfwd 1.10° C. 



and a corresponding increase in saturated acids. 
At 110° C. the same effect is even more marked— 
as shown by * in Fig. 2, where the iso-oleic acid 
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content is reduced to tt% fur an ierdine value 1 of 82- 
These results are consistent with the view that 
iso-olcic acid is a dehydrogenation product, and it 
is significant that lower temperatures should resull 
in the relatives increase of saturated acids and 
decrease of iso-oleic acid for the same percentage* 
decrease in linolic acid. 

The hydrogenation of pure linolic acid and its 
glyceride’s Mould probably give 4 useful information 
as to the* relation between selective hydrogenation 
and the formation of iso-oleic acid. 

It will be seen from Fig. 2 that change of pressure 
between the narrow' limits of 0 and oO lb. per srpiare 
inch lias no appreciable influence on the nature or 
propoit ions of the products produced, the com- 
posit ions lv ing on smooth cun es. r l he same remarks 
apply to a change in the rate of flow of the oil through 
the plant between the rates of 12 and 20 lb. per 
hour. 

It therefore seemed probable that it would be 
possible to measure the cflcct of pressure on the rate 
of hydrogenation by determining Ihe hydrogen 
absorbed in a gi\en time at various pressures. 

The small plant- m which this investigation was 
carried out (Fig .*{) consisted of a pressure vessel, A. 
fitted with a graduated glass gauge, </. and connected 
to a hydrogen e\ Under provided with a gas-regulating 
valve, by means of which any given pressure could 


V 

't ■ 
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be maintained in the vessel. This pressure forced 
oil through a sight-feed, F. into the hydrogenation 
vessel, IF a mt ion vessel consisted of four 

tubes, ft, v l if ffiPwt&otcr, each If ft. long, connected 
in series fitting into a steam jacket connected 
to a small gas -tirea steam superheater, (\ by means 
of which aj^prequired temperature could be main- 


tained in the tubes. The tubes were connected by 
a regulating vaUe to another hydrogen cylinder 
as shown. 

By maintaining a constant pressure -difference 
between the two vessels, a constant flow of oil passed 
through the four tubes packed with catalyst ; this 
flow was further regulated by a valve placed behind 
the sight-feed. 

Ihe hydrogen absorbed in any given time was 
measured by ihe iodine value of the oil collected 
in the receiver and run off from time to time by the 
small cock placed as shown on the return pipe to 
the pressure vessel. By a manipulation of pressures, 
the hydrogenated oil could, if necessary, be returned 
to the pressuie vessel without coming in contact 
with the air. 

It had previously been show n that when a constant 
flow of oil passed "through the plant the product 
obtained had a constant iodine value over very 
long periods, and it was assumed from this that the 
factors influencing hydrogen absorption were under 
cont ml. 

When coconut oil, having an iodine value of S, 
was passed through the plant at 10 lb. per hour 
the iodine value* was reduced to 0-1, corresponding 
to flff‘8% reduction; this was taken as evidence 
that all the oil had come into molecular contact 
with the nickel This may seem surprising. It 
has, however, been calculated that the average 
thickness of the* oil film is less than 1 nun. and the 
distance travelled by each particle of oil not Je*ss 
than IJ000 mm. under conditions promoting turbu- 
lence, thereby reducing oil diffusion effects to a 
minimum. 

On the oilier hand, when cotton oil was passed 
through the* plant, at the 1 same rate as 1 lie coconut 
oil, the iodine value' was not mduce'd below' 2o. 
Since it may be' assumed that all the' unsaturated 
oil came in contact with the medal surfaces, it was 
inferred that the nickel was unable to supply aetivate*d 
hydrogen fast enough to satisfy the requirements 
of the oil. 

It was therefore of interest te> study the* effect 
of pressure on a system where hvelrogcn was rapidly 
supplied 1e> the catalyst through a thin film erf’ oil 
capable of removing the activated hydrogen as 
fast as it was formed. 

Ter measure the* effect of pressure, oil was passed 
through the* plant at a constant rate at, say, 10 lb. 
pressure', for one hour, and the oil collected. The 
pressure was then raised by 10 lb. ami the oil, after 
running te> waste for the newt ten minutes, was 
again collected fe>r an hour at the increased pressure* 
In this way the pressure was raised by 10 lb. at a 
time ti> f>0 lb. By measuring the oil passed through 
in a give'ii time and multiplying by the dmp in 
iodine value, a measure of the hydrogen absorbed 
was obtained. 

Table 1. shows the result e>f the lirst run made' to 
test the effect of pressure. In the last two columns 
are shown the numbers obtained by dividing the 
hydrogen nbsoibed at a given pressure*, firstly, 
by that pressure, and, secondly, by its square root. 
It w r ill be noticed that the numbers so obtained 
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decrease in each test where the first power of the 
pressure is used, but are fairly constant where the 
square root of the pressure is the denominator. 

Tahlk I. 
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By calculation it can be shown that ,v in l*' - 0*o2 
will give the nearest constant. This is obtained 
from the equation : — 

, H., absorbed at l 5 , P, 

^absmbo-lall’, " ,0 S l\ 

The assumption involved in this calculation, viz., 
that the rate of hydrogenation is a linear function 
of time, will be referred to later. 


(c) there has been no loss in catalytic activity 
within the rather wide limits of experi- 
mental error. 

It will be noted that the temperature of this 
experiment was lot) (_\ as against ISO to 190° (\ 
for the two others. 
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Table IV. shows the effect of jircsstirc on the 
hydrogenation of palm-kernel oil down to low 
iodine values ; as would be expected, a low value 
is obtained for .r. 
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Table Tf. show's the results obtained bv lowering 
the pressure by 10 1b. per hour instead of raking 
it. By this moans the effect of any change in eatalvt it* 
act is it \ can be measured, since in the one ease it 
will tend to dcereu.se the apparent effect of pressure* 
and in the, other will tend to increase it. It will 
be seen that a slightly higher value is actually 
obtained ; this question of change in catalytic 
activity w'as, therefore, further investigated. 
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f I or the experiment recorded in Table 1 IT. ascending 
pressures w ere list'd, as in the test detailed in Table J , 
inid. after reaching a pressure* of fit) lb., the rate of How 
of oil was doubled both to measure its effect and also 
to have approximately the same iodine value as 
would be obtained later when the pressure was 
lowered. 

It will be seen that : — 

(a) the average value for .r is in agreement 
w r ith that obtained in the last experiment ; 

(b) doubling the rate of flow of oil lias not 
altered the amount of hydrogen absorbed ; 


'.ruble V. '1 he value for .v obtained by the list* of 
coconut oil, which has an initial iodine value of 
only <S, shows how the effect of pressure is over- 
shadowed by “ mass-action ” clleets, and indicates 
moreover that eveiy particle of the nil comes in 
contact with nickel at souk* stage in iW progress 
through the plant. 



\ .tills? Ml Ill I*' wlltlt 1* jlH'l-MIK of lt> (llOl/l-ll. 

Fie. 4. 

Fig. 4 shows a graphic representation of the results 
of numerous experiments to determine the value 
of .r in P . 

As one of the main objects of this investigation 
was to measure the influence of rate of flow of oil 
and pressure on the iodine value. pf^tlie resulting 
product, experiments were undertaken in which 
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these two factors were variod simultaneously so 
as to maintain a constant iodine value. 


Table VI. 
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Table VI. shows Ike effect of making the rate of 
flow of oil proportional to the pressure Jt will be 
seen that the iodine value of the resulting product 
rises with increase of pressure, as was to be antici- 
pated from previous experiments. 
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Table VII. shows the effect of making the rate of 
flow' of the oil proportional to the square root of 
tho pressure. The results, while varying among 
themselves, show no tendency to vary with the 
pressure. 
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Table VII f. hIiows a repetition of tho previous 
experiment with ground-nut oil ; here again the 
effect of pressure is not marked. 

It would, therefore, appear that in this method 
of hydrogenation for industrial purposes it can be 
assumed that the output of hydrogenated oil of a 
given iodine value will be proportional to the square 
root of tho pressure. 

A suhilar series of experiments has been under- 
taken to measure the effect of varying the rate of 
flow of oil between 5 lb. and 30 lb. per hour on the 
rate of hydrogen absorption. In general it has 


been found that between these limits the amount 
of hydrogen absorbed is independent of the rate 
of flow of oil and, therefore, of the iodine value of 
the oil, provided the iodine value does not fall below 
about 30 or the rate below 51b. per hour. This 
w'ould indicate that the rate of hydrogen absorption 
is a linear function of time between those limits. 
This is in agreement with the experiments of other 
workers, though not necessarily for the same reason, 
and details of tho experiment are, therefore, not 
of particular interest. 

It is not surprising that dissimilar results should 
Jiave been obtained by the use of a method in which 
the- relationship between the nickel, hydrogen, and 
oil is vilfded in a different maimer from that usually 
obtaining wltliJ>owder catalysts. 

The process ofS^rogcnation of oil may be divided 
into three stages. V* 

The first stage consists jfi.f he solution of hydrogen 
in the oil and its diffusion* 4 to Iht* surface of the 
catalyst ; it is probable that this \e> l n general the 
limiting factor in reaction velocity wheio powaei" 
catalysts in small percentages are employed.* In 
such a case the reaction velocity would be linear 
and proportional to the pressure. 

The second stage consists in the condensation 
of the hydrogen on to the nickel and its appearance 
at the surface, or, possibly, evaporation from the 
surface, in an activated form. If the latter condition 
is the limiting factor and the activation consists 
in tho production of atomic hydrogen, then the 
reaction velocity will be proportional to the square 
root of tho hydrogen pressure and will probably 
be linear. 

'The third stage consists in the combination of 
the activated hydrogen with the ethylene linkages 
of the unsaturated oil, and if it were possible to 
measure this factor alone the reaction velocity would 
probably be independent of the pressure and repre- 
sented by a curve of a modified logarithmic type. 

It is the object of this communication to show 
that there is sonic evidence for the second stage of 
hydrogenation having been realised in practico. 

The author desires to express his thanks to Messrs. 
U. H, Hawker and U. II. Foster for their co-operation 
in the laboratory and model-plant trials respectively, 
and to Technical Research Works, Ltd., in whose 
laboratories the investigation was undertaken. 

Technical Research Works, Ltd.. 

Chelsea, S.W. 3. 


•The relatively small amounts nt ttHleanu formed m the partial hydrogenation 
of tiiolciu may be considered as chemical evidence of tills. 
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THE VAPOUR PRESSURES OF FUMING 
: SULPHURIC ACID, AND THEIR 
APPLICATION TO THE PROBLEM 
OF THE ABSORPTION OF SULPHUR 
TRIOXIDE. 

BY J. W.^MbUAVID, D.SC;, F.I.C., M.I.CHEM.E. 

In the manufacture 6f fuming sulphuric acid by 
the contact process, the sulphur trioxide produced 
in the converter, after being cooled to some extent, 
is usually absorbed in a series of bubbling vessels 
containing, sulphuric acid, or in towers in which 
sulphuric acid is circulated. In these absorbers the 

t cid and, gas generally travel- countercurrent, that 
i, the gas richest in sulphur trioxide meets the 
strongest acid in the first vessel and then passes 
to the second absorber where it is brought into 
contact with a slightly weaker acid. This process 
is repeated throughout tho whole series of absorption 
vessels, until „ finally the gas leaving the last absorber 
is practically free from sulphur trioxide. 

It is well known that in order to remove tho last 
traces of sulphur trioxide the acid in the last absorber 
should contain about 98-5% H 2 S0 4 . If stronger 
acid than this be used sulphur trioxido is not 
absorbed owing to the fact that the acid has a 
vapour pressure of sulphur trioxide. If, on the 
other hand, tho acid in the last absorption vessel 
contains less than about 98*5% , HjjSO^ sulphuric 
acid mist is formed which is very difficult to absorb. 
In practice satisfactory results are obtained if the 
acid in the last vessel is kept about 97% -*99% 
HgSO^ As a rule it is necessary to operate the 
absorption plant in such a way that tho strength 
of the oleum delivered from it remains more or less 
constant, and while in tho past it has been possible 
to achieve both these objects, they have very often 
been attained rather by good fortune than by a 
scientific study of tho problem, 
i It occurred to the author that it . was possible, 
by assuming a theoretically perfect absorption 
bystem, to determine exactly the conditions governing 
me production of oleum of*any given strength, and 
that the' results so obtained would be applicable, 
fith a sufficient degree of accuracy, to most of the 
ibsorption systems employed in modem oleum 
plants. 

The object of the present paper is to describe tho 
iethod of calculation employed, to show how the 
onditions may be varied to meet any particular 
tse, and to indicate how closely actual practice 
iproximates to theory. 

The method does not give any information regard- 
? the size of absorption vessels required for any 
sren output, but it may form a convenient starting 
ant for experiments on this problem, 
tin attacking this problem of absorption it was 
pvious af; th# outset' t^ai a knowledge of tho va] 


pressures of oleum at different concentrations and.-' 
temperatures was neoessary, and as the results 
obtained Jby extrapolation from tho figures given 
by Knietsch* were unsatisfactory, vapour pressure 
measurements were made over tho range of tem- 
peratures and concentrations required. For this 
purpose a dynamic method was employed in which 
the conditions were similar to those which usually 
obtain in plant absorption systems. 

A mixturo of purified burner gas and air was 
dried by means of concentrated sulphuric acid and 
passed over a catalyst, so that practically 98% of 
the sulphur dioxide was converted into trioxide. 
The gas was then passed directly into a small bubbler 
Containing sulphurio acid or oleum. Tho bubbler 
was placed in a thermostat, the temprature of 
which was kept constant to within about 1° C. 
The concentration of sulphur dioxide in the mixture 
was maintained as constant as possible by the aid 
of gas flow meters, the composition of the mixture ' 
being chocked frequently by moans of the Keich 
test. From the percentage of sulphur dioxide, in 
the gas entering tho catalyst tube and the per- 
centage conversion, the concentration of sulphur 
trioxide in the gas entering the bubbler was deter- 
mined. Samples of tho acid used to absorb the ; 
sulphur trioxidc were drawn from time to time and 
analysed until the composition was found to be 
constant, showing that equilibrium had been attained. 
The results of these determinations are given in 
JTable I., while they are shown graphically in a 
more convenient form by means of the smoothed 
curves in the accompanying figure. ' 
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Vapour pressures of oleum. 
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It will be observed that on the figure, in addition 
to the vapour pressure curves, a ml* of hof - 
7ontal lines have been drawl, denoting the per- 
centage concentration by volume of sulphur trioxuie 
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apparatus this is practically true, especially m the 
bubbler type, while in towers' it is almost equal y 
true provided that the rate of circulation of acid 
£ ZZt compared with the rate at which the acid 

thC assumption will be approximately correct. 
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The course of absbrption is then found to depend 
on : (1) The total weight of sulphur trioxide entering 
the system in a given time; (2) the concentration 
of sulphur trioxide in the gas entering the system ; 

(3) the strength of the oleum being produced; 

(4) the strength of absorption acid fed into the last 

absorber of the system ; (5) the temperature of 

the acid in each absorption vessel. If these con- 
ditions are fixed, the number of absorption vessels 
required for complete absorption can readily be 
calculated. 

The amount of sulphur trioxide absorbed in the 
first vessel will be equivalent to the difference 
between the partial pressure of the sulphur trioxido 
in the gas entering the absorber and the vapour 
pressure of the oleum contained in that absorber, 
which in turn depends on the temperature of the 
acid. Tho quantity of sulphur trioxide unabsorbed 
in this vessel will, of course, be equivalent to the 
vapour pressure of the oleum in the vessel. 

The weight of oleum loaving the first absorW, 
which is the whole of the production, can readily 
be obtained by calculation from tho weight of 
sulphur trioxide entering this absorber and from 
the strength of absorption acid fed to the last vessel. 
For example, if tho oleum being produced contains 
20% of free S0 3 and the acid fed to the absorption 
system contains 95% of H 2 SG 4 , a simple arithmetical 
calculation shows that for every ton of S0 3 entering 
the system 2*89 tons of 20% oleum are produced. 
At the same time the weight of absorption acid 
required is found to be 1-89 tons of 95% H 2 S0 4 . 
From the weight of sulphur trioxide and oleum 
leaving the first vessel and the weight of sulphur 
I trioxide entering this vessel, it is possiblo by equating 
input to output to determine the weight and 
strength of the acid entering the first alworption 
vessel from the second vessel. The course of absorp- 
tion in the first vessel is therefore determined. 

According to one of the assumptions made, the 
acid contained in the second vessel is of the same 
strength as that which is passed on from the second 
vessel to the first, and the strength of this has been 
determined above. If now the temperature in the 
second vessel is fixed, the vajxmr pressure of this 
acid can be determined from the graphs and hence 
the quantity of sulphur trioxide passing unabsorbed 
through tiio second vessel can be found. The 
quantity of sulphur trio*ide entering the second 
vessel is that which passes unabsorbed through the 
first, and the weight of acid leaving the second is 
that which enters the first-. Therefore, by equating 
input and output in the second vessel the weight 
and strength of acid leaving the third vessel and 
entering the second can be, determined. The above 
process is repeated for the third vessel and is con- 
tinned until the whole of the sulphur trioxido is 
absorbed. This will not occur until an absorber 
is reached which contains acid of not more than 
98*5% HjSO*. It may happen that the calculation 
shows that the acid in the last vessel must be of 
considerably lower strength than 98‘5% H^O*, in 
which case absorption might be unsatisfactory owing 
to the formation of mist. In such a case the con- 


ditions must be altered in such a way as to produce 
the required result. This point, will, however, be 
dealt with more fully at a later stage. 

Tho method of calculation outlined above will 
bo more clearly followed by the aid of the following: 
examples. 

Example 1. — To determine the number of abaorp* *, 
tion vessels required to deliver 20% oleum from a’ 
plant producing 10 tons of sulphur trioxido per' 
day, the concentration of S0 3 in the gas being 7%, 
the strength of the absorption acid 97% 11 4 S() 4 , 
and the temperature in each of tho absorption 
vessels 70° C. 

Calculation shows that the weight of 20% oleum 
produced from 10 tons of sulphur trioxide and 97% 
sulphuric acid is 33*90 tons containing 28*97 tons 
of total S0 3 . 

From the curves tho vapour pressure of 20% 
oleum at 76° C. is found to be 34-G mm,, and this 
is the partial pressure of S0 3 in a gas containing 
34*6x 100 -- 760- -4*55% SO a . 

Hence the gas leaving the acid in the first absorber 
will contain 4*55% S0 3 . Assuming that the change 
in tho total volume of the gas is negligible (it can, 
of course, be allowed for if necessary), the weight of 
sulphur trioxide in the gas leaving the fii*s# absorber 
is, since a 7% SO* gas represents 10 4*55xl0~> 

7=6*50 tons of S0 3 . 

Equating the total materials leatfmg the first 
absorber to the total materials entering we have : — 

Total KO, II t O 

Touh, Toiw, Ton*. 

Weight of acid lou\ lug 1st vessel .. SIMM 28 07 4 00 

,, ,, SO, ftrtgttR ,, ft r .<> 0 50 — 

Total materials leaving 1st vmcl ... 4o 40 ar> 47 4-00 

This is equal to the materials entering the first 
vessel, and since tho weight of S0 3 entering in the 
form of gas is 10 tons, the weight and composition 
of the acid entering from the second vessel can bo 
obtained by difference, thus : — 

Total SO, H,0 

Tons. Tons. Toils, 

Total material* entering 1st vessel . . 40*40 35-47 4-09 

Weight of SO, aa gas „ ,, ,, 10*00 10-00 

Heneo weight of acid ,, ,, ,, 30 40 115 47 4-99 

The acid entering the first vessel thus contains 
25*47 ->30*46 x 100 — 83*6% SO a — 10*8% oleum, and 
this is therefore the strength of the acid in the 
second absorber. 

The vapour pressure of 10*8% oleum at 76° C.= 
8*4 mm., which is equivalent to 8*4 x 100 >-T6(‘= 1-11 % 
S0 3 , and this represents 1*11 x 10 *>7*0— 1*58 tons of 
S0 3 , which is the amount which escapes the second 
vessel and passes on to the third ; again, equating 
input and output in the second vessel we have : — 



Total 

80, 

H,0 


ToiK. 

Tons. 

Tons. 

Weight of ueid leaving 2nd venue! .. 

30 40 

25-47 

4-90 

,, ,,SO, gas ,, 

1-58 

l‘f>H 

— 

Total materials leaving 2nd vessel 

32 04 

27-05 

4*09 

Weight of 80, gas entering ,, 

6 SO 

0-50 


.Weight of acid ,, ,, ,, 

25-54 

20*55 

4-09 

. Strength of acid entering tho 2nd vessel •• 

80 47% SO, - 

- 98-58% 

h,so 4 . 


Hence the strength of acid in the third absorber is 
98*5% HjS 0 4 , and since this has no vapour pressure, 



Journal of I he Socistf of Chemical IndmtMf, 




60 t 






' ■ y : * •; ,: v v J ' 'If?-- 7 ”7- * 'T' 

/beoretically the whole of the remainder of the S0 3 
will b© absorbed in this vessel. In other words, 
three absorption vessels in series are required to 
complete the absorption. 

Since the vapour pressure gf oleum depends to 
such a large extent on the temperature, it is obvious 
that the efficiency of absorption in the first vessel 
and consequently the number of absorption vessels 
required in any particular ease, depend upon the ' 
temperature at wnich this absorption takes place. 
JW ^example, if the temperature of absorption is 
60°, C. instead of 70° C., as in the problem solved 
'above, it would bo found that two vessels in series 
‘were sufficient to give complete absorption , as the 
strength of the acid in the second vessel would be 
98*9% H 2 S0 4 , which exerts practically no vapour 
pressure of S0 3 . On the other hand, if the tem- 
perature of absorption were 80° C., four vessels in 
series would be necessary. 

It can also be shown in this way that the weaker 
the absorption aerd employed the higher is tho 

* temperature at which absorption can be allowed 

to take place for a given number of absorption 
vessels. For example, using a water feed, absorption 
at 77° 0. would be complete in two vessels, whereas, 
as has been shown, three vessels are required using 
97% C.O.\\at 70° C. • 

' • As has already been mentioned, it is essential 
that tho strength of acid in the last Vessel should 
be 98%~99%. If calculation gives a stronger acid 
thap this then obviously cither another absorption 
vessel is required or a lower temperature must be 
employed in the earlier stages of absorption. Another 

* v method is to use a lower strength of absorption 

acid and repeat the calculation. If, on the other 
hand, calculation shows that tho acid in the final 
Stage contains less than 98% of H 2 S0 4 , then either 
the temperature in the earlier stages should be 
raised, or it should bo lowered sufficiently to bring 

* the acid in the last stage but one down to 98% 
HjS 0 4 , when the last absorber can be cut out. 
Variation in tho strength of the absorption acid 

.. ' here will also have a similar effect. 

Example 2. — It is required to produce 25% oleum 
in a series of three absorption vessels from a gas 
; containing 7% S0 3 and a feed acid containing 95% 

* H 3 S0 4 . Determine convenient temperatures at which 
the first and second absorbers must be maintained. 

There are an infinite number of combinations of 
temperatures which will salisfy tho conditions of 
this problem, and any two of these may be selected. 
This will be more clearly seen when the example 
is worked out. 

Since the number of absorbers is fixed at three, 
it is convenient in this ease to commence the calcula- 
tion with tho input to and output from the last 
1 absorber ; 95% H ? S0 4 is fed into this absorber, and 
; in order to obtain the best absorption the acid in 
this^yessel should be maintained at about 98-5% 
♦ 

eking out this example the actual weight of 
iuced peFday is not required, but any con- 
figure, such' as 10 tons per day, may be 
*jD$taulatibn shows that 10 tons of.S0 3 


require 15 89 tons of 95% hAo 4 to product* 20-8$ t f 
tons of 25% oleum. A further calculation shows 
that 15-89 tons of 95% HjSO* must absorb 2-32 toha 
of SO, in the third absorber to produce 98-5% 
HiJO,, and this must be the total amount of SO, 
entering the third vessel, since absorption is oomplete 
here. 

Equating input and output for the last vessel we 
have : — 


Add entering 3rd vowel W t 

HO, „ „ ». •• 2 ‘ 32 


Total SO, H,0 

Tons. Totw, Toni. 


12-83 

2-32 


3-56 


. Add leaving 3rd vessel * 


1821 14-35 3*63 


Now if 10 tons of S0 3 are equivalent to 7% by 
\ volume, 2-32 tons =*1-62% by volume =12-3 mm. Hg 
^partial pressure. _ ' ' 

The acid in the second vessel must therefore have.;, ; 
a vapour pressure equivalent to 12*3 mm. of mercury 
and the strength of this acid will therefore depend 
on the temperature. This is obvious by referring 
to the vapour pressure curves. 

Wo can therefore at this point assume any con- 
venient value for the temperature of the acid in the 
second vessel. For example, assume that the second 
vessel is at a temperature of 65° C., then the acid 
• contained in it must consist of 19% oleum (--85*1 / 0 
total S0 3 ), for this is the acid which at 65 C. exerts 
a vapour pressure of S0 3 equal to 12*3 mm. t 

In the second vessel 18*21 tons of 98*5% sulphuric 
acid are converted, by the absorption of sulphur 
trioxide, into 19% oleum, and to accomplish this, 
5-59 tons of S0 3 are required. A total of 23-80 tons 
of 19% oleum thus flows from the second vessel 

to the first. . , , 

Equating input and output in tho second vessel ^ 

wo hsivo , roUl 

Tons. 

Acid loaving 2nd vwwcl 2 j*;80 

HO, »» ii »> • - 


26-12 

18-21 

7-01 


SO, 

Tons. 

20-24 

2-32 

22-66 

14-06 

7-9 L 


H,0 ' 
Tons. 
3 66 


3-56 

3-56 



Add entering 2nd vessel 
. ' . SO, entering 2nd vessel *' 

7*91 tons of S0 3 are equivalent to 5*54% by volume^ 
or to a partial pressure of 42*1 mm. 42-1 mm. niust| 
, therefore be the vapour pressure of the acid (25%^ 
oleum) in tho first vessel, and by referring to the J 
curves it is found that the temperature at which 
25 % oleum has a vapour pressure of 42 mm. is 70*5 C. 
Hence, if the first vessel is kept at 70*5° C., and the 
second at 65° C., tne results desired will be obtained. 

Any number of other solutions of this problem 
can be obtained in a similar manner by assuming 
other temperatures for the second vessel. Since 
the amount to be removed by the third vessel is 
fixed, it follows that if the temperature in the first 
vessel is raised the temperature in tho second vessel 
must be lowered, and vice versa. 

? There are some practical advantages to bo obtained 
in carrying out absorption in only two stages. 

Suppose, for example, that in the above problem 
the absorption is to be carried out in only two 
absorbers. In this case there is only one temperatmr^ 
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second vessel must now contain 98*5% H a S0 4 , and 
f„ therefore the acid and gas balance for this stage is 
the same as for the third stage in the previous 
calculation. There are thus 2-32 tons of S0 3 passing 
from the first absorber to the second, and this 


the gas entering the first vessel and by the aid v of 
Porter 8 data,* and so the amount of cooling liquid 
required in each absorber can be estimated. 

' The practical work in connexion with the vapour 
pressure determinations was carried out by Mrf W 


Table II. 

Comparing practical result* obtained on an absorption system with the calculated results. 


Expt, 

DO. 

1 


Absorber 
no, 1 . 

% SO, In gas entering . . #,7 


Practical result*. 
Absorber Absorber 


Strength of add (total SO,) 
Temp, of add 
% SO, In ncld fed 


% SO, in gas entering . . 
Strength of add (total SO,) 
Temperature of add 
% 80, in acid fed 


85-27% 
71° C. 


714 

85-03 

on 0 e. 


no. 2. 
2-18 
81-2% 

88 &• 


1-84 

811 


no. 3. 
015 
77-8% 
27-5* 

77 60 

nit. 

77-9 . 


Calculated result*. 


Alworlx'r Absorber 


no. 1. 
(6 7) 
(85 27) 
(71° O.) 


(7 M) 
(85-03) 
(01)'’ <J.) 


no. 2 
2-76 
81-88 
(03 5") 


1 92 
80-41 


Absorber 
no. 3. 
0-11 
77-90 

(77-60) 

nil. 

77 0 


nil. 


nil. 


4" , * 

amount is equivalent to a vapour pressure of 12 3 mm. 
The temperature of the 25% oleum in the first 
vessel must therefore be such that its vapour pressuro 
is 12*3 ram. ; a temperature of approximately 50° C. 
satisfies this condition. 

Attention must be, drawn to the fact that while 
the temperature of the acid is approximately uniform 
in each vessel of an absorption system of the bubbler 
type, this is not quite true when dealing with towers. 
In the latter case it is the temperature of the acid 
in the region of the gas outlet that controls the 
amount of sulphur trioxide which passes to the next 
effect. The temperature at the acid outlet cannot, 
however, be disregarded altogether, since it is this 
temperature which controls the maximum strength 
of acid which it is possible to produce. 

Practical result s obtained . 

It is of interest to compare the practical results 
obtained on a large-scale absorption plant con- 
sisting of three bubbling vessels working under 
ordinary routine conditions, with the calculated 
results obtained by the method given above. 

The results given on the left hand side of Table II. 
vore determined by actual experiment, while those 
on the right-hand side were calculated using the 
figures given in brackets as data. Thus in the first 
example given in the table the course of absorption 
in three vessels has been calculated for the case of 
a system producing oleum ^containing 85-27% of S0 3 
from a gas with an S0 3 content of 6-7% and a feed 
acid containing 77-66% of S0 3> the temperature in 
the first absorber being 71° C. and in the second 
63-5° C. 

The calculated results in Table II. agree very 
well with those actually determined, and it is 
interesting to observe that in both cases absorption 
is shown to be complete in the second vessel, and 
that the third vessel under these conditions is 
superfluous. " 

Whilst the method described above does not give 
any information regarding the size of absorption 
vessel required for any given output, it is of some 
assistance in the design of plant, since it defines 
the amount of absorption which takes place in each 
vessel. Thk being known, the heat liberated in, - 
each vessel be determined from the ism 
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THE EVAPORATION RATE OF SOME 
SOLUTIONS. 

•{ • , 

BY L. S. BAGSTEB. , 

A considerable mass of information is available 
as to the rate of heat transfer in vacuum evaporation, 
but most of the data refer to water. Tlio present 
,, work was undertaken in the hope of obtaining informal 
tion relative to the new factors introduced by dis- 
solved substances. 

The apparatus used was of copper (see Fig. 1), 
and consisted of a unit constructed to reproduce as 
nearly as possible* the effect of a single tubo of a 
calandria evaporator. The evaporating tube, > A, 
61 cm. (2 ft.) long and 5-1 cm. (2 in.) in diameter, 
was surrounded by an outer tube 7-6 cm. (3 in.) in 
diameter. The ends of the annular space, which 
served as steam jacket, were closed by flat plates 
3 mm. thick. Steam was admitted to the jacket 
by the pipe, B, and distributed by the small branch 
pipes along the length of the jacket. Condensed 
steam was discharged through the valve, C. The 
valve, I), served as a vent to prevent accumulation 
of air in the steam space. The outside of the steam 
space and the admission and escape pipes were 
surrounded by a jacket packed with a mixture of 
asbestos and magnesia, furnishing’ a layer of insula- 
tion about 1 in, thick, thus ensuring that the only 
appreciable heat transfer was through the wall of 
the evaporation tube and the top and bottom tube 
plates. The evaporator unit was enclosed in a 
cylindrical vessel, 26 cm. diameter and 150 cm. high, 
the * outside being covered with magnesia bouer 
lagging. This vessel contained the solution to be 
evaporated. The top of the vessel contained a 
splash retainer and was connected to a raultitubplar 
condenser, Condensate was collected in a large 
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calibrated bottl**, attached to whit h was a removable 
receiver into which could be drawn the condensate 
after measurement, without disturbing the continuity 
of evaporation. & hM 



#Fi«. 1. 

A gauge-glass, G, was attached to the body of the 
evaporator for controlling the liquor level. This 
gauge was fitted at the top with valves, Fj, F 2 , 
W'hich allowed the admission of air to clear the glass 
of liquor, thus permitting its being filled with fresh 
solution if necessary. Steam pressure and tempera- 
ture were controlled by two hand valves in series, 
the temperature being read by the thermometers 
($! on the inlet pipe and h on the vent pipe). The 
pressure was controlled by a valve in the pipe leading 
to the aii 1 pump, ‘which was opened until the pump 
could reduce the pressure beyond the desired value. 

< Air was then admitted a needle valve to the 
^Suction pipe connecting ,ihlo apparatus to the first 
' valve and air pump, until the desired vacuum was 
r ' reached. Both steam pressure and vacuum could 
be closely maintained lor long periods with Tittle 
attention. To maintain constant steam conditions 
and to prevent accumulation of water in the steam 
8pape 4 s^eam wmkopt blowing from the vent valve, D, 
and condensed steam, from the drip 

valyeip; & working with solutions it was necessary' 
t^^f^itain a const^gl composition of liquor, replacc‘; 


ing the water as fast as it evaporated ; tliis w r as done 
by admitting condensed steam from C at a tempera- 
ture just below that of the liquor, by means of the 
needle valve, E, and the perforated pipe, H, main- 
taining constant level on the gauge, G. During 
evaporation the vapour carried through Ihe tube, A, 
a violent spray of liquor, whith fell through The 
annular space between the heating section and the 
Avail of the containing vessel, mixing with the added 
water from H. This method of working eliminates 
any effect due to heat of solution. T he temperature 
of the boiling liquor w as read on the th *rniometer, t 2 , 
having its bulb set over the top of the evaporator 
tube and kept wet by the spray. The corresponding 
temperature of the vapour was obtained from, the 
thermometer, f 4 , in the opening of the vapour outlet 
pipe. 

It has been shown by Webro (J. Ind. Eng. Chem., , 
1918, 10, 191) for the calandria type of evaporator 
that over a certain range of immersion of the 
evaporator tubes in Ihe liquor, the heat transfer 
varies but slightly, and takes place from tho tube 
wall to the liquor sprayed over it by the rapid stream 
of vapour. In the present case preliminary tests 
with water and sugar solution shoAved a nearly 
constant evaporation rate for immersions varying 
from about 25 cm. to 40 cm. The measurements 
were all carried out Avith a depth of 33 cm. 

The various factors that influence heat transfer 
in vacuum evaporation have often been discussed 
(see Badger and Shepard, Chem. and Met. Eng., 
1920, 23, 237). It is well knoAvn that the rate of 
evaporation depends largely on the rate of movement 
of evaporating liquor over the heating surface, and 
hence it would be expected that the viscosity of a 
solution would influence the rate of evaporation. 
For the present work solutions of several very soluble 
substances haA/ing different viscosities were selected! 
the rate of evaporation being determined over as 
wide a range of concentration as possible in each case. 
To secure comparative results the steam temperature 
w‘as alw r ays maintained at about 105° 0., being held 
constant during an experiment. The liquor war 
maintained always Avith a surface boiling tempera 
ture of 80°, the temperature being maintained foi 
solutions of different concentration by variation o 
the pressure. There Avas thus secured a nearly 
constant temperature difference between steam an< 
liquor, and variations in the quantity of wate 
evaporated are then due to other factors. 

T he results of a series of determinations of th 
amount of evaporation are given in the accompany in 
table, where each figure is the mean of several detei 
ruinations agreeing to about 1%. T he composition 
are expressed as percentages by wnight of dissolve 
substance. T he temperatures have been correct© 
for thermometer errors. 

The results are given in grams of water evaporate 
per hour per degree temperature difference, and wei 
determined on runs of 10 or 15 minutes, accordii: 
to the rate of evaporation. The actual quantity 
evaporated can be calculated from the temperatui 
figures in the table. Included in the figures is 
small correction for heat loss from the eyaporat* 
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body. This was determined by passing dry steam 
through the body and measuring the volume of 
condensed water deposited, whic h, under the working 
conditions, ivas about 100 grams in 10 minutes. 


Miu. 

J'ereon- 

1S\ ador- 

Abso- 

Riirtiuv 

Vapour 

Mean 

Mean 

Volume 

<teu- 

tttK'} 

ation. 

lute 

tension. 

tem- 

a team 

liquor 

per- 

hlty 

comjK)- 

Grama 

vl,- 

Dynes 

pera* 

temjier- 

temper- 

eentaiw 

at 

rtitio.i 

per lie. 

co-ijtv 

ut 

hue 

jitme. 

ature 

of 

20'. 


jM-r l° C. 

705 

ftt 80° 

0-00350 

at H0 a 

1 Vat or. 
62 

“0 

80 

°C 

101-8 

9 e 

80-8 

wiilor. 

1080 

15 

755 


Sugar. 

03 

79-75 

104 8 

80 9 

00 

1115 

27 

740 

0-0072 

04 

70 4 

105 

HI 

hi 

M05 

37 

000 

0 01 1 3 

— 

70 

105 

81 

73 

1-210 

40 

550 

0-0100 

00 

73 6 

105 2 

81-05 

05 

1-203 

50 

455 

0 0371 

00 

77-3 

105-3 

81-1 

50 

1-300 

82 

395 

0-0725 

— 

70-6 

105-3 

81-25 

40*5 

1330 

67 

300 

0-1510 

— ■ 

74-8 

105-3 

81-3 

44 

1027 

12-5 

750 

0-0044 

(flycerol. 

79 

104-8 

80 85 

90 

1-000 

25 

080 

- 

01 

78 

106-1 

80-9 

SO 

1-090 

30 

035 

0 0078 

— 

77 

106-1 

81-05 

70 

1-129 

50 

540 

0-0127 

00 

75 

105-2 

81 L 

50 5 

1 16 2 

02 

405 

U 0100 

. — 

72 

105-3 

81-25 

41 

1 184 

70 

405 

0-0280 

50 

70 

105-3 

81-35 

35 5 

1-207 

70 

345 

0-0475 

— 

05 

105 3 

81 05 

25 3 

1-0*5 

12-5 

795 

Sodium nitrate. 

00040 04 78-8 

10'.4-8 

80-95 

05 

M83 

25-5 

- 780 

0 0053 

07 

77 

104 8 

81-1 

89 

1 280 

30 

720 

0 oooo 

70 

75 

104-8 

81 2 

82 

1 372 

45-6 

675 

0 0001 

73 

73 7 

104 9 

81-4 

75 

11-45) 

54 

000 

0-0132 

-- 

71 

105 

82-1 

00-5 

M42 

15 

775 

Sodium Kutpfmtr. 
0-0057 05 78 8 

104-7 

80 95 

97 5 

1 280 

36-5 

715 

0 0098 

73 

77 5 

104-8 

81 1 

82 5 


The true temperature difference between steam and 
liquor is obviously not represented by the difference 
between steam temperature and the surface temper- 
ature of the liquor, as at the bottom of the evaporator 
tube the boiling temperature of the liquor will 
be increased owing to the extra pressure of the liquid! 
The average temperature of the liquid must bo 
, considered, and to determine this the bottom temper- * 
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fcturo was calculated as follows. The thermometer 
In the head of the evaporator gave the boiling tern- 



be calculated from its weight and density, and from 
“ Landolt-Bomstein Tabellen " the boiling tem- 
perature of water under the excess pressure at the 
bottom was obtained. As the boiling temperature * 
increase is small, the difference between boiling 
temperature of water and of solution will be nearly 
the same at the top and bottom of tlm tube, hence 
by adding to the calculated boiling temperature of 
water at the bottom the difference between the 
boiling temperature of water and solution at the 
liquor surface, the boiling temperature of the liquor 
at tho bottom w r as obtained. The mean liquor 
temperature is the mean of the top and bottom 
temperatures and is the value used in calculating 
the evaporation rate per degree. 

The value given for water is not the maximum 
quantity possible, but was determined after the 
tube had been tested and allowed to stand for some 
months. A surface film dovehqied which somewhat 
reduced the rate of evaporation, but tlie value 
remained practically constant during the course 
of the experiments. This water value was deter- 
mined before and after every series of measurements 
and several times during a, day’s run. 

Included in the table are values for viscosity and 
surface tension, both of which appear to affect the 
evaporation rate. The viscosity detenu inations were 
made at 80° by means of an Ostwald capillary vis- 
cosimeter standardised by water. The densities 
at 80° necessary for viscosity calculations were 
obtained (by extrapolation if necessary) from data 
in “ Landolt- Bernstein,” the decrease in density 
from 20° being about 3% in most cases. The surface 
tensions were measured at 80° by a modified capillary 
tube method, measuring by water gauge the air 
pressure necessary to depress tho meniscus to a 
mark on the capillary. 

The substances tested were first-grade commercial 
cane sugar, pure glycerol, commercial sodium nitrate, 
and commercial sodium sulphate. Tho solutions 
were prepared by weight and samples draw'll during 
measurement were tested by density, and in the 
case of sugar, by rotation measurement. The per- 
centage compositions by weight for .‘Ugnr solutions 
of varying density were taken from Gcerligs’ “ Cane 
Sugar,” for glycerol from the figures of Oerlach and 
Skahveit collected in Lam bom’s “ Soap, Candles, 
and Glycerine,” and for the sodium salts wore obtained 
from Comey’s “ Dictionary of Solubilities." 

From the percentage compositions and densities 
of the various solutions the volume percentages of 
water and the molecular concentrations have been 
calculated and three sets of curves drawn, showdng 
the relation between evaporation and composition 
expressed in the three forms. Viscosity and surface 
tension values are included in each set. As the 
resistance to flow of the solutions up the evaporator 
tube may be regarded as proportional to viscosity 
and density, the quantity “ viscosity x density ” 
is show r n oji the curves and will be referred to as 
“ viscosity ” in the discussion. 

It might be expected that increase in viscosity 
rate or evaporation, and 
might be expected to 




produco a similar result, partly at least on account 
e>f displacement of water by dissolved substance 
leading to lesser rate of contact between water and 
- heating surface. It will be shown presently that the 
effect of concentration is most nearly represented by 
, the volume percentage of water, so that in the curves 
of Fig. 3 where concentration is represented by water. 
V volume the deviation of the curves from one another 
y requires further discussion. Viscosity of itself is 
: insufficient to account for the variation in the case 
-• of the dilute solutions, where sodium nitrate, with a 
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Volume % of water. 


Fig. 3. 

-■ r , 

‘ . Viscosity greater than water, shows actually a greater 
rate of evaporation (a similar result is seen from the 
table for sodium sulphate, which was not included 
" on the curve to avoid confusion), while the more 
viscous sugar solutions show a greater rate of evapora- 
tion than the loss viscous glycerol "solutions. Those 
i; results arc consistent with the idea that surfaco 
tension is a controlling factor when viscosity and 
concentration are small, higher surfaco tension leading 
to greater evaporation. Greater tension may be 
expected to cause quicker breaking of bubbles and 
films with quicker re-establighment of contact between, 
solution and heating surface and consequent greater 
t ;rate of heat transfer. The actual rates found are, of 
r course, duo to surface tension modified by viscosity. 
Sodium sulphate, with a greater tension than the 


in Fig. 3 that sodium nitrate and sugar solutions of 
the same viscosity have, for a considerable range, 
nearly the same volume percentages of water and 
evaporation rates, though the nitrate solutions have 
much the greater molar concentration. On the other , 
hand, in the case of glycerol and nitrate solutions of , 
the same viscosity it will be seen from Fig. 4 that, 
allowing for the dissociation of the nitrate, its actual \ 
molar concentrations are greater than for correspond- ! 
ing glycerol solutions, yet the evaporation rates for 
the nitrate are much greater, corresponding to greater 
volume percentages of water. In tho case of glycerol . 
and sugar solutions of the same volume percentage' 1 
of water, the evaporation is less for the more viscous 
sugar solutions, t though the sugar solutions have the 
smaller molar concentration; , v r ‘ 

Except in the case of very concentrated sugar : 
solutions, where increase in concentration leads to 
great increase in viscosity, reduction in volume per- 
centage of water, even with the added effect of 
increase in .<■ viscosity, causes a much lesser propor- ; 
tionate reduction in the rate of evaporation. For 
example, reduction of the water volume by 30% in 
the case of glycerol only leads to 17% reduction in 
evaporation rate. This may lie duo to non-volatile 
material transferring heat to water not in contact 
with the heating surface. 



nitrate, has tho lessor evaporation rate corresponding 
with a greater viscosity, while the sugar solutions, 
though the tensions are slightly greater than water, 
have ^mailer rates, again corresponding with greater 
viscosity. In tho case of glycerol solutions the lower 


Orum-moN. per litre. 


Viscosity is msumci 
lower surface tenfn* 
of the sugar solution 
In tll£ case of t 
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There seems to bo little direct connexion between 
weight percentage and evaporation rate, except in so 
far as concentration change is connected with factors 
already discussed. The percentage compositi 
curves are included as they may have practica^^^ 
It is hoped to extend this work, but it ^ were 
S concluded from the present results that ^rding 
tension, volume percentage of water, and viscosi^ , 
/are factors controlling rate of evaporation of solution^ 
.i&in. tube evaporators, and that molal and percentage 
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SOME PROPERTIES OF SOFT SOLDERED 
JOINTS. 

‘ BY T. B. CROW, M.SC., M. INST. MET. 

(Bowen Research Scholar in the University of 
Birmingham.)' 

The operation of soft soldering is of such wide 
industrial application that it is surprising to find an 
imost complete absence of quantitative information 
»n the subject. Much information 1 of a general 
haracter is available ; this is, in most cases, concerned 
ither with the practical applications of the process 
r with formulas for the preparation of solders and 
luxes. It does not appear that work has been done . 
rith the objects of (1) examining in detail the effect 
f variations in tho soldering conditions upon the 
esulting joins ; (2) developing theories which will 
xplain the observed results ; and (3) applying the 
formation gained to the study of other soldering 
irocesses. A research with these objects in Anew has 
herefore been undertaken, and,. /the following is a 
irief account of some of tho results. The work is 
till in progress, and it is hoped that further informa- ; 
ion may be to hand in due course/'. 

I. General. 

In joining two metals or alloys by means of soft 
^Ider, using flux and a soldering iron 8 or blow lamp, 
lie following are the variable conditions : — (1) 
Proposition of solder used. (2) Thickness of solder 
1m between the faces to be joined, and form of the 
nil. (3) Nature of the metals to be soldered. ■ 
l) Temperature of molten solder. (5) Initial condi- 
on, both physical and chemical, of the surfaces 
> be joined and of the mass of the metal beneath 
lose surfaces. (6) Length of time to which the metals 
re exposed to the molten solder. (7) Material used 
* a flux. (8) General manipulative procedure. (9) 
ther variables. In order to find out which combina- 
on of the above variables will give a join having the 
mechanical properties, a very large number of 
>ins was made under known variable conditions, 
id subsequently tested in tension and in shock, 
he general scheme of making a join was as follows : 
wo straight rods, made of the metal or alloy 
ider examination and sufficiently long to enable 
ie joins to be made and the tests carried out, 
ere firmly supported in a heavy cast iron stand 
0 as to be. vertical and co-axial) with their 


ends almost touching. Surrounding these ends was 
a crucible of such size as to contain more than enough / 
molten solder to immerse them completely to a depth 
of not less than $ inch, and also to contain the hofc*. * 
junction of a thermo-couple, suitably protected. The 
crucible itself was totally enclosed in an outer con- 
tainer, and the annular spaco thus formed was filled 
with asbestos lagging, and contained (in the shape of. 
a resistance winding) the means of supplying the 
necessary heat to melt the solder and hold the work 
at any desired temperature for any length of time. 
The crucible was charged with a deftnito w r eight of 
solder in small pieces, together with a liberal amount 
of flux, and heated. Tho desired temperature above 
the melting point was maintained for a known period, . 
and then the whole was allowed to cool until com- , 
plotely solidified. The constructional details of the, 
furnace are shown in Fig. 1. 




Saw inaborltc, 

Maborite cemo/jt. 

Mild steel. 

Silica tube. 

Asbcatou 

Sectional view of furnace etc. for making soft-soldered joins. - 
Fig. 1. 

II. Variation of width of gap. 

To ^investigate the effect of variation in the thick- 
ness of the solder film upon the tensile strength of ’ 
the join, twenty- three joins were made (only nineteen 
of which were finally available for testing), with gaps 
varying from 0 -2 to 5-1 mm., the following factors being f 
kept constant throughout: — Soft solder of eutectic' 
Composition (Sn 62-93%, Ph 37-07% ; m.p. 183*3°). 

^ — nr rod, in a partially; cold 
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worked state ; \ in. diam. Fact s butt,” and clean, 
flux used, zinc chloride, in powder, and also as a thick 
water paste. Temperature of joining, 27.7° ('. Time 
allowed at 275°, ten minutes. Table 1. and Fig. 2 


Table I. 


Gap 

Yl 

!d point, r ;, 

EIoiitf.it Ion 
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5 1 
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2 0 

4*7 
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30 

40 

4 0 



2 4 0 o * 1U 


Trust to stmiKth— tons per uq. tmh. 

Tensile strength eomjMired with thickness of solder in the join. 
Fro. 2. 


show Ihc values and curve obtained for the tensilo 
strength of the soldered rods, considered as test 
pieces of homogeneous material. In Table II. these 

Table II. 

Copper. Solder. 

Yield i>olut 12 1 .. 2*5 

Tensile retiRth 15«0 .. 41' 

% Elongation on 1 in, . 47 . . * 

* Not determined owing to too severe deformation of the fractured ends. 


values are compared with the ordinary tensile strength 
of the materials which comprise the joined rod — 
namely, the solder and the copper— after bringing, 

ttam htr nPAtfintio Iwmimant +n +.tio aatrtn ftrtn/HtiAn , 
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as if they had been, treated in the joining process 
itself. From these tables it appears that : — 

(1) The join having the thinnest film of solder 
in the gap is the strongest. 

(2) The highest tensile strength obtained was less 
than the yield point of the copper. 

(3) Elongation and yield points were only measur- 
able with joins having a considerable thick- 
ness of solder in the gap. 

(4) The strength of a join having f>T mm. of 
solder was substantially that of pure solder, 
although the yield point was higher. 

///. Variation of joining temperature. 

In this set of experiments, the film thickness was 
kept approximately constant between (M and 
0*1 5 mm., and joins were made at temperatures 
ranging between 230 J and 415° C. The time allowed 
at the joining temperature was twenty minutes, and 
eutectic solder and zinc chloride wore used as before. . 
A different copper rod was used, and after treatment ! 
at 41 5 W 0. in the joining furnace, exactly jus if it wero 
being used in making a join, gave : — yield point, 
23- 4 tons per sq. in. ; tensile strength, 2fc0 tons per 
sq. in. ; elongat ion (on l in.), 10%. The rates of 


Table III. 



Kuney 


Energy 
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Hiiwly 
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temp., 1 C. 

»pe< linen, 
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ft.-lk 

237 

0 075 

350 

0 1 

202 

0 1 

860 

(H 

2H4 

0 1 

302 

0 1 

207 

0 05 

385 

0 075 

302 

0*075 

415 

0 075 

317 

0 075 





Degrees Centigrade, 

Tensile strength of joins compared with temperature ■ 
Fig. 3. 

heating and cooling were accelerated to Buit the 
increasing joining, temperatures by the use of suit-* 
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partial opening of the furnace top during cooling, 
so that a constant time was maintaiiied bet woon 
fusion and solidification of solder. 

‘ iSevcral joins were made at temperatures consider- 
ably above 415° C., but these hail to be abandoned, 
because so much copper rod had been dissolved by 
the 14 solder ” as to make it impossible to prepare a 
satisfactory test piece from the resulting join. The 
shock tests were carried out with an Avery food 
impact machine. The plane of the join was ‘coinci- 
dent with that of the upper faces of the grips, which 
had been specially made to take a round specimen 
^ of fir in. diameter. An 11 ft. -lb. hammer was 
used, released from a position corres]>onding to a 
kinetic energy content of 1 ft.db. only, at the moment 
of impact. Table III. shows that all the specimens 
required only from 0-05 to 0*1 ft.-lb, to break 
them, irrespective of joining temperature. With a 
'thicker solder film joins would probably give higher 
impact values, and work is in view upon this point. 

The results of the tests in tension are set out in 
lable IV. and Fig. 3. The curve shows definitely 
Tab lie IV. 


Temp, of 

Tensile strength, 

Tornp. of 

Tensile strength 

Joining, J c. 
2:10 

238 

fuilH TUT HU. 111. 

110 

12 2 

joining, 0 0. 
310 

323 

tons pt>r sq In. 
80 

0 1 

200 

12 5 

is-r 

825 

337 

0 3 

. • 5-3 

272 

. . 124 

348 

. . 5-4 

27fi 5 

10-9 

350 

4 7 

285 

12 1 

302 

5 0 

5 3 

200 

802 

9-8 

8-8 

400 


Yield-point ami elongation nil In every ease. 

[that under the conditions in which the experiments 
were made, a temperature of about 205° C. gives the 
strongest joins. Joins made between 230° and 
280° were quite strong. Above this temperature 
there is a very definite falling off in strength from 
ptorne It to about o tons per sq. inch. 

IV. Action of flux. 

A few preliminary experiments were made to 
uncertain the action of flux (zinc chloride) in soft 
soldering. 

Samples of zinc chloride were heated to about 
400 V, in the presence of (a) eutectic solder alone ; 
(d copper rod alone ; (c) solder and copper together. 
Subsequent analysis revealed no change in the 
composition of the solder, ajid no trace of copper, tin, 
or lead in the flux. Since tuned zinc chloride is a 
very active electrolyte, it is reasonable to assume 
that no electrochemical action will take place when 
resin, tallow, etc. are used as fluxes. 

If it is assumed that, apart from any physical 
action, the action of zinc chloride in soldering* is 
simply to prevent chemically clean surfaces from 
iccoming oxidised „ or to remove any oxide which 
may be there to begin with, then if joins are made 
J) with clean copper, using flux; (2) with copper, 
Having oxidised surfaces, using flux ; (3) with copper, 
[vitJi chemically clean surfaces, using no flux, 
>ut carrying out the operation in a non-oxidising 
1 mosphere, and keeping other conditions constant 
n each case, such joins ought all to be equally 
properties; .. That this was 
u Dstant.t an,. tjMs >iil be seen from the results' of 


Table V., from which it appears Unit ohr'mieiillv 
clean metallic surfaces can be satisfactorily soldered 
without, the use of flux 
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sphotv* 


2(H 

a go 


277 
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V. Microstructnre of join s. 

A number of joins were made at ioioperatures 
ranging between 237" and 497° (\, and submitted 
to micro-examination. The specimens wt *re so cut 
as to enable the excess of solder around the join 
to be examined, as well as the join itself, and polished 
on selvyt cloth, using “ Nilvo ” metal ]>olisli. With 
this treatment the whole of the. structure could be 
shown up faintly without the use of an etching 
reagent. A freshly made 10% solution of ammonium 
persulphate was frequently used, however, which 
darkened the solder and any free IcaJ that was 
present, but which (owing to protective electro- 
chemical action) developed no structure upon tho 
cupriferous materials present, 'the following is a 
brief rtmmd of the results : — 

(l) Joins made between 237" and 293° (J, —The 
bounding line between the unchanged copper and 
the other constituents was extremely well defined. 
This boundary probably is not a sectional view 
of the original end of the copper rod, but appears to 



Jouicd at 260’' <_’. < 400. 
Fia. 4. 


Half-join at 340° C. *• 400. 

Fid. 5. 


represent the furthest point to which diffusion has 
proceeded into the copper. In the centre portion 
occupying the greater part of the 

A' , • * - .* ' ■ -V • - 
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gftp i» a band of eutectic solder having tho typical 
structure. Between this and the copper boundary 
above referred to is a layer of a greyish material, 
and adjoining this, on the side nearest the solder, 

. but scarcely visible, is a black fringe (see Fig. 4). . 

(2) Joins made bt tween 325° and 300° C were 
similar to those described above, except that imme- 
diately adjacent to the copper, and between it and 
the grey layer, was a blue band. Also tho black* 
fringe was more decided and, as temperature in- 
creased, there were increasing numbers of black 

* globules iii the general solder mass on tho sides of 
the Joined rod (see Fig. 5, which shows one half 
the join only). " 

(3) Joins made between 402° and 497° C . — In these - 
cases tho solder mass around the join (and also 
the join itself, to a small extent) contained large 
numbers of long needle-shaped crystals white at 
tho edges, but mauve in the interior. It was noticed 

‘ that in these joins considerable solution pf the 
copper had taken place, leaving an unaltered portion 
of rod of considerably reduced diameter (see Figs. 

0 and 7, which show the needles and dark globules 


-•‘i. 



Joined at 497' (', v f>0. Joined nt. 497° 0. v *200. 

Fig. 0. Fig. 7. 


at low and at high magnificat ion respectively). If it 
is assumed that these needles crystallise out at a 
temperature above the general solidifying point of 
the solder, then t he ja fc. presence in the actual gap 


would prevent the copper ends being brought close 
together. The result would show as a thick film of 
solder in the gap, and is well illustrated in Fig. 9, 
which shows sections of two joins, mado at temper- 
atures of 265° and 497° C. The extent of the solu- 
tion of the copper rod in the case of the high-temp- 
erature join will be noted. 

It may be concluded that at moderate tempera- 
tures the tin of the solder diffuses into the solid copper 
forming a grey tin-copper alloy, leaving an excess 
of lead which separates out as a thin luack fringe. 
At higher temperatures, the diffusion is more rapid 
and more extensive, forming, in addition to the grey, 
material, a blue one, which is probably richer in 
copper. Much lead will, in consequence, separate,; 
and this is seen as a thicker black fringe, Or in; 
globules, according to the amount. At higher 
temperatures still, copper is dissolved by v the tin, 
and needle-shaped crystals .of duplex composition 1 
separate out on cooling. It would appear that the 
blue alloy is connected with the falling off in tensile 
strength of the joins in which it occurs, as shown; 
from Fig. 3. 

To ascertain whether the “ blue ” and ‘ “ grey ” 

. alloys were of constant or gradually changing compo- 
sition proceeding outwards towards the copper ' 
itself, and also, if possible, to gain some information 
' as to their composition, copper rods were allowed to 
“ soak ” in molten solder, of eutectic composition , } 
at definite temperatures for 1 \ hours and allowed to 
solidify in situ. Four experiments were performed, 
two at 250° and two at 435° 0, corresponding to the 
temperatures of formation of the grey and blue 
constituents, respectively. One specimen from each 
set was cut through longitudinally oh a diameter of 
the rod and examined microscopically. Diffusion 
was found to be quite insufficient to permit of a layer 
of any particular constituent being turned off and 
analysed. Scratch hardness tests showed appre- 
ciably different values as the various bands were 
crossed. Scratch widths were copper, 0-42 mm. ; 
solder, 055 mm. ; grey constituent, 0*34 mm. . 
blue constituent, 0-21 mm. The “blob” of solder 
around the two remaining specimens was analysed, 
samples being taken from such portions as would be 
. uncontaminated with the diffusion products immedi 
ately adjoining the rod itself. At 250° no coppcx 
was present, but at 435° C, 8-9 and 4-05% of copper 
was found in the top and bottom portions of the 
“ blob ” respectively, indicating that segregation of 
the needle-shaped mauve crystals to the top had j 
taken place. The experiments just described arc 
not conclusive but indicate lines , of procedure for 
future work. 

{To be continued .) 
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SOME PROPERTIES OF SOFT SOLDERED 
JOINTS. 

BY T. B. CROW, M.SC., M.IRST.MET. 

(Continued from p. 68 t.) 

The observations recorded suggested the possibility 
jo* squeezing out all the solder in the gap and of 
obtaining what would really amount to an auto- 
genous welding of the layers of the grey material. 
Whether this can be done or not will depend upon 
wo factors at least, namely: (1) the extent to 
v hioh the surfaces to be joined approach a true 
)lane surface, and (2) the nearness to which the 
elding temperature of the grey constituent is 


Joined at 200" v C. 


.Toin« at 2«fi° V. and 4U7 U C. 
a 3. Oblique illuminutlou. 

1^10. 9. 


approached. In all the experiments already 
described, the upper half of the rod was pushed 
down upon its partner, and twisted to and fro at the 
end of the ten or twenty minutes steady period. 
The process was repeated at 200° (\ Contraction 
between 200° and the melting point would cause a 
gap which would fill with solder. If, therefore, the 
rods were pushed together at a temperature of (say) 
1 above the melting point, the gap ought to be 
considerably reduced and all the solder squeezed 
c u t, A photomicrograph of such a join is shown 
m Fig. 8. It will be seen, when compared with 
Iig. 4, that the gap has been reduced considerably, 
*md although union between grey layers has not 
been effected, nor the solder entirely squeezed out, 


faced up rods and a suitable temperature might lead 
to more positive results. The tensile strength of' 
such close joins as above prepared showed no increase 
over that of ordinary joins. 





u J 

A (upper. J( HhuMomtitucjit. C (iic\ constituent. 

. . , , 1 > Eutectic soldci 

^’ivv imn.hm l! u ' 1 h ?' 1, ‘K Typical fracture of u join having 
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Fro. 10. Fro. II. 



Joined at 230° <\ - 4 . 

oblique Illumination. 


Joined at, 200 n 0 4, 

OMlquo Illumination. 

Fict. 13. 


VI. Front are . 

The interesting point arises as to exactly where the 
join fractures, i.e., whether in Die mass of a con- 
stituent or at a junction of two constituents. The 
fracture of joins of .Section ITI. showed (with unaided 
yisioa) no coppery appearance, but consisted of two 
an( t a moderately bright 
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portion. Corresponding portions of the fracture in 
each half of the test piece were bright and dull, 
indicating that fracture took place at the surface of 
separation of solder and grey material. Also fracture 


extended across the eutectic solder to a similar place 
on the other side. This is shown in Fig. 10, which 
is typical of a join eontaining no blue constituent. 
Figs. 12 -15 illustrate fractures of joins made at 
increasing temperatures, in which the gradual change 
in the character of fracture will be noted, increasing 
areas of stony appearance (typical of Cu 3 Sn) being 
seen with increase 4 of temperature. In fact, in the 
case of high-temperature joins, fracture largely 
occurred in the blue material itself, but also partly at 
the separation of blue and grey constituents. This 
is shown in Fig. 1 1. 

17/. ('onclusions etc. 

(1) The tensile strength of joins increases with 
diminution of thickness of solder him in the join. 
Tensile strength of all joins Was less than the yield 
point of the copper, but the strongest join had a 
tensile strength of some 2J times that of the solder. 

(2) Where a constant thickness of solder Jilm of 
01 to 0-15 mm. was maintained, joins made at 
205° C. wore the strongest in tension ; those made at 
temperatures appreciably higher than 280° C. were 
considerably weaker, a |>iBtle constituent being 
observable, .loins made at. different temperatures 
were equally weak under impact. 

(3) T) | Faction of zinc chloride is to prevent 
oxidation^ by preventing access of oxygen, or to 
dissolve oxide if it is there at the start. It has no 
electrochemical action. Joins made on clean copjier 
surfaces, in carbon dioxide, without using flux, were 
of normal tensile strength. 


(4) Diffusion of the tin of the solder into solid 
copper takes place, giving micro-constituents which 
are grey or blue according to the temperature. At 
temperatures up to 360° 0. little or no solution of 
the copper takes place, but at 435° 0. it is quite 
rapid. Scratch hardness tests showed the blue 
constituent to be the harder. 

(5) Fracture of tensile bars took place at the 
junction of the grey material and the solder in the 
case of low-temperature joins. In high- temperature 
joins fracture occurred partly in the blue constituent 
itself and partly at its junction with the grey. 

Work is still in progress or in view upon the general 
lines indicated at the beginning of this paper and also 
upon various special points mentioned. 

Tn conclusion the author wishes to express his 
appreciation of the kindness of Dr. W. E. Sumpncr, . 
Principal of the Municipal Technical School, Bn 
mingham, for permission to carry out work in th\>H 
Metallurgical Department ; of Prof. Turner, Messrs; 
I). H. Ingall, Joseph Lones, and W. E. Thorneycroft 
for helpful assistance, and of Messrs. W. It. Barclay, 
W. H. Tait, C. 0. Bamford, and Dr. R. S. Hutton for 
their assistance in the supply of suitable materials. 
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AN APPARATUS FOR THE ACCURATE 
VOLUMETRIC DETERMINATION OF TIN 
IN CANNED FOODS. 

HY E. J. B. WILLEY, B.SC. 

The increasing use of foodstuffs packed in her- 
metically scaled tinplate containers has led to tho 
serious consideration upon the part of the Public 
Health Authorities of the possible dangers arising 
out of the almost invariable absorption which takes 
place of tin and other metals from the can, and t 
subsequent ingestion of the contaminating metallic 
compounds. This has, in turn, directed attention 
to the various gravimetric and volumetric processes 
which have been proposed for the determination of 
tin in small amounts. 

Of tho gravimetric methods the consensus of 
opinion would appear to indicate that the most 
satisfactory determination of tin is afforded by 
igniting the foodstuff with sulphuric acid and (in small 
quantities at a time) nitric acid, addition of alkali 
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to give a solution of about 2% acidity (after boiling 
off any remaining nitric acid), precipitation of the 
tin as sulphide with hydrogen sulphide, followed by 
treatment of the filtered precipitate with dilute 
sodium hydroxide and re-precipitation of the tin 
sulphide from the alkaline solution with acetic acid 
The sulphide precipitate is allowed to stand until 
it has set! led, and is finally ignited and weighed as 
stannic oxide. The principal disadvantage of this 
method is that in dealing with small amounts of tin 
it becomes necessary to take a large quantity of 
foodstuff (say 100 g.) in the first, place, in order to 
reduce any error in the final weighing of the few 
milligrams of stannic oxide which are obtained 
thus lengthening greatly the initial ignition. Again’ 
“te re-precipitated tin sulphide may often take a 
*** tune to settle and this lengthens the dctcr- 
tion still more. There is also the danger, in 
ease of foodstuffs containing more than the 
mal amounts of silica, calcium salts, or phosphates, 
jf the tin sulphide precipitate being contaminated 
ivith quantities of these substances ; the silica in 
articular being appreciably soluble in dilute, alkali 
s dissolved and is precipitated with the tin sulphide. 
Lins has, upon a few occasions, T een experienced in 
his laboratory. 

On the other hand if appropriate steps are taken 
o guard against th possible errors, such as a 
econd re-precipitatioh of the tin sulphide or, in 
Lou ritful eases, treatment of flic stannic oxide pre. 
ipUate with hydrofluoric acid after ignition in a 
ilatinum crucible, the method is capable of extremely 
ugh accuracy. J 

The volumetric methods for determining tin 
.epuiid upon the reduction of tho tin to stannous 
morido and its subsequent titration, either directly 
r indirectly, with an oxidising agent such as iodine 
olassuim permanganate, ferric chloride, etc. The 
rat named is most generally used. These, while 
sc client per se and capable of giving accurate 
jsults under very carefully controlled experimental 
] h( ? uffcr as laboratory processes from the 

eat difficulty which is experienced in obtaining a 

! L .mntitative reduction of the tin to the bivalent 
« mention, largely owing to tho ease with which 
e- oxidation takes place. Low results are, in eon- 
equence, obtained. 

Lliat. the oxidation of the* stan nous salt prior to 
itration is recognised as the principal source of 
ror m an othervviso accurate and convenient method 
ei determining tin, is shown by the directions to be 
ound m almost all of the published processes for 
leventmg access of air to tho reduced solution, and 
fllp»U ha / S r d S BXgne< !. * n ft PP°™tu8 to obviate this 


In the apparatus to be described, the whole of the 
operations °f reduction and subsequent titration are 
carried out under slight pressure and in an atmosphere 
of carbon dioxide. Back-oxidation thus being ren- 
dered practically impossible, the determination may 
be carried out upon a much smaller sample owing 
to the decreased error factor, and by its use the 
author has obtained results agreeing' very closely 
with those obtained gravimetrical ly from a huger 


ft 


i 
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liflirn.H , V “PF^uius TO obviate this 

llliculty {cf Scott, ■ Standard Methods of Chemical 

t 1 * 91 ?- His dpvice haa ho'vVvo--! 

r ' d t0 be impeccable when applied to tho 
(lamination of very small quantities of tin such 

VeH ,!? / present goods, or when 

„ <l “gainst pure tm salts using tho gravimetric 

n°°na a l th r sta ? ,,ard - On the othe/han.l, tho 
reeinttT* 1 directly determined in the group It. 
vnahle nf ; b a of . wdine, since no substances 

-e likelv f ti n if rfermg 016 subsequent titration 
aitely to be present in more than traces. 7 


A Kipp apparatus, arranged to give a supply of 
carbon dioxide from marble, and hydrochloric acid 
is connected as shown to a wash-bottle containing 
lead acetate solution and packed with small pieces 
of broken glass. This has been found to give an 
extremely efficient gas-w ashing arrangement . A two- 
way tap, , LI, fitted to the rubber stopper of this 
wash -hot tie, is connected via the stout pressuro 
tubing urnon, IT, t() the HOO-c.c. Erlenmoyer flask 
and by a second piece of pressure tubing to the 
second two-way tap, T2. 

Connexion between the wash-bottle and the third 
two-way tap, TH, is also provided, as shown, by a 
piece of pressure tubing. The Krleumeyor flask, 

! 7 18 dtlclwitb a stopper bored to take four 

mwT’ .T' ) that , fro,n 1,10 X '1T "ash-bottle ; 

(2 that, loading m the ground joint, .11 , to a second 
HOO-c.c. wide-necked conical flask, FI, which is 
supported over an iron plate above a gas ring'; 
(3 tliet'poftlieburette tap; and (4) the small 
tap, ,14. In the determination F2 is immersed in 
water 6 8 aZe< ^ pmuniatic * rou gh containing cold 

The flask, FI, carries the condenser, and 
the delivery tube from F2. To the top of the 
condenser (double-surface type) is fitted a rubber 
stopper carrying the two-way tap, T2. One branch 

iLi-Z ^ th< ' ground joint, J2, to a 

third dW-c.c. flask (supported by a damp from the 
retort stand which holds the condenser, C) and the 
Other to the second branch of Tl. Finally a third 
tftp v T3, is, provided in the stopper of F3 and one 
i d 2 
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branch is connected a9 already mentioned to the 
wash-bottle whilst the other is arranged to com- 
municate with the atmosphere. 

The determination of tin in canned foods is 
effected by the use of the apparatus os follows 
A 25-gram sample is ignited as for the gravimetric 
process and the tin is precipitated as sulphide in 
the usual mamier. The precipitate is filtered off at 
ffche pump by means of an asbestos pad supported 
by a perforated disc. The washed pad of asbestos 

■ *nd precipitate are transferred to a 200-c,c. conical 

flhsk, 10 c.c. of hydrochloric acid, 0*25 g. of potassium 
chlorate, and 75 c.c. of water are added, and the 
whole is boiled vigorously for 15 min. to dissolve the 
tin and oxidise any sulphur which may be present. 
The solution is then filtered, transferred to a wide- 
neckcd flask of the type already mentioned, and 
boiled again with the addition of a further 3 c.c. of 
hydrochloric acid to decompose any remaining 
chlorate and also#to expel chlorine etc. Boiling is 
flowed to proceed until the volume of the solution 
is about 20 c.c., when it is stopped ; 10 c.c. of starch 
solution arc then placed in F2, the stopper is placed 
in position, and the pressure tubing * union, U, 
connected up. A piece of zinc foil about 41 by 2 in. 
imd weighing some 3 g., is placed in the flask con- 
taining the tin solution (FI) and 20 c.c. of strong 
hydrochloric acid are added. FI is placed in position 
on the hot plate above the gas ring, the joint, Jl, is 
connected, and a rapid current of carbon dioxido 
from the Kipp sent through the apparatus to expel 
most of the air, T1 being turned to allow passage 
of the gas through F2, FI, up the condenser, and 
to atmosphere via T2, which should not yet be 
connected to F3. After two or three minutes, 
50 c.c. of freshly boiled water are placed in F3, 
T3 is opened to atmosphere, and J2 connected up 
so that the carbon dioxide now bubbles through the 
water in F3 and out to atmosphere. The gas 
current is then diminished so that about two bubbles 
per second pass through the wash-bottle, and the 
gas ring is lit to heat the solution in FI, which is 
then boiled gently for 30-35 min., a slow current of 
carbon dioxide being maintained as before At the 
end of this time the gas is turned off and T3 
shut off entirely for about a minute. T1 and T2 are 
then reversed to apply the carbon dioxide pressure 
to the top of the condenser so that the liquid in 
FI is forced up the tube connecting F2 and FI and 
into the starch solution in the first-named flask, 
T4 being opened to allow the displaced carbon 
dioxide in F2 to escape. When all the solution has 
run into F2, T4 is closed and T1 shut off entirely. 
T2 is then brought to its original position 
giving connexion between the condenser and F3) 
and T3 is^^versed to allow carbon dioxide from 
the Kipp.J|j|c^atus to enter F3 above the water 
surface , to force the liquid through T2 

to the GOT^enler and into FI. 

The-c&tbqn dioxide in F2, having been somewhat 
heated at ftflt when the solution from FI was blown 
into the flask, will now contract due to cooling 
taking place, and this, together with the carbon 
dioxide pressure, will force the rinsing waterinto.] 
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F2, thus removing the last traces of stannous chloride 
solution from FI. When FI is again empty, Tl, 
T2, T3 are opened to allow carbon dioxide to pass 
through the apparatus as in the reduction and in a 
rapid stream to mix and cool the solution in F2. 
The gas is allowed to run for two minutes or so if 
necessary, but tho author has found that the liquid 
in F2 is usually cool enough to be titrated when all 
the wash-water from F3 has been blown into it. 
Iodine is then run in from tho burette until a per- 
manent blue coloration is obtained, the current of 
carbon dioxide keeping the solution in a state of 
agitation. In his determinations the author uses 
N /200 iodine, in which case for a 25-g. sample the 
percentage of tin is obtained by substituting in the 
formula, c.c. of iodine used x correction factor 
118‘7-f- 100,000. 

The ^apparatus has for some time now been in use 
in this laboratory, where numbers of routine deter- 
minations of tin are made, and has given excellent 
results. For example, to two samples of a meat 
preparation known to be free from tin a solution 
containing tho equivalent of 0*00957 g. Sn was 
added. The result by the gravimetric method (mean 
of two) was 0* 00957 g. Sn, and by the volumetric 
method using the above apparatus, 0* 00958 g. Sn. 

The time required for a determination of tin by 
this method, inclusive of the ignition period, is 
about six hours. 

The author’s acknowledgments are due to Messrs. 
Angus Watson and Oo., Ltd., in whose chemical 
laboratory the above apparatus was designed and 
tested, and to Mr. H. Pearman for the sketch which 
illustrates this description. 


THE CORROSION OF MUNTZ METAL IN 
SEA WATER. 

BY W. DONOVAN, M.SC., AND T. E. PEEKS. 

In 1918 the Public Works Department, New 
Zealand, experienced trouble with somo Muntz 
metal sheathing on Otaika Bridge, owing to its 
rapid disintegration, and asked for an investigation 
into the cause of tho occasional rapid corrosion of! 
this metal in sea water. It was suggested that/ 
slight differences in the chemical composition might] 
account for differences in the resistance of tho metal 
to the action of the sea water. j 

To facilitate the investigation, the following twelve 
samples were submitted : — 

1 and 2. Disintegrated within two years on Otaika 
Bridge, above low water. (Brackish.) 1 

3. Seven years in position, Kioreroa Bridge. j~ 

4. In position since 1915. (Locality not stated.) i 

5. New metal now being used. \_ 

6. Metal supplied in 1916 and unused. { 

7 and 8. Seven years in position, Kioreroa Bridg< ] 

9. In position on Wool Wharf, Wellington, fronj 
1880 to 1912. 

10. In position since 1863, Queen's Wharf, Wei 

,'Jlngtoxi.; .. ' '• ' 1 ’■ 1 
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11. New metal received within the last two years 

(P. H. Muntz and Co.) J 

12. In position for 25-30 years, Opua Wharf 
North Auckland. 

These gave the following results oil analysis : 

Sample 


3 

4 

ft 

6 

7 

a 

9 

10 

11 

12 


Oil 
M 67 
«■ 15 
00 44 

64 - 22 

00 - 90 
60-12 
60-12 

65 - 36 
61-30 
61-40 
61 00 

01 - 50 


Zu. 

l»b. 

Sn. 


29 53 .. 

0 47 

• O 2ft . . 

0-16 

.. 31-84 .. 

082 

- 0 20 

0 18 ! . 

. . 30 41 

1 06 

. 0-10 . . 

0 14 . . 

. . 35-82 . . 

0 48 

. 0-16 . . 

o - 1 * 

.. 87-64 .. 

107 

. o or. . . 

o-io ! ! 

. . 38-51 . . 

0-90 

. 0-33 . . 

O' 12 . . 

. . 38-59 

1 20 

. 0-08 . . 

on .. 

. . 34-28 . . 

0-30 

. 0-10 . . 

0-03 . . 

.. 37-76 .. 

0 57 

. 0-13 .. 

010 .. 

. . 37-79 . . 

0-47 

. 0-07 . . 

0 08 . . 

. . 37-87 . . 

0 70 

. 010 . , 

012 . 

. . 37-60 . . 

0 73 

. 0 08 . . 

o 05 . . 

iu nil the sauiploK is |p 

w than 0 01°;, 



As. 

Vmlot. 
Vndet. 
O-Oft 
0 06 
o or. 
0-18 
0-04 
0- 06 
0 05 
0 Oft 
0 09 
00ft 
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Tt is evident from the table that in addition to 
os. 1 and 2, which were practically disintegrated 
he copper content of Nos. 4 and 8 was higher and 
the zme less than in unused metal, indicating eor- 
rosion by loss of zinc (with apparent cnricliment 
the copper). The comparative brittleness of 
fhese samples and their appearance under the 
nicroseope gave confirmatory evidence of this. 

The samples may be divided into four classes 
C V miSe<1 mCta1, ° f recent ma nufacture (Nos. 5, 

(2) Corroded metal (presumably of recent maim- 
acture) (Nos. 1, 2, 4, 8). 

(3) Good quality metal, in use 7 years (Now. 3, 7). 

(4) Good quality metal, in use 25 years and over 
[Nos. 0, 10, 12). 

Apart from the copper and zinc content, there is 
apparently no relation between the chemical com- 
Munition of the metals examined ami their cor- - 
edibility. 

M icrographical examination. 

The samples were submitted to micrographieal 
xannnation, with a magnification in all cases of 
diameters and oblique illumination, after polishing 
i such a manner as to reduce cutting, overheating, 
nd surface flow to a minimum. The etching 
mgent finally adopted was ferric chloride and 
ydrochloric acid (J)esch, “Metallography/’ 1910 
iition, p. 147), all samples being “ developed ” in 
- Photographic dish at the Same time so as to obtain 
qual periods of etching in a standard solution. 

Heat -treatment of sheathing. — A study of Shepherd’s 
(institutional diagram of the zinc-copper alloys in 
ouj unction with the remarks of Rosenhain (“ Intro- 
Luetion to Study of Physical Metallurgy ”) on the 
u : ) J e( ^’ ; sil ggested the heat treatment of sheathing 
ntft a view of observing the maimer in which the a 
nc p phases varied at different temperatures. A 
JuaJl sample of finely crystalline Muntz metal 
ica lung was taken and portions were subjected to 
anous temperatures for one hour and then quickly 
^oled, polished, and etched, with the results shown 
* Jigs. 1 and 4. 

1 illustrates the untreated Muntz metal, 


differed so little from the untreated metal that, 
their photomicrographs are not included. 

Jig. L shows the result of heating to 800° 0. It 
will be noticed that there is here a critical stage in 



Untreated, x 80 
Fio. 1. 



which neither a nor is dominant, each tending 
to mergo with the other, in future an alloy in 
which this change appears will be referred to 
as being in a state of “ transition.” 

Fig. ^3 shows the sample after having been heated 
to 700° V. for one hour. The /? phase predominates 
and a is mtorcrystalline. For simplicity the phase 
which preponderates will be termed the “ domi- 
nant phase.” 

big, 4 shows the almost complete conversion of 
the sample to pure £ as a result of heating to 800° 0., 
the lntercrystalbno a being in very small amount. 
These results were confirmed by the treatment 


lowing both a and 7 u ' /nese results were confirmed by the treatment 

UtlA a Ifereritf 1 a of ^things ; they show the manner 

500 >eat>. treatment affects the constitution 
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of the alloy and indicate that the heat treatment 
to which a Muntz metal has been subjected may 
be determined by a study of its microstructure. 

The microstructuro of samples 1 to 12 (Table I.) 
will now bo considered. 

Sample 1 (Fig. 5) and Sample 2. —Here the domi- 
nant phase was a with intcrerystallino p. So badly 



700* C. X 80 
Fia. 3. 



800° C\ X HO 

Fiu. 4. 


disinl (‘grated were these alloys within two years' 
service that the section of a representative area 
was diOieult , eojfpery patches will be observed 
on both sides of The photograph. The porosity of 
the metal would ^ther indicate overheating and 
volatilisation of ziffa to patches during manufacture, 
or unusually severe conditions of usage.* 

Sample , 3 . — a Was dominant with ft intercrystalline 
and in sm$Jl proportions (as Fig. 1). 

* 'rhl* 1 * referred tu In the nmnnuanvinu paixr, “ Xlie Corrosive Action 
of Bracfcfch Water on Metals,’ ‘ by X. K. Perks. 


Sample 4 was quite brittle. It consisted of a 
moderately large amount of intercrystalline ft with 
large corroded a crystals. 

Sample 5 (new metal) consisted of a crystals 
dominant, with a considerable amount of inter- 
crystalline p. Tho solution of this J3 phase will 
hasten exfoliation of the a crystals and the alloy 
cannot bo considered a good one. 

Sample 6 resembled sample 5, but exfoliation will 
probably be more rapid, rrobably this sample was 
manufactured too hastily, rapid cooling from a 
rather high temperature giving too high a pro- 
portion of p. 

Sample 7. — The dominant phase was a, while the 
intercrystalline p did not completely isolate a crystals, 
as with samples 1, 2, 5, and (b 

Sample. 8 was quite brittle and consisted of domi- 
nant p with intercrystalline a. 

Sample 1) (32 years’ service) consisted of dominant 
a, uniform and finely crystalline. Exfoliation a 
minimum. 



Corroded metal, x 80 
Fm. 5. 


Sample 10 (40 years’ service) consisted wholly of 
the transition stage. (Fig. 2). Electrolytic action 
between the a and p phases would be negligible and 
also exfoliation. 

Sample. 11 (new metal) was identical with sample 0. 

Sample 12 (25-30 years’ service) was very similar 
to samples 9 and 11. 

From this point the investigation was continued 
into a further series of Muntz metal bolts and 
sheathings ; the results obtained generally confirmee^ 
those given above. ! 

In all bolts which had corroded there existed a 
central core of unaltered Muntz metal surrounded 
by a shell of the coppery coloured, corroded portion. 
Such corrosion renders the threads of bolts extremely 
brittle and may even extend completely through 
the bolt, causing it to snap under strain. The 
depth of corrosion generally depended on the duration 
of immersion. 
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The authors have found great variation in the 
character and proportion of the phases present in 
numerous samples of Muntz metal bolts and sheathing. 
Indeed, uniformity in manufacture would appear to 
be by no means tie rule. Whether the a or /S phase 
is dominant will depond solely upon the heat treafc- 
ment of the alloy during manufacture, and it seems 
probab'o that sufficient scientific control of the 

P r f u fr " . Kengough and Hudson 

state (J., 1909, 6o7) that, in order to put the metal 
on the market in its best possible physical eon- 
dition, particular attention should be paid to its 
final rate of cooling. 

The authors have noticed that, in Muntz metal 
manufactured many years ago, so far as their 
observations have gone, either a and p merges into 
the other (transition stage) or a is dominant 
«nth p m minor proportions. Such a product has 
eoeived thorough annealing at a low temperature 
vith gradual cooling, thereby ensuring the reduction 
if the proportion of p present in favour of a. It 
?oems probable that the minor proportion of 8 
ound m the resistant samples, while not sufficient 

0 cause marked exfoliation of the dominant a 

by bein 8 first attacked (l)esch, J., 
91 o, 200), protect these from immediate corrosion 
he conversion at 470° 0. of the a into « by as 
lesenbed by H. C. II. Carpenter (J., 1912, 1,13) 
could still furt her reduce the proportion of p present 
nd so tend to produce a more resistant alloy. 

Of many modem samples of Muntz metal examined 
he dominant phase is too commonly /i, or, if not 
hat, the proportion of p present is so high as to 
senate a crystals from one another and cause rapid 
^integration. Mathowson and Thalhcimer ( J 1 91 0 
004) recommended for a 61% brass, a cooling 
!?, f 2( [ C - P er minute down to quenching at 
r * ^ 01 — 03% brass, a rate of only 5° 0 

own to quenching at 660° O. is preferable.' Simi- 
irlv with Muntz metal, for the best results the rate 
t cooling should be slow. 

Apparently the manufacturer to-day hastens pro- 
net ion and produces an alloy high in p by treating 

1 too high a temperature and pickling too suddenly, 
vmg the growth a ->/? no time to develop. Wo 
?he\e that this is a more adequate explanation of 
ie inferior quality of some Muntz metals mantl- 
et u red of recent years than that it is due to the 
50 ot electrolytic copper instead of the less pure 
n cited copper. 

The following tabulation of the examination of 
me thirty samples (bolts and sheathing) of used 
untz metal gives the relationship between the 
Laso which predominates and tho corrodibility of 
e alloy 


temperature* of annealing followed bv 
• lng / was U) increase the rate of 

this°wav p 1 * n ibc ‘ a,Io .v produced in 

thoJf ^,. P f Cd0miJmtes - l,0Slh ba * also noted 
200) P fCrCntlal corrOHlon of t,u ‘ P fibase (J., 19U5, 

2 Dominant a is very resistant if the proportion 
of P I* insufficient to hasten exfoliation. 1 

nriJi ! ransition stage is tho least corrodible, 
probably because electrolytic action between the 
a and p phases will bo a minimum in such an alloy. 
Dominion Laboratory, 

Wellington, N. Z. 


dominant 

phnsc. 


Condition. 

Oood 

Had 

Oood 


Period of 
um\ 

1 2 -58 yearn 
& -25 years 
39 -57 years 


Nurabri ot 
samples. 


Summary . 

k< \° * ar as they go, these results tend to show 

1. Dominant p always results in rapid corrosion, 
us confirms the work of Bruhl, who found that the 


THE CORROSIVE ACTION OF BRACKISH 
WATERS ON METALS. 

BV T. K. PJTCHKS. 

w..^^ a P a I )er 011 the corrosion of Muntz metal by 
H Donovan and T. K. Perks (p. 72t), dealing 
with the relation between the micro-structure of 
Muntz metal and its " corrodibility ” or resistance 
to corrosion, it was shown that, in general, where 
the p phase was mtcrcrystalline apd in small pro- 
portions, the alloy had for many years withstood 
no action of sea water without marked deterioration. 
Where the metal consisted of a crystals with a 
large proportion of intercrystalline p\ which would 
cause exfoliation of the a crystals, rapid corrosion 
had taken place. It would hardly be predicted 
liowevqr, that the alloy, not constitutionally sound 
wymld completely disintegrate within tw ; o years 
of service, and it became evident that- some other 
factor m corrosion was to he looked for. Enquiry 
showed that the two samples (Joe. cit ., Nos. 1 and 2) 
had been subjected to the action of the brackish, 
waters of a tidal river where no contamination by 
sewage or by factory wastes would occur. The 
excessively corrosive action of brackish waters has 
been known for many years, and it was suggested 
by the Corrosion Committee (J., 1916, 471) that the 
dilution of salt with fresh water, by giving rise to 
greater ionic dissociation, increased the attack upon 
a metal immersed in the mixture. This assumption 
seems hardly adequate to explain such rapid corrosion, 
and the following theory is now advanced (which 
will he called tho “ theory of varying salinity ") 
ft 18 aii established fact that a difference of potential 
exists between two solutions of tho same salt of 
different concentration; suitable connexions being 
made, an electric current will flow through the 
circuit. From this fact it was assumed that, in 
the case of estuarine waters, whore at frequent 
times the fresh water flows over the salt, the water 
would be found to be in layers of varying salinity. 
This being so, a sheet of Muntz metaf (enshoathing 
a wooden pile, for example), exposed to these layers 
of varying saltness, would establish the necessary 
circuit and an electric current would flow through 
the metal. Milton and Larke (Froc. Inst. Civ. Eng., 
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1903, 154) have shown, by experiments with an past the metal and that brackish water in layers 
applied electric current, that electrolytic action of varying salinity might be an important factor 
alone, even with exceedingly minute currents, may in corrosion. 

result in severe corrosion or decay. This would The apparatus w r as then used to test the corrod- 
greatly hasten corrosion and thus explain the ibility of tho first twelve samples described in the 
excessively corrosive action of brackish waters, precoeding paper, all being immersed together and 
Before taking samples of tidal river waters, some examined at regular intervals. The results showed 
experiments were made to demonstrate this action, the correctness of the statement previously made 
Two polished strips of Muntz metal, one placed that samples rich in ft or with predominant ft are 
in a porous pot containing salt water of a con- the more corrodible. For examplo, No. 11 with- 
r centration about equal to that of sea water stood the test well, as did Nos. 9, 10, and 12, but 
, (approximately 3% NaOl) and the oilier in very Nos. 4, 5, 6, and 8 corroded rapidly. This further 
slightly salt water surrounding the pot, developed establishes the urgency of correct heat treatment, 
a difference of potential varying from 9 to 1(3 milli- These experiments suggested a possibility of 
v^lts. These strips when both immersed in the comparing the corrodibility qf samples by measuring 
same salt solution showed no difference of potential, the voltage developed by each under standard 
After experimenting thus in a variety of ways it conditions. It was impossible to obtain consistent 
became apparent that a quite easily measurable results cither with a quadrant electrometer (which 
current would be established through a Muntz should have obviated complex polarisation effects), 
metal sheet immersed in brackish water. It may or with a high-resistance galvanometer, and it was. 
be pointed out that in tidal rivers the w ater is seldom, found that the results could be varied by the manner 
if ever, uniformly brackish. in which the strips had been polished. Curves 



An attempt was then made to simulate the con- showing rate of polarisation were also obtained 
ditions found in tidal rivers. A w r ooden race (see which, while similar, bore no relation to the pro- 
Fjg. 1) was constructed, six feet long, having an perries of .the alloy observed in practice. Further 
internal cross-section of 3 in. deep by 2 in. wide, experiment along these lines might succeed in pro- 
Four feet from the inflow end was a brine pit, giving dusing intelligible results, but Desch has pointed 
an additional depth of four inches, This pit was out the difficulty of such a task (J., 1915, 259). 
supplied with solution of common salt from a 

cistern while the race was kept supplied with tap It now remained to sample the waters of a tidal 
water at tho rate of a litre per minute. At the river at various depths. This was done at the mouth 
brine pit, therefore, there w r as a layer of fresh water of the Hutt River, which empties into Wellington 
flowing over a layer of salt waiter of approximately harbour. The samples w r ero taken at successive 
the same strength as sea water. A sample of the depths of 5 feet each, in a clean, dry bottle. Owing 
water was taken at each inch of depth over to the rise of a strong southerly wind blowing against 
the brine pit at frequent intervals ; a typical the river it was necessary to remain three quarters of 

reading expressed in c.c. of silver nitrate was a mile off shore. One set of samples was taken here, 

as follows: — 1 in. "from surface, strength— 0T c.c, the next set six fathoms nearer the shore. Immediately 

N 110 AgN0 3 ; 2 in., 0*3 c.c.; 3 in., 0*7 c.c.; a sample w r as taken its temperature was observed 

4 m. 2*9 c.c. ; * 5 in. 3*6 c.c. ; 6 in. 4-7 c.c. It will and the chloride present determined in order to dis- 

be seen that the definition between the salt and cover whether the boat was sufficiently near the river j 
fresh layers was vary sharp. Strips of polished mouth and whether the rough weather had seriously j 
Muntz metal were nowvsuspendeiln the pit so that interfered with the experiment. - All samples were ' 
a portion" of each was irk the fresK^and a portion in securely corked and both chlorides and oxygen 
the salt water. In thirty Sggiutes ihe corrosion was present carefully determined in the laboratory, 
visible tfO the naked eye. ^Strips left in the salt There was no variation in the oxygen present in 
solution 'alone for the same Mtoe showed no change, successive samples and the figures are not included. 
This experiment demonstr«S<K that the electric The following results give the salinity at successive 
ourrent was not prevented % theS^ 0 )v qf. the watery depths of five feqt ; 




These tables show that, despite the stormy weather, 
‘the waters are not uniformly intermingled, but are 
in^agt ;in layers of varying salinity. Waters in such 
jeondmOn will, as already shown, exert a very corro- 
sive action upon MuntzTketal or, obviously, upon any 
other metal. 


Fig. 2 incorporates these results and shows very 
clearly that a pile sheathed with Muntz metal and 



x 2 y 

Torcentago of eodium chloride. 

2 Mile off shore ■■■. ■ 

Six fathoms nearer river mouth— — — — 

Fio. 2. 

>t\ in these instances, subject to an appreciable 
•otential difference between the top and bottom of the 
fleet. It must also be emphasised that wherever 
alt and fresh waters mingle there will be no 
udden uniformity established and that currents, 
xyers, and eddies of water of varying salinity will 

i ist. Tho author believes that this theory of 
rying salinity will help to explain the excessively 
rrosive action of the brackish water of tidal rivers 
,°f admixtures of sea water with the storm and 
tier effluent waters of a seaport town. 

The author is indebted to Dr. J. S. Maclfiurin, 
)ominion Analyst, for permission to publish these 
esults ; also to Mr. G. 0. Burton, of this laboratory, 
assistance in sampling the Hutt Biver water. 
Dominion Laboratory, 


Method for spelter. 

Ten grams of the carefully sampled metal are 
dissolved cautiously in 30 c.c. of nitric acid (d 1420) 
and 100 c.c. of water. When all is dissolved it is 
diluted to 250 c.o. with warm water, and ammonia 
(d0-880) added until the zinc hydroxide precipitate is 
redissolved ; the solution is then heated to coagulate 
the remaining precipitate, which is filtered off and 
washed with a 5% solution of ammonia. Should 
the precipitate be very bulky it is as well to redissolve 
and reprecipitatc it. Tho filtrate is then heated until 
' nearly boiling, and whilst stirring, 2 c.o. of a 50% 
solution of sodium sulphide are added. The addition 
of sodium sulphide is repeated, with stirring, until a 
small excess of zinc is precipitated. The liquid is 
heated on a sand-bath for at least one hour, with 
occasional stirring, the precipitate filtered off without 
washing, and washed hack into the same beaker, tho 
filter cleaned with, and the precipitate dissolved in 
nitricNacid ; 15 c.c. of sulphuric acid (1 : 1 ) are added, 
and tho mixture evaporated until sulphur trioxide 
fumes are evolved, when 25 c.c. of water are cautiously 
added, and heat is applied until all soluble salts have 
dissolved. When the mixture is cool, the precipitate 
is filtered off, and washed with 5% sulphuric acid, 
sufficient concentrated sulphuric acid is added to 
make the filtrate 20% acidity, and after -warming to 
fi0° C. hydrogen sulphide is passed for a few seconds 
to precipitate most, but not all of the copper. Tho 
liquid is gently heated, and the precipitate, when 
coagulated, is filtered off and washed with 2% sulphuric 
acid solution. (If tho amount of copper is small it is 
preferable to precipitate it with the cadmium.) 

The filtrate is then diluted to at least 250 c.c, with 
water, and hydrogen sulphide passed in until the 
precipitate settles out well. If after passing the gas 
for twenty minutes no precipitate has aiqieared, one 
or two drops of ammonia (1:1) may be added to 
facilitate the precipitation. The solution is filtered, 
and the precipitate washed with 2% sulphuric acid 
solution containing a little hydrogen sulphide, 
washed back into the same beaker, dissolved in a little 
nitric acid, evaporated if necessary, and filtered 
through the same filter paper into a large previously 
weighed silica crucible, and washed with 5% nitric 
acid. The contents of the crucible are then evapor- 
ated with 1 c.c. of sulphuric acid (1:1), ignited 
gently at first, then at a red heat, cooled in a desiccator, 
and .weighed. 

,■ f '• - i 1,1 . 

erf, the iondoa Section ou Jen. 7, 
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A few drops of nitric acid (1:1) and 3 c.c. of warm 
water are then added to the crucible, and heat is 
applied until any copper oxide has dissolved; the 
solution is titrated for copper by the iodide method 
in the usual manner. The result calculated to copper 
oxide (CuO) and deducted, together with the weight 
of the crucible, from the above weight — cadmium 
sulphate. The* weight of cadmium sulphate multi- 
plied by 0*5301 cadmium. 

Method for ores. 

'The finely -crushed ore (2-5 g.) is attacked with 
sufficient hydrochloric or nitric acid, or a mixture of 
both, to decompose it. The mixture is evaporated to 
complete dryness, treated with 25 c.c. of hydrochloric 
acid (1:1), and heated until all soluble matter has 
dissolved. The insoluble residue is filtered off and 
washed with 8% hydrochloric acid. 'Hie filtrate is 
neutralised with ammonia, and acidified with hydro- 
chloric acid, so that there is 1 c.o. of acid per 100 c.c. 
of liquid ; hydrogen sulphide is then passed until an 
excess of zinc sulphide is precipitated, after which 
the beaker is set aside in a warm place for one hour, 
with occasional stirring. The precipitate is filtered 


When dissolved, ammonia is added in slight excess 
the solution heated and sodium sulphide added, am, 
the analysis proceeded with as in the spelter method 

The spelter and ores used for this work already 
contained some cadmium, but additional weighed 
quantities of the latter, were added to the spelter and 
ores, when they were being dissolved. In the cast* 
of C, 1), Cl, and 1)1, further quantities of lead, iron, 
and copper were also added at the commencement 
of the analysis, in order to see what effect, if any, such 
impurities would have on the results. In C ami D 
only one precipitation of iron was carried out. 

Tin is very occasionally met with in spelter, and in 
view of this a small quantity of this metal was added 
in E and F, in addition to those impurities mentioned 
for C and 1). 

The results are tabulated below. 

A special alloy of cadmiiumand spelter containing 
O' 395% of cadmium (prepared by Messrs. Locke - 
Lancaster and W. W. and R. Johnson and Sons, with 
special precautions against volatilisation losses) 
was also tested by the above method. The amount 
of cadmium found was 0 403% and 0‘407%, whilst 
that found their chemist using a different method 
of analysis' was 0*390%. 


Spelter (Zn 09 8%) 
4- cadmium. 

A. V>. 

Cadmium 0 0102 1)0102 . 

added, K 0 0538 0 0580 . 

Total Cd.’pnweut.K. 0 0040 0 0082 . 

„ „ found, k. 0 0041 0 0080 . 


Same r pel ter +0 1 r. Pb. 0 05 r. Fe, 

0*01 r. Cu, and cadmium. 

C. I). C.I. D.I. E, 

(One pptn. of Iron). (Two pptnR. of Iron). (Two ppti 
. 0 0102 0-0102 .. 0 0102 0 0102 .. 0 0102 

. 0 0500 0 05 18 .. 0 0513 0 0550 .. 0 051 

. 0 0008 0 0050 .. 0 0015 0 0058 .. 0 061 

0 0052 0 0037 .. 0 0015 0 0059 .. 0 002 


Same, with addition of 
of 0 05 g. So, 


Zinc ore (blende). 
Trial* with 2 g. 


Zinc oi e (calcined cala 
mine). Trials with 2 r. 


off and washed with 0*5% hydrochloric acid con- 
taining hydrogen sulphide, washed back into the same 
beaker, and dissolved in nitric acid, with the addition 
of a few drops of hydrochloric acid, if necessary. 



J. 

00155 

Nil 

. 0-0155 
0 0154 


K. 

0 0155 
Nil 

0 0155 
0 0150 


C. 

0 0151 
0 005 
0 020 ' 
0 0201 


In conclusion, the author s thanks are due to Messrs 
Daniel (J. Griffith and Co., in whose laboratory mos 
of this work was done, and vho kindly gave per 
mission for the paper to be published. 
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THE SPONTANEOUS COMBUSTION OF 
COAL.* 

BY J. IVOR GRAHAM. 

The spontaneous combustion of coal is a serious 
roblem involving either directly or indirectly danger 
o life or limb, and also considerable financial loss, 
’his latter is the case whether the phenomenon 
ccurs on the surface, underground, or amongst 
oal cargoes. The danger arising from the occurrence 
f spontaneous combustion underground was brought 
eforo the public a few months ago by the serious 
xplosion which occurred at Maltby Main Colliery, 
a a result of which 27 men lost their lives during 
perations which were being carried out to save 
, considerable portion of the pit from complete loss 
hrough the spread of fires and heatings. The actual 
[xplosion would appear to have been one of fire- 
lamp, the explosive mixture becoming ignited at a 
[re which was evidently burning in a more distant 
[art of the workings. In the Cadeby disaster in 
pi 2, 35 persons lost their lives as a result of the 
pt explosion and 53 by the second - including three 
plued members of the Mines Inspectoral e. The 
of life through gassing and explosions resulting 
>m spontaneous fires underground has been heavy, 
d the danger from this cause is likely to increase 
years go on, owing to the necessity for deeper 
ning under conditions of higher natural tempera- 
re and greater pressure on the strata above and 
low the underground workings. The dangers 
ising from spontaneous combustion at sea are 
ident. Heating of coal stacked oil the surface at 
s works, coal wharfs, etc., is rarely responsible 
* casualties, since the direct danger of carbon 
moxide poisoning does not occur in the same way 
is the ease in a confined atmosphere underground - 
i ven in ships’ holds. In a “ gassy ” pit in addition 
•re is the very serious aspect of a firedamp explo- 
n and/or a still more disastrous coal-dust explosion, 
i the financial side the question of spontaneous 
mbustion assumes a most important aspect, 
seemingly small underground heating may cost 
colliery several hundreds of pounds. In many 
scs large areas of coal are lost through a heating 
ving taken place sufficiently serious to necessitate 
- complete sealing off of an underground distiict 
d abandonment of this for years, if not for ever, 
(di occurrences have, unfortunately, been many 
the local coal field. The financial loss due to 
mtaneous combustion at sea is also very consider- 
le, and the casualties occurring on British ships 
Re have been given as between 50 and 100, with 
total annual shipping loss of 200 vessels. The 
cation of safe storage of coal on the surface is one 
considerable importance for gas-works and other 

Read at a meeting of the Birmingham Section ou January 15, 1924. ; 


industrial concerns where there is the necessity for 
storing large quantities of fuel. 

Dudley (1065, M (Milam Mart is) refers to 

spontaneous combustion underground, and Plott 
(Professor of Chemistry, Oxford) in his Natural 
History of Staffs, 1686, describes in some detail tho 
firing of coal, mentioning Dudley’s work. Tho 
explanation of the phenomenon has been sought 
for many years by chemists, physicists, mining men, 
and others. The oxidation of pyrites -especially 
marcasite — was for long accepted as the main eauso 
of spontaneous combustion (Plott) ; later, the absorp- 
tion of oxygen by the coal or pails of the latter, 
bacterial action, and the oxidation of other inorganic 
material apart from pyrites have been put forward 
to explain the cause of heating. Berzelius concurred 
in Plott s vicw r that pyrites is the responsible agency, 
and this idea prevailed until the middle of the 
19th century, when Dela Beebe and Playfair (1846-50) 
discussed tho causes of weathering and spontaneous 
combustion of coal, and suggested that in stacks fine 
coal is as likely to give trouble as pyrites. The 
writes theory appears to have been doubted by 
Vrcy (('hem. News, July 9, 1864), who definitely 
ascribed to coal the res]M>nsil>ilit y for spontaneous 
heating. A complete bibliography is not possible 
here, but ment ion should be made of the work of 
Kicliter (Diugl. Polyt. Journ., 1808, 1869, 1870, 
190, 193), who found that oxygen was absorbed by 
coal at first rapidly and later more slowly. He also 
discovered that coal can take up large quantities of 
carbon dioxide. 

The next most important piece of work was 
carried out in 1879, by Fayol f who conducted 
experiments on a larger scale. His main conclusion 
concerning the stacking of coal was that it was 
necessary to exclude the coal from the action of air 
either by storage in air-tight vessels or immersion 
in water. 

The general conclusions arrived at by Favol from 
bis experiments were that no rise of tomperaturo 
occurs with a thin layer of slack, but that the tem- 
perature increases with the height/ of the heap (2 
metres is safe). He also investigated the theory 
that spontaneous combustion was, to a certain 
extent, promoted by the presence of moisture, and 
came to the conclusion that “ the influence of wet 
weather on the heating of heaps of coal has not 
been sufficiently marked to be observable.” 

Tn 1898 Dr. J. S. Haldane (Haldane and Moachem, 
'Frans. Tnst. Min. Eng., 1898, 16, 457-492) carried 
out a very important investigation at Hamstead 
Colliery and in his laboratory at Oxford. He came 
to the conclusion that the rate of absorption of 
oxygen by coal varies with the percentage of oxygen 


t " fitUdf’H Knr 1‘ A Oration <>t 1» Combustion Spontanfa* Ut; la Iloulllo 
Export* & l‘Alr/' Bull. Soc. I ml. Mineral *. 1879. II.. I, [3], Carls. 
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in the air, that the rate of absorption of oxygen is 
doubled for every rise of 30° C., that this rate decreases 
as time goes on, and that the absorption takes place 
at the coal surface and does not jienetmte deeply. 
Haldane was the first to observe the production of 
carbon monoxide during the oxidation of coal at 
ordinary laboratory tom jWTal ures, although under- 
ground this gas was absent in Hamstead Colliery — 
a result which 1ms been continued by the present 
author. 

Lewes in (1800 M. (las Light., 55, 645) discussed at 
length the work of Percy, Richter, and others, and 
the influence of pyrites on spontaneous combustion. 
Lewes was not in lull agreement with Ilichter regard- 
ing pyrites, believing that its function was to break 
up the coal during oxidation. 

In 1909 Sir R. Threlfall (J., 1909,759-773) gave 
a valuable digest of the findings of the Royal Com- 
mission which sat in New South Wales, 1890-1900, 
on “ Ships carrying coals ” 

Since 1905 a considerable amount of work has been 
carried out, and an excellent publication by d. B. 
Porter, on “ The weathering of coal,” summarises 
the greater portion of work carried out up to the 
year 1914, including also a number of laboratory 
experiments carried out at McGill University, 
Montreal. The main factors then known to influence 
the s)K3iitaneous heating of coal were that oxygen 
is necessary for such heating, and that oxidation 
must take place under conditions such that the 
resulting heat cannot escape as rapidly as it is 
produced. 

From 1908, onwards, considerably more attention 
appears to have been given to the subject by 
chemists. Dennstodt and Biinz (Z. angew. Chem., 
1908, 1825-35) carried out a number of tests on 
different coals by passing a stream of oxygen over 
the powdered sample at temperatures of 135° 0. and 
150° C. Those results indicated that their coals 
could be divided into four classes : — 

(1.) Tlioso coals in which the temperature never 
rises above that of the bath. 

(2.) Coals which rise only slightly above the hath 
temperature. 

(3.) Coals which rise fairly high, but will not 
ignite unless the oxygen supply is carefully 
increased with the rise in temperature. 

(4.) Coals which ignite easily — as a rule in about 
2 hours. 

According to these investigators, self -ignition 
increases in a ratio corresponding to the amount of 
moisture in air-dry coal— which moisture they imply 
is water of constitution. They conclude that humic 
acids are formed as a result of oxidation and that 
these acids are exceedingly hygroscopic. They 
determined the Maumen6 valuo for their samples 
(tic., rise of temperature on mixing the dried coal 
with concentrated sulphuric acid) and also noted 
that the coals dried in a current of "carbon dioxide 
1 gave a rise in temperature when mixed with cold 
water which was proportional to the increased 
liability to spontaneous ignition. 

- Boudouard (Compt. rend., 1908-9, 147, 148) 
discusses the production of ulmins during the 

$ 


weathering of coal and the connexion of the latter with 
loss in coking power (Rev. Met., 1909, 6, 446-458). 

^ Dcnnsteut and Biinz concluded tliat neither the 
mineral constituents (pyrites) nor organic sulphur 
or nitrogen influence spontaneous combustion. They 
point out that this property depends on (1) the 
friability and (2) the moisture content of the coals. 
(Their work will be referred to again later.) 

Parr and Kressman (Univ. of Illinois Bull. 46, 
1910) carried out a number of tests in bins on 
Illinois coal, coming to the conclusion tliat in general 
pyrites masks the effect of oxidation of the coal 
substance. With regard to the latter they consider 
there is a critical temperature above which oxidation 
will proceed independent of external conditions until 
firing takes place. 

Up to 1913 most of the laboratory researches in the 
oxidation of coal were concerned with the behaviour 
of coal at temperatures above 100° C. Such experi- 
ments carried- out at elevated temperatures do not, 
however, throw a great deal of lfglit on the actual 
course of spontaneous heating of coal. 

Experiments were undertaken at the Doncaster 
Coal Owners’ Laboratory in 1913 to trace the oxida- 
tion of various parts of the Barnsley Hearn (which 
in South Yorkshire is very prone to take tire spon- 
taneously) at temperatures varying from that 
existing normally underground (30° C.) ip deep mines 
up to a temperature of 150° C. The results of these 
have been given in pajiors published in the Transac- 
tions of the Institute of Mining Engineers (1913 et 
seq.). In these tests the influence of pyrites was 
eliminated so far as possible by careful sampling of 
the coal and also by determination of the sulphate 
before and after oxidation. 


Taulb 1. 

Comparison of rates of oxidation of the different portions of (he 
Barnsley scam at various temperatures. 


Absorption in o c. 

at .N.T.lh per 100 grams of sample 
Barnsley Top 
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Experiments were carried out on the relative rates 
of oxidation in a current of air of the various port ions 
into which the Barnsley seam could be easily 
separated. Those include (in order of their position 
in the Beam)— (1) top softs, (2) black shale from 
dirt band, (It) Barnsley hards, (4) Barnsley softs, 
(5) Jacks, and (6) cannel. Mother-of-ooal, mineral 
charcoal, or fusain was also tested” this sample 
being taken from the top softs. The samples were 
tested for oxidation in the moist condition (water, 
9 7%). In every ease the rate of absorption was 
found to diminish rapidly with time. 

The oxidation of these samples is of interest when 
looked at from the point of view of Stojies' class lira- 
tion (Proc. Boy. Soo., 1919, B90, 470) of the 

ingredients of coals — since re hard coal experimented 
wi+b * as identical with durain, whilst the Barnsley 
1 “top softs” were mostly composed of 
1 mi' mixed with vitrain. The “ top softs ” 
rp ytiably contain rather more of the vitrain than 
the Barnsley softs. Table 1 shows the rate of 
absorption of oxygen at 1.1 or 2, 12, 48, and 00 hours 
respectively at the several temperatures, together 
with analyses showing ash and moisture content of 
these samples. The rate of absorption and total 
volume of oxygen taken up increase with rise of 
temperature. The form of the curve, however, was 
found to be much the same at the various tem- 
l»eratiires examined. 

The influence of fineness of division of coal was 
also tested. The rate of absorption, though increasing 
with fineness of division, was not found to be pro- 
portional to the mesh of sieve used. For example, 
the rate during the first 120 hours of oxidation of 
Barnsley hard coal of 30- to 00-mesh was on the 
average 80% of that of coal passing 200-mesh 
(Winmill, Trans. Inst. Min. Eng., 46, 503). Similar 
results were obtained by the present author for the 
influence of size on the relative amounts of various 
gases adsorbed by coal— -indicating that the available 
surface of the particle is much greater than that 
c.tk ulated from external dimensions. It was evident 
that for practical purposes rates of absorption could 
be determined on samples sieved through a 00- or 
90-mesh screen. The absorption of oxygen was found 
iby Winmill to vary according to the equation 

Absorption— KVpartiai pressure of oxygen. 

^rom this equation it is evident that to prevent 
>xidation, the supply of oxygen would require to be 
ompletely stopped, (\<j. y 5% of oxygen would still 
ause oxidation at half the rate of ordinary air. 

1 : One of the most important results of the Doncaster 
Moratory experiments was WinmilPs determinat ion 
the heat produced during oxidation. The deter- 
i nation was made in a Dewar flask as calorimeter, 
ted with thermometers and a regulator which 
controlled the temperature of the oil bath in which 
he flask was immersed. The regulator could be 
el so that as the temperature of the contents of 
he flask rose, that of the bath followed 0-5° C. or 
von less below. The heat production during 
nidation of coal at 40° (soft coal) and 55° C. (hard 
oal) was found in each case t6 equal 2*1 calories per 


e.c. of oxygen absorbed. This 's approximately 
half the heat produced when 1 e e combines with 
coal during complete eombuslion at high tem- 
peratures. With the aid of Ibis value and on the 
assumption that it hold good up In 12o‘ (\, it was 
possible to obtain an approximate value for the rate 
of heating of coal from the curses tor rates of 
oxidation at different temperatures, assuming no 
heat, loss and in tin* first instance no moisture present. 

These results made it clear how spontaneous com- 
bustion occurred A rapid absorption of oxygen at 
a normal temperature, cjj , 30 ' C , would raise the 
temperature of the coal if t he heat were not dissipated. 
The coal at the elevated temperature would absorb 
oxygen at an increased rate with further production 
of beat, the latter raising the coal to a still higher 
temperature, and so the cumulative c licet would go 
on until the coal actually lirod. 

Approximate calculations have been made for the 
time taken for the various samples of coal experi- 
mented with to become heated spontaneously to 
129° 0. At this t emperature there is no doubt that , 
the further supply of oxygen would cause the 
material to lire in a short time. These calculations 
were based on a value of 0*3 for the specific beat of 
coal and on the assumption that the rate of oxida- 
tion of the dried material would be the same as that 
of the sample as tested, i.c., with natural water 
content. Although subsequent experiments have 
shown these assumptions to be incorrect, the cal- 
culation figures may be of interest as giving an 
indication of the relative times taken by the various 
portions of the Barnsley seam to reach a tem- 
perature of 120° 0. starting from 30° C. 

A high rate of oxidation of the coal is not, however, 
the only factor governing the liability of a coal to 
spontaneous combustion It is clear bat a most 
important property is that of friability, since results 
of various investigators (especially Winmill) on the 
effect of size, and aho Ihe author’s experiments on 
the mpe meability of coal, show that the production 
of fine dust is a necessary factor. For example, 
ihe cannel coal experimented with showed quite a 
considerable oxidation, but it is extremely unlikely 
that this material by itself would b res]K>nsible for 
heating owing to its extremely fit run text ure. 
Barnsley softs, 35 \ hours ; top softs, 37] ; Barnsley 
hards, 53 1 ; cannel, 77 ; “Jacks,” 82 ; black shale, 
422 hours to reach 50". 

An interesting experiment wa< carried out by 
Winmill on the rate of heating of Barnsley soft coal. 
The coal dust was dried in vacuo and oxygen admitted 
only just so. fast as it was absorbed by the coal 
until the temperature reached 90° C., when a slow 
air current was maintained in order to sweep out the 
products of oxidation. The exjierimental results 
are given in Table II. 

Table ]|. 

Rata of heating of dried Jiamsley softs in oxygen. 

After Temperature, Alter Temperature, 

0 0 . 0 C. 

0 . . 30 12 lira. . . 02 

1 hr. . . 33 10 „ . . 02 

a ,, .. 35 20,, .. 145 

4 .. 30 24 „ .. 105 

6 „ .. 43 24 „ 10 min, .. Tired 
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During the heating of undried coal, however, a 
very considerable loss of heat occurs through evapora- 
tion of the contained water. The moisture content 
of the coal is, therefore, a very important factor. 
This point will be discussed later. 

Influence of pyrites. 

Many investigators (Plott, Parr and Kressman, and 
at one time J. S. Haldane) have believed pyrites to 
bo the principal cause of trouble, whereas others, 
Including Richter, Fayol, and Lewes, considered that 
it played a secondary part. It was generally thought 
that the two principal forms, cubical pyrite and 
orthorhombic marcasite, dilferod considerably in 
their ease of weathering — the latter being affected 
by oxygon and moisture much more rapidly than 
tho former. That the pyrites theory was not neces- 
sary to explain all cases of spontaneous combustion 
was clear from tho Doncaster Laboratory experi- 
ments on samples from the Barnsley seam. In other 
cases, however, tho facts pointed to the pyrites 
^ being the principal contributory cause. For example, 
* associated with some seams are bands of inferior 
material containing pyrites, and in many cases such 
seams arc found to be particularly liable to heating. 

Winmill measured the rate of absorption of oxygon 
•by pyrites at 30 ’, and found that when finely ground 
i. fi., to pass a 60- mesh sieve, the material oxidised 
rapidly. Fineness of division was shown to be of 
much greater importance than in the case of coal. 

Several dilTorcnt varieties of pvrites were tested 
by Winrndl (Trans. Inst. Min. Eng. ,*19)6,5!. 500-509), 
who also examined the influence of fineness of division 
on rate of oxidation. Some of bis results are given 
in Table 111., in which is also given for comparison 
the rate of oxidation of Barnsley hard coal samples 
composed of particles of similar size. 

Tabj.k J 11. 



Sample 1. 

All I'tming 

Sample 2. 

All 

Passing 


All 

Passing 

After 

p mints 

10 nn-sh 

p.mlii!' 

10-nn-.li 

passing 

1 O-IIU-sil 

Hr. 

(50- mesh 

Lying <’<1 
SO-mctii 

20U-mi"<h. 

Lying on 
yo-nn’sh 

200-inesh. 

Lying on 
60-nn*sli 


r <* 

c <• 

<\t\ 

o <\ 

C 0. 


« 

31 :> 

. i f> r> 

. 21* <1 . 

l 0 . 

20- 

13 4 

4 

23-0 

l :t ;> 

. 17 3 . 

1 2 . 

119 

10 4 

8 

100 

. 12 4 

. 13 8 . 

0 7f. . 

9-7 . 

6 7 

12 

13 9 

. 119 

120 . 

0 65 . 

7 2 . 

5 0 

24 

ln-H 

10-4 

9 4 . 

0*55 . 

4-8 . 

3 K 

48 

0 0 . 

8'8 

8-0 . 

0 45 . 

3-2 . 

1-9 . 

2 5 

00 

s or> . 

7 0 

7-2 . 

0 40 . 

1 -6 

Tot i\l 
oxvgt-n 
ab«. In 
U(Jhr^. 

H)0:> 

85.1 

.. 913 

53 

. 453 



Pyrites ■ amp! * no. I was from a North S'afTord- 
shire seam and occurred nrxed wlh carbonaceous 
matter to the extent of SI *3% FeS 2 ; the oxygen 
absorption is however, calculated to 100% pyrites. 
Sample no. 2 was from the Barnsley seam, and was 
found in arge e ystalline masses which remained 
untarnished over long periods of time. Winmill’s 
results show' that the se ond s mple, although in the 
coarse condition ahsorbrng^gglativcly little compared 
with the Staffordshire variety, when ground to pass 
a 200 -modi sieve absorbs oxygen at much the same 
rate as the ^t^tforclshire variety passing 60-mesh. 
The rate of absorption of oxygen by coal sieved in a 
similar manne^rto no. 2 pyrites sample indicates- 
clearly bo^ip| : fine^»;6f coal particles has a much. 


smaller influence on rate of absorption. Winmill 
states that by washing the pyrite* with dilute 
hydrochloric acid and thus removing the products of 
oxidation, the power of absorbing oxygen is very 
largely restored. The absorption of oxygen by coal 
cannot be renewed in this way, although Tideswell 
and Wheoler have found that by heating the sample 
after oxidation to a temperature of 200° C. in vacuo 
tho oxidation complexes, or some of them, are decom- 
posed, and the affinity of the material for oxygen 
at ordinary temperatures is renewed — a most im- 
portant result which will be discussed later. 

The reaction generally believed to take place 
during the oxidation of pyrites is given by the 
equation : — 

2FeS 2 4*70 2 +2H 2 0-2FeS0 4 +2H 2 Sp 4 
Ferric sulphate may also be formed, but no.t generally 
to any considerable extent until all pyrites has dis- 
appeared since ferric sulphate will be reduced^ by 
pyrites. Moisture Is essential for the reaction. The 
author has confirmed Winmill’s results, having found 
that even the most stable form of pyrites when 
powdered to pass a 200-mesh sieve absorbs oxygen 
rapidly. The heat produced during th oxidation 
of pyrites has been calculated by Parr and Kressman 
(Univ. of Illinois Bull., 1910, 8, no. 16, 33) indirectly 
from Sommermeier’s figures for tho heat of combus- 
tion of ierric sulphide to ferric oxide and sulphur 
dioxide. Tho value obtained cor esponds to 4-1 cals, 
per c.e. of oxygen absorbed during the atmospheric 
Oxidation of pyrites. Winmill determined the value 
experimentally at 40° C. in the apparatus whi h was 
used for the similar determination of the heat pro- 
duced during the oxidation of coal. He obtained a 
mean value of 4 § 5 calories with an error of L3 cals. 
He considers the value under mine conditions to 
be 4-3 cals, per c.c. of oxygen absorbed. This is 
just twice the heat production found during the 
absorption of a similar amount of oxygen by coal. 
These results are most important, as they indicate 
in a very clear manner when and how pyrites may bo 
a dangerous factor in spontaneous combustion ; 
when n is finely broken up or disseminated through 
carbonaceous material, rapid absorption of oxygon 
may occur with considerable evolution of heat, and 
consequent temperature rise. Since the rate of; 
oxidation of pyrites has been found by Winmill to 
be doubled for a rise of 10° in temperature, this 
absorption of oxygen by pyrites will bring about a 
much more rapid rise of t mperature than the oxida- 
tion of carbonaceous material alone. The facts that 
the rate of oxidation of pyrites at any given tempera- 
ture does not fall oft’ with time so rapidly as that of 
coal, and also that the oxidation may be increased* 
by washing away the products (ferrous sulphate etc.),, 
tend to render the presence of finely disseminated/ 
pyrites exceedingly dangerous. Reference has al- 
ready been made to the belief that cases of spoil 
taneous combustion in coal piles are more prevalent, 
after showery weather. The author believes that a 
probable explanation of this is that oxidation o. ; 
pyrites is accelerated through the removal of tho 
products, and the warm solution of these draining 
to other parts helps to start the oxidation of fresh 
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material* probably pyritic in nature, at a higher 
temperature. It is obvious that even a small amount 
of pyrites, owing, to its rapid oxidation, may raise 
the temperature of carbonaceous matter to a point 
at which it will absorb sufficient oxygon to carry 
on the combustion of the mass per se. 

In the researches carried out in the Doncaster 
Laboratory and later in Birmingham, it was gener- 
ally found moro convenient to use coal samples 
crushed to pass a 60-mesh sieve, since the early 
experiments showed that the difference in rate of 
absorption of dust of this fineness and that passing 
200-mesh was the same within experimental error. 
A vessel containing a known weight of coal dust 
mixed with glass wool was immersed in a thermostat, 
and a steady stream of fresh air from outside drawn 
by means of an aspirator through the mass of coal. 

• The glass wool ensured that the air current did not 

I follow definite channels in the dust, but percolated 
the mass of the, coal. Samples of the issuing air 
stream were taken at intervals and analysed in the 
laboratory form of Haldane gas analysis apparatus, 
for carbon dioxide, combustible gas, oxygen, and 
nitrogen. At the higher temperatures of oxidation, 
tests for carbon monoxide were carried out in a 
modification of the Haldane apparatus designed for 
the purpose.* From the analyses of the samples 
and a measurement of the rate of flow of the aspirator, 
the rate of oxidation at any time could be calculated. 
As the rate of absorption of oxygen diminished, *the 
rate of air flow was slowed down in order to obtain 
sufficient vitiation of the air to render the errors of 
analysis as small as possible. In carrying out 
oxidation in oxygen it has been found to be more 
convenient to use a more direct method in which the 
oxygen is pumped backwards and forwards from a 
reservoir to the reaction flask by means of a s tuple 
intermittent-pressure device worked by a water 
siphon, the gases being withdrawn at intervals from 
the reaction flask and reservoir, measured, and 
analysed. | 

The author has recently used a third method for 
measuring rates of absorption and also total oxygen 
absorbed, in which a simple form of circulation 
apparatus is employed which can easily be fitted up 
in any laboratory. A full description of this is to 
be published shortly Circulation is produced 
through the reaction vessel and a Winchester bottle 
by pumping the gases backwards and forwards with 
the aid of the above-mentioned system from a 
burette through small mercury valves arranged so 
that the current of gas always passes in the one 
direction. The burette and Winchester are immersed 
in a well-stirred w r ater bath, or preferably a thermo- 
stat the temperature of which can be read to 
0*02° C. The reaction vessel is immersed in a- 
thermostat at the desired temperature and con- 
nexion made with capillary tubing. The total 
volume of apparatus is known, and volume readings 
may be taken at any time and also samples with- 
drawn for analysis. Very careful temperature and 

* Grahum and Winmlll, Chcra. Soc., Trans., 1914, 105. 

t Graham and Hill. Tran#, 1 Inst. Min. Eng., 1018 , "Oxldtsuble Conatl- 
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pressure readings are, of course, essential. Circula- 
tion at a rate up to 5000 c.e. jut hour may be 
produced. 

In 1915 Winmill (Trans. Inst . Min. Eng., 1915-16, 
51, 493) examined over 45 dilferent samples of coal 
and associated material from dilferent j>nrts of the 
British Isles. In his results, which arc; or oxidation 
at 30° C., and in some cases 60°, he differentiates 
between the total absorption of oxygen and that 
used in the oxidation of pyrites, the amount of the 
latter be ng determ nod from the increase of sulphate 
content. Comparison of the various samples is 
made by the amount of oxygen absorbed in 96 hours. 
Those from the Ba nsley seam showed absorption of 
from 3lX) to 500 e.c per 100 grams. Anthracite 
samp es showed an absorption ol 272 and 381 c.c\ 
respectively at 30° C At 60°, however, the anthracite 
appeared to absorb very little more than at 30°, thus 
differing very considerably from the Barnsley coal. 
South Wales steam coals gave figures varying from 
79 e.c. to 134 c.c., whilst a temjurnture of 60° C. 
produced only a slight increase in the amount 
absorbed. 

Northumberland and Durham coals with two 
exceptions gave absorptions of under 300 e.c. at 
30° C., whilst at the h gher temperature in the one 
case examined twice as much oxygen was absorbed. 
The Main seam and the Yard coal showed absoiptions 
of 527 and 623 c.c. respectively, tins latter taking up 
1305 c.c. at G)°C. A certain amount of pyritic 
oxidation occurred with the former, whilst a sample 
of w r aste coal from this seam showed a total oxygen 
absorption of 511 c.c., pyrites being respons ble for 
almost half of this. Trie higher rate of oxidation 
was however, not always found to be accompanied 
by prevalence of spontaneous combustion under- 
ground, since mining conditions may be such as to 
preclude the possibility of much small coal being 
left underground in the waste. On the other hand, 
the samples from the Main seam wen' from one of 
the few pits in which gob fires occur, although in 
normal working these appear to be rare. Samples 
taken from the Bullhurst scam showed absorptions 
varying from 81 c.c. to 167 e.c. at 30° 0. ; at 60° C., 
however, the absorption ajipeared to be nearly 
double — thus differing from the anthracites and 
South Wales coals. The cause of trouble in the 
Bullhurst seam appears undoubtedly to be due to 
pyritic oxidation ; when this reaction has raised the 
temperature to a certain point, the oxidation of the 
coal will then produce sufficient heat for the com- 
bustion to continue. On the oilier hand the samples 
of coal from the Thick seam of South Staffordshire 
all showed absorptions of 310 to 530 e.c. Such 
absorption, especially the latter amount, classes the 
coal as dangerous. Of the samples from Ayrshire 
two showed high absorption — Bottom coal and 
Middle coal 502 c.c., Top coal (No. 3 seam) 392 c.e., 
whilst at 60° the first-mentioned sample absorbed 
1100 c.c. The “ smithy *' coal which was suspected 
showed very little absorpt on (124 c.e.). The 
time /absorption curves were all of the same type, i.e., 
showing rapid initial absorption which fell off 
quickly with time. 
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Wiumill summarises his conclusions as follows : — 

(1.) Coals like anthracite and Welsh steam coals, 
which have a small definite capacity for 
oxygen, which is not altered by increase of 
temperature (at any rate up to 60° C.) and 
cannot therefore lire spontaneously. 

(2.) Coals which have a low rate of oxidation, the 
capacity for which does increase with tem- 
perature, but aro not liable to spontaneous 
combustion unless mixed with pyrites. 

(3.) Coals which have a sufficiently large rate of 
oxidation to give rise to fires without the 
intervention of any other substance. 

Those coals considered by Winmill not liable to fire 
usually absorb less than 200 e.c. of oxygen in 00 
hours at 30° 0., and those liable to fire well over 
300 e.c. 

The influence of moist u re on rate of oxidation and on 
upon tan eo us heat iiuj . 

An examination of the literature of the subject up 
to 1009 reveals a pronounced opinion in favour of 
the idea that moislure exerts a marked accelerating 
action on the liability of coals to fire both during 
shipment and more especially when dumped in large 
piles. Threlfall, referring to the English Commission 
of 1870, stated that an examination of the evidence 
showed this to be very largely a matter of impression 
only. In 1914 (Trans. Inst. Min. Eng., 1915, 49, 35) 
the author endeavoured to decide the matter by 
carrying out oxpTiments upon the rate of oxidation 
of Barnsley hard coal. 

Oxidation at 30° C. — (1) After heating at 100° 
in vacuo, the subsequent oxidation being carried out 
in dry air : Oxygen absorption found in 90 hours— 
258 e.c. (2) Cndricd sample, subsequent oxidation 
in a current of air saturated with water at 30° C. : 
Oxygen absorption —4 14 c.c. (3) Sample heated for 
10* hours in vacuo ; subsequent oxidation in air 
saturated with w ater at 30° C. : Oxygen absorption— 
440 e.c. (4) Undried sample containing 7% of water 
in air from outside: Oxygen absorption -435 e.c. 
(5) Sample dried in vacuo over sulphuric acid for 
5 days, oxidation in dry air : Oxygen absorption in 
96 hours- 205 c.c. (6) Sample dried in vacuo over 
sulphuric acid for 4 days, then heated 5 hours in vacuo 
at 100° C., oxidation in current of dry air : Oxygen 
absorbed in 90 hours— 270 c.c. 

Oxidation at 50° C.~- (7) Dried in vacuo over 
sulphuric acid (28 days), oxidation in drv air : Oxygen 
absorbed in 90 hours- 058 c.e. (8) Dried in vacuo 
over sulphuric acid (24 days), heated in vacuo at 
100° 0. fo^ 20 hours, followed by oxidation in dry air : 
Oxygen absorption -050 c.e. (9) Dried in vacuo 
over sulphuric acid (28 days), oxidation in current 
of air saturated with watery at 50° C. Oxygen 
absorption in 90 hours — 945 c,o/“ (10) Undricd sample 
containing 8% of water: Oxygen absorption— 850 c.c. 

These results are taken from rate of oxidation 
curves and giveiv^r^o.c. at N.T.P. per 100 g. of 
dry dust for 90 hosts’ oxidation. 

The rates of o^dation of (2), (3), and (4) were 
almost identically (1), (5), and (6) had practically 
the same value/iwhich is, however, approximately 

. . - 


two-thirds of the rate with moist air. Similarly (7) 
and (8) w r ere identical and about two-thirds of the 
value of (9). 

These results w'ere in agreement with those of 
Mahler, who found that coal when heated under 
pressure in the Mahler bomb absorbed more in the 
moist condition than when dry. The experiments of 
Richter (1870) gave contrary results (see later). 
Mention must he made here of the work of Katz 
and Porter (1917), who compared the oxidation of 
two coals at 25° C. (Illinois and Pittsburgh coals) 
over a prolonged period (100 days), in the dry and 
moist condition, the former condition being attained 
by desiccation over phosphoric oxide in vacuo, or 
in nitrogen, whilst the moist samples were air-dried. 
100-gram samples (ground to pass 80-mesh but 
stopping on 100-mesh) were placed in flasks of 4| 
litres capacity, which were immersed in a thermostat 
at 25° (!., and connected to a manometer in which 
changes in pressure w r ero noted at intervals. Dryness 
favoured the rate of oxidation of the Illinois coal, 
whilst the Pittsburgh coal oxidised slightly more 
slowly when dry than when moist. 

The question of the difference in rate of oxidation 
of coal dry or moist is of more interest theoretically 
than practically, since coal in its natural condition, 
either underground or when stored in piles, will as 
a rule contain moisture in quantity to produce the 
maximum rate of absorption. The actual heating 
of .coal will of course be retarded, since in the first 
place the greater the moisture content the higher 
will be the specific heat of the material and, what is 
more important, this moisture lias to be completely 
evaporated before the material rises in temperature 
above 100° C. —a process requiring a considerable 
proportion of the heat produced even by a readily 
oxidisable coal (the evaporation of 10 grams of 
moisture from 100 grams of coal would require an 
amount of heat equivalent to that produced by the 
absorption of approximately 3 litres of oxygen). 

These experiments wero carried out not only for 
the purpose of ascertaining the influence of moisture 
but also to decide the question of the part, played by 
bacteria in the reaction. The shape oi the oxidation 
curves in the first instance and the fact that the 
persistence of this shape is evident at temperatures 
up to 100° C. aro strongly against the view that 
bacterial action is responsible except to an exceedingly 
small extent. In a recent paper on the spontaneous 
combustion of hay (Fuel, Dec., 1923) J. S. Haldane 
has shown the typical shape of a curve obtained with 
oxidation which results from bacterial action. 

In the author's experiments the fact that coal 
sterilised at 100° C. gave the same absorption (when 
oxidised under similar conditions in regard to moisture) 
as the unsterilised material clearly showed that 
bacterial action played no part in the oxidation of- 
Barnsley coal. On the other hand Potter* concluded 
that slow oxidation of amorphous carbon and coal 
occurs at temperatures up to 40° C. through the 
agency of bacteria (Dipbcoccus). The insufficient 
precautions apparently taken to prevent oxidation 
of his samples during sterilisation will explain the 


•Proc. Roy. Soo., 1908, BSD, 239. 
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absence of any appreciable amount of chemical 
oxidation taking place at low temperatures, although 
in his experiment at 100° C. one would havo expected 
a measurable amount of carbon dioxide to be pro- 
duced during the 20 days of his experiment. The 
quantities of carbon dioxide given off as a result of 
bacterial decay were 1 , exceedingly small,* and heat 
produced in such a way is negligible compared with 
that from the chemical oxidation of a coal freshly 
exposed to oxygen, even though the household coal 
used was somewhat coarse (viz., passing a sieve of 
10 meshes to the inch and retained on one of 20). 

From the practical point of view, it would thus 
appear that bacterial action may be safely excluded 
as a factor of any importance in the spontaneous 
nbustion of coal. 

Adsorption of gases by carbon. 

\11 coals, like charcoal, have adsorptive capacity for 
ies. This pro]>erty has been studied in detail for 
ious gases under varying conditions of tempera- 
e and pressure, on moist and dry samples of coal, 
e amount of gas taken up is for the less readily 
jorbed gases a linear function of the partial pressure. 

Tablk IV. 

Mctlume adsorbed at 30° C. per 100 g. of dried coal 
'sturc content 1*0%) 200-ww«A fineness, under 1 atmos- 
phere pressure. 

Barnsley Barnsley Welsh Ayrshire Cannel J'’u-»ain 
hards eoita steam mid si am 
184 210 252 166 5 134 UK) 

c.c. e c. e o. c.r < c. < o, 

content.. . 4-7 ..2-8 . . 4-7 . . f> 2 . . l .. 3 2 

r 1-3 .. 1-28 . 1 31 .. 1 -32 '-305. 1 h5 


Adsorption of various gases by 100 g. of coal dust, 200 -mesh 
fineness, H z 0 1 %. 
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t w r as not, of course, possible to determine the 
orption of oxygen directly, owing to the impos- 
lity of differentiating between adsorption and 
mical oxidation. An indirect determination of the 
>unt which would probably be taken up by fresh 
1 was made by ascertaining the adsorptive capacity 
>xidised dust for oxygen and nitrogen ; and from 
nnparison of these with the figure for the amount 
nitrogen taken up by the unoxidised material, 
igure of 65 c.c. adsorbed per 100 grams under 
tm. of oxygen at 30° C. is obtained. When the 
tial pressure is one-fifth of this (i.e., for the amount 
>xygcn in ordinary air) it may be expected that 
quantity of oxygen adsorbed by coal will be about 
e.c. per 100 g. of dry dust. It was found that 
ist coal dust (i.e., containing about 10% of 
isture) in general reduced the adsorbing capacity 
the dust to one-third of the value shown by the 
jd material. 

t will be seen that the actual volume of oxygen 
orbed by coal is small and that in the main the 
otion is a chemical one. At the same time it is 
lent that adsorption plays an effective part in 
reaction by bringing the oxygen molecules into 
mate contact with the readily oxidisable con- 
tents. The heat produced by the adsorption of 


oxygen is very small- -being, according to some 
experiments of the author's, about one-twentieth of 
that produced during the chemical oxidation. Par- 
tington’s suggestion (1919) that adsorption alone is 
responsible has been shown not to In* in accordance 
with experimental evidence (Wheeler, Chem. Soc. 
Trans., 1918). 

References have already been made to the view 
that the moisture content (and osjxvially that after 
air-drying) is a criterion as regards the liability of 
coals to spontaneous combust ion. It seems clear 
that moisture (as found by an ordinary moisture 
determination at 105°) may be held by the coal in 
one or more of three different ways : 

(T.) Chemically -combined owing to the existence 
in the coal of certain substances which combine, 
with moisture to form compounds of the naturo of 
hydrates. Some of these oji heating to a teiupcraturo 
of about 100° C. appear to decompose with evolution 
of moisture. 

(2) Adsorbed moisture retained on the free surfaces 
of the coal. With a considerable amount of adsorbed 
moisture the coal may still be quite dry to the touch. 

(3) Adherent or capillary moisture — 'adventitious 
moisture — producing a feeling of dampness, or 
making the sample visibly w r ot. 

It seems to be well established that part' at any 
rate of the absorption is connected with the presence 
of substances which on heating evolve moisture — 
substances which are supposed by many ( Demisted! 
and Bunz etc., loc. cit.) to be of humic or ulmie 
(Schrader) nature and which give on oxidation 
hygroscopic acidic substances. 

It seems probable that in the bituminous coals of 
high moisture content those substances may be 
present, whilst in coals such as South Wales steam 
they appear to be almost entirely absent. * Possibly 
the increased rate of oxidation of the moist sample 
may be connected with the oxidation of hydrated 
compounds, the formation of the hydrate, which 
is so readily decomposed by heat or desiccation, 
being necessary before such oxidation can take 
place. Adsorption alone cannot bo res|>onsible for 
high w r ater content if the adsorption curve for gases 
can be compared with those for water — South Wales 
anthracite adsorbed slightly more gas than the 
Barnsley softs, whereas its moisture content after air- 
drying is about 1 %, that of the Barnsley softs being 
about 5J% under laboratory conditions. 

The author’s experiments upon the products of 
oxidation at temperatures of 100° 0. and below 
have shown that a considerable proportion of the 
oxygen absorbed reappears as moisture. During the 
first 5 hrs. at 50° C. 28T>%, and after about 100 hrs. 
nearly 40% of the oxygen which had disappeared 
has reappeared in the form of moisture. It is pro- 
bable that the oxygen reappearing as moisture in 
this w r ay first forms hydroxyl groups and that these 
are subsequently split off at a temperature of 110° 
(the coal being heated to this temperature for the 
determination of moisture). Earlier experiments 

* It should be noted that In the author's experiment on the Influence 
of water on the rate of oxidation, the moisture content of the original 
coal on air-drying was higher than that of the coals used by Kat* and 
Porter, who obtained conflicting results. 
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compounds. Oxidation tests support this view. 
The pait played by fusain has recently formed the 
subject of a paper by the author (Trans. Inst. Min. 
Eng., 1924, 61 , 41 — 57) and it would appear from the 
discussion, in which Drs. Wheeler and TideswelJ took 
part, that this fourth ingredient of the Stopes classi- 
fication may differ considerably as regards low- 
temperature oxidation. Such difference is perhaps 
more helpful than otherwise in the general elucidation 
of the problem, as it would appear to be bound up 
with difference in composition — Wheeler and Tides- 
well’s sample showing a higher percentage of hydrogen 
possibly indicating the presence of a compound 
ontaining hydroxyl grouping). In general, however, 
b has been made clear that the average sample of 
usain (mother of coal or mineral charcoal) absorbs 
cry little oxygen in comparison with the other four 
ngredient-s, and that from the chemical point of 
iew this ingredient is not a primary cause of 
pontaneous combustion. 

Space will not permit further discussion concerning 
he nature of the solid products of oxidation and 
he relation of these to the ulmins (cf. Boudouard, 
>c. cit.). Mention should be made, however, of the 
fork bein^ carried out by Fischer and his co-workers 
t. the Kaiser- Wilhelm Institute fiir Kohlenforschung, 
Iiilheira-Ruhr, on the formation of coal. Their 
xperiments on high-pressure oxidation of coal, 
ignite, peat, etc., and the interesting observation 
f Schrader that the rate of oxidation of lignite and 
oal is considerably accelerated in the presence of 
lkali, render further investigation of ulmins most 
lesirable. There now appears to be a good deal of 
vidence showing that these substances play an 
rnportant part, and similar investigations such as 
hose of Wheeler and Tideswell (Ohcm. Soc. Trans., 
922, 121 , 2545) and others on these compounds and 
he constitution of coal will without doubt throw fur- 
her light on the chemical nature of the com- 
>ounds undergoing spontaneous oxidation, and 
under intelligible the experimental results already 
Stained by the various investigators. 

F r om the practical point of view, knowledge of 
be liability or otherwise of a coal to ignite spon- 
pneously is obviously of great importance. 

Sehaper (Chem.-Ztg., 1919, 43, 401) indicates 
mt where the “ ignition temperature ” method is 
sed great care must be ‘taken to commence the 
cst at the same temperature if comparable results 
re to be obtained. This will be readily intelligible 
fter studying the figures (Table I.) showing rate of 
xidation of the various samples at different tem- 
peratures. 

^Actual measurement of the absorption o£ oxygen 
■ several temperatures {e.g., 30°, Go 0 , and 100° 0.), 
Rugh, of course, taking considerably longer to carry 
gives information of a more satisfactory char- 
ter than the rapid test of “ ignition temperature,” 
ince the latter gives no indication of the behaviour 
f the coal at the lower temperatures — a behaviour 
inch is of the greatest importance in order to decide 
whether the coal can absorb oxygen at a rate sufficient 
? generate^ more heat than that which will be 
issipated by qonductipn or in other ways. ^ 


It must bo remembered, however, that the physical 
properties of the coal, especially in relation to its 
behaviour during crushing, are* just as important 
as the chemical property responsible for rapid rate 
of oxidation. The most readily oxidisable coal, if 
it is of strong texture capable of withstanding con- 
siderable pressure and grinding without the produc- 
tion of small coal and dust, will not readily lire. 


A MERCURIAL VISCOSIMETER 
COMPENSATED FOR DENSITY. 

BY F. M. UDSTONK. 

The viscosimeter to be described in this note is a 
modified form of one of which an account has already 
appeared (J., 1917, 270; 1918, 148 t). 

Although not quite so simple in construction, it 
possesses two distinct advantages over the earlier 
type, viz. : (1) It is not necessary to know the density 
of the liquid as the head of the latter is nil. (2) The 
greatly increased length of the upper capillary, since 
it does not affect the head, enables accurate deter- 
minations to bo made with thin liquids, such as water. 



To use the viscosimeter the method of procedure 
is the same as before, vjz., clean mercury is sucked 
up to just above B, and the stop-cock closed. A 
measured quantity of the liquid, very slightly in 
" excess, of the capacity of the bulb, is poured into A 
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and the temperature adjusted by means of the water 
jacket. The stop-cock is then opened and the stop- 
watch started when the mercury-oil meniscus passes 
C and stopped when it passes D. If the two bulbs are 
approximately of the same shape and size, the; level 
of the liquid in AB will, as it falls, always keep 
approximately in line with the level of the mercury 
in CJ), thus eliminating the head of liquid and 
leaving only the head of mercury. The time of 
efflux is thus, for all practical purposes, a function 
of the viscosity only, the correction tor kinetic energy 
being very small, as also is the correction for the 
viscosity and kinetic energy of the mercury, provided 
the lower tube, DE, be moderately wide in bore. 

These viscosimeters can be very accurately cali- 
brated on the lines indicated in the paper by G. Barr 
(J., 1924, 29 t). There is obviously a slight modifica- 
tion owing to the absence of any head of liquid, and 
we thus get for the exact equation 

7 ) = K { t — m — (n -{ rd ) ft } 

where, using Barr’s notation, m --- biq lM /S ; n qd m /ft ; 
r~~pf S; S being equal to arj 0 /t tt \-brj w lto+qd m /to £ . 

Although, strictly speaking, all the constants used 
in the calibration of these viscosimeters arc only true 
for the particular temperature at which the instrument 
is calibrated, it will readily be seen that the variations 
in the constants, m, n, and r, due to temperature do 
not materially affect the final result and may, there- 
fore, be neglected. 

The change in the main instrumental constant, K, 
is, however, of just sufficient magnitude to make a 
small correction necessary This is due to the change 
in density of the mercury only ; the changes due to 
the expansion of the glass caned out, since the 
effect due to the increase in capacity of the bulb and 
the length of the capillary is exactly compensated 
by that due to the alteration in the radius of the 


capillary. All that is necessary to take into account 
is, therefore, the change in the effective head of 
mercury. The coefficient of expansion (absolute) 
for mercury being 0-00018, K must be multiplied 
by (1 -0*0001 8T) if the temperature is T degrees above 
and by (1 -f 0*0001 8T) if below the temperature of 
calibration. As an example, the following results 
are quoted to illustrate the degree of precision 
obtainable with one of these instruments. The 
apparatus was of the dimensions suitable for use with 
thin liquids such as water. 

Dimensions.— Radius of upper capillary, 0-0248 cm.; 
length of upper capillary, 40-4 cm. ; radius of lower 
tube, 0-125 era. ; length of lower tube, 9-83 cm. ; 
mean head of mercury, 10-50 cm. ; volume of bulb, 
6-744 c.c. 

Instrumental constants . — a —21,065 x 10 5 ; 6=6-9 X 
10 5 ; g— 0-21 x 10 5 ; p=136-4xl0 5 ; 8=1-26 x 10 5 ; 
whence m=2*3 ; w=0*09 ; r~ -108-3. 

Calibration at 20° C. 

Vmnihltv as 

di'lci mim'd KHlux time 

Liquid by absolute (in seconds). K, 

x Isni'.iuietcr. 

Wntnr . . .. 001005 171 7 0-00005870 

Typrwiltci oil .. 0 21U3 5062 0-00005873 

Owing to the lateral displacement of the lower part 
of the tube, DK, the alteration in the effective head 
of mercury caused by a deviation of the apparatus 
from the vertical or standard position becomes 
appreciable. It is most convenient to plumb the 
long straight tube, AB, and let the corresponding ■ 
position of the tube, DE, be the standard one at i 
which the apparatus is calibrated and used. 

In conclusion, the author wishes to acknowledge 
his indebtedness to Dr. Guy Barr for numerous helpful 
suggestions and criticisms. 
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PLANT PIGMENTS.* 

BY I. M. IIKILBKON. 

In t ho main, the pigments of nature may be 
divided into two classes, on the one hand the plastid 
pigments, chlorophyll and the carotinoids, which are 
common to all forms of land plants, and on the other 
the soluble sap pigments in which many well-defined 
groups are known, notably the yellow flavonols and 
the highly-coloured anthocyanins. 

It is proposed in this paper to discuss briefly the 
general characteristics of these several groups and 
attempt, in so far as is possible, to follow their 
functions in the life process. As first in importance, 
tho question of chlorophyll will bo considered. 
The role played by this pigment is unique, and, 
without exaggeration, it may be claimed as the 
very essence of living matter, for the life and growth 
of plants are as dependent upon the presence of this 
substance as are human beings on the hemoglobin 
of tho blood. Tho pigment itself is contained within 
certain cells, the so-called chloroplasts, microscopic 
in dimensions but varying in size and form according 
to the species of plant. All chloroplasts so far 
examined appear to consist of two types of material — - 
(a) A highly refractive colourless substance of pro- 
teinous nature which forms the basis of the chloro- 
plast and bulks largely in its organisation ; this 
substance appears to assume the form of an intricate 
fepongo-work with innumerable and infinitely minute 
Interstices, (b) An oily substance filling completely 
«o interstices of the stroma and confined entirely 
whin the limits of the plastid itself ; in this oily 
substance the green pigment chlorophyll is contained 
in the form of an emulsion, and is apparently 
more concentrated towards the periphery of the 
plastid than elsewhere, even when fully developed. 
It' development and persistence appear to depend 
on tho incidence of light upon the surface of the 
olastid, and, indeed, in the continued absence of 
iglit the chlorophyll disappears from the plastid 
altogether. 

The story of its chemical investigation dates back 
fto 1838, when Berzelius attempted to isolate 
the pigment from green leaves, but, being of the 
opinion that it was attacked neither by concentrated 
hydrochloric acid nor by alkalis, he treated the 
alcoholic extract of the leaves in such a violent 
manner that only decomposition products could 
lb tu ally have resulted. Tor many years follow- 
K, other investigators attacked the problem in 
■somewhat similar manner to that of Berzelius, 

R with out adding in any way much of importance. 
In 1879 Hoppe-Seyler attempted the isolation of 
chlorophyll, avoiding the use of chemical reagents, 
but his experiments produced negative results. Up 
till the year 1996 the main observations of value 
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regarding chlorophyll are due not so much to 
chemists (although Bchuuck did much useful pioneer 
work) as to workers in other Holds of science. On 
tho one hand, the physicist, 0. (4. Stokes, in 1864 
recognised from optical investigations the existence 
of two components in ordinary chlorophyll, and tho 
Russian botanist, Borodin, observed in 1881 the 
formation of the so-called crystal line chlorophyll 
by the drying of leaf sections moistened with alcohol. 
This discovery, which is actually of enormous import, 
remained valueless until it was repeated for a second 
time in Willstatter's laboratory. When this latter 
investigator, to whom most of our knowledge 
regarding tho constitution of tin* pigment Is due, 
started his researches, chlorophyll in its solid 
state was unknown, as also any method of obtaining 
sullieiently pure solutions for a chemical investiga- 
tion. Willstattcr applied himself in the first place 
not directly to the examination of the pigment 
itself but ratber to a study of its constitution through 
the derivatives obtained from it on treatment with 
acid and alkali. Chlorophyll itself is neither a base 
nor an acid, hut when treated with alkali in alcoholic 
solution, it is converted into products -the so-called 
phy 11 ms— which are acid in character, yielding 
soluble alkali salts. In ibis reaction, in addition to 
hydrolysis, a primary change occurs which can be 
directly observed owing to the alteration in colour 
which takes place, the green chlorophyll solution 
changing to brown and then hack again to green. 
This phase phenomenon is termed allomerisation,” 
and occurs in alcoholic and other solutions, a No ex- 
tremely readily in presence of traecs of alkali hy- 
droxides. According to Willstattcr, the reactions 
which occur aro due to a rearrangement of- a lactam 
group in one of two ways depending upon whether hy- 
drolysis is brought about in cold or in hot solution. It 
has been ascertained that the first stage in the hydrolysis 
is the removal of an alcohol having the formula 
U 20 H 3M OH. This substance, known as phy to], is 
obtained as a colourless, thick oil and lias the pro- 
perties of an unsaturated primary alcohol containing 
a branched open chain of carbon atoms. Tt is 
probably closely connected with isoprene, which 
may also be looked upon as the progenitor of the 
terpenes and caoutchouc. In the leaf itself there 
is present an ester-splitting enzyme- -ehlorophyllase 
— which has the power of replacing the phytyl 
residue by the ethyl radical when allowed to act 
in alcoholic solution, and the ethyl chlorophyllide 
thus formed is identical with Borodin’s crystalline 
chlorophyll. On the other hand, the enzyme acts 
in aqueous acetone solution producing a mono- 
carboxylic acid, chlorophyllide, whieli still contains, 
however, a carbo-methoxy ester group which is 
hydrolysed by alcoholic potash to give dibasic acids 
— -the so-called chlorophyllins. The reaction with 
alkali in the cold and in the heat leads to tho pro- 
duction of different chlorophyllins, of which four 

D 
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were definitely isolated. In these four substances it 
was found that magnesium was present, the metal 
being present as a co-ordinated complex not 
dissociated in solution. By treatment of the chloro- 
phyllins with alcoholic potash under pressure, mono- 
carboxyl ie acids are formed, and finally, on treatment 
of these with soda-lime, an oxygen -free? compound, 
the so-called mtiophyllin, having the formula 
C 31 H 34 N 4 Mg, results. With either the pigment 
itself or any of its derivatives, in every ease treat- 
ment with acids brings about an immediate alteration 
in colour of the solution from green to olive-brown, 
which colour change is coincident with the removal 
of the magnesium atom and its replacement by two 
hydrogen atoms without otherwise altering the 
composition of the molecule. Thus from chlorophyll 
then; results, on treatment with alcoholic oxalic acid, 
the magnesium-free compound known as phreophytin. 
In this compound the magnesium atom is quanti- 
tatively removed and replaced by two hydrogen 
atoms. Both ester groups, however, remain intact. 
Phieophytin. is fairly readily obtained in a pure 
state free from fat, waxes, and other colourless or 
coloured impurities. On treatment with boiling 
methyl-alcoholic potash, it is hydrolysed just as 
chlorophyll itself is, and yields two extremely 
important products -a lactam dicarboxylic acid, 
phytochlorin “ e ” ((l al H K N 4 )(C())(C0 2 H) 2 , and phyto- 
rhodin “ g,” which is obtained in dark reddish-black 
crystals and has the formula (C 30 H 3l N 4 )((X))(OOOH) 3 . 

'the production of those two acids so similar in 
constitution to each other and having approximately 
the same molecular weight as pha'ophytin, the 
inability of converting one into another, and the 
foot that they are invariably obtained in definite 
amounts, led Willstiitter to conclude that pluco- 
phytiu, and consequently chlorophyll, is actually a 
mixture of two components, phytochlorin “ e ” 
being a product of one and phytorhodin “ g ” a 
product of the other. This conclusion is in strict 
agreement with Stokes’ observation and also har- 
monises with adsorption experiments carried out 
by the botanist, Tswett, in Warsaw. The complete 
experimental justification of these views was finally 
given in 1911 when the isolation of chlorophyll 
itself was achieved and its separation into its two 
components — chlorophyll “ a ” and chlorophyll “ b ** 
— accomplished. Chlorophyll ‘‘ a ” is obtained as a 
blue-black powder which dissolves in alcohol with 
a blue-green colour and deep red fluorescence. 
Chlorophyll “ b ” is a dark-green powder less soluble 
in light petroleum than the “ a ” component. In 
the phase changes, chlorophyll “ a ” passes into 
yellow, chlorophyll “ b ” into red, the original 
colours being obtained again more quickly with the 
“ b than with the “ a ” component. Analysis of 
the two compounds gives the following : -Bor 
chlorophyll “ a ” : C 55 1[ 72 0 6 N 4 Mg,|H 2 0. Bor 

chlorophyll “ b": ( ' 55 H 70 O 6 N r 4 Mg. 

The exact constitution of the pigment has not as 
vet been completely elucidated. According to Will- 
stiitter, adioporphyrin, the magnesium-free crystal- 
line base obtained from both chlorophyll “ a ” and 
“ b ” has the composition C aI H 38 N 4 . This substance 


has also been obtained from haemoglobin and thus 
once again a direct continuity is revealed in living 
matter. The oxidation of chlorophyll derivatives 
leads to the imide of raethylethylmaleic acid (I.) 
and lnematinie acid (II.). 
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By the reduction of chlorophyll haemopyrrole is 
formed, a complicated mixture of pyrrole 
homologues. 

The so-ealled carotinoids are red, orange or yellow 
pigments which can be extracted from tissues by fat 
solvents and are found abundantly in all forms of 
living matter both in the plant and animal kingdoms. 
Nothing definite regarding their structure is known. 
The first yellow plant pigment of this group to be 
isolated in crystalline form was carotin, the pigment 
of the root of t lie cultivated carrot. This chromo- 
lipoid is a hydrocarbon and all such substances 
whose constitution and properties are similar are 
designated carotins. On the other hand, there occur 
various oxyhydrocarbons w hich appear to be generic - 
ally related to carotin. These are termed, according 
toTsw'ett’s terminology, xonthophy 11s. Carotin itself 
was lirst described in 182G by Waehenrodor, 
who obtained it by ether extraction of dried 
macerated carrot roots and in this way isolated the 
pigment, in ruby-red quadratic crystals. Various 
formulae have been ascribed to this substance, but 
its composition was only definitely settled by Will- 
stiitter and Mieg in 1907, who showed it to be identical 
w'ith the carotin which invariably accompanies 
chlorophyll “ a ” and “ b ” in the chloroplastid of the 
green leaf. The molecular formula of the substance 
is C 40 H 6fl . The appearance of carotin together with 
chlorophyll w'as first noted by Stokes, but it was 
left to Willstiitter to point out, by the study of 
innumerable species of land plants, its invariable 
existence in all green leaves. Stokes also mentions 
the existence of another yellow pigment now known- 
as xanthophyll, and this has also been isolated iij 
crystalline form by Willstiitter and shown to havJ 
t lie molecular formula C 40 U 50 O 2 . As regards thqj 
xanthophyll series, Tswett, by a study of the adsorpf 
tion coefficients towards finely divided material# 
such as calcium carbonate, has been able to prove) 
that the xanthophyll which accompanies carotin) 
in the green leaf is a mixture of at least three andS 
possibly four isomeric substances, designated as) 
xanthophyll a, xanthophyll a', xanthophyll a " y and/ 
xanthophyll b, the last named showing the greatest] 
adsorption affinity for calcium carbonate and oon-j 
seqiiently existing in the largest colloidal aggre- 
gates. According to this investigator, crystalline 
xanthophyll is a mixture of two or three isomeric 
xanthophylls in which xanthophyll “ a ” predom- 
inates. These pigments are not alone common to 
green plants, but the vast majority of yellow to 
orange-red fknvers and fruits owe their colour, at 
least in part, to chromoplastids containing carotin- 



Journal of the Society of Chemical Industry. 

April 11, 1024.} Hkiluron. — Plant Pkjmenth. 91 t 


outs. Tims,, the red tomato is characterised by the 
red earotinoid lycopin, which is isomeric with carotin, 
and crystallises in carmine -coloured aggregates. In 
the algae, especially the brown sea- weeds, a earotinoid 
known as fucoxanthino has been definitely character- 
ised. This earotinoid crystallises from concentrated 
ethvl alcohol in long amber-colourcd prisms, and has 
the empirical formula 

Jt Mill be seen from the foregoing that the caro- 
tinoid pigments are extraordinarily widely diffused 
in the vegetable kingdom, and consequently it is not 
surprising to find them equally widely distributed 
throughout the animal kingdom both among the 
vertebrates and invertebrates. The existence of a 
chromolipoid in the blood serum of certain mammals 
was known as early as 1 83d, but the relation of this 
pigment to the carotinoids was not established until 
the work of Palmer and Eeklos in 1914. The chromo- 
lipoid of cattle and horse serum is carotin, but in 
man it may be either carotin or xanthophyll. The 
chromolipoid pigments of birds art* of interest. 
The egg-yolk pigment was studied as early as !N(>7, 
and although its chemical relation to plant xan- 
thophyll Mas suggested by Sehunck in PMW, this 
was first definitely established by Willstiitter and 
Esher in ltd 2. The yellow to ml colours of feathers 
art* also unquestionably due to earotinoid pigments, 
xanthophyll probably being most commonly present. 
Among the invertebrates, carotinoids are also abund- 
antly present. 

decent investigations tend to show that all animal 
chromolipoids are derived from the carotinoids of 
the food, and, either unchanged or slightly modified, 
are the cau§c of 1 he yellow to red colours of all species 
of animal. Their significance in the living organism 
| has not been definitely fixed, but 1 shall endeavour 
to show immediately a probable function of carotin- 
oids in plants. In animals our knowledge is lirft as 
yet far enough advanced to indicate any general 
physiological function, but the mere fact that they 
vary in amounts in animals fed on the same foods 
would seem to indicate that they play a definite 
role It was at one time considered that a direct 
connexion existed between carotin and vitamin x\, 
mt this lias not been substantiated by recent work 
if Toward and Drummond, whoso experiments 
lave proved that although the synthesis of this 
r itamiu is undoubtedly associated with the formation 
>f chlorophyll in the leaf, no correlation with the 
tuotinoids can be detected. 

Function of chlorophyll in plant assimilation. 

As is well known, the term “ photosynthesis "is 
applied to the process whereby the green plant in 
fcresenoe of sunlight and water is able to bring about 
Ijc assimilation of carbon dioxide into sugarsand other 
ftnplcx organic compounds. The photosynthetie 
■ocess is still largely wrapt in mystery, but it is 
B-day generally recognised that chlorophyll is the 
active medium concerned in the operation. As to 
the t unction of this pigment in the assimilation 
irocesN, Willstiitter has definitely proved that 
ormaldehydo must undoubtedly be the initial 
organic compound formed. According to this 
investigator, the process takes place in such a 


way, that under the inllucnce of light, a chlorophyll- 
carbonic acid complex passes into a chlorophyll- 
formaldehyde peroxide, which in turn is deoxidised 
by means of an enzyme with liberation of formalde- 
hyde and evolution of molecular owgen. With 
experiments carried out in vitro it has been shown 
that actually, provided sufficient energy is given to 
the system, formaldehyde can be detected in a 
carbonic acid solution. 1 Hie minimum amount of 
energy required to activate tin* molecule of carbonic 
acid in this wav is of the order of Jf>0,(MM) calories. 
Moreover, when formaldehyde solutions are exposed 
to short-wave light, the formaldehyde molecules lake 
up energy and arc converted into “active” formalde- 
hyde, and in this condition immediately undergo con- 
densal ion to reducing sugars. K rom a eonsidcrat ion of 
the energy required to proceed from carbon dioxide to 
hexose sugars, it seems in the highest degree improb- 
able that the energy which the chlorophyll complex 
alone is able to absorb would be suliirient to bring 
about the complete reaction. On tin* other hand, 
if the reaction takes place in stage* in which both 
chlorophyll components, as well as the two earotinoid 
pigments, are involved, from theoretical considera- 
tions there would then lie no difficulty in obtaining 
the necessary amount of eneigy. That the four 
pigments are actually employed would seem extremely 
probable when one considers that, to convert a 
molecule of chlorophyll “ a ” into chlorophyll “ b ” 
two atoms of oxygen are required, which is in exact 
agreement with the quantity of oxygen evolved 
during t ho transformation of a molecule of carbonic 
acid into formaldehyde and, finally, agrees absolutely 
with the oxygen ratio existing between carotin and 
xanthophyll. In support of this hypothesis, which 
at any rate it must be admitted is highly plausible, 
some very interesting experimental continuation has 
recently been obtained. 2 By a close study of pure 
carotin solutions, very definite speclrographic evi- 
dence has been obtained that, under certain con- 
ditions, carotin does actually pass into xanthophyll. 
According to these view's, each pigment definitely 
functions according to the following scheme. — 

Chlorophyll “a,” carbonic acid chlorophyll 

“b” — hydrate | formaldehyde 
Chlorophyll “b” [-carotin - chlorophyll “a” | xantho- 
phyli. 

Whether or no tin* xanthophyll in turn is deoxidised 
hack to carotin bv enzyme action, or whether purely 
chemical reduction occurs is at present, being investi- 
gated, as also the problem regarding the transforma- 
tion of 1 he chlorophyll “a” into the “ b" component. 

The pigments hitherto considered an* all intimately 
connected with organised protoplasmic substance, 
and w r e may now' turn to the consideration of colour- 
ing matters which exist in a state of solution in the 
cell sap. Such pigments an* characterised generally 
by the presence of hydroxyl groups in tho molecule, 
that is, they are for the most part phenolic compounds, 
the constitution of which has in the main been eluci- 
dated. Thu# wx find that several very important 


1 JJuly, lleilbion, nnd ll.irket, Cliem. Sue Turns , 1021, 119. V>-'> 
•Unpublished work lu the Department <£ Jnoiganie <. bend-dry, Liverpool 
University. 
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groups may all bo regarded as derivatives of unsatu- 
rated liydroxy ketones containing the linking 
Ph.C.C.C.Ph. The three important families under 
this heading are the flavoncs, flavonols, and antho- 
eyanins. In the llavone group the parent substance is 
itself met with in nature as the characteristic dust 
present in many varieties of the primula. Other 
members of this family which may be mentioned are 
chrysin (f.), contained in the leaf buds of the poplar, 
apigenin (II ), met with in the form of its glucoside 
apiin in the leaf, stem and seeds of parsley, and 
luteolin (111.), the main colouring matter of weld, the 
oldest European dyestuff known : — 


react as bases. It is remarkable how nature 
shuns the employment of nitrogen in her 
colour schemes, and probably views with indulgent 
disdain our feverish efforts to multiply azo, 
sulphur, and other complicated synthetic dyes from 
coal tar. 

The term anthocyanin seems to have been coined 
by Marquart in 183. r >, although flower pigments had 
actually been investigated at a much earlier date. 
Thus directions concerning the extraction of the 
colour pigments of blossoms are found in the wTitings 
of Robert Boyle so early as 1064. Prior, however, 
to 1013, when Willstatter commenced his investiga- 
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As examples of Hie widely distributed llavonol group, 
kaempfeml (lY r ) found in Ddphif ium conmlida a 
member of the larkspur family, fisetin (V.) the colour- 
ing matter of young fustic, quercetin (VI.), the import- 
ant yellow dyestuff extracted from quercitron bark, 
which is the inner bark of a species of oak native to 
the, southern States of America, and in which the 
pigment is present in the form of a glucoside associ- 
ated with rhamnn.se, and myricetin (VI l.), the colour- 
ing matter of an evergreen tree met with in the 
tropics, may be quoted : 


tions on these substances, nothing very definite con- 
cerning their constitution was known. Willstatter 
and bis collaborators were able to show that. the 
diverse colours of flowers, whether the brilliant red 
deep violet or blue, Avert*, occasioned by quite minute 
changes of basal material. As present in nature, the 
anthocyanms are glucosides, yielding on hydrolysis 
a simple sugar- dextrose, galactose, or rhamnose— 
and the chromogen to which Hie distinguishing name 
anthoeyanidin was applied. As regards the chemica 
const it ut ion of these pigments, this was fairly rcad.il 
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Closely associated with the flavoncs and flavonols 
there still exists a further group of pigments which 
arc by far and away the most fascinating of the 
series. Those are known as the anthocyanins, and it 
is to their presence in flowers that the red, blue and 
purple hues which nature so lavishly supplies, are due. 
Chemically, the anthocyanins are extraordinarily 
interesting, for although they are nitrogen-free and 
contain hydroxyl groups, at the same time they 


arrived at, for on treatment with alkali all anti 
cyanidins break down to yield phloroglucinol a 
hydroxybcnzoic acids such as p-hydroxybenzoic ac 
p'rotoeateehuic acid, and gallic acid, or their metl 
ethers. As similar products are obtainable from t 
flavonols, strong evidence is afforded of a structu 
connexion between the two groups, and the ant. 
cyanidins are now recognised as oxonium salts bar 
on the following three formulae 
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It will thus be observed that the anthocyanidins 
we actually reduction products of the flavonols, and 
the successful reduction of quercitin to eyanidin has 
been accomplished independently by both Everest 
wd Willstatter. The three compounds, pelargonidin 
(Vlir.), eyanidin (IX.), and delphinidin (X.), form 
the basos of all flower pigments, so far, at any 
rate, ns has as yet been observed. 

The different types which occur in nature arc due 
either to the presence of different glucosides, on the 
mo hand, or to methylation of the free liydroxyl 
groups on the other hand. As an example of this, 
jyanidin is met with as a monoglucoside in asterin, 
the pigment of the purple-red aster, and as chrysan- 
dienin, which is isomeric, the pigment of the deep 
*ed chrysanthemum. On the other hand, idaein, the 
jolouring matter of the cranbeiry is a galactosidc 
>f eyanidin. Cyanin, which is the pigment of the 
•ose, dahlia, peony or cornflow'er, is a diglucoside, and 
someric with mckocyanin, the pigment of the purple- 
icarlet poppy. Again, keracyanin, isolated from 
he cherry, is a diglucoside containing both dextrose 
md rhamnose. According to Willstatter, the rod 
joloration is due to oxonium salt formation, whereas 
he blue colour of flowers is to be ascribed to the 
urination of potassium salts of the oxonium base. 
Hie free base itself is purple in colour, but rapidly 
msses into the * colourless carbinol. With those 
dews, I myself am not wholly in agreement, for in 
ho preparation of somewhat similarly constituted 
compounds in these laboratories, w r o have found 
hat colour change from red to blue is only reached 
vhen afree hydroxyl group is present in the 4'- position 
>f the 2-phenyl group, and according to our vhwvs, 
ho change from rod to blue is due to change of struc- 
ture from the oxonium to a pyrone-qu monoid type. 

The wonderful alterations in loaf colour observed 
n flowers are due to a variety of causes, notably the 
presence of different anthocyanins in the same plant 
k even in the same leaf. Colour variation depends 
ilso on the quantity of pigment present, as also on 
ho acid or alkaline character of the cell juices, 
frequently, moreover, flavonols, carotin, or xantho- 
phyll are also associated with the anthocyanin pig- 
nent, producing in tills way a variety of hues of 
in surpassed beauty. 

Although the constitution of the anthocyanin pig- 
ments has been conclusively proved by their direct 
lynthesis in the laboratory and their relation to the 
lavonols equally definitely arrived at, the method by 
means of which they are synthesised within the living 
tell is still obscure. Fairly conclusive evidence seems 
to show that anthocyanin production is not directly 
Wiotosynthctic, but that, indeed, the appearance of 
'he pigment accompanies lessened photosynthetic 
ictivity such as is found in plants towards the end 
)f their vegetative season. The same obscurity is 
met with when the physiological significance of the 
inthocyanins is considered. Here again, in contra- 
distinction to the chlorophyll pigments, no satis- 
actory explanation has been arrived at. It has been 
suggested that they act as light screens shielding the 
fldoroplastids from too intense insolation. Again, 
t has been advocated that their function is to bring 


about absorption of light rays and their conversion 
into heat, thus raising the temperature of the plant 
tissues. Against both these views many objections 
can be raised, and much further research is yot 
required to account satisfactorily for the formation 
of these wonderful and fascinating pigments. There 
can, however, be little doubt that they do actu ally 
play a very definite role in the life-mechanism of 
the plant. 

In conclusion, the author desires to make grateful 
acknowledgement to the authors of the following 
books for the free use whih lias been made of their 
contents : It. Willstatter and A. Stoll, “Untcrsuch- 
ungen fiber Chl< rophvll/’ A. (I. Perkin and A. E. 
Everest, “The Natural Organic Colouring Matters,” 
Leroy S. Palmer, “ Carotiuoids and Related Pig- 
ments.” 

Department of Organic Chemistry t 
The University, 

Liverpool. 

THE ANALYSIS OF LYSOL. 

BY A. II. DODD, B A., A. I <\ 

The Liquor err sol is saponatus of the Pharmacopoeia 
is required to contain f>0% of crcsols. Most Lysols 
on the market also claim to contain this quantity, 
but there are brands of lower strength. There 
appears to be no really accurate method for a rapid 
determination of the percentage of cresylio acid 
in these products (cf. Sclimatolla, Cliem.-Ztg., 
1022,46,(3(31). 

In the examination of Lysols and similar com- 
pounds, the mixed tar, fatty, and rosin acids are 
separated from the oils, after demulsificatioii, by 
extraction with sodium hydroxide 1 solution and 
subsequent liberation with acids and extraction with 
ether or benzol. 

This paper deals with the separation and measure- 
ment of the tar acids. In practice it is not usually 
required to know r the composition of the tar acids ; 
all that is necessary is that they should distil between 
the usual limits. 

Separation of phenols from fatty acids etc. 

Generally the cresols or tar acids art' separated 
from the fatty or rosin acids by distilial ionwith steam 
or by simple fractional distillation, it being assumed 
that the fatty or rosin acids are much less volatile. 

There are special methods which can have only a 
limited application, cjj., that of separating the 
barium or calcium salts of the soaps, which only 
succeeds with certain fatty acids such as oleic acid. 
Weyl s method of forming a soap in ethereal suspen- 
sion with sodium carbonate (Bor., 1881), 139) seems 
never to have been developed, probably because 
emulsions are formed from which it is difficult to 
separate the cresols. 

Separation of phenols by steam distillation. 

In the “ official method ” of the German Pharma- 
copoeia (Voi. 5) the acidified Lysoi is distilled with 
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steam until tlie distillate is no longer turbid. The 
cooling water of the condenser is then turned off 
until steam issues from the condenser, after which 
steam distillation is continued for live minute 
longer with e< oling. The distillate is assumed to 
contain all the plvmols. The IT.S Dept, of Agricul- 
ture has issued a pamphlet* inwhieh steam distillation 
is recommended to remove tar acids from the U.S.P. 
Liquor cresolis composite. 

Despite its obvious convenience, there is one 
serious objection to the method. The crcsylie acids 
of commerce whkh are invariably used in Lysols 
contain varying percentages of higher- boiling phenols. 
These are present in the “water white 97-90% 
commercially pure c rosy lie acid.’-’ They are extremely 
difficult to volatilise in steam, especially in the 
presence of fatty acids, which lower the vapour 
pressure of the tar acids \ery considerably. Thus 
in one experiment 1 gram of pure xylenol was com- 
pletely removed from a water suspension by 300 g. 
of steam ; when excess of fatty acids and rosin were 
present 12(10 g. of steam wen; recpiired before 
the distillate gave a negative test for phenols. 
Edwards and Freak (J., 1020, 32(5 t) state that tar 
acids of bp above 250° (small quantities of which 
exist in ordinary e rosy lie acid) are not volatile in 
steam. 

Hence, even if it be possible to distil the whole 
of the tar acids with steam, large, volumes of distillate 
will be obtained. This is a great disadvantage when 
It is desired to extract the tar acids with ether or to 
concentrate with sodium hydroxide solution before 
acidification. 

♦Iordan and Soutberden (Pharm. *J M 1921, 479) 
have suggested a very simple method for the examina- 
tion of Lysol, in which it is distilled with steam until 
the distillate gives no coloration with ferric chloride. 
The distillate is allowed to settle and the volumes of 
oil and water are measured. It is assumed that the 
eresols are soluble to the extent of 1 part to .70 of 
water. Apart from the defect mentioned above, 
the assumption as to solubility is hardly warranted, 
since the solubilities of the o- and p-eresols are 
2-5 and 1*8 parts per 100 respectively. In one 
instance using this method the aqueous distillate 
obtained was more than suilieient to dissolve all the 
(‘resol. 

Martin (Analyst, 1921, 46, 451) points out that 
certain fatty acids, being volatile in stream, may vitiate 
the method. With such fatty acids as the author has 
tried (oleic acid, and those of cotton seed, palm, and 
linseed ods) the error is negligible.. Fischer (Arb. K. 
Gesundheitsamt, 11K)3, 19, 577) made a detailed 
study of the separation of fatty acids from phenols 
by steam distillation, and came to the conclusion 
that with ordinary fatty acids met w r ith in commerce 
the error was not appreciable. 

Jordan and Southordon’s method has the further 
disadvantage that the phenols will not separate in a 
definite layer, thus rendering the reading somewhat 
uncertain. The method is, however, useful for 
control purposes in works using a known cresvlic acid. 


* “ rim Analysis of Coal Tar Croosoto and Crcsylit; Slurp Dips,” 
Chapin, 1908. 


The methods usually employed for determining 
the amount of tar acids in the steam distillate are 
us follows : — 

(1) Extraction of the phenol^ by means of ether 

and subsequent drying at 1(H) 0 C.+ 

(2) Formation and concentration of the phenates 
and subsequent acidification and measure- 
ment of volume of phenols. 

(3) Noting the change of voLime of caustic soda 
when the phenols are dissolved in it. 

In the first, method the water is not driven off 
from the eresols at 100°0., and at higher temperatures 
there is the possibility of loss of phenols. Sehmatolla 
( loc . cit ) states that cresol holds back ether even on 
evaporation at 150°. 

The process of concentrating the phenate solution 
and acidification has the merit of simplicity and is 
recommended by Sehmatolla. Chapin points out, 
however, that the higher phcnolates are hydrolysed 
by repeated boiling with water, and there is a danger 
of “ cracking ” under this somewhat drastic treat- 
ment, “ pitching undoubtedly taking place. 

Chapin's method (/or. cit.) consists of extracting 
the tar acids with benzol, producing the phenate 
by adding l : 2 caustic soda to the benzol solution, 
evaporating off the hulk of the benzol, decomposing 
the phenates with acid, and extracting the phenols 
with benzol. Method 3 above is used for measuring 
the volume of tar acids (cf Spalteholz, Chcm.-Ztg., 
22, 58). The benzol extract is added to 1 : 3 caustic 
soda, and it is assumed that the volume* increase in 
the soda is I e.e. for every gram of cresol. 

Chapin gives (for. cit., p. 32) an analysis of a Lysol 
by this method in which the error is 0-02%, but 
with other samples containing 50% of eresylio acids 
the results varied between 38 and 45%, the average 
being 42%. 

One; undesirable feature of the process is that 
in order to get a sufficiently large volume increase 
of the soda, a large quantity of Lysol must lx; used. 
Also the separation of the tar acids from the acid 
must he absolute, since a reading error of 0-05 e.e. 
represents 1% on 5 g. of lysol. Further, l g. of 
eresols does not necessarily give an increase of 
1 e.e. (Edwards and Freak, loc. at.) ; the author has 
found that 1 g. of Kahlbaum’s xylenol (b.p. 211°C.) 
gave an increase of 0-88 e.e. only (xylenol is found 
in eresylio acids of commerce from low-temperature 
tars). ' 

Distillation method of separating tar acids from fatly 
acids eic. 

This method is not. generally recommended, since it 
is known to be impossible to separate accurately two 
oils of different boiling points by mere distillation. For 
example, the Swiss authority demands that Liquor 
cresol is saponafus should contain 50% of phenols 
and eresols boiling between 187° and 210°, and or 
distillation of 100 e.e. and salting out, 45 c.c. o. 
eresols should separate.! This method is evidently 

t Flunk (fhoni -Ztg , 1922, 46, 390) proposes to extract the untmiU* 
lysol with et hoi , exapoiato tin* extract, und dry this lor one hour i 
KMC (.’., the product being eonsideied us tar acids, Tlds method, lioweve 
would ouly be suitable for solutions of pure eresols in absolute! 
neutral soup made from strong fatty adds. 

t Most I.ysols contain 20-30 parts of fatty acid to 50 of crosyllc aci 
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inapplicable when a considerable proportion of the 
eresylic acids consists of high-toiling constituents, but 
as such divergent results were obtained by other 
methods, it was resolved to test it, since its simplicity 
is one advantage over the methods described. 

A dozen samples of the fatty acids used in com- 
mercial Lysols were examined and found to have 
distilling points well above 1100° 0. On distilling 
commercial water- white 07-90% eresylic acids, 9.7% 
distils below 210° (3.; hence it should be possible 
to achieve a fairly sharp separation of mixtures of 
fatty acids and ordinary eresylic acid by fractiona- 
tion. The ordinary counterbalancing effects of the 
lower-boiling constituent of the mixture carrying 
over with it a certain proportion of the higher-boiling 
constituent and vice versa can be allowed for. A study 
of mixtures of various fatty acids and crcsols showed 
that under specified conditions, and in view of t lie 
fact that commercial Lysols are very uniform in 
composition, it is possible to apply a correction 
which gives satisfactory results. 

There is a choice between two methods of pro- 
cedure. The tar acids may be separated by frac- 
tionation, or a correction may l>e applied according 
to the nature and quantity of the fatty acid, which 
is found by weighing the residue after the tar acids 
have been removed. 

The process decided upon after lengthy trials was 
as follows : the Lysol is measured into a suitable 
separating funnel -at least 100 g. should be taken 
- -and shaken with a sufficient volume of 2% sul- 
phuric acid to destroy the emulsion and decompose 
the fatty acids. About 50 e.c. of ether are added, 
and, after standing, the supernatant oil is separated. 
Tn most instances the dilute acid is again washed 
with 20 e.c. of ether, and the ether added to the 
ethereal solution of fatty acids and phenols, which Is 
then allowed to dry over fused sodium sulphate. 
This is essential in order to get a sharp separation in 
dist illing. The oils are then filtered through a folded 
paper into an ordinary 250 -e.c. distilling flask with 
^de arm, and washed in with more ether. During 
distillation the flask and gas burner are completely 
enclosed in a metal cylinder, and the thermometer 
projects from a sheet of asbestos used as a cover. 
The thermometer bulb should to at least 2 cm. 
below the exit of the arm. 

Many attempts were made to modify this pro- 
cedure to obtain more accurate results. For example, 
test mixtures wore distilled in fractionating columns, 
hut it was found that the amount of liquid loft in 
the column detracted from the advantage of the 
fractionation. Distillation with successive portions 
ol paraffin (generally used in America in distilling 
tar acids) presented no advantage, as the traces of 
fatty acid distilling over formed a soapy meniscus 
when the crcsols were dissolved in soda. 

After distilling off the ether on a water bath, the 
fraction which passes over from 100° to 100 U 0. is 
reflected in a small measuring cylinder, and tested 
for ether by shaking with a few c.c. of strong 
caustic soda solution and measuring the volume of 
ether on the surface, or alternatively by dissolving 


the tar acids in 5 c.c. of 1 9 caustic soda solution 
and measuring the increase in volume 

The phenols are then allowed to distil over slowly 
at the rate of 1 to 2 drops jkt sec. If the flame is 
kept constant it will to found that the temperature 
will gradually rise to a maximum somewhere about 
215° 0. according to the eresylic acid employed— but 
the rate of distillation will fall. Tto temperature 
will then drop. All the time, however, phenols w r ill 
distil very slowly owing to a fractionation taking 
place. The flames is gently raised so that tempera- 
ture rises about ,V above that reached before. After 
more drops have come over the thermometer again 
falls. It has been found that on the third time of 
heating the temperature can be raised to 230’ C., im- 
pure eresylic arid coming over After this an increase 
in the size ot the flame sends the thermometer 
rapid lv up to 300° (-. 

Although it is advisable to use l(Mig. of the Lysol 
for each test, this is not always possible. In a 
sample of Lysol of unknown cresv lie acid content 
examined by the author, IS -l and 17*9% were found 
working with 50 g. each time. Actually lS-2% was 
present . 

Tn order to determine the* corrections necessary, 
curves ware drawn up. As an alternative to these the 
following table gives the percentages of eresylic. acid 
distilling at the various temperatures when mixtures 
of the usual quantities of oleic acid and eresylic acid 
were distilled. The first senes (to 225 ) show's the 
temperature and amount obtained on the first 
heating, and the second (to 220 ) the amount obtained 
after allowing the temperature to fall and raising 
the flame. Tn the third series flu* mixture was 
slowly distilled to 230’. The amount of eresylic 
acid wliieh can be. obtained by distilling the usual 
mixture of fatty acid and eresylic acid appears to 
be about 98 5% 
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Although irregularities appear in this table, the 
final amount of eresylic acid obtained in each case 
is very much the same. 

With mixture 3 it will he noted that a much higher 
percentage of eresylic acid was obtained at the 
second stage of the distillation than with mixture 4, 
although the reverse would to expected. The reason 
of this is that mixture 3 was distilled much more 
slowly. At (a) the rate was 10 secs, per drop as 
against 3 sees, per drop at (b). 

Numerous tests on Lysols of known composition 
showed that an accuracy of 0*5% was possible, and 
results can be depended upon to 1 %. 
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The following table gives the results of tests 
carried out on ten different brands of Lysols purchased 
haphazard from retail chemists. The first column 
gives the percentage of cresylic acid as found by 
the direct distillation method. For purposes of 
comparison the steam distillation method and the 
U.S. method were carried out in certain instances. 
In the last column is given the carbolic acid coefficient 
as found by the American Hygienic Laboratory 
method (UK Public Health Reports, July 8th, 1921). 
This method is more reliable than the Ridcal- Walker 
method, since among other things the broth and 
organism are adjusted to a standard pn value, and 
comparable results are obtainable by different 
workers. The original German Lysol appears to 
have a coefficient of 1 — 1*5 by this method: — 
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An examination of this table shows that there is 
a pressing need for an “ official method ” for the 
determination of cresylic acid in Lysols. The method 
described depends for its accuracy on the fact that 
the Lysol contains approximately 40—50% of cresylic 
acid ; its accuracy becomes less as the cresylic acid 
falls below this figure. The Lysols examined appear 
to be of higher quality than those studied by 
Jordan and iSoutherden, who found an average of 
40% in 10 samples— -one as low as 35%. 

Apart from the cresylic acid content of Lysols, there 
are other considerations, viz. : (a) quality of cresylic 
acid or tar acids ; (6) quality and quantity of soap 
present ; (r.) the carbolic acid coefficient. 

The various substances which constitute commercial 
cresylic acid naturally have different germicidal 
effects. When tested in aqueous solution, for 
example, their differing solubilities cause differing 
results (cf. Lunge, “ Coal Tar,” 5th Ed., p. 77) ; 
apparently the Prussian Ministry which ruled in 1909 
that Lysol should contain cresylic acid with no 


o-cresol* was guided by some such considerations. 
Experiments carried out by the author showed that 
when the isomeric cresols are made into Lysols with 
soap solution, their germicidal powers arc approxi- 
mately equal. Thus in one experiment, four Lysols 
were made up containing respectively 50% of pure 
o-cresol, m-eresol, p-cresol,andiractionatedcommercial 
cresylic acid, 35% of pure neutral soap' being used 
in each. The American Hygienic Laboratory test 
was applied to each with the same culture (B. typhosus 
in 3% “ Lemeo broth ” of p u 0 7). In every instance 
results were positive at dilutions higher than I part 
of Lysol in 300 of water and negative at dilutions 
below 1 part in 200 for intervals of time from 5 to 
15 minutes. In fact, the only differences found 
were at a dilution of 1 part in 250. 

It may be mentioned that with six of the 
makes of Lysol examined, a Ridcal- Walker carbolic 
acid coefficient was given on the label. There is 
no reason why a coefficient should not be stated 
in every case. 

A large aipount of work has been done in Germany 
on the influence of various soaps in Lysol (cf. 
Neufrld and Kahlbaum, Z. Hyg., 91, 2 f for bil.lio- / 
graj hy). Against a pure culture of any particular j 
organism various soaps must have differing effects, as 
the physical properties of the colloidal crcsol solutions 
are different. In practice no one is likely to contend 
that Lysol should be made of a particular soap. 

The presence of soap in Lysol ensures that the 
crcsol is brought to the part being disinfected, and is 
also of importance from the cleansing aspect. Conse- 
quently a stipulation might well be made that the 
“ inert matter ” in Lysol should not fall below a 
definite figure. This is the American custom, and 
it ensures that a product does not contain the 
maximum amount of water although complying with 
the requisite of 50% cresols. 

In the method of analysis described above, it is 
easy to arrive at an approximate figure for the fatty , 
acids present. If the distillation is carried out in a 
tared flask it is only necessary to weigh the residue j 
after distilling off the cresols. j 

Arising out of the work described above, it i» 
recommended that : — (1 ) An article described ae 
“ Lysol ” should have a recognised composition 
(2) the amount of water present should not exceed q 
certain figure (say 15%) ; (3) the product should be? 
labelled with its “ carbolic acid coefficient;” (4) an 
official method of analysis should bo agreed upon. ■ 
Chemical and Bacteriological Laboratory, 

Messrs Newton, Chambers & Co., Ltd., 

Sheffield. 


• Thf formula given i* linseed oil 120, potash 27, water 41, alcohol 12 : 
raw crcsol ( m-p mixture) 200 pts 
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SILICA GEL AS AN INDUSTRIAL 
ADSORBENT.* 

by E. C. WILLIAMS, M.SC., F.t.C., M.I.CITKM.E. 

A considerable amount of attention has been 
drawn in this country during the past year to the 
industrial use of silica gel as an adsorbent for con- 
densable vapours from gases and as a refilling agent 
for liquids, in particular fqr the refining of petroleum 
oils. It is proposed to deal mainly with the possi- 
bilities of its employment for the recovery of the 
benzene hydrocarbons from coal gas or coke-oven gas 
for use as a motor spirit. In view of the complex 
nature of coke-oven gas and the impurities which it 
contains, this is probably one of the most severe 
tests to which any solid adsorbent process can be 
subjected. 

The work reported in this paper was carried out 
on behalf of the Joint Research Committee of the 
National Benzole Association and the University 
of Leeds, and it is by the permission and courtesy 
of that Committee and of the Executive of the 
Association that the results obtained are now made 
public. At the time when this work was commenced 
some two years ago, proposals had already been 
made in America for utilising the known adsorptive 
properties of silica gel for industrial purposes and 
patents for its manufacture and use had been taken 
out in the names of Patrick and others. We had 
10 evidence, however, that any successful industrial 
process had been worked out or indeed that the 
Problems of benzol recovery had been investigated 
|t all. It was decided to investigate the problem 
rom the beginning, and the conclusions arrived at 
re therefore independent of any claims put forward 
h the American Corporation, who are now developing 
industrial applications of this substance. 
mA» the use of inorganic gels is somewhat novel 
industrial practice, a short review of their mode 
preparation and properties may be desirable, 
is well known that when certain hydroxides an; 

' ceipitated, flooculent or * gelatinous precipitates 
‘ obtained. Copper, iron, and aluminium hydrox- 
ys are typical examples, as also is silicic acid when 
ccipitatcd from solutions of soluble silicates by 
ncral acid. Graham first showed in 1801 that 
mixing with vigorous agitation a 10% solution 
sodium silicate with a 10% solution of hydro- 
loric acid, the acid being in excess, it was 
ssible to obtain a clear colloidal solution of silicic 
d from which the dissolved electrolytes could be 
Host completely removed by dialysis. The silicic 
kl immediately after formation probably forms 
rue solution ; it is able to diffuse through a parch - 

i ‘nt membrane and shows vapour pressure lowering 
d osmotic pressure. Within a few minutes, 
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however, the molecules of silicic acid coalesce 1o 
form larger aggregates which exhibit Ihe properties 
of a true hydrosol. Graham observed that such 
a solution, on standing, coagulated to a firm, elastic 
jelly which, on drying in a desiccator over sulphuric 
acid, gave a hard glassy mass of great lustre. Little 
further work was done until the years 1890 to 1900, 
when van Beminelen, in a series of studies upon the 
vapour pressure relationships of \arious hydrated 
oxides, made an exhaustive examination of the 
vapour pressure phenomena displaced by silica gel 
and observed the physical changes which take place 
in the gel during the process of drying. Me showed 
that, on drying, the hydrogel contracted to a hard 
glassy porous mass which was able to absorb water 
and other vapours. He investigated particularly 
the effect of the concentration of liquid from which 
the gel was prepared and the time taken for the 
drying of the gel, upon its porosity and adsorp- 
tive power (Z. anorg. ('hem., 1897, Id, 239 ; 
1898, 18, 117). Zsigmondy, Butsehli, Haehmann, 
Anderson and Patrick have also investigated the 
structure of silica gel by ultra-microscopical methods 
or by the determination of vapour pressures of 
liquids adsorbed by the gel. 

The fact that a jelly containing as many as 100 
molecules of water to each molecule of Si() 2 is a 
moderately stiff clastic structure indicates some 
strong bond between the silica and water. Gases 
of two liquids forming an apparently solid structure, 
€.<7., butter ; or a liquid and gas, c.g , whipped cream 
or white of egg, are well known and may be explained 
on the basis of a cellular or honeycomb structure. 
Silica gel is unlike these in that the water in the gel 
can be completely replaced by other liquids or may 
be completely removed without affecting the char- 
acteristic structure of the gel. These properties 
preclude the possibility of a honeycomb or cell-like 
structure and direct ultra-microscopical examination 
has failed to establish definitely what this true 
structure is. It may conceivably consist of threads 
of silica particles intertwining indiscriminately and 
in all directions after the fashion of the threads in 
a ball of cotton wool ; or may, as Zsigmondy repre- 
sents it, be simply a formless collection of particles 
of silica held together by the adsorption of water 
at their surfaces. Either of these views would 
account for the open structure which, as will be 
seen, the gel must possess. 

Van Bcmmelen (Z. anorg. Ohem., 1898, 18, 140) 
investigated tin; physical changes which occur when 
silicic acid jelly is gradually deprived of water. 
Table i (reproduced from his paper) records the 
volume and specific gravity changes during dehydra- 
tion. The last column shows the calculated specific 
gravity of a jelly containing the proportions of water 
and silica indicated in the first column, whilst the 
third column shows the specific gravities actually 
observed. 

D 
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Table I. 

Mok I1 2 0 


i>or 

\ oliuno of SiKtfifio crnvitv 

mol. tSi() 2 

gol 

Obnorvod 

Caloulutorl 

122 

29 

1 00 

101 

75-7 

18 

l -02 

102 

4.7-2 

11 

1 -04 

104 

2JI-2 

4 

1 08 

1 -09 

ii 5 

3 

1U 

1-14 

2-8 

1 

1-40 

1-41 

2-2 

0-8C 

i-r#i 

1 -4<» 

1-7 

0-75 

1 -58 

1-50 


Transition point 


1 no 

0-73 

1-40 

1-72 

o 39 

0-73 

1-21 

1 -93 

o:io 

0-73 

117 

2 00 

It will be 

seen from 

column 2 that 

the gel rapidly 


coni rarts as w ater iH removed, until a point is reached 
at which the water content is some two molecules 
per molecule of Si0 2 . Up to this point the decrease 
in volume of the gel exactly corresponds to the 
volume of water removed, as is shown by the agree- 
ment between the observed and calculated specific 
gravities. 'The particles of silica have, therefore, 
gradually closed together while the spaces between 
them have remained completely filled with water. 
After this point, however, dehydration does not 
cause further contraction. The silica particles have 
assumed a final rigid structure and further dehydra- 
tion leads to the (hiving out of the water from be- 
tween the silica particles, the spaces being filled with 
air as rapidly as the water is removed. With the 
first entry of air the gel loses its transparency and 
becomes chalky white in appearance, due to the 
refraction and reflection of light from the minute 
air bubbles, breaking the continuity of the water 
within the gel. As dehydration proceeds still 
further practically the whole of the water is removed 
and the interspaces become filled with air and the 
gel regains its transparency. The gel in this final 
form is a hard, clear, lustrous substance, to all 
appearances like fragment^ of broken glass, and it 
is in this form that it is employed as an adsorbent. 

It is not necessary to enter more deeply into the 
fascinating studies which have been made upon 
the structure of silica and other gels. The essential 
point is that, by the formation of the hydrated gel, 
silica is obtained in a state of extreme subdivision 
widely dispersed in a water medium, the particles 
being laid in a more or less rigid structure. On 
dehydration, either in a desiccator, or by heating, 
the gel contracts, the particles close together until 
finally they can contract no further. The inter- 
spaced water is then driven otf, leaving a highly 
porous, but optically homogeneous, substance. The 
determination of the actual size of the pores is a 
matter of some difficulty. The fact that they are 
beyond the resolving power of the ultramicroscope 
indicates a diameter of the order of some 10/tp, 
while determinations made by Anderson (Z. physik. 
Chem., 1914, 88, 191) of the vapour pressures 
of liquids held in the pores lead to a value of 2*5 
to 5-5 fxfi. Anderson’s method is, however, open 
to some criticism in so far as his calculations are 
based on the assumption that the vapour pressure 
of liquids in such minute pores obeys the same laws 
as apply to liquids in bulk. 


Van Bemmelen (Z. anorg. Chem., 1897, 13 , 239) 
further investigated the influence on the porosity 
and adsorbing power of silica gel, of variation of 
such conditions as the concentration of liquid from 
which the gel was coagulated, and the time taken 
for the drying of the gel. Either of these factors 
would tend to affect the sizd and nature of the silica 
aggregates formed, and therefore the structure ane 
porosity of the dried gel. 

The nature of adsorption by porous bodies. 

Almost every solid surface, whether porous o: 
otherwise, is able to adsorb Bmall amounts of gas o: 
vapour. The extraordinary difficulty, for example 
of removing the last traces of moisture from th< 
surface of a glass vessel is well known. The amouir 
of vapour adsorbed by a given weight of substance 
must clearly be greatly enhanced w r hen the substanc 
exposes so vast a surface as does the silica in silicj 
gel. (The surface of a cube of 1 cm. edge is G sq. cm, 
but if that cube w'ero broken up into cubes of 10/q 
edge, tho surface exposed would be 000 sq. metre 
or some 0500 sq. ft.) This type of adsorption is 
purely surface effect, and is dependent upon definit 
forces of attraction between the molecules of th 
solid and the molecules of the gas or vapour. Thes 
forces are generally assumed to be of a chemical c 
polar origin and lead to a definite orientation of th 
adsorbed molecules at the surface of the solic 
It is therefore*, to he expected that adsorption of th: 
type wall he affected by the molecular arrangement t 
the vapour molecules or of the molecules of th 
adsorbent, and that adsorption will be largel 
selective. Such adsorption is met with particular- 
in the case of certain forms of active charcoal, ai: 
is in many eases a very desirable property from tl 
industrial standpoint. 

A second type of adsorption, which may con 
into play when a highly porous adsorbent is use 
is purely physical in nature*. When a cap ill a' 
glass tube is dipped into water, or other liquid wide 
wets the surface of the glass, the water rises in t 
capillary to a height dependent upon the radius 
the tube and the surface tension of the liquid. T. 
vapour pressure of the liquid over the meniscus 
the tube is less than that over the same liquid co 
tained in an open vessel and for any diameter of t 
tube, the vapour pressure of the liquid contained 
it may he calculated. (The reverse calculation is t 
basis of Anderson’s determination of the pore diame 
already mentioned.) It is evident that if a su 
ciently fine capillary tube is brought into an atn 
sphere of condensable vapour in which the vap< 
pressure of the vapour is higher than that wli 
would be in equilibrium with the liquid contaii 
in the capillary, then a partial condensation of 
vapour in the capillary will take place. Silica 
may be regarded as a mass of such fine capillar 
Since these capillaries are formed by the juxtaposit 
of silica particles they are not of the same diamt 
throughout. The capillaries themselves are proha 
w r edge-shaped and of different sizes. It is.possi : 
therefore, to consider the pore space of any fragm 
of gel as forming a single long wedge-shaped capilk 
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ich in the presence of a condensable vapour will 
ionic filled with liquid from the apex of the wedge 
awards, until a point is reached at which the 
meter of the capillary is such that the vapour 
>S8U ro at the liquid meniscus is equal to that 
the vapour in the surrounding atmosphere. The 
ount of vapour adsorbed is therefore a function 
the vapour pressure. It is evident that it must 

0 be a function of the temperature. Change in 
her vapour pressure or temperature alters what 
y be called the “ease of condensation” of the vapour, 

1 it is more convenient, as pointed out by Patrick, 
express such ease of condensation in terms of a 
glc condition of the vapour instead of in terms of 
r>. This single condition, which determines the 
rree of adsorption, has been defined by Williams 
l Dorman (Trans. Faraday Soc., 1914, 107), who 
iwed from a thermodynamic analysis, that if the 
io of the actual vapour pressure of a vapour 
the saturated vapour pressure is equal to unity, 

» amount of vapour adsorbed is a finite maximum 
[1 is independent of temperature. Patrick lias 
med this ratio of partial pressure to saturated 
assure, the “ corresponding pressure ” of a vapour, 
d lias shown that in the case of adsorption of 
rihur dioxide by silica gel the same amount of 

is taken up whatever the temperature, provided 
; that the corresponding pressure is equal to 
,y. The amount of vapour adsorbed by a given 
is of gel is so great that it must bo regarded as 
doused in the liquid state. It is therefore prefer- 
?, in comparing the adsorption of different vapours 
consider adsorption in terras of liquid volume, 
ler than as weight or volume of vapour. Bach- 
nil (Z. anorg. Chem., 1913, 79, 202) showed that 
m silica gel is exposed to tin* saturated vapour of 
er, benzene, or chloroform, the same liquid volume 
?ooh vapour is adsorbed, and furthermore that 
( volume is equal to that taken up when the gel 
immersed in the respective liquids. The finite 
ximum adsorption which takes place when silica 
is exposed to a vapour at a corresponding pressure 
.0 to unity represents therefore a complete filling 
the pore spaces of the gel, and the principle of 
Ilia ms and 1 human can in this case be extended 
read : “ that for corresponding pressures equal 
mil v the same liquid volume Is adsorbed, whatever 
vo pour or whatever the temperature.” 

Tie adsorption of vapours by silica gel is regarded 
many workers as a purely physical capillary 
momenon of the type described above, but there 
several observations which do not agree with 
s point of view. It is not intended in this paper, 
vcver, to enter into the theory of the mechanism 
adsorption by silica gel, but rather to deal with 
ic of its industrial applications. For this purpose 
capillary theory of adsorption presents a useful 
erete picture of the mechanism by wTiich vapours 
adsorbed, and is sufficient to explain many of 
phenomena observed. 

Tie immediate problem before the National 
izole Association was the possibility of using solid 
orbents in lieu of wash oil for the recovery of the 
densable hydrocarbons from coal gas and coke- 

\ 


oven gas. The use of active charcoal and various 
inorganic gels wais considered, and silica gel was chos- 
en for first investigation because of certain do finite 
advantages which it appeared likely to possess. 
Coke-oven gas contains many impurities likely to 
affect or destroy the adsorptue power of solid 
adsorbents, chief amongst which are the presence of 
tar fog in the form of a line suspension ; the vapours 
of high-boiling hydrocarbons, or of compounds which 
tend to polymerise to high-boiling resinous sub- 
stances in the body of the adsorbent, which would 
not be removed by the usual processes of distillation ; 
and sulphur compounds, including hydrogen sul- 
phide, which might act upon the material of the 
adsorbent. The possibility of contamination with 
resinous organic matter demands that the adsorbent 
should be able to withstand beating in an oxidising 
atmosphere to a temperature sufficient to burn off 
such organic compounds and the deposit, of carbon 
which is formed from them in the pores of the 
adsorbent during the initial period of heating. 
Ferric hydroxide gel, a substance of similar structure 
to silica gel was found to be unable 1 to resist the 
high temperatures involved; it broke up completely 
to a finely powdered oxide which showed no adsorp- 
tion capacity ; there is also the danger that such a 
metallic hydroxide gel, even if able* to withstand high 
temperatures, would be acted upon by the hydrogen 
sulphide in the gas. Active charcoal is at a dis- 
advantage when heating in an oxidising atmosphere 
to a temperature of about (100° (!. is involved; 
this disadvantage might be obviated by carefully 
purifying the gas before passing it over the charcoal. 
Silica gel Is commendable on account of its chemical 
inertness and its ability to withstand high tempera- 
tures. These two factors counteract, to a great 
extent Ihc undoubted superiorities which active 
charcoal possesses, particularly its greater adsorptive 
power for vapours at low concentrations and its 
select ive adsorption of hydrocarbons in preference 
to water vapour. 

In the investigations undertaken, adsorption effi- 
ciency and capacity were measured by 1 he dynamic 
method rather than by the static method adopted 
by van Bern melon, Anderson and Patrick, since this 
method is more closely allied to conditions which 
would obtain in large scale practice. After carrying 
out these investigations wo became acquainted with 
a paper by F. B. Miller ((Ticm. and Met. Fug., 1920, 
23, 1155, 1219, 1251), in which the examination of 
mixtures of air with benzene, ether, acetone, and 
other solvents by the dynamic method Is described 
and, in so far as our results cover the same ground, 
they are in complete agreement with Miller’s. 

The silica gel used was prepared by the method 
recommended by Patrick (J. Amor. ('hem. Soc., 
1020, 42, 051) and preliminary experiments wore made 
to determine the efficiency and capacity of the gel 
for the adsorption of benzene from mixtures of air 
and benzene. 

The apparatus is shown in Fig. 1. A current of 
air was drawn through a calcium chloride drying tube, 
A, a calibrated flow r - meter, B, a three-bulb satu- 
rator, C, containing benzene, the U-tubo, I), contain- 

d 2 
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ing the gel under examination, and two additional It will he seen that benzene is adsorbed almost* „ 
guard tubes (E, F) also containing gel and serving quantitatively for a period of three hours, during 
to determine the amount of benzene passing 1). which time the gel takes up 40% of its . own) 

The release valve, G, ensures a steady suction weight of benzene. After three hours the efficiency! 

through the apparatus. of adsorption falls off rapidly to zero, the gel becomiiij ' 



Fig. 1. 


The^gel tube, I), contained 12*000 grams of gel, and saturated at 55-4% benzene content. (It is inter 
air was drawn through the apparatus at a rate of esting to note that the gel used in this experi 
100 c.e. per minute. The saturator, C, and the three ment had been heated 30 times to 600° 0. for a pcrioc 
U-tubes were weighed at frequent intervals, and it of one hour, and its adsorptive capacity had no 
was found that the whole of the benzene lost from C appreciably fallen from tho value initially observed. 



o r.u lou l.'io jh> you j»o 

Tlini> in mm. 


A. Wright of <’,H, plat'd 
jl ,, adsorlH'd. 

e. % ( ,11, in tfi'l 
D. Kllli ienty of adsoiptlon 

Fig. 2. 

was recovered in the three gel tubes. In Table II 
the adsorption by 1) only is shown. The data from 
this table are plotted in Fig. 2. 


Table II. 


Benzene in gas, 9*5% 

Tom- Total Total Adsorption 


Time 

poraturo 

weight 

woight 

efficiency 

Per cent. 

from 

during 

C«H fl 

c,h 6 

during 

benzene 

start 

interval 

passed 

Grins. 

adsorbed 

interval 

in gol 

Mins. 

M G\ 

Grms. 

0/ 

/o 

0/ 

A> 

0 

— 

— 

— 

— 

— 

30 

180 

0*8600 

0*8600 

100*00 

6*87 1 

60 

18*0 

1 7980 

1-8010 

100*10 

14-30 j 

100 

18*5 

2*8675 

2*8627 

99*70 

22*70 1 

120 

18 5 

3*3960 

3*3945 

99*70 

26*90 

130 

18*5 

3*7110 

3*7055 

98*70 

29-50J 

140 

18*5 

4 0200 

40130 

99* 15 

31*40| 

150 

18*5 

4*3435 

4*3355 

99*70 

34*301 

160 

18*5 

4*6480 

4*6375 

99*20 

36*60| 

170 

18*5 

4 9865 4*9735 

Stoppage overnight 

99*20 

39*5(jf 

180 

18*0 

5*2775 

5*2565 

97*20 

41 -C 

190 

180 

5*5880 

5*5485 

94*00 

44*0 \ 

200 

18-5 

5*9020 

5*8315 

90*10 

46*3 j 

220 

19*0 

6*5605 

5*3545 

79*40 

50*3< ( 

250 

19*0 

7-5533 

6*8530 

50*20 

54*2< \] 

270 

19 0 

8*1715 

6*9700 

18*90 

55P 

290 

190 

8*8585 

6*9775 

1*10 

55*31 


This adsorption of 55*4% of benzene was fre 
air saturated with benzene. The efficiency of adsor 
tion from a gas containing benzene at a conccntrati 
corresponding to that actually present in coal gas 
coke-oven gas was next examined. The content 
benzene in coal gas may be taken as approximate , 
0-8% by volume, corresponding to about 8F 
saturation. 

Tho apparatus was essentially as in Fig. 1, wit! 
the exception that a second metered stream of clr; 
air could ho mixed, by means of a connexion, witj 
the stream of air saturated with benzene. /• 
adjusting tho proportion of air added, any desire< 
concentration of the mixed gas was obtainable. 
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I The figures of Table III and curves in Fie. 3 

on t +lin nffioionoir n .3 .. • l e , . . 


E i a root t t — “* v/v ‘ ,ji K raills «uu mu 

|cond 0-5865 g. of gel ; the rale of gas stream was 
J82 c.c. per minute, giving a time of contact of 2 to 3 
pconds in tlie first tube and about twice that period 
u the seen; id. 1 


J-'?,, 4 " how the saturation eapaeilies of the gel for 
diffcicnt concentrations of benzene at 1 ()° C This 
IS the usual form of adsorption isotherm. 




Concuitr.it ion ot ht n/rnc Yul 
J >1 v licnzuif-ali inixtuir. 

Variation of iH'n/.pih-adsoiplion with IK conn nf ration 

Fk;. 4. 


Temp 


Table IV. 

Saturation values for gel in equilibrium with benzene of different 
concentrations 


i % 1st Adsorber. 
i .. ~nd ,, 

|i KlTidtncy 1st ,, 
a M 2nd ,, 


Time* in hours. 


0 7 8 U 


Fid . 3. 


'oneontration 

Avorngo tomporaturo, 

0° O. 

Bartini pressure 

Bor cent, weight 

bonzono 

bonzono 

ndborbod at 

/o 

mm. of ilg. 

hatiu-ation 

0-K4 

6 40 

13-05 

119 

1-09 

9-05 

10-85 

12-8 

22-90 

2-55 

19-4 

29-50 

3-90 

29-7 

40-00 

5-65 

43-0 

50-20 

0-41 

4,8-9 

53-40 

9-50 

72-2 

55-40 


'Table III. 

(Soe curves, Fig. 3) 

Adsorption of benzene from a mixture of air and benzene containing 0-84% of benzene by volume. 


Irno 


Average 

Total 


temp. 

weight of 


during 

bonzono 

Total 

intorval 

passod 


10 

. 0-3172 

0-3105 

17 

. 0 0440 

0-0170 

18 

. 0-9990 

0 0015 

19 

1-7250 * 

0-GG30 

10 

. 2-0327 

0-6897 

17 

. 2-3242 

0-0770 

15 

. 2-9012 

0-6805 


Adsorption by first tul>o 


Adsorption by second tube 


Ktficieney 

during 

interval 


Bonzono 

% 

in go l 


99-70 0-30 

92 00 12-34 

12 00 .. 13-23 

0-27 .. 13-20 

Stoppage overnight 
8 7 . . 13-79 

Loss . . 13-50 

Stoppage, over week-end 
0*0 .. 13 05 


Total 


0- 205 

0 3340 

1 -0000 

1 -2022 

1- 3100 

1-3380 


FfTieionoy 

during 

interval 


99 

99 

100 

72-0 

17*7 


3 85 


Bonzono 

% 

m gol 


0 028 
3-500 
11 100 

1 3 200 
13-700 

13-900 


’he results show a saturation value of the gel at 
noo7 ,v' 7% b y weight, while 11% is taken up 
\ , cuicicney. These are the adsorption values 
^ Tvould be- expected when working on an 
age coal gas, provided that the adsorption were 
affected by other factors. 

cl i es ^ ail( l Hf show the adsorption obtain- 
zei 0ni rrL gas , contai ™g 0v5% and 0-84% of 
if in+l 0, adsor l )tion capacity of gel in gases 

ntf r,l+ f le<ljilte , concentration is not of immediate 
r „ k + • J j 0Tn standpoint of recovery from coal 
» ^ out it can readily be determined. Table IV and 


The above 


experiments were made with simple 
benzene-air mixtures. The case of coal gas or coke- 
oven gas is not so straightforward. Apart from 
substances which may foul the gol and so reduce its 
activity, there are a number of different vapours, 
each with its own particular partial pressure and its 
own corresponding pressure, p/p 0 as defined by 
Williams and Donnan (see page Off t). 

TliS partial and corresponding pressures of some 
of the main condensable vapours in normal coal 
gas are found to bo as follows :■ — • 
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Pro-bonzol 

Benzene 

Toluono 

Xylene 

Naphthalene 

Wat or 


Table V. 


Part iul 

Saturation 

( Wrespond - 

pressure 

pressure 

ing pressure 

>) mm. Ug. (i 

mm. Hg. 

y '/To- 

01I55 

105 

il 0009 

5-880 

(10 

0 0080 

M5S 

14 

0 082ft 

0 52 H 

4 

0-122 

mil!) 

005 

. 005 

12 7 SO 

12-78 . 

1 -00 


Tlx* figures for pro- benzol, benzene, toluene, and 
xylene are those given by T. E. E. Khead (Gas J., 

I id 7, 137, 207) as jepresentative of a normal coal gas 
at 15° 0. The naphthalene figure corresponds to a 
content of G grains per 100 cubic feet ; in practice 
even higher figures may be obtained. The water 
figure is based on the assumption that the gas is 
saturated. All the saturation pressures art* for 
15 J G. It is clear from the principles of capillary 
adsorption discussed on p. IK) T, that if the ad- 
sorption of these- constituents could be considered 
independently, the saturation capacity of the gel 
would he greatest in the cast* of water which is 
present at a corresponding pressure equal to unity, 
and would, therefore, ho taken up by the gel to 
the extent of approximately GO % by weight 
(55% of hetv/eno was taken up from a saturated 
benzene vapour, and the same volume of water would 
be adsorbed from a saturated water vapour). Naph- 
thalene would come next as having the next highest 
corresponding pressure, tlieu xylene, benzene, toluene, 
and pre-benzole in rapidly decreasing amounts. 
This is what would occur if a gas were passed 
containing each of these constituents singly at the 
concentrations mentioned, but obviously a vastly 
greater volume of gas would have to be passed in the 
ease of naphthalene than, say, in the case of benzene 
or water, since the actual concentration of naphtha- 
lene in the gas is so small. What, then, will happen 
when a gas is passed containing all these constituents 
together { Examining the ease where two only of 
the vapours arc present, and choosing two which have 
widely different partial and corresponding pressures — 
benzene and naphthalene— it wall be assumed for 
simplicity that the naphthalene is present to 
saturation in the gas, which is a possible con- 
dition. The corresponding pressure of naphtha- 
lene is then equal to unity, and if sufficient gas wore 
passed, the naphthalene would be adsorbed by the 
gel to the extent of some 70% by weight 
(benzene at p/p 0 1 gave 55%; this multi- 

plied by the ratio of specific weights of naphthalene 
and benzene, 1 -15 /0-SH, gives the w r eight of naphtha- 
lene adsorbed at p/p„ 1). Thus, in order to 
saturate 10 g. of gel with naphthalene, it would he 
necessary to pass 7 g. of naphthalene, which at 9-4 
grains per 100 eu. ft. corresponds to 1150 eu. ft., or 
32,500 litres. In the meantime, however, the gel has 
long reached its saturation point with respect to ben- 
zene. This point, for a partial pressure of 6 mm. at 
15° (!., is approximately 14% of the weight of the gel, 
and is, therefore, reached when 1 -4 g. of benzene, or 
50 litres of gas, have been passed. At this point the 
naphthalene passed amounts only to 0 0 108 g. There 
is a question now of what will take place if the 


gas continues to -pass after the saturation poin 
to benzene is reached. Clearly, no more benzene w! 
be adsorbed by the gel, but will the naphthalen 
simply fill up the balance of pore space left to it b; 
the benzene, or will it displace the benzene alread 
there ? Where, as in this case, there is presumabl 
no question of preferential surface adsorption comin 
into play, the answer is not self-evident, and ther 
is no published work which gives a satisfactor 
reply. 

In order to investigate this point, which appear** 
likely to be of importance in the recovery of bcnz< 
from gases, it is necessary to consider adsorptio 
from a gas containing two condensable vapou; 
whose separate distribution in the gel can be dele 
mined at frequent intervals. Working on a sma 
laboratory scale it w r as impossible to use, say, benzer 
and toluene, or benzene and xylene, as the adsorb* 
vapour would have to be distilled out of the gel i 
the completion of each time interval before an aimlys 
could he made, and as only a fraction of a gram 
collected during each interval, this would be in 
possible. 

As the adsorption by silica gel is supposedly 
purely physical phenomenon and not dependent * 
the chemical nature of the vapour, it was n 
necessary to restrict attention to hydrocarbon 
Sulphur dioxide or ammonia might be used as 
second vapour in conjunction with benzene, as tin 
would he easily distinguished from benzene ai 
separately traceable in their adsorption relatioi 
Actually, water vapour was chosen as being n 
only separately traceable, but also a material co 
stituent of coal gas, and one the aelion of wlii 
will have to he considered. We have the follow! 
data : — 


Partial pressuio of benzene in gas . . . . <>•<) m 

Partial prebsuro of water in gus . . . . . . 12 8 m 

Yo]uino of liquid \vut« r from 22 l litres vapour . . IS c.e. 
Volume of liquid benzine from 22 4 litres vapour 89 c.c. 


The volume of w ater vapour in the gas is 2- 1 3 tin 
that of benzene vapour ; on the other hand, a gif 
volume of benzene vapour yields five times as nv 
liquid volume as an equal volume of aqueous vapt 
If, therefore, wo express the ratio of benzene to wi 
in the gas as volume of liquid condensates, wide* 
the important point from the view of adsorpti 
wo have benzene : water— 5 : 2-13 or 2*35 : 1. 

This is a similar, though less extreme, ease to G 
of benzene and naphthalene, discussed previous 
The benzene, although not capable, like 
water, of approaching the maximum saturat 
value (on account of its low corresponding pressu 
is yet present in considerably greater proportion, 
liquid volume, than the water, and is, therefi 
able to enter the gel freely in the first stages 
adsorption before sufficient water lias arrived 
exclude it— assuming for the moment that the vap 
of the higher corresponding pressure does tend 
exclude or driv e out that of the lower. It is imposs: 
to forecast what should occur in such a mixti 
and experiments were carried out to test the ah 
points. 



journo* of the Society of Chemical Industry . 

.April 18, 1924 ] WILLIAMS .' — 8 1 MCA Gfc’L AS AN InDI sTltlAl, AtWOHHKXT. 103 T 


Adsorption of mixed benzene and water vapours. 

A gas containing both benzene and water vapour 
n known concentrations was prepared by mixing two 
netered streams, one liaving passed through a water 
aturator and the other through a benzenes saturator, 
tS shown in Fig. f>. Fa eh stream was dried in a 


gel. The ga8 mixture contained 0-Nfj° o of benzene 
and J-85% of water by volume with partial pressures 
(>•5 mm. and 14-2 mm. respect ively. The tempera- 
ture of the saturator and adsorption tubes was 
18° 0. Tin? saturation pressure of water vapour 
at 18° (A is 1 o-4 b nun. The gas was therefore not 




>ng calcium chloride tube before passing through 
ic saturator. After mixing in an intermediate 
essel, the gas passed through : A, a small tube con- 
fining 3-708 g. of gel ; 15, a tube containing granular 
alcium chloride; two guard tubes filledwitli silica 


fully saturated with water. The mixed gas was 
passed through the adsorption tubes tor 21*7 hours 
at a rate of Kin e.e. per minute. By periodic weigh- 
ings of the water and benzene saturators, the gel 
tube, A, containing the gel under examination, 


Tvnr.ti VI 


(ttno Curves, Fig 6). 

The adsorption oj htnznn Jro?n a mixtim <>j lh nz< nr and air containin'] water rajionr 
Kate of gns stream ... 135 5 o c. por minute. 

Bonzono in gas . . . . . . 0-86 °/ a by volume. 

Water m gas ... .. 1*85 % In volume 


1 

'lino 

Hr*. 

To nip. 
f C. 

\\ r ul< 

r distribution 

lionzenn distnbution 

Total vapours 
in gol 

Por cent, vapours 
in gol 

Por cent, 
of Bui zeno 

pie-sed ad- 
sorbed by 
guard tube iu 
oaoh period 

Pawned 

Grins. 

Adsorbed by 

Passed 

Grins. 

Ad so i bod by 

Jbt gol 

(SrniK. 

t’ u < 1 a 
Grins. 

1st gol 
l bins. 

Guard 

Guns. 

it ,o 

Guns. 

Guns 

11,0 
( bins. 

t.He 

Gnus. 

0 0 













2-0 

18-0 

0*1794 

0-1720 

0*0008 

0 1395 

j 0 2945 

0*1450 

0 1720 

0*2945 

4*46 

7*92 

33 

3 2 

It) 0 

01128 

0 0940 

0 0812 

0*2015 

- 0 0515 

0*3130 

0 2072 

0 2430 

7*20 

6*56 

120 

41 

19 0 

U-J162 

0 0800 

0 0302 

0*2770 

—0*0270 

0 3040 

0*3472 

0*2100 

9*35 

5 82 

110 

! 74 

20 0 

0 3433 

0 1949 

0 1484 

0 7885 

0 1)557 

0 8112 

0-5421 

0 1003 

11*65 

4 33 

107 

. 8-9 

21-5 

0 1709 

0 0814 

0*0889 

0 4053 

— 0 0131 

0 4187 

0,0235 

0 1409 

16 80 

3*95 

103 

* 51-7 

21-5 

0 0885 

0 0418 

0*0407 

0*2217 

- 0 0001 

0*2248 

0 0053 

0 1468 

17*98 

3-95 

100 

ia-7 

20-0 

0-4373 

0-1853 

0-2520 

1*2183 

0 1140 

1 *3323 

0 8500 

0 0328 

20 30 

0 88 

no 

15-2 

17-5 

0 1029 

0-0294 

0*0735 

0 2790 

0*0215 

0 301 1 

0 8800 

0 0113 

23*70 

0 30 

108 

17 7 

18-6 

0-2415 

0 0900 

0 1515 

0*5301 

- 0 0088 

0-5119 

0*9700 

0 0025 

20*10 

0 06 

102 

18-7 

17 5 

0 0790 

0 0222 

0*0574 

0*2120 

1 0 0077 

0*2043 

0*9220 

0 0102 

26*70 

0 27 

97 

It) -7 

iso 

0*0854 

0 0127 

0*0570 

0*2122 

1-0 0031 

0*2091 

1 *0200 

0 0133 

27*50 

0 35 

99 

20-7 

18*5 

0*1043 

04)343 

0*0700 

0-2413 

-0 0021 

0*2437 

1 *0543 

00109 

28*40 

0 29 

100 

21*7 

18-5 

0 1053 

0*1033 

0*0740 

0*2400 

— 0*0003 

0*2403 

1 *0850 

0*0106 

29*40 

0*28 

100 
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the calcium chloride tube, and the final guard tubes, 


a detenu ination of the amounts of water and benzene 
adsorbed by A at any moment was made. The 
results are given in Table VI and are plotted in 
Fig. 0. (The determinations for the first three points 
of the curves in Fig. (i are not shown in Table VI ; 
they were obtained from an independent experiment 
under exactly similar conditions ) 


[April 18, 1924. 

It is evident, therefore, that the f — 
vapour is a factor to be seriously ' com*~„ ration poin^ 
problem of recovering benzene from gas. wi p 

only prevents the benzene attaining the nu , ^ 
saturation value corresponding to its vapour pressure ^ 
but also, in the event of the gas being passed over thr ^ 
gel in too great a volume, leads to a complete washing ; 
out of the benzene initially adsorbed, even thougl^ 



Fia. 6. 


Curve A shows the adsorption of water, expressed 
as per cent . weight of the gel. Curve B shows the 
adsorption of benzene in the first gel guard tube, 
and is therefore a cheek upon the adsorption which 
would have been obtained had the gas not contained 
water vapour. Curve 0 shows the actual benzene 
adsorption from the wet gas. It will be observed 
that in the initial stages benzene was taken up to 
the extent of 74)2% of tho weight of the gel, but as 
the passage of gas was continued, the benzene was 
gradually displaced by water, until finally no benzene 
remained in the gel. The water, on the other hand, 
gradually accumulated in the gel, and at the comple- 
tion of the experiment was still being rapidly adsorbed. 
A further proof of the fact that the benzene is dis- 
placed is shown by the figures in the last column of 
Table VI, from which it is seen that during every 
interval after the first two hours, more benzene was 
recovered in the guard tubes than was lost from the 
benzene saturator. 


the concentration of benzene in the gas reniai 
constant. The explanation probably lies in tl 
relative ease of wetting of the silica surface by wat 
and by benzene. If the silica surface is coati 
preferentially by a film of water, the benzene is n 
able to wet the surface, and therefore depends for i 
retention upon its power to wet, or bo adsorbed b 
the water film. If benzene is adsorbed less strong 
at a water face than at a silica face, then as the wat 
film develops over the surface of the silica, benze 
must be driven out, whether the adsorption is regard 
as a molecular surface adsorption or as a pure 


apillary condensation. 1CJU . 

The next step to bo taken was the vxv Hta ’ 
f the- adsorption of hydrocarbons from 
as. A supply of purified town gas ^ JSaft 
he mains of the Leeds gas works at iro ^ ^ f J 
tely after the iron oxide pu^ er j a point immedi l 
tream of this gas was pagjjfo mfiors, A metercF 
ix adsorption tubes^ gam"* 0(1 wotogh a series of! 

containing lo ** , 
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Adsorption of anzene just commenced to pass the 
A gas cop* 1 ® contents of each tube were distilled 
kno\v* dtnd collected in a graduated receiver 
^j io - 10 3 C. The quantities obtained on such a 
le were too small to permit of an accurate analysis, 
, were sufficient to show the selective adsorption 
he various constituents of the gas along a column 
idsorbi ni . The approximate analysis is expressed 
Table VII below, in terms of water, benzene, and 
leno. The small amounts of hydrocarbons with 
ling points higher than toluene and lower than 
izene have been neglected. 

Table VII. 

orption of unite r and hydrocarbons from coal gas in a 
six -section column 




Vol. 

% Composition of 

Boiling 

). of 

Vol. 

hydro- 

hvdrocarbons 

point of 

)o in 

water 

carbons 



hydro- 

rios 

c.c. 

c.c. 

c 6 u 6 

C 7 H 6 

carbons 




O' 

/O 

% 

# G. 

I 

1*15 

1 *90 

25 

75 

980 

II 

0-65 

1-40 

05-5 

34-5 

8G-7 

IT 

015 

115 

100 

0 

80- 1 

V 

005 

1-20 

100 

0 

800 

V 

00 

1-45* 

100 

0 

70-7 

r I 

00 

M0 

100 

0 

79 >5 


'Phis volume includes a drop of tho distillate from tho 
v’ious tul>o. 


t is evident from these figures that a considerable 
;ree of fractional adsorption takes place, and that, 
water and higher boiling hydrocarbons are con- 
trated at the entrance of the column of gel. 
iced, by using two adsorption chambers, the second 
itaining twice as much gel as the first, it would bo 
sible to recover G0% of the total hydrocarbon 
he gas (or 76-77% of the total benzene in the gas) 
practically pure benzene. 

lie coal gas used in the above experiment con- 
ad 0-80% of benzene and 0*19% of toluene 
•luding xylene and naphthalene). 

Experiments were next carried out to determine, 
re accurately than was possible in the small six- 
l ion column just described, the efficiency of 
lorption and the composition of the recovered 
Irocarbons when varying amounts of gas were 
ised over a constant weight of silica gel. The 
ults of these experiments are summarised in 
do VL1I and are plotted iu Fig. 7. The adsorption 
* carried out at a temperature of 14°, and the gas 
umes passed are expressed as litres at N.T.P. per 
> grams of gel. 

lie first determination recorded, 273 litres of gas 
100 grams of gel, is for an adsorption which 


was stopped exactly at the break point to benzene. 
For smaller quantities of gas it has been shown that all 
the benzene and all the other higher boiling hydro- 
carbons are quantitatively recovered . The important 
point therefore to be observed, when* complete 
recovery of useful hydrocarbons is intended, is this 
break point to benzene. The still loner boiling 
constituents in coal gas, of which carbon bisulphide 
is the chief, are present at such small partial pres- 
sures and corresponding pressures (see 'Table V), 
that the amounts adsorbed are practically negligible. 
There is, therefore, in the hydrocarbon mixture 
recovered bv silica gel none of the “ pre-benzol " 
which must be so carefully fractionated from the 
spirit recovered by oil-washing processes. 



UJO 2UO .toil 400 f)00 ItOO 700 S00 000 

Vol of gas passed per 100 g. ol gel. 


Litre-,. 

Iteroveij of Iij (trocar bon* from coal gas by silica gel. 

o o Adnoipl Ion as % weight of gel ( x 10). 

o Composition by \ol of rerou ted Inpod. 

\ -x— \ nilicieucy ot benzene adsmpt ion. 

Fin. 7. 

The recovery figures corresponding to a passage of 
273 litres of gas represent, therefore, a maximum 
recovery of the hydrocarbons valuable as motor 
spirit. Up to this point all such hydrocarbons are 
quantitatively adsorbed, and the proportions of the 
various hydrocarbons in the recovered mixture are 
therefore identical with the proportions in the original 
gas. If a greater volume of gas is passed over the 


Table VI H. 

'orphan of hydrocarb ms from coal gas by silica gel y showing the effect of ratio of qas volume to weight of gel on the degree of 
adsorption , distribution of individual hydrocarbons , and composition of the recovered benzol . 


Volumo of 

Total hydro- 

Distribution 

of hydrocar Mils ns per 

Composition by volume 

of liquid 

gas por 

carbons 

cent. 

weight of gol 
Tolueno 


hydrocarbons j oeovored 

• lOOg. of gol 

adsorbed as 

Bonzono 

Xvleno 

Bonzono 

Toluene 

Xylene 

Intros N.T.P. 

% weight of 
gel 

9-84 



% 


O' 

/O 

273 

7-05 

1 -SO 

0-39 

77-5 

I 8-5 

4 0 

• 315 

10-70 

8-20 

2 04 

0-40 

7ft 2 

19-45 

4 35 

- 405 

11- 89 .. 

12- 95 .? 

8*41 

2-70 

0-78 

70-2 

22- 1 

7-7 

• 578 

8-35 

3-75 

0-85 

64-0 

29-4 

6-ft 

- 743 

14-80 . . 

8*40 

4-96 

1*44 

50-2 

33-9 

9-9 
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same amount of gel, benzene begins to escape at the 
exit of Ihe adsorber. The higher- boiling hydro- 
carbons do not, however, read* their break points 
for some considerable period later, with the result 
that the composition of the mixture of hydrocarbons 
recovered from ihe gel gradually changes, the 
percentage of benzene becoming smaller and that of 
the constituents ol higher boiling point less. This is 
shown elcaily b> the broken curves of Fig. 7. From 
this series of curves it Is possible', to determine what 
proportion of gel to gas must be employed in order 
to secure anv desired composition of hydrocarbons 
from the adsorption units. In order to secure com- 
plete “ stripping ” it is not possible to pass more 
gas of the composition under consideration than 
273 litres per 100 grams of gel, and at this point 
the adsorption expressed as per rent, weight of the 
gel is 7-05% of benzene, 1-80% of toluene, and 
0-30% of \\lcne (including higher-boiling hydro- 
carbons). The total elective adsorption of hydro- 
carbons is, therefore, approximately 10% of the 
weight of the gel. 

It will be observed, also, that over the range of 
these experiments, which more than covers the 
limits within which a commercial adsorption process 
would be operated, no evidence was found of actual 
displacement of benzene by water vapour. The 
benzene having attained its maximum saturation 
value of 84% remained at this value over the whole 
period considered. 

It is therefore practicable to use silica gel for the 
adsorption of hydrocarbon vapours from coal gas 
saturated with water vapour. The adsorption 
capacity for the hydrocarbon is, however, lower than 
if no water vapour were present, and in the above 
experiments amounted to slightly less than 10% of 
the weight of the gel. 

The whole of the water vapour must he removed 
concurrently with the hydrocarbon vapour. This is 
unavoidable since water vapour is, as has been shown 
above, preferentially adsorbed. 

The actual saturation value for benzene when 
adsorbed from coal gas is slightly higher (8-4%) than 
that obtained from the pure mixture of benzene, 
water vapour, and air investigated in the laboratory 
and illustrated in Fig. 0. This is to be expected since 
the benzene in the gel is dissolved in a certain amount 
of higher boiling hydrocarbons, which tend to lower 
Hr vapour pressure. 

A very interesting observation from the point of 
view of motor fuel production was that the mixture 
of hydrocarbons recovered from the gel by direct 
distillation was of considerably better quality as 
motor fuel than the corresponding mixture obtained 
by scrubbing the gas with wash oil. Apart from the 
fact that wash oil takes up, under normal working 
conditions, only some 3 to 4% of its volume of hydro- 
carbon^ from the gas, the product obtained on dis- 
tilling benzolised wash oil with steam (known 
technically as “ light oil ”) contains, at the low- 
boiling end of the scale, appreciable amounts of 
carbon bisulphide, and at the high -boiling end some 
5 to 15% of creosote or high-boiling paraffin oils 
distilled from the wash oil itself. The product 


i ne 




obtained from silica gel contains a negligible amom* 
of carbon bisulphide, and clearly can derive 
heavy oil from the distillation of the adsorben. 
Furthermore, the light oil obtained by oil washing h 
almost invariably yellow in colour, and quiekl; 1 cac | 
darkens to a light brown colour. The produc' na "f 
obtained from silica gel, in the experiments described^ 115 ) 
was colourless, and remained colourless over severa *; K ‘ n 
months. This is an important point for the moto' c ‘ ,or J 
spirit producer. It is not proposed in this paper to g* 
into the causes of discoloration of motor spirit, hut ii'areci 
is we] 1 know'll that t here is frequent lv a close parallelisrrtnzo 
between discoloration of the spirit on storage and>tion 
gum formation in the engine valves when the spirit* >ur 
is used. Drastic chemical treatment of the moioi'der 
spirit, usually consisting in washing with concentrate*, nial 
sulphuric acid, is normally employed at the presentment 
time to remove these objectionable gum -forming bee 
constituents. Unfortunately such treatment destroys! at 
more than the objectionable constituents which itysi 
is intended to remove, and probably one-half to on pi fj 
million gallons of potentially valuable motor fueinr 
art* destroyed per annum in this country by moto 
benzol producers alone. Petroleum oil refiners arcy 
on the whole, more enlightened in this respect, ant or 
by the development of less drastic refining process* not 
have considerably reduced their refining losseom ~ 
Nevertheless, the loss of valuable petroleum motc lS 
spirit by sulphuric acid washing probably great lfic 
exceeds the figure given above for benzol. mi 

The fact that the benzol recovered by means Cju, 
silica gel appeared to show' no signs of discoloration, 
or resin ifical km on storage w r as therefore an addin 
tional merit in the process, as it held out hopes tha ( - 
the product would need no further refining treat uienln 
The other outstanding objectionable constituent in $ 
motor spirit, is sulphur, whether free or combine* j 
In this respect the benzol recovered as describe 
above did not show any marked superiority over tlj 
unrefined benzol as normally produced by o 
washing, except in so far as it was traceable to 
freedom from carbon bisulphide. The a\ erage sulph 
content of tin* gel recovered spirit was 0*4- 0-5 
This statement is not bi opposition to the claim of tj 
Silica Gel Corporation that the sulphur content 
many petroleum oils can be reduced to a very l 
figure indeed by treatment in the liquid phase wi| 
silica gel. The question of what types of sulph' 
compounds are removable by silica gel is a coni phi 
one, and it is not proposed to deal with it in till 
present paper. 


The results already indicated warranted a tri 
of silica gel as an adsorbent for motor benzol pij 
duction on alargerseale. The main points in favour] 
such an adsorbent in place of wash oil appeared to be ] 

(1) Adsorption of 10% by weight or about ll-5j| 
by volume of hydrocarbons as compared wi' 
3 -4 % by volume usually obtained with wash o 

(2) Complete recovery of the useful hydrocarbon 
very rarely obtained with wash oils. 

(3) A crude oil free from low -boiling “ pre-benzol 
and uncontaminated with high- boiling creoso 
oils, except for the small amount adsorb* 
from the gas. 
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(4) The possibility of eliminating all cliemieal 
refining processes and particularly the sulphuric 

* acid treatment. 

(5) A saving, consequent on (4), of some 5 10% 
of the crude spirit. 

(0) Avoidance of the nuisance and waste arising 
• from the acid sludge produced by acid refining 
(7) A •ompleto removal of naphthalene irom coni 
gas is incidental to benzol recovery. This 
is of considerable importance to manufacturers 
of coal gas for town distribution. If desired a 
very small silica gel plant could be arranged 
to remove all naphthalene without at rip-urn a 
the gas of benzol. 

It was at this stage that we were approached by 
Mr. J. A. Heave 11 of the Kevtner Evaporating anil 
Engineering Company, the concessionaires of the 
Silica Gel Corporation, Baltimore, who informed us 
hat they were about to carry out semi-large scale 
rials op the recovery of motor spirit from coke oven 
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of vapours a bed type absorber, consisting of static 
beds of granular gel, was originallx proposed and is 
still recommended for certain ‘pm-poscs Where 
large volumes of gas are to be bandied, however, 
a continuous circulation plant is used. In this ease 
the gel is finely pulverised to about lido-mesh, and 
is circulated with the gas, which, by means ,>1 a pump, 
is maintained at a velocity sufficient to carry the 
gel along with it. 

Adsorption is carried out in vertical adsorbers 
consisting (>f nests of tubes in an outer cooling 
jacket similar in construction to a tubular condenser. 
The gas and gel are separated at the lop of each 
adsorber by a e> clone separator The* gel is fed into 
the gas stream at the bottom of the adsorber by 
means of a small screw' conveyor. In actual practice 
three such adsorbers are used in senes, the gas and 
gel flowing counter current through the senes. In 
this way most effective “stripping ” of the gas and 
saturation of the gel are secured. After traversing 



ses by silica gel adsorption. The Nath 
mzole Association was invited to send repre 
lives to investigate these trials and Mr I 
idler and the author were appointed for that pure 
-ogether with Mr. Rea veil they visited America du 
. line and July last, and the remaining portioi 
in ls paper is devoted to a description of the tr 
camed out during that period. 

I lie Silica Gel Corporation had during the i 
bee *i. experimenting on the indust 
ppication of silica gel to the recovery of vape 
or the treatment of liquids. Eor the adsorpt 


the final adsorber, (the one nearest to the gas inlet) 
the saturated gel is taken from the cyclone separator 
by a screw conveyor to the top of 1 he “ primary 
activator.” This is in effect a still in which the 
adsorbed vapours are driven off. U consists of a 
senes of horizontal hearths placed vertically above 
one another and heated by the flue gases ~ from a 
gas furnace. The hot gases pass through flues 
interspaced with the hearths but do not come in 
direct contact with the gel or distilled va|>ours. The 
gel entering at the top hearth is raked slowiy down- 
wards from hearth to hearth by means of revolving 
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rakes keyed to a vertical central shaft. The arrange- 
ment is very similar to the usual pyrites burner. 
The gel, completely freed from volatile vapours, is 
discharged from the bottom hearth into another 
screw conveyor which carries it to a “ secondary 
activator.” This activator consists of a slightly 
inclined revolving drum heated by means of an 
external jacket, through which hot flue gases pass. 
The purpose of this second activator, into which a 
small volume of air is drawn, is to bum off any non- 
volatile deposits from the gel. The temperature in the 
primary activator is maintained at 300°- .'150° C. 
and in the secondary activator at 550°- 000°. The 
gel leaving the secondary activator is completely 
revivified and is returned by means of an air blast, 
provided by a fan working in a closed cycle, to the 


80 — 10() cubic feet of gas per minute. This gas wasr 
drawn from the mains of the Bethlehem Steel Cor-e 
poration’s coke ovens at Baltimore at a point immed-t 
iately following the ammonia scrubbers. The coke-1 
oven plant was of the Koppers type and the gas had 
passed through the usual tar extractors, ammonia 
saturators, and water-spray coolers; it may therefore 1 
be taken as a fair average coke-oven gas. 

The amount of recoverable hydrocarbons in the 
gas was determined by passing a metered volume of 
the gas through a calcium chloride drying tube and | 
then through a silica gel adsorption tube containing 
3 lb. of gel. The adsorbed hydrocarbons were 
distilled off with steam at 200° C. and measured. ' 
This test was shown to be more rigorous than a j 
determination made by the usual method of bubbling 



Alg 


Fin. 9. 


gel storage and cooling hopper from which it again 
enters the adsorption cycle. The coke-oven gas, 
which passes through the adsorption units in the 
opposite direction to the gel, is finally discharged 
from the last cyclone (the first from the point of 
view of gel flow) and passes through bag filters 
which remove any gel remaining in suspension and 
return it to the system. 

The general lay out of the plant is shown in Pig. 8, 
which is produced by the courtesy of the Silica Gel 
Corporation. This does not show the horizontal 
secondary activator, the arrangement of which is 
shown in Pig, 9. 

The adsorption plant erected at the time of our 
visit was an experimental plant, designed to handle 


the gas through ice-cold wash oil. The content of 
hydrocarbons in the gas issuing from the adsorption 
plant was determined in the same manner, and both 
inlet and outlet tests were made concurrently with 
a quantitative examination of the hydrocarbons" - 
actually recovered in the plant. The results of j 
typical test are shown below : — 

I. Bonzol in inlot gas (control) 

Total volumo passod . . . . -54-53 c. ft. at 90° F. 

Total bonzol recovered on dis- 
tillation .. .. . 51*6 c.c. 

Bonzol content (at 90° F.) • . « ~ Imp* 

per 10,000 o. ft. 

**2*073 Imp. gals, pc 
10,000 c. ft. 
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[. Benzol in oflluenfc gas from plant (control). 

Volume gas passed .. . . —180-08 c. ft. at 90° F. 

Benzol recovered .. ..-?•*') c.c. 

Benzol content (at 90° F.) . . ----- Imp- gals. 

1 o’uuo 

per 10,000 o. ft. 

-- 0-0884 gal. per 10,000 
«. ft. 

[. Efficiency of adsorption in plant (calculated from control 
to -its). 

(2 073 -0-0884) X 100 1 -9846 0 - 

2*073 2-073 • ’ /0 


r . Rocovory of crude benzol in plant. 

Over the same period us that of the above tests. 

Gas treated - 103,505 c. it. (at 90° F. 


Recovered crude benzol 
Benzol . . 

Theoretical recoverable 
Efficiency of recovery . . 


. . - 10*55 Imp. gals. 

..- 1*898 Imp. gals. per 
10,000 c. ft. 

. . --1*9856 guls. per 10,000 
o ft. 

. . -95*6 per cent. 


This figure of 0r>*(j% is the average of three shifts 
ntinuous working ; actually one of the shifts 
crated at 97% efficiency. 

the hydrocarbons recovered from the effluent 
s had an unpleasant odour, and boiled at 7 0 J * -78 ‘O. 
detailed examination of this product was not made, 
the quantity available was too small ; it is almost 
"tain, however, from its general properties, that 
ly a small portion of this fraction could possibly 
considered useful as motor spirit. Estimating 
is proportion at a liberal figure of 50%, then 
:? total loss of motor spirit in the effluent is only 
>4T gallon per 10,000 cu. ft., and the efficiency 
adsorption of motor spirit in the plant becomes 
•9% of the theoretical. 

There is therefore an adsorption of motor spirit 
mi the gas of 97*9% efficiency, followed by a 
jovery of liquid benzol from the gel of 95*6% 
iciency, giving a total all-round efficiency of 
:overy in the plant equal to 93*6- '-95% of the 
umnt initially present in the gas. 

These results entirely bear out the conclusions 
ived at in the laboratory as to the excellent 
mvery of hydrocarbons attainable. The tem- 
rature conditions of the test were moreover not 
/curable, the temperature of the inlet gas being 
° F. and that of the cooling water 80° F. 

The recovered product was, however, not so 
-isfactory. A colourless, non-gumming distillate 
d been expected from the gel, but the product 
dually obtained was yellow or yellowish- brown, 
d neither modifications in the method of working 
r redistillation of the crude spirit gave appreciable 
provement. It was evident that the crude spirit 
mid need further refining. The refining of a 
uid spirit with gel had already been worked out 
detail by the Silica Gel Corporation in connexion 
tli the refining of petroleum oils and a continuous 
itation and filtration plant capable of dealing 
th 3000 gals, per day had been designed to operate 
is process. It had been found that a strongly 
[cured gasoline, kerosene or lubricating oil when 
touted with successive quantities of gel and 
*Tcd was rendered of excellent colour and prac- 
ally free from sulphur. The case of benzol, 
wever, proved to be somewhat different. Agita- 
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tion with silica gel followed by filtration did not 
produce marked improvement in the appearance 
of the product ; hut there w as this actual improve- 
ment in fact, that, if the liquid so treated were 
distilled, 88 — 89% came over below 130 J 0. as a 
colourless product, while the residual high-boiling 
10% was only very slightly coloured. The higher- 
boiling fraction could also be rendered colourless by 
a further treatment wdth gel, and redistil la tion. 

This refining action of the silica gel in the liquid 
phase appears to be due to the rapid polymerisation 
of those constituents in the c rude benzol which are 
the cause of discoloration. It is already known 
that if a crude benzol is allowed to stand for a 
long period these constituents tend to polymerise 
spontaneously, and that if such a “ matured ” 
benzol is distilled, the high-boiling polymers remain 
as a gum-like residue in the distillation vessel. 
Silica gel by adsorbing such constituents increases 
their activity and accentuates the process of poly- 
merisation, with the result that after a very short 
period of time the resin-like products can be com- 
pletely separated by distillation. 

The sulphur content of the spirit is not greatly 
reduced by this liquid phase refining process. The 
actual content of sulphur w r as 0-37% in the crude, and 
0*28% in the refined spirit. There is therefore greater 
difficulty in removing the sulphur, whether free or 
combined, from benzol than from petroleum, for 
which the Silica Gel Corporation reports almost 
complete removal of sulphur by simple agitation 
with gel. 

The plant designed by the American Corporation 
for carrying out the liquid phase refining treatment 
described consists in its simplest form of a tank 
fitted with an agitator for mixing the liquid and gel. 
The mixture from this tank runs to an Oliver con- 
tinuous vacuum filter from which the treated liquid 
is withdrawn, while the gel is carried by screw 
conveyor to a primary and secondary activator 
of the type already described. In practice, in 
order to obtain the maximum duty from the gel, 
three agitating vessels and three Oliver filters are 
placed in series, the gel and liquid passing counter- 
current through the system. 

The cycle of storage tanks, agitating tanks, 
Oliver filters and activators is made gas tight so 
that losses by evaporation are reduced to a minimum. 
The actual loss of spirit during this process is confined 
to the very small amount of the resin forming 
constituents which are polymerised, the vapour 
which escapes through the vacuum pump operating 
the filters, and the vapour which escapes condensa- 
tion after being distilled off in the activators. 
These losses amount to 2% as a maximum and 
probably less than 1 % of the spirit treated. 
They are to be compared with the much greater 
loss which occurs wffion a sulphuric acid refining 
treatment is employed. The general arrangement 
of a continuous liquid refining plant is shown in 
Fig. 9, 

The crude spirit after agitation with gel and 
filtration is distilled. This distillation is a necessary 
stage in yio refining process, but it also serves for 
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The solution was boiled to remove the carbon dioxide 
and then cooled, a few drops of methyl orange were 
added, and the solution was titrated with N /I 
sodium hydroxide until almost neutral, when a few 
drops of methyl red were added, and the titration 
with alkali continued until a purplish -red colour 
became just visible. This gave a very well-defined 
end-point compared with methyl orange. 

The standardisation was also checked against pure 
dry ammonium chloride, as follows : 5 grams of 

the ammonium chloride were weighed out and distilled 
with eaust ic soda through an apparatus containing a 
bulb trap, into an excess of the standard acid. The 
distillate was cooled and the excess of acid titrated 
against N /L soda first with methyl orange as 
indicator, the final end-point being determined with 
methyl red as previously explained. 

Throughout the whole of the determinations the 
end-point was obtained in this way. 

After the sulphuric acid had been standardised, the 
sodium hydroxide was standardised against the 
sulphuric acid. 

Including the preliminary work, over 100 deter- 
minations were made, the final table being based on 
62 determinations made after the best form of appar- 
atus, and the best way of using it, had been decided. 
Specific gravities were determined as low as 0-875 — 
a specific gravity very much lower than any previously 
determined with any degree of accuracy. Lunge’s 
lowest gravity was 0-882 and Ferguson’s was 0-886. 
Every precaution was taken to obviate errors due to 
wrongly calibrated weights or burettes, frequent 
standardising of all apparatus used being carried out. 
The water capacity of the special weighing pipette 
was found to be the same at the end of the experiments 
as at the beginning. 

All calculations were worked out by two men inde- 
pendently, and were based on the 1923 atomic 
weights. The actual determinations are shown in 
Table I. 

Ta hlk J . 


Specif ic tj cavities of ammonia solutions at GO 0 F. 


Sp gr 

% Nil,. 

Sp Fr. 


% Nil, 

0 87510 

36 81 

0 9223.» 


21-12 

0 H7 nan 

36 47 

0 92161 


20 34 

0 8765.1 

36 36 

0 92478 


20 31 

0 87SJ0 

35 72 

0 92601 


1!) 93 

0 R80U0 

35-20 

0 02607 


19 05 

0 880. >2 

35 07 

0 92078 


18 80 

0 8806 l 

34 08 

0 03049 


18 57 

0 88088 

34-99 

0 93052 


18 57 

0 88201 

34 47 

0-93122 


18 3 4 

o SH325 

34 10 

0 93122 


18 34 

0 88 HO 

33 77 

0 93556 


17 02 

0 88405 

33 69 

0 93929 


15 85 

0 88 168 

33 66 

0 93938 


16 83 

0 8872 L 

32-78 

0-94535 


14-07 

0 88861 

32 35 

0 94920 


13 00 

0 88078 

31 95 

0 94921 


13-02 

0 86027 

31 71 

0 95082 


12-50 

0 86055 

31 66 

0-95087 


12-49 

o ho:;o4 

30 55 

0 95968 


10-05 

0 86812 

29 15 

0-96172 


0 47 

0 0034 J 

27 37 

0 96174 


0-47 

0-01016 

2 r > 06 

0 96646 


8 21 

0 91018 

25 05 

0 96052 


8-21 

0 91115 

24 67 

0 97088 


7-03 

0 91622 

23 OS 

0 97090 


7-03 

091025 

23 07 

0 07817 


6-19 

0 91058 

22 95 

0-07842 


6-12 

0-91661 

22 95 

0 97843 


6-13 

0 91045 

22 08 

0 98038 


3 IS 

0 92113 

21 45 

0 98715 


3 00 

0 02232 

21-12 

0-98710 


3-00 


If these are plottod and the best smooth curve 
drawn through the points, it will be found that 


with specific gravities below 0-885 the maximum 
error is ± 0-05% of ammonia, corresponding to an 
error in the specific gravity of ± 0-00015 ; with 
determinations above 0-885 the maximum error is 
L 0-02% of ammonia, corresponding to an error in 
the specific gravity of -! 0-00007. 

Table II. was constructed by reading the percentage 
of ammonia corresponding to given specific gravities, 
from the curve obtained by plotting the actual deter- 
minations. For purpose's of comparison Lunge’s 
table is given side by side with the new table, but it 
should be pointed out that whereas Lunge’s deter-*, 
minations were made at 15° 0., the new determina-a 
tions were carried out at 60° F., so that it was necesp 
sary to correct Lunge’s figures ; this was accordingly r 
done, using Lunge’s own temperature corrections. * 





Table 

II. 






% 

NH 

s 



% 

mi 

t 

Sp. gr 

Price & 



Sp £T. 
at 00 J F. 


Price 



at 60° 1>\ 

Hawkins, 


Lunge. 


Xlawkins. 


Lungo. 

0 876 

. 36 90 


— 

0 938 


10 25 


16-J8 

0 876 

. 3 i-56 


— 

0 940 


15-65 


15-59 

0 877 

. 36-22 


— 

0-942 


1606 


15-00 

0 878 

. 35-88 


— 

0-044 


14-47 


14 42 

0 880 

. 35-20 


85-51 

0 946 


13 89 


13 85 

0-88*2 

34-53 


34-86 

0-948 


13-31 


13-28 

0 884 

. 33 86 


83 08 

0 B50 


12 74 


12-71 

0 8H6 

33-19 


33-14 

0-052 


1217 


12-14 

0-888 

. 32-62 


32 40 

0-954 


11-61 


11-57 

0 890 

31-85 


31 05 

0-956 


11-05 


11-00 

0-892 

. 31-18 


30-00 

0-958 


10-50 


10-44 

0-804 

30 51 


30 28 

0 060 


9-95 


9-88 

0-890 

. 29 84 


29 61 

0 962 


9 40 


9-33 

0-898 

. 29-17 


28 03 

0-964 


8 86 


8-82 

0 900 

. 28 50 


28-25 

0-966 


8 32 


8 31 

0 002 

. 27-83 


27 58 

0-06H 


7-79 


7-80 

0-904 

. 27-16 


20 92 

0-970 


7 27 


7 20 

0 900 

. 20 49 


26 24 

0-972 


6-75 


6-79 

0-908 

25-82 


25 58 

0 974 


6-24 


6-29 

0 010 

25*15 


24 92 

0 970 


5-73 


5 79 

0-012 

24 48 


24 27 

0 078 


6 23 


5 29 

0-014 

23 82 


23 62 

0-080 


4-73 


4-79 

0 916 

. 23 16 


22-07 

0-982 


4 24 


4-29 

0 918 

. 22 50 


22-33 

0 984 


3-75 


3 79 

0 920 

. 21 85 


21-70 

0-086 


3-27 


3 29 

0-922 

. 21 21 


21 07 

0-088 


2-79 


2-79 

0 924 

. 20 57 


20-44 

0-900 


2-31 


2 30 

0 026 

10 94 


19 82 

0 902 


1-84 


1-83 

0 028 

10 31 


19 21 

O 994 


1-37 


1-37 

0-030 

18 60 


IS 60 

0*996 


0 91 


091 

0-932 

18 07 


17 99 

0 998 


0 45 


0 45 

0 934 

17 46 


17-38 

1000 


000 


0 00 

0-J36 

. 16-85 


16-78 







A comparison of the two tables brings out the follow- 
ing points : — 

(1) For specific gravities between 0-880 and 0-885, 
the new figures are lower than Lunge’s, the 
maximum difference being 0-33% of ammonia. 

(2) For specific gravities between 0-885 and 0-960, 
the new figures are higher than Lunge’s, al- 
though the difference is very small. 

Upon plotting the results it will be found that 
for specific gravities below 0-914 a straight line is 
obtained, whereas above 0*914 there is a slight, but 
distinct, curvature, the decrease in ammonia content 
for a given fixed increase in the specific gravity be- 
coming gradually less and less. For example, an 
increase in the specific gravity of 0-002 at 0*920 
corresponds to a decrease in the percentage of am- 
monia of 0-64%, whereas at 0-960 it is 0-55%, and 
at 0-990 it is 0-48%. This variation cannot be 
accounted for by any experimental error, for it is 
from 20 to 30 times greater than any possible experi- 
mental error. It is an interesting fact and one which 
it is hoped to investigate further at some future date, 
that this chango from a straight line to a curve takes 
place between the points corresponding to 23*82% and 
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24*15%, when the composition of the solution may be 
expressed as NH 3 , 311/), the theoretical ammonia 
content of which is 23-95%. 

In conclusion, the authors desire to express their 
indebtedness to Messrs. Chance and Hunt, Ltd., 
Oldbury, in whose laboratories the work was carried 
out, for having given permission for this paper to 
b ) published. 


THE USE OF DIPHENYLGUANIDINE AS AN 
ACCELERATOR OF VULCANISATION. 

BY W. M. AMKS, M.A., B.SC. 

Diphenylguanidine appears to be used to a very 
considerable extent by rubber manufacturers as an 
accelerator of vulcanisation, and a study of its 
properties as such may therefore be of value. 
There is now a large volume of literature dealing 
with the numerous organic accelerators, but prac- 
tically all of it is concerned with the mechanism 
of the phenomenon of acceleration, and there is 
little information to assist the manufacturer in the 
actual use of these materials. In this respect 
diphenylguanidine, or, as it will be hereafter denoted 
for the sake of brevity, D.P.G., is no exception. 

Kratz, Flower, and Coolidge(J. Ind. Rug. (hem , 
1920, 12 , 317) attempted to correlate chemical 
structure and accelerating effect for a number of 
substance's, of which D.P.G. was one. They further 
gave data which show’ed it to be a very active material. 
Winfield Scott (India Rubber ,J., 1922, 04, 005) 
investigated some of its reactions, and (Ind. Hug. 
Chcm., 1923, 15 , 280) compared it with other guan- 
idines in its behaviour towards sulphur. Regarding 
its technical use, Weber stated (India Rubber .1 , 
1922, 63, 795) that it did not produce any discolor- 
ation in the finished article, that it could be incor- 
porated without danger of premature vulcanisation 
in the mixing machine, and that quantities up to 
\% on the rubber could be used with safely. It 
has been further stated (Le Caoutchouc et la Gutta 
Percha, 1923, 11816) that the most satisfactory 

quantity of sulphur to use along with it is from 
3% to 5%, and that it produces very flat curing 
mixings. This rapid survey of the available literature 
on the subject indicates that the technical use of 
D.P.G. has perhaps not received the attention which 
has been given to such well-known organic acceler- 
ators as p-nitrosodimcthylaniline, thiocarbanilide, 
and hexamethylenetetramine. In order to show 
how it compares in activity with some of the earlier 
discovcrd accelerators, the first portion of this 
paper is devoted to a comparison between D.P.G. 
and p-nitrosodimethylaniline, or “ accelerene,” as 
it is generally, for convenience, called. 

Tim comparison w r as carried out first by vul- 
canising straight test pieces until they reached a 
standard elongation under a standard load, as 
indicated in an earlier paper (Anderson and Ames, 
J., 1923, 136 t). Small equal quantities of D.P.G. 
and accelerene were incorporated into a control 


containing rubber and sulphur in the ratio 90:10. 
Another control containing, in addition, 5% of zino 
oxide, had also small quantities of the accelerators 
added to it. In order to make the quantities of 
accelerator the same, allowance had to he made for 
the presence of 33 % of water in the accelerene. 
The six mixings were thus made up as follows, 
figures denoting parts by weight: (l) Control: 
Plantation sheet 90, sulphur 10. (2) Control 98, 

D.P.G. 2. (3) Control 98, accelerene 3. (4) Zinc 

oxide control : Plantation sheet 45, sulphur 5, zinc 
oxide 50. (5) Control (ZnO) 100, D.P.G. 1. (0) 

Control (ZnO) 100, accelerene l.J. The length of 
time at a temperature of 112 C. necessary to vul- 
canise test pieces made up with these mixings, so 
that they reached a standard elongation under a 
standard load, is shown in Table L The acceleration 
is calculated as a percentage of the time of \ulcnn- 
isation of the appropriate control 
Taulk I. 


Mixing, 

Tilin' of 

> uli-iuKitlon nt 

IU J u (2S7 V K.l 

A<vi lnnthm 

\ 

:i hr 

20 min. 

Mil 

3 

ir» „ 

2 hr. 

02 

4 

. 

r» 

1 r» min. 

87 

o 

17 „ 

SH 


D.P.G. is seen to be an accelerator of practically 
the same power as accclcrcnc. The presence of 
zinc oxide does not appear to have much ('fleet on the 
activity of either, but that, is really due to the defects 
of the method of investigation, which involves 
comparatively small extensions. Further, the mix- 
ings used are probably not suitable for the two 
accelerators concerned, though they are very useful 
generally for comparing different materials. 

In order to provide a more reliable comparison 
between the two accelerators, they were incorporated 
into mixings of plantation sheet 100, sulphur 10, 
D.P.G. }, and (A) zinc oxide 5 or (15) light magnesium 
carbonate 5. A 1 and TP are similar mixings contain- 
ing accelerene, allowance again being made* for the 
moisture present. The four mixings were vulcanised 
for various lengths of time in the form of slabs, from 
which ring test pieces were cut for testing on the 
Sehopper machine. The results of these tests are 
shown in Table I L 

Taut II. 


Mutiny A . 


Thru* of 


Hu. -il 

Tough nm 

Mill' 

l’> e. .kit g load 

Irnglh, 

600% load, 

lit i42 i a 

kg /nuiC. 

% 

kg./tnm*. 

ft hr 

1 44 

817 

0 41 • 

I 

1 30 

702 

046 

1 

DOS) 

073 

0-0*2 


U 83 

592 

0 73 

Mtnnti J‘. 

20 inlii. 

1 33 

875 

0 31 

oo ,, 

1-03 

804 

0 35 

60 

0 24 

465 

. — 

11 hr. 

0 25 

403 

. — 

Mucin;/ U 

20 min. 

0 59 

840 

0 23 

* hr. 

005 

903 

0 24 

2 .. 

0-83 

80S 

0-30 

Mutiny B\ 

15 min. 

0-90 

886 

0 24 

25 „ 

1 60 

800 

Oil 

35 „ 

1 35 

834 

0-44 


Comparison of the tensile figures for A and A 1 
shows that, as far as strength is concerned, they are 
very similar. A 1 vulcanises slightly faster than A, 


Journal of the Society of Chemical Industry . 

AmKH. — TkE Use OF DlPHEOTLaUANIDlNE AS AN AcOKLEUATOlt OF VULCANISATION. {April 25, 1924. 


indicating that accelerene is the better accelerator of 
the two. It is noteworthy, however, that D.P.G. 
has a greater toughening effect than accelcrene. 
The result of comparing B and B 1 is soinewliat 
similar, except that the strength of the D.P.G. and 
magnesia mixing, B, is wry poor. 

From this preliminary investigation, then, it may 
be concluded that accelcrene and the accelerator 
under consideration art* not very different in activity ; 
but it is also obvious that they are somewhat different 
in action. 

In using such a substance tin* first necessity is to 
know the proportions of sulphur and accelerator 
which will give the most satisfactory results from 
the point of view of tensile properties, rate of cun*, 
flatness of cure, toughness, and ageing. Tn the 
absence of any theoretical guidance, beyond ver\’ 
general statements, the only means of determining 
the optimum quantities of sulphur and accelerator 
is to adopt the method of trial and error, which was 
accordingly clone 

To hard line Para containing .V),, of zinc oxide were 
added quantifies of sulphur ranging from 1.1% to 
lf>% of the rubber. To these different batches were 
again added quantities of D.P.G. ranging from J% to 
1% on the rubber, so that practically all possible 
combinations of sulphur and accelerator were in- 
vestigated. The results an* indicated in Table TIT. 
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Hard fine Para was used throughout, in 

order to he 


reasonably certain of dealing with a normal rubber. 


The mixings w r ere made up in such a way as to 
eliminate errors arising from slight deviations in the 
proper quantity of sulphur, and the rubber w as mixed 
so that the amount required for the experiment 
would be as nearly uniform as possible. After the 
mixings had been prepared, the}^ were heated over a 
range of cures in a “ daylight ” press, in the form of 
slabs. The time necessary being in some instances 
short, the heating was carried out at 135° C., except 
for the controls and for mixings containing 1 k % 
of sulphur, which were heated at 142°. When the 
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mixings had been vulcanised, ring test pieces were 
cut from the slabs and tested on the Schoppor ma- 
chine, giving the tensile data shown in Table III. 
Each observation of load and final length is the 
average of three readings. Before proceeding to 
general conclusions, the properties of each mixing 
aro considered in detail. 

No attempt was made to vulcanise a coni rol mixing 
containing 1$% of sulphur. The addition of {% of 
D.P.G. to such a mixing enables it to be properly 
vulcanised, alt hough the tensile strength is very poor. 
It appears to be fully cured in about 3 hours at 1 42 (\ 
Increasing the D.P.G. to improves the strcngtli 
slightly, and reduces the time required to 2 hours. 
The third mixing of the series containing l° u of 
accelerator possesses quite good tensile strength, and 
is fully cured in H hours. It is very noticeable that 
the addition of D.P.G. causes a marked increase in 
the toughness of the mixing, the increase becoming 
I greater each time the accelerator is augmented. It 

1 [ appears probable that when these* mixings are 
vulcanised beyond their maximum tensile point thev 
become softer. This may bo an indication of de- 
^ vulcanisation, due to prolonged heating in the presence 
i of an active accelerator and a si nail quantity of sulphur, 
i In the case of the 3% sulphur mixings it was 
possible to compare the control with tin* accelerated 
' mixings. The addition of J% of D P.G. to the stock 
[ makes practically no difference to its properties 
beyond reducing the time of vulcanisation, as imh- 
[ rated by the maximum strength, from 12 hours to 
j S hours at 135° (!. Further increase in the quantity 
[of accelerator up to J% ensures an increase in both 
strength and toughness, and brings about a reduc- 
tion in the time of vulcanisation to 4 hours The 
1% and 1% mixings show a very decided improve- 
ment- in tensile properties. The toughness of each 
mixing increases with the addition of D.P.G., and 
in both eases flat curing properties are beginning to 
be evident. Idle strength attained by the last of 
the 3% sulphur senes is noteworthy Avhen considered 
\ alone, and is outstanding when contrasted with that 
of the control. 

The same features may be noticed by referring to 
(he tensile ligures for the 5% and 7A% sulphur 
mixings. 'The various effects, however, are becoming 
very much intensified with increase m the quantity 
of sulphur. The only exception to this is that in 
the ease of the two mixings containing only J% of 
■accelerator, tin* tensile strcngtli is less than that of 
the control. The 7 \ % sulphur mixing with 1H 0 
of D.P.G. gives a strength of 2-13 kg. per yq mm. 

The 10% and 15% sulphur mixings represent a 
retrogression. They do not reach the same strength 
or toughness as the previous mixing, although there 
is a slight increase in acceleration. Reduction in 
strength with the addition of small quantities of 
D.P.G. is again noticeable. In spite of the retro- 
grade movement with respect to tensile properties, 
both series of mixings are still satisfactory as regards 
strength, especially those containing larger quantities 
of accelerator. 

In order to demonstrate the general features of 
D.P.G. as an accelerator, and to indicate clearly the 


typo of mixing in which it should be used, a series 
of diagrams have been made Fig. 1 shows how the 
maximum load obtained over the range of cures 
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behaves with different quantities of accelerator 
ill. mixings containing different quantities of sulphur. 
After the points on this diagram had been plotted, 
it w'as found that they lay on a series of curves which 
corresponded to the different- proportions of sulphur. 
I his is the case, also, for the other diagrams, except 
for Fig. 4, which is an indication that the quantity 
of' sulphur present is one ol the main factors deter- 
mining the properties of mi accelerated mixing. 
Reverting to Fig. 1, it is clear that- for every mixing, 
increase in the quantity of D.PG. produces an 
increase in strcngtli, the increment being greater 
Avhen tin* quantity of accelerator present is small 
than "when it is already large As sulphur is added 
up to 7A%, the curves move furl her away from the 
D.P.G. axis and do not intersect, showing that- the 
breaking load becomes greater as the proportion 
of sulphur is increased, no matter what quantity 
of accelerator is present. The 10% and 15% curves 
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lie, however, nearer the vertical axis, which indicates 
that for all quantities of D.P.G., adding sulphur 
beyond 7J% causes the strength to decrease. This 
result cannot bo due to the addition of sulphur 
alone, for a 10% sulphur mixing containing no 
accelerator possesses a better tensile strength than 
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one containing 7i%; it must therefore be due to the 
sulphur and D.P.G. together. 

Fig. 2 shows the relation betweon the toughness 
(measured by the load required to produce a final 
length of 800%) of the mixings when they are at 
their maximum strength, and the quantity of 
accelerator present, for the different proportions of 
sulphur. This is thus a comparison of the toughness 
of the mixings under similar conditions of cure. 
As noted above, points when plotted lie on curves 
corresponding to the proportion of sulphur in the 
mixing. Further, however, for small quantities of 
sulphur the curves are straight linos, showing that 
the additional toughness due to the accelerator is 
practically pro] national to the quantity of D.P.G. 
present. For all the curves the toughening effect 
increases with the addition of accelerator. When 
the amount of sulphur present is large, the increase 
is greatest when the proportion of D.P.G. is small. 
As regards their position relative to the D.P.G. axis, 
the curves on Fig. 2 are similar to those on Fig. l,the 
toughening effect increasing for ail quantities of 
D.P.G. ii]) to 7.1% sulphur and diminishing for 
ipiant it ies of sulphur greater than that. Toughness 
and strength thus vary similarly in mixings acceler- 
ated with D.P.G. 
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Fig. 3 shows the time (at 135° C.) required to 
reach the maximum strength, plotted against quantity 
of accelerator. Again, curves for the different 
proportions of sulphur can be drawn. Their position 
with respect to the D.P.G. axis indicates that as the 
quantity of sulphur is augmented, the time of cure 
is reduced, and 1 here is no break in the continuity 
of this law at the 7£ % curve. From H% to 15% 
sulphur the curves gradually approach the vertical 
axis. The portions of the curves above the i% line 
are practically parallel to the D.P.G. axis, indicating 
that there is almost no increase in acceleration when 
more than \ % of D.P.G. is added. The acceleration 
is produced greatest with small quantities of sulphur, 
and the lower part of the curves being almost parallel 
to the time axis, the maximum increase in acceleration 
is obtained with proportions of accelerator less than 
The slope of the lower part of the curves 
gradually diminishes as sulphur is added, so that for 
large proportions of sulphur a small quantity of 


D.P.G. is almost as effective in reducing the time 
of cure as a large quantity. 

An attempt has been made in Fig. 4 to show that 
when use is made of an accelerator, certain limitations 
are imposed in order that the good qualities imparted 
by such a material may be utilised to their fullest 
extent. The three properties which are most likely 
to require consideration in producing a new mixing 
are time of vulcanisation, strength, and toughness. 
Fig. 4 shows maximum strength plotted against the 
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time (at 135° 0.) required for its development. A 
similar diagram could be drawn for toughness. For 
convenience in identification purposes points repre- 
senting mixings containing the same quantity of 
sulphur have been connected up. It will be observed 
that the majority of the mixings reach their best 
strength between 1 hour and 3 hours at 135° 0. A 
few of very low strength take longer. This indicates 
that if a mixing is to be produced containing D.P.G. 
possessing good tensile properties, other circum- 
stances must be such that it can be heated for about 
1 hour at 135° C. subject to the influence of the 
compounding ingredients used. A similar diagram 
for toughness is not shown here, but it should be 
noted that satisfactory mixings containing D.P.G. 
will have certain definite limits of toughness between 
which they will lie, again subject to the effect of 
other ingredients. This is very important technically, 
as it indicates that radical alterations may have to 
be made in the compounding ingredients of a technical 
mixing when this accelerator is added in order that 
the accelerated mixing may possess exactly similar 
properties to the original, or conform to some specifica- 
tion. In some cases it is conceivable that the use 
of D.P.G. may be impossible. 

Hitherto, in discussing the results, it has been 
assumed that the time taken to reach the maximum 
strength indicated when the mixings were fully 
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ralcanised. In Tabic IV. arc given times of vul- 
janisation which arc considered suitable for technical 
vork, together with tho strength developed. 


Tabus IV. 
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0 43 

0 88 
\ 28 
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0 89 

1 40 

073 
110 
1 43 
l 40 
O’ 84 
1 23 
J 50 
1 40 
1 01 
1 18 
1 41 
1 30 
0 85 
1 41 
i i;> 
1 30 


These have been arrived at by taking the first cure 
riving a reasonably good strength. In most cases the 
naximum strength is not reached until the mixing 
las been heated for a considerably longer period’, 
md in all instances except for a few mixings contain- 
ng a small quantity of sulphur or a small quantity of 
Lccelerator, there is a long range of time over which 
rood tensile properties may be obtained. For 
ethnical work, therefore, most of tho above mixings 
jossess a very big margin of safety. Reference to 
[■able ITI. shows that this accelerator produces mi\- 
ngs which arc very much flatter curing limn the 
lontrols. This must be reckoned as one of the most 
raluable properties of L).l\G. 

From the above investigation it may be concluded 
hat. the best type of mixing io use with this acceler- 
ator is one in which the quantity of sulphur is in the 
Lcjghbourhood of 7£% of the rubber, and the acceler- 
ator approximately A % of the rubber. The quantity 
>f sulpliur necessary to bring out the full effect of 
).P.G. is thus rather in excess of what might have 
►ecu expected. 

Hitherto, this work has dealt with mixings ’which 
re practically pure, containing only sufficient zinc 
xide to activate the D.P.G. The possibility arises, 
lowcvcr, that the conclusions may not be valid 
Jr compounded mixings particularly wlien active 
igredients are present. As it is certain that 
: the presence of active fillers does not invalidate 
ho previous results, inactive fillers will not, it is 
ufficient to investigate how D.P.G. behaves in mixings 
ontaining largo quantities of zinc oxide and light 
lagnesium carbonate. Litharge is not considered, 
s it is such a good accelerator by itself, that it does 
ot appear necessary or advisable that it should he 
sed along with a powerful organic accelerator, 
accordingly, the next portion of tho experimental 
r ork dealt with mixings containing large quantities 
f zinc oxide and of light magnesium carbonate, 
n order to reduce the work necessary to a manageable 
mount, four representative mixings were chosen in 
ich a way that the conclusions from their behaviour 


would bo general for any combination of accelerator 
and sulphur. Two of the mixings contained a large 
quantity of sulphur with large and small quantities 
of D.P.G. respectively. The other two mixings con- 
tained a small quantity of sulphur a\ it li large and 
small quantities of D.P.G. respect ixoly Again, 
instead of adding different amounts of tiller to these 
control mixings, tin* largest quantity of zinc oxide and 
of magnesia which can be efficiently used in rubber, 
was fixed upon as a suitable quantity to investigate. 
This procedure is justifiable in that addition of these 
substances up to that amount causes a progressive 
change in the physical characteristics of the rubber, 
and maximum effects were therefore being investi- 
gated. The actual quantity of tiller which was 
added, namely ‘10% of zinc oxide, and 15% of light 
magnesium carbonate, had already been determined 
in previous experiments, and is in accordance with 
that indicated by VViegand (India Rubber 1020, 
60, 423). 

Fa eh mixing w r aa cured over a range so as to exhibit 
the maximum tensile properties, and ring test pieces 
from each heat were tested on the SehopjxT machine. 
The resulting tensile figures are shown in 'Pablo V. 
For convenience the tensile figures for the controls 
have been abstracted from Table 111., and are shown 
alongside those of theeorresjHmding zinc and magnesia 
mixings. Tho figures given in the table arc* again 
average values obtained by breaking three rings. 
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With mixings containing a large quantity of sulphur 
and 1% of accelerator, the addition of zinc oxide 
causes a reduction in strength, and also probably 
slows down the rate of vulcanisation. It produces, 
however, a slightly tougher rubber, this effect being 
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rather more marked at an advanced state of cure. 
The addition of magnesia to the mixing decidedly 
improves its qualities. Increased strength is obtained 
from a rubber already outstanding in this respect, 
coupled with a considerable increase in toughness, 
rendering the magnesia mixing sujKTior to the zinc 
mixing. The addition of magnesia also appears to 
produce further acceleration in the rate of vulcanisa- 
tion. 

Similar effects are noticeable with mixings contain- 
ing a large quantity of sulphur and a small quantity 
of D.P.G. The control mixing in this instance- - 
not a particularly good one in respect of tensile 
properties - is not improved by the addition of zinc 
oxide. The strength shows a distinct tendency to 
drop. The maximum strength is not attained until 
4 \ hi*s., as against 3 hrs. for the control. The only 
improvement effected by the addition is a slight 
increase in toughness. Very different is the action 
of the magnesia. The strength is very much in- 
creased, and the rate of euro of the control not only 
maintained, but probably slight !y increased. Again, 
there is a great increase in toughness. Perhaps the 
most remarkable' feature of this magnesia mixing is 
its flat -curing property. The strength remains good 
from lV, to -I A lirs., and though the mixing is gradually 
increasing in toughness the increase is not great. 
The other magnesia mixing possessed the same fiat- 
e ii ring properties as regards strength, but not as 
regards t ouglmoss. 

The mixings containing a small quantity of sulphur 
villi a largo quantity of accelerator show the effects 
due to the addition of the two fillers better than 
an\ others. The addition of zinc oxide in this ease 
produces practically no alteration in strength, and 
there is a slight increase in toughness. The rate of 
cure, however, is slowed down very considerably, 
the increase in the time required to reach t lie maximum 
strength bring 1] hrs. on an original heat of hrs.. 
or 100%. The zinc oxide mixing shows rather a 
long range of cures which give good strength. The 
action of the magnesia is very marked. There is an 
increase in strength, coupled with a slight increase 
in the rate of cure. A very great toughening effect 
is produced. Tn respect of strength the mixing is 
very flat curing. In general qualities this magnesia 
mixing is very much superior to the corresponding 
zinc one. 

The last lot of mixings containing a small quantity 
of sulphur along with a small quantity of PPG. 
is very disappointing. The control in this instance 
has poor tensile properties, and the addition of 
tillers does not improve matters. Both zinc oxide 
and magnerta seem to slow down the rate of vul- 
canisation of t hi' already slow -curing control. 

Considering these results generally, it is evident 
that the effects produced by r the addition of zinc 
oxide to a mixing accelerated with P.P.G. are not 
very desirable. Firstly, no increase in strength is 
produced, there being in fact a slight diminution, 
which, however, is negligible, particularly as the 
accelerated mixings are usually very strong. The 
toughening effect is less than would have been 
exj>ected. That is, the zinc oxide has a smaller 


effect on the accelerated mixing — which has already 
been toughened — than it has when no accelerator 
is present. The magnitude of the toughness induced 
by zinc oxide varies with different t ypes of mixings, 
increasing as the sulphur decreases or with decrease 
in the quantity of accelerator. It is a well-knowm 
fact that the addition of an active filler to a mixing 
already containing another active filler produces 
less increase in toughness than if the second filler 
had been added to a pure stock. In the case under 
consideration, sulphur and accelerator behave as if 
they were equivalent to an active filler, so that the 
full benefit of the toughening powers of the zinc 
oxide is not obtained. Another disadvantage of 
using D.P.G. in zinc oxide mixings is the reduction 
in the rate of cure produced by so doing. .This 
retarding effect, of the zinc oxide is greatest win m 
the quantities of accelerator and sulphur presei ht 
are small. It can be shown that zinc, oxide alo ,nc 
has no effect on the time of cure as measured by t, fyc 
time taken to reach maximum strength, so that tl he 
retardation noted above must be due to thi zi) fie 
oxide and D.P.G. conjointly. It is, in fact, a rev ersal 
of the activation process. The activity of P.PV'i 
must be brought up to a maximum by the 
addition of zinc oxide and then slowly reduced. 
The magnitude of such an effect would obviously 
be influenced by the amount of sulphur and acceler- 
ator present, and, in particular, it would be greater 
with small amounts of accelerator. From the 
behaviour of the mixings investigated, it is concluded 
that P.P.G. should not be used in zinc oxide mixings 
unless it is permissible to have present as much as 
1% of P P.G. on 1 he rubber along with a fairly 
high sulphur content. 

The general effects of the addition of light mag- 
nesium carbonate to D.P.G. mixings are very different 
For all mixings except when accelerator and sulphur 
are both present in small quantities, the addition 
of magnesia produces an increase in strength, an 
increase' in the rate of cure, and a toughening effect 
very similar to what would be obtained if no acceler- 
ator had originally been present. The increased 
strength is most marked when a small quantity of 
accelerator is used along with a large quantity of 
sulphur. The augmented toughness is perhaps most 
marked with a small quantity of sulphur and a large 
quantity of accelerator. Although it fails to effect 
any improvement in mixings where both the sulphur 
and accelerator content are low, the mixings examined 
above are sufficient to show that in magnesia mixings 
the good properties of tiffs accelerator are . 
exhibited to their fullest degree. 

Hitherto, nothing has been encountered which 
would indicate that as an accelerator P.P G. behaves 
any less efficiently in compounded mixings than in 
mixings containing nothing but rubber, sulphur, and 
sufficient zinc oxide to activate it. However, in 
making experiments with accelerated mixings con- 
taining brown rubber substitute, considerable trouble 
was experienced due to porosity. It has since been 
noted (Lefebure, India Rubber J., 1923, 66, 932) 
that P.P.G. does not give good results with mixings 
containing white substitute. To investigate this 



journal of the Society of Chemical Industry . 

April 26, 1924.} AMES.— TllE USE OF BlPKKNYXrurANTDINE AS AN ACCELERATOR OF \ Vf.CA NLSATIO N . 123 T 


matter, a control (1134 pts.) consisting of hard lino 
Para 100, zinc oxide 0, sulphur 74, and D.P.G. 1, 
was tested alone and with increasing quantities of 
brown substitute as shown in Table VI. The control 
and the lirst four mixings were heated in an auto- 
clave press in the form of slabs for J hr. at 135° C. 
The last, mixing was heated in the same way for 1 hr. 
it 142° 0. .Tn none of the samples could any signs 
ot porosity be defected. 




Taiu.c VI. 

final 

Touirhnom 

Mivimt. 

Cure. 

I.o.id. 

length. 

800% load 



Kk nine 

% 

k« mm 4 . 

Control 

J hr. 

1 Ml 

Sts 

t 47 

1"„ Sub. 

t n 

1 71 

S10 

1 30 

5% 

i „ 

1 70 

s:;s 

1 lit 

10% 

j 1 9 

1 02 

81*1 

J 00 

4<>% „ 

i 

i .. 

1 02 

70S 

1 0! 

40% ,, • 

0 00 

071 



* With additional 0% of light magnesium carbonate 

As might have been expected, with increase in the 
quantity of substitute the strength diminishes. 
The mixings also become rapidly softer, and that 
may be taken as an indication of the rate of cure 
being slowed dmvn as the substitute is increased. 
Magnesia was added to the last mixing in the hope 
that it would effect an improvement. The reverse 
is the case. The porosity encountered in mixings 
Ipf this type is probably duo to the slowing down of 
[the rate ot cure. Prom these results it would appear 
khat 1>.L\G. should not be used along with mixings 
[containing brown substitute. Although figures are 
not given, t lie same conclusion applies to white 
substitute. Probably the reason for this ineom- 
ipatibility of substitutes and accelerator is to be 
pound in the traces of arid always present in these 
! materials. 

Another factor which requires consideration when 
an accelerator is added to a mixing is its influence, 
jf any, upon the ageing properties of the rubber. 
There lias, perhaps, always been some suspicion 
[hat rubber containing accelerators is liable to perish 
more rapidly than ordinary mixings. This point 
was investigated for D.P.G. by subjecting two of the 
•mixings to an artificial ageing test in an oven. As 
there is a general similarity in behaviour amongst, 
the mixings dealt with, the choice of txvo, as being 
sufficient to indicate the ageing qualities of D.P.G 
piixings in general, seems legitimate. The mixings 
ffiosen contained large and small quantities of sulphur 
vspecti vely, with enough D.P.G. in each east 1 to 
■lisure that the mixings would possess reasonably 
2 ood strength when pro]>erlv cured, and would also 
be fairly fast curing Both mixings contained hard 

I nc Para 100, and zinc oxide 5, whilst A contaimd 
i addition pts. of sulphur and 4 of D.P.G., and 
I 3 of sulphur 1 of D.P.G Large batches of A 
nd B were mixed, and sufficient of both vulcanised 
to provide 55 rings for testing on the Sehopper 
machine. Each mixing was vulcanised for two differ- 
ent times, one of which was supposed to be below* 
that giving the optimum tensile figures, while the 
other was supposed to be that giving the maximum 
strength. However, the heats for A turned out to 
bo rather long, and both are actually over-cures. 
In order to eliminate errors in vulcanisation, as many 
slabs of each mixing wore heated together as practical 


difficulties would allow . After curing, five rings of 
each heat were tested, and the remainder of the slabs 
put into a ventilated oven which was automatically 
kept at a temperature of 7<> ’ ('. Pack day after 
this slabs were removed, allowed to coni, and tested. 
Tensile figures for every second day are shown in 
'Table VII., readings representing averages being 
obtained by breaking f> rings. 

With mixing A the loads obtained for both cures 
gradually diminish from the start, which shows that 
it has been over-cured. In spile of this the load 
shows no sudden decrease until the 10th day. This 
is better than the usual behaviour of rubber -sulphur 
mixings. 'The strength remains quite noteworthy 
for 0 days. As the rubber ages there is a gradual 
increase hi toughness, but not as much as might 
have been expected. 'The longer cure represents a 
rather bad over-cure, and the strength breaks down 
after tw r o days, as an unaceelcratcd mixing would do 
under similar circumstances. Considering that the 
short cure is an over-cure, mixing A possesses very 
good ageing properties. 

Mixing B ap|>ears to be very outstanding in ageing 
qualities. In the ease of the short cun' the load 
slowly rise* to a maximum which is reached in 5 days, 
and then gradually diminishes. 'The long cure 
reaches its maximum in two da\s Both heats 
must, therefore, have been under-cures, although 
th«? longer heat is practically a correct cure. Tn 
neither ease is there much increase in toughness, 
nor does either heat show signs of breaking up after 
Iff days in the oven. 'The strength of the longer 
heat is still at 1-41 kg per sq mm. after 10 days, 
which is quite outstanding. 
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From this it is evident, that D.P.G. mixings show 
good ageing qualities when subjected to artificial 
ageing. On the whole, it is probable that mixings 
containing a small quantity of sulphur age better 
than those containing a large quantity, but there 
appears to be not the least danger in using a large 
quantity. 'The smallness of the increase in toughness 
us D.P.G. mixings age may prove a valuable property. 

Besides the possibility of the use of an accelerator 
.spoiling the ageing properties of rubber, another 
contingency which lias to be guarded against is the 
possibility of the accelerator being sufficiently active 
to cause premature vulcanisation while mixing 
operations are being carried out, or during subsequent 
calendering or extruding of the mixing. This 
phenomenon is one which does not lend itself very 
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readily to strictly accurate investigation. However, 
an attempt has been made to deal with the problem 
in the following way. The mixing chosen contained 
rubber 100, zinc oxide 5, sulphur 7J, and D.P.O. 1%, 
and was one of the fastest curing D.P.O. mixings 
obtainable. Small portions of the mixing were put 
into a mould similar to those used for the oil-bath 
method of heating (Comm Netherlands Govt. Inst., 
1917, 199). After clamping up, this mould was 
placed in a water-bath which could be kept at any 
desired temperature up to boiling point, and allowed 
to remain for 5 hours. Samples were heated at 70°, 
78°, 88°, 99°, and 97° (\ After heating, each sample 
was carefully examined for signs of curing, a good 
test being to note the behaviour on passing through a 
hot mill. The samples heated at 70° and 78° showed 
no signs of vulcanisation. That heated at 88° was 
just set. In the case of the 93° and 97° samples, 
there was no doubt that some vulcanisation had 
taken place. The critical temperature of this acceler- 
ator is, therefore, somew here about 88 0 That is to 
sav, below that temperature there is either no vul- 
canisation, or the process is so slow as to escape 
detection. There is, however, another factor to ho 
considered in connexion with premature vulcanisa- 
tion, that is the rapidity with which the acceleration 
increases as the temperature rises above the critical 
value. The actual investigation of this at low 
temperatures would he laborious if not impossible, 
hut from the known acceleration at 135° C. it appears 
that the acceleration will not increase sufficiently 
rapidly round about 100° to render premature 
vulcanisation a danger. This becomes more evident 
when the actual temperature reached on a mixing 
mill is considered. The temperature of several 
batches was taken immediately after removal from 
the mixing mill. As these hatches -were from f>() to 
100 lh. in weight, and were in the form of compact 
rolls, the temperature of the centre of a roll will he a 
good indication of the temperature reached on a 
mixing mill. This was observed for a variety of 
technical mixings and found to vary from 81° to 85°, 
which is below the critical temperature for D.P.O. 
There should, therefore, be little danger of premature 
vulcanisation in the case of D.P.O. mixings, particu- 
larly when it is remembered they will only be at that 
temperature for a short time. 

In considering the milling and mixing of accelerated 
mixings, another interesting point arises. It is 
wtII known that a number of organic accelerators 
have a marked dopolymerising effect on rubber, and 
therefore they may be used to reduce the time of 
grinding necessary before solid materia la can be 
incorporated. D.P O. possess this property in no 
inconsiderable degree, as will be seen by the following 
experiment. 

A batch of rubber was ground for 20 minutes and 
1 % D.P.O. added during the last two or three minutes. 
Another similar batch w r as ground for the same 
length of time, but the 1 % D.P.O. was added at the 
start. When solution viscosities of the two rubbers 
had been determined by means of the Ostwald viscosi- 
meter it w r as found that the first batch gave a viscosity 
number approximately twice that of the second 
batch. This indicates that by the addition of D.P.O. 


to rubber before grinding or at the start of grinding, 
less time will bo required to reduce the rubber to a 
certain degree of plasticity than if no accelerator 
had been present. 

Summary. 

The conclusions reached in this paper may bo 
summarised as follows 

( 1 ) Diphenylguanidine possesses accelerating powers 
of the same order as p-nitrosodimethylaniline. 

(2) Diphenylguanidine improves the strength and 
toughness of mixings and imparts flat-curing 
properties. 

(3) The optimum quantities of diphenylguanidine 
and sulphur aro | to J% of the former, and 
5 to 7% of the latter. 

(4) This accelerator gives similar results with 
mixings compounded with zinc oxide and light 
magnesium carbonate. It is more satisfactory, 
however, with large quantities of magnesia than 
with zinc oxide. 

(5) Brown and white substitutes appear to h‘ V 

retarding effect, and such mixings do not zl] 1 
good results. j 

(6) Diphenylguanidine mixings possess exed’j j 

ageing qualities wdien subjected to ei' 1110 
ageing tests, particularly if the sulphur dumb 
is low r . viouslv 

(7) There appears to be little danger of pr( i00el er- 
vulcanisation when this substance is prr> 1Ta , 

. . X T|K» 

mixings. 

(8) Diphenylguanidine possesses the property of 
softening rubber. 

In conclusion, the author has to acknowledge his 
indebtedness to the management of the North British 
Rubber Co., in whose laboratories the above investi- 
gation was carried out, for permission to publish this 
paper. 

Castle Mills, Edinburgh. 


THE DISTRIBUTION OF THEOBROMINE 
DURING THE FERMENTATION OF CACAO. 511 

BY A. W. KNAPr AND H. V. WADSWORTH. 

One of the effects of the fermentation of cacao 
is stated by Van Hall in his well-known book to be 
“ the liberation of the theobromine, the substance 
which gives cocoa its peculiar tonic and stimulating 
properties.” 

Hilger and Lazarus 1 have shown the presence of 
a glucoside, Schweitzer 2 calls it ‘‘cacaonin which 
he gives its formula as C 60 H 86 O 16 N 4 , and affirms 
that by the action of an enzyme it is decomposed 
into theobromine, dextrose, and cacao-red. This 
Back 3 expresses in the following equation : — 
C« 0 H 86 O 15 N 4 |-8H 2 <M250 

Cacaonin 

=C,H t O^ 4+ fiC,H t2 O t +C 17 H 12 (OH) 10 

Thcobromino Dextroso Oacao-rcd 


•Head at a meeting of the Birmingham Sect on on March 18, 1924. 
1 Hilger, Anoth.-Zttt , 1892, 469. 

1 Lazarus, Botaniacnes Centr., 1893, 41 , 296, 

1 Ph*rm. Ztg., 1898, 42 , 389. 

1 Sack, J. Bull. No. 10, 1908, Dept, of Agriculture, Surinam. 
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On the other hand, A. Goris and G. Fluteaux 4 , 
Ult-6e and van Dorssen,® failed to find eacaonin, or 
any analogous substance. 

The above equation is difficult to accept for many 
reasons. If all the theobromine in unfermented 


Forastero cacao existed as eacaonin there must ho 
it least 10*5% of the glucoside present, and con- 
sidering that 50% of the bean consists of fat, it should 
be a very obvious constituent of the bean. Further, 
luring drying the brown colour (? cocao-red) of the 
bean continues to develop, but the fermented bean 
iocs not contain any more reducing sugars than the 
inforrnented bean. Whilst in the opinion of the 
^resent authors the presence of eacaonin requires 
urther confirmation, it is admitted that there may 
be present in the unfermented bean a compound of 
jheobromino and tannin 5 , but if there is, it must 
pe very easy to decompose. For example, a weak 
ilkali like magnesia must completely decompose it. 

^Fermented and unfermented beans were finely 
b< !\d Part of each of these was heated for one 
ith 5% sulphuric acid. The theobromine 
fen determined by the Dekker process, in which 
lia is used. 



Tlieobromino by Dekker process. 
Original fiarnple. 

1-58% 
nr,% 


. unfermented 
, fermented 


After hydrolysis. 
1 .< 2 % 

1 03% 


kit D 'Jr results suggest that, allowing for the error 
t0I isAK' may occur in the Dekker process, if a glucoside 
*#r hydrolysable compound is present, the magnesium 
Foxkle is a sufficiently strong alkali to decompose it 
'completely. 

An attempt was made to settle this question of 
the presence of a glucoside by using Maupy's method 
of determination of the theobromine, because this 
method depends on its solubility in phenol-chloroform, 
without either acid or alkaline treatment. Bv this 
method 145% of theobromine was obtained from the 
[fermented beans, and lvl5% from the unfermented. 
Even if it had not been evident that the theobromine 
from the fermented beans was the more contaminated 
with colouring matters etc., 0*1% would be a small 
amount of theobromine to have been liberated by 
fermentation. It was also attempted to extract 
the theobromine direct from the dry material by 
'means of chloroform. The extract was washed with 
light petroleum to remove the fat, and the theobrom- 
ine dissolved in water to separate it from insoluble 
material ; 0-90% was obtained from the fermented, 
and 0-79% from the unfermented cacao. This result, 
must be accepted with caution, as it is obvious that 
in neither case was the whole of the theobromine 
extracted. Finally the most- accurate method of 
determination known to the authors 0 was tested 
on ground cacao nib from which the fat had been 
extracted. Part of this material was first treated 
with 10% hydrochloric acid for four hours at 95" C. 
The results obtained show that the acid treatment 
caused not the slightest increase in the amount 
of theobromine found. 


4 Ball. Scl. Pharmacol., 1910, 17, 599. 

•Fritach J. “ Fabrication du Choeolat,” 1910, Paris. 
•Wadsworth, R. V„ Analyst, 1021, 46, 32, 


Theobromine In dry fat -fro© nib. 

Cacao Without add treatment. With add treatment. 

Well fermented 3 a mu lea .. 2 48% .. 2-44% 

Lightly fermented Arriba . , 2 08% [ :t 00% 

Totally unfermoutod Accra 3 80% .. 7<j% 

P On treating the residues from this method by 
other processes, no further theobromine has been 
obtained. 

Instead of an increase in theobromine in fermented 
eaoao, it lias invariably been found in ramus of the 
same kind that the fermented samples contain less 
theobromine than the unfermented. From our 
knowledge of the fermentation of cacao this is what 
would have been exjiected. The bean becomes full 
of an acid liquid during the fermentation, which 
results in some of the theobromine going into solution. 
A very little might thus escape in the “ sweatings,” 
i.e. } the juice which runs away. On drying the 
juicy bean, theobromine would tend to be concen- 
trated on the outside, that is the shell, where the 
evaporation Is taking place. Actually it is found 
that the shell of the bean fresh from the pod contains 
only a trace of theobromine, and it is probable 
that any theobromine found therein comes from 
the cotyledons, so that the cacao nib naturally 
contains less theobromine after fermentation. In 
order to determine accurately the. distribution of the 
theobromine that occurs during fermentation, the 
authors arranged with Mr. Stanhope Lovell in Trinidad 
to supply samples of the same mixture of beans after 
various periods of fermentation. Amongst other 
analytical figures on these samples, the theobromine 
and the total nitrogen were determined. 


Trinidad cacao ( mainly Foiaslcro). 


For- Shell 

(on diy hlicll). 


Nib (on dry fut-freo nib) 
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0 24 ■ 

4 84 

| 0 50 

10 

2 23 

1 95 
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0 09 

0 24 

4 71 

003 


Tho mean ot the flgurca for 0 and 2 da\.i h luki u as a basis from which 
fo calculate (he loss or gain. The total nitrogen was determined by tho 
Jvjeldahl process. 

In the above fermentation it is evident that at some 
period greater than two and less than four days, the 
distribution of the theobromine took place. From 
our experience this would be expected to commence 
somewhere about the sixtieth hour, that is, when the 
temperature has risen high enough to kill the bean, 
and the acid liquid 1ms commenced to diffuse freely 
through the cotyledons. The distribution of theo- 
bromine appears to staid, at a fairly definite period, 
and an appreciable percentage of the theobromine 
appears* to go almost immediately into solution. 
There is reason to believe that the theobromine found 
in shell after fermentation really exists as such, 
as it is completely removed from the* dry shell by 
anhydrous solvents, such as chloroform. The theo- 
bromine in the nib cannot be completely extracted 
under these conditions, which may be because the 
solvent does not readily penetrate the cell wall, and 
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a certain observation points either to this, or to- the 
presence of a very easily decomposable compound. 
It has been found to be impossible by any method 
to extract completely the theobromine from cacao 
nib, save iri the presence of water. This corresponds 
to the observation of Oort or 7 concerning the 
caffeine in coffee, and certainly suggests cither the 
presence of a compound which is decomposed by 
water, or that the cell walls are pervious to water 
but not to solvents like chloroform. 

An attempt was made to balance the losses and 
gains of theobromine ; thus after four days’ fer- 
mentation : - 

8f>- 2 parts of nib lost 0*43% theobromine- -0*36 pt. 

14*8 parts of shell gained 2-07% theobromine 
-0-31 pt 

This is a good agreement, but for longer periods 
the loss exceeds the gain appreciably. The “ sweat- 
ings ” contain about 0*03% of theobromine, and as 
roughly 100 lb of dry beans givclO-— 20 lb. of “sweat- 
ings,” loss of theobromine from the beans in the 
“ sweatings ” might account for the difference in the 
figures obtained after four days’ fermentation. After 
four days there are no “ sweatings ” running away, 
and if the theobromine has not been rubbed off the 
shell, it can only be suggested that it has been lost 
by decomposition. Other nitrogenous substances 
besides theobromine are lost in comparatively large 
(piant itics as the fermentation proceeds. It may lie 
pointed out here that it is not usual in Trinidad to 
ferment for so long a period ns ten (lavs. 

An attempt to find out more definitely just when 
the theobromine first went into the shell showed that 
it began within 24 hours, but there was a sudden 
increase between 48 and GO hours. 

IVilod of lenw-ntatlou 

-Trinidad l»oum . 4 1 1 [ 2 2J 3 4 41 days. 

Theobromine in dry 

»lirll (%).. . 0 24 0 37 0 41 0 72 1-2S 1 30 1 43 1 US 1-53 

By the kindness of a cacao planter the authors 
were able to repeal the Trinidad experiments in 
(Vylon on Forastero cacao, and a large number of 
analyses were made. As. the object of the methods 

’Alien ‘•Com! Ortf. \nal.” 48. Vul. VI. 1012, 04(5 Sec Annalen, 
10O8 to 101 1, 


as followed in this ease was merely to remove th 
pulp and give the shell a beautiful appearance, an 
the total period of fermentation did not exeeec 
30 hours, the temperature never rose high enough t< 
produce those changes in the interior of the beai 
which are usually associated w r ith fermentation 
Hence there is very little change in the theobromine 
content of the lieans, or of the shell. 

* Theoforomluc. 
in dry nib. In dry ahell. 

Vr.2 . . 0 03 

1 61 003 

1-54 020 

11.1 .. 0 17 

1-58 0-18 

1'f.ll 0 18 

1 all 0-46 

144. 0 37 

The washing of the beans did not appear to affect 
appreciably the theobromine content of shell or nib, 
a conclusion which in the case of cacao shell is 
contrary to the expectation expressed by one of us 
in a previous paper. 8 

Conclusion .—The figures which are included in 
this paper definitely prove a suggestion originally 
made by one of the authors 8 from an examination 
of the cacao beans of commerce, that theobromiir* 
passes into the shell during fermentation. 

Theobromine, free and combined, exists only ii 
the cotyledons of the fresh cacao bean. The skii 
of the fresh bean is practically free from theobromine 
As fermentation proceeds the temperature rises high 
enough to kill the bean, and at once the liquid which 
permeates the bean contains theobromine. Thus 
theobromine passes into the shell, so that it is usual 
in a well-fermented bean of the Forastero type to 
find from 0-S to 2-08% of theobromine in the dry 
shell, practically all of which has come from the 
cotyledons. Hence the longer the fermentation, the 
less theobromine will be found in cacao “ nibs.” 

The authors wish to thank Messrs. Cadbury 
Brothers, Ltd., for permission to publish this paper, 
the whole of the analytical work for which was done 
in their Research Laboratory at Bournville. 


* Wadsworth, Jl V., Altai} nt, J 4122, 47. 132. 

* Van Hall's “ Cocoa,” p. 31. 
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THE CORROSION OF COPPER AND < 1 opp<T 1 Potassium chloride , Potassium chloride i Copper 
COPPER ALLOYS. | solution (stirred) | solution (stagnant,) | 


13 Y ULrCK F. EVANS. 

It has been pointed out in previous papers 1 that the 
corrosion of metals like zinc, iron, and lead is caused 
by electric currents set up through unequal access of 
[oxygen to different parts of the surface ; the* attack 
[tends to become concentrated at any part of the 
[surface which happens to be relatively inaccessible to 
[oxygen, since that part will form the anode of the ceil. 
It is true that the accumulation of metallic salts at the 
[anodic area may sometimes tend to diminish slightly 
;the strength of the current after a time ; but, unless 
the primary anodic corrosion-product is insoluble, the 
current will not usually drop to zero. In the corro- 
sion of a noble metal such as copper, the E.M.F. 
set up through “differential aeration” will always 
[be small, and, if copper salts accumulate to any 
[extent at the anodic places, current may finally 
fceaso to flow ; in that case, corrosion will conn* to 
Im end. 

I The essential difference between the behaviour of 
[copper and that of the more reactive metals is shown 
fby the following simple experiment . If tw'o elect rodes 
jot iron are placed in a divided cell containing potas- 
sium or sodium chloride solution in each compartment, 
and if air, free from carbon dioxide, is bubbled 
through one compartment, a current is produced, the 
aerated electrode being the positive pole ; the same 
effect is obtained if the electrodes consist of zinc, 
cadmium, or load. If, however, the experiment is 
repeated, using copper electrodes, the current pro- 
duced flows in the opposite direction, unless special 
precautions are taken to eliminate oxygen from the 
side over which no bubbles are passing ; if a certain 
amount of oxygen is present on both sides, the pole 
over which bubbles are made to pass becomes the 
negative pole. Investigations have shown that this 
abnormal current is not the effect of aeration, but of 
stirring. If the liquid in ono compartment has 
previously been rendered moderately free from 
oxygen by heating, and if it is covered with a layer 
of paraffin to prevent access of the gas, then when air 
is bubbled through the other compartment, the 
electrode in the “ aerated ” compartment becomes the 
positive pole, notwithstanding the stirring which is 
produced. Thus, under appropriate conditions, cop- 
per obeys the same law as the other metals. 

If, on the other hand, dissolved oxygen is present 
in both compartments, and one side is stirred mechani- 
cally, the electrode on that side immediately becomes 
negative, owing to the removal of copper ions from 
the surface of that electrode, with the production of a 
concentration cell. In fact, the cell 


U. R. Kvan«, J. Imt. Metals, 192H 30, 280 ; J. Oil A Colour Chcrn. 
Aacoe., 1028. •> 160, Proc. Canib. Phil. Soc., 1024, **, 54; Cnem. and 
Ind., 1024, 43 , 222. 


is precisely analogous to the cell 

Copper | Potassium cyanide j Potassium chloride j Popper 
! solution solution. J 

In both cells the copper on Ihe Jeff -hand side acts 
as negative pole (anode), owing to Ihe smaller con- 
centration of copper cations around it ; in the second 
case the copper cations are removed through chemical 
destruction by the cyanide, whilst in the lirst case 
they art* removed mechanically by the stirring. 

The practical consequences of the difference in the 
behaviour of copper and iron are important. Imagine 
an iron article immersed in a stream of running water. 
The corrosion is likely to be concentrated at the* 
recesses or crannies in the surface, since these are the* 
parts least accessible to oxygen ; as the total area 
suffering corrosion is small, the linear rate of penetra- 
tion downwards will he comparatively large. If, 
on the other hand, the article is of copper, corrosion 
is unlikely to occur at these comparatively stagnant 
places, unless they are kept completely free from 
oxygon (p.g , if they are shielded by a layer of a 
substance like cuprous chloride, which absorbs 
oxygen) ; otherwise the attack is likely to be dis- 
tributed over the whole surface of the article — a much 
more desirable state of affairs. Where, however, 
there exist certain limited areas from which the 
copper salts are likely to he removed more quickly 
than from other points, these points may be expected 
to be anodic and to suffer specially rapid corrosion ; 
as will be shown, this local removal may take place 
in more than ono way. 

Thus localised corrosion of copper and copper alloys 
may be sot up : (a) through the preferential removal 
of copper salts from certain areas ; (b) through the 
shielding of certain areas from aeration, giving a 
“ differential aeration cell ” similar to those operative 
in zinc and iron. These causes have been investigated 
by means of observations conducted upon copper and 
various kinds of brass ; the experiments specifically 
described below w r cre earned out with electrolytic 
copper, and a brass containing 63*80% of copper, 
which was practically free from lead. The metals 
were cleaned with emery immediately before the 
experiments. 

(.4) localised corrosion caused through preferential 
removal of copper salts from certain areas. 

(1) Corrosion due to inequalities in the velocity of 
the liquid. — An example of localised corrosion has 
recently been observed in the copper tube of the 
central condenser installed at the Cambridge Univer- 
sity Chemical Laboratory for the production of 
distilled water. The condenser, which is of the form 
shown in Fig. 1, was furnished with a pinched copper 
tube, originally tinned externally ; the steam passed 

D 
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through the tube, and cooling water drawn from the 
town water supply passed outside it. After some 
years the tube failed, and on inspection it was found 
that a very deeply corroded area, with actual perfora- 
tion at one point, had appeared near the bottom, 
at the level where the cooling-water was introduced. 



part of the surface of the lower part of the tube, on 
the opposite side to the corroded patch) make it 
impossible to say that this is the only factor involved ; 
but the description given almost certainly conveys a 
truthful account of the essential mechanism of the 
process. 

(2) Water-line attack in dilute acids . 1 — The local 
removal of copper salts from certain points may also 
be produced by gravity or by capillary forces. The 
well-known water-line attack, which is so character- 
istic of copper and its alloys, affords an interesting 
example. If a sheet of copper (Fig. 2) is] half 
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This was confined to one side of the tube (presumably 
that opposite the inlet pipe) ; the corroded area was 
surrounded by a deep green adherent deposit, mainly 
basic copper carbonate, with some chloride. The 
lower paid of the tube was remarkably free from scale, 
but in Ihe upper part, an adherent scale of calcium 
carbonate bad been produced at the concave portions 
of the tube ; the convex projections were free from 
scale, and were covered with spots of the green 
corrosion -product. 

The production of the scale of calcium carbonate 
indicates that alkali must have been produced at 
the concave portions in the upper part of the tube, 
and suggests that these places were cathodic ; it is 
noteworthy that these are just the places where the 
velocity of the water must have been least. On the 
level of the entry pipe, where the velocity of the 
water was certainly greatest, the copper was evidently 
anodic, and suffered serious local corrosion. The 
green basic salt was presumably produced where 
the anodic product (copper salts), and the cathodic 
product (alkali httiet and interacted. It is unfortun- 
ate that absenotyof information regarding the original 
annealing of the tubes, and uncertainties introduced 
by the fact that the tube was originally covered 
with tin (which covering survived intact over a large 


immersed in dilute sulphuric acid, the surface being 
wetted with the acid above the water-line, very 
rapid attack occurs just below the water-line, and 
the metal may be eaten through within a few days ; 
the attack is comparatively slow if the copper is 
not wetted above the water-line. The explanation 
appears to be as follows. The aerated part above 
the water-line becomes cathodic, and the part 
immediately below the water-line is anodic, since it 
is just from this part that the copper sulphate will 
be removed most- readily ; the heavy solution con- 
taining that salt will sink downwards through 
gravity along the surface of the copper, whilst part 
of the salt will be sucked through capillary forces 
into the liquid film extending upwards over the 
copper surface ; fresh acid free from copper salts 
will flow in laterally to replace the liquid which is 
sinking downwards, and thus the copper salt con- 
centration just below the water-line is always kept 
low, and anodic attack will be concentrated on this 
part. 

The explanation of water-line attack in dilute 
sulphuric acid just suggested is based on that given 

‘Water-line attack in neutral salt solutions often follows a course similar 
to that described in the section on " Corrosion due to drops resting on 
the surface.” 
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r the author in a previous paper 1 , but embodies 
ao certain parts of the views put forward by E. A. 
iX>lton 2 and K. M. Watson 3 ; it attributes the special 
inodic attack just below the water-line to the prefer- 
ential removal of copper salts from that point, 
but it also introduces tho notion of selective aeration, 
md leads naturally to the consideration of differ- 
‘litial aeration cells. 

B) Localised ' corrosion set up by differential aeration 
\ells, analogous to those operative in the corrosion of 
iron and zinc. 

(1) Corrosion caused by contact with a non-conducting 
libs lance . — The general analogy between the corrosion 
f copper and that of zinc, iron, or lead is clearly 
tiown by experiments carried out under stagnant 
and it ions, which exclude complications due to 
birring. It *has been demonstrated in previous 
>apers that zinc, iron, and lead sufTer special cor- 
osion where they art; in contact with non-conducting 
ubstances, such as glass, porcelain, or thread, 
rhich will tend to screen the metallic surface from 
iffusing oxygen. More recently the same effect 
tos produced on copper, in the following way. A 
leet of copper, cleaned with emery, was half 
imersed in a 3% solution of sodium chloride at 
1 angle of (15°, being supported in this position 
j resting on a glass rod. The surface of t lie copper 
els wetted above the water-line, and solution 
i tu rally crept up between the rod and the 
icct. The whole was placed in a large closed 
?ssel to prevent evaporation. After two weeks 
he sheet was found to be very deeply attacked 
rhere it had rested on the glass rod, especially 
t the bottom portion of the rod, the place 
;ast accessible to diffusing oxygen. The oilier 
>arts of tho copper surface, both beneath the 
iquid surface and the wetted area above the water- 
ine, although tarnished, were not sensibly corroded, 
j Analogous results have been obtained with brass. 

! A piece of brass sheet , half immersed in 3% sodium 
'chloride and supported against a glass rod in the 
! manner just described, was found, after two weeks, 

| to be deeply eaten away, where it had leant against 
the glass. Other pieces of brass, placed horizontally 
in 3% sodium chloride in |K)rcelain dishes, with 
weighted watch- glasses resting on them at certain 
points, were found to be attacked locally around 
the points whero the glasses had rested on the brass 
surface. In all experiments tho (anodic) areas 
which had suffered attack w r ere covered and sur- 
rounded by heaps of a loose green-blue salt, which 
was found to be mainly basic cupric chloride. It 
[appears probable that the immediate anodic product 
w r as cuprous chloride, which shielded the surface 
on which it rested from oxygen, and thus promoted 
anodic attack on the brass below ; any oxygen 
which commenced to diffuse through the salt was 
consumed in oxidising the cuprous chloride to basic 
cupric chloride. 

Tho fact that corrosion through differential 
aeration can bo set up in brass by contact with 

*J. Inst. Metals, 1923, 30, 272, 293. 

‘Ibid., 1928, 30, 280. 

'Trans, Amor. JBlectrochom. Soc., 1924. 


non-conductors is of great practical importance in 
connexion with brass condenser-tubes. It has long 
been known 1 that the entry of foreign bodies into 
the tubes of marine condensers is a most important 
cause of the initiation of corrosion ; such foreign 
bodies include sand, coke, wood, cot ton-fibre, 
shells, sea-u r eed, flakes of iron oxide, metallic sul- 
phides or hydroxides. It is probable that the trouble 
usually arises when tho vessels are in port ; stagnant 
conditions then prevail in the tubes, and any foreign 
fragments which may have (Mitered will rest on the 
bottom of the tubes and produce corrosion of the 
type described above. When once a considerable 
deposit of basic salts of copper or zinc has been 
produced, it is likely that tin* corrosion will continue 
at this point in preference to others, even if stagnant 
conditions cease to prevail. In practice it is often 
found that the trouble, once initiated, continues to 
increase long after the vessel lias put to sea, in 
spite of the rapid passage of water through the tubes. 

(2) Corrosion due to drops resting on the metallic 
surface .• — A partial analogy between the corrosion 
of copper and that of iron is also observed on 
comparing the action of drops of sodium chloride 4 
solution placed on the surfaces of the tw y o metals. 
In the case of iron (Fig. 3), as explained elsewhere, 2 
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alkali is formed at the cathodic (aerated) margin of 
each drop, and ferrous salts at the anodic, (unaerated) 
interior ; where the alkali and ferrous salts meet, a 
membrane of white ferrous hydroxide, gradually 
oxidising to brown ferric, hydroxide, appears ; the 
corrosion is confined to the central portions within 
the membrane. This ('fleet develops within a few 
hours. If a drop of sodium chloride solution is 
placed on a copper surface (Fig. 4), t he action is much 
slower, and for some hours no change is observed, 
apart from the appearance; of a fine series of “ tarnish- 
colours ” on the metaf below the; liquid. After a 
time, however, a cloudy white patch appears in the 
interior of the drop, and when once this white sub- 
stance; is observed on the surface of the metal, 3 the 
change pro<*e'eds eompira lively rapidly. After a 
few days, there is a loose heap consisting of a pale 
blue-green precipitate in the centre of the drop, 
whilst the liquid around the heap is clear and contains 
alkali. If the precipitate is washed away, it is seen 


»W r . A. TIMrn, J.. 1880, 5,84. A Philip. .1. Inst. Mf.tah, 1912, 1. 50. 
0. I). Pongough, K. M. Joiips, ami It. Pirret, ibid 15*30, 23, 05. G. D. 
Bcngough. tlnd , 1021. 26, 433. 

*U. It. Evans, J. Oil & Colour Chem. Assoc., 1923, 6, 151. 

'Frequently a very thlu Him or mem bra no appears on tho upper surface 
of the drop before tho precipitate appears on tho metal Itself , this film 
does not promote subsequent corrosion. The superficial membrane, 
which i availably appear* sooner or later on tho surface, Is too thin to be 
analysed, but reaowbloi a hydroxide-membrane, 
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that the copper below it is distinctly corroded, whilst 
in the parts not covered by the precipitate the copper, 
although tarnished, has not been eaten away. The 
precipitate consists of a mixture of cuprous chloride 
and basic cupric chloride ; in the early stages it is 
usually quite white, but darkens whim exposed to the 
light ; in the later stages, it is bluish or green. 
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The explanation of these phenomena appears to be 
as follows. At first only a very minute current is 
set up between the margin of the drop and the 
interior, where the oxygen concentration is slightly 
lower than at the margin. But as soon as the anodic 
product, loose cuprous chloride, begins to accumulate, 
it will commence to shield the copper below it from 
oxygen, not merely by interfering mechanically with 
the diffusion of the oxygen, but also by absorbing it 
chemically with the production of the basic cupric 
chloride. Thus when once the precipitate has 
begun to form the action goes on at an increased 
rate. 

If the interpretation just offered is correct, it would 
be expected that salts which will not yield a sparingly 
soluble cuprous compound as the anodic product will 
not produce serious localised corrosion of this kind. 
To test this matter, drops of iV/2 solutions of 
potassium chloride, potassium sulphate, potassium 
nitrate, and sodium carbonate were placed on copper. 
After two days, the potassium chloride solution had 
produced marked local corrosion at the centre of the 
drop in the manner described above ; but the other 
liquids had produced no real corrosion, although the 
copper was darkened below the sulphato and nitrate 
solutions. This observation supports von Wurstem- 
berger’s statement 1 that localised corrosion of copper 
and brass occurs most readily if the conditions are 
such as to produce deposits of sparingly soluble salts ; 
he considers, for instance, that an alkaline reaction 
in the liquid, being favourable to the production of 
basic salts, is likely to promote the localisation of 
corrosion. 

The nature of the tarnish- film produced within a 
drop of sodium chloride on the parts of the copper 
surface to which oxygen has access is of interest. 
A sequence of brightly- coloured concentric zones, 
rose, green, yellow, and blue, were produced, indicating, 
probably, that, the him thickened as the edge of the 
drop was approached ; the colours were due, no 
doubt, to interference or diffraction. After the 
precipitate had been washed away, the parts of the 
surface where the drops had rested were tested with 
different reagents. It was found that dilute sulph- 
uric ftci4 blackened the whole of the coloured region, 
hydrochloric acid removed the colours with slight 


blackening, whilst ammonia had no marked effect 
These throe reagents behave in exactly the sam- 
way towards the films produced by heating coppei 
in air — films which also show a tine series of col 
ours. Since the work of Pilling and Bedworth 3 
has indicated that the film produced on heating 
copper in air is mainly cuprous oxide, it is legi- 
timate to regard the behaviour of the tarnish- 
films towards the three reagents as indicating 
that the tarnish-films also consist of cuprous oxide. 2 
At the extreme margin of the drop, where the moisture 
had crept outwards from the original position of the 
boundary, there was observed a narrow zone of a 
brownish colour, which was dissolved away by dilute 
sulphuric acid without blackening, and which was 
therefore presumably cupric oxide. 

Results analogous to those observed on copper were 1 
obtained when drops of 3% sodium Chloride were 
placed on a brass surface ; a blue-green precipitate 
appeared in the centre of the drop, and below it the 
brass was found to have suffered distinct alteration, v 
giving rise to a light brown adherent layer. The 
fact, that the placing of drops on brass may initiate 
corrosion Is of some importance, in view of the fact 
that some marine engineers advocate the draining 
of condenser tubes when ships are in port. If th(| 
tubes are dried quickly, this is no doubt a good plan \ 
but if the tubes are left for any considerable time wit! I 
wet and dry patches on the internal surface, thi 
practice may initiate just the type of corrosion whicl 
it is desired to avoid. 

(3) Corrosion due to an uneven surface- -Pieces 
of brass rubbed with coarse emery paper and im- 
mersed in 3% sodium chloride solution contained ir 
a shallow dish, were found to be corroded in a mannei 
dictated by the direction of the grooves left by th< 
emery. The blue-green corrosion product was seen t< 
run largely in straight lines following the grooves 
and on rubbing off this layer of salt the underlying 
brass was itself found to be darkened within the grooves 
and almost unchanged between them. This i 
precisely analogous to the observation previously 
made on iron, 3 on which metal the rusting alway 
tends to follow the grooves left by emery- treatment 
The reason in both eases is, of course, that th 
interiors of the grooves are less accessible to th 
diffusion of oxygen than other parts of the surface 
and therefore become anodic. The observation has 
certain practical importance, because Maass an 
Liebreich 4 consider that internal unevenness i 
condenser tubes is a serious cause of corrosion, an 
state that one of the most important advantages e 
tinning the tubes is that the unevennesses are filled uj 

Effect of the corrosion-product in promoting corrosion 

Several examples have already been given of tt 
way in which, when once the formation of cuproi 
chloride has commenced at a place, corrosion proceec 
there apace. The explanation offered is analogoi 

, N. B. Pilling and R. E. Bedworth, J. Inst. Metals, 1923, *•, 629. 
’Many text-books aay that cuprous oxide dissolves quickly in amnion!; 
this statement would not appear to apply to the oxide in the form 
an adherent film. 

«U. R. Evans, Proc. Camb. Phil. Soc., 1924, ft, 64. 

«Z. Metallk., 1923, 16, 246. 
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> that put forward previously to account for the 
feet of wet rust in promoting further lusting ; the 
irrosion-produot in each case tends to prevent the 
scess of oxygen to the unchanged metal below, and 
lus allows anodic attack to proceed. The shielding 
[ the metal from oxygen is probably not merely a 
Me of meehanical hindrance to diffusion ; it is 
(cely that the oxygen is absorbed chemically by the 
aprous chloride or by the ferrous hydroxide. 

The effect of the corrosion-product in promoting 
lbsequent corrosion of copper, brass, and bronze 
as been noticed under many different circumstances. 

‘ has long been known that copper or bronze exposed 
i the atmosphere sometimes develops at certain 
laces a greenish deposit, which gradually spreads 
l om these points until it covers the whole surface ; 
-lis spreading of the area under attack has often been 
■escribed as a disease. Rathgen 1 has examined 
fcveral hundred specimens of the greenish deposit, 
lul has found chloride present in every ease ; the 
istenco of chlorides in the deposit found on ancient 
onze articles at the British Museum has also been 
tahlished by recent, investigators, who regard the 
loride as the active agent in corrosion. 2 The 
esent author 3 has observed that when specimens 
copper are exposed to moist air containing hydrogen 
loride, serious corrosion occurs at certain points 
Wch become covered with a thick green deposit, 
[rilst other parts are only superficially attacked, 
any years ago Tilden, 4 after lengthy examination 
the action of warm sea-water on copper, brass, 
id bronze, came to the conclusion that the basic 
-deride of copper was the main corroding influence, 
kmgough and his colleagues, 5 as the result of ex- 
ended and careful study of the corrosion of condenser 
ubes, have come to the conclusion that some of the 
Host important types of localised corrosion arc 
'o be attributed to the presence of basic salts adhering 
:o the surface of the tube. 

Other influences causing localisation of corrosion. 
Since the total rate of attack upon copper and brass 
prtieles by most liquids (as measured by loss of weight ) 
Is very small, corrosion will only become of serious 
[import if it is localised upon a limited area of the 
[article in question. Certain causes of localisation have 
already been enumerated, but for the sake of complete- 
ness, two other influences, which have been urged by 
. other writers, may be mentioned. 

Philip 8 and also Lasche 7 have pointed out thut> 
particles of carbonaceous substances (coke, coal, 
graphite flakes, etc.) settling on the bottom of a brass 
condenser tube have a particularly disastrous effect, 
and have attributed this to the production of corro- 
sion couples, the carbonaceous substance acting as 
cathode. Furthermore, the local removal of the 
oxide or other scale which should exist all over the 
surface of a healthy condenser tube is likely to lead 


minglcr's Polyt.. J., 1690, 301, 44. 

*“ Cleaning anti restoration »t Museum specimens, ' (Dept. SG Inn. 
Res.) ‘2nd Report (1920), pp. 7, 8. 
a Trans. Faraday Soc., 1923, 19, 209. 

M., 1880, 84. 

*G. D, Bengough, R. M. Joney, and R, Pirrct, J. Inst, Metals, 1020, 23, 
05. 


•J. Inst. Metals, 1914, 12, 133. 
’2. Metallic., 1920, 12, 101. 


to the concentration of corrosion at the exposed 
place ; this removal may occur by mechanical means 
(erosion) as suggested by Bengough, or by stray 
electric currents, or by the presence of an* unduly 
acid water, as suggested by Lsische ; the presence of 
a weakly acid reaction is, however, probably favour- 
able to the life of the tube, ns has been indicated 
by von Wurstemberger. 

The author desires to thank Mr. (\ T. Heyoock, 
F.R.S., for information regarding the condenser at 
Cambridge, and Dr. Bengough and Mr. Stuart, for 
information regarding marine condensers. 

Summary. 

Localised corrosion of copper and brass articles 
may occur 

(A) By preferential n moral of copper salts from 
certain points, thus producing a concentration coll ; 
the points of low concent rat ion are the anodes of the 
cell, and suffer attack. This removal may occur : 

(1) by high local velocity of water (an example is 
described of the corrosion of an externally 
cooled condenser- tube, just opposite to the 
cooling-water inlet) ; 

(2) by gravity or capillary forces (v.g., in water- 
line attack bv acids). 

(B) By differential aeration , the points shielded 
from oxygen become anodic and suffer attack. 
Differential aeration cells mni he set up : 

(1) where foreign bodies rest on the metallic, 
surface ( c.g ., sand, shells, etc., in marine 
condenser -tubes) ; 

(2) where drops of liquid rest on a dry metallic 
surface ; 

(3) where, the surface is uneven (r.t/., corrosion in 
scratches left by emery treatment). 

Cuprous chloride, the corrosion product, when once 
formed, serves to screen the underlying metal from 
oxygen, and thus to promote further corrosion. 

Other probable causes of localised corrosion 
include : — 

(C) Contact with conducting bodies {< .g., effect of 
carbonaceous fragments in condenser tubes). 

(D) Ijjcal removal of a protective skin. 


SEPARATION OF COBALT FROM NICKELI- 
FEROUS ORES BY THE PURPUREO-COBALT 
CHLORIDE PROCESS.* 

BY GILBERT T. MORGAN AND .1. D. MAIN SMITH. 

Metallic cohalt and its salts are obtained com- 
mercially from arsenical cobalt ores containing 
considerable amounts of nickel and iron together 
with smaller quantities of other metals such as 
copper and bismuth. After preliminary treatment 
to remove part of the arsenic, a calcined speiss is 
obtained, consisting largely of arsenides and oxides. 
This speiss is dissolved in hot concentrated hydro- 

• Head at a meeting of the Birmingham Section on April 4, 1924. 
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chloric acid, iron and arsenic are removed as ferric 
arsenate by hot milk of lime, the metals of analytical 
group II. removed as sulphides with hydrogen 
sulphide, and the remaining iron as ferric hydroxide 
by milk of lime. From the final liquid the peroxides 
oi cobalt and nickel are fractionally precipitated 
with bleach-liquor, cobalt being separated nearly 
quantitatively before nickel. 

A description of this process appears in Tilden’s 
‘Manual of ('hemistry ’ (188b) as being the oldest 
and most efficient in use at that time, but the 
process is not mentioned as being in commercial 
use in later text- books. A very similar process 
has been worked on a large scale for over half a 
century and is still in use by Messrs. Henry Wiggin 
and Co . Ltd , of Birmingham, to whose courtesy 
wo are indebted for the gift of the cobalt speiss 
used in the following investigation. 

In the course of our researches on residual affinity 
and co-ordination, in which cobalt lias played an 
important part in the elucidation of the constitution 
of mordant dyes (sec Chem. See. Trans., 11)21, 119 , 
7<M . 1922, 121 , 1()0, 2857, 28f><»), considerable 

quantities of various cobaltarnmincs have been 
prepared and a large-scale process has been devised 
for t he rapid and economical preparation of purpureo- 
eobalt chloride (ehloropentamminoeobaltic chloride), 

| (\>Cl,5>i This carmine-red complex salt, 

originally discovered in 1851 almost simultaneously 
by Lentil in America, Fremy in France, and Clftudct 
in England, was utilised by the last, of these for the 
separation of cobalt from its ores. This method 
is frequently referred to in the literature relating 
to cohalt, although the process does not appear ever 
to have been in commercial use, due doubtless, 
not to the incompleteness of the separation, but 
to the costly nature of the process, excess of hydro- 
chloric. acid, ammonia, ammonium carbonate and 
chloride being necessary* 

The improved process described below can be 
worked at a small fraction of the cost of existing 
methods for the preparation of purpureo -cobalt 
chloride, and this could be further greatly lessened 
by the recovery of the ammonia, calcium chloride 
becoming the sole .waste product. A comparison 
with Biltz's process, probably the bent known 
and most efficient (see “ Laboratory Methods/’ p. 
173), is subjoined 

Ilc'U’.'itO profi ss. Xcw 

Col) ilf .is 4 hl.imit* . 1 k - atom .. 1 n.-atom 

Ammonium < .irUm.iti* .1 mol*. nil. 

Aiimionn, m < lil- tii'lo 17 mol* .. il moN 

Ammon a 1 1 to 14 mols. .. Si moK 

llydroi hlone ,u id -j.o to mols . nil 

Uyilio«on porovi k* nil. .. (Ml mol. or nil. 

WnU'i, ln< ludiiM tli.tt m rui gents 

(tti>ino\ ) (ii 10 mols. . 00 mols 

Biltz's process thus involves an excessive use of 
reagents and largo volumes of liquid. These solu- 
tions have successively to be oxidised by prolonged 
aeration, evaporated to dryness, made up to the 
original volume, and boiled repeatedly. The yield 
of purpureo- cobalt chloride varies considerably; 
70 to 80% of the theoretical is usual, although 


much smaller proportions are often obtained owing 
to incomplete oxidation and loss of ammonia during 
aeration. By the new process a yield of over 90% 
is invariably obtained, and 94—95% is usual. For 
the preparation of about 50 grams, Biltz’s process^ 
requires about seven hours, and much larger quantities 
cannot be conveniently made in the laboratory 
owing to the bulk of solution. By the new method, 
the same amount can be made in less than an hour, 
and 500 grams are obtainable with ordinary labora- 
tory vessels in about four hours. 

The new process is w r ell adapted for large-scale 
operation, and is under complete control at all stages. 
Tho free ammonia and the combined ammonia in 
the cobaltarnmine salt and ammonium chloride an 
readily recoverable. On boiling with the calculate! 
amount of chalk or milk of lime, the purpureo 
cobalt chloride readily yields ammonia, hydratec 
cobalt ic oxide being precipitated and calcium 
chloride passing into solution. Apart from norma 
wastages, the only reagents, other than hydrochloric, 
acid necessary for solution of the ore, are hydrogoi 
peroxide and chalk or lime. On a works scale tin 
use of hydrogen peroxide, which, however, is now 
cheaply available, could be dispensed with in favou 
of aerial oxidation, under pressure if necessary fo 
rapid working. The presence, of metals yieldin 
hydroxides soluble in ammonia, such as nickel ant 
copper, alfects neither the amounts of reagents no 
the yield and purity of the product. Metals yielding 
hydroxides insoluble in ammonia, may be removec 
by filtration after oxidation, or may be clissolvccL 
out of the product by dilute hydrochloric acid, in 
which the product is almost insoluble. The only 
metals which could be present in the final product 
arc rhodium and iridium, which form similar ammincs 
If present in tho ores, these metals could be isolated 
by this precipitation, as both are readily separable 
from cobalt. 

Cobalt-nickel ores containing a high percentage of 
nickel are usually worked for nickel by the Mond 
carbonyl process, cobalt accumulating in tin* residues, 
whereas ores containing a high percentage of cobalt 
are worked mainly for cobalt by the Wiggin process. 
The crude cobalt oxide thus produced invariably con- 
tains a considerable amount of nickel, which is largely 
removed by extraction with dilute hydrochloric 
acid, but analytically nickel-free cobalt oxide is 
never - obtained. We have found, however, that 
analytically pure cobalt oxide is obtainable practi- 
cally quantitatively by the purpureo-cobalt chloride 
process, and that the presence oi nickel in the original 
ore or mixture, in amounts varying from 5 to 50% 
of nickel, does not alfect the yield or purity of the 
cobalt product. The residual liquors from precipi- 
tated purpureo salt contain 5 to 6% of the original 
cobalt content and the w r hole of the nickel, together 
with ammonium chloride. Af ter recovery of the 
ammonia by boiling with milk of lime, the mixed 
oxides of cobalt and nickel accumulated from several 
batches may be separately treated for recovery of 
tho bulk of the cobalt, or returned to tho ore solu- 
tions for repeated treatment, depending on the 
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relative proportions of cobalt and nickel. With 
ores very low in nickel, the mixed oxides would 
advantageously be returned to the ores for subse- 
quent treatment until the proportion of nickel in 
|he residues was approximately equal to that of 
fcobalt. The mixed oxides are then separately 
Iroated for recovery of the cobalt, and the final mixed 
oxides, containing over 90% of nickel oxide, used 
toietallurgically as nickel, sinco few nickel alloys 
Require to be entirely free from cobalt. 

I Four chemical operations are involved in the 
(process : — solution of the ore, removal of arsenic, 
formation of the insoluble cobalt compound, and its 
decomposition to yield cobalt oxide. On boiling 
he calcined ore (speiss) with concentrated liydro- 
hloric acid, the cobalt and nickel peroxides are 
onverted into t lie lower chlorides, the chlorine 
[berated oxidising the ferric arsenide to ferric a i so- 
late, which remains in solution in the acid liquor, 
nd is precipitated therefrom after nearly neutralising 
nd boiling. A deficiency of chlorine may be 
orrected by employing bleach-liquor as part of the 
neutralising reagent, since it is essential that no 
,rsenite be present. A deficiency of iron necessary 
or complete precipitation of the arsenic as ferric 
rsenate is corrected by the addition of a slight xeess 
f ferric chloride. A satisfactory speiss should 
ontain sufficient available oxygen to convert all 
lie arsenic to arsenate and enough iron to combine 
herewith. The formation of the cobalt compound 
ionsists in the addition of six molecules of ammonia 
to each molecule of cobaltous chloride, the simul- 
taneous oxidation and hydrolysis of the hoxamitiino- 
cobaltous salt to the aquopentamminoeobaltie salt, 
and the conversion of the latter by hot ammonium 
chloride into insoluble ch loropen tarn mint )- or pur- 
pureo-salt [CoChnNlf^C!*. This salt is readily 
decomposed by alkalis or calcium carbonate on 
boiling, with precipitation of eobaltie liydroxido. 

Reparation, of cobalt from, mixtures of cobalt and nick'd. 

1. M u'tnre containing 50% of nickel, To a solid ion 
of 23*8 g. of hexa-aquocolmltous chloride and 23*8 g. 
of hexa-aquonickel chloride in 50 e.e, of water were 
added 10 g. (—3 mols. per atom of Co) of ammonium 
chloride, forming after boiling a bluish -green liquid, 
which was cooled to room temperature before tin* 
addition of 17 e.e t of (hV hydrogen peroxide solution 
(-=1*7 g. ll 2 0 2 ~t mol.). The mixture was immedi- 
ately poured into 39 e.e. of 18A r ammonia solution 
( — 11*9 g. —7 mols.), the liquid turning dark brown, 
becoming hot and effervescent. On boiling vigor- 
ously the solution turned dark led and a carmine-red 
crystalline precipitate of purpureo-colmlt chloride 
separated. When nearly all the free ammonia had 
been removed by boiling, the hot liquid was filtered 
and the precipitate washed with a few e.e. of ’2X 
hydrochloric acid solution to remove the. adherent 
mother-liquor, and the tilt rate and washings were 
allowed to cool. The precipitate was well drained 
at the pump and then dried at 100° C. ; the yiejd 
was 20-8 g. ( -83%). The required 17% of the 
original quantities of the ammonia ( -7 e.e.) and 
hydrogen peroxide (—3 e.e.) solutions was added to 


the still ammoniacal cold filtrate, and the mixture 
again boiled till nearly all the free ammonia was 
removed, purpureo-colmlt chloride again separating. 
After washing with a tew e.e ot 2 A’ hydrochloric 
acid solution and drying at loo . the precipitate 
weighed 2*7 g. (1 1 % ‘yield), the total v irld of the 
cobalt compound thus being 94%, or precisely the 
name as if the original solution had contained no 
nickel 

2. Mixture containing onhf 5% of nickd. -The 
foregoing process was repeated with the same quan- 
tities of all the reagents, except* that only 2*4 g. of 
the nickel .salt were used, the yield of cobalt com- 
pound being again 94 0 „. 

3. Separation of cobalt from admit np* iss.- - To 

o3 g of finely powdered cobalt iqieiss (calcined 
arsenical ore) containing 12*5",, of cobalt ( 22-5 g. 

(V>) were added 100 e.e. of concentrated hydrochloric 
acid solution ( 10.Y), and the mixture was boiled 

vigorously and stirred till the green liquid became 
pasty. It was then boiled with 50 e e. of water and 
tiltered. The residue was boiled with a. further 
40 e.e. of the acid till again pasty, then with 20 e.e. 
of water, and filtered. The combined filtrates were 
nearly neutralised with powdered limestone, boiled 
to precipitate ferric? arsenate, and filtered. Tho 
liquid on testing still contained both iron and arsenic, 
and further small amounts of limestone were added 
and the liquid was boiled till the final Iiltrate? was 
free* from arsenic, a slight, deficiency of iron necessary 
for the removal of all the arsenic as ferric arsenate 
being corrected by the addition of a slight excess of 
ferric chloride solution. The filtrate was diluted 
to 300 e.e. and 01 g. of ammonium chloride (--3 mols. 
per atom of Co) dissolved in it by boiling. After 
cooling, 05 e.e. of tkV hydrogen peroxido solution 
( 4 mol.) wen* added, and the mixture was immedi- 

ately poured into 170 e.e. of 1SA T ammonia solution, 
d. 0*880 ( 8 mols.), tin* mixture becoming hot, 

dark brown, and effervescent It was then boiled 
and stirred vigorously till nearly all the free ammonia 
was removed, and the purpurco-cobait chloride 
w hich separated removed by lilt rat km. w ashed with 
50 e.e. of oN hydrochloric acid solution to remove 
ferric hydroxide, and dried at 100 , 79*5 g. (84% 
yield) being obi aim'd. The lift rate when cold was re- 
oxidised with 12 e.e. of the hydrogen peroxide solu- 
tion after the addition of 34 c <*. of tin? ammonia 
solution, boiled till the free ammonia was nearly 
remov’d!, and filtered. The precipitate was washed 
willi a few e.e. of 2A r hydrochloric acid solution to 
remove mother liquor and dried at 100 J , 10*3 g. 
(11% yield) being obtained. Tho total yield of 
purpurco-cobait chloride was 95% calculated on the 
cobalt content of the speiss, the separation of cobalt 
being practically quantitative. 

'i'bc authors desire to express their thanks to the 
Advisory Council of the Department, of Scientific 
and Industrial Research and to Messrs. Brunner, 
Mend and Co. for grants which have helped to 
defray the expense of this investigation. 

University of Birmingham, 

Fdgbaston. 
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THE VOLATILE MATTER AND ASH CON- 
TENTS OF SAMPLES OF COAL FROM 
THE SAME SEAM. 

BY T. J. DRAKELEY AND J. R. I. HEPBURN. 

The calculation of the percentage of volatile 
matter (V) in a sample of coal, on an ash- and 
moisture -free basis, has usually been made by 
means of the formula - 

\\ --100(?V -te)/(UH)- -«c — ie), (1) 

where • is the percentage of volatile matter including 
water in the crude coal, cic, the percentage of ash, 
and w the percentage of moisture. 

In view of the fact that the volatile matter content 
on an ash* and moisture-free basis is one of the 
factors which may be used in the classification of 
coals (see, for example, Parr, «I. lnd. Eng. Chem., 
1922, 14, 919), it is of importance that the accuracy 
of this formula should be examined. 

The effect of moisture in tin* coal is apparently 

>recisely expressed by the equation; and in the 

ollowing investigation dry coal samples have been 
used, so that the formula under examination 
becomes : -- 

V 2 ---100 rj( 1(H)- (2) 

where v is the percentage of volatile matter and 
a the percentage of ash in the crude dry coal. 

Equation (2) takes no consideration of the fact 
that incombustible volatile products arc usually 
evolved from the incorporated mineral matters 
(such as hydrated silicates of aluminium) when 
they are heated to incandescence in the absence of 
air. In such cases, the yield of volatile matter from 
the coal naturally appears to increase as the ash 
content rises, since increasing quantities of water 
of hydration of mineral matter are accepted as 
volatile constituents of the coal substance. Refer- 
ence may be made to column six of Table TIL. which 
illustrates the application of equation (2) and the 
consequent, apparent abnormal increase in the vola- 
tile content of the coal. 

Furthermore, the ash constituents, whether intro- 
duced as mineral matter inherently present in the 
plant residues from which the coal was formed or 
as extraneous inorganic compounds incorporated 
with the coal substance, are regarded as identical 
compounds. The former quantity is, however, so 
small that only a very minute error is made in class- 
ing all the mineral matter together. 

For an average sample of mined coal little variation 
is observed in the volatile content of the pure coal 
substance throughout the seam, but if the sample 
is separated into fractions differing only slightly 
in specific gravity, a considerable divergence results. 
This has been shown to be due to a variation in the 
proportion of the different banded constituents 
of the coal in the samples. 

Volatile matter and ash contents of coal yielding a 
small ash. 

The coal studied was a Notts, hard (steam) coal. 
A large block was cut into pieces of about 2 cm. 


si/.c, which w'ere separated by flotation in a series 
of mixtures of alcohol and chloroform into fractions 
of increasing specific gravity (cf. Blyth and O’Shea, 
Trans. Inst. Min. Eng., 1919, 57, 261). 

Ten samples having specific gravities ranging from 
1*250 to 1*300 and increasing by regular intervals oi 
0*005 were secured. These ten samples constituted 
85% of the original coal, and it was found that no 
visibly clean coal remained having a specific gravity 
higher than 1*300. The samples were dried in the 
steam oven to remove chloroform and alcohol, and 
powdered to pass a 30-mesh sieve. 

The volatile matter and ash contents and the 
true specific gravity were determined for each of 
the ten samples after drying in a steam oven for 
3 hours, and cooling in a desiccator over sulphuric 
acid. This method of drying was found by pre- 
liminary experiments to yield, in tlio case of the 
particular coal studied, results identical with those 
obtained by drying for a considerable time over 
sulphuric acid at the ordinary temperature. 

True specific gravity . — The true specific gravity 5 ' 
of each coal sample was determined in an ordinary 
specific gravity bottle, using air-free distilled water. 
The work of Drakeley and Jones (J., 1923, 163t) 
indicates that, for pieces of coal of moderate! si/.e, 
saturation is most easily effected by immersing in 
boiling water for a minimum period of one hour 
and a quarter. Tn the case of coal powdered to 
pass a sieve of 30 meshes to the inch, it was found 
sufficient to treat the coal for half an hour with 
boiling water, before determining its true specific 
gravity. 

Determination of the volatile matter . — The method 
employed was that of Bone and Silver (Chem. Soe. 
Trans., 1921, 119, 1145), which had been shown to 
yield results of high accuracy. It was found neces- 
sary to raise the temperature very gradually to 
prevent explosive evolution of the volatile matter 
from the coal. The temperature w^as maintained 
at 900° C. for about 7 hours to ensure complete 
elimination of the volatile matter. 

Ash content . — -The coke samples obtained in the 
previous determination w r ere powdered to pass a 
30-mesh sieve, dried for a short time in the steam 
oven, and incinerated in open porcelain dishes in 
a gas-muffle furnace for 3 hours, at the maximum 
temperature of the furnace (910° C.). 

The results of the above determinations are given 
in Table 1 . 

Throughout the paper the significance attached 
to each of the following symbols is : — 

p - percentage of volatile matter yielded by dry 
shale. 

v-- percentage of volatile matter in dry crude 
coal. 

a — percentage of ash yielded by dry crude coal. 

V- -percentage of volatile matter on ash- and 
moisture-free basis (calculated). 

The number affixed to V (e.g.> V 2 ) indicates the 
equation used in the calculation. 
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Table I. 


jfo. Specific gravity, 

f Apparent. True. 

[l .. 1-255 .. 1-322 

k .. 1-260 .. 1-325 

3 .. 1-205 .. 1 335 

f 4 . . 1270 . . 1-332 

5 .. 1 275 .. 1-348 

(I .. 1-2H0 .. 1-343 

7 1-285 .. 1-348 

8 .. 1-205 .. 1-347 

p .. 1 300 .. 1-347 


Volatile 


Ash and 

matter In 

Afclv on 

moisture. 

«lry coal. 

dry coal. 

free imslfl. 

v% . 

«%. 

y t. 

34 43 

1-30 

. 34 SO 

3182 .. 

1-02 

. 35 18 

31-37 .. 

1-32 

. 31 71) 

80-68 

0 07 

. 30 08 

3117 .. 

1-00 

. 31 52 

27-43 . . 

1-83 

. 27-04 

28-62 

2 02 

. 29-48 

31-82 

2-41 

. 32 00 

30 07 

2 01 

31 30 


The volatile matter content, V 2 , of the ash-free 
ry coal shows a considerable variation, to an 
xtent which cannot be accounted for even by any 
rror in the accuracy of the equation. 

Samples 1 and 2 were characterised by low specific 
ravitv, low ash content, and high volatile matter, 
'hey yielded good cokes. The colour of tilt 1 ash 
ras red- brown in each case, but a few white particles 
rero present. On the other hand, samples (i, 7, 8, 
nd 9 possessed relatively low volatile matter and 
igh ash contents and high specific gravity (nearly 
(instant at 1*1148). They yielded poor cokes and 
lie ash was almost- white in colour. 

It was thought that the anomalous results given 
1 Table I. might be attributed to the varying 
nudities in each sample of the four ingredients 
; banded bituminous coal (sec Stupes, lYoe. 
oy. Soc., 1919, B 90, 470). 

Tideswell and Wheeler have shown (Cliem. Soe. 
rans., 1919, 115, 019) that the bright constituents 
; bituminous coal (elarain and vitrain), isolated 
y Slopes from the thick seam (Hamstead Colliery), 
sscss specific gravities markedly lower than that, 
the dull variety (durain). In addition, the bright 
oal has lower ash and higher volatile matter contents 
ban the dull coal. 

Accordingly, the Notts, hard coal was examined, 
nd samples of the four ingredients separated from 
t, following the procedure prescribed by St opes 
loc. cit.). The chief constituents were 4 durain and 
larain, a small proportion of vitrain being inter- 
landed with the elarain in layers about 5 mm. in 
biekuess. Very little friable fusain was found 

I it a quantity of the hard variedy of fusain recently 
ascribed by Sinnatt (Trans. Inst. Min. Eng., 

\ y 150) was separated and analysed. The amount 
j this fusain, chiefly associated with durain, was 
fctremely difficult to determine. 

i n Table II. the* properties of these constituents 
given. There is a marked parallelism with 
cswell and Wheeler's figures {loc. cit., p. 0H0). 
; elarain yielded a brownish -ird ash, vitrain 
wn, durain pure white, and fusain (friable* 
ietv) pale grey. 

"Fable II. 


rain 

rain 

rain 

inin 

lain (hard) 


S pee llte 

«ra\ify 

Moisture 

Apparent . 
1 29 L 

Tine 

7 02 

1-343 

1 218 

1 301 

4 00 

1-257 

1 345 

2 50 


1 558 

3-54 


1 452 

2 00 


V. 

a 

V,. 

2030 

0 89 

2957 

34 34 

0 79 

3 1 42 

32 09 

2 78 

33 00 

13 32 

1J 3 

3 5 OO 

13 07 

5 38 

1 1 45 


A comparison of the results given in 'Fables I. 
id II. shows that samples 1 and 2 of Table T. coll- 
ated mainly of elarain, samples 6, 7, 8, and 9 of 
irain with varying amounts of fusain. A fairly 


good separation of this particular coal into its two 
most important constituents, elarain and durain, 
may thus be readily elTected in the laboratory by 
a carefully regulated flotation process. 

This conclusion agrees with Lessing’s work (Trans. 
Inst. Mill. Eng., 1921, 60, 288) on the separation of 
a coking slack from South Yorkshire into two 
fractions, by flotation in mixtures of carbon tetra- 
chloride and petroleum spirit of d 1*35 and 1*50 
respectively (cf. also Beet and Findley, ibid., 1921, 
60, 213; K tippers, Clluekauf, 191 fi, 52, 599). 

Conclusion ft. 

As a result of the* examination of samples of clean 
coal from the same* seam of increasing specific 
gravity, it has been shown that the* volatile matter 
content on an ash- and moisture-free basis does not 
admit of mathematical treatment The difficulty is 
due to the separation of the coal sample into fractions 
containing varying proportions of the* four different, 
banded ingredients of the coal substance. 

Relation between volatile, mailer and ash contents of 
coal yielding a high percentage of ash. 

An examination of a large bulk sample (2 tons) 
of the same coal (Notts, hard steam coal) as used 
in the' earlier part of the* work, showed that it 



Volatile matter (per lent ) 

Fm. 1. 

contained so small a proportion of inorganic partings, 
consisting chii'fty of calcium carbonate* (cf. Sinnatt, 
«T., 1921, It) with a mere* trace of iron pyrites, as 
to render their determination impossible. The aBh- 
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producing impurity consisted almost entirely of 
whale, apparently from the roof and floor of the 
seam. The iron pyrites was kept for the final 
experiments. 

A sample selected for examination was consider- 
ably interbanded with shale. It was cut into 
roughly cubical pieces of about 2 cm. size, and 
experimental data for 10 fractions of specific* gravity 
ranging from 1 *35 1 o2-2f> were compiled (see Table III ) . 
The colour of the ash from the 10 samples was a 
uniform very pale brown, indicating the absence 
of appreciable quantities of iron. 
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coal (Vo) contained in the* samples steadily in- 
cmi.M'd in an unaccountable manner. 

The exact relation between volatile matter content 
(?’) and ash content (a) is shown in Fig. 1. The 
points in the graph which are numbered to agree 
with the reference numbers of Table ITT. lie on or 
close to (he straight line AB. The volatile matter 
content of the pure coal of zero ash content is found 
by extrapolation from the graph to be 32-0%. 
This value is close to that previously obtained for 
du rain (Table II ). 

A sample of almost pure shale was obtained, and 
is represented on the figure by the point numbered 25. 
It appears from the regularity of the graph that 
the samples consisted of mixtures of shale and pure 
average coal, and consequently a formula may be 
developed to express the relation between the 
volatile matter and ash contents of the coal. 

Thus if r is tli(‘ percentage of pure coal and p 
the percentage yield of incombustible volatile matter 
from the shale, the following equation may be 
deduced .- 

V s - |r ii/>,(KH)-pJ/[100 a a Pl (m-p)\ (3) 

The pure coal substance is assumed to possess a 
negligible ash content. For vitrain and elarain 
(see Table 11.) this statement is true, whilst Lessing 
((’hem. >Snc. "Frans., 1920, 117, 250) has shown that 
the mineral ingredient of dura in and fusain is of 
similar constitution to shale, and therefore it is 
correct to icgard durnin and fusain as mixtures of 
a pure organic substance with shale. 

Equation (3) represents a straight line graph 
and can therefore be made* to apply to the line AB 
(Fig. 1) by suitable adjustment of the constant p. 
From the position of the line AB, the value of p 
is 4*93%. This value agijge** fairly well with the 
direct determination of the volatile matter of the 
purest sample of shale discovered in the mined coal 
(5-18%). Even this sample must have contained a 


little carbonaceous matter which, however, was 
invisible. Tests proved the absence of a mineral 
carbonate in the sample of shale, so the difference^ 
in the two values cannot be ascribed to this impurity 

By substitution of the result 4-93 for p in equation/ 
(3), the volatile matter content of the pure eoa 9 
in each sample (V 3 ) was calculated, and the valuey, 
are given in Table 111. The results for the per ^ 
centage of volatile matter in the pure coal are new ' 
constant and therefore formula (3) is suitable fo,. 
calculating the volatile matter content on an ash-fax 
basis. 

To correct the results for moisture it is necessary' 
to subtract w from the numerator and from the 
denominator in equation (3). 

The volatile mailer content of shale. ; 

The percentage loss of weight (y>) when shale h 
heated appears to be subject to greater variation 
than was at first anticipated. Parr (lor. cit.) accept*; 
a constant value of 7*4% for p. Drakeley (Trans.. 
Inst. Min. Eng., 1918, 36, 52) found that for Lani 
eashiro shales, the loss on heating air-dried sample^ 
averaged about 9*5%, and subsequent experiment^ 
show that, after more complete drying such as watj 
resorted to in this investigation, the loss wa 
reduced to about 7-2%. K tippers (lor. cit.) ealeu 
lated the value of p as 0*8% for Westphalian shales 

In the present investigation, lunvever, tin* ineom 
bustible volatile constituents of the shale onl 
amounted to 4*93%. The results may be excop 
tional, but sufficient evidence has not been obtained 
for definite statements to be made. 

i 

Relation between, volatile mutter and ash content ini 
the presence of pyrites. I 

For a mineral impurity which loses weight oi^ 
further open ignition after all the volatile mattoii 
lias been evolved by heating in the absence of aii 
(e.fj., pyrites), a modification in equation (3) boeomef 
necessary. 

The amount of pyrites present in a coal sample is 
usually not large, but it is not regularly distributed 
throughout the coal. 

The following values (averages of six determina- 
tions) for the volatile matter and ash contents were 
obtained by igniting a sample of pyrites in the 
absence and presence, respectively, of air ; “ volatile 
matter” content, 1(>*70% ; ash content, 67*42%; 
from which it was calculated that the percentage 
of pure iron pyrites (FeS 2 ) in the original sample 
was 89*3%. The sample contained 42*61% of iron, 
corresponding to 91*3% of EeS 2 . 

The impurity present, in the pyrites amounted 
to 8-7%, and assuming that tin* “ volatile matter 
content ” of pure iron pyrites is 17*78% and of 
the original sample 16*70% the volatile 1 matter 
content of the impurity is 5*4%, that is, its ash 
yield is 94-6%. 

Since the ash yield of dry shale from this seam 
amounted to 9507%, it would appear that the 
impurity in the sample of pyrites was shale. Hence 
the experimental data for mixtures of coal and iron 
pyrites will require correction for the shale present 
in the iron pyrites. 
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Formula (3) may be modified to include iron 
lyrites as well as shale as a possible impurity in 

I coal by subtracting / [0*38-1*38 p/(100-p)] from 
numerator and /[(j*70-l*38 p/(100-p)] from the 
lominator, where / is the. percentage of iron in 
original coal. 

die use of this modified equation gave a value 
12*09% for the volatile matter content of the coal, 
ich agrees well with the value of (32*00) given 
Table III. 

£ The equation may be expressed in terms of the 
icrcentage of sulphur (s) in the coal, although this 
alue will now include the “ organic ” sulphur, 
t will then be necessary .to replace / by 0*38 by 
'•44, 0*70 by 0*87, and 1*38 by 1 */»S. 

For ordinary industrial purposes it will probably 
ic sufficiently accurate to use the value 0-07.3 for 
!/( 100 -;>). Tn each case, the validity of the equation 
fests on the assumption that the iron pyrites burns 
ompletely to iron oxide, and that no sulphate 
emains in the ash. A slight retention of the. sulphur 
n the ash would not appreciably affect the equation. 
Incidental experiments seemed to show that at 
10° 0. little sulphate remains in the ash and,furthor- 
iore, a high peicentage of silica in tin* ash appa- 
rently tended to prevent the formation of sulphate 
veil when calcium carbonate was one of tin 1 sub- 
:ances in the original mineral matter 

Summary. 

(1) The volatile matter contents of samples of 
lean coal do not admit of mathematical treatment 
►wing to the fact that the sample may be composed 
>f any one, or any mixture, of the four different 
landed const ituents of the coal. 

(2) An equation is given for calculating, on 
Average samples of dry coal containing no iron 
>yrites, the volatile matter content of the <<>al <m 
ai ash-free basis. 

(3) The percentage ot volatile matter yielded by 
Lry shale appears to vary considerably. The i aria- 
ions may be due to the different methods employed 
n the initial drying of the shale. 

(4) For crude coal samples, containing iron 
pyrites and other impurities such as shale, modified 
equations are given for calculating the \olatile 
matter content of the coal on an ash-free basis. 
Department of ITiomistry, 

Northern Polytechnic Institute, 

London, X. 7. 


TRAVANCORE ESSENTIAL OILS.— I. 
OIL FROM THE SEEDS OF ELATTARIA 
CARDAMOMUM (CARDAMOMS). 

BY K. L. MOl'lHl ILL, B. \., ILSC , A.J.C. 

Three varieties of cardamoms, vi/ , the ‘‘wild/’ 
the “Malabar,” ami the “Mysore/’ are audlable 
in Travaneore. The plant occurs in its wild state 
at high elevations, in almost all the interior and 
evergreen forests. The other two vaiieties are 
cultivated. Most of the plantations containing the 
Malabar \ariety were started originally with the 
cuttings taken from the wild plants and, therefore, 
these varieties resemble cm h other. 

A fourth variety, called the “ Hybrid/’ has recently 
been noticed cm plantations where the “Mysore” 
and “ Malabar ” grow side*- by side. No al tempt has, 
so far, been made to cultivate Ibis variety. 

A sample of cardamom oil of unknown oiigin 
received by the' author in August, 1922, from the 
Director of Industries, was a light yellow, viscous 
liquid, witli an odour of cardamoms, but its constants 
wen* outside' the limits recorded for normal nils 
('Fable II., column (>). Witli a view to ascertain the 
variety from which the oil had been distilled, a 
comparative study of the oil from the seeds of the 
three varieties was made, and has shown that the 
constants of this oil agree with those; of the oil from 
wild cardamoms. Analysis has further shown that, 
besides the known constituents, the Malabar and 
.Mysore oils contain in the combined state, a small 
quantity of an acid (mol. wt. 182) having a strong 
odour of eumic aldehyde 4 . 

The fruits (about f> lb. each of Mysore 4 and Malabar 
cardamons, and \ lb. of wild cardamoms) were 
received two months after plucking, and the oil from 
these was obtained within a week after their arrival. 
The fruits were husked, the seeds crushed in a coffee- 
mill and distilled with steam. The use of an oil 
bath and of superheated steam (170-180°) was 
helpful. Table 1. gives the characters of the fruits 
and the seeds of the different varieties of cardamoms, 
and Table II. gives tin* constants of the oils immedi- 
ately after distillation and on keeping. 

T a hi ic I. 
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The Mysore and Malabar cardamom oils thus fall 
within the limits of known oils, but the oil from wild 
cardamoms Is abnormal. The constants of the 
fresh oil from the latter agree very closely with those 
of the sample received from the Industries Depart- 
ment, and it is, therefore, concluded that the sample 
under examination had been obtained from the wild 
seeds. Further, the constants of the oils from 
Mysore cardamoms grown in Travancore, and those 
grown in Mysore (compare Simmons, Table II.) agree 
very closely. The Malabar oil was more penetrating 
in odour than the Mysore oil. 

Aqueous distillates . — The chloroform extract of 
the aqueous distillate from Malabar oil yielded a 
small quant iU of an oil (w D 28 — 1*4620) which 
deposited crystals of bomeol, m.p. 108°. The aqueous 
distillate from Mysore oil yielded traces of an oil 
but no bomeol. 

Combined acids. The Malabar oil was saponified 
with alcoholic caustic potash, the alcohol evaporated 
off, and t lie residue extracted with water ; the 
aqueous extract was washed with ether to remove 
adherent oil, aciditied with excess of dilute sulphuric 
acid and distilled with steam. An oil, with a very 
strong odour of eumic aldehyde, was recovered along 
with the aqueous distillate. The latter did not give 
a positive test for formic acid (</. Parry “ The Chem- 
istry of Essential Oils/' Vol. 1., p. 104), and was 
shown to consist entirely of acetic acid. 

The oily acid which possessed the odour of cuinic 
aldehyde could not be puritied easily, and has not 
yet been identified. It yielded a silver salt containing 
37-3% Ag (mol. wt. - 182 if the acid is monobasic). 
The Mysore cardamoms also gave a very small 
quantity of the same oil. 

Examination of the oil . — The residual oil after 
saponification had a very strong odour of the lily 
of the \ alley. Distillation under atmospheric pres- 


sure yielded the following fractions 
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the absorption w’as 15-16%. The resulting oil hac 
a D 28 - 28*25°, kd 28 1 -4050, d 4 30 0*8532. , 

These constants agree to some extent with those or 
sabinene, but an attempt to prepare the solid glyco 
C 10 H lc (OH) 2 was not successful. 

Fraction 2 consists almost entirely of tcrpineol, as 
shown by the constants, by the odour, and the 
melting point of the compound with hvdriodic acic 
prepared in the usual manner. 

The composition of the oil from the Malabar carda- 
moms of Travancore, indicated by this work, doc* 
not differ from that described by other authors 
Mysore cardamom oil also gives similar results' 
Unfortunately, the wild cardamoms were not avail- 
able in sufficient quantity for complete analysis of 
the oil. 

S u mmary. 


1. The oil from wild cardamoms gives an abnor- 
mally high ester value. 

2. The Malabar cardamom oil contains bomeol, 
tcrpineol, cineol, and sabinene (?), together with 
esters of acetic acid and another acid (mol. wd. =182 0 
having an odour of eumic aldehyde. 

3. The Malabar and Mysore oils contain the same 
constituents. 

4. The constants of the Malabar and Mysore oils, 
most noticeably the refractive indices, alter appreci- 
ably on storage. 
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I THE TECHNOLOGY OF CANNING.* 

I BY OSMAN JONES, F.I.<\ 

In the year 1810 M. Apport sue*e*eeele*d in 
fining a prize of 12,000f. offered by the Kiench 
vernment for tlie invention of the best method of 
serving fruits, vegetables, and tho like. In 
)« an English tin-plate worker took out a patent 
ia vessel of tin-plate for the preservation of foods. 
America the canning industry was started in 
K) by Underwood and Mitchell, who packed certain 
its, and also by Daggett and Kensit of New York, 
o canned salmon and other lish. Tho canning 
.ustry proper may be said to have started in 
gland about 1000 ; prior to this time it had been 
ried on in a small way. A great impot us was given 
the industry by the war. America has always 
the way, and many of her methods and much of 
* ingenious machinery have been adopted in this 
Lntry. 

n a factory with a considerable turnover the tin 
Fean is usually manufactured on the premises. The 
1- plate must bo carefully selected and should possess 
uniform coating of tin, the thickness of which, 
thin reasonable limits, is not of undue importance 
far as meat products are concerned ; a suitable 
deification for preserving containers in 0-7d gram 
r sq. dm. A research by the technical striT of 
? National Danners’ Assoc. (U.tt.A.) has shown that 
tho case of acid fruits the thickness of the tin 
iting mi the plate has a considerable hearing on 
? perforation of the plate ; in general, tho thicker 
* coating tin* less liable is the container to perfora- 
n. Further research is being carried out lo 
jertain what bearing, if any, tlie method of manu- 
ture of tlie steel plate has upon tlie quality of 
i tin. 

It is not possible to obtain tin-plate with an 
lolutely uniform coating of tin. No far as meat 
rduets are concerned, the quality of the* tin-plate 
las an important bearing upon the appearance and 
piality of the finished article*. It should be free 
rom pinholes, and entirely covered with tin, because 
f the meaty matter comes into contact with iron 
luring the process of cooking, discoloration will 
ake place. A suitable test for the* plate; is as follows : 

^ few sheets of tin-plate are; selected at random 
rom each consignment, and are; flooded with an 
Imost cold 3% solution of potassium ferricyanide* 
ontaining about 10% of gelatin. If blue* spots e>f 
*iTous ferricyanide develop in the gelatin, the 
onsignment is rejected as unsuitable. The size of 
tie spots gives no true indication of the dimensions 
f the surface of the iron which has been improperly 
">ated with tin. 


Dans are usually of two kinds : (1 ) the* “ sanitary 51 
or solderiess can ; (2) the hole-anei-cap can. The 
former kind is coming into almost universal use where 
possible ; it possesses the advantage that it is not 
soldered on the inside joints, and therefore no solder 
or flux can come into contact with the food material, 
and also it is more economical to handle in the 
factory. The hole-and-eap can is usually soldered 
in most of its joints, the lid being soldered on after 
the can has received its contents A small bole is 
left in the centre of the lid for the escape* of gases 
during the preliminary process of cooking. On tin* 
underside of the* lid, immediately beneath the hole, 
a small disc of medal is soldered ; this acts as a sere*en 
to prevent, as far as possible, any solder coming 
in cemtae-t with the fe>e>d by dropping through the 
lmle during the final process of sealing. Nome* 
manufacturers prefer this varied y or can, since the 
foeut is partially cooked befe»re the can is finally 
sealed, some of the gaseous products produced by 
e*e>e>king cse*ape, anel it is possible* te> obtain a more* 
perfect exhaust. The* author has expeTi<*ne*e of 
bed h kinds e>f container, anel, in his opinion, the 
sanitary e*an is more suitable in the* majority of eases 
In making the sanitary ean, the* body is cut e>ut 
to size; anel the piece of plate- passes to the body 
maker, where* it is turned inte> shape, and a single* 
flange stamped upon it. It then passes through the 
soldering bath, where* a thin film of soleh*r is run e)ti 
the outside of the* joint. This is the; e>nly place* 
where solder is used in the manufacture of Ibis type* 
of ean, and then only e>n the* outside. The lids 
anel bottoms are* stamped out on a separate* machine, 
and a ve*ry small quantity of se-aliug fluid is aute,- 
matieally run in1e> the* outer llange ; the bottoms 
anel liels then pass te> the drying stove, where* all tlie* 
solve*nt of the settling fluid is drive n e>IT. 'The bedtoms 
are attached te> the body by me ans e>f a double seam, 
t lie e*dgo e)f the* be>dy renting on the* small cushion . 
of rubbe*r formed by the evaporation of the; sealing 
fluid. In this way a perfectly airtight joint is pro- 
duced. Npecial attention must he* given to this 
joint : if satisfactorily made it should be U -shape d. 
In eireler to test whether the* can is sound, it is 
mechaiiie*ally iilleel with compressed air and jjassed 
under wate*r ; if it he a <v )eake*r,” air bubbles are* 
see*n te> escape, in which event the ean is rejected. 
The lid is, of course, not placed upon the can until 
it lias been filled. 

Great care is necessary in the selection of tlie sealing 
fluid. It should consist of a solutiem of rubber in 
a light solvent such as benzene, b.p. 70° — f!0 o ('. 

If the solvent used has a boiling point above* 100° it 
may not be entirely volatilised in the drying oven, 
and as a consequence is liable* to contaminate the 
contents of the can. Even a minute; trace of this 
solvent imparts a most disagreeable flavour to the 

. D 


* Read at a meeting of the Bristol Section on Jan, 8, 1024, 
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food, and the unpleasant “ tinny ” flavour of some 
tinned goods may occasionally be traced to this 
cause. r Lhe cans should be passed through a washing 
machine before being filled. 

The lay-out of a canning factory must depend to a 
large extent upon the kind of articles to be handled, 
but in all cases the factory should be so constructed 
that it can lx; kept scrupulously clean, and that 
raw material can be dealt with rapidly after its 
receipt. 

For the. production of tinned meats the following 
departments are required : — 

(1) Slaughter department. 

(2) Fooling room and curing cellars. 

(d) Kitchen where the blanching and preparation 
of the meats is carried out. 

(4) Exhausting, retorting, and cooling. 

(f>) Lacquering, la ladling, packing, and despatching. 

(0) The laboratory. 

(7) Fan-making department, in some factories. 

In the kitchen preparation of soup stocks, boning 
and cutting of meats, and the filling of the cans are 
the chief processes conducted. The importance of 
the use of fresh and clean material cannot be too 
strongly emphasised. Many of the difficulties of 
the manufacturer are brought about through the 
lack of sanitary methods in the handling of the 
articles that are to he turned into food. The greater 
the bacterial contamination of the article, the more 
difficult it becomes to put up from it a satisfactory 
and sterile product. 

The filled fin is conveyed by automatic means 
from the kitchen. Its contents are hot, the tempera- 
ture depending f o some extent upon the nature of 
the article, but as a rule the nearer to boiling point 
the better. In order that the space between the 
contents and the lid shall contain as little air as 
possible, the can is passed through a machine which 
gives a single turn ft) the flange on the body and the 
flange on the lid ; the lid is now held fast to the can, 
but an air-tight joint has not been made. The can 
then proceeds through the exhaust chamber, which 
consists of a slowly-moving endless belt passing 
through a strum-heat ed area. By this means the 
contents of the can are brought to as near the boiling 
point as possible. At this stage the can has the lid 
finally sealed by means of machinery, and is now 
ready for the cooking or processing, whereby sterilisa- 
tion is effect ed . A liole-and-cap can is filled in the 
kitchen and the lid soldered on. It is then exhausted 
by a partial cooking in the retorts, taken out, sealed, 
and again retorted for its final process. In some 
canneries the exhaust is brought about by passing 
the cans into a vacuum plant, the lid being sealed 
on the' can during the time that it is under reduced 
pressure 4 . Su> h a method is applicable to sanitary 
cans only. 

The operation of exhausting is of considerable 
importance ; an imperfect exhaust will tend to 
produce discoloration, and will materially assist 
decomposition by enabling aerobic bacteria to multi- 
ply. Finally, a faulty exhaust will prexent the tin 
showing a good collapse when cool so that it might 
be mistaken for a blown tin. 


It is now the custom in the trade to mark the 
lid of every can with a private code, which show s the 
date of manufacture, and the nature of the contents 
of the can, so that every separate lot put up can be 
traced and identified. 

Retorting . — This is one of the most important steps 
in the manufacture, and upon it depends to a large 
extent the quality of the finished article, and also itk 
keeping properties. /I 

The retort consists of a direct-steam-heat ed vessel? 
the steam entering at the bottom. It is usually j 
circular in form, but may be rectangular. In cithern 
ease the tins are loaded on to trays which fit the retort , 
It is then filled, the lid screwed* down, and the stean 
fumed on. Each retort is fitted with at least on I 
thermometer and a steam-pressure gauge. Th 
temperature is raised to the required point, am, 
maintained for the necessary length of time to brim , 
about the desired result. The regulation of th 
temperature is usually effected by means of a) 
automatic pressure control on the steam supply pipe 

In some American canneries continuous cooker* 
are used. In this type of machine the cans pass 
through a steam-heated chainl>er and receive gentle 
agitation during their passage. It is claimed by the 
makers that the use of the continuous cooker reduce 
the time of cooking. The length of time of cookin 
can be regulated by altering the rate of the travelling 
belt with which the retort is fitted. 

Immediately the process is completed the tins art 
cooled below the cooking point, to about 60° 0. A 
lower temperature than this is not desirable, as the 
tins should bo warm for lacquering. The cooling is"! 
brought about in one of the follow ing ways : either i 
the retort is flooded with cold water, or the trays of J 
tins are removed and placed under a cold waterji 
spray, or immersed in a tank of cold water. The tir . 
is then lacquered — an operation which, in large fae 
tories, is carried out mechanically — and labelled and 
packed for despatch. j 

The laboratory . — Here are carried out the usual | 
routine examinations of all the raw r food materials, jj 
and also the tin-plate, solder, flux, sealing fluid, etc. 'I 
used in the manufacture of the can. To ascertain 1 
that the finished article is in a sterile condition before , 
release to the public, sample cans drawn from each 
batch manufactured are treated as follows : A fair 
proportion, say 10% of the hatch, is placed in a cham- \ 
her, the temperature of which is maintained at 
37° — 40° ( \ for at least 14 days, and the number of 
“ blowers,” if any, is noted. Further sample cans J 
are tested for sterility by incubating for at least 8 dax s 
at .‘17° 0., by which time any spores which may be 
present will have probably germinated. No hard 
and fast rule can, however, be laid down, as it has 
recently been shown that the spores of B. boUdinvs 
can remain dormant for a period of 400 days, and 
probably longer. After incubation the top of the 
tin is sterilised by burning upon it some methylated 
spirit or by heating it with a Bunsen flame, the lid 
is pierced with a sterile awl through the flame, and 
the awl quickly withdrawn before the flame is re- 
moved, thus preventing a rush of unsterile air into 
the tin. A sterile platinum needle is then inserted 
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[into the contents of the can, and a loopful of the 
^material placed in a tube of sterile culture medium, 
[such as nutrient broth, which is incubated for 48 
hours at 37° 0., and its appearance noted. If the 
familiar turbidity indicating non-sterility is noted, 
it is sometimes desirable to make a bacteriological 
examination with a view to trace the cause of the 

i leal penetration.- —Out' of the difficulties that the 
ner has to overcome is to render his products 
•ile without overcooking them. The length of 
cooking process depends largely upon two factors 
he period required for the heat to penetrate to 
centre of the contents of the can, and the* thermal 
th point of the bacteria with which the food 
k;rial is likely to be contaminated. The shorter 
time and the lower the temperature at which 
j possible to process, the better will be the quality 
the finished article, always bearing in mind the 
i important factors mentioned above. To deter- 
ie the rate of heat penetration, a thermo-couple 
be fixed in the centre of the can and connected 
a recording instrument through the lid of an 

I oclave. The temperature of the autoclave is 
fed as quickly as possible to the agreed point and 
> time required for the centre; of the contents of 
,can to reach this temperature carefully recorded. 
b result is then plotted in the form of a curve, 
other method is to fix the bulb of an accurate 
rrnometer in the centre of the contents of the 
make an air-tight joint through the lid of the 
n and also through the lid of the autoclave, raise 
e temperature of the latter as rapidly as possible, 
id again record the readings. The second method 
mtioued is more troublesome to manipulate but 
r es equally reliable results. 

The determination of heat penetration becomes 
>rc difficult when the contents consist of a mixture 
large particles of solid matter in a liquid, such as 
cat and vegetable rations. Under these ciremn- 
anccs it is best to fix the thermo-couple in the 
ntre of the largest portion of solids present, and 
1 arrange the contents of the can that this large 
pece of solid is itself in the centre of the can. The 
[eat penetration can then be determined in the 
fsual manner. 

The type of bacteria likely to be encountered 
r arios considerably* and the different classes possess 
lifferent thermal death points. The thermal death 
mint depends upon the nature of the organism itself 
aid on the kind of material in which it is existing. 
Vs a general rule speculating species are the most 
esistant to heat : the spores require either a higher 
emperature or the same temperature for a con- 
siderably greater period than do the living organisms 
n order to reach their thermal death point. 

Meyer lias shown that the spores of B. hohtlin us 
lossess thermal death points as follows . — 4 minutes 
it 120°, 10 minutes at 115°, 33 minutes at U0", 
00 minutes at 105 J , 330 minutes at 100° 0. Bigelow' 
las stated that sporulating organisms will not grow 
n acid media, such as tinned tomatoes, and that a 
emperature of 100° for a short period is sufficient 
o destroy spores in tomatoes and acid fruits. It is, 


therefore, unnecessary to process these articles at 
such a high temperature, or for such an extended 
period as that employed for meat products which are 
not highly acid in reaction. 

Provided the exhaust has been properly carried 
out, the presence of true aerobes m Ihc finished 
article is not of such importance, as they will not 
readily develop in the absence of atmospheric oxygen. 

Among the organisms which are sometimes the 
cause of spoilage unless removed by sterilisation, 
are the thermophilic bacteria which grow' at a 
temperature, of about 33° 35' (\ ff present in 

a can which is stored in a hot place they will ulti- 
mately develop. 

It is quite possible for a can to remain in a fresh 
condition although not sterile , conditions such as 
acidity prevent development of the organisms, or 
the can may be stored at a low temperature which 
will not favour the growth of thermophilic bacteria. 
A canner should, of course, endeavour to render all 
his [lack sterile, and in any case must make certain 
that the articles does not contain spores of any 
anaerobic bacteria. 

It is not practicable to make a bacteriological 
examination of every consignment and variety of 
rail* material, and as some sporulating organisms 
possess a heat resistance at least equal to that of 
B. hot ul in us , the meat canner has perforce to work 
to high temperatures, or use a prolonged process to 
ensure producing an article that will keep for an 
indefinite period. 

For example, suppose in working with a tempera- 
ture of 100“ (h that it required 00 minutes for the 
heat to penetrate to the centre' of the can so that it 
reached boiling point, then to ensure' sterility the 
can would have' to be maintained at- Ibis temperature 
few an additional 330 minute's. With higher tom- 
peratures the length of time required decreases. 
The 1 emperature at which sterilisation is effected 
de'ponds on the nature* of the* article; anel on the 
species of the organisms present, but it is seldom 
practicable; to work with such a low' t<*mperature 
as 100° (\, although in some* cases it may 
be; necessary. The* authors emu experience is 
that in arriving at the* necessary process for any 
particular material, it is always desirable to maintain 
flu* temperature for at least- an extra 10 minutes 
beyond the time found for the heat penetration. 
This extra pe*rie>d may be* regarded as a margin of 
safety. 

It is sometimes necessary to determine tin* amount 
of vacuum in a can. For this purpose an instrument, 
the invention of which is due to Young, is employed, 
consisting of a small vacuum gauge titled with a per- 
forated pin and a heavy rubber gasket. The can 
is punctured by forcing the pin through the end, 
and the vacuum registered on the, gauge is noted. 

To examine a can which is proved to be unsterile 
for anaerobic bacteria the method of Novy may be 
used. This depends upon the cultivation of bacteria 
in a vessel containing alkaline pyrngallol. 

The absence of a blown appearance of the tin does 
not necessarily indicate sterility ; certain kinds of 

i 
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bacteria do not generate sufficient gas to cause the 
tin to bulge, and sometimes the tin may contain 
a small hole which will allow the gas generated to 
escape. The fact, therefore, that a batch of this 
may pass an incubation test satisfactorily does not 
necessarily mean that they are fit for shipment, 
and a laboratory examination is essential. 

Discoloration.— Meat products which contain spices 
are very liable to discoloration in the presence of 
iron. This may to some extent be attributed to 
the fact that spices always contain tannin, which 
combines with the iron to form iron tannate. Copper 
is also frequently the cause of discoloration, par- 
ticularly in the presence of sulphur compounds, when 
copper sulphide may be formed. The use of imperfect 
tin plate is, therefore, to be carefully avoided, as 
should the food come in contact with iron, discolor- 
ation is almost certain to occur. The author has 
also mot eases where discoloration has taken place 
through the use of copper cooking pots. A third 
metal which causes this kind of trouble is lead ; 
this is not likely to be present in canned food, but 
is sometimes met with in the holc-and cap can 
through the use of solder. 

Metallic contamination.- It is occasionally necessary 
to examine the contents of a can for lead and zinc, 
both of which may be present through the use of 
solder on the inside of a can, and a zinc salt as a 
tiux. For this purpose the methods recommended 
hy Leach in Food Inspection and Analysis " are 
satisfactory. 

Tin is always present to some extent in the contents 
of a can, and the author has never yet examined 
one without finding at least a trace. The tin is 
usually present as an insoluble salt, and the amount 
found is higher in the drained solids than in the 
liquor, although some cases have been known where 
all the tin present has been in solution. The reaction 
between the foodstuff and the tin seems to take place 
most rapidly during the time of processing or cooking, 
that is when the highest temperatures are reached, 
and in the ease of meat products it seems almost 
to cease after about four months. Tins following 
figures, obtained with a 1 lb. tin of brawn, will make 
this clear:— 


Aft or 4s horns 
,, 7 days 

,, 28 „ 

„ *» 

,, niH ,, 

,, -Jt'.uis 


l>00l° o Sli 
0 001",, ,, 
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So far as can he ascertained there is little or no 
direct evidence that the small amount of tin salts 
usually found in the food contents of a can can be 
regarded as poisonous The danger, therefore, 
that arises from this cause may be regarded as 
negligible. 


THE DETERMINATION OF ACETIC AND 
BUTYRIC ACIDS.* 

BY ERNEST EYLEMAN, B.SC\, PH.D., F.T.C. 

It is usual in the examination of fermentation 
products to distil the volatile acids after acidification 
with sulphuric or phosphoric acid ; the total acidity 

♦ Bead At a meeting of the Londou Section on Jan. 7, 1024. 


of the liquid so obtained is then found by titratioi 
with standard alkali, using phenolphthaiein as ar 
indicator. The acetic acid in such products is 
generally accompanied by a certain quantity of 
butyric acid, the determination of which by ordinary 
methods is difficult. The determination of the 
equivalent weight by means of the barium or silver 
salts does not give satisfactory results as neutral 
barium salts decompose, possibly by hydrolysis, on 
evaporation of the solution, and the silver salts 
deposit metallic silver under such conditions. 

It has been found that butyric acid can be deter- 
mined in such liquids with a considerable degree oi) 
accuracy by boiling with excess of potassium dichrom 
ate in a sulphuric acid solution of definite strengtl 
Under such conditions butyric acid is oxidised t 1 
acetic acid and carbon dioxide, and reduces th 
dichromate to the extent of the equivalent of 
atoms of oxygen. Propionic acid acts similarly#, 
exercising a reducing action equivalent to 3 atom 
of oxygen, whilst acetic acid remains almost ur 
attacked. A correction is necessary for the reduoin 
action of the acetic acid, whether originally prcsei, 
or produced by the oxidation of its homologues. 

The distillate containing volatile acids is titrate* 
as usual with N /4 sodium hydroxide in the presenc 
of a minimum quantity (2 drops) of alcoholic phono 
phthalein solution of the usual concentration. It i 
then boiled down to half bulk in order completely 
to remove the alcohol from the phenolphthaloii 
solution, and subsequently diluted to such an extent 
that 20 c.e. of the liquid correspond to approximately 
1 c.c. of iV/4 sodium hydroxide solution. j 

To 20 c.c. of the liquid 25 c.c. of N /4 potassium di-i 
chromate, solution arc* added in a conical flask oh 
about 300 c.c. capacity, which is placed under! 
a reflux Liebig condenser ; 30 c.c. of concentrate*! 
sulphuric acid (90%) are then added through the 
condenser, with shaking, and the liquid is at oncol 
boiled for exactly otic hour. It is then cooled, diluted] 
to about 250 c.c. and titrated with N / 4 thiosulphate* 
solution after addition of potassium iodide, finally] 
using starch paste as an indicator. 

As the reducing action of butyric acid Is equal 
to 0 atoms of oxygen, then —apart from the correction 
for acetic, acid-each cubic centimetre of N j 4 di- 
chromate solution (equivalent to 8 grams of available 
oxygen per litre) represents 88-f- (0x8000) =0-00183 g. 
of butyric acid. Should propionic acid be present 
this cannot, of course, be distinguished from butyric 
acid by this method, but as the oxygen absorption 
is proportional to the increased weight of organic 
acids, the total weight of organic acids is correctly 
determined, a matter of technical importance, 
though a portion of the “ butyric acid ” found may, 
in reality, consist of an equimolecular mixture of 
acetic and propionic acids. As the greater part of 
tlie oxidation to acetic acid takes place in a very few r 
minutes, the correction for the reducing action of 
that acid may without appreciable error be based on 
the number of molecules of organic acid originally 
present — that is, on the total acidity ; if n is the 
number of c.c. of Nj 4 sodium hydroxide required to 
neutralise the quantity of organic acids used in the 
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^termination, this correction is equal to 0*5w. 
’hus, the weight of butyric acid present is equal to 
•00183(6 — 0-5w) where 6 is the number of cubic 
entimetres of N / 4 dichromate which arc reduced, 
’his will be clear from the following numerical 
3sults : — 




Equivalent 

Co. JV/4 

Butyric acid 

Acetic 

Butyric 

c.c. of 

K t 0r,O T 

caV (ir ) 

add, 

acid, 

N/4 NaOll 

reduced 

• o (X)lK:i 


K. 

(-=«). 

(-6). 

(A-0 5n). 

Nil 

0 0218 

1 u 

12 2 

0 0222 

0 02 

Nil 

1 .1 

0 7 

Nil 

001 

0 0109 

115 

0(1 

on no 


In tlie case of propionic acid the equation is : — 
ight of propionic acid— 74(6— 0*5w) - (3 x 8000) = - 
5308(6— 0 -5a). The following numerical result was 
ained with this acid. Propionic acid present, 
l g. Equivalent of /V /4 NaOH 1-08 c c., A’/4 
h 2 0 7 7*1 c.c. Propionic acid calculated- 0 00308 
0*5n)— 0 00308(7 1 - 0 54)=0 0202 g. 

L few experiments were carried out to investigate 
effect of variations in the quantity of sulphuric 
1. Using 0-218 g. of butyric acid with 30 c.c. of 
ffmric acid the volume of dichromate reduced 
6 12-2 c.c., with 28 c.c. of acid 11*7 c e., and with 
io.c. 13*1 c.c. 


I lo result of reducing the duration of boiling 
1 hour to £ hour was to decrease the volume 
ichromate reduced from 12-2 c.c. to 11*75 c.c. 
io method has proved entirely satisfactory in 
'il practice. 

io author is indebted to Mr. 11. Langwcll and to 
rs. Power Spirits, Ltd., in whose laboratories the 
; was carried out, for their kind permission to 
ish these results. 


I COMPARATIVE STUDY OF SOME COAL 
|ARS PRODUCED BY LOW-TEMPERATURE 
I CARBONISATION.* 


BY K. B. Ef> WARDS, PH.P., LON l). 
(From I hr Cooper TccJmtraf. Bureau.) 


I This paper contains a record of an investigation of 
pal tars produced by low-temperature carbonisation, 
jommenced by the author in 1020. An extensive 
technical acquaintance with products from blast- 
furnace tar and also comparative examinations of 
products from vertical -retort tars and such tars as 
jould be obtained from specific low-temperature 
carbonisation processes, had led the author to the 
•oriclusion that all these tars conformed to one type, 
ind their values were substantially equal and, there- 
ore, low owing to their unknown character. This 
dew has received a certain amount of confirmation 
n recent years. 

The utilisation of blast -furnace tar has adwmeed 
very little during the last 35 years. Direct distilla- 
tion at atmospheric pressure gives blast-furnace 
creosote, a greenish-brown oil of low viscosity, 
d ()• 950-0* 980, b.p. 200°- 325°, phenolic content 
20 — 35%, with blast-furnace pitch of rather par- 
affinoid character. 


* An abridgment of ft theah submitted for the Ph.l>. degree of 
London University. 


Until about 1912 blast furnace creosote was of 
very low value, ranging from Ad. to 2jd. per gallon. 
The increase in value since 1905 is duo to the more 
general use of the creosote as an oil fuel and of the 
phenol fraction (b.p. 215’ 300°) for the production 
of disinfectants. 

The process consists of extracting the creosote with 
caustic soda solution (about 10%). carbonating the 
alkali phonolate, and fractionating the separated 
phenols. The fractions obtained are usually three 
in number, viz., eresylic acid, b.p. 195° 210° ; inter- 
mediate acid, 205°- 220 1 ; high-boiling acid, 215°-3IO , \ 
The first two fractions are of relatively low value, 
and only the high acid yield renders the process 
profitable. The neutral oils and basic constituents 
are fit only for fuel, the oils being unsaturated, and 
the bases unsaleable at any remunerative figure 
The value of the high-boiling tar acids lias been due 
to the fact that blast -furnace creosote* lias been the 
only available source, but no use is known for them 
except in the manufacture of disinfectants. 

R fan in 6 of published literature. 

The literature on the subject of blast furnace tar 
is extremely scanty. Watson Smith and his co- 
workers noted the decomposition of blast -furnace tar 
during distillation, and found in tin* distillate traces 
of phenol and the eresols and indications of vvlenols, 
psciido-cumenols, and possibly naphthols. 'Their 
conclusions generally' were against- any great technical 
value in these tars. Allen and Angus claimed the 
phenols to contain inethow phenols, guaiaeol and its 
homologues, and these statements are still copied into 
recent literature. 

On low-temperature tar much work has been pub- 
lished in the last 20 years, much of which is polem 
ieal and of low scientific \aluo, but tin; work of 
Bornsteiu, .Join's and Wheeler, Maelaurin, Tidcswell 
and Wheeler, Fischer and his co-workers, Marciisson, 
and Morgan and Soule, is outstanding. The results 
of Pictet and Ids co-workers on vacuum tars do not 
conform to the results found elsewhere. The obser- 
vations of Maelaurin are of great interest, and 
the author has followed up his work and confirmed 
the main peculiarities noted by him. The published 
work up to .June, 1923, ntav he summarised as 
follows : — 

Low-temperature tar when subjected to ordinary 
distillation yields : Pitch, of poor brittle quality. 
Neutral oil or hydrocarbons, consisting of unsaturated 
hydrocarbons, paraffins, naphthenes, and probably 
smaller quantities of aromatic hydrocarbons with 
tract's of mcthylnaphthalcncs. Phenols, consisting 
of eresols, xylenols, and trimethylphenols with higher 
phenols of unknown constitution. Nitrogenous 
bases, mainly secondary and tertiary bases of un- 
known constitution, with possibly traces of primary 
bases. Appreciable quantities of phenol, benzene, 
and toluene arc not found by the majority of the 
workers. The results of Pictet and his co-workers 
appear to stand alone, and to require further invest iga - 
tion. The presence of oxygenated compounds in the 
hydrocarbon portion is highly probable, and the 
presence of pyrocatcchol and other dihydric phenols 
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in j)(Tf(‘|)til>J(3 quantities is reported by several 
eibsf*rve*rs. 

Beyond the technical treatment of these tars on 
tin; known lines of blast-furnace tar little advance 
appears to have been made. 

bow-temperature tar dealt with in other ways not 
involving ordinary clist illation yields : Petroleum- 
soluble portion, alkali soluble portion, part phenols, 
part resin ; resins precipitated with mineral acids 
(Maclaurin) : tar resins (Marcusson) ; pyrocatechol 
(Bernstein, Pise her, and others); orange-red lubri- 
cating oils (Pisdicr and others) ; phenols, as in 
ordinary distillation. The presence of acids, alcohols, 
and ketones is in doubt. No attempt has apparently 
been made to effect a clean separation of various 
groups of substances present, and in the opinion of 
the author, until this is done, little is gained by ascer- 
taining the presence of unimportant traces of various 
constituents. 

All evidence tends to show that the valuable aro- 
matic products present in high -temperature tar arc 
absent in low-temperature products. In addition, 
crude products such as eresylie creosote, salty creosote, 
and green (anthracene) oil, which form the main 
bulk of the distillate from high-temperature tars, 
will either be absent or degraded to such an extent 
as to be of much lower value*. Kxamination by the 
author of products from tars produced in America 
and the colonics shows that unintentional low- 
temperature distillation of coal in continuous vertical 
retorts is producing tars closely resembling blast- 
furnace tar, with all its undesirable; characteristics. 
The pitch also tenets to he; brittle* anel e>f low value. 

I Hi'cstf ajation of four typical low- temperature, tars. 

The author has made a comparative examination 
of the tars produced by different processes, represen- 
tative samples of the* following tars having bee*n 
obtained, by the* courtevsy of the* various organisa- 
tions : (1) Blast-furnace* tar; (2) “Coalite;" tar; 

(II) Scottish by- products tar (Maclaurin proe*e*ss) ; 
(4) Dune lee gas tar. 

These four tars were chosen for the following 
reasons . Blast-furnace tar w as considered te> be the* 
prototype of low-temperature* tars. “ Coalite; ’’ anel 
Maclaurin tars were* produced by two elilTerent 
established methods of low'-temperat lire* carbonisa- 
tion, while* Dundee gas works Tar was known to Ik* an 
outstanding example of an “ unintentional 
low ternperatuie* tar, being produced from semi- 
bituminous Scottish e*oals in continuous vertical 
retorts. 'Hie* blast furnace tar was prndwoel from 
splint anel bard Scottish coal, the* “ (Viable " tar 
from a mixture of coking anel non-coking Barnsley - 
elistrict coal . anel the* Scottish by -proeluet. tar fremi 
Scottish coking coals 

I KxYMI NATION BY I trsTILL VTleiN. 

The* tour tins, blast-furnace* (B), “ Coalite* ’ (C)» 

Scottish b\ pi oelucts (S), anel Dundee* gas tar (D), 
are* referre-d to throughout this work unele'r the* 
letters placed in pa leu thesis 

(' haractcr of the tats. -Tar S was extremely viscous 
but fairly clean ; B was viscous and opaque, and 


obviously contained solid matter in suspension ; I) 
was much less viscous, and C slightly less viscous, 
the last two being very similar in character. 

The; specific gravities at 15° C. were : B, 1*151 . 
C, 1*081 ; S, 1*048; D, 1*115. The tars were freed 
from water as much as possible before the gravities 
were taken. When 5 c.c. of the tar were shaken^ 
with 10 c.c. of hot distilled water and allowed to 
settle, the supernatant water from tars B and I) 
gave an alkaline reaction, that from 8 was neutral, 
and that from 0 distinctly acid. 

Distillation at atmospheric pressure . — Throughout 
the work the conditions were kept as uniform a] 
possible. All temperatures were corrected and then 
mometers cheeked frequently. 

Preliminary tests showed that distillation, earriej 
to completion (i.e. f to incipient coking) at a f 1 
temperature of about 375°, left in the still pitehe 
about 28-35% of the original tar, and so brittle, 
they were; technically useless. As it was desire 
keep within the limits of technical practice/ 
distillation was finished when the thermometer 
the vapour outlet touched 311°. These proliminal 
tests wore carried out on 500 c.c. of tar in a 1-1 ill 
Wurtz flask with the thermometer bulb at the le\| 
of the side tube. 

Tars B and 0 distilled quietly, tars 8 and I) frothj 
and bumped badly. Neither the viscosity ) * 
water content w ould serve as a guide to the lil 
of frothing, for the viscosity w r as in the a 
order C, I), 8, B, and the water content in t r 
B, D, 0, 8. 

During the distillation tar 0 gave off ily 
dioxide, and later hydrogen sulphide and hyd *eh 
acid, but no ammonia. Tar B gave ammo? t , t 
of hydrogen sulphide and, in the later sta/ s, }iy 
cyanic acid. Tar D gave mainly ammonia, w r it| 
hydrogen sulphide, while; S yielded hydrogen sulphide 
Tars C and 8 gave in the condenser and flask trace 
of sublimed yellow solid material, resembling sulpha 
but whie*h decemiposed with cffervesccnev on fuJ|| 
heating. 

The distillate* was ee)lle*eted in eme* vessel anel s*| 
ateel from water. The aqueous portion wasvJ 
tinctly acid in the case of tar C and alkaline (ammra| 
from B, I), and 8. 0 rcse*mbles in this respee 

vacuum tars obtained by Pictet anel Bemvier, a* i 
also the)se* of Jones and Wlieeler. The whole dlstillat 
in e*ach easel was them treateel as follow, te> ascertaf] 
the cemtent e>f phenejls and bases. 


Phcuols. — r rhe* distillate was ewtracted twice wit] 
an e*qual volume e>f hot sodium hydroxide; solutio] 
{d 1*15), the temperature ejf the* mixture* being raise< 
to 50 -4>0 U . A third extraction with concentrates 
soda solution (d 1*45) was found to be; unnecessary 
r riie alkaline w ashings were united, allowed to soparat 
froiu any traces of e ) i 1 s , and subjecteel to steam dlstilla 
tion until the distillate contained no traces of e>ils or 
base s. The; distillate containing traces of oils and 
base's was mixed with 50% of its volume of concen- 
trated hydrochleiric acid and useel for the extraction 
of t he bases from the oils. The purified alkali phenol - 
ate solution, which remained quite clear when diluted 
with water, was cooled and acidified with hydrochloric 
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L*id, the liberated phenols collected, the acid liquor 
retracted with ether, the extract dried over anhydrous 
xlium sulphate, the ether removed at as low a tern- 
c rut ure as possible, and the phenols measured. 

Jiasen . — Tho acidified distillate mentioned above 
, a , y thoroughly shaken with tho washed residue, 
rom which phenols had been removed and separated 
fter standing. A final washing with concentrated 
ydrochloric acid was given, and the acid washings 
rcre united, freed from neutral oil, made alkaline 
dth 40% sodium hydroxide solution and extracted 
hree times with ether. The united ether extracts 
rere dried with solid potassium hydroxide, the other 
c moved and, on account of their small volume, the 
[asos were weighed. 

During the extraction of the phenols it was found 
iuat the alkaline solution of the phenols on contact with 
nv gave rise to the crimson colour which is a notable . 
haracteristic of the creosotes from most tars of this 
qx\ The intensity of colour varies with different 
rs, and in the four under examination I) and 8 
ivc intense colours, while B was of medium intensity, 
,d C gave very little colour for a low -temperature 
[r. This coloration is looked upon as a grave 
ffeet in the use of creosotes iu disinfectant manu- 
oture, but definite identification of the constituent 
hich gives rise to the colour has not yet been poss- 
ible. The following facts, however, are known, 
ihe colour -forming substanco has a high-boiling point, 
md tends to concentrate in the higher fractions, 
pit is definitely phenolic in character, being insoluble 
in alkali carbonate solutions, but soluble in weak 
caustic alkali. It. is a relatively highly acidic phenol, 
land is precipitated among the last portions of the 
phenols if acidification is carried out in stages. In 
the presence of alkali it is oxidised first to the crimson 
colour and then to a brown, but is stable in neutral or 
Acid solutions. Sunlight materially assists the oxi- 
dising process. While many guesses have been made 
as to the type of phenol producing this effect, the 
presence of polyhydric phenols being the usual 
explanation, the author considers that, in the absence 
of actual isolation of the pure substance, the charac- 
ters are more those of a lenco-derivative of a condensed 
phenol compound similar to rosolie acid or aurin. 
The substance is certainly not either of these, but 
the indications are that it is of that type, or even 
more of the type of the coumaranones. 

The results obtained in the foregoing examination 
can best bo summarised in the following table: — 
Table I. 


given in the Report of the Fuel Research Board 
(Beilby, 1922) show that the type of coal carbonised 
affects the gravity of the tar, different coals carbon- 
ised at 600°, giving tars varying in sp. gr. from 
1*030 to 1*003. Other factors also probably come 
into the matter, and specific gravity alone is certainly 
not a safe guide in determining whether or not a tar 
is a true low-temperature product. 

The yield of pitch is considerably higher than could 
have been attained by forcing distillation further, 
but even at 311° the pitches 0 and P were brittle and 
poor, while B and S were paraffinoid and of low 
value. The specific gravity of the distillate is much 
more uniform than that of tho tars, and the 
phenolic and basic content are closely similar. 

In order to obtain sufficient material to work 
upon, the preliminary distillation was repeated, 
working upon 2 litres of each tar. The tar was dis- 
tilled in short-necked round-bottomed 3-litre flasks of 
uniform dimensions and again uniformity of treat- 
ment was attempted as far as possible. The distillate 
was separated into neutral oils, phenols and bases 
and each of these was treated as follows. 

Neutral oils . — The washed neutral oils were frac- 
tionated through a four-pear Young column at the 


So «r. ot (nr at 15 °/ 15 0 
Bitch at :U 1 1 by vol 
W liter by vol 
Sp. Rr. of distillato 
Phenols on distillate by Mil, 
Phenols on tar — by vol. 
Hanes on distillate, wt./vol 
1 Janes on tar, wt /vol. 
Charactei of piteh 


Itlant- 
f iu mice 
tur it. 

1 151 
5(5 (5 
0 2 
t) 5)80 
54 *5 
14 C> 

5 H 


Paiaftln- 

oid, 

med in inly 
haul. 


Coalite, 
tar V. 

1 1)81 
51 ) 4 
5 t 
0 9(58 
33 
If. o 
2-9 
1 3 
Very 
brittle. 


Dundee 

R.-IM 

tar D. 

LH5 

02-5 

i r» 

0 95)3 
:») o 
10 8 
4 4 
1 (5 
1 1 aid 
and 
bllttle. 


Scottish 
bj -prodm t 
tar S. 

% 

1 048 
,5 0 
11-0 
U 982 
37 2 
U 5 4 
3 0 
1 3 

\ civ 
pa ratlin- 
old — 
HOI t. 



It will he seen that the specific gravities of three 
of the tars (B. 0, and D) fall outside the limits given 
by Fischer and Gluud of 0-95 to 1-06. The rosults 


rate of approximately 2 drops per second, the 
fractions obtained every 10° being kept separate. 
The results are shown in Charts 1 and 2. Chart 1 
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give* the cumulative) volume -percentage of the 
whole, boiling below the indicated temperature, 
and Chart 2 the sp. gr. of each fraction plotted 
against the mean boiling point. 

The fractionation proceeded normally with the 
oils from tars B, C, and ft. The oil from tar J), 
however, showed the presence of naphthalene in 
the fractions between 200° and 2. r >0°. The presence 
of naphthalene is indicated (dearly in curve 1), 
Chart 1, by the depression of the volume boiling 
below 2tH)° and the sharp rise at 21 f>°. The effect 
is enhanced enormously in Chart 2, where the s]>eci(ie 
gravities of the fractions of oil 1) are very con- 
siderably increased between the tcm]>erat ures 200°- 
270' 1 Tar I) is obviously aberrant and is a mixed 
product, a relatively small proportion of high- 
temperature products being imposed on a large 
proportion of true low-temperature products. A 
small quantity of crystalline matter obtained from 
the higher-boiling fraction of oil 1> consisted as 
far as could be ascertained of anthracene and 
phenant hrcnc Oils (*, B, and S gave smooth 
curves, and in the authors opinion, clearly demon- 
strate that, other than for fuel purposes, nothing 
can be hoped for in the technical treatment of oils 
of this nature. 

Examination of the oils confirmed the presence 
of paraffins, naphthenes, and unsaturated hydro- 
carbons. In view of the failure to utilise blast- 
furnace oil produced by distillation, further work 
has been postponed until all other avenues of ap- 
proach have been tried. 

( ‘hart- 1 shows clearly that tars B and ft have 
been shipped of their lighter constituents by the 
excessively large current of gas to which they have 
both been subjected; also that tar B produce's oils 
very similar to tar ft, notwithstanding the difference 
in sp gr. of the original tars. Tar 0 apparently 
occupies a position midway between D and tlx* 
others, but is definitely a low-temperature tar. 

The oils, although pah' yellow to green in colour 
when freshly distilled, rapidly darkened and were 
obviously unstable, and no economical means of 
purifying them could be found. 



Phenol#. -The carefully dried phenols wore frac- 
tionated in the same manner and distillations and 
specific gravity charts were prepared ((’harts 3 and 4). 


Chart 3 shows that there is a very close similarity 
between all four lots of phenols. Tar D, however, 
again shows slight signs of high- temperature car- 



bonisation with a rather higher percentage of eresols 
and xylenols, while tar C is again intermediate 
between tar 1) and the closely allied tars B and ft ; 
otherwise the curves are smooth and give little 
hope that fractionation alone will produce any 
valuable results. 

Chart 4 is of extreme interest. The specific gravity 
of the fractions fulls until a temperature of 235° 
is attained and then rises rapidly. This alone refutes 
the previously expressed opinion that these tars 
contained guaiacol and kindred substances. Examina- 
tion of these curves led to the conclusion that the 
phenols consisted of monohydric mononuclear phenols 
mixed with unknown phenolic substances of very 
high boiling point which possibly decomposed to 
some small extent during distillation and partly 
distilled unchanged. These unknown phenols ob- 
viously had a high specific gravity; they did not give 
any noteworthy coloration with ferric chloride, 
neither did they give the Liebonnann reaction. 
The higher fractions of the phenols were gummy 
and resinous, and these unknown phenols the author 
terms “ rhetinoh" for convenience. If the above 
hypothesis be accepted, the mononuclear phenols 
should all possess the characteristic “ carbolic ’ odour 
and taste, and show a gradually falling gravity 
boiling point curve. During the distillation of the 
phenols, hydrogen sulphide was given off in all 
cases, and ferric chloride gave the reactions of 
pyrocateehol and a -and /3-naphthol, but only as being 
present in traces. The fractions above 230° from 
al the tars darkened rapidly and obvious decom- 
]>osition took place at the higher boiling points. 

Base *. — The basic constituents were fractionated 
in an identical manner (Charts 5 and 6). Owing 
to the small quantity of bases available, the errors 
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are probably of greater magnitude in this examination 
than in the case of the oils and phenols. Chart 5 
shows that the tar C produces bases of slightly 



different boiling point from the tars B, 1), and 8. 
The latter are practically identical within experi- 
mental error. The curves are ail smooth, showing 
that fractionation alone is of small assistance, 
('hart 0 shows, however, apparent complexity up to 



220°, with slight irregularity round 250°-2(50°. 
The quantity of material worked with was too small 
to permit any definite conclusions and the problem 
must be attacked on a much largei scale. The 
close similarity of the four tars is, however* well 
brought out. 

Summing up the foregoing, the following points 
appeared to be fairly well established : — 

1 Tars B, S, and 0 are all of the same type and 
contain little or no naphthalene, and generally 
represent true low-temperature tar as tech- 
nically produced in Great Britain. 

2. Tar D, while showing signs of introduction of 
high-temjieraturo tar, is very similar in most 
respects to tars B, S, and C. 

IL The phenolic substances of all four tars are 
substantially identical. 

4. The basic constituent^ are similar. 


5. With the exception of naphthalene, in relatively 
small quantities, in tar 1), the whole of the 
tars produce little of value by direct distillation 
that has not been available in blast-furnace 
tar. 

6. All the pitches produced are of low value. 

The basic hypothesis that low-temperature tars 

are substantially identical with blast -furnace tar 
when subjected to ordinary distillation would 
appear to be proved, and the close similarity of tar J) 
in its main characterisl ies is also established. 
Tar I), therefore, is what has been termed an ‘ k unin- 
tentional ” low-temperature tar and will require 
technical treatment along the same lines. The 
difference in the percentage of low-boiling oils 
obtainable is explainable, inasmuch as tars B and S 
were both produced in a current of hot gas in large 
volume, while tar 0 was produced from an experi- 
mental plant not fitted with suitable gas-cooling 
devices. 

Tn view r of the above facts it was determined to 
attack the problem by methods not involving 
distillation and to carry on the comparative w r ork 
along these new r lines. 

II. — Examination by Solvent Extraction. 

As it was desired to use a solvent- of low cost, 
volatility, and fire risk, 1)4% industrial alcohol 
was employed. 'The ust* of alcohol in the treatment 
of blast-furnace creosote was patented (MeDougall 
and Howies, Elk 83211, 1012) and a very large 

scale plant, worked under the authors direction 
was fairly satisfactory as far ns solvent cost was 
concerned. 

f>0<> e.e. of the tar were extracted with an equal 
volume of 04% alcohol, in the cold, with violent 
agitation. The mixture was allowed to separate 
and, after separation, the alcoholic, layer was poured 
off and another fM) e e. of alcohol added, again 
thoroughly shaken, settled, and poured off. Tour 
extractions appeared to remove practically all 
soluble matter. After the first extraction with all 
four tars separation was slow, hut the subsequent 
washings separated easily. The washings from each 
tar were combined and allowed to stand until 
clear, when the clear alcoholic solutions were 
decanted and the residues added to the insol- 
uble matter. 

The alcoholic extracts all showed a greenish 
fluorescence, slight in the cases of tars 8, 0, and T), 
while tar B ga\e an extract which had a strong 
greenish-yellow fluorescence. 

Hdie alcohol was removed from both the extract 
and t he insoluble portion by slow distillation through 
a 12-pear Young dephlegmator and a sharp “ cut ” 
was obtained in all cases ; none the less the recovered 
alcohol showed traces of hydrocarbons, although 
the quantity was small. 

The results obtained can be summarised as follow's : 


Alcohol-f'Olublo material % 

Tar B. 

% 

Tar 0. 

% 

Tar D. 

Tar H. 

% 

by vol. 

Residue 

70 

. 04 

. 70 

(JO 

20 8 

. 80-6 

22 5 

. M 

Water 

0-2 

5 4 

1 5 . 

. 11 

Sp, gr. extract at 15°/I5° . . 

1 000 . 

. 1-085 . 

1 100 . , 

1 075 
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ft will be seen that the specific gravity of the 
extiaet boars no relation to that of the original 
far The extracts were deep orange- brown in all 
cases, while) Ihe consistency was thinner and tin* 
viscosity was much less than that of the original 
tars. The viscosity ran in the ascending order, 
( ', ft, S, J$, but tlie difference was small. 

The insoluble residue contained all the mineral 
matter in the tar but also much organic matter. On 
extraction with carbon disulphide the four residues 
yielded dark, almost dead black substances granular 
in appearance , on further testing, they were found 
to be mixtures. The residue insoluble in carbon 
disulphide contained mineral matter and free carbon 
and w as not examined further. The actual (quantities 
of mineral matter obtained were B, 13-0%, 
0, Tb% ; J), fe<)% ; 8, ()•(»% wt./vol. 

Examination of the alcohol extract. 

Phenol*. 'V he extracts from which alcohol had 
been removed were (quantitatively examined as to 
phenol content- as already described, with the excep- 
tion that the purified alkali phenolate solutions were 
not acidified with mineral acid but were carbonated 
with carbon dioxide. This course was adopted 
in order that any carboxylic acid might la* separated 
from the sodium carbonate liquor. 

No difficult ios arose in this process, but it was 
notable that very little crimson coloration dcvcloqxxl 
in the alkaline solutions, thus appearing to demon- 
strate that the material producing the colour is a 
product of decomposition on distilling the tar. 
The alkali phenolaie solutions frothed strongly and 
lKTsistentlv on shaking ; this frothing, which Inis not 
been noticed before, w as accentuated if the phenolates 
were wadi diluted, and no apparent hydrolysis took 
place on dilution. The complete extraction of 
phenols was assured by allowing the residual oil 
to stand for 2 or 3 days over stick caustic soda. 
This was found to add nothing to the already extracted 
phenols. The alkaline solution was then carbonated 
with a current of pure washed carbon dioxide until 
precipitation was complete. The phenols were 
precipitated as a dark resinous mass and separated, 
and the carbonate liquor was extracted twice 
with ether and the ether solution added to the 
precipitated phenols. As usual, the precipitated 
phenols contained some soda, and it was found 
necessary to neutralise with hydrochloric acid before 
they became workable. The phenolic compounds 
contained material insoluble in ether, cold alcohol, 
or alkalis, but soluble in pyridine. This material, 
which later was found to be present in almost all 
stages of the extraction, was identified as being 


similar to Marcusson’s “ tar resins,” and to the 
materials described under the general term “ ulmins,” 
and is so termed throughout this w r ork. The 
“ ulmins ” are soluble in many of the tar products, 
particularly phenols, and still remain in solution in 
the alkali phenolate solutions, and also in concen- 
trated solutions of the tar products in solvents. 
The addition of excess of ether or other solvent 
often precipitated 14 ulmins.” This solute-solvent 
action is dealt with later, as affecting much of the 
published work on the action of solvents on tars. 
The ether solution of phenols was dried, the ether 
evaporated, and the residue taken as phenols. 

Carboxylic adds. The sodium carbonate liquor 
from the phenols was made just acid with hydro- 
chloric acid and extracted with ether, the ether 
dried and evaporated, and the residue redissolved 
in hot sodium carbonate solution, treated with 
ether to remove any traces of phenols, reprecipitatcd, 
and again* taken up in ether, dried, and recovered. 

Bases.— The mixture of neutral oils and bases, 
left after extraction with soda, w r as treated with 
dilute hydrochloric acid. The first washing separated 
well but the second washing precipitated flooculent 
material, while the third washing gave a semi-solid 
emulsion which broke up on the addition of ether 
to a clear top layer, a slightly yellow or orange acid 
solution, and a large quantity of dark resinous or 
gummy substances which formed masses on the 
sides of the separator. This phenomenon was 
recognised as being similar to that observed by 
Maelaurin, and was considered (wrongly, as later 
work will show) to be simply a precipitation of 
41 ulmins ” and other materials which had been 
held in solution by the bases. The clear acid washings 
were made alkaline and the bases recovered in the 
usual way. 

Hydrocarbons and neutral oil. The added ether 
was recovered and the oily residue taken as ” neutral 
oils.” 

(To be continued .) 


ERRATA. 

THE PREPARATION OF ETHYL ETHER BY 
WILLIAMSON’S METHOD. 

BY W. B. S. BLSJiOr. 

(This J., Feb. 1 , 1921, 23- 2*1 T.) 

Page 23, col. 1, line 7 from bottom; col. 2, lines 12 
and 25 from bottom, and page 24, col. 1, line 8 from 
bottom, for “oxide” read “cthoxido.” 
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V COMPARATIVE STUDY OF SOME COAL 
TARS PRODUCED BY LOW-TEMPERATURE 
CARBONISATION, 


BY K. B. EDWARDS, TH.D., (LOUD.) 
( t'>o m the Cooper Terh n i ral B u rea u . ) 


(i Continued from p. 148 T.) 

Acid resin . — This term describes the material 
ovcipitated by, but insoluble in, dilute hydro- 
hloric aoid. The product was extracted with 
K etone and left a residue of the “ uhnins.” The 
icetono solution, after removal of the acetone, 
eft a dark, sticky, semi-solid mass. 

The quantitative comparative results can best 
*e expressed as follows : — 


Phenols. 

> uliiniD on extract 
i uluiiMj '\, on tar . . 

s j» mi 

liuiaeter of phenols 


Xfutml oils. 

\ oltimo % on extract 
Volume °„ on tarn . 

,p «i J6°yir,'» 
i )dour 

Carbo.it/hr avail. 
VVt /xol % on extract 
XV t / \ ol. % on tars 


Tar H. 

T.irC. 

T.ir D. 

Tiir S 

% 

30 

MB 

. . 

30 

21 . . 

23 .. 

20 

23 

HI71 .. 

1 053 . . 

1 003 . 

1 00, H 

Thick, 

Fairly 

Thick, 

Very 

some- 

thin, 

very 

thick, 

what. 

not 

sticky. 

\ erv 

nth Ky. 

h! Icky. 


f ticky. 

47 . . 

44 . . 

42 . . 

40 

33 . . 

28 . . 

32 

20 

1 009 

1 030 . . 

l 048 . . 

1 018 

Pleasant 

Pleasant 

X.iphl Im- 

Pleasant 

annual i< , 

nioniiitle. 

Icno like 

momatic. 

0 10 . 

04 

0 32 . 

0 1 0 

01 3 

02 

0 22 . 

0 12 


Bases. 

Wt/xol r, „ on extrac t .. 4 1 . 2 7 .. 3 1 

\\t /xol. % on inr . 3 1 .1-7 2 1 

* Thi-. tar nave traces ol hurtle substaneca insoluble in ether or 
with mt except eomentruteil hydrochloric acid. 


2 s 
1 9* 

any olh< r 


Alcohols wen* absent in each case. 

All the tars are seen to behave similarly, and the 
presence of “ uhnins ” (tar resins) and carboxylic 
( u* ids, detected by Kireusson, i>s continued. The 
absence of alcohols is also in agreement with most 
workers, excepting Pictet and his co-workers ; 
nonetheless, the author was by no means satisfied 
tint the various products obtained wen* homogeneous, 
and details of further examination of the products 
are given below . 

Phenols . — 'Idle phenols obtained from each tar 
were treated with excess of lights petroleum (b.p.70 1 -- 
120°). Three volumes of light petroleum were used 
at each washing and three washings were given, allow- 
ing 24 hours’ standing after each washing to ensure 
complete precipitation. The washings were united 
and allowed to stand, when further precipitation 
occurred. The clear solution w r as tested with success- 
ive' additions of solvent, and, when no further pie- 
cipitation occurred, the petrol-soluble phenols were 
extracted with soda and recovered in the usual 
way. The insoluble phenols were dissolved in 
ether, when precipitation of “ ulmins ’ took place. 
The solution was diluted until precipitation ceased, 
liltercd, and the ether distilled off. The petrol- 


51 s 
15 1 
3 i 


77 0 
20 H 
l (1 

1 043 


;n 3 
or, k 
2 9 


40 S 
50 5 
2 7 


insoluble phenols were then obtained as a solid 
resinous mass and, after removal of all traces of 
solvent, set to a brittle solid, with practically no 
odour or taste. This dissolved in dilute caustic 
soda to a clear brown solution, showing a remarkable 
foaming on agitation. This substance was definitely 
phenolic in character, but gave none of the usual 
phenolic reactions, and wais considered to be the 
material previously termed “ rhetinols ” from its 
resin-like character. 

The “ ulmins ” obtained were of the same type 
as those previously described. 

The petrol -soluble phenols were all thin liquids, 
without any apparent stickiness. I he phenols from 
the four tars were separately treated, with the 
following results — 

TiirH. TarC. Tail) Urs. 

P» trol-solublo phenols 
ilhetinolH 
Ulmins 

Si> tfr. of petrol-soluble. 

phenols . . 

It will he seen that the specific gravity of the 
petrol -soluble phenols has fallen considerably after 
tlu' removal of the rhetinols, but in view' of the 
experience gained previously, it was eonsideied by 
no means certain that the whole of the rhetinols 
was removed. The petrol-soluble fractions were 
separately distilled, when it was found that, after 
attaining 200°, the temperature rune rapidly, and 
the distillation was stopped. The residue in the 
flask was insoluble in petrol and was identical with 
the rhetinols previously isolated. The four fractions 
gave the following amounts of phenols up to 2<>0 
(% by volume of petrol-soluble phenols) : B, 49%; 
(\ (><>'• 7% ; 1>, «>%; «>%• 

Ow ing to the small volume ol the phenols and to 
their apparent identity, the distillates were' united 
and fractionated through a rod and disc column. 
The distillation proceeded as follows. — 1 j> to 200 , 
1 1° 0 ; 205°, :i0% ; 210', 42% ; 21o°, r>r>% ; 220 , 
<;-,«/• *>:10 . 75°;,: 240', S 1 ; to 200, 00 /0 . 



'flic temperature rose rapidly at 250° 200" and still 
more rhetinols were recovered from the residue in 
the flask. The fractions were kept separate and a 
specific gravity /temperature curve drawn (('hart 7) 
This demonstrates clearly that the hypothesis 
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stMtcd previously as to the phenols being a mixture 
of homologates of phenol boiling up to 240° -200° 
with high -boiling rhetinols is substantially correct. 
W it It t he removal of the rhetinols of high sp. gr. and b.p. 
the sp. gr./b p. point curve is a gradually descending 
one, as would be exported. In view of the small 
quantity of material available, work on the phenols 
was suspended and resumed later (ride infra). 

ISifutjal od This product also was not homo- 
geneous ; treatment by excess of petrol produced 
a precipitate consisting partly of the ubiquitous 

ulmins, and partly of ether-soluble asphaltic 
material. 

I l ,r neutral oils were treated 'with petrol until 
precipitation ceased (usually about N times the 
volume of oil), the clear petrol solution was decanted, 
and the solvent distilled off through a 12-pear 
Young column. The precipitate was then extracted 
with ether and tin' ether recovered. The residue 
was dried in vanw and consisted of “ ulmins.” 

I Ik* pet rol -solu b!e oils were all dark red-orange 
in colour, only slightly soluble in cold alcohol, soluble 
in hot alcohol, also in ether, carbon tetrachloride, 
and most solvents. I hey were highly unsaturatcd. 
The sp gr. of < lie oils was : 15, 1*007 ; <\ HK50 ; 1), 

I -01.) : S, JOIN. I he et her-solu ble asphalt was ob- 
tained in only small quantity as follows: 15,44%; (_\ 
.i-1%, 1), .{•(>%, S, 2*2%. This material was very 
similar to the carbon disulphide-soluble material ob- 
tained in the original alcohol extraction and was 
very dark in colour. Little could ^ be learned of its 
nature. The ” ulmins ” were identical with the 
material previously obtained, and about 15% was 
obtained from each oil. 

The raihn.r/ilie arid s* were semi-crystalline, viscous 
liquids with a low melting point and had an odour 
resembling that of coconut fatty acids; the quan- 
tity was too small for in\ estimation, but they did 
not resemble humic acid, appearing to resemble 
naphthenic acid. 

Dihi/dric phenol *. — Mixed with the carboxylic 
aeids before purification were perceptible quantities 
of pyroeateeliol. 'Hie quantity present was small 
and could not be definitely ascertained, but was 
estimated to range from 0-2% to 0*8% of the tar. 

hxamination <4 the various asphalt-like materials 
obtained showed the presence of “ ulmins ” in all, 
contaminated with a basic material which was 
precipitated by hydrochloric acid from benzol solu- 
tions, but the salts of which wire not soluble in 
w atcr 

S n tn ma nj of Part l [ . 

Notwithstanding the care taken in the extraction, 
none of the products, with the exception of the 
homologues of phenol, could be taken as homo- 
geneous. The figures obtained, while interesting 
as showing the similarity of the four tars, are not of 
great value, owing to the impossibility of clean 
separation, due to the “ solute- solvent action ” 
previously referrod tc% Nevertheless, the following 
points have been clearly demonstrated : — 


Low-Temperature Carbonisation. 

(a) All four tars contained the brown amorphous 
pow'dcr referred to by Marcusson as “ tar 
resins,” and the failure of Tropsch to obtain 
more than traces of these substances was, in 
all probability, due to the non-recognition of 
the solu t (‘-solvent factor. 

(h) The presence of carboxylic acids in all four 
tars was definitely established, thus confirming 
the work of Marcusson and Tropsch. 

(c) The phenolic content of the tars lias been 
divided into two main groups, i.e., homologues 
of phenol and resinous phenols of high density, 
practically odourless and tasteless, which have 
been termed rhetinols, and which are insoluble 
in light petroleum. 

(d) The observation of Maelaurin as to precipita- 
tion of resinous matter with dilute hydro- 
chloric acid has been confirmed for all four 
tars, and evidence has been obtained that, 
when carefully purified, Ihe substance forms 
salts insoluble in water and benzene but soluble 
in alcohol. 

(c) The presence of pyroeateeliol and the naphthols 
is confirmed, although the* quantities present 
could only he gauged approximately. 

(/) The specific gravity of the low -temperature 
tar depends, in a considerable degree, on the 
content of rhetinols and mineral matter, and, 
in a minor degree, other constituents, and is 
not a safe guide as to the temperature of 
carbon isat ion. 

In view of the substantial identity in constituents 
of the four tars, it was decided to continue the 
extraction work on much larger quantities of tars (I 
and T) only, in order to obtain such quantities of 
products ns to allow' of easy purification and more 
detailed examination. This work is detailed ill 
Part III. 

TIL — Examination of Tars (J and 1) by Modifhcd 
S< > LA' E N T E XT K ACT ION. 

In order to obtain larger quantities of the various 
fractions in a state of greater purity, 5 kg. each 
of tars T and I) were treated by extraction methods 
modified in the light of the results obtained in 
Part IT. To ensure cleaner separation of the various 
constituents a preliminary steam distillation at a 
temperature of 140° was decided upon, as experiment 
indicated that decomposition did not occur at or 
below* that temperature in the presence of steam. 
The steam-distilled portion and the residue were 
treated separately. 

The steam distillation was stopped when the 
oil/water ratio in the distillate fell to 1/10. 

Steam-distilled portion .— The steam distillation 
proceeded quietly, tar C giving off sulphur dioxide 
and hydrochloric acid in traces, tar I> giving 
ammonia. The distillates were dark yellow' oils, 
and the residues were black and almost solid, that 
of tar C being rather waxy and that of D somewhat 
sticky. The steam -distil led oils were separated, 
precisely as before, into neutral oils, phenols, bases, 
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and carboxylic acids, using the processes already 
given. 

The following results were obtained expressed as 
w eight percentages on the tars : 


Tram distil to to composed of : — 

Tar C. 

0/ 

T»r I) 

Neutral oils 

.. 15 i 

lb 7 

l’henols 

H 5 

4 1 

bases . 

0 2 

u-.m 

A Oils 

<so7 

0 02 

Total ... 

21 ^7 

15 Jo 


The steam distillation did not give a clean cut, 
but “ tailed off,’ 1 and therefore can only be coll- 
ide red as an expedient to assist the examination, 
the neutral oils and phenols were completely soluble 
m light petroleum. The results of further examina- 
i ion of the products are given later. 

Examination of residues . — Preliminary testing 
diowed that alcohol removed a portion only of 
i fu* residue obtained by steam distillation, and as the 
< \tracted material contained “ ulmins ” uhich it 
was desired to leave behind as a residue, alcohol 
extraction was abandoned. Ether was ideal for the 
purpose, but was impracticable on a technical scab*, 
but benzol was found to be almost as effeetive as 
ether in removing non-ulmin substances and also 
in possessing to only a small degree, the property 
ot dissolving “ulmins” in the dissolved oils and 
phenols. Benzene was, therefore, used as a solvent, 
and t ho extraction was carried on until the beuene 
was only slightly coloured. A considerable amount 
<>f “ulmins” was obtained from each tar by this 
method. The benzene solutions were diluted with 
solvent until precipitation ceased. 

Bhenols. -The phenols were extracted from the 
benzol solution of the tars in tin*, usual way, no 
difficulty being encountered ; neutralisation av;is 
carried out with carbon dioxide and the mother 
liquor extracted for carboxylic acids. After washing 
the benzene solution of tar D with caustic soda, an 
asphaltic substance separated out. This was pro- 
\isionalIy relegated to the " asphalt ” group. Tar 0 
apparently contained none. The phenols were 
precipitated as a viscous mass with a high specific 
gravity, and, after neutralising with hydrochloric 
a d, were dissolved in ether and recovered as 
usual. 

Bases ], — The benzene solutions of the oils and liases 
were, as before, unworkable with ordinary washing 
with 1:3 hydrochloric acid. It was found, however, 
that complete precipitation of this material could 
be attained by saturating a benzene or petrol solution 
with a current of dry hydrogen chloride, when rapid 
absorption took place, with rise of temperature and 
precipitation of largo quantities of dark, sticky 
material. This precipitation was complete, and the 
product was insoluble in benzene, petrol, other, and 
water, but was soluble in alcohol ; it was converted 
into the free base by caustic alkali and could then 
be precipitated afresh with acid. Treatment with 
gaseous hydrogen chloride before removal of the 
phenols yielded a precipitate containing large quanti- 
ties of phenols, thus following known work as to the 
relative order of extraction to be followed. 


The benzene solutions wore treated, as above, until 
precipitation was complete, and the precipitate and 
solution -washed thoroughly with water. The water 
solution contained the ordinary bases and was made 
alkaline and treated as usual. The bases obtained 
were of the usual type. Traces of ether-insoluble 
bases wore again noticed. 

Bases ( acid-wate.r insoluble). - -The' acid precipitates 
from the above were washed thoroughly with benzol 
and, after removal of solvent, were dissolved in 94% 
alcohol. “ Ulmins ” were again obtained in quantity, 
and were filtered off and added to those already 
obtained. The alcohol was distilled off, the residue 
treated with excess of 10% caustic soda solution and 
warmed, the liberated buses dissolved in benzol, 
dried, and recovered. 

Neutral oils . — The benzene solutions, after treatment 
with hydrochloric acid and subsequent, washing, 
were treated as usual, and the residual oils dissolved 
in light petroleum. Tar 0 oils dissolved practically 
completely, but tar I) threw' down a further quantity 
of asphalt-like material differing from the first in be- 
ing soluble in benzene. This was washed thoroughly 
and returned as “ asphalt ” (benzene-soluble). The 
petrol solutions were distilled and the residue returned 
as “ neutral oils ” (petrol-soluble). 

Separation of phenols. - The mixed phenols obtained 
were treated with light petroleum, when the larger 
portion remained undissolved. Petrol was added 
to the solution until precipitation ceased and the 
dissolved phenols were recovered. Three extractions 
of the residual rhctinols were carried out, and, in the 
last, heat was applied with very little result, as far 
as extraction was concerned. The solvent was 
removed from the residues, which were re-dissolved 
in ether, when further small quantities of “ ulmins ” 
were separated. The ether was recovered and the 
residues were taken as rhctinols. 

The petrol-soluble phenols were viscous liquids 
with strong phenolic odour. They were distilled 
under reduced pressure through a fractionating 
column until the “ break ” occurred, and the residue 
in the flask was again treated with light ]>etroleum, 
when more rhctinols were isolated and added to the 
main bulk. The petrol-soluble phenols were re- 
covered and added to the distillate. 

lVieentuge by weight. l'.u C. Tar D. 

X extra? oils 


Petrol-soluble 


Steam- volatile 

Residual 

J 1 l \ i4 
. 20 1 / * * 

10-7 \ 
•24 i; 

■ 34 H 

Petrol-insoluble 



\ sjilmlt , benzene-mnolul !• . 

-- 

3 <n 

■ 0 0 

Asphalt, ben/, uu -sol 1 1 »h 


coy 

Phenols. 




Homoloi'iies of phenol — 




Steuui-volatilu 

o r. ] 

1 r ) 


Residual 

\ 0 V 17-7 

0 0 > 

17 0 

Rhetiuols 

. 0-dj 

120J 


Acid*. 




Steam- volatile . . 

. 0 07\ 7 

.. o oa/ u 

0 02) 

► 0 4 

Residual 

(1 3S J 

Baser. 




Steam-volatile . 

. . 0 20 , 

0 33 , 


Residual, ether-soluble 

. . 0 27 1 lH) 

0L2[ 

0 20 I 

- 0 5 

Residual, ether-insoluble 

- 


Residual. and-wal<;r-if wolu Lie 

S3) 

00 J 


Ulmins and mineral matter 

10 0 


20 3 

Water 

t» -4 


1-5 

Long— Polyhydric pheuola etc. . . 

30. 


0 (J 


1000 


JOO-O 
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Comparative result*.— The preceding table gives the 
results of this examination of tars 0 and 1). Both 
tars contained the same products with the excejition 
that tar C apparently contained no asphalts. 

The simplification of the method of examination 
has reduced the number of products, but much 
further work is necessary before a technical process 
can he elaborated or before any investigation of the 
composition of the products can proceed. 


IV. V 

m-: 

UUINAKY K> 

A MI NATION 

and Charac 

riCR- 

, 1ST It 

S ( 

IF Products 

Obtained 

IN 

Section ill. 

Neutral 

oil'< The 

steam -volatile 

oils from 

tars 

0 and 

D 

gave disl ilk 

it ion figure 

s as follows when 

fractioi 

at 

*d through i 

i four -pear 

de 

phlegnmtor 


Vlll " 0 



Vol 







l-oilmy 



fur 1). 

l>Hi i\\ 


r.u V Tar I >. 

l.i'loW 


Tar C 

100 * 


0 4 

”00 


IS 0 

37 3 

120 ’ 


ol . 4 0 

330 


«:• - 

70 H 

M 0 ' 


3 ", , n 3 

3I0‘ 


H 0 O 

KS 0 

HMD 


i ’ lo o 

‘.mo 0 


MJ7 

1 M 0 

1 H 0 ' 


•mo 330 

3ho’ 


y:> a 

W> 0 

The 

ah 

•o \ e figures 

confirm th< 

>se 

previously 

ob- 


tained. The fraction of tar 1) oil boiling between 
200° and 240 contained considerable quantities of 
naphlhalene which crystallised out on cooling. 

The detailed examination of the fractions shown 
graphically in t-liart S was postponed for further 
work, but the presence of aromatic compounds, naph- 
thenes, and pa ratlins in both tars was confirmed. 



Rf sidual oil. —While it is realised that the division 
of the neutral oils into “ steam-x olatile ” and 
“residual” is purely arbitrary, it was found con- 
venient to keep the rough divisions as such until 
further investigations can take place. 

The residual oils from both tars were moderately 
viscous, clear, orange-brown oils, that from tar 0 
being more orange than that from tar I) Both oils 
deposited crystals of paraffin on cooling The oils 
had a remarkably high density, showing a high degree 
of unsat mat ion, viz., d 15 16 , tar 0, 1-048 ; l>, 1-042. 

A distillation conducted from a Wurtz Mask gave 
tlie billow ing figures: 


ill .( ilium 1 m low 

Tar < . 

Tm n. 

yoo“ 

. . 31 

ill 

330 1 

. 33 

30 

340° 

. . 4s 

3S 

300 u 

01 

f*3 

Pitch 

00 

87 

gr. of distillate 

1 033 

l 017 


Decomposition took place during the distillation, 
particularly above 360°. The residues in each case 


were porous and apparently coked. The distillates! 
were orange-brown in colour, with strong greenj 
fluorescence, were much less viscous than the undis- 
tillcd oils, and were very similar to each other in 
appearance. Ordinary distillation is not indicatedj 
in the treatment of these oils, and the products] 
obtained are apparently similar to those obtained by! 
Fischer and Gluud and claimed by them to have valuw 
as lubricants. Both oils were completely soluble h 
benzene, acetone, light petroleum, chloroform, 
pyridine, and ether, but very slightly soluble in 94% 
alcohol. Concentrated sulphuric acid produced a 
violent reaction and no separation of unsulphonated 
oil took place. Methyl sulphate dissolved about 
40-50% of the oils. 

The inference can be drawn that these heavy oils 
consist mainly of very unsaturated coinjiounds of 
complex structure. A thorough investigation is 
necessary before anything further can bo said as to 
their possible uses or composition. The tars B and S 
are probably more paraffinoid than tars C and D, 
but undoubtedly the nature of the coal has a material 
bearing on this factor. 

It is certain that no process will produce from these 
low-temperature tars, oils suitable for ereosoting 
timber, or for tin- usual purposes for which coal-tar 
creosote is used. New r uses must, therefore, be ! 
found for these products. Fischer and his co-workers 
have claimed that they possess lubricating properties, 
but little can be hoped for commercially in this 
direction, and new outlets must be obtained. 

Asphaltic material. This term was used, in the 
absence of a better, for hydrocarbon materials which j 
were insoluble in light petroleum, but which fall into j 
none of the groups of products which have been 
isolated. I 

The two asphaltic residues found in tar I) were 
found to he impure, containing “ ulmins ” and acid- 
water-insoluble bases, but, after re- treatment, a t 
definite product -was obtained, which w r as easily and k 
completely soluble in benzene, insoluble in light f 
petroleum, only slightly soluble in ether, and insoluble j 
in 94% alcohol. 'Flic material was very viscous, j 
sticky and black. Distillation commenced at about I 
320°, but the temperature rose very rapidly until i 
barely 10% had distilled at 300°. Some 50% of 
distillate was obtained, but this material appeared 
to ha\r a phenomenally high coking temperature as 
the flask became red-hot, with only a film of coked 
material, while the remainder boiled quite steadily. 
The distillate was extremely viscous, the later 
fractions setting to a solid rubbery consistency. 
Sulphur compounds were present in quantity but 
decomposition was apparently surprisingly small. 
No phenols were produced in the distillation nor w ere 
ammonia or basic compounds present. 

Owing to the difficulty of treatment, little more 
can be done with this material. Jt is noteworthy, 
however, that definite asphaltic compounds have 
only been obtained from tar 1), xvhich show's definite 
signs of high -temperature products ; all other 
materials provisionally termed asphalts found in 
Section II. were found to be mixtures and to contain 
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t tie or none of this product. It is probable that 
he production of this material is in some way linked 
p with the production of the aromatic compounds 
nd is a sign of high -temperature carbonisation. 

It is certain that the presence of any largo propor- 
i,*n of this material would give the pitch the peculiar 
n-operties which renders high-temperature pitch 
t value. Little of this remarkably high boiling 
nd stable series of compounds can ever be brought 
,v«t in ordinary tar distillation and any present 
mist remain in the pitch. 

J’clrol -soluble phenols. J The steam-volatile phenols 
nul the petrol-soluble phenols obtained from the 
csidual products were found to be composed almost 
ntiroly of the homologues of phenol, and to contain 
.<) methoxyl compounds nor more than traces of 
Isli yd ric or trihydrie phenols. The phenols from 
,ir C and tar I) were substantially identical in boiling 
j>,,ii\t, as shown in Chart 1). The actual constituents 
,f i his phenolic portion require further extensive 



in\ estigat ion, but little can be accomplished by 
present known methods. 'There is evidence that 
•Wies of phenols constitutes the main bulk of 
high-boiling blast-furnace tar acid of oomnn 
v Inch is often stated to contain no homologuc 
phenol. The reina-indei consists of rhet inols, w 
.ippear to distil unchanged in the presence of phenol 
homologues. 

Rhdinoh. This series of compounds is one of the 
most interesting products of this investigation, lhe 
product obtained after fairly thorough purification 
by altiTiiatc solution in ether, alcohol, alkali, and 
extraction with light petroleum, is a clear, clatk, 

\ cry sticky, resinous substance, d 15 W15, bright 
orange-brown in colour iu thin layers, with no 
definite melting point, softening at about 40 and 
melting to a thick sticky liquid below 100° ; it is 
completely soluble in ether, alcohol, and most organic- 
solvents/ but completely insoluble in water and 
almost completely insoluble in light petroleum and 
carbon tetrachloride. The product retains “ ulmins 
most tenaciously, and the purified product so far 
obtained docs not appear to be completely free from 
this impurity. The purified product is practically 
tasteless, and has only a faint tarry odour. It is 
insoluble in solutions of alkali carbonate and bi- 


carbonate, easily soluble in weak caustic alkalis, 
giving a clear brown solution which foams on agita- 
tion. This characteristic is most noticeable. All 
alcoholic solution gives only a slight, brown colora- 
tion with ferric chloride ; chloroform and alkali 
gives no colour reaction, while th*' Liebermaim test 
for phenols and the Liebermann-Storeh reaction 
given by colophony and resin acids give negative 
results. * Bacteriological tests appear to indicate a 
disinfectant value rather greater than that of tri- 
cresol. 

The rhet inols can he sulphonated smoothly with 
ordinary concentrated sulphuric acid, a moderate 
temperature being developed on mixing, and the 
sulphonated produet is soluble in -water, the solution 
precipitating gelatin solution. 

Addition of potassium ferricyanido to the alkali 
solutions of these rhet inols produces brown, amor- 
phous precipitates, soluble in pyridine, and generally, 
as far as can be at present ascertained, identical w ith 
the “ ulmins ” obtained from the tars. On sulphona- 
tion these artificial “ ulmins ” do not produce 
completely water-soluble compounds, thus differing 
from those prepared by Mareusson, who thus dis- 
tinguishes between artificial "ulmin ” products 
produced from tars and natural products from coal. 
There would also appear to Ik* some evidence that, 
on standing (and also possibly by the action of 
reagents), the rhef inols are gradually converted into 
“ ulmins ” Owing to the great difficulty of complete 
purification, judgment on this point must be bus- 
]>ended They absorb bromine rapidly, giving dark 
amorphous products. 

When distilled at atmospheric pressure, the 
rhet inols commence boiling at about 400 , with de- 
composition into water, homologues of phenol, 
aromatic hydrocarbons, and pitchy residues, with at 
least 40% of the rhet inols passing over apparently 
unchanged. At 11 mm. pressure the decomposition 
still takes place. The product could therefore, not 
be purified by distillation. The rhetinojs appear to he 
the intermediate stage between “ ulmin ’’-like coin- 
pounds in the coal and the homologues of phenol, 
and the first stag*', of the process is one* of reduc- 
tion. Distillation of the ‘’ulmins” from the 
tars, or of the aitilicial “ulmins” alone, does 
not ’appear to produce either rhet inols or phenols 
A distillation at atmospheric pressure through 
a 4-pear fractionating column, keeping the top 
of tli*' column at 500 , and re fractionation and 
separation of the distillate, gave 4% of water, 12— - 
!.->% of homologues of phenol, 7% of neut ral oils, and 
over 50% of a very brittle pitch. Even under these 
conditions some 25% of the rhet inols distilled un- 
changed. 'The. distillate contained in abundance the 
substances producing the crimson colour with alkali, 
the alkaline solution becoming intensely crimson. 
r fhe rhet inols were free from any trace of this material , 
there is, therefore, no escape from the conclusion 
that this colour-producing material is a product of 
decomposition of the rhet inols, and its absence from 
any distillate is due either to the absence of rhetinols 
or to the presence of sufficient homologues of phenol 
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to permit little or no decomposition of rhetinols 
‘lining distillation. 

Ammonia and hydrogen sulphide were given off 
during t he distillation, and nitrogen was present in the 
rlietinols. This may he present as an impurity only, 
hut ordinary bases were eliminated in the purification ; 
none the less, purification is extremely difficult and 
judgment must be reserved 

The complete decomposition of the rhetinols is 
very difficult A plain distillation commences at 
200 — 300°, and the temperature rises steadily, whilst 
the distillate ma\ amount to two-thirds of the original 
material. 'Dus again decomposes on distillation, 
hut decoinposit ion is slow owing to the formation of 
mixtmes of undecom posed rhetinols and t lie de- 
compose ion products 

The pitch produced is extremely brittle, insoluble 
in caustic alkalis, soluble in pyridine, but only yields 
traces to ether. The ether solution lias, lumever, a 
brilliant yellow green fluorescence. 

The homologues of phenol produced are typical 
products. Phenol is present in small quantity but 
the main part appeals to l>c composed of the homolo- 
gucs boding between 210 and 240 . 

A distillation of the phenols obtained from the 
foregoing experiment g.rve the following results: — 
h.]». 200", volume boiling up to 210 , 7% ; 215", 
20% ; 220', 47%; 225", 00% ; 230°, 75%; 240, 
83% ; 245", 04%. Phenol was detected in the 

aqueous poition of the distillate, and tin* results of 
distillation show that the homologues of phenol 
produced by destruction of rhetinols resemble those 
present in low-temperature creosotes. H is therefore 
probable that the hitter have been formed in this 
way The hydrocarbons produced wore definitely 
aromatic in character and were of low boiling point, 
resembling the lower fractions of high-temperature 
creosote, 'the quantity obtained was insullicient for 
further investigation, and the foregoing results and 
findings may he subjected to modification in future 
work on larger quantities. As stated pre\iously 
purification is most difficult, and there is very strong 
reason to believe that the product is unstable on 
keeping, “ ulmins “ being apparently produced on 
standing There would also appear to be a close 
affinity between the rhetinols and the aeid-water- 
insoluhle bases. 

During the purification of the rhetinols a small 
quantity of light brown, amorphous, “ ulmin "-like 
material was obtained which dillcred from that 
previously dealt with, in being completely soluble in 
aqueous caustic soda and cold alcohol. Sodium 
carbonate solution dis.Nol\cd only traces on boiling 
Tilts material would appear to be similar to the 
products classed under t he teim “ulnae acid,” but 
again, a close examination will be necessary before 
any definite statements on the point can be made. 

The presence of rhetinols and of the residue from 
decomposed rhetmol, together with the large per- 
centage of “ulmins,” is probably the main cause of 
the brittleness of low-temperature pitch, and not 
a large proportion of para flms as suggested by Mar- 
cusson. In the author’s experience the presence of 


paraffins does not give the glass-like, brittle pitches 
given by the tars worked u]X)ii. | 

The importance of these rlietinols cannot bo over-j 
estimated. There is no evidence that such products 
are present in t he coal, but they are undoubtedly 
a half-way stage between some primary coal constitu- 
ent and the homologues of phenol found in coal tar 
The author desires to reserve the further investiga 
lion of these substances to himself and his colleagues 

*' Ulmins.' 1 -Under this description have been put 
all the browui amorphous substances insoluble in 
ether or petrol but soluble in pyridine, which have 
been obt ainc^d in quantity from the tars. The 
author lias used the term “ ulmin, 5 ’ inasmuch as the 
materials described in the literature as “ ulmins ” 
appear to coincide in general characteristics with the 
material obtained, hut it is not intended to suggest 
that the “ulmin’' is identical with that obtained 
from coal. 

The “ ulmins ” obtained an* b row'll, amorphous 
substances insoluble in water, petrol, or ether, but 
partially soluble in chloroform, boiling alcohol, and 
benzol ; completely and easily soluble in pyridine, 
phenol and its homologues, and rhetinols. In their 
characteristics these materials closely resemble the 
material extracted from coal with pyridine and are 
undoubtedly Mareusson’s “ tar resins.’’ 

The “ ulmins " are readily sulphonated, dissolving 
quietly in sulphuric acid to a dark ml-browm solution. 
The sulphonated product does not dissolve completely 
in water, a light tloeeulent substance separating 
from an apparently colloidal solution, which foams on 
shaking. The “ulmins” themselves art* insoluble 
in caustic alkalis, and boiling does not give even a 
colloidal suspension. Ext faction w ith solvent show ed 
that the products obtained were by no means homo- 
geneous, hot alcohol extracting a poition, benzene a 
further quantity, and, generally, even on this section, 
much investigation is necessary before coming to 
any delinite conclusions. 

Aciri-walrr-solublo basts. - -These bases w'erc of the 
usual type of high-boiling coal-tar bases, possessing 
the normal basic odour and dissolving in aqueous 
acids to orange-coloured solutions. The proportion 
of secondary bases was high, and primary bases 
seemed to be absent. No detailed examination has 
yet been possible. 

. \ci(1-irah r -insoluble bases. — These compounds are 
very remarkable, apparently forming salts insoluble* 
in waiter. The purification of the* material obtained 
in the examination was attempted by re-solution 
ot the basic material in benzene and re-precipitation 
with dry hydrogen chloride. 'The precipitated 
material was dissolved in alcohol and the ever- 
present traces of “ ulmins 55 removed, and the 
aleohol-soluhle material dissolved in ether, after 
warming with alkali. From ether, dilute hydro- 
chloric acid removed the bases as a very voluminous, 
gelatinous precipitate which emulsified the layers 
of ether and acid, so that dry hydrogen chloride 
again was used as precipitant. Very serious losses 
occurred in this attempt at purification and it w r ould 
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appear that the product is extremely unstable. 
The purified product was a practically solid, resinous 
substance, d 16 1-14, soluble in ether, from which 
it was removed almost entirely by aqueous hydro- 
chloric acid as a brown, fiocculent precipitate which 
passed, on warming, to a black, resinous mass, 
practically insoluble in water. On distillation the 
purified free base began to boil at 280° and the 
temperature rose rapidly to over 400°, about 50% 
only distilling, the remainder being pitch. The 
distillate, which was orange in colour and viscous, 
appeared to consist almost entirely of acid-wator- 
solublc bases of very complex character. Ammonia 
was not detected during the distillation, which would 
tend to show that the ammonia produced by distilla- 
tion of the rhctinols was not duo to admixture of 
this material. Better means of purification are 
being sought, when larger quantities of material 
become available for further examination. The 
existence of these bases affords, no doubt, an explana- 
tion of the low yield of ammonia and nitrogeneous 
bases of the usual type in low-temperature tar 
work.. The material undoubtedly remains unrie- 
eom posed in the pitch, and assists in rendering it 
brittle. No use can, at present, be seen for this 
material. 

Carboxylic acids ’. — -The purified products were 
brown resinous solids with a peculiar coconut -like 
odour. Slight signs of crystallisation were occa- 
sionally observed, but the crystals were soft and 
resinous, and could not be produced at will, or in a 
form suitable for purification. A minute quantity 
of flat, needle-shaped crystals was obtained by 
sublimation, but beyond negative tests for benzoic, 
salicylic, and allied acids, little could be done, as 
the total quantity was less than 0*1 g. 

The acids appeared to have a strong resemblauee 
to the resin acids, bemg soluble in (4 her and alcohol, 
but insoluble in light petroleum and carbon tetra- 
chloride, even on boiling. 'File Liebermaim-Storch 
reaction for abiotic acid gave a negative result. 
The analytical const nils obtained were as follow's : — 
r/ 13 16 , 1*22; mean mol w r t. (calculated from neutralisa- 
tion value to phenolphthalein), 227 ; iodine value 
(Wijs, 8 hours), 112. The specific gravity is ex- 
tremely high and tin* iodine value agrees very 
closely with that calculated on the basis of the 
acids containing only one double bond. The product 
obtained differs entirely from that obtained by 
Marcusson, who considers his material to resemble 
humic acids. The material from these investigations 
resembles more closely the natural resin acids, 
particularly those semi-liquid acids present in rosin 
oil obtained by dry distillation of colophony. 

V. Gknkral Nummary. 

1. 'The hypothesis that hnv-temperature tars 
closely resemble blast-furnace tar is shown to be 
subst antially correct . 

2. The tar produced by carbonisation of bitu- 
minous coal in continuous vertical retorts is also 
shown to be mainly the product of low-temperature 


carbonisation, and, although there may be present- 
certain amounts of aromatic products, the general 
character of the tar is that of a low' -temperature 
tar, and the products obtained bv ordinary distilla- 
tion have all the bad qualities of blast-furnace 
products. 

3. Ordinary distillation of low -temperature tar 
produces products which are of low value, with the 
exception of high-boiling tar acid and fuel oil. 

4. The method of plotting the gravity of successive 
fractions against the mean boiling point is valuable, 
in showing the presence of aromatic compounds, 
such as naphthalene, and also in the examination of 
the phenolic compounds. 

5. The examination of tars by the solvent method, 
while full of pitfalls, shows a close similarity in 
composition of the four tars examined, and that 
the type of coal carbonised affects the respective 
proportions of ingredients, but the process of car- 
bonisation is only important when carbonisation is 
carried out in a large volume of gas, when the low er- 
boiling products are washed out of the tar. 

(k Low'-temperaturc tar is shown to contain the 
following groups of products 

(a) Ulrnin-like substances, insoluble in other, 
soluble in pyridine and phenols. 

(/>) Neutral oils, distilling up to and above 4tX>°, 
containing paraffins, naphthenes, and aromatic 
compounds, but mainly consisting of highly 
t 1 1 isa t u rat cd by d r< >ca rl x n is . 

(c) llomologues of phenol, with a new class of 
phenols (rhctinols) resinous in character and 
possibly containing nitrogen, distilling with 
decomposition at and above 300° but forming 
binary mixtures with phenol honiologucs in 
which the rhetinol distils unchanged. 

(d) Basic materials of novel character, combining 
with acids to give salts insoluble in water. 

(<?) Much smaller quantities of carboxylic acids 
of a resinous character , pyridine and quinoline 
type bases; traces of ether-insoluble liases, 
and of substances resembling ulmie acids. 

7. The presence of tar resins and carboxylic 
acids claimed by Marcusson is confirmed, and the 
results of Tropseh are shown to be, low, probably 
owing to the solubility of the ulmins in other 
constituents. 

8. The* absence of alcoholic compounds of the 
type found by Pictet and Bouvier is in agreement 
with the resuits of other workers. 

1). 'Flic presence of p\ rocatechol, a- and /3-naphthol 
in the tars is in conformity with the results of Conti- 
nental workers, but is of no technical value, as the 
quantity is too small. 

10. The phenolic constituent of the creosotes 
produced from these tars is a mixture of liomologues 
of phenol and undecomposed rhctinols. The state- 
ments that these phenols contain guaiacol and 
other methoxyl compounds, polyhydric phenols or 
diphenyl compounds, are definitely disproved. The 
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t(»nn “ phenoloids ” is unsound and should ho 
abandoned. 

1 1. Tin* production of tin* colouring matter present 
in many of those creosotes is shown to ho caused l»v 
destruction of the rhetinols during distillation, and 
the substance is probably either a condensed phenol 
compound ■present in a leiieo form or a coumaroiie 
derivative. 

12. The ]>res( nee of asphaltic substances is defi- 
nitely proved in tar I) It is doubtful whether such 
substances exist m line low-temperature tars. 

12 The ihetmois are demonstrated to bo an inter- 
mediate stage in the production of phenol and its 
homologues from some coal constituent, and it is 
suggested that the production of rhetinols is a 
reduction process from ulmin compounds, as oxida- 
tion of rhet inols’ produces ulmin substances. 

1 J The acid -water- -insoluble bases are suggested 
as a similar intermediate stage to ammonia and 
pyridine bases. 

Jo. The specific gravity of the raw tar is no guide 
to temporal lire of carbonisation, and Piseher's 
limits ot 0-0o I -Oh are ineorrei t 

lb The observations of Maelauriu are confirmed, 
but it is shown that Ids methods are incomplete, 
and give mixtures of pioduots. 

17. The production of orange-red viscous oils by 
Fischer and (lluud is confirmed, but the value of 
t ho product is doubled. 

IS The absence of any products of known tech- 
nical value, particularly phenol, is abundantly 
proved, and it is clearly shown that the high value 
placed on low ’temperature tar is not justified on 
present knowledge. • , ^ * > T ‘V 

I ( .k Owing to tin* dillicultv of purification, no 
(plant itative ligures on single solvent treatment 
are of value, and no product can be taken as homo- 
geneous without extensive purification. Much of 
tin* laborious chemical examination and ultimate 
analyses published are valueless for this reason, 
and the author has deliberately refrained from 
attempting such, until much more thorough purifica- 
tion can be accomplished. 

2ih The danger to the chemical and technical 
industry of what is termed “unintentional” low- 
temperature carbonisation is (dearly demonsti ated 
No treatment of tars such as tar 1) will produce 
satisfactory materials for the purposes for which 
high-tcmpcraturc tar products are at present used, 


and no technical use can yet be found for the main 
bulk of this type of tar. 

The author intends to continue the investigation 
of the products obtained; he considers that an 
examination of high -temperature tar by the same 
methods will ho of value, and proposes to include 
such an examination in future work. 

As far as possible, every care has been taken to 
keep within the facts, and possibly the author has 
been over-cautious in interpreting and in drawing 
deductions. It is felt very strongly, however, that 
there have been far too many hyjiot hoses and loose 
statements published in connexion with the subject, 
and, in view of the complexity of the problem as 
demonstrated so clearly in Section 11., nothing but 
laborious and painstaking ground work will give a 
clear view- of the problem to be solved, and, until 
the main facts are laid bare, the isolation of traces 
of easily found constituents, and the chemical 
investigation of unidentified mixtures, is confusing 
the issue and not adding anything to knowledge. 
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rHE UTILISATION OF LOW-GRADE AND 
WASTE COALS IN POWER 
PRODUCTION.* 

BY VV. S. COATES. 

A low 'grade coal is oik* which is difficult to burn 
ii a boiler furnace, and has a relatively low heating 
nine. A waste's coal is not necessarily low-grade, 
ts calorific value may be high, but owing to the 
uge proportion of dust in it, it cannot command 
high price. Some examples of these coals are 
i\en below' - 

(l) Ihtff is the name given in Scottish, North of 
England, and certain Welsh collieries, to tin* poorest, 
uabties of coal, generally in a fine state* of division, 
btnined during dr\ screening. The* name " smudge* ” 
given to the same* coal in Yorkshire and Midland 
ollieries. 



(2) Splints is a cannel coal which has a charac- 
teristic slatey structure, and decrepitates on heating. 
It yields a gai of high illuminating power by destruc- 
tive- distillation, and was formerly used in conjunction 
with gas coal for gas making. The coke does not 
“ bind,” but retains the original shape of the coal, 


• Kcul at a meeting of the Newcastle Section on Nov. 28, 1921. 


and partly for this reason it is difficult to burn on 
a chain grate 

(.4) Hands, tin* strata King between the coal seam 
proper and the* rock 

(4) Hand duff and irashrr si urn/, the* tine dust 
removed from the coal m the washing plant The 
moisture oe intent is exceptionally high and may 
reach ,40 ° 0 . 

(5) ltuMfh smalls is that coal, obtained during 
single screening, which passes through a •j-in<-h 
screen. It generally contains therefore* a relativcU 
high propoition of line slack and r is not unusual 
for 40 -50% to pass through a [ inch sie\e. 

(<>) l)rnss. is the name given o fine slack in 
Scotland. 

(7) ( f ul/n or < fum is the* fine* slack from anthracites. 

A section through a Babcock and Wilcox wafer- 
tube boiler lilted w ith eompart mi'iif t \ pe sloker and 
supeThe*ate*r, is show n m Big. 1. 'The space* occupied 
by tin* boiler tidies and economiser tubes (which an* 
inclined at lb' and S respectively with the hori- 
zontal) is divided into three* passes bv horizontal and 
vertical balHes. the* path of the hot gases through 
these passe*s is shown by the* arrows. The* steam 
gene*raied in the be >il(*r tubes rise's together with the 
water, to the high e*nd of the re*ar headers and is 
ceimevod along the* horizontal tube's to tin* front 
drum in which tin* steam is libe*rated. 'Hie* water 
returns to the* hoile*r tubes through the short tubes 
eonneetiug the* front hevulers to the* el rum. 'The 
steam is e*emve t \ed to the superlu*ater (which is 
locates! at the* te>p of the* first and second boiler 
passe's) by the elotted pipe, and it leave's the unit 
at the top superheater box. 

The funnier. 

Generally speaking it is much more* diflieult to 
consume* completely the* “ v olatile matte*r ” evolved 
eluring the combustion of the* c<»al, than it is to burn 
the* carbonaceous matte*r in the coke. 

The eeini])le*tc combustion of the* hyelroearbon 
gase*s (methaiv*, ethane*, ethylene, benzene, e*te.) pre- 
se*iits ne> difficulties provided that there* is an adequate 
supply of oxygen, that the temperature is above tin* 
ignition point, (i.r , at least about 1500 V. or K15 ('). 
and that eombustiem is completed before the* cooler 
portions of the beiiler are reached. The higher the* 
proportion of the more complex hydrocarbon gases, 
the longer is the* flame, preiduced and therefore the 
more combustion space is required to prevent contact 
e)f the flame with the comparatively ce>ol boile*r 
surface*. 

The* complex heavy hydrocarbons which are* 
present in the tarry vapours are much more* difficult 
to burn, partly beeaiuse of the highe*r tempe*rature*s 
required fe>r the reaction between them and oxygen, 
and partly because at the high temperature's existing 
in the furnace they may break down, free carbon 

D 
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.iml miji li more complex substances being produced, 
which io(jiiiir .-dill lusher temperatures for complete 
< uinhii>l ion If, therefore, the temperature of the 
Je.M (me eases Is lowered to a point ho|n\\ r which I lie 
rcrietion cannot take place, black smoke results and 
p-is~.es through (lie holler accompanied, in tlie 
majority of eases, by unhurnt li veil oca rbons and 
eaihoii monoxide I his chilling may he caused 

by bonding the ((imhiistmn ( h.imher with a large* 
excess of cold air or by allow me the tlamcs to impinge 
on the cool mu lari* ol the hoih-i’ tubes. When black 
smoke is f< a im d it < aunot he consumed m the* hojler, 
no nialhr hov. nmeh oxygen is present, because the 
existin'/ temperature is much below the ignition 
point of the combustible mutter in the smoke The 
absence of black smoke does not necessarily indicate 
complete combustion, because carbon monoxide* 
and other combustible g,iM*s may escape unaccom- 
panied 1 1 \ carbon The only s.i I id.n I orv way to 

t'lNllr complete -Old uuokele-s combustion IS to 
maintain as Inch a tempi ratine as possible in the 
furnace, an adequate siipplx ol air toi the* inaction 
(though not m e x< i *ss| \ ( * (plant it ies), and intimate* 
mixtuie ol the air w dh the* ( om bust ible ifjises. The 
aveiuge speed of the easts through t lie* eonibustitai 
chamber max reat h lit ) to 20 feck per second at full 
ratine, and up to b eh tt of \olatile matter may be* 
distilled ott per pound of coal Only a fraction of 
,i second, therefore, is available* in which the* reaction 
takes place If, howexer, ail insu llicienc v of air is 
present for the* tarry \ a. pours, they may pass through 
the boiler uneonsumed and a- brown smoke* will be* 
emitte*d at the* chimney . Brown smoke* is, therefore*, 
indicative of greater fm*l losses than black smoke* 

'The* foregoing re-marks had t e > the conclusion that 
the higher the* proportion e.f volatile* matter in a 
coal, the* more* elitheadt is smokeless combustion. 
In fac t, it is found in piactiee that it is very elitlie*ul( 
indeed to burn completely finds containing more* 
than say 27° () of volatile matter. 'The* famous 
Welsh ste*am coals contain between 10 and l.V ( , of 
volatile* matter and little* ash , t hex are* free-burning 
e*oals, that is to say the* volatile* matte*r distils < »l t 
and is ignited at a coin pa rat i vedy low te*mpe*ratim*, 
and are eprite easily consumed without smoke* for- 
mation. (lenerally speaking, so le>ng as a. coal is 
free-burning, the* lower the volatile content the* easier 
is smokeless combustion. 

Induced draught is generally sufficient to consume 
completely a good grade of bituminous or semi- 
bituminous coab that is, coals, free fiom slacks, 
of which tin* e.doritie value is above, sax, 1 1 ,000 
B.TIi l T . per pound, tin* ash content is not high, 
and tin* volatile mutter is such that ignition ot the 
coal is easily obtained Such coals gencrallv swell 
and cake to some extent, and t lit* resistance to the* 
tioxv ot air through tin* fuel bed which is thus set up 
brings about a thorough mixing of air* and find. 
Under induced diuught conditions, the fan has tin* 
double function to pci form of drawing the air supply 
through tin; lire and ot pulling the products of com- 
bustion through the boiler It has been found, 
hoxvever, with certain classes of Inferior coals having 
a calorific value below 1 1 ,000 B.Th.U. per pound, 


and a high ash and low x'olatile content, and especially 
if the proportion of slacks is high, that complete 
combustion is more* easily obtained bv assisting the 
air supply through the fuel bed. The “balanced 
draught stokers “ have been designed with this end 
in view. In large power stations tin; hunker coal 
is of necessity a mixture of several classes of fair 
and low' grade qualities, and it is often advantageous 
to be able to use either induced or balanced draught 
at will 

Fig. 1 shows a longitudinal section of the latest 
design of ” compart ment type" balanced draught 
stoker of Messrs. Babcock and Wilcox, Ltd. The 
quantity of coal burnt per hour is controlled by 
varying the speed of the grate by means of the eight- 
speed cpicxchc gear-box interposed betxveen the 
mam drixa* and the grate drive, and also by varying 
the thickness of the fuel-bed by means of the guillotine* 
door m front of the furnace Closing-in doors are 
fitted to the stoker front, and In means of a forced 
di aught fan, an undergiatc air supply is led into 
boxes mounted between I he upper and lower portions 
of tin* grate. Tin* air leaves the boxes til rough a 
number of narrow openings of variable width. The 
boxes are so proportioned that the air supply under 
each two feet length of the grate* is under control. 
When these openings are wide upon and the air 
pressure* is suitably'’ aeljusted, a balanced draught is 
obtained at the* find heel. The boiler can he operated 
as ,m induced draught installation, when tin* closing- 
in eloors are* open and the forced air supply is cut off. 

A stoker which has been designed for burning fueds 
with a high vedatile* content, and such waste* fuels as 
washer slurry which aio high in moisture, is the 
Class K underfeed stoke*r manufactured by the 
Underfccel Stoker Co. 'Phis is shown in longitudinal 
ami transverse sections in Figs. 2 and 2. C (Fig. 2) 



Fki. 2. 


is a steam motor, the* piston of which aeduates simul- 
taneously' the* sliding bottom, Jfi, of the coking- retort, 
and the eoal ram, B, which drives the* coal inte) the 
retort- from the bottom of the* hopper, A. The 
ee>al is thus carrie’d to the back end e>f the* furnace and 
is forced to rise in the retort, ultimately' enerfiowdng 
on te> the* hollow* grate bars, F, which are alternately 
lixeel and moving. Tlie moving bars work trails- 
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rsely to the retort, and receive their motion from 
v rocking barn, IT, shown in Fig. 3. The clinker 
dejiosited on the dumping bars, K. f l he air supply' 
lers the box, Q. below the coking-retort and ptrt 
it pisses through the o|>enings, li, where if mixes 
th the volatile matter as it passes upward through 



the incandescent fuel, the temperature of the reacting 
^ases being therefore very high. I he remaining air 
is heated on passing through the bars, F (which are 
l bus kept cool), into the hot air chamber, 'I 1 From 
here the air rises and pisses through the small spares 
between the bars into the coked fuel. 

Cuttihmlion of the atrium in lh<. aoh . 

The reaction between carbon and oxygen has been 
studied by many chemists for o\er J00 years, but 
even to-day its mechanism is not clearly understood. 
U least two facts, however, appear to be established : 
[a) that whatever may be the conditions under winch 
carbon and oxygen interact, both carbon monoxide 
t md carbon dioxide arc always produced; (/>) that 
perfectly dry carbon dioxide is not reduced by per- 
ieetlv drv carbon, e*v(*ii at briglil red heat. It would 
appear, therefore, that no matter how excessive may 
l>c the air supply' passing through 1h(‘ incandescent 
( oke on the grate, carbon monoxide is always present 
m the gases aho\ e the coke, and there* ore an adequate 
supply of oxy gen above the grat(‘, that is, in the 
combustion chamber is vital. 'The tact that per- 
fectly dry carbon die side and carbon do not yield 
carbon monoxide, even at high temperatures, shows 
that water vap>ur play s a large part in the reactions 
taking place on the grate, hut the role of the water 
\ a pour is, at present, unknown. Water vapour is 
always present in the air passing through tin; grate, 
and water is also present in the coal lienee, it any 
i a r lion dioxide is produced in the lower layers ot the 
incandescent- coke it will he reduced to carbon mon- 
oxide as it passes through into the upper layers, the 
amount of carbon dioxide so reduced being dependent 
on the prevailing conditions Above red heat 
carbon and carbon dioxide react under normal con- 
ditions, in accordance with the equation, ( -j tth ■ 
2FO, hut, at the same time, some of the monoxide 
dissociates into carbon and carbon dioxide. Hence, 
a reversible system seems to bo set up which may' bo 
expressed, C t-(A) 2 V 2CO. It will he noticed that 
an increase in volume occurs when the reaction 
proceeds iron* loft to right ; therefore a decrease in 
pressure at any' given tenqieraturo w'ould resint in 
an increase in t Jio equilibrium projiortioii of the 


monoxide, and riee msa The dissociation of 
carbon monoxide being an exothermic reaction, 
it is evident that an increase in tern |K*rat ure at any 
given pressure would favour the form.it ion of the 
monoxide. This reversible system has been studied 
by JKhoad and Wheeler, who found that tin* velocity' 
of the reaction between carbon and carbon dioxide 
at any given tenqieratiire is many' times taster than 
that at w Inch carbon monoxide* dissociates at the* saint* 
temperature. The findings of It head and Wheeler 
may be siiiiiin.ti ised thus, the* combined pressures 
of the gases being one atmosphere : - 
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It is not implied, however, that whatever the 
temperature of flu* fuel bed mav be, tin* above 
propoitions of monoxide* and dioxide* cm responding 
to that temperature* will be found m the* gase*s as 
tbe*y r leave* the find bed. 'These results lead to the* 
conclusion that the larger proportion of such gases 
i> carbon monoxide*, hut there docs not appear to 
have* been much work done on the analysis of tin* 
gases immediately* above the* fuel on a chain grate. 

The combustion of 1 tb. of carbon to the dioxide 
is accompanied by a heat evolution of about 14,000 
B.Th l\, whereas only 4400 B Th F. accompanies 
the* combustion to tin* monoxide. V dire*cl loss 
thus results of over 10,000 l> 'I h l\ per lb. of carbon 
incompletely burnt The importance of an adequate 
air supply' above* the* fuel bed is, therefore. <*\idcnt, 
and it is of equal impoitance to ensure thorough 
mixing of tin* air supply with the* combustible gases. 
'The best piactical method of achieving this is tlu* 
aveiielance of t Inn placets m the* fuel bed and of bare* 
wings and dumping bars, since* tin* incoming air 
will take the* line's of le*ast resistance anel in all 
probability pass straight through the* <*ombiistioii 
ehambe*r and into the tines. 

An efficient furnace* is erne in \vhi<*h as much as 
possible* of the* energy in the* coal is eonv e*rte*d into 
heat. The* chief losses aie* . 

(1) 'The heat carried away by the* nitrogen present 
in the* air rvquired for combustion, which rnnno! 
e >f course* be avoided Although tin* ditlieultie*s 
se*e*m te> be* insurmountable* at pivscnt, a probable 
future* development will be* the* enrichment with 
oxygen e>f the* air supply te> the* furnace. The nitro- 
gen . fuel rat io will thus he* reduced, and much 
higher rate's of combustion will be* possible. 

(2) l lie* heat carried away by excess air over and 
above that, required for combustion. Jt is impossible 
to burn any fue-l with the theoretical air supply'; 
at least 2.V J 0 over and above* this is required when 
burning coal on a grate. 'Tlu* actual excess required 
depends entirely on the characteristics of the cos 1 
anel cannot be calculated. That air supply' is 
adequate which will burn tlu* coal with the production 
of the highest amount of carbon dioxide in the* Hue* 
gases, unaceompanie*d by combustible gases. 

If carbon could be burnt with the* theoretical air 
supply, the* gaseous products would contain 21% 
of carbon dioxide. The average semi- bituminous 

d2 



fltfay 23, 1024. 


Journal of the Society of Chemical Industry* 

I t>n t Coates.— -Utilisation' of Low-Oka m: and Waste Coals in Power Pkoimction. 


roals contain 3-- 4% of hydrogen, and th(‘ Rasmus 
product s obtained >>y burning these in the theoretical 
air supply Mould contain IN 5% of carbon dioxide. 
It should be possible to obtain 14% of carbon dioxide 
in the waste gases after complete combustion of a 
coal of fair quality, this representing about- 
(ISd 14 1) of excess air, t fin t is, slightly 

over 30%. With a low -grade coal like duff, it is 
almost impossible to obtain complete combustion 
with more than 10 11% of carbon dioxide. This 

represents S,V ’ (1 and 70",, of excess air. By exercising 
careful control over the furnace, this excess air can 
be kept at a- minimum, but it cannot be eliminated. 

(3) The sensible heat in the ash and clinker cannot 
be recovered, and fortunately it is not high Wry 
heavy losses may, however, be incurred by the 
imprisonment in, or absorbtion by, the ash of car- 
bonaceous matter The fusion temperature of ash 
varies considerably, but is generally between about 
2000 and 2NIM) ( IOO.V and Into ( ’ ), being usually 
lower in a reducing than in an oxidising atmosphere. 
If the ash softens during its passage through the furn- 
ace, absorption of carbon by it is jne\ itablc, thus ef- 
fectively preventing combust ion of that carbon. Pieces 
of coke may also be imprisoned in the clinker and 
consequently' would be isolated from the air supply'. 
If a coal (out. dns 25% of ash and the ash contains 
20% of combustible matter, a direct loss of (20 100) 

25"„ or .V’„ of the coal is incurred ; this loss is 
difficult to avoid when the ash has a low fusion point. 

A high furnace temperature is essential for high 
efficiency 'This is obtained by' burning the fuel 
completely at as high a rate as possible, with as little 
excess air as possible. With fuels containing much 
volatile matter, higher rates than 25 30 lb. of coal 

per squat e foot of grate area per hour cannot, gener- 
ally' speaking, he maintained without the production 
of smoke. 

Some fuels are met with which are not free-burning 
although the t v may contain over 15°,', of volatile 
matter These can only be consumed completely' 
under forced draught, whereby a more thorough 
mixing of the fuel and air supply' is obtained 

The compartment type balanced draught stoker 
shown in Pig. 1 may la* used for these finds. If the 
openings of the forced air boxes are made narrow', 
the undergrate air supply leaving them, is divided 
into many' streams travelling at a high velocity'. 
The air pressure requires to he increased over that 
necessary for balanced draught conditions, but the 
narrow openings obviate too large an excess of air 
passing through the find bed The effect js, in fact, 
similar to that on a blacksmith's forge. 

It has been found advantageous to wet a coal 
containing much duff <»r slack. The actual effect 
of this wetting is not clearly' known, but in spite of 
the loss entailed in evaporating the added water, 
the following facts indicate the benefits which are 
obtained : A higher percentage of carbon dioxide 
in the Hue gases and consequently a higher furnace 
temperature ; an increased fuel consumption per 
square foot of grate area ; less combustible matter 
in the ash and clinker, which is more friable and easier 
to handle ; a more uniform density of the fuel bed, 


with consequently a more even distribution of the 
air throughout it. 

When burning low-grade coals the furnace tem- 
perature is never as high as when burning better 
coals, partly' owing to the lower calorific value of 
the former and also to the greater excess air required 
for complete combustion. 

The boiler. 

The transmission of heat from the fire to the absorb- 
ing surface takes place in two ways: by direct 
radiation from the incandescent fuel oil the grate 
and from tin* flame in the combustion chamber, 
and by convection and conduction through the water 
tubes from the hot gases traversing the* boiler passes. 

Radiation . -Probably the larger proportion of 
the heat absorbed by the boiler is radiated 
to it, tlu' energy' so received by the gas side 
of the water tubes being conducted by 7 them, as 
sensible' heat, to the water on tin* other 
side. Stefan found that the amount of heat radiated 
from an incandescent “ black *’ body, that is one 
with a dull surface, is proportional to the fourth 
power of its absolute temperature. The value of 
this law from a furnace operating point- of view is 
exemplified by the ease of two furnaces, the tem- 
perature of one being 2500° P. (1370 (7) and of the 
other 2700 ’ F. ( 1480 1 (\). The latter furnace theo- 
retically' radiates more heat- than the former in the 
ratio of nearly J'3'l, that is to say', that increasing 
tin* furnace temperature by 200 I\ from 2500 3 F. 
results in about 30% more heat being radiated to t-ho 
absorbing surface Hence the supreme importance 
of maintaining as high a furnace temperature as is 
consistent with complete and smokeless combustion. 

('onvcclion and conduction , — If the opposite sides 
of a steel plate 1 in. thick and 1 sq. ft. area are 
maintained at a constant temperature difference 
of 1" l<\, 450 1-5 TIi. U. will be conducted through the 
plate, at a uniform rate, per hour. If tin* tempera- 
ture' difference is d * F. and the thickness of the 
plate is / in , the amount of heat passing through 
each square foot per hour will bo 450 d ft B.Th.U. 
If the* temperature on the gas side of the water 
tubes in a boiler is 1000 J<\ (H70 '(/.), and on the 
wafer side is 500 ‘ F. (200° (-.), the amount of heat 
passing through a jJ-in. thick steel plate will be 
450 <1 100 S 3— 1 ,320,000 B.Th.U. per square 
foot per hour, which is equivalent to an evaporation 
of 1,320,000 070, or nearly 1400 lb. of water per 

square foot of heating surface per hour. hi actual 
practice, bet ween 5 and 0 lb. of water are evaporated 
per square foot per hour. This enormous difference 
is explained by the presence of a non-conducting 
gaseous film on the gas side 1 of the w'ater tube and 
of a wafer film separating the wafer from the tube 
on the other side. It has been found that a better 
heat transmission is obtained by maintaining a 
high velocity of the hot gases and also by causing 
them to How at right angles to the tubes rather 
than along them. The object of the horizontal 
and vertical baffles in a water-tube boiler is thus 
explained. The above calculation also shows that 
the material of which tho tubes $re made and the 



journal of the Society of Chemical Induitry. 

^ o 3f 1 024 .] Coates.— 'Utilisation op Low-Grade and Waste Coals in Power Production. 


161 t 


thickness of the plate make little difference to tlio 
heat transmission. 

Owing to the fact that the waste gases leave the 
boiler unit at a higher temperature than the air 
MiT>l>ly enters it, a certain pro]>ortion of the heat 
ml lie coal is lost, which is roughly 1(KM/T%, where 
/ F. is the temperature of the gas and T u F. the 
temperature of the furnace. The temperature of 
the gases leaving the boiler itself cannot be lower 
thaivthe saturation temperature of the steam; thus, 
m the case of a boiler working at 250 lb. pressure, 

It lie temperature of the gases cannot be lower than 
['20° F. (216° 0\). In practice the gas temperature 

always much higher than the saturated steam 
temperature. Some of this heat is, however, recover- 
able either in water economisers which preheat the 
teed water entering the boiler, or in air heaters 
rthich preheat the air-supply for the combustion of 

the coal. < . 

Any factors, therefore, which result m a poor 
heat transmission through the boiler heating surface 
and give rise to too high waste-gas tenqieratures 
(such as scale or dirt on the tubes or short-circuiting 
of the gases between passes owing to faulty battles) 
will lower the efficiency of the unit. 

Another source of loss which should not be over- 
looked is the dissipation of heat from tin 4 , boiler 
walls and the steam piping. The latter can be 
cheaply and efficiently lagged with a preparation 
ot magnesia and asbestos. An ideal boiler casing 
would 1)0 a thick brick wall lined with white glazed 
tiles on the outside; this would, of course, be 
much too costly in practice. Modern practice is 
to enclose the boiler in a double steel casing; the 
annular space contains stagnant air which is an 
cOcct ive heat insulator. Those, boilers which are 
encased in brick walls should be thickly tarred 
on the outside to prevent the infiltration of air as 
far as possible. 

J^d revised fuel. 


Pul\ erised fuel is not used extensively in this 
country for steam raising purposes, but during 
icceut years rapid strides in this direction have 
been made in Ameiica and on the Continent, and 
successful results obtained. So far as our present 
experience enables us to judge, low-grade fuel* 
can be etticientlv utilised under boilers by pulverising, 
mixing with the necessary air, and burning tie 
mixture under the same conditions as a gaseous 
fuel. 

The very large surface area of the coal-dust ensures 
such an intimate mixture with the air supply that 
combustion is completed with a much smaller excess 
of air over that theoretically required, and a much 
lower content of combustible matter m the asii 
than is obtained with chain grate stokers. 

Tt is only intended here to outline very briefly 
the two general systems which are adopted, illus- 
trating one example of each. 

In the " central system/’ which is generally 
adopted in large installations, the coal required lor 
a number of boilers is prepared in a central pul- 
verising plant. The powdered coal is storcc in 
bunkers and conveyed to each boiler through a 


pipe line by a screw-conveyor or other suitable 
means, and is finally blown into the furnace tvs a 
cloud in the necessary air-supply for combustion, 
by means of a fan. Dump powdered coal has a 
tendency to cake rather than to flow easily, and 
for this reason it is usually necessary to reduce the 
moisture content of the original coal to 2 or 3% 
b\' drying in a current of hot air. Unfortunately, 
the drying plant adds considerably to the cost 
of the installation. The latest arrangement of the 
“ Lopulco ” system of the Underfeed Stoker ( o., 
Ltd., is shown in Fig. 4. This installation is at 



present being erected for the Societc Anonyme 
Union d* Fleet ric it e, at their Vitry !W;r Station, 
Paris. There will be four Delaunay-Lelleville Imilers, 
each evaporating 140,1500 lb. of water with a coal 
consumption of nearly (> tons per hour, at normal 

load. . „ . , 

The coal is dried, in a portion of tin* Hue-gases, 
on its wav to the pulveriser, where it is lifted by 
means of a plough and thrown between the rollers 
of Raymond mills. 'Hie pulverised coal is carried 
awa\ in an upward cuireivt of air, supplied by the 
exhauster, to the cyclone scpaiator. The coal 
settles in the storage bunker, the air reluming to 
the pulveriser. There is, 1 herefore, a closed circuit in- 
cluding pulveriser, exhauster, and cyclone separator, 
thus eliminating the danger of explosion in the 
boiler-house through the presence of line coal dust 

in the air. . 

There are ten burners to each combustion chamber, 
the capacity of which is 12,(HH) eb. ft. above the 
water-screen. The primary air for combustion is 
already mixed with the coal when it enters the 
combustion chamber. The secondary air, winch is 
preheated by passing through the hollow furnace 
Avails, is admitted through ports in the front wall 
of the furnace. 
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In tin* "unit s\ste*m ” then* is a pulveriser for 
(*;ic)i boiler furnace \o bunkers or pipe-line* for 
the powdered furl an* mjuimi. ami, gene*rallv, 
it is not ne*e*e->sary to ml we the moisture contmt 
oi lln* coal below 10°,,. A typical plant is the 
“Turbo” pulveriser manufactured b\ the Powdered 
Fuel Plant ('o , whieh is shown, with the top cover 
removed, in Fig b ]t consists essentially of a 


carried through the boiler, the ash may be dis- 
charg'd in either the liquid or solid state. Provided 
that the combustion chamber is not too large, the 
ash can be maintained above its fusing teni]x*rature 
and discharged in the liquid state. There is, how- 
ever, a tendency for the liquid ash to flux with the 
brickwork if its tenijXTature is too high, and, on 
the other hand, if the tenqierature drops the ash 
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steel-lined cylinder containing a high-speed shaft 
coaxial with it, on whieh arc mounted (I) a fan 
which draws air through tin* cylinder, and ( 2 ) steel 
beaters so arranged as to divide the pulverising 
com pari mint into four sections 'There is ample 
clearance between the beater tips and the steel 
lining. The coal falls on to a distiibutor which 
feeds it into tin* lirst section of the pulverising eom- 
]>artment, where it is violently agitated. The 
smaller coal is drawn through each section until 
fine enough to be disehaiged by the fan into the 
furnace. The larger coal lags behind, owing to the 
high centrifugal force, until it is small enough to 
be earned away. The fineness of the coal is therefore 
deterniimd hv tin* speed at which the air passes 
through tin* cylinder, which is under control. 'The 
second lan shown m the illustration is external to 
the pulveiiser. and supplies the secondary air for 
combustion, which mav be cold or preheated 

The presence of " tramp ” iron in the coal is a 
■won ree of danger to the pidv ei isers. Tf it is present 
in large quantities a magnetic separator is necessary, 
but adventitious pieces ot iron are usually eliminated 
by some device peculiar to each plant. 

'Tin* (bsjx)sal of the ash produced when burning 
1 »ovvdered fuel under boilers has proved to he a 
difficult problem. Neglecting the grit which is 


may \ icld a pasty mass which might choke the- 
outlet, thus necessitating a complete shut down of 
the* plant 

The combustion chamber may be built large* 
enough to ensure* the temperature* e>f the* hover 
portion being below the* fusion ]>oint e>f the ash, 
whie h may thus be* dise'harged in the? form e>f elust 
or nodules. 'The combustion chamber shown in 
Fig 4 is titte*d with a w'ater-sereon vvhie*li consists 
of a number eif tubes conne*ctcd t c > the boiler. 'This 
screen is an effective portion e>f the boiler heating- 
surface being subject t o the radiant be*al of the 
furnae'e*. anel the* tempe*rature in the* ash chamber 
be*k)W' it is always leaver than the fusion point e>f 
tin* asli ne> matter what the operating conditions 
mav be* 

Seime* of the* more evielemt advantages of pulverised 
fuel firing over e*ombustion in a me*e*lmnieal stoke»r 
are brie llv thus : 

(1) Higher boiler elliedcncies are> possible* owing 
te> the lower exe*ess air requireel for eemiplete com- 
lmslion and te » the le)\ve*r proportiem of the* com- 
bustible* matter le*ft in the ash. 

(i!) I hiring no-load periods the fue*l can be* cut off, 
thus (*liminating banked fires and stand-by losses. 

(!!) I Tactically all grades of fuel can be easily 
burnt. 
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(D TUi' control over the furnace is much more 
,.\ihle, and the fires can be instantly adjusted 
,r anv desired boiler rating. 

The thanks of the author are due to Messrs, 

hcocU and Wilcox, Ltd., the Underfeed Stoker Co., 
td , and the Powdered Fuel Plant (\> , Ltd., for 
jeir generosity in lending the blocks used for 
lust rating this paper, and in supplying information. 

Discussion. 

l)r. (*. Weyman said that the efficiency of the 
•ii-neration of electricity from coal ’was in any case 
\<>r\ poor in comparison with other methods of power 
production and therefore too much attention could 
hardly be given to the subject. As Mr. Doates had 
pointed out, there were still available large quantities 
of low grade and waste coal which could be used for 
the purpose. It ace mod that for several reasons the 
(oal should be cither carbonised or completely 
gasified and the products burnt afterwards in the 
boiler plant The volatile matter in coal needed so 
huge an excess of air and required so large a com- 
bustion area that high efficiencies wore almost 
impossible. The smoke and burning gases obscured 
.i considerable proportion of the direct radiation 
from the red-hoi solid fuel, and it was very doubtful 
it the boiler actually received the amount of heat 
by radiation from the lire that was usiuTlly reckoned 
ou The boiler plants of to-dav appeared to have 
been entirely designed in relation to the combustion 
ot thi' volatile portion of the fuel and depended upon 
the flame heat and converted heat of the excess of 
.ur passing from the furnace, and it was, in fact, 
customary to direct radiant heat hack on to the 
lire in order to obtain accelerated combustion of the 
volatile matter. If the volatile matter were removed 
and thi' solid fuel then burnt under the boiler, the 
ho ler and furnace could he designed to fake full 
advantage of the radiant heat and would certainly 
he smokeless and more efficient. 

Phok Bktkcoh pointed out that in the combustion 
< handier t he flame it-< If radiated much heat W hat- 
ever the theoretical explanation might be, the experi- 
ments of Nicholson showed that in an ordinary 
Lancashire boiler the greater proportion of the* total 
evaporation occurred in the immediate neighhmuliood 
of tfu* furnace. Present practice in boiler furnaces 
represented a mere opportunist development* of the 
ordinary kitchen range and employed a principle 
which was essentially unsound. The fuel bed m 
anv ordinary furnace was both a gas-producer and a 
means, frequently the sole means, whereby secondary 
air was admitted to burn the gas produced jt 
was inefficient, irregular in action, and uncontrollable 
m both functions. Conditions which promoted 
formation of combustible gas hindered t lie supply 
ot air to burn it, and vice verm ; so that it was 
difficult to attain and quite impossible to maintain, 
even approximately, a correct adjustment of air to 
combustible* matter. Clearly it would be much 
sounder to make the fuel bed efficient as a gas-pro- 
ducer and relieve it entirely of the function of supply- 
ing air. It would then be possible, by means of 


properly designed duet s and adjust a hi * ports dis- 
tributing a single forced ur induced air supply, 
to maintain a proper ratio bet 'wren the piimarv air 
supply (which would be vv ImlK used in the production 
ot combustible gas and might receive a pnqier 
addition of steam -to control fuel-lied temperatures) 
and the secondary air supplv . which could he main- 
tained, within a few per cent., at the rati' required 
for complete combustion. 


TRAVANCORE ESSENTIAL OILS.-IL 
OIL FROM THE LEAVES OF CALA- 
IS I NT HA UMBROSA , BENTH. 

UY K. L. MO EDO ILL, DA (('VXTAU), list* (OLASUOVV), 
Air. 

l'rcUm 'nui) uo(< . 

The herb from the leaves of which thb oil WiS 
obtained grows wild in some localities, notahlv 
Veapuram, Av ur, in Travaneore, and is locally 
known as Karimthumba (Malavalam Kari, black) 
The leaves and the root posses* a strong, pleasant 
and cumphoraceous aroma, due to the presence of an 
essential oil which does not appear to have been 
examined before 

A large quantity of the leaves was collected for the 
author m September, bv Mr 1. C Chacko, 

Director of Industries, and distilled with steam in an 
air-di\ condition (moisture r 40° J in a large* copper 
still, when a (KkV;, \ield, calculated on tin* dry leaves, 
ot a light yellow' oil possessing a strong, rather com- 
plex, but not unpleasant odour, was obtained. 

'The oil had the following characters . c/- 7 ,, 0-SN74 ; 
v?l)“ 7 1-47(10; (all) 3 '’-- 4.V2L acid value, O-o; ester 

value, lot) ; ester value alter aeet \ lat ion, 40-7, 
aldchvdes by the neutral sulphite method, (ho 0 ,, 
The oil was insoluble in S0 l ’ 4f alcohol, sparingly 
soluble in N.V’ 0 alcohol (7-S vol*- ). soluble in 00°,, 
alcohol (0-7 \ol). 

In view of the low densitv and ivfi active index of 
tlie oil. the difficult v with which it dissolves, even in 
K.V 0 alcohol, and the cstei values, it would appear 
to consist mainly of hv dmcarhons Only 70 c e. of 
the oil were available lor the following investigation. 

Furclional disHHation . 

The oil dried over anhvdrous sodium sulphate xvns 
distilled under reduced pressure, first over a boiling 
water hath (fractions l- II) and then rapidly over a 
tree Haim*, and the* following fractions were obtained. 
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Fractions l, 2, and ,‘1 would appear to contain the 
same compound. Fractions 1 and 2 were mixed and 
distilled repeatedly ov er sodium, under atmospheric 
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pressure, and finally 12 o.e. of a colourless oil were 
obtained, of b.p. 17b' 177'; d 27 4 , 0 • 8.705 ; an 27 - 
I -17(H); o\) Mi — 711715'. MJmonene lias b ]>. 175"- 
17b ; r/ f 0-8472; n,, 27 - l-474b ; a,, 30 - - 105 . 

Ilrominat ion of tbe oil yielded a halogen derivative 
which proved to be /dirnonene tetrabromide. 

In spite of repeated fractionation and distillation 
over sodium, the /diinonene separated from this oil 
was heavier but hud a higher refractive index than 
pure /dirnonene, probubh due to the presence of 
small quantities of another hydrocarbon, which, 
however, could not be separated. 

Fraction 4— The aldehyde content of this fraction 
was found by tin* sodium bisulphite method to be 
10%. The residual oil had ?? | > 28 1-40110 ; aj f 30 

| 5-4'; 0*02011. It was soluble in 11-4 vol- 

umes of 75% alcohol. At this stage, unfortunately, 
the small quantity of oil remaining was lost. In 
\iew of the rt*ady solubility in alcohol it would 
appear to be an oxygenated product. 

Sit in mm tf 

1. The essential oil from ('ahunintka umbrusa, 
llenth , is rich in hydrocarbons. 

2. It contains /dirnonene (about b5%), an aldehvde 
(b-5° ( ,h an ester, and an alcohol (12°,, if C ]0 ll lH O). 

11 Owing to its high hydrocarbon content, the 
oil is not expected to be of much direct use in per- 
fumery. 

The Chemistry Laboratory, 

H.H the Maharaja’s College, 

Tri\ andrum (Travniicore). 


THE ACIDS OF CAMEL HUMP FAT. 

]’»y norman McClelland. 

The humj) of a young but full-grown and healthy 
camel {('mndnn drowedarius) which died recently 
in the Wellington (N.Z.) Zoological Cardens, con- 
tained SO lb. of fat with only a small amount of 
connective tissue. The investigation of the acids 
of this fat, which was steam-rendered, forms the 
subject of this note. 

The only figures found in connexion with camel 
fat, are t ho following by Henriques and Hansen 1 * : — 

1 \l«lu hnliit n’s " J.ii'choiiii'-i )u d HiiniUi \i»'nn," II I ISO , -oi iilsn ,1 r s 

ltxji. \, ii . air. 


I'at. Iodine value. Sett ! hr point. 

IU<le . .. .. .. 3M-7 . 34 3° 

Stomarh (nment) . . . 35-0° 

Tbe values obtained by the author for camel 
hump fat are : — <7 1U % 0-872 ; m.p., 35° — 36° ; insol- 
uble fatty acids, 02% ; unsaponiliable matter, 0-4% ; 
saponification value, 205 — 20b ; iodine value, 37-4 ; 
m.p. of fatty acids, 45° — 46° ; titre value of solid 
fatty acids, 210 — 211. 

The fat was saponified and the solid and liquid 
acids were separated by crystallisation from alcohol. 

Solid acids. The mixture of solid fatty acids after 
esterification with ethyl alcohol yeilded two main 
fractions on repeated fractionation at 15 mm. : 
(l) b.p. 105° — -200 5 and (2) b.p. 210°— 215° ; there 
was also a small residue boiling above 215°. 
Fraction (1) was identified as ethyl palmitate by 
its m.p., the m.p. of the methyl ester, and the m.p. 
and mol. wt. ot the free acid. 

Fraction (2) on similar grounds was proved to 
be ethyl stearate. 

No pure substance could be isolated from the 
intermediate fractions, which appeared to he only 
mixtures of palmitic and stearic esters. 

The residue boiling above 21fPwas found to consist 
of impure stearic acid, it is concluded that no 
higher fatty Ticids arc present except possibly in very 
small quantity. 

Liquid acids. Lewkow it sell’s modification of 
Hohncr and Mitchells bromide test having shown 
that acids giving tetra- and hexa-bromides were 
absent, the liquid acids were converted through the 
potassium and lead salts into the acid, and this into 
the barium salt, which was recryslallised and the 
acid then liberated. The oily acid had m p. 11’, 
mol. wt. 280. From these results, the lead content 
of its basic lead salt, and the fact that it was con- 
verted by nitrous acid into elaidie acid and by 
alkaline permanganate into 0.10-dihydroxystearic 
aeid, azelaie acid, and pclargonie acid, it was proved 
to be oleic acid. 

The acids present in the fat are thus palmitic, 
stearic, and oleic acids ; the approximate* composition 
of the mixed fatty acids is palmitic 37%, stearic 
lb%, oleic 17%. 

The author wishes to thank Professor Fasterfield 
for a quantity of material. 

Caw t broil Institute*, Nelson, N Z. 
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arylamine salts of the naph- 

THALENESULPHONIC ACIDS. 1.— THE 
SALTS OF 2.6- AND 2.7-NAPHTHALENE- 
DISULPHONIC ACIDS. 

BY K. B. FOR ST KB, D.SC., TUl-D., F.I AND (’. M. 

KKYWORTir, M.SL\, A.l.C. 

The arylamine salts of naphthalenesulpbonic 
acids have been mentioned by various authors, but. 
hitherto no systematic study of any one su I phonic 
acid has been published (cf. Erdmann and Suvern, 
Aunalen, 1899, 275, 297 : Perkin and (’ope, ('hem. 
Soe. Trans., 1894, 65, 845; Ambler, »l. lnd. Eug. 
('hem , 1920, 12, 1081 ; Lynch, ibid , 1922, 14, 9(54 , 
Wales, ibid. 1922, 14, 917 ; Perkin and Sewell, 
J., 1929, 27 t). 

'The 2 b and 2 7 acids can be readily purilied and 
identilied bv means of their arylamine salts and in a 
much easier manner than by means of their inorganic 
salts. The salts with amines dilYcr widely in solu- 
bility. 'Thus the 2 b acid can be readily separated 
from the 2.7 by means of 1 he* aniline salt. Ceitaiu 
amines, which are associated technically and which 
aie not easily separated by ordinary methods, ran 
be separated by means of their salts with 2 b and 
2 7-disulphonic acids. 

'Hie salts of the 2 b acid are usually sparingly 
soluble in cold water and have a. very high nip or 
are infusible below 900', whilst those of the 2.7 acid 
are much more soluble and melt at lowin' tempera- 
lures, and aie oltcn diilicult. to crystallise from an 
aqueous solution. 'The. arylamine salts of those 
ac.ds may be obtained by several methods : - 

(1) Addition of a cold concentrated solution of 
the hydrochloride of the bast' to a cold con- 
centrated solution of the sodium salt of the 
acid and allowing to stand. 

(2) Addition of boiling concentrated solution of 
the hydrochloride of base to a boiling concen- 
trated solution of sodium salt of the acid, 
concentrating, and extracting the precipitate' 
with alcohol if necessary. 

(9) Addition of Ihe sulphate of 1 hi* base \o the 
calcium sail of the acid. 

(4) Addition of the free acid to the free hast' with 
tht' addition of a little hydrochloric acid. 

Molecular quantities of acid and amine' were taken, 
hut a slight excess of amine and hydrochloric acid was 
always added. In gemeral the salt crystallises on 
cooling and standing, but in a number of eases the 
mixture had to be* concentrated and in some* easts 
evapoiated to dryness, anti the* residue extracted 
with alcohol. A large excess of the amine tends to 
inhibit crystallisation. 

The salts, obtained usually', consist of 1 mol. 
of the disulphonie acid with 2 mols. ol a monoamine, 
or 1 mol. Ln the ease of a diamine. Acid salts, how- 


ewer, can he obtained of l mol. of base anti 1 mol. of 
disulphonie acid, depending upon the relative quanti- 
ties of each used. 

All the salts art* more* or less soluble in water and 
also in ethyl alcohol, though in the latter solvent 
the solubility is usually much less. No either organic, 
solvent (except, in a few east's, methyl or amyl 
alcohol) was found satisfactory for rccrystallisation 
purposes. The salts can be precipitated from an 
^alcoholic solution by the* addition of e'ther, acetone, 
ethyl acetate*, benzene, etc. The* majority' of the 
salts form supersaturated solutions which only 
crystallise on long standing or prolonged stirnng. 
In most eases the salt is hydrolys'd on boiling in 
aqueous solution ; hyelrolysis also occurs in alcoholic 
solution, though this can be prcvente»el by the addition 
of a small quantity of hy'droehloric acid or the 
hydrochloride of the base. In tlu* ease of the more 
sparingly soluble salts, the hydrolysis is not. so very' 
marked. 

The purity of the* salts has been checkeel by three 
methods. (L) m.p , (2) titration, (9) solubility'. The 
titration was carried out as described by Perkin 
and Sewell (Inc cil ), a. quantity of the salt sus- 
pended in water being heated to the boil and then 
titrated with A T /10 sodium hydroxide, using phenol- 
phthalein as indicator 'The end-point is shaip. The 
solubility was determined by evaporating to di y ness 
a weighed volume of t he saturated solution of 1 he salt . 

Preparation of th< pine 2 b and 2 7 acid s\ A 
mixture of 2 b-, 2 7-, md 1 .b-disulphoiiic acids prepared 
by sulphonatmg naphthalene in the usual manner, 
was separated, by the usual method, into the crude 
2.b disodium salt and tht' 2 7 disodium salt . the 
latter contains a considerable percentage of 1 b salt. 
They were then purilied by means of the aniline salts. 
It is necessary to allow sutlieient lime for the aniline 
2 7 salt to crystallise out, as highly - supersaturated 
solutions are formed which art' very diilicult to 
crystallise, especially when the 1 b acid is also 
present. The aniline 1 .b salt is more soluble than 
the aniline 2 7 salt. The yield obtained is about 
bl)" ( , of 2 b .mid and about 90% of 2.7 acid, the 
remainder being chiefly the 1 .b acid. 

All the. hnlooen-subst it uted aniline salts of 2 7- 
naplit lialenedisulphonie acid assume a reddish colour 
on exposure to moist air, and ('specially' if very slight ly 
impure. The 2 7- and 2.b-iiaphthalenedLsulphonatcs 
of dimethy lanihtie, diethy laniline, and quinoline 
weie diilicult to isolate, as were also the mono- 
methyl- and monoethyl-amline salts of the 2.7 acid, 
in all eases the arylamine salt of the 2 7 acid was 
more soluble and of low er m.p. than the corresponding 
salt of the 2.0 acid. 

In the laboratory the /Lnaphthylamine salts are 
convenient for obtaining the acids in a pure state, 
as j3-naphthylamine 2.(j-naphthalenedisulj)honate is 

D 
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only sparingly soluble in hot water, whereas the 
corresponding salt of the 2.7 acid is much more 
readily soluble (about 2 parts per 1(H)) under tin* same 
eondit ions. 

The /5-naphthylainine 1 .0-disulphonate was found 
to be more soluble than the 2 7 salt, a ml if present 
in not too large a quantity, will remain in solution 
while the 2.7 salt crystallises out. 

In the ease of the ring-substituted amines of the 
benzene series, the salts of ort ho compounds are more 
soluble than those of the ineta, and those of the met a 
more soluble than those ot the para. The increase 
in melting point seems 1o follow in the order, ///, o, p. 
The solubility in alcohol is usually in this order also. 

Two salts of 2.(i-napht halenedisulphonie acid with 
p toluidinc were obtained, an and salt consisting of 
J mol of the base and 1 mol of and, also a normal 
salt (2 mols. of base and 1 mol ot and), the former 
being much more soluble In all other cases only the 
normal salts ot monoamines were prepared 

The salts of diamines consisted invariably of 

1 mol base to I mol and. 

All melting points monied are (directed 

Kept t i mental 

Amino 2 1 -na phthakned i*nl phonale. A hot solu- 
tion of It) ce ot aniline and 23 c.c of concentrated 
hvdjochlonc and in 100 c c. of water was added to a 
hot solut ion of 37 g of crude sodium 2.7-naphthalene- 
disulplionate m 100 c e of water. On cooling and 
filtering a slight precipitate of aniline naphthalene. 

2 (i-disulphonate jjsepar.itrd. and on allowing the 
mother liquoi to stand for two days, lag. of a 
mixture ot aniline 2 0- and 2.7-napht li . Iniedisul- 
plionates wne oht.mied ; on further standing 17 g. 
of pruet teal I \ pine aniline 2 7-disulphonate separated. 

It is moderately soluble in ethyl alcohol and amvl 
alcohol and sparingly solubl(‘ m methyl alcohol and 
xylene, and practically insoluble in other organic 
solvents. < )n reerystallisal ion from alcohol it under- 
goes slight decomposition. It is lx st reery stallised 
trom watir containing a trace of hydroehloiie acid, 
from which if is obtained in the form of while needles 
melting at 2-71 272 . It tends to form super- 

saturated solutions, especially ll any impurities are 
present. Its solubility in water at 13 is 3*90 parts 
per 100 by weight. On exposure to moist air the 
crystals become reddish-pink 

. I nil'na 2 AS-naphthnh m tlmnl pfnmat* A boiling solu- 
tion of 4 g. of aniline and a flight excess of hydro- 
chloric acid in 20 e.e. of water was added to a boiling 
solut ion of 7g of sodium 2 b naphthalenedisulphonate 
in 20 e e. of water On cooling, the aniline salt 
separated out in the hum of long needles or prisms. 
It is easily soluhh' in hot water but sparingly soluhh' 
in (‘old, 100 parts of water only dissolving ()*S2 part 
at 13\ It is only slightly soluble in alcohol. When 
heated to 34->’ it darkens slightly but does not melt. 
0*3094 g. required 17 17 e e. A 10 NaOH -- 99*7% 
theory. 

o-Tohudtnc 2 1-na phthnh to dmul phonatc.-- Owing to 
its solubility, this salt 0 very diilieult to prepare. 
Lt was obtaiiK'd by dissolving lo g, of sodium 2.7- 
naphtlialenedisulphonate, 7 g. of O- toluidinc, and 
excess of hydrochloric acid in 30 e.e. of water and 


allow ing the solution to stand a considerable time. It 
is very soluble in alcohol but insoluble in the usual 
organic solvents. It is best recrystallised from 
acidified water, from which it w T as obtained in white 
needles, m.p. 238°. On exposure to air it develops 
a green colour. Solubility in water at 15°, 01 parts 
per 100 by weight. 0*4592 g. required 18-0 c.c. 
A/10 NaOH — 98-5% theory. 

o - Tol uidine 2.6-n aphthalen cd i#it Iphonate .—-By d is - 
solving 3-3 g. of sodium 2.6-naphthalenedisulphonate, 
2-2 g. of o-toluidine, and 3 c.c. of glacial acetic acid 
in about 20 c.c. of water and allowing to stand over- 
night, this salt was obtained in the form of fine whitcj 
needles, m.p. (deeomp.) 338°. Solubility in xvatei, 
at 15°, 0-7 S pt. per 1(H). 0*2110 g. required 8*5 c.c j 
A 7 /10 NaOH — 100*5% theory. f 

rn-Tol uidine 2.7 - naphtha f cued itm l plum ate, obtained* 
on cooling a solution of 5 g. of sodium 2.7-nuphthalene- 1 
disulphonate, 3*3 g. of m-toluidine, and 3 e.e. of 
hydrochloric acid in 17 c.c. of water, crystallises from 
alcohol in fine needles, m.p. 21 1A It is almost 
insoluble in the other usual organic solvents. Solu- 
bility in water at 20 ’, 3*37 pts. per 1(H). 

m-Tohddmc 2.0 // aph-tlud e n cd i mil phon ate separated 
immediately on adding a solution of 3 g. of ^-toluidinc 
and 3 c.c. of hydrochloric acid in 10 c e. of water 
to a solution of 5 g. of sodium 2.0-naphthalene- 
disulphonate. The salt crystallises from water in 
feathery needles, m.p. 329°. Solubility in water 
at 20 , 0*372 pt per 100. 0*470 g. required 1 7-9 e.e. 

A/10 NaOH -99*8% theory. 

p-Tol uidine 2.7 na ph>t hale nedi mil phon ate was ob- 
tained by dissolving 7 g. of sodium 2.7-naphthalenc 
disulphonate, 3*3. g of p-tolnidine, and 3 c.c. of glacial 
acetic acid in the minimum quantity of water ; 
on cooling, a good yield of the salt was obtained. 
It recrystallises well from 90% alcohol or water. 
From the former it was obtained in white needles 
m.p. 299 ’, which develop a yellow colour on exposure 
to air. Water at 15° dissolves 1*07 pts. per 100. 
0*2-772 g. required 10*15 c.c. A/10 NaOH— 99*1 % 
t henry. 

p-Tohtidi tie 2 (\-im phthnlenediaul ph-onatc — Until the 
acid and the normal salt were obtained in this ease. 
10 g. of p-toluidine dissolved in dilute acetic acid were 
addl'd to a solution of 33 g of sodium 2 O-nuphthalene- 
disulphonate ; the total volume of the solution 
was 210 e e. On long standing it deposited white 
needles of the acid salt. These were recrystallised 
from acidified water but did not melt below 300 . 
Solubility in water at 20°=-- 1*51 pts. per 100. 
0*2234 g. required 11*2 e.e. A r /10 NaOH ="99*1% 
theory. On addition of a second molecule of p- 
toluidine to the solution, the normal salt w*as precipi- 
tated immediately. Like the acid salt, it crystallised 
in tine needles which do not melt below 300°. Solu- 
bility in water at 20°= 0*20 pt. per 100. 0*3570 g. 
required 14*3 e.e. A/10 NaOH —100*3% theory. 

a-'Sa phlhijlam i n e 2.1 -n aphtha Jen ed is u Iphon ate. — A 
solution of 3 g. of a-naphthylamino in 40 c.c. of 
water and 5 e.e. of hydrochloric acid was added hot 
to a solution of 4 g. of sodium 2.7-naphthalene- 
disulphonate. On standing overnight a good yield 
of crystals was obtained, which on recrystallLsing 
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from water had m.p. 305° —309°. Solubility in water 
at 20°, 0*85 pt. per 100. The crystals become 
violet on exposure to air. At 100° water dissolves 
its own weight of the salt. 

a- X aphthylamiv e 2 .6 -naphthaUn ed isul phonate was 
obtained in a similar manner to the a-naphthylamino 
rilt of the 2.7 acid, in fine feathery crystals which 
id not melt below 360°. Water dissolves 0-5 pt. 
er 100 at 15°. 0-4300 g. required 15-4 e.c. A'/10 
,aOH— 100*6% theory. 

fi-Xaphthi/lamimi 2.1 -naphthalcncsul phonate . — A boil- 
ig solution of 4 g. of /3-naphthylamine in 50 e.c. of 
\-iter and 3 c.c. of hydrochloric acid was added to a 
foiling solution of 5 g. of sodium 2.7-naphthalcne- 
Jhsulphonate in 50 e.c. of water. The salt separated 
immediately in fine needles, easily recrystallised from 
water, m.p. 295 . Water dissolves 0*15 pt. per 100 
it 15°. The solubility of this salt is much greater at 
ill temperatures than that of the corresponding 
2 G-disulphonate, and it may be used as a means 
>f separating the two acids, especially if the percent - 
ige of the 2.(5 acid is not very large. The salt of 
(he 2.7 acid becomes yellow on exposure to air. 

/i- Xaphlht/lamine 2 M- naphthoic ncdisnl phonate, pre- 
pared in a similar manner to the salt of the 2.7 acid, 
is very sparingly soluble in cold water, 100 pts of 
water at 15 only dissolving 0*02 pt. of salt. It may 
he obtained in line white needles by recryslallising 
Iluju water. It does not melt below 300°. 0-4(570 g. 
required 10-2 c.c. ;V/10 NaOlt 99*5% theory. 

Separation, of 2.0- and 2 .7 -naphthoic ned isul phonic 
'ind *'. — Separation by means of the /3-nnphth\lamhie 
salts. 5 g. of potassium 2.7-iiaphthalcnedisidphonnto, 

( 'jyllrtfSOjKJo, 2H 2 (), and 3-5 g. of sodium 2.6-nuphllml- 
r'nedisu I phonate, ( 1 It ,Hfl(S() { Na) 2 .H 2 (>, were dissolved 
in about SO ’ — 100 e e. of water, and the solution 
healed to boiling. To this was added a solution of 
2 -SO g. of /i-naplitbylamine in a like amount of 
boiling water and 4 c.c. of hydrochloric acid ; 

I he volume of the mixed solutions was approximately 
200 a c. On stand uig for 21 hours the j3-naplithvl- 
juniue salt of the 2.0 acid was filtered off ; a icld 
El 30 g (99*0% of theory). To the filtrate more 
i! naplitbylamine hydrochloride solution was added 
hut not sufficient to combine with the whole 
[if the 2 7 acid present. By this means 3-53 g. of 
^alt of m p. 300' — 302° were obtained. This showed 
it to be the slightly impure /J-naphtbylamine salt of 
the 2 7 acid. The remainder of the /i-naplithvlqmine 
tvas then added as hydrochloride, whereupon 3-48 g. 
bf the pure /3-naphthylamine salt of the 2.7 acid, in 
the form of fine needles, m.p. 290’- 298', were ob- 
tained. 

The 2.G and 2.7 acids may also be separated by 
jneans of their aniline salts. For example, if just 
[sufficient aniline hydrochloride is added to a solut ion 

1 of the potassium salts of the mixed acids to form the 
salt of the 245 acid present, the aniline salt of the 

2 G acid will separate in a practically pure condition. 
bVom the mother liquor, on evaporation, the familiar 
large, rectangular prisms of the potassium salt of 
the. 2.7 acid can be obtained. u-Naphthylamine 
can also be used for the separation as the a-naphthyl- 
amine salt of the 2.7 acid will dissolve in its own w r eigbt 


of water at 100°, whereas the solubility of the corre- 
sponding 2.0 salt is only 4-72 parts per 100 at the 
same temperature. 

The following salts were also prepared : — 

m-Xi/lidinc 2 7 -naphthalene distil p/to note . —Colour- 
less, long, flat plates from water, m p. 292 3 — 293°. 
It is readily soluble in hot water or alcohol but 
sparingly in the cold. Water at 20° dissolv os I -0 part 
per 100. 0-4012 g. required 15-2 c.c. A 1 0 NaOll — 
100-4% theory. 

m- Xf/lidine 2 . 0 - naphtha! en cd is n l phonate separated 
as a white colloidal precipitate and could not be 
obtained in crystalline form. Solubility in water at 
20°, 0-35 part per 100. |)oes not melt below 3(30 ’. 
0*6220 g. required 23 3 c e. A lt) AaOil 99-2% 
theory. 

Cumidine 2.7 -na phlhahnedisul phonate - An imme- 
diate white precipitate was obtained on mixing hot 
solutions of the base and acid. It is sparingly 
soluble in alcohol or water; m.p. 333 — 335 \ Solu- 
bility in water at 15°, 0-14 part per 100. 

Cumidine 2.0 -naphthah ned isul phonate Dues not 
melt below 300 \ Solubility in water at 15 J , 0-00 jiart 
per 100. 

i/i-Cu7nidinc2 7 -mtphlhalcncdisul phonal v - Fine white 
needles, very sparingly soluble in cold water but may 
be rcer\ stallised from water or alcohol; m.p. 
329'- 330°. 

\jt-( 1 u nt id i tie 2.(j- naphtha! cn ed /.s* u I phonate.- Vi 1 r \ s pa r - 
inglv soluble in water but may be reerystallised from 
a large quantity of water. Dots not melt below 
300°. Solubility in water at 15\ 0-09 part per 100. 

Benzidine. 2 7 -naphthalcm disul phonate . Prepared 
from bcn/adinehydincliloijde and sodium 2 7-naphtha- 
lenedisulphonate, er\ stallised in elongated plates; 
not melting below' 300°. It is very sparingly soluble 
in water or alcohol. 100 parts of the former only 
dissolving 0*11 part of the salt; at 12 J . In contra- 
distinction to the previous salts, it, and the other 
diamino salts prepared, cnnm.st of only I molecule of 
base to one molecule of disulphonio acid. 0-2784 g. 
required U-75c.e. A/lO NaOli-99 0% theory. 

Benzidine 2 n a pht hale ned isul phonate is precipi- 
tated immediately in white needles, practically 
insoluble in boiling water, on mixing boiling solutions 
of the base and acid It does not melt below 3(50°. 
0-5298 g. required 22-4 e e. A/ 10 NaOH 99-0% 
theory. 

Totulinc 2 .7 -na ph lhale ned isul phonate separated in 
glistening elongated plates when reerystallised from 
a large quantity of water ; its solubility m waiter at 
20" is 0-13 part per J00. 

Tolidine 2B-naphlhatcnedisulphonate separated in 
elongated plates when reerystallised from water. 
H is more soluble in hot water than the corresponding 
benzidine salt, but its solubility in water at 15° is 
()-09 part per 100. Neither this nor the preceding 
salt melts below 3(50 ,> . 

Dianisidine 2.1-naphthale.ned isul phonate : grey, 
elongated plates on recrystallisation from water, 
m.p. 318°. 100 parts of water at 15° dissolve 0*08 

part of the salt. 0-3950 g. required 14-7 c.e. A r /10 
NaOH— 99% theory. 
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I) ion isidinc. 2.()-na phthalencd isv Iphon ate was very 
difficult to reerystallise and did not melt below 300°. 
its solubility in water at 15° was 0*07 part per 1 00. 
0-5944 g. required 222 c.c. | iV/iO NaOU -99 4% 
theory. 

J) i chlorohc n z id i ne 2.7- naphthoic n cd isu l phonatc. — It e - 
crystallised from water in cream -coloured needles 
which did not melt below 300 . Solubility in water 
at 15^ 0 ON pai t jx-r 100. 

filch to rob c n z id i nv 2.0- naphthalcncd i*ul phonatc , 

colourless needles very sparingly soluble m hot water, 
was obtained by extracting the crude product with 
boiling water. Does not melt below 300'\ Solu- 
bility in water at 15°, 0*07 part per 100. 

o-Anisidine, 2.7 -naphthalcnrdixul phonatc reerys- 
tallised from alcohol in line needles, m.p. 229’. It 
is very soluble in water and alcohol. 

u- Anisidnie 2.()-nophthahnrdi.sul phonatc is much less 
soluble in water than the cm responding 2.7 salt. 
It- may be recrystallised from water, giving colourless 
needles, m.p. 295 \ Solubility at 15 , 245 parts 
per 100. 

p-Anisidinc 2 7 -no phthal do di.sul phonatc . — On re- 
crystallis.it ion from alcohol melted at 2(55°. Solu- 
bility in water at- 15 ’, 1-54 parts per 1 00 . 

p' \ timid me 2 0 naphtha lent di.su l phonatc. — (-ream- 
coloured plates on recrv stallisation from water; 
m.p 320 . Solubility at 15°, 0*11 part per 100. 

o-Phimtidmc 2 t\-nophthal< ncdisul phonatc, m p. 2SI ° 
colourless needles Solubility in water at 15', 1*14 
parts per 1 00. 0-5342 g. required 19-1 c.c. A r /10 

NaOlI 100-5% theory. We were unable to obtain 
the o-phenel it line salt of the 2.7 acid. 

p- Chem Inline 2.7 oiaphlluilcncdisuljihonaU . greyish- 
brow n crystals, which on recrystallisat ion from 
alcohol formed brown plates, m p. 230'. Keudily 
soluble in cold water. 

p-l'hcnt tidme 2.0 naphthah ncdi.snl phonatc separates 
immediately when hot solutions of (he acid and the 
amine are mixed. Keerystnllised from water in 
light- brown plates, m p. (deeomp ) aho\e 300". 
Solubility in water at 13 ", 0-13 part per 100. 

tn-( 'hloroanil no 2.7 -na phthal* m d isnl phonatc, from 
the sodium salt and //nehloioamline hydrochloride, 
crystallised in line coloured needles, m.p. 200 . 
Very soluble in hot water. Solubility in water at 
15’, 0*1)7 pait per 100. 

m~l 'hloroan ilinc 2 iS-naphlhalenedixnl phonatc is much 
less soluble than that of the 2 7 acid and separates 
on mixing hot solutions of the hydrochloride of the 
base and the sodium salt of the acid It crystallised 
from water in colourless plates which did not melt 
below 300 . Solubilit y in water at 15 ’, 0-12 part per 
100 . 

p-( 'hloroanil in c 2 7 - na phlhah nnlisidphtmatc, lino 
white needles, m.p. 205 ’. by recrystallisat ion from 
alcohol. Solubility in water at 15°, 10 parts per 
100. 0-5100 g. required lS-4e.e. V/10 NaOH=97-8% 
theory. 

p-t'hloroanilinc 2.0 naphthalt nr disulphonatc may be 
roe r vst a llised from either 50°’, alcohol or water, 
yielding colourless plates which begin to melt with 
decomposition at 300 . Solubility m water at 15 , 
0-14 part per 1IK>. 


m- Bromoan ilinc 2.7 -naphthoic nedisulphonate re- 
crystallised from alcohol had m.p. 257°. Solubility 
in water at ]5 r ', 0-29 part per 1(K). 

m - Bromoan ilinc 2. (y-naphthahnedisul phonatc, white 
glistening leaflets from water, ra.p. above 350 
(deeomp.). Solubility in water at 15°, 0-122 part 
per 100. 0*3274 g. required 10*35 c.c. N jli) NaOH = 
99*9% theory. 

p- Bromoan ilinc 2.1 -n aphthalc.n cd isu Ipfam ate , re- 
crystalJised from water melted at 200°. Solubility 
in waiter at 15°, 1-31 parts per 100. 0-5690 g. required 

18-0 e.e. A r /10 NaOH = l()0% theory. 

p- Bromoan ilinc 2. 0 - naphthoic nedisulphonate may be 
crystallised either from water or from 50% alcohol. 
White plates, which do not melt below 300°. Solu- 
bility in water at 20°, 0-133 part in 100. 0-3252 g. 
required 10-3 c.c. iY/10 NaOIIr 100-1% theory. 

1 .2 A-Dichloroaniline 2.0 - naphthalcnedisulphonab' 
while, glistening needles, m.p. 295°. Solubility in 
water at 10°, 0-40 part, and at 20°, 0 03 part per 100. 
0-7402 g. required 24 0 c.c. A T /10 Na01f=99-2% 
t hcory. 

Monomcthi/lanilinc 2.0 - n aphthale ned ixu l plyon ate 
gave on recrystallisat ion from water grey needles, 
m p. 272°. Solubility in water at 20°, 3 22 parts 
per 100. 0-3472 g. required 13 9 e.e. A T /U) NaOH 
= 100-5% theory" 

The authors desire to acknowledge their indebted- 
ness to Professor Heilbron for permission to carry 
out some of the experimental work in connexion w r ith 
this paper in the Laboratories of the University o 
Liverpool. 


THE USE OF THE LEAD CATHODE IN THE 
ELECTROLYTIC METHOD FOR THE 
DETERMINATION OF MINUTE 
QUANTITIES OF ARSENIC.* 

n v t. calt.an, m.sc., pir.n., i.r.r. ] 

The electrolytic method for the detection of 
minute amounts of arsenic depending on the forma- 
tion of hydrogen arsenide at a metallic cathode and 
its subsequent detection by means of a mirror 
formed by* passing the gas through a healed tube 
(Marsh- Lerzelius) or by its action on mercuric 
chloride paper ((lut/.eit) is now in very general! 
use The inHueiiee of the nature of the cathode 
was very' exhaustively studied by Sand and 
Hackford,f an ho examined the relative sensitivity 
of various metallic cathodes, c <j , platinum, lead, 
zinc, copper, etc., finally coming to the conclusion 
that lead an as the most suitable metal for the 
purpose. 

The lead cathode has subsequently come into 
common use and is generally regarded as being 
satisfactory'. In the course of many hundreds 
of determinations of minute quantities of 
arsenic using lead cathodes, it has been 


* Bead at a iuw-Miik of tho Manchester Section on Jan. 11, 19-24. 
t Cheiu. Soe. Trans., 1994, 85, 1018— 1028, 
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repeatedly noticed that the sensitivity of such 
cathodes is liable to vary very considerably 
from time to time. Thus a cathode which with 
0-01 nip. of As 2 ()j — a relatively considerable amount 
- gave a very decided stain on mercuric chloride 
paper when used in the apparatus subsequently 
described, after being in use for some days would 
often give a considerably weaker stain or even fail 
to give a stain with the same amount of added 
arsenic. Further, after standing for a few days 
such a cathode would in many cases recover its 
sensitivity whilst in others it failed to do so. Again 
if a number of new cathodes prepared from the same 
piece of haul wire were used regularly, whilst one 
might retain its sensitivity for weeks another might 
lose it after only a few days' use, but all would 
become eventually much less sensitive. 

Owing to this irregular behaviour the continuous 
use of lead cathodes necessitates considerable pre- 
cautions if the results obtained are not to be very 
misleading. Where a lead cathode is used only 
occasionally, however, no such difficulties have 
usually been experienced. With a view to elucidate 
the cause of such irregularities a series of exjXTimcnts 
were undertaken. Sand and Haekford* showed that 
the addition of copper, iron, and certain other 
metallic salts caused serious loss of sensitivity of a 
lead cathode, and it was thought- possible that the 
observed loss of sensitivity might be due to accuniu- 
Tited traces of such metals. A very considerable 
mum her of experiments were made, the following 
(series being typical. 

f Three lead cathodes were used ; two were made 
from new win*, the other having been in use at 
(irregular intervals for about a year, and all were 
, carefully cleaned and burnished. They were then 
used as cathodes in three electrolytic cells. The cell 
used was a modification of that suggested by 
Trot man (.1 , 1904, ITS) and consisted of a glass 
tube prepared by cutting off the closed end of a 
test tube to give a cylinder approximately 3*5 - 1 1 cm. 
fitted with a bored rubber stopper and closed at the 
Hanged end by a- diaphragm of parchment paper 
secured by a rubbei band. The cathode consisted 
of a length of haul win about 115cm. long and about 
-1 mm. in diameter, coiled into a- spiral, and was 
brought directly through a gas-tight hole in the 
stopper to a screw connector to make contact with 
t lie source of current, which was taken from the 
lighting mains. In the majority of experiments the 
Outzoit method of detecting the evolved hydrogen 
arsenide was employed, as this method lends itself 
to rapid repetition experiments and is sufficiently 
sensitive, 0*001 mg. As 2 ( )., giving a definite* stain on 
mercuric, chloride paper. The evolved gases were 
passed through a glass tube containing, first, dry 
cotton wool, then cotton wool soaked in lead acetate 
solution and dried, and then passed through a glass 
tube 7 cm. long with a slight constriction at the? 
bottom which would just accommodate a strip of 
mercuric chloride paper 4 mm. X 5 cm. Confirmative 
tests were made in a number of cases using the 
Marsh- Berzelius method. The current used in most 

• he. ext. 


experiments was 4 — 5 amps., the anode in every 
ease being a piece of platinum foil welded on to a 
stout platinum wire. The, electrolyte used was 
15 — 20% sulphuric acid. Each cell gave a definite 
stain when 0*001 mg. of As./)., was added. Further 
a strong stain was obtained with 0*01 mg. (a blank 
test immediately afterwards gave absolutely no 
stain), and finally a second addition of <KM)l mg. 
gave a definite stain. Hence the cathodes were not 
only sensitive but did not show any tendency to 
retain arsenic even when as much as 0*01 mg. was 
added. 

The three cells were then run continuously for 
12 hours using a current of H — I amps. At the end 
of this time 0*01 nig. of As 2 () { was added to each cell. 
In each ease only very weak stains were obtained 
corresponding to about one- fifth to one-tenth of 
the actual amount of arsenic added. Since no 
addition of any kind was made to the cells, the loss 
of sensitivity of load caf bodes after prolonged use 
cannot have been due to the gradual accumu- 
lation of trace's of impurities from outside 
sources. The cathode's were* then dipped into 
dilute nitric*, acid (1 2), washed in running 

water, anel replaced in their respe*cti\e* ce*lls. 
One cathode was then found to he sensitive, i.<\, a 
definite stain was obtained fmm 0*001 mg. anel a 
stremg stain from 0*01 mg, whilst the others were 
insensitive*. The three* cathodes were* then again 
immerseel in e*olel dilute* nitric acid (1:1) for about 
10 minutes, and washed in running wate*r, and on 
testing all were found to have* completely regained 
their miginal sensitivity. This recovery, however, 
was only tempo! ary, as after only a few continuous 
experiments, and in some* ease's a single* e\pe*mm*nt, 
the* cathodes rapidly became less sensitive but not 
all to the same* extent. On standing e>ve*rnight 
immersed in wate '* they largely regained their 
sensitivity, but this also was only temporary, the 
cathodes becoming insensitive again after a brief 
use. In a similar scries e>f experiments cathodes 
which definitely sliow e*el 0*002 mg. As 2 0 5 failed to 
show that amount after being m list* for two to 
three hours ; they were completely reactivated by 
immersing in warm dilute nitric acid for a few 
minutes but not sufficiently long for any visible 
attack oil tin* lead to bo made. Cathodes which 
had become inactive owing to continuous use could 
only bo revived to a small extent by vigorously 
brushing their surfaces. 

Repeated experiments showed clearly that whilst 
a short treatment- with cold or warm nitric acid 
would temporarily reactivate a lead cathode, oil 
repeating the treatment several times, or if the 
cathode were left in the acid until it was vigorously 
attacked, the nitric acid had the opposite effect, 
i.e., the cathode became quite insensitive although 
it possessed a brilliant metallic surface. 

In one experiment as much as 0*011 mg. As 2 ()., 
was added to a cell containing a lead cathode which 
had been repeatedly treated with dilute nitric; acid, 
but only a very small proportion of the arsenic 
was given off as hydrogen arsenide*. On removing 
an aliquot portion of the cell solution and testing 
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b\ moans of zinc and acid, the arsenic added to 
the cell was fully accounted for. 

A number of lead electrodes were rendered insensi- 
tive f i v treating with hot dilute nitric acid until a 
vigorous gas evolution was obtained, making them 
the cathodes in the electrolytic cell for about one 
hour, and again treating with nitric acid. The 
cathodes after this treatment showed a bright 
metallic surface. .Such electrodes only gave rise 
to a faint stain on mercuric chloride paper when as 
much as 0*01 mg. As^t )., was added to t he cell. Sim- 
ilarly, when used as eat hodcs in t lie Marsh- Berzelius 
test only very weak mirrors were obtained with as 
much as (Mil mg. As 2 () ;i . 1 c.e. of a 10% solution of 

cadmium sulphate was then added to the cells 
containing these inactive cathodes, when they 
immediately regained their full activity. When a 
similar amount of cadmium sulphate was added to 
cells containing cathodes which had become insensi- 
tive by continuous use for some hours, they also 
became more sensitive, hut not completely so. 

There appear, therefore, two ways in which lead 
cathodes may become insensit i ve. 

(a) By prolonged use as cathode in dilute sulphuric 
acid solution. 'This is possibly due to the electrode 
becoming coated with a him of lead sulphate or 
oxysulpliate, although in that ease one would 
expect the electrode to lie re-activated by treatment 
with a hot concentrated solution of ammonium 
acetate. Such, however, is not the cast', but such 
inactivity may be removed by a mild treatment 
with dilute nitric acid. 

(/>) By i*4 ‘in oval of traces of metallic impurity from 
the surface of the cathode, giving a condition analo- 
gous to that into which the cathode can l>e brought 
by repeated treatment with nitric acid. 

Inactivity due to this cause may be remedied by 
the addition of a trace of cadmium to the cell immedi- 
ately prior to adding the solution to be tested. This 
would suggest that chemically jam* lead is a much 
less ollieient cathode than ordinary pure ’* lead. 
It would also possibly explain why a lead cathode 
which, after only cpiite a short use, had become 
inactive, in many cases recovers its activity after 
allowing to rest for a few days, it Inang conceivably 


due to the formation of a superficial coating of pure, 
hence inactive, lead, which subsequently became^ot 
its normal “ purity ” by the migration of traces*of 
foreign metals to the surface. 

In spite of its limitations, however, the lead 
cathode undoubtedly remains an efficient and, if 
proper precautions are taken, reliable substitute for 
the expensive platinum cathode, which latter, 
indeed, also suffers from the liability to become 
insensitive under certain conditions (r.g., roughening 
of its surface). 

The abnormalities of the lead electrode described 
in the foregoing have only been observed where the 
same electrode's have been in continuous use for 
some hours or where a new electrode has deliberately 
been rendered insensitive by alternate treatment 
with nitric acid and use as a cathode. 

In order to ensure that lead electrodes are always 
in a sensitive condition, it is strongly recommended 
that after each test they should be dipped for a few 
minutes in warm dilute nitric acid, removed immedi- 
ately there is any sign of gas evolution, and weli 
washed. Cathodes treated in this way have remained 
sensitive when used continuously for long periods. 
After treatment with nitric acid and washing, a trace ; 
of cadmium in the form of sulphate may he added 
to the cell, but this is not usually necessary unless 
the nitric acid treatment has been severe. 

The procedure recommended by Sand ano/ 
Hackford* in the case of now cathodes — that they* 
be thoroughly scraped and cleaned by immersion in 
boiling strong nitric acid for II or 4 minutes — is 1 
not advisable, since this procedure generally results \ 
in reducing the sensitivity of the cathode to a con- 
siderable degree, and if prolonged may indeed render! 
the cathode quite insensitive. 

In conclusion, the author desires to express his 
thanks to Mr. J. D. Holiday, who has carried out a 
large number of experiments which have served to 
confirm the conclusions arrived at above, and also 
to Messrs. British Dyestuffs Corporation (Blackley), 
Ltd., in whose Central Analytical Laboratory the 
work was carried out. 
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ft 


Jq* / 

£/V. BF> rV 


JOURNAL of THE SOCIETY OF CHEMICAL INDUSTRY^- 


/ol. XLIII..N0.23] 


TRANSACTIONS 


LATHAM RESEARCH FELLOWSHIP. 

The immediate purpose of the research to be 
Inscribed in. the paper which follows is adequately 
tat-ed by the author : but theie is a further purpose 
ffmous to critical observers, which is to establish 
vorking links between the systematic or “ pure ” 
•hemistry of cellulose and the somewhat specialised 
levclopment of the subject by way of physiology 
*r biology and chemical industry. Whilst the 
at ter have contributed important sections of exact 
iciencc, the records of research work in this lield 
‘xpress the general absence of the dominating Lett 
notif. 

In the particular case of “ oxy cellulose,” investi- 
rat ion has originated in the problems and exigences 
>f industrial bleaching and dyeing operations with 
.he restricted objective of establishing safe limits of 
jxidising treatment and recognition by qualitative 
^sts of reaction beyond theso limits. As a result 
ere is an accumulation of literature which requires 
-ordinating and re-editing from the critical stand- 
ant of systematic chemistry. Thus the reactions 
cellulose with oxidants are necessarily complex, 
x'cific oxidation products of ultimate component 
oups are not easily identified : associated reactions 
the order of interior migrations may be those of 
(' complex, or take place in the proximate com- 
ment group of C 6 or C 12 dimensions. Hence the 
'cessity of a methodical investigation of the oxida- 
>n of such compounds of known constitution and 
mfiguration, the results of which must afford a 
itical basis of re-examination of the literature of 
oxy cellulose,” and also of “ hydrocellulose.” 

The present research is modestly set forth by the 
ithor as only preliminary and not sufficiently 
diaustive as a basis of theoretical discussion of the 
ajor questions. But attention may be called to 
rtain results which on further verification and 
; tension should furnish material of critical value 
r this purpose : - 

(a) The addition of HO Cl to /9-glucosan as a 
icvcrsible reaction : with increasing molecular pro- 
portion of the oxidant, the determination of hydro- 
lysis to dextrose at ordinary temperatures. * 

(b) The production of lmvulinic acid in the oxidation 
of sucrose by hydrogen peroxide. 

It is in such methodical systematic study of 
re actions that results of significant importance are 
observed. 

Thus the reactions under ( a ) would explain some 
particular aspects of the ordinary textile bleaching 
processes, but beyond this they arc suggestive of a 
deductive basis of research of the fundamental 
problem. 

The observations under (A) indicate an exception- 
ally labile equilibrium of the H.OH groups of the 
hexoses in presence of oxidants, tending to interior 
migrations, of the order of fermentation phenomena. 

C. F. Cross. 


THE MECHANISM OF THE OXIDATION 
OF TYPICAL CARBOHYDRATES WITH 
HYDROGEN PEROXIDE AND HYPO- 
CHLOROUS ACID. 

BY JAMES CRAIK, M.A., B.SC., LATHAM RESEARCH 
FELLOW. 

The problem of research which forms the subject 
of the present report was entrusted by Mr. C. P. 
Cross, F.R.S., to the author on his appointment 
as Latham Research Fellow in 1921. Stated briefly, 
the object of the work was to explore the action of 
simple oxidising media on selected carbohydrates 
with a view of gaining information as to the effect 
of theso reagents in the technical treatment of 
cellulose. As a research of this nature must of 
necessity cover a wide field and its completion on 
scientific lines would demand the services of many 
workers for a period of years, it- was considered 
advisable to limit the number of reagents employed 
and to study their effects as fully as possible jn the 
time available. 

The standard literature of the sugars contains 
numerous references to the oxidation of carbohy- 
drates with acid and alkaline media. In particular, 
exhaustive studies have been made of the products 
formed on subjecting carbohydrates to the action 
of nitric acid, potassium permanganate and di- 
chromate, silver oxide, and other common oxidisers. 

,J. U. Nef and his collaborators (Annalcn, 1907, 
357, 214 ; 1910, 376, I ; 1914, 403 , 204) spent nine 
years investigating the oxidation of the simple 
sugars in the presence of alkali and made a detailed 
study of the behaviour of carbohydrates dissolved 
in aqueous alkali hydroxides towards oxidising 
agents such as air, hydrogen peroxide, and the oxides 
of mercury, silver, and copper. It was ascertained 
(ibid., 1914, 403, 204) that the oxidation of 47 sugars 
resulted in the formation of carbon dioxide, formic, 
glycol lie, oxalic, and dZ-glyccric acids, four trihydr- 
oxybutyric acids, eight tetrahydroxyvalerio acids, 
and eight pent ahydroxyhexoic acids. These results 
speak sufficiently for the complexity of the oxidation 
changes involved. 

At an earlier dale Cross, Be van, and Smith had 
pointed out (Chem. Soc. Trans., 1898, 73, 403) that 
only one reference (C. Wurstcr, Bei., 1887, 20, 
2031) could be found in the literature where the 
effect of hydrogen peroxide on the sugars had been 
tested, and this author dismissed the topic with 
the remark that glucose and cane sugar were remark- 
ably stable towards this reagent. On the other 
hand, Fenton ((-hem. Soc. Trans., 1894, 65, 899 ; 
1895, 67, 48; 1890, 69, 540) oxidised tartaric acid 
by means of hydrogen peroxide in the presence of 
ferrous salts with surprising results, and later applied 
the same reaction to the oxidation of polyhydrie 
alcohols (ibid., 1899, 75, 1). As Cross, Be van, and 
Smith stated m the paper already mentioned, these 
results disclose several points of interest with regard 
to the mode of action of hydrogen peroxide, more 
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particularly the oxidation of tlie residue 
-~CH(0}J) Cir(0H)™- to — -G(OH):C(OH) — . They 
1 he ref ore undertook the oxidation of a few typical 
carbohydrates by hydrogen peroxide in the pres- 
ence of iron salts, but, apart from this development, 
there lias been practically no further attempt to apply 
neutral oxidising agents to the carbohydrates. 

As already explained, the purpose of the present 
work was to study in detail the mechanism of the 
oxidising action of hydrogen peroxide and hypo- 
chlorous acid on non reducing sugars, with the 
ultimate intention of applying the results to starch 
and cellulose. These two reagents were selected as 
they an*, strong oxidisers and, as one of them is 
neutral and the other a weak aeid, they are unlikely 
to cause profound molecular alteration in the sugars 
employed. In addition, both reagents are applied 
technically to cellulose. 

In the present woik the oxidation reactions were 
studied under conditions in which the ratio of the 
available oxygen atoms to each C, 2 unit in the 
carbohydrate was either l, 1, 2, or 5. In addition to 
non-reducing sugars, it was found necessary to use 
controls in which dextrose and hovulose were used. 
The progress of the reactions was traced : — 

( 1 ) Folarhncl rically, 

(2) 15 v determining the rate of disappearance of 
the available oxygen, 

(3) I5y determining any change in acidity, 

(1) 15y determination of variations in the reducing 
action on Folding's solution, 

(5) By the action of phenylhydrazine acetate at -20°, 
G0°, and 100° on the products of the oxidation, 

(6) I5y isolation and identification of the indi- 
vidual products. 

(Considering the ultimate object in view, the oxida- 
tion was allowed to proceed at ordinary temperature 
in all cases. 

It was thought, advisable to start with saccharides 
of simple and known constitution, and for this 
reason sucrose was selected as a test substance in 
view of its non-reducing properties. In addition the 
possibility was open that this compound, containing, 
as it does, one y-sugar residue in combination, would 
possess the property of combining directly with one 
atom of oxygen without molecular rupture (Irvine, 
Kvfe, and Hogg, (‘hem. Soc. Trans., 1015, 107, 524). 
In addition, lactose and maltose were selected for 
experiment as representative of reducing disaccharkles 
dilTering in essential structure from sucrose. 

A survey of the results taken in conjunction with 
recent developments in the chemistry of starch and 
cellulose quickly showed that they had no direct 
bearing on the oxidation of cellulose, and it was 
deemed advisable to introduce another series of 
test substances The oxidation of /Tglucosan was 
accordingly undet taken as, although this component 
is not present in cellulose, it hears, as an anhydride 
possessing the formula C„Il, 0 O 5 , a closer resemblance 
to the group of polysaccharides than do any of the 
sugars proper. In addition, the compound is now 
the most accessible of the anhydro -sugars and may 
be employed in large-scale experiments. The princi- 
pal results obtained in this section of the work are 
now described. 


The action of hydrogen 'peroxide on disacchari 
Sucrose , maltose, and lactose. 

In the absence of a catalyst the above disacchar 
were stable at ordinary temperatures towards hy< 
gen peroxide, but in the presence of ferrous sulpl 
oxidation proceeded rapidly even at room temp 
ture. In the case of sucrose, where the ratio of 
able oxygen was over \ atom per C 12 unit, it 
ascertained that the oxidising agent attacked 
of the primary alcoholic groups and convertec 
into the carboxyl group. The acid thus fori 
effected inversion of the remaining sucrose and 
scission products then underwent independent ox 
tion, to give a complex series of acids. This deve 
merit of free organic acid increased rapidly as 
amount of active oxygen was increased. Formic 
acetic acids were then produced in quantity, 
there was no evidence of the presence of glue 
acid, the molecular rupture giving essentially a 
with two and three carbon atoms in the cL 
Judging from the action of phenylhydrazine on 
products of the change, kevulinie acid was presei 
a surprising result considering the conditions. 

The precipitates yielded by phenylhydrazine ' 
somewhat indefinite and consisted mainly of phe 
glucosazone together with mixed hydrazidos 
organic acids, the separation of which was ditti* 
The combined results of the experiments provei 

1. If direct addition of oxygen to the sue 
molecule takes place the product is not nei 
hut acidic. 

2. The lievulose residin' in sucrose, although o: 
y-type, does not undergo oxidation in the s 
manner os y-methylglucoside. 

3. The formation of free aeid precedes hydrol 

4. Once hydrolysis commences, the oxide 
becomes rapid and is ultimate. 

No part of the evidence obtained seems to have 
bearing on cellulose problems beyond the fact 
any reaction which liberates a reducing sugar in 
presence of hydrogen peroxide leads to rapid dcst 
tion of the sugar molecule. 

In pursuing a parallel series of experiment* 
maltose and lactose it was apparent that the run 
attacked the reducing group of the sugar with 
formation of maltobionic acid and lactobionic 
respectively. As in the east* of sucrose, these 
products effected the hydrolysis of the paren 
saccharides, and oxidation of the fragments cm 
Such changes are notoriously complex, and hydr 
peroxide was abandoned in favour of hypochk 
acid, as the possibility was not excluded that 
reagent might act in an entirely different matin 

The action of hypochlorous acid on the disacchar 
Sucrose , maltose, and lactose. 

In the principal experiments the amount of 1 
chlorous aeid was adjusted so that one atomic pr 
tion of oxygen was available for each C 12 unit c 
carbohydrate. As before, the disaccharides 
ployed were sucrose, maltose, and lactose, 
these bioses no organic acids were formed as pro 
of oxidation, the result ottering a sharp contrr 
that obtained with hydrogen peroxide. Sucros 
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narkably stable towards hypochlorous acid; in 
t when the oxidation was carried out in the pres- 
[.Q of a base to neutralise the hydrochloric acid 
ined by the decomposition of the oxidising acid, 
.( 30 / 0 f the original weight of sucrose persisted after 
uiplcte utilisation of the hypochlorous acid. Even 
the absence of a base reaction was comparatively 
,w and no acidity was developed. The final value 
the specific rotation of tin oxidised solutions did 
t coincide with that calculated from the compo- 
1011 of the residual sugar as determined from the 
pper-redueing power. Similar results were obtained 
th maltose and lactose, the same optical lag being 
ordod in all the experiments, in the case of 
■tnse the specific rotation actually diminished in 
ice of increasing. 

In view of these results the general conclusion may 
, drawn that hypochlorous acid acts on the disac- 
arides through the preliminary formation of an 
Ldjtive compound. Attempts to isolate such a 
impound were naturally unsuccessful, but the com- 
ued physical evidence is strongly in favour of its 
dstence. 


fi,r action of hydrogen peroxide and hypochlorous acid 
on p-tjlucomn. 

In the absence of a catalyst, /hgliieosan proved to 
* hi able towards hydrogen peroxide, practically no 
i.mge being detected even after the lapse of several 
i\s,~ but in the presence of ferrous salts reaction was 
ipid, especially in the earlier stages. Roth volatile and 
on- volatile acids wine formed and simultaneously 
■.« ghieosan was partially converted into dextrose. 
When hypochlorous acid was used the reaction 
lS profoundly modified as the atomic* ratio of oxygen 
•reused. Thus, with one atom of oxygen per 
it, very little change was detected. The specific 
tat ion at the beginning and at the end of the 
u'tioii was the same, but at an intermediate si ago 
3 out t wo hours after the start) the. value of |a| D 
owed a diminution from -GS*6° to 55-2°. in all 
obahilit y this fall in the optical activity followed 
a return to the o. 'ginal value is due to the tempor- 
y addition either ot oxygen or of hypochlorous acid 
“iho anhvdro-sugai. Ry increasing the ratio of 
Agon to two atoms per (\ unit a remarkable result 
^obtained, the glueosan being partially converted 
to dextrose although n<> organic acids were formed. 
1 tally, with live atoms of available oxygen* per C n 
lit acidity was developed equivalent to A /20 acid, 
id the conversion into dextrose was accelerated. 
These results have an important bearing on the 
.illation of cellulose. fU ducosan has been shown 
possess the structure 
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Kven if Pictet’s views as to the relationship of 
3 -glucosan to cellulose are not accepted, the former 


compound must he regarded as being closely related 
to the unit of the polysaccharides. Now, glueosan 
is not readily hydrolysed, even on heating with sul- 
phuric acid, to regenerate dextrose, yet the results 
of the present research have shown that in the 
absence of stable acids the anhydro-ring can be 
opened out at ordinary temperatures, and that 
dextrose is then formed. This points clearly to the 
idea of a preliminary addition of hypochlorous acid 
to one of the ring-forming oxygen atoms (probably 
that connecting the terminal carbons). If this view 
be correct, a necessary consequence is that the oxida- 
tion of jS-glucosan should follow an entirely different 
course when occasioned by oxidising agents which 
do not admit of molecular addition. The point has 
been established in the course of a parallel research, 
carried out by Irvine and Oldham, who subjected 
glueosan dissolved in methyl alcohol to t he action of 
silver oxide. Essentially three acids are formed 
containing respectively 3, 4, and 5 carbon atoms in 
the chain, one of these compounds being a kc tonic 
acid containing two hydroxyl groups. In this type 
of oxidat ion no dextrose is liberated, and t Tie molecule 
sutlers progressive disruption. 

Action of hypochlorous acid on starch and cellulose. 

The most important, result disclosed in the experi- 
ment just described is that dilute hypochlorous acid 
is capable of etfecting at ordinary temperatures the 
hydrolysis of n - saccharides or anhydro -sugars. Em- 
phasis must be laid on the example of ^-glueosan, 
which requires prolonged boiling with 4-T>% sulphuric 
acid in order to open the anhydro-ring, yet undergoes 
the same change at 1G‘ in the presence of 
hypochlorous m id. Eolh reagents effect hydrolysis, 
yet the mechanism of the change cannot be identical 
in both eases. Tin opening of a ring compound is 
generally explained by preliminary addition, and 
applying this principle to the hydrolysis of glueosan, 
we have the alternatives --- 
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Tyjies a and c may reasonably be excluded as the 
product is the butylene-oxide form of dextrose ; 
b may be transformed directly into the reducing 
sugar, but d can undergo this reaction only aft« 
secondary changes involving t lie liberation of oxygen. 
It is highly significant that in the presence of 
molecular proportion of hvpoehlorous acid, glucosan 
is stable. 

Evidently suppojt would bo lent to the above 
views if it could bt‘ shown that polysaccharides 
behaved in the same manner as glucosan and under- 
went h\d/olvsis with low concentrations of hypo- 
chlorous n< id In the case of starch this lias been 
confirmed, and as much as 80-90% of the compound 
is eomerted into a mixture of soluble dextrins, 
ni.dlo.se, and dextrose after 48 hours' action in the 
cold. The properties of cellulose render a strictly 
comparative study difficult, and the experiments 
carried out on this polysaccharide could not be 
extended beyond the point of ascertaining the con- 
centrations of hypoehlorous acid at which : (1) oxy- 
cellulose, (2) oxalic acid first make their appearance. 
The results, which arc given in the experimental part, 
are, capable of considerable theoretical discussion, 
but tiiis would be premature in the case of a pie- 
liminary research of this nature. 

Experimental. 


As these experiments were carried cut on e 
similar lines, it is most convenient to displa 
results in tabulated form. 


i 


18° 
21 u 


Ratio of oxygen In H,0, 
per C t i unit 

Rlem In temperature (on 
mixing) .— 

Initial 

Maximum 
Acidity develop'd . . . . A/22 3 

Time to completion, min . . 25 

Vila Mo of copner values 
1 Iwfore and alter hyilro- 
Vl 


^.lvsis 


10 ° 

22 ** 

A/20 

30 


— . . 08 1 % 


15° 

21 ° 

A/20 

30 


68 1 % 


The. acilbyt^crf 


)f hydrogen peroxide on lactose in pr 


of ferrous sulphate. 


(a) 0*403 grant' of crystalline ferrous sulphat 
solved in 5 c.c. of w'tHor was added to 100 c.c. of 
lactose solution ; tHris was well mixed wi 
solution of hydrogen peroxide (previously titi 
containing 0-2GG g. of available oxygen. The 
perature rose on mixing from to 19°. 

acidity developed, and the rate of disa|»y'* eanui 
active oxygen were determined at regular n?^ v: 


Time in 
iiiiu. 

Acidity. 

Disappearance 

oxygen. 

% of total 
43 M 

10 

am 7 

90 

A’ n 4 9 

97-0 

120 

A’/14 

99 5 

150 

A/13-7 

100-0 


The action of hydroyen peroxide on sucrose. 

(a) Without a catalyst. -Typical experiments only 
are quoted. The sucrose solution used in these 
experiments was ilf/G (f>‘7%). Three experiments 
were carried out with tho ratio of available oxygen 
contributed by the hydrogen peroxide in the propor- 
tion of 1,2, and 5 atoms per C J2 unit. Thero was no 
rise in temperature on mixing; the optical activity 
remained constant ; no action on Fehling’s solution 
was developed and no organic acids were formed. 
It was therefore evident that sucrose was quite stable 
to hydrogen peroxide in the absence of a catalyst. 

(b) With a catalyst . — Fenton and Jackson (Chem. 

Noe. Trans., 1899, 75, 1) oxidised polyhydrie alcohols 
with hydrogen peroxide in presence of ferrous sul- 
phate ; they used the catalyst in the proportion of 
1/10 atom Fe‘* as crystalline ferrous sulphate per 
molecule of the alcohol. Similar ratios were, used 
in the present work, the concentration of the sucrose 
solution being M /G. Tho oxidations were studied 
under conditions in which tho oxygen ratio per U 12 
unit was either $, 1, or 2. Unfortunately, 

owing to the turbidity and brown colour of tho 
solution, caused by tho oxidation of the ferrous salt, 
it was impossible to study tho progress of the reaction 
polarimetrically. The disappearance of active oxygen 
and the development of acidity were determined by 
direct titration. When the decomposition of the 
hydrogen peroxide was complete, a portion of the 
liquid was evaporated to dryness under diminished 
pressure at a bath temperature of about 35°. On 
extracting the residin' wit li 80% alcohol at the boiling 
point and distilling the solvent in a high vacuum, a 
syrup was obtained, the copper-reducing power of 
which was determined before and after hydrolysis. 


{b) With two atoms of oxygen the rise in temp 
iure on mixing was from 19° to 21*5°, and at the 
of two hours a sudden rise to 30° took place. 


Time in 


Disappearance 

miu. 

Acidity. 

oxygon 
% of total. 

10 

A’/18 4 

16 1 

30 

A'/l 7 H 

24 3 

90 

A r /9 G 

92 2 

120 

A/7 7 

99 3 

150 

A/7-3 

100 0 


(c) Ey using a smaller proportion of the oxidb 
viz., !, atom oxygen per molecule of lactose, 1 
reaction followed the same course as above but t 


xidation v as not 

Time in 

bo complete. 

Dinnpj>caranc<' 

min. 

Acidity. 

oxygon 
% of total. 

10 

A'/l 9 « 

72 0 

30 

A/17 3 

87 5 

00 

A/17-1 

92 2 

120 

A/16-4 

90-8 

150 

A/15 3 

100 0 


In eaeli case flic residual sugar was isolated 
already described for sucrose. Analysis of the 
products showed that there was an increase 
molecular rupture during oxidation as the araou 
of oxygen was raised from \ atom to 2 atoms, thus :~ 


rro|M>rtion of oxygen 
jM-r C, s unit. 

i 

1 


Reducing power before 
hydrolysis. 

% of that, of dextrose. 
80 0 
80-3 
95 72 


The oxidation of maltose with hydroyen peroxide i 
presence of ferrous sulphate. 

(a) One atom available oxygen to one molecule mal 
ose . — 100 c.c. of maltose solution containing 5-7 f 
of pure maltose were mixed with 5 c.c. of f error 
sulphate solution containing 0*463 g. of crystallin 
ferrous sulphate ; 25 c.c. of hydrogen peroxide solv 
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i (0*266 g. available oxygen) were added and the 
:turo wan well stirred with a thermometer. The 
Lperature rose from 16° to 19°. An examination 
intermediate stages showed : — 


Time In 

Acidity. 

Disappearance of 

min. 

available oxygon. 
% of total. 

10 

Nl 18-7 

40 0 

00 

NJ 10 4 

96 :» 

120 

A/10 3 

00 1 

150 

A/10-3 

loo u 


b) Two atoms available oxyp n. — -On mixing the 
itions of maltose and hydrogen peroxide the 
lperature increased 3°, and after 90 minutes 
rn tho start there was another rise from 14*5° 
pginal temperature) to 30°, The figures shown 
low wero recorded : — 


[ Time In 
l min. 

Acidity. 

Disappearance of 
o\> gen. 

f 10 

Nf 18 5 

% of total. 

18 l 

30 

A/12 3 

42 3 

90 

A/8 

PS 1 

120 

A/7 0 

99 3 

150 

A/7 85 

100 0 


On isolating the residual sugar after all oxidation 
had ceased, the copper value was 23*3% of that 
obtained on complete hydrolysis. The specific rota- 
tion calculated on this hydrolysis should have been 
f a lr> 4-46*4°. The actual drop in optical activity 
was from [a]o 4-66*6° to { 54°. 

(b) The action of hypochlorous acid on lactose.-- 
In the following experiments 1 atom of available 
oxygen was allowed per 0 12 unit. 60 c.c. of M /6 
lactose solution were mixed with 60 c.c. of hypo- 
chlorous acid (containing 0*87% 11001). Tho 

reaction proceeded very slowly, extending over a 
period of 48 hours. During t his time no organic 
acids were formed and the specific, rotation 
changed from 4-52*5° to j 47*6°. 

Time lu hour* from start. [<«|n. 

o y 52 r.° 

2 . 51 5* 

« f>l 3" 

20 .. M .r 

44 . 41* 0° 

45 . . 47 *r 


:e) By decreasing the amount of available oxygen 
\ atom tho rate of the reaction was : — 


Time In 
min. 

Acidity. 

Disappearance of 
oxvgui. 

10 

A /23 

% of total. 

H2H 

30 

A/2127 

92 IS 

00 

A/21 4 

08 75 

120 

A/10'7 

04 53 

150 

A/10 G 

100 0 

n all cases 

the residual products 

were isolated 


;er removal of volatile acids and inorganic salts. 


io syrup obtained was tested with Folding's solution 
fore and after hydrolysis. A comparison of the 
o copper values showed : — 


Atomic proportion of 

llechielnj? power bcfoie 

oxygen. 

hydrolysis 


% of that of dextrose 

* 

l 

00 0 

79 93 

2 

81 0 


idaiion of disaccharidcs with hypochlorous acid. 
The hypochlorous acid was prepared by an nnptih- 
iied method devised by Principal Irvine which 
dded a solution free from elilorino and more 
'lily concentrated than that obtained by ordinary 
oeesscs. 

The progress of the oxidation was traced 
larimetrically in addition to the controls employed 
th hydrogen peroxide. 

(a) The action of hypochlorous acid on sucrose. - 
this series of experiments i atom of available 
ygen. was used per 0 12 unit. 50 c.c. of sueroso 
lution (5*7%) were mixed at room temperature 
th 50 c.c. of hypochlorous acid solution (0*87%). 
jp reaction was slow, 1 atomic ratio of oxygen 
uiring almost 24 hours for complete utilisation, 
organic acids were formed, the acidity developed 
»g exactly equivalent to ihc hydrochloric acid 
m the decomposition of tho hypochlorous acid 
id. There was a steady decrease in the value 


tho specific rotation as shown below : — 


Ime in hours 


Disappearance of 
active oxygon. 
% of total. 

from start. 


« 

d 60 0* 

3 44 

2 

I 01-7° 

. . — 

4 

d- 55-7° 

08-7 

7-5 

d-54 7° 

88-0 

22 

d-54 0* 

1000 


On isolation of the residual sugar, analysis gave a 
copper-reducing \aluo of 81*9% of that determined 
after hydrolysis. This partial hydrolysis of lactose 
should givo the optical change [ cx Jx> 1-52*5° to ! 66*6° 
in place of - 1-47*6°. 

(c) Action of hypochlorous acid on maltose . — For 
each 0 J2 unit, 1 atom of auiilable oxygen from the 
hypochlorous acid was used. The solutions were 
mixed as before in tho above proportions. The 
reaction was extremely slow, the maltose reacting 
completely with the hypochlorous acid only in 80 
hours. No organic acids were found as products 
of the oxidation. Polanmetrio readings showed a 
gradual decrease from [aju 134° to -j- 123*5°. 

Time In horns, M'*- 

0 . +131° 

24 . 4-125 0* 

4H 4 110 (V* 

80 . f- 1 23 6* 

The total product was isolated and the reducing 
power determined before and alter hydrolysis, the 
ratio being 69*0%. Here again t ho analytical 
results are not consistent with the optical activity, 
and the general conclusion may be drawn that the 
oxidising agent acts on the sugar through the pre- 
liminary formation of an additi\c compound. 

Oxidation of fi-glucosan. 

(a) The action of hydrogen peroxide, on p-glucosan . — 
(I atom of available oxygen in hydrogen peroxide 
per C fl unit). In the absence of a catalyst hydrogen 
peroxide gave negative results. After standing for 
seven or eight days only slight traces of acidity 
were developed and over 50% of the hydrogen per- 
oxide still remained. In presence of ferrous sulphate 
tho reaction proceeded fairly rapidly. 

60 c.c. of a 2*7% solution of glucosan, containing 
ferrous sulphate, were mixed with GOo.c.ot hydrogen 
peroxide solution (0*266% available oxygen). The 
reaction extended over a period of 24 hours. The 
acidity developed was equivalent to A T /23 acid, 
almost half of which was due to volatile acids. The 



Journal of the Society of Chemical Industry. 

170 T (/HAJK. — MECHANISM OF THE OXIDATION OF TYPICAL CaBBOHYDBATES. [June 6, 


progress of the reaction can be followed from the 
table below : — 


Time. 

10 min. 
40 ,, 

(30 ,, 

10 hours 
20 ,, 

21 ,, 

24 „ 


Disappearance o i 


Acidity 

* x w 

X/ 40 

/o 

45 y 

JV/:s 8-4 

610 

xm 

67-8 

A’/27 4 

04-3 

A/20 J) 

05 1 

X /25 :» 

06 2 

A/23 2 

100 0 


A portion of the liquid was evaporated to dryness 
under diminished pressure. The residue was boiled 
under a reflux condenser with 80% ethyl alcohol, the 
solution being filtered and evaporated to a syrup in 
a high vacuum. This residual product reduced 
Folding's solid ion, and the copper values determined 
before and after treatment with dilute acid showed 
that 1 he oxidation had yielded : dextrose, 10*7 parts ; 
unchanged glucosan, 48*11 parts ; non-volatile acids, 
41*0 parts. 

(b) The. action, of hypochlorous acid on fi-glucosan .- — 
•Owing to 1 lie prolonged time necessary for the 
preparation of pure hypoc ldorous acid, it was decided 
to utilise bleaching powder as the source' of the* 
oxidising agent. A good specimen of bleaching 
powder was shaken for a considerable time with dis- 
tilled water. After standing for a few hours the 
insoluble calcium salts were filtered off, and the 
calcium hypochlorite present in the tilt rate was 
determined by analysis. The solutions of the carbo- 
hydrate and calcium hypochlorite were mixed in the 
desired proportions and the hypochlorite was then 
decomposed by blowing carbon dioxide through the 
solution from time to time until the oxidation w 7 as 
complete. 

(1) I Atom <>J available o.n/gui in h ypochUirite per 

anit. ]00 c.e. of a 2*7% solution of ^-glucosan 

wore mixed with 1 00 c.e. of hypochlorite solution, 
containing available oxygen in the above proportions. 
There' was no vaiiation in temperature on mixing or 
during the reaction. The total disappearance of 
oxygen extended o\ er a period of 20 hours, and during 
that time no acidity was developed. The optical 
activity underwent the following change:— 

Time, hour*. (.ijn. 

0 . — 68 0* Mlart 

2 — 65 2° minimum 

24 . . - - 68 0 Q final value 

On isolating the residual products, a syrup was 
obtained which did not reduce Folding's solution. 
This was to be expected, since the final value of [ajn 
was -f)S*()°. 

(2) 2 Atom* of available oxygen /nr (\ unit The 
solutions were well mixed and carbon dioxide was 
blown through the solid ion from time to time. The 
polarimetrir readings indicated a fall in the specific 
rotation from -0K*(>° to -4.4*7° after 27 hours. 

Time, hour* («i . 

0 . - 68 6° 

o . . -r»n # 

24 - 42 ft* 

27 - 48 7 y 


The residual products when isolated, showed a 
reducing action on'Feh ling’s solution. On the basis 
of titrations before and after hydrolysis the compo- 
sition of the mixture was : dextrose, 1 part ; un- 
changed glucosan, 3-44 parts. 


(3) 5 Atoms of available oxygen provided for ea 
(\ unit. In these proportions the reaction proceed 
more vigorously. Within 10 minutes of mixing t 
temperature rose from 16° to 39°. Acidity w 
developed to the extent of N /20 acid. Polarimet 
readings were impossible during the intermedia 
stages owing to the turbidity of the solution a 
evolution of gas. At the end of 50 hours, whon t 
oxidation ceased, the specific rotation had chang 
from [a |d -68*6° to -27°. 

100 c.c. of the solution were neutralised a 
evaporated to dryness ; the residue was boiled unci 
a reflux condenser with alcohol, filtered, and evape 
ated under diminished pressure to a syrup whi 
reduced Folding's solution. The copper reduei 
value found after boiling witli dilute acid, show 7 
that a 30*2% conversion of glucosan to dextrose h 
taken place during the oxidation : dextrose, 1 pa 
unchanged glucosan, 3*3 parts. 

The action of hypo chlorous acid on starch. 

(a) 0 87 </. of hypochlorous acid (from calcium hyj 
chlorite) /nr 2*7 g. of starch. A solution of 5*4 g. 
Japanese potato starch in 100 c.c. of water was mix 
with 100 c.e. of hypochlorite solution, the conce 
tration of which was adjusted to give the abo 
proportion of available oxygen. The reaction w 
very slow, the hypochlorous acid being utilised oi: 
after the lapse of several days. On examining t 
solution polarimetrically, it was found to be dexti 
rotatory, the value of a increasing as the availal 
oxygen was used. Only a very slight acidity w 
observed at the end of the reaction. 

When all oxidation had ceased, 100 c.e. of t 
solution were evaporated to dryness under diminish 
pressure. The residue was boiled under a reft 
condenser with alcohol, filtered, and the aleoho 
solution evaporated to a syrup under reduced pressu 
From 2*7 g. of starch the syrup obtained in this w r 
weighed 1*9583 g., showing that about 75% of 1 
starch had been transformed into soluble produc 
The syrup reduced Fehling’s solution, the copj 
reducing power being 33*7% of that obtained af 
boiling witli dilute acid. 

Precipitates produced by the action of phen 
hydrazine, as was the case jn the earlier stages of t 
work, were somewhat inconclusive, hut indicat 
that maltose, together with its oxidation produc 
w r as present. 

(b) 1-74 g of hy/unhlorous acid (from hypochlor 
solution) /nr 2*7 g. of stench, in these proporlic 
over 90% of the starch reacted. The results w» 
very similar to those quoted above, and examinati 
of the residual syrup indicated a copper reduei 
power equal to 90% of that obtained on complc 
hydrolysis. 

The. action of hypochlorous acid on cotton cellulose 

(1) 0*87 ej. of hypochlorous arid (from calcium hyj 
chlorite solution) per 2*7 g. of cellulose. Cott 
et41ulo.se was found to be remarkably stable to hyj 
chlorous acid when present in the above proport it 
and when the concentration was 0-87 g. of hyj 
chlorous acid per 100 e.e. After 48 hours the hyj 
chlorous acid was exhausted, but an examinati 
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; the oxidation products showed that 86% of the 
■llulose still remained intact. Only traces of oxy- 
•llulose and oxalic acid were found. 

(2) 1*74 jy. of hypochloioH* acid per 2-7 <j. of cellu- 
w (concentration of acid, 1*74 g. per l(K) c.c.). Even 
L these proportions t lie change was not exton- 
ve, although the formation of oxvccllulose and 
ealic acid was increased. r riie weight of the residue 
om 2*7 g. of cellulose was 2*0711 g., sliowing a loss 
l weight of 22-2%. 

(3) 4*35 (j. of hifpochlorons acid {from hypochlorite 
luiion) per 2-7 (/. of cdlulose. 2*7 g. of cellulose 
ere mixed with 100 c.c. of acid of 4*35% concent ra- 
on. At the end of the reaction, which extended 
rer almost 48 hours, the residue and filtrate were 
cammed ; 20 c e. of the filtrate gave on evaporating 

dryness, 1*9120 g. of residue. Calcium and 
orine were determined in another 20 c.c., the 

Its being : (Ja, 0*69 g ; Cl, 0*80 g. Difference, 
4-1 g. No volatile acids were found as products 
the oxidation. 

From 2*7 g. of cellulose the residue weighed 1*9532 g 
lowing a loss in weight equivalent to 27*66%. The 
sidue in this case was not fibrous but amorphous, 
was partially soluble in alkaline solution (to 1 he 
dent of 88*6%). From this alkaline solution the 
yyeellulose could be reprecipitated by means of 
•ids, salts, or alcohol. It gave no blue coloration 
it h iodine in potassium iodide. Concentrated 
llpliuric acid attacked and dissolved it giving a dark 
rown solution. Jt reduced Folding's solution on 
ailing. 

Chemical Research Laboratory, 

United College of St. Salvator and SI . Leonard, 
University of St. Andrews. 


r DEHYDRATION OF ALCOHOL BY MEANS 
OF GLYCERIN.* 

UY EDMt'NI) KNEC7TT AMD KHK! FRANK MlLLKlt. 

It is well known *hat pure glycerin readily takes 
up a eeitain pmpe>iMon of water which it retains 
I tenaciously at the boiling point of water and even 
beyond that temperature. It was considered of 
interest to ascertain whether this property might be 
utilised for the dehydration of ordinary alcohol, with 
a view of working out. a rapid and convenient process 
t for the preparation of “ absolute ” alcohol. 

In a preliminary experiment some ordinary alcohol 
(of about 95% strength) was mixed at random with 
glycerin and distilled from a water bat h ; pure alcohol 
came over. 

In order to ascertain to what extent pure alcohol 
is retained by pure glycerin at 100°, a quantitative 
distillation was carried out. Absolute alcohol (40 g.) 
mixed with pure glycerin (10 g.) was distilled from 
a water bath until no more liquid came over, and 
! the distillate collected in a flask provided with a 
loosely-fitting cork ; 37*8 g. of alcohol were recovered, 
so that 2*2 g. had remained in the glycerin, equivalent 

• Head at a meeting of t he Manchester Section, on Feb. 1, 1924. 


to 5-5% of the alcohol taken. By heating the 
residue in the flask to ISO', a further recovery of 
2*15 g. of alcohol was effected, so that the loss was 
practically nil. (Correction was made in this and 
other instances for the volume of alcohol vapour 
remaining in the distillation flask.) 'Phis result 
might apjxnu* to indicate that a process based upon 
1 ho use of ghcerin as a dehydrating agent would 
result in a loss of alcohol if the distillation were 
carried out on the water bath only. It was shown, 
however, that if the alcohol contains water the 
latter appears to be selectively absorbed by the 
glvceriu. This was seen to occur on distilling a 
mixture of 89*80 g. of alcohol, it 93 g. of water, and 
23*91 g. of glycerin from a water bath ; the dis- 
tillate collected between 78° and 79 3 weighed 88-77 g., 
which is equivalent to a 98-8% recovery. 

In a further experiment, a litre of commercial 
alcohol mixed with 24% (by weight) of glycerin 
and distilled from a water bath gave a yield of 
93% of alcohol which came over between 78° and 
78*5° and corresponded to a 98% product. 

The distillate, tested for glycerin, gave a negative* 
result providing that no more was collected after 
the thermometer (bulb in vapour) had reached 80°. 
Beyond this temperature trace's of given iu are liable 
to pass over ; at 85“ an appreciable amount (0-05%) 
was found in the* distillate*. 

Fremi the results of tbe*se preliminary trials it 
was inferred that a single distillation was lieit 
sulfieuent to yield a completely dehydrated prexluct 
when e*m ploying what was cemsideml to be a 
reasonable amount of glyceuin, i c , an amount 
which would not uneluly elepivss the* final yield. 
The amounts of glyceTin suitable* for a first dis- 
tillation were roughly gaugeel as follows : — 

Feu* 10% water present, 25% glycerin by weight 

5 % „ „ 20 % ‘ „ 

4)0/ ir;o/ 

/(J 14 i» J / < i >> >> >> 

Double, distillation — \ly following up the first 
distillation by a second, in which less glycerin is 
aeleled, it was found possible, to remove) ahneist the) 
wheflt* of the remaining water, as is shown by the 
following examples - 

50 c.c. of commercial alcediol e list filed with 10 e*.c. 
of glycerin gave a yielel eif 46 c.c. e>f alcohol, b.p. 
7# ,, _l79 I> . The 46 c.e*. of this partially dehydrated 
proclue;! were* then uuxe*el with 7c c. of glycerin and 
redistilled, the* distillate, amounting to 42 e;.e\, be*ing 
e*e)lleete*el up to 78°. 'The* final product showed 
b.p 77*8°- -77*9° and d 0*7960 

In a fuiiheT trial loOc.c. of ceuuniercial alcohol 
oil being double-distilled with glycerin gave a yield 
of 126 c.c. of ale'ohefl, b.p. 77*8° -77*9’, e/. ir> 0*7950, 
repre'sent ing a vielel of 84%. 

It is thus e*viele*nt that the propose*el method gives 
a satisfactory product with very little) trouble and 
in sufficiently good yield to be of some practical 
value in Ihc laboratory. The* action of the glycerin, 
unlike that e>f burnt lime, is instantaneous, and 
after aelding it to the alcohol distillation can be 
proceeded with at once. 

In testing t lie final proelucts, the boiling point 
and specific gravity only were relied upon, as it was 
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found that the usual copper sulphate test was too 
slow to allow of its convenient application to alcohol 
of high concentration. Incidentally this test was 
tiied on a series of mixtures of alcohol fwid water, 
and the results arc brieJly stated below. They show 
the time which was found to he required for the 
first indication of a blue tinge in the copper sulphate. 

Water % by weight ‘ 

Oh 1-24 1-72 2-11 2- 7:i 3-13 b 12 

'Time in hours 

120 2b s 0 f» A 2 .7 01 

The lopper sulphate used for tlie pur] rose was pre- 
pared 1>\ [ueeipit at mg a concent rated solution of 
ordinary copper sulphate with alcohol and heating 
the resulting crystalline powder in an air men to 
ISO'. The test s wen' carried out in small, well- 
stoppered glass bolt Ns 

Various alternative modes of procedure have sug- 
gested themselves for cunving out the dchv drat ion, 
and have been tried with more or less su< cess. 

One of t li< se, w hieli Was quite obv inns, w as to client 
the distillation of the mixture of alcohol and glycerin 
in a small distillation Hash, the mixture being run in 
eoiit muously thiough a tap funnel. The result 
obtained was satisfactory, but it cannot be said that 
this procedure olteis au\ advantage in the ordinary 
wav • 

In a seeond modilieation it was sought to effect the 
w hole reel ilieat ion in a single operation. To this end, 
the vapour distilling over from a mixture of commer- 
cial alcohol and glycerin was caused to puss through a 
series of three narrow 1 shndrie. 1 l wush-bott !es, each 
of which contained a small amount ol glycerin The 
wash-hot ties were contained in a water-bath heated 
to 78 , and the vapour after leaving t lit* third and 
last bottle passed directly into the condenser. This 
modilieation gave a satisfactory result in that an 
alcohol passing mcr entirely at 7N ' was obtained in a 
single operation. 

A t bird moddieat ion was to cause the vapour issuing 
from the mixture of alcohol and glycerin to pass 
through an inverted upright, condenser Idled with 
glass bead'-', over which glvccrin was allowed to 
trickle at the rate of about one drop in jive seconds. 
The tube containing the glass heads was kept hot by 
blowing a cuncnt of steam through the outer jacket 


of the condenser. The vapour thus dehydr 
condensed in the ordinary way. This 
although somewhat more complicated than tl 
gave a very satisfactory result, in that ooi 
alcohol was found to give a yield in a single c 
of 8.7% of a product showing d K> 0-7950. 

The products obtained did not in any ea 
100% purity, though it is easy to effect by the 
a dehydration yielding a 99T>% product. A 
it is not improbable that further dehydratie 
be effected by the use of a large excess of g 
it would seem preferable to resort to the use o 
lie calcium for the removal of the last tract's o 

The cost of the process for laboratory use is 
of the way as far as the glycerin is concerned, i 
of glycerin is suilieient to dehydrate 3 11). of c 
this being equivalent to an additional cost of 4i 
per pound on the latter. On the other hand 
are compensating advantages in the great, ret 
in the time required and in greater cleanliness 
operations. In ease the process were to he cm 
on any extended scale it should be possible to rt 
ate t he glycerin in a separate plant. 

Chemical Depart mont, 

Manchester College of Technology. 

The work detailed in this paper was earrie 
at the Manchester Municipal Oollege of 7'eehi: 
during June, and .July, 1923, and the paper was w\ 
up in August of the saint' year. The paper 
announced in the syllabus of the Manchester Se 
in October, 1923. in the interval between 
dates and the time of reading the paper, Ma 
published an elaborate account of his process foi 
commercial dehydration of alcohol (Chimie et ir 
trie, Oct., 1923), which is based upon piactically 
same principle as our own. The points of ditTer 
are : (1) That whereas Marillcr’s process is intei 
for large-scale work, ours was originally only intei 
for laboratory use. (2) Tn our process, the gt\e 
is atldetl to the alcohol, though we have also open 
subsequently by dehydrating the vapour. (3) Mari 
makes no mention of the possibility of the prese 
of glvccrin in the distillate, whereas we have foi 
that unless certain conditions are observed 
distillate will be contaminated. Our paper c 
tains, in addition, some account of the copper sulph 
test for determining the strength of alcohol. 
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’OTTi the very earliest times practitioners in the 
of relining have recognised the remarkable 
acity possessed by certain substances, particularly 
rcoal and various porous earths, for selectively 
orbing from natural products in common use 
;es of impurities which impair the colour, odour, 
flavour of the material. Among the many sub- 
aces which possess these absorptive properties 
i high degree are bone charcoal, specially prepared 
etable charcoals, fuller's earth, floridin, certain 
fs of Californian and Japanese origin, silica, and 
mina. Some of the most effective of these belong 
fthe category of inorganic gels which have t>een 
med by the dehydration of a hydrogel such as 
icic acid or aluminium or ferric hydroxides. 

A very cheap and convenient gel is the mineral 
Eiuxite, which is a soft rock composed principally 
hydrated aluminium and ferric oxides associated 
ith varying amounts of silica, lime, titania, and 
Bgnesia. The mineral in its natural state has no 
Isorptive qualities, but by roasting to an appro- 
bate temperature most of the water of combination 
exjielled, whereby the peculiar porous structure 
developed upon which the refining efficiency 
[> pends. Careful study has proved the interesting 
ct that the chemical composition of a bauxite 
as no bearing on its effectiveness as a refining agent ; 
auxites of very dissimilar composition will give 
lentical results on the refinery, whilst successive 
imples with identical chemical analyses may be 
ntirely different in behaviour (3rd Report of the 
ritish Association Committee on Colloids, p. 91 
mj.). 

I As a refining agent for petroleum, bauxite has 
marked advantages over many other substances 
Much also possess adsorptive properties. The size 
>f the pores and nature of the surface happen to be 
ust appropriate for the purpose in view, namely, 
ho adsorption of the organic sulphur compounds 
ind colouring matter which it is desirable to remove 
;rom petroleum distillates. It is cheap, can be used 
n granular form (which obviates the need for filter 
cresses and accelerates the filtration process), and 
•an be recovered indefinitely (apart from loss due 
o disintegration). Though it is now known that 
uiuxite when suitably prepared has the power of 
iclcdively adsorbing both colouring matter and 
nilphur compounds, the latter property is of com- 
paratively recent discovery. The use of this material 
or decolorising kerosene and paraffin wax, however, 
vas adopted by the Burmah Oil Company many 
'ears ago. 


The procedure used at the Burmah refinery was 
as follows: — The bauxite was placed in e\liiidrical 
filters measuring approximately 8 ft. by 2 ft. fi in., 
and holding about 1 ton, and the kerosene or wax 
was filtered through until the colour of the outeoming 
oil Mas no longer up to the required standard. The 
spent bauxite was then extracted with benzine 
in a Merz extractor by continued percolation (after 
the manner of the Sox hie t apparatus) until no 
further removal of the adsorbed coloured compounds 
could be brought about. 

The extracted bauxite, after removal of adherent 
benzine, was then passed through a vertical furnace 
into which it was dropped from a hopper at the 
top and fell from one sloping firebrick plate to 
another until it passed out at the bottom. During 
the whole period of its passage it came into direct 
contact with the hot gases (mixed with excess of 
air) from an oil burner, which oxidised any carbon- 
aceous matter or hydrocarbons remaining after 
the extraction. It was then cooled as quickly as 
possible, when it was seen to bo as clean and bright 
as new bauxite. For decolorising paraffin wax, 
the filters were steam- jacketed in order to keep the 
wax in a molten state. 

When it became necessary to purify kerosene 
which contained both coloured matter and odoriferous 
sulphur compounds, it was found that it was not 
necessary to remove the sulphur compounds by 
chemical treatment before using the bauxite for 
decolorising (though this procedure may still be 
preferable in certain circumstances on considerations 
of cost), and that an appropriate bauxite treatment 
would effect the double purpose. 

in June 1918 the first series of successful experi- 
ments on desulphurising kerosene and benzine by 
means of bauxite was recorded. 

The bauxite was first heated to dull red heat in 
an oven and used at 200°. This reduced the sulphur 
in kerosene from 0*134% to less than 0*02%. It was 
found, moreover, that under the same conditions, 
but allowing the bauxite to cool in the, open air 
before use, the resulting sulphur was 0*11%. In 
the light of recent research the first result was due, 
not to the temperature at which the bauxite was 
used, but to t lie absence of moisture from the pores. 
The proportion of bauxite to kerosene was varied 
in a series of experiments from 2 to 9 lb. per gallon 
with the results shown in Table I. 

It is interesting to note that in this investigation, 
mention is made of the rise in temperature which 
ensues when the kerosene comes in contact with the 
adsorbent material. This temperature rise became, 
eventually, the fundamental principle of the 11 ergo- 
meter,” an apparatus by means of which the efficiency 
of bauxite is tested. 

The following conclusions were arrived at from 
these experiments : — 


Head ftt a mooting of the Loaion Suction on May 5, 1924. 
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(1) Bauxite? is a colloidal adsorbent of the first 
order for organic sulphur derivatives. 

(2) Freshness of preparation gives best results — 
or., ignition immediately before use. 

(«1) Bauxite per se is a complete and sufficient 
refining agent for kerosene. 

(4) Other sulphurous distillates are also capable 
of purification by this process. 

It was found that the adsorbed sulphur compounds 
could be to a large extent removed from the exhausted 
bauxite In means of superheated steam, and to a 
lesser extent by hot water. 


Taulk l. 


M.Vrrial 

Tic, it incut. 

Sulphur. 

O/ 

Kcrom nc 

None 

n. i. .......... # *2 

.. om 


9 lh bauxite hut from ovr*n, temperature approx 

.. . . 0 017 


KeroH'*nc 

0 10 bauxite not froahly Ignited 

0110 

ft lh /yul. hot from ov< u 

0 018 

KcroHuiii; 

2 lh roolctl ulti r 1 unit 1 on 

0 008 

ft lh mil. hot from own 

0 Oft 

,, 

2 lh ,mill hot from ii 

0 00 

W’hlti spirit 

l ntrc.-itcd 

0-1 ft 

Cnlicutid 

() 078 

,, 

2 ll> /(.’.ill hot from ,»x rn 

0 022 

,, 

Spirit c k hti aim d h.iuxltt* 

2 lh mill hi*t i r »m <n i n 

0 18 

Jfc'iuilic 

0 014 

,, 

1 ntr« at, ,| 

0 078 

*’ 

Spoil ‘'I f. lined out of lhe spent bauxite 
* Minimum tnm liom ov. i n lo t r« fitment 

. 0 44 


The size of mesh which the bauxite would pass was 
found to have considerable bearing on the efficiency 
of tin* desulphurisat ion Very broad I \ , the smaller 
the size of particle the gi eater the * efficiency for 
removing colour, but the slower the rati* of filtration ; 
'v hi 1st for desulphurization it, was found that 30/00 
mesh was the optimum si/e for small scale working, 
-tt/SH) mesh has to bo used on the works scale 
to save* waste and to ensure that the oil is in contact 
w'ith the bauxite for a sufficient length of time. 

At this stage refinery opinion on the bauxite pro- 
cess was that it was an excellent decolorising and 
desulphu using agent, but inconsistent in results. 
This was afterwards proved to Ik* due to inefficient 
roasting Distilling the oil through bauxite was 
found efficient but inconvenient, whilst filtration 
thiough bauxite dust was too lengthy an operation 
as well as inefficient as regards sulphur removal, 
though good for decolorising. Bv agitating oil and 
dust together, some* excellent kerosenes were pre- 
pared, but simple filtration through bauxite of 30/00 
mesh has proved to he the most convenient method 
of working the process 

In spite ol the fact that bauxite lias been used for 
mam \enis in the refining of petroleum, the mechan- 
ism <»l the reactions which takes place has only been 
explained recent l\. It is now practically certain 
that the phenomenon is one of surface adsorption, 
and t he act ion of bauxite upon sulphurous oils appears 
to Ik* strict 1\ analogous with known eases of true 
adsorption. 

(J) Material such a° roasted bauxite containing 
large numbers ot microscopic pores is well 
known to possess an enormous surface area and 
consequent sintac** energy. 

(2) When oil is allowed to come into contact with 
freshly-ignited bauxite a considerable rise in 


temperature is observed, due to the si 
energy being converted into heat energy 

(3) Bauxite? obeys Freundlich ’s rule, which m 
summarised as follows : ( x/m )" is propor 
to c, where (in this case) x « % of to 
adsorbed by bauxite, m - - wt. of bauxit 
100 parts kerosene, c = % of sulphur in 
sene before filtration, n » a constant. 
This formula has been deduced from, and prov 
apply in, many cases which cannot possibly be 
than true adsorption- eases in which any cho 
action is out of the question. This being so, 
reasonable to suppose that the action of bauxi 
sulphurous kerosene is also true adsorption, 
the same fundamental law holds in each case. 


Experimental verification of the Freundlich la 
applied to the adsorption of sulphur and colour 
pounds from kerosene by bauxite. 

As a starting point, residin' from soda-wr 
naphtha was used (sulphur, 0-3%; colour in 
Lovibond cell, Y S I, 112-5). Samples (150 
of a wide range of sulphur and colour eoncentn 
w ere prepared by treatment, with quantities of ba* 
varying between J to 10 lb. per gallon. As 
colours to be measured extended far beyond 
range of the usual tintometers, a column of the lie 
of which the colour had to be measured, was mat 
against an equal column of tho original crude 1 
sene diluted with benzine, in the Say bolt eolorim 
lhe colour concentrations so measured were expri 
as percentages of crude kerosene (thus the eoloi 
the original kerosene --- 1(H)). 

- 1 • f'olonr , — Six of the above* samples with col 
ranging between 1(H)% and 1-7% were treated 
Mb. of bauxite per gallon The bauxite (2( 
mesh) was roasted 1 hour at 500 o -51()°, and co 
in a desiccator. 70 e c. of each sample* of ke*ro 
were shake'll for 10 minutes with 3-5 g. e>f bauxit 
20 J -21° in the* mechanical shaker (5% bv wei 
or ?> lb. pur gal.) : — 


Tami.k II. 

% Colour 

l'i Kill < oloui removed , hl 

• r, ~ • 4 8 . UK 

4ft . . ft *2 

- 1 r>o . 4 2 

<u . . I , t 

“ “ • XI . (j 4ft 


The values of x/m (amount of colour adsorbed 
gram of bauxite), plotted against the initial co 
concentrations, give approximately a straight 
Hence, for coloured compounds, x/m is proportions 
the initial concentration of the colour, and 
Freundlich la\v is followed approximately, 
constant n 1. 

ft. Sulphur.- -Six of the; above samples luu 
sulphur eonce'ntratiems ranging between 0*23% 
0-017 "I, anel colours from 3-5% to 0 were trei 
with 2 ll>. of bauxite per gallon. The bauxite* 
prepared in same manner as before. 70 c.u. of c 
sample were shaken as before, with 14 g. of bau> 
i.c , 2 1b. per gallon. (Sec Table III ) 

In this case x/m — grams of sulphur adsorbed 
gram of bauxite. These values, w hen plotted aga 


Iiiiti.il colour. 
100 
ft 8 
42 
14 2 
4 ft 

a .» 

1*7 
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initial sulphur concentration, give a graph 
lich more or less approximates to a straight line, 
[the logarithms of the quantities are plotted, a 
pve is obtained which approximates more closely 
| a straight line. Hence we conclude that for 
Ipliur compounds the adsorption only approxi- 
ttely follows the Freundlich law. The mean 
lidient of the log curve indicates that the value 
In is of the order of 1-3, i.c , (.r/m) ia ~k.c. 


Table. Hi. 


L 

Initial 

Final 

% S 

re- 

r X 100. 

r 

Lo 
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!*<>« 

Initial 


colour. 

% a. 

moved. 

m 

X 100 

3 («•> 

« l«.) 

f 

.19.. 

0-232 

19-7 . 

. 0 222 . 

1 3403 

. 0 138 . 

1 1987 


„ 39 .. 

0 2(1 

.13 . 

. 0 117 . 

1 1)082 

. 0 120 . 

1 1004 

07 

. 1*4 .. 

0 10$ . 

. 18 9 . 

. o ir>2 . 

1 1818 , 

. 0113 . 

1 0719 

20 

- 0 0 .. 

0-103 

. 18-3 . 

. 0 000 . 

2 9312 

. 0 000 . 

2 8388 

90 

. 02 .. 

0 074 

. 23 

. 0 080 . 

~ 2 9343 

. 0 032 . 

2 7100 

27 


0 017 

. 37 

. 0 039 . 

2 3911 

. 0 013 . 

2 170^ 


Hie deviation is no doubt due to the disturbing 
Silence of coloured compounds which are prefer- 
tmlH adsorbed. 

With regard to the question as to wheth(*r the 
eundlich law holds good for the simultaneous 
sorption of both colour and sulphur compounds, 
? results are best understood liy reference to the 
‘ompa nying figure. 'This was obtained by treating 


Simula nrtms adsorption of colour anil tsuljihur. 



!.»■ I Kill \lt i J*. 1 V CI..I, 

serose ne of high colour and sulphur content with 
varying amounts of bauxite. The curve clearly 
shows that the colon red compounds are adsorbed much 
more rapidly than, and in preference to, the sulphur 
impounds. Thus until 85% of the colour has been 
removed only a small fraction of the sulphur is taken 


up, but once most of the colour is adsorbed then the 
removal of sulphur follows the usual course. 

The point representing colour 3*5 ('Pablo III.) lies 
considerably below the line jejm sulphur. The 
comparatively high colour concentration has lowered 
the adsorption of sulphur. This hears out the theory 
of preferential adsorption of colour. 

Bauxite as a polymerising agent. 

Like all substances possessing a structure consisting 
of ultramicmscopic capillary tubes, bauxite has the 
power to bring about chemical changes in compounds 
with which it comes in contact. This is mostly in 
evidence among unxaturatcd hydrocarbon com- 
pounds (e.g.j pmcne and amylcue arc converted into 
dipolymerides), and is also seen in the case of the 
sulphur compounds present in petroleum oils. 
Decomposition and polymerisation both take place, 
the intensity of the reactions being favoured by 
increase of temperature. 

If cracked spirit, which contains a large proportion 
of unsaturalcd hydrocarbons, is filtered cold Hi rough 
bauxite, the filtrate will be a deeper colour than the 
original, and if colourless beforehand the spirit 
wall issue from fhe Jilfer with a deep yellow colour. 
By maintaining the, bauxite at about 1(>0 an orange- 
brown filtrate is obtained, but if the temperature is 
raised above the final boiling point of the spirit , 
say 200°, the issuing vapour on condensing wi 1 1 be, 
perfectly colourless and substantially free from 
sulphur compounds. The explanation of these 
results is as follows *- -'Polymerisation of unsaturated 
compounds takes place in contact with the bauxite 
to gums of high molecular weight and boiling point 
and possessing a dark colour. In the east's of 
liltration cold and at 100" the incoming liquid 
dissolves these gums and washes them out of 1 lie 
bauxite, but in the vapour till ration the gums remain 
in the filtering material because their boiling point 
is above the surrounding temperature. A similar 
reaction takes place in the ease of the sulphur com- 
pounds. the majority of which are very reactive and 
readily undergo polymerisation. 

Two methods of refining petrol or cracked spirit are 
therefore available : (u) by passing the liquid into 
bauxite maintained at a temperature of about 200°, 
when it instantly vaporises and passes through the 
filtering medium in I he state of vapour, and ( b ) by 
passing the liquid through bauxite maintained at 
100° and re -distilling the lilt rate in the ordinary 
way. in process («) the gumming polymers remain 
behind in the bauxite and gradually contaminate, it, 
but a finished product is obtained in one operation. 
In process {(>) the polymers are washed out of the 
bauxite, and thus the active life of the latter is 
maintained for a longer period. In the subsequent 
distillation the polymers, being of high boiling point, 
remain behind in the still, and a colourless distillate 
is obtained which is free from those compounds 
which form gum in cracked spirit on standing. The 
sulphur compounds in petrol are removed in the same 
way as the gum -forming compounds in cracked spirit . 
Sulphur compounds in kerosene can also be removed 
bv an adaptation of process (b), wherein kerosene is 
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filtered through bauxite at a temperature of l OCT — 130° 
and then cooled and filtered through bauxite at 
the ordinary temperature. By polymerising the 
sulphur eom pounds in the hot filter they an; rendered 
more easily removable by tin; cold filter than would 
have been the ease if the hot filter were replaced by a 
cold one A crude kerosene with a sulphur content 
of 0*31% was filtered through bauxite maintained 
at 120° at the rate of I lb. per gallon, and the filtrate 
then re- filtered through cold bauxite at the same 
rate. After the passage through hot bauxite the 
sulphur content, was 0-2<>%, and after the subsequent 
cold filtration it fell to 0*10%. Ordinary filtration 
through 2 lb. of cold bauxite gave a filtrate with 
a sulphur content of 0*21 %. 

Tins present method of using bauxite may be divided 
into the following stages : - 

(1) Filtration . — A predetermined volume of oil is 
filtered through a definite weight of bauxite. 

(2) Steaming out The filter is steamed out until 
no further kerosene can be removed economi- 
cally. 

(3) Make up . — Fresh bauxite is ground to size, 
and the required quantity added to make up 
for losses in working. 

(4) ltoa'ihng .--' the fresh make-up bauxite and the 
spent, material are roasted in excess of air to 
remove moisture, the last traces of kerosene, 
and firmly retained organic matter and carbon, 
thus freeing the port's for a new run. 

In order to understand the conditions required for 
successful filtration, it is necessary to consider the 
coloured compounds and sulphur compounds con- 
tained in the oil, which may he divided roughly into 
two groups - 

(1) Those in true solution (sulphur derivatives) ; 

(2) Those in colloidal suspension (colouring matter). 

Solid mat ter in coarse suspension can be removed by 

purely mechanical filtration through non-adsorbent 
material such as sand, blit matter in solution or 
colloidal suspension can only be taken out by true 
adsorption into the pores of some active material 
of the nature of bauxite. The top layers of the 
bauxite, are therefore engaged in removing the 
suspended coloured compounds, which cover over 
the pores and prevent the matter in solution from 
being adsorbed until it reaches a lower stratum, at 
which point all the suspended material has been left 
behind. As soon as these* coloured compounds have 
been removed the bauxite is ready to deal with the 
sulphur compounds, which are hardly touched at. all 
until the major part of the colour has already gone. 

Taking, then, tins successive layers of bauxite in 
a filter, the top is occupied in mechanically removing 
suspended matter, (he next layer takes out the rest 
of the colour, and the lower layers eliminate the 
sulphur compounds In this way, the three active 
zones mow* downwards until the coloured compounds 
are being extracted at the very bottom of the filter. 
But as no sulphur is taken out until almost all colour 
has gone, it will be seen that at this stage no sulphur 
is being eliminated at all In other words the bauxite 
is exhausted for desulphurising purposes ; it is still 
capable, however, of removing colour. 


For this reason “ series-filtration ” gives the 
efficient a nd economical results. The principle u: 
lying series-filtration is that of putting the va 
layers of a large filter into a number of srr 
filters, so that each layer is capable of rejectic 
soon as it is exhausted, while no layer is rejected 
completely exhausted both for decolorising 
desulphurising. 

In working the series-filtration much light 
thrown on the elimination of colour and sill 
compounds, for it was found that it was only \ 
the filt rate came in contact with fresh bauxite ii 
last filter that, any substantial dcsulphurisation 
place. Colour was progressively removed in pa: 
through the series of filters, but sulphur compo 
were only removed in the last filter, as is shown ir 
following table : — 

Table IV. 

Colour of filtrate % S in % of tote 

Filter. (Savbolt). filtrate. rornovod by 

1 . 1(1° .0 286 H 

2 17° 0 286 . 0 

3 18° 0 286 . 0 

4 10° 0 252 19 

f> . 22“ . 0129 .. 00 

(frosh bauxite) 

The principle of first removing colour in orde 
allow the bauxite full scope to use its desulphuri 
properties, w r as employed by placing a layer 
floridin above the bauxite in the filter. Floridin 
better decolorising but poorer desulphurising ai 
than bauxite, and thus each material is made 
perform that operation for which it. is best sui 
Better results were thus obtained than by using ei 
material separately. Jn the following experiment, 
filters were run until the issuing kerosene gav 
positive miction with sodium plumbite : — 


Table V. 

Bauxite and 


Bauxite. 

Filtrate 

lloridin. Filtrate. 

J norms 

8 

c 0 

8 8 

c c. 

%. 

10 

75 

10 -f 0 

75 


11 

82 

10 + 1 

90 

+ 9 

12 

90 

10 + 2 

110 

+ 22 

i:i 

97 

10 + 3 

120 

f 24 

ll 

lor, 

10 + 4 

130 

+ 24 

20 

1 f»0 

10 j-10 

120 

20 

The k ‘ 

increase ?! 

is the entire 

amount 

filtera 


before a positive reaction occurs with sodium plui 
ito, by replacing certain amounts of bauxite by oq 
weights of floridin. Practically no advantage 
gained by replacing more than 20% of the bau> 
by floridin, and at some point between 30 and 50*) 
diminution in efficienc.y commences to take place 
With 17% floridin and «S3% bauxite, the follow: 
figures were obtained 

Table VI. 

Bauxite iuh 

Bauxite. lloridin 

U 6 lb ]>or nail. . .. . H~ 0 122°,, .. H - 0 00% 

„ alb „ . S — 0 163% S 014% 

Original S 0 209% 

v By mixing the bauxite and floridin intimate 
together no advantage is obtained over bauxite aloi 
since a portion of the latter is then occupied in : 
moving colour instead of being free to adsorb sulpli 
compounds. 

The failure of a filter occasionally to give a go 
product was attributed to the fact that a long peri 
of time had elapsed between the initial distillate 
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the filtration, ?.e., to the age of the kerosene. 
i, however, appears to be fallacious, as the follow- 
results show, the reason for the improved results 
mbly being that agglomeration of coloured com- 
linds takes place which renders them easier of 


eat ion by the 

bauxite : — 


Tune after 

Table VII. 

% Sulphur In 

Colour of filtrate 

distillation. 

llltratc. 

(Saylndt). 

Days. 

0 no 

14’ 

r, 

Oil 

10" 

10 

0080 

10 

21 

0 083 

nr 

31 

0 102 

2r 


One of the factors which determine the otHcieney 
the bauxite process is the grade of bauxite. A 
gh -grade bauxite has a large proportion of pore 
:uce, this being directly proportional to the efficiency 




Krgome.ter. 

(llall Male) 

f t he other conditions remain the same. The other 
esirablc characteristic is hardness without brittleness, 
bis is purely an economic desideratum, because a 
soft or brittle bauxite crumbles badly in the grinding 
md roasting and the dust formed is waste. 


It must be emphasised at this point that it is 
impossible to find by chemical analysis whether a 
bauxite is high or low grade, as this appears to have 
no connexion whatever with its efficiency. Although 
the proportion of moisture in new unused bauxite is 
found to be roughly a measure of the pore space, 
this does not apply to used bauxite. In consequence, 
the method of testing new or recently activated 
bauxite for efficiency was a long and laborious task, 
involving actual tilt rat ion tests for colour and sulphur 
removal. 

The length of t ime required for these tests prohibited 
their use except for consignments of new bauxite. 
It was impossible to tost, samples taken during the 
roasting of old bauxite to see whether it had received 
enough treatment or not, so the roasting was carried 
out empirically in the hope that it would “ turn out 
all right.” 

It had been observed, however, that when kerosene 
is allowed to come into contact with activated baux- 
ite, a considerable rise of temperature occurs, and it 
was found that the greater the rise, the more efficient 
is the bauxite for removing colour, while the desul- 
phurising power is directly proportional to the rise in 
temperature. This fact, lias been made use of in 
practice to determine when the bauxite has been 
sufficiently roasted, tin* test being carried out as 
follows in an apparatus named an ** ergometer,” 
illustrated in the accompanying diagram 

Sixty grams of freshly -roasted bauxite are cooled 
to the same temperature as the kerosene residue 
which is to be used in the test. The bauxite is then 
placed in the ergometer, which is a metal cylinder 
l Jin. in height and Hui. in diameter, and holds 
about 50 grains 20/00 mesh, the temperature being 
observed bv means of a thermometer fitted into a 
hole in the lid. 20 c.e. of the, kerosene are poured 
into the cup-lid and flow through four small holes 
on to the bauxite, this quantity being just sufficient 
to wot the bauxite. The temperature soon com- 
mences to mount and the maximum rise is taken as 
the “ergometer number.” A new bauxite of good 
quality which has boon properly roast oil will give a 
rise of about 1G ’. Regenerated bauxite should give 
12° 1 4° rise ; and if the rise is loss than 10° faulty 

roasting is at. once suspected. This temperature 
rise is reduced by a large percentage of tines. The 
total amount of time required for the test is about 
10 minutes, so it is a rapid and convenient method 
of cheeking the efficacy of the roasting. Sinco the 
porous structure is created by the expulsion of water 
of hydration in the initial roasting, an alternative 
test for efficiency is available. It has been, found 
that the activity of bauxite as a remover of sul- 
phur compounds from kerosene is directly propor- 
tional both to the temperature rise, as measured in 
the ergometer, and to the percentage of moisture that 
can be driven oil' by roasting at 40O c -45O°. With 
fresh bauxite therefore both of these phenomena can 
be used as a measure of activity, whilst in used 
bauxite the ergometer is the only test. 

The following table shows that the maximum 
activity of various fresh bauxites obtained from 
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many different sources occurs when the material 
is roasted at 400° — 

Table VI II. 


Temp of Bauxite. 


roantlng. 

I. 

It 

111. 

IV. 

V. 

M 

0° 

- 

0 7° 

. — 

i r 

0-8° 

0 8 s 

800 

— 

12 *1 

— 

10 3 

5-8 

— 

400 

16 8 J 

16 7 

14 B r 

12 S 

9 3 

8 1 

500 

15 4 

15 3 

U 3 

11 4 

8 0 

— 

600 

14 7 

13 7 

12 8 

10 9 

7 7 

7 6 

7<H> 

13 

1 1 2 


10 7 

7 7 

— 

800 




— 

6 2 

— 

900 

8 _J 

M 8 

-- 

6 7 

— 

36 


The following t.ible shows the percentage of mois- 
ture removable by roasting at 400 the ergometer 
rise (maximum) and the amount of total sulphur 
removed, all expressed in proportion with the worst 
sample of bauxite as unity. Direct proportionality — 
within experimental error- is seen to exist between 
these three sets of obsor\ at ions. 


small amounts of impurities in kerosene could hi 
be expected to make a noticeable difference ir 
reading. When testing the activity of bauxit 
means of the ergometer, it therefore makes lit 


Tabus XI. 

Material tented 


Krgr 

rh 


1. Crude unt reated kerosene .. . .. . . . 1! 

2. No. 1 after soda wash . 1 

3 No. 1 after “ bauxitiBing *’ at 50 lb / gal. . . .1! 

4. Kenmeno refined by hypochlorite . . . 1 

f>. No. 4 f(iven further treatment of 2° t ', C.O.V. and 1 lb. 

bauxite/gall.. . . . I 

6. B.P. No l petrol . . .. 1 

7. Shell aviation ispirlt . . . 1 

8. Petroleum ether, b p 40°-60 t ' . 1 

9. Cracked spirit from gas oil treated with hypochlorite and 

arid and redistilled to 175“ . .1 

10. llcuzol . . . 1 

1). Xylol . 1 

12 (a 08 oil . . ... 1 

13. Amyli-ne , . 1 

14. Medicinal liquid paraffin . .... 



W.it« i i « mm 

Table !\ 

<1 1 mouWf r 

Sulphur 

Colour 
of Ultra to 

Buuxite. 

.it 400* f 

I 1"<\ 

li iiioh <1. 

(Say holt). 

V 

1 

r 

1 

18° 

11 

1 l 

1 3 

1 

18 5 

(' 

1 1 

1 4 

1 .5 

19 

1) 

1 '» 

2 

2 

24 

H 

2 94 

*5 

$ 

24 

V 

2 9 

", 3 

.{ 

24 

U 

4 r. 

l 6 

4 

25 

11 

4 12 

4 8 

5 

26 

1 

1 72 

5 5 

5 

2.j 


'Die colour of the filtrate improves progressively 
with the activity of the Imuxite, but the exact 
relationship between the two has not yet been ascer- 
tained. 

It is a well-known fact that to obtain the maximum 
efficiency" from bauxite it should l*e cooled, after 
roasting, out of contact with air, and used as soon as 
possible. The reason for this is well shown by ergo- 
meter readings on samples exposed to the air for 
different periods, the decrease in efficiency, owing to 
adsorption of moisture, being clearly seen. Bauxite 
was roasted at 4f>0 and divided into five parts : — 


Table X. 


0) 

Cooli <1 

in desiccator for 1 hour 

F.t Kotik, ter 
reading. 

11 7° 

(2) 


,, ,, ,,17 hours 

115 

(3) 


,, ojM-n air ,, 1 hour 

9 3 

(4) 


,.6 hours 

8 0 

(5) 

Boast* 

Ml ami kept, fm 2 >r:im in loiknl Lot( 

h l 1 

<«> 

No. f> 

re-roiuded at 400° 

12 8 


InJlueju'c of liquid* other than hr row nr on the enjo meter 
mutiny. 

With a view to ascertain whether the ergometer 
could be employed to detect impurities in oil and thus 
be used as a means of finding out if kerosene had been 
properly refined, a variety of different fractions and 
mixtures were tested with a given grade of bauxite 
roasted under similar conditions. The test proved, 
however, that- the instrument was not sensitive 
enough for such fine distinctions, though in the w idely 
differing fractions such as petroleum ether and liquid 
paraffin (medicinal) and liquids such as benzol 
and xylol pronounced differences in readings were ob- 
tained from those observed with kerosene and petrol. 

From the above results it can be seen that it is 
impossible to detect benzol in aviation spirit (Nos. 6 
and 7) — although benzol alone gives a distinctly 
higher reading than straight petrol— and therefore 


no difference whether crude* or refined kerosi 
used, and if a low figure is obtained it must b 
to the poor condition of the bauxite and not t 
liquid employed. Tests carried out to set* if wa 
bauxite produced similar evolution of heat to 
sene gave results which showed that tilt* actio 
similar but not identical. The temperature 
obtained with water places different bauxites 
saint* ortler as regards activity as with kcr 
but Hit* heat evolved is much greater, and in 
quente tilt* experiments are less easily control It 
more difficult to carry tint satisfactorily. By pi 
the water results against those given with ke 
a straight line graph is obtained, thus proving 
proportionality between the two methods 1 
alst> noted that the maximum temperature rise 
in direct proportion to the percentage of wat< 
by roasting at (500°- 700°. The maximum rlsi 
water is obtained by roasting at a higher tempo 
than for kerosene, probably owing to direct hyc 
being a contributory cause of evolution of he* 
few examples of ergometer readings with wa 
given below - 


Table XII. 
IPoter value . 


Material. 

Temperatures 
of roasting. 

New bauxite from Skcuen 

Unroasted 


400 

t) M tJ 

6.60 

French bauxite* from Doual .. 

900 

500 

Bauxite from Abadan 

.500 

Indian bauxite 

500 

Bauxite from Hull, Bljthn and Co. 

500 


The mesh of the bauxite has a considerable 1 
on its efficiency. For colour removal, the lu 
mesh the better are the results — probably ov 
the longer time of contact. For sulphur r 
efficiency increases with fineness of mesh to r 
mum, after which increased fineness causes a d 
in efficiency. The optimum mesh was fount 
30/(50. This is not practicable on a workt 
because all bauxite finer than GO-mcsh would ’ 
be rejected ; thus much greater latitude is e 
and 20 /90-niesh is used. This latitude has adv 
other than economic. One of the dangers wit! 
tlu^ refiner is faced when packing his filters wit. 
mesh bauxite is the formation of channels 
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ekcts. These form a line of least resistance for the 
, which promptly follow's tho channels, with the 
*ult that the kerosene merely washes the outside 
the coarse granules instead of percolating uni- 
rmly through the mass. This causes an immense 
is of efficiency, which is counteracted by the use 
a w'ider range of mesh, for then the small particles 
[ up the spaces between the larger ones and so tend 
eliminate channels and air pockets. 

The shape and size of the tiller does not appear 
be a vital factor. A convenient size to handle is 
e of 1 to 2 tons capacity, although there is no reason 
limit the capacity to this Agure. So long as the 
jgth is sufficient to ensure that the oil is in 
ntaet with the bauxite for not less than 15 to 20 
inutes, the shape is unimportant and is influenced 
ly by convenience in handling. 

Shape of filler# and rate of filtration. 

hi order to see if any advantage accrued from 
lgthening a Alter, equal weights of bauxite wen' 
it in filters having a ratio of length to diameter of 
: 1, 4:1, 8:1, 50 : 1, and an equal volume of 
rosene was passed through at similar rates. 


K.itlo 

Tama: X1IT. 

Colour of 

% Sulphur in 

1 (1. 

llltralo c ^ bolt). 

lilt rate. 

2 1 

•2-1“ 

0 200 

4 l 

21 5° 

u 210 

8 l 

2TI 1 * 

0 205 

50 l 

25 1 

0 103 


I From this it is evident that the shape of the Alter 
p it liiii reason) is of no importance, provided that 
lie liquid is in contact with the bauxite for a sufli- 
[iont time, on which of course depends the per- 
missible rate of filtration. Three equal Alters were 
tm at rates in the proportion of 1 : JO : 50. 


Unto 

Tahce XIV. 

Colour of 

% Sulphur iji 


flltiate (Suybolt). 

filtrate. 

1 

24 5° 

o IS 

10 

. 25° 

0 18 

50 

. . 20 5° 

0 18 


! These figures show' that elimination of sulphur 
Compounds is more rapid than the removal of colour, 
|.nd that it is possible to surpass the critical speed 
or colour before sulphur removal is effected. v 

I Filtration efficiency is influenced to some extent 
)y the- temperature of the bauxite, and the material 
ihould be allowed to cool sufliciently to avoid vaporisa- 
;ion or overheating of the kerosene, but not enough 
!o allow the adsorption of moisture. The most 
appropriate temperature is about 120°. 

! The elimination of sulphur compounds is not 
lirectly proportional to the amount of bauxite used, 
the curve rising steeply at first but flattening out 
fairly rapidly. 

After the bauxite is exhausted it is allowed to 
drain for about 1 hour and is then steamed out. 
Shortly after steam begins to issue from the bottom 
of the Alter the extraction is stopped, and bauxite 


thus treated with superheated steam (150°) comes out 
dry to the touch, though still containing 7 — 12% of 
moisture and kerosene. Further steaming removes 
but little kerosene in proportion to the amount of 
steam used. 

The bauxite is next roasted to remove moisture 
and burn out adsorbed impurities that are not 
removed by steam. This necessitates a temperature 
of about 550 in the presence of ample air. 

Vunnui tiff. 

Any furnace to be successful must fulfil Hie follow- 
ing desiderata • — (1) Too much grinding and crushing 
should not take place. (2) Whilst maintaining the 
temperature required, ample air must be present so 
that sufficient oxidation may take place (3) Tho 
roasting temperature of 550 * must be maintained for 
a sufliciently long time. 

A groat number of experiments have boon made 
mi treating the bauxite after use by solvents or 
solutions of chemicals before roasting, but no results 
were ever obtained which wen' an improvement 
on the simple process of steaming out tin* adherent 
kerosene. The solvents tried include petrol, alcohol, 
acetone, benzol, (‘flier, carbon tetrachloride, and 
mixtures of these, whilst the chemical washes were 
sodium carbonate, caustic soda, soap, hydrochloric 
acid, ammonium phosphate, and water and steam 
under liigh pressure. In no case, however, was it 
possible' by the. use of either hot or cold treatment, 
to remove tho whole of tho contained impurities, 
which could only be completely eliminated by roasting 
in a good oxidising atmosphere. After draining 
a Alter, 00% of the remaining adherent, kerosene 
can be removed by steam, the major portion, being 
expelled before steam issues from the bottom of 
the Alter, and by using steam at 150"- -180° the 
bauxite is left dry to the touch and easy to handle. 
Another advantage in the steaming process lies in 
tho fact that expulsion of the evil-smelling sulphur 
compounds does not commence until most of tho 
kerosene is already displaced, whereby it is possible 
to recover a large portion of tin' retained kerosene in 
a At state for re-iiltering. 

Various theories have been put forward to account 
for the supposed “ poisoning *’ of bauxite after 
prolonged use, such as the formation of sulphates or 
chlorides of aluminium or iron by the sulphur and 
chlorine compounds in the oil. Analyses, however, 
have proved that no accumulation of either sulphate 
or chloride takes place provided efficient roasting 
has been employed. The same sample of bauxite 
has been list'd and recovered over and over again 
with very little loss in efficiency and practically no 
cliango in chemical composition. Formation of 
dust due to repeated roasting and cooling brings about 
a slow, progressive', slight decrease in efficiency, 
but an occasional sieving will prevent, this and main- 
tain a regular standard of activity. 

The following tables give examples of regeneration 
experiments carried out by steaming at 120° and 
roasting at 600°. 
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Tahlk XV. 



Colour of 

Sulphur of 


111! rate, 
(Snybolt). 

Ultra It*. 




Fresh bauxite 

18 

0 HJ 

Lt regeneration . 

17 

0 JO 


1ft 

<• Hi 

3rd. 

ri 

0 10 

4th 

i.i 


5th 

i r . 



fllh 

17 

0 H.i 

Fresdi bauxite 

HO 

0 18 

1st regem ration 

in 

0 10 

2nd 

1M 

0 10 

3rd 

17 

0 10 

41 h 

17.'. 

0 10 

61 h 

ih r, 

— 

Tahlk XVI. 

Afler’uio 

A nul\ h Ih 

Fresh bauxite 

HO times 

(ignlh d;. 

( Ignited) 

Slo, 

i :.9°„ 

1 67°, , 

A 1,0,, Fe,< TiO, 

to 7 HH°„ 

Oft 04 

SO, 

1 15?„ 

l i 

1* inrM pass lug hO-iucsIi 

3 rt .;, 

28% 

.. .. 9U 

Krgomi t.-r r< ailing 

0 V’„ 

12% 

14 

0 V 

'Fa ht.i 

XVII. 


< olour of 

s 


Experiment (II rat# 

removed. 

Kigomctt r. 

(S.iybolt 


1 HI 

40 

1 1 ft 


4 t 


3 H5 

r>o 

1 1 r» 

4 l! f i 

41 



7 ^ 

4a 

13 

1 1 *! 

48 

lo r. 

12 25 

Ml 


1 1 Hf, 

41 

12 

1 1 h:> 

31 

10 

i > . *j. r , 

41 

10 


The above experiments were dune with uuhypo- 
chlorited naphtha residue, the following intermediate 
ones with hypnehlorited naphtha rosidms 

'Paulk XVIII. 

Colour of ° (> S 

Experiment. lilt rate lr mined. Ergometer 

(Say Loll ) 

n 
8 
ft 
10 
I ft 
17 
is 
111 
lid 

The increase ill dust in the bauxite concurrently 
with a slight falling ojT in dosul[)liurising efficiency 
and lowering of the ergometer reading is clearly 
shown. The bauxite was steamed itt sitn in the 
lilt t fc r and roasted in an externally heated rotary 
furnace* at about 550°, thus being well exposed to a 
good supply of air, which constitutes the* principal 
feature of successful roasting. 

The* use of t he ergomotcr in ascertaining the correct 
conditions for properly roasting used bauxite is 
clearly scon in the following table:- - 




Tahlk XIX. 




Mat. i i.i 1. 

lit mating 


Eigoincter 


Temperature 

Time 

reading. 



° 

hr.. 

(i) 

N< U bm.lte 

500 

1 

15 4 

Cacti do 

300 

U 

IH 9 

<‘J) 


600 

4 

IH 8 

(8) 


Ooo 


12 7 

(4) 


000 

4 

13 0 

f6) 


000 

3 

14 ft 

(«) 


OOO 


15 1 


In experiments 1-5 the bauxite was roasted in 
a dish in a muffle furnace in which there w T as not 


58 

(Jll 


11 

11 

\) 7 
8 8 
to ft 
0 0 


much circulation of air, but in experiment 6 a vc 
iron tube, heated externally, was employed in 
heated air was drawn through the mass o 
bauxite. Tilt? increased ergometer reading inch 
the extra efficiency obtained by thorough oxid 
of the material roasted. The deleterious e 
of chemical treatment as a means of assistii 
regenerating bauxite are also indicated by 
ergometer readings. 

Tahlk XX. 


Material. 

Treatment. 

Roasting. 
° hr. 

New bauxite 

None 

500 — 1 

Used 

Dilute hydrorhloi ic acid 

550 - 1 


Ammonium phosphate 

. . 450- 1 


. ( 'mist l( soda 

.. 650—3 

,, 

.. 000- 11 

*. .. 

Caustic soda and washed 

in 


running water for 0 days 

600 — 2 


The temperature at which fresh bauxite is ror 
has a very distinct bearing on its efficiency, 
as a decolorising and a desulphurising agent, 
in order to obtain tin* best results it is absoh 
necessary that great care be taken to maintain 
temperature of tin* furnace at the proper degree 
The following table shows this point very 
tinctly : — 

Tahlk XXI. 


Temp 

Ergo- 

% Mols- 

Coloui of 

Elleet ol l) Ti 

of roast- 

met or 

tllle It- 

hit! ate % s r<*- 

sunlight on fl 

ing. 

list*. 

malnlng. 

(Sayhnlt). movetl. 

None 

0 


__ 


H00 

o ;> 

Hft 

3 . . _ 


300 

5 

to 7 

. . 20 5 ! 24 

Hrownish - ; 


gum at s 
and hott< 


400 

. . 14 

1 

23 5 . 

48 5 

noun*. 

Yellow, pnu ,r 

500 

0 

1 

22 5 

58 ft . 

no gum. 
.Slightly 

ftOO 





than 30()'\ 

. . 7 

0 08 . 

HI 5 . 

05-ft 


700 

. 7 

0 11 

Hi 5 

01 H 


800 

6 

0 HH 

HO 5 


Colour c(ju. 
400°. 

Gum etjua 

000 





500°. 

4 5 . 

0 0 

. HO 

. 40 3 . 

Brown t 


heavy gir 
surface am 
loin of be 


The highest temperature attainable in the furr 
used was 900°, and this was taken as giving c 
pletely anhydrous bauxite. Other workers, howe 
employing temperatures of 1500°, as in the cera 
industry, have observed that bauxite shrinks 
about half its original volume and in this stat 
quite valueless as a filtering agent. This 
due to collapse of the capillary pores owing to par 
fusion of the bauxite, and it can Ik* seen in the ab 
table that this phenomenon commences betw' 
700° and 800°. For all-round efficiency fr 
bauxite should be roasted at about 400°, at wl 
the maximum ergometer rise is obtained. 

Tt is also to be noted that the filtrate from ban; 
roasted at 400 ° - 4.e., where maximum ergomi 
rise is obtained — withstood the effects of light i 
air better than any of the others, which is additic 
proof that the maximum ergometer figure is a t 
indication of the state of greatest efficiency of baux 

The result of a study of the use of bauxite dust a 
filtering agent lends additional strength to the the 
that the principal action of adsorption takes pi 
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iin the capillary pores in the interior of the grains 
not on the surface of the latter. This applies 
fly to the sulphur compounds, which are in 
solution, but in the case of colour where a large 
lortion is probably in colloidal suspension, 
action of filtration appears to take place largely 
he surface of the grains. The proof of this is 
in the increased colour-removing power with 
ease in size of the grains, whereby the total 
rnal surface area of a given weight of material 
rcssively increases. Experimental evidence of 
is shown in the following table : ~ 


Table XXII. 


Colour of flit rat-o 

% of total S removed. (Saybolt), 


th of 

ily agita- 

By perco- 

Ily agita- 

11 V perco- 

huxitc. 

tion. 

fuUon. 

tion. 

lation. 




° 

° 

:o 

\2S 

. . -— 

13 

17 


/ 31 

33 

17 

17 

,fl 

\.Hl 


— 

. . 


J 33 


- 

. . 

.0 

\ 32 

37 

19 

21 

IU 

30 

32 

21 

2.$ 

so 

•• 


22 


mu 180 

24 

!! 

224 

— 


1’he maximum figure for removal of sulphur 
npounds occurring with 30-60 mesh bauxite is 
>hably due to the diameter of the grains being 
ihe right order to give the most eflicient length 
lie capillary pores. Larger grains will contain 
*s in the interior which have no opening to allow 
ance of the liquid, whilst in the smaller grains the 
is may be of a less efficient length, 
lie table also shows the superiority of the percola- 
method over that of agitation. 

r making tests with the ergometer the effect of 
and over-large particles must be taken into 

f ount for two reasons : (a) the lower efficiency of 
sc two extreme grades, and (b) the different 
ounts of liquid that can be held up by bauxite 
different mesh. Both these factors act in the same 
eetion, i.e . , a lower ergometer reading, and eonse- 
cntly bauxite, that has been in use for some time 
:l disintegrated to finer mesh by roasting and 
dion will show a siiehtly lower reading than the 
ginul, although it may be perfectly clean. The 
et of mesh on the ergometer reading is shown in 
following table : — 


Table XXIII. 


Mesh of bauxite. 

Held mi 10 
10-20 
20 30 
30 40 
40-00 
00-70 
70-90 
Passing 90 


Eigonu-icr rl&e. 

9 1 
134 
1 5 7 
If. 3 
ir» o 
15 0 
12 0 


the pores of air and thus allow easier entrance of the 
kerosene. 

The pressure experiments were first conducted in 
a Mahler bomb, the bauxite and kerosene being 
introduced together and pressure applied by means 
of a nitrogen cylinder. No appreciable result, how- 
ever, was obtained. 

Table XXIV. 

Pressure. % 8 in filtrate. 

Non.- .. . . 0 00 

140 lb. per b<i In. 0 04 

240 „ ,, . 004 

In the next experiments a U-tubo filled with 
kerosene was attached by one limb to a steam boiler 
working under 1(K) lb. pressure, and by the other to 
the filter containing bauxite. In this way direct 
filtration was obtained under 100 lb. pressure, the 
rate of filtration being regulated by a valve at the 
bottom of the filter. Direct, comparisons were then 
made by using the same filter under atmospheric 


pressure in the 

ordinary way. 



Table XXV'. 

Atmospheric 


100 M> pleasure. 

pres .lire. 

S in nitrate 

/o ir,% 

/(>L3", f » 

t'oloui of flltrato 

\ 22" Saybolt 

X 

S in filtrate 

/ 0 22".. 

JO 19% 

Colour of tlltrntc 

\ 22“ Sayholt 

\ 23° 


It is evident from these results that increased 
pressure is of no assistance. 

In the vacuum experiment the bauxite was first 
roasted in air to remove moisture, then transferred 
to a silica tube attached to a vacuum pump and 
beating continued for 15 minutes under a pressure 
of 2 — 3 nun. The bauxite was tnen cooled while 
still in vacuo , and kerosene introduced through a lap- 
funnel without allowing air to enter the tube. After 
standing for 5 minutes the vacuum was released in 
order to force kerosene into the port's of the bauxite, 
and 15 minutes later the kerosene was filtered off 
under suction. The experiment was repeated using 
the same apparatus, but without vacuum, for com- 
parison with ordinary filtration. 

Table XXVI. 

Atmospheric 

Vacuum. pressure. 

Sulphur In filtrate ,. 0 077 .. 0 137 

0 07 .. 0 185 

The experiment was next conducted on a larger 
scale, but in this case the bauxite was roasted in 
open air and immediately transferred hot, to an 
iron filter in which it was allowed to cool in vacuo, 
the roasting in vacuo being dispensed with. The 
kerosene was run in, and after releasing the vacuum, 
filtration was performed in the ordinary way. 

Table XXVll. 

Vacuum. Atmospheric. 


Filtration under ‘prustturc and in vacuo. 

u order to see whether it was possible to produce 
Iter desulphurising by forcing the kerosene into 
r ‘ pores of the bauxite, experiments were carried 
t in two directions : (a) in which pressures varying 
)in 100 to 240 lb. per sq. in. were applied to the 
|uid above the bauxite, and (6) by evacuating the 
ntainer in which the bauxite was placed to empty 


Sulphur in 1st f*0 o c. of filtrate 0 049 . 0 04 

,, ,, 2nd „ ,, ,, 0 007 0 077 

„ Hi it A- 4 th ,, 0 132 . 0 14 

A vt-rage <»f whole U 095 . U 099 


It appears from this that actual roasting in vacuo 
is necessary in order to free the pores of air, and 
unless this is done no advantage results, either 
because the pores have never been really evacuated, 
or they absorb air extremely rapidly during the short 
time between removal from the furnace and applica- 
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tion of the vacuum. Of the two possibilities tlio 
former appears probable. It had been hoped that 
cooling in vacuo might have effected an increase in 
activity, but as roasting in vacuo is the deciding 
factor, this puts the method out of court as regards 
practical importance. 

The increase in activity by roasting in vacuo was 
also apparent from the large amount of heat evolved 
when the kerosene was run on to the bauxite. 'The 
silica tube felt to the touch about 40 1 , whereas in 
the comparison experiment without vacuum hardly 
any increase in temperature could bo felt, although 
from ergometer readings it was known that a rise of 
about lt> must have taken place. A great difference 
was also noticeable between the bauxite from tho 
fcivo experiments after filtering off the kerosene, 
the material from the comparison experiment being 
of the usual red colour, whilst that from the vacuum 
treatment was black and had a strong odour of 
cracked kerosene, the odour of tho two filtrates also 
(littering in the same, way. No such results were 
observed in tin* second sc Ties of experiments where 
actual roasting in vacuo was omitted. The increased 
activity described above must have been very pro- 
nounced if the blackening of the bauxite was due to 
formation of carbon, as the “cracked” odour appears 
to indicate, but this point wan nut actually confirmed. 
Attempts to measure the temperature rise when 
kerosene was added were unsuccessful. owing to the 
difficulty of constructing a suitable apparatus, but 
it is hoped to bo able* to carry this out later and 
extend the investigation. 


THE TECHNICAL USE OF BAUXITE IN 
CONNEXION WITH PETROLEUM 
REFINING.* 

BV \T. o’lmiKN, F.IC. 

Bauxite as a refining agent was first introduced 
into the petroleum industry by The Burrnuh Oil 
Company as far back as 190X, and tho author has 
been associated with its use on the practical scale 
from the initial days to the present time. 

Bauxite, up to date, has been used principally in 
the granular form, being ground by suitable machin- 
ery with the minimum production of dust or “ fines ” 
(material that will pass through 90 meshes per square 
inch). 

The best results obtained by the author to date 
have given not less than 20 -25% of fines, calculated 
on the original bauxite fed to the grinder. There 
is a limit also to the maximum size of the granules, 
and this lias usually been set at “ everything passing 
through 10 meshes per square inch/’ 

Before use the granules must be incinerated to 
remove moist uie and combined water. This is 
usually achieved by roasting in excess of air in a 
rotary kiln, similar to a cement kiln, at 400° — G00\ 


* Head at a meeting of tho Lomlirn Section on May 5, 1924. 


The minimum tempt' rature at which bauxite c 
heated to obtain efficient results in the suhsc 
refining process, is about 350°. 

As a test of efficient recovery, or roasting 
Research department of The Anglo- Persia 
Company has established a method know 
the “ ergometer test,” described in the pm 
paper. Whilst once roasted bauxite shows a 1 
ergometer test than the same bauxite on subse 
re-roast ings, yet, from a petroleum refining 
of view, the regenerated bauxite is as efficient t 
once roasted material. Tf a bauxite after use 
regeneration exhibits a satisfactory ergometer 
10° rise or o\er, other things being equal, i 
reproduce the same results as when in the 
roasted condition. 

The bauxite, after preparation, whether ii 
initial or regeneration stages, should be c< 
preferably without exposure to the atmosp 
Using a water-cooled conveyor of the push plate 
the bauxite can be delivered at the necessary 
perature to the vessel intended for its use. 
temperature depends upon the purpose for whicl 
bauxite is to be used ; e.g., if desulphurising wit 
regard to colour is intended, then the bauxite 
probably be delivered into the receiving vess ( 
a much higher temperature than when reductic 
colour only is the objective. 

The following results of a filtration of kere 
clearly indicate the relation of temperature to cc 
and sulphur. The oil fed to the biter was 
yellow in a Lovibond 18-in. cell, and conta 
0*17% of sulphur : — 

Filtrate. 


Temperature of 
flltratlou. 

Colour 
(18 In cell) 

Lovibond. 

IV//. lied. 

Sulphur. 



10* 

15-80 40 

0-091% 

20 

2 2 -| 0 09 

0 087% 

30 

2 9 + 0 10 

0 085% 

40 

4 1) + 0-68 

0 084% 

GO 

fl 0 -f 0 7 

0 08% 

no 

6 0 + 0 60 

0 077% 

70 

7 4-4-0 G 

0 07 6% 
0-072% 

80 

8 0 r 0 90 

90 

9 0 8 0-70 

0 068% 

luo 

10 4 8 1 0 

0-005% 

The vessels in 

which the bauxite is 

used may t 


in size up to a 50, 000-lb. or 100,000-lb. filter, 
yield comparable results, irrespective of capac 
The container for tho bauxite is usually a cylindr 
vessel, tho dimensions of which are ascertained 
preliminary experiment. The bottom of tlitf c 
tainer or filter usually carries a perforated grid, 
■which is placed wire gauze, surmounted by fine lii 
or blanket cloth, to hold t lie bauxite in positi 
From the underside of the grid it is advantage* 
to take a small pipe up to above the level of the ' 
of the container, to prevent air locks by permitf 
the escape of air occluded in the bauxite and c 
placed downwards in the column by the incom: 
filtrate, if this air- vent is not used, the bottom out 
of the filter should be opened as soon as the liqi 
to be filtered is passed on to the top of the bauxi 
at the same time keeping the top of the baux 
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ays covered with oil until the total air has been 
placed from the column. 

Tie most efficient control of the filtrate is by prior 
msurement of the oil to be filtered, and the cora- 
jto passage of the whole of the measured quantity, 
precise method of working will eliminate many 
mblcs by doing away with the personal factor. 
Alter the charge has been filtered through, the 
or should be allowed to drain. 'Phis can be 
pedited by attaching a vacuum pump to the filter, 
th the insertion of a receiver between the filter and 
3 pump. By this method the time required for 
aining of a 4000-lb. filler can be shortened from 
[hours to 2\ hours, and a drier product obtained. 
PI more liquid may he removed by blowing steam 
to the bauxite. For example, in the ease of 
rosene, on simple draining some 22% of the oil is 
tained by the bauxite ; after the application of 
cumn this quantity will be reduced to 18%, or even 
wcr, and with the application of steam to as low as 
-5%. Furthermore, the time can be reduced from 
r hours by vacuum draining, to 1 hour by vacuum 
us steam. 

Before regenerating the bauxite it is advisable to 
Id a certain amount of fresh bauxite to make up for 
le amount lost as <fc fines ” during Ihe handling and 

I pting. 

Since bauxite is self-abrasive, transport through a 
(ugh and continuous screw is not desirable. If a 
k vox nr with a central shaft is used, it should have 
Idles set tangentially instead of a continuous 
rm or screw. It is preferable to make use of 
jies as much as possible, elevation being obtained 
lifts as and when necessary, and not by bucket 
valors. 

Although for ordinary purposes the optimum size 
granule is from 10 to 90 meshes per sq. in., a much 
i'T grade (almost impalpable powder) can he list'd 
l liquids of an extremely low viscosity and high 
‘rnieability, such as petrols. 

A recent development in the preparation of bauxite 
m been established on the practical scab* by the 
ithor, in which the gr- *und bauxite is charged into the 
ntaiuor, and there heated by means of su per- 
illed steam to a temperature not lower than 850°, 
;er which it is cooled by passing dried air through 
The liquid to he refined Is then passed through 
e filter, the quantity having been previously 

I ftermined. The bauxite charge is afterwards sub- 
let ed to steam, aided by the vacuum pump, and 
Di en fully drained is again treated with superheated 
[cam at a temperature of 350° for regeneration as 
reviously stated. These operations are carried on 
Iternateiv. 

This method of re -activation precludes a great 
eat of waste as compared with the method previ- 
[ < isly described. Furthermore, it minimises the 
: amount of labour required on the plant ; in fact, 
maintenance and running charges are reduced to a 
minimum. 

The use of superheated steam might appear ex- 
travagant, but in view of the increased life of the 
bauxite it is a very economical proposition. 


THE DYEING PROPERTIES OF SOME 
SCOTTISH LICHENS, AND OF A FEW 
OTHER MATERIALS. 

BY T. S. PATTERSON, D.St’., PH.D. 

At the instance of the Board of Agriculture for 
Scotland, Mr. E. J. A. Stewart, M.A., li.Sc., recently 
collected samples of a number of lichens in various 
districts of Scotland, and these were handed to me 
for a comparison of their tinctorial properties. In 
the majority of tests f> g. of the specimen were used, 
but in some instances, where less than 5 g. was 
available, smaller quantities had to he worked with. 
Again since many of the samples amounted to little 
or no more than 5 g , there was small opportunity 
for variety of treatment, and only one experiment 
could he carried out. This, of course, rendered it 
necessary to adopt a uniform procedure such as 
appeared to be of widest application. 

In the dyeing tests, therefore, the following general 
process was adopted 5 g. of the specimen were 
placed in a 000 e.c. beaker with 250 c c. of water 
and 50 c.c. of concentrated ammonia solution. A 
piece of flannel, six inches long by three' broad and 
weighing approximately 2-5 g., previously wrung out 
of hot water, w'as added, and the temperature grad- 
ually raised to near the boiling point and kept there 
for some four hours, another 1 00 e.e. of water and 50 
c.e. of concentrated ammonia being added after about 
half that time had elapsed. The solution at the end 
of the four hours had generally evaporated down as 
far as was possible, without risking the breaking of 
the beaker, so that the dyeing was forced in each 
case as far as it would go. The llaimol was then 
removed from the solution, washed thoroughly 
with warm water, and dried. Tt is not possible to 
give a satisfactory account of these experiments 
as a whole without samples of the dyed material, 
but since it may be useful to others, a few of the 
results obtained may briefly ho mentioned. 

Samples of Parmeha phyxodexy Aeh., P. xa.ralilix } 
Aeh., and P. omphalodex , Aeh , were supplied, but 
as they are already w r ell known and in actual use in 
various parts of Scotland as the “ (Tot ties,” it is not 
necessary to refer to them. They serve, however, 
as a standard by which to judge some of the other 
lichens. 

The dyeing properties of Vxnca hirla, Hoft’m., 
have been described by A. Edge (J. Soe. Dyers and 
Colourists, 1915, 31 , 3), who found it to give, without 
ammonia, after short treatment, a yellow colour, 
and on longer treatment, an orange-brown colour. 
Dyed from an ammonia solution I found it to give 
a brownish colour of a yellow r isli-groen shade of no 
use except perhaps as a standard by which to 
judge some of the other lichens. Thus, Premia 
pruvaxtri, Aeh., gives a somewhat similar shade 
to Vania hirla , with rather more colouring matter, 
but a slightly greater tendency to greenness. Lobaria 
pulmonaria, Hoffra., gave a brownish colour with 
a little less green in it, and ftpliaerophorux corxklloidex , 
Pors., gave a somewhat better brown. Plalysma 
glaucuniy JSJyl., gave also a greenish-brown shade, 
although when dyed from an acid bath it gave a 
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more satisfactory warm fawn colour which might 
possibly 1 m; useful. 

Panudina farinacea, Ach., Purmdia conspcrsa 
f. uidiata, Leight., both also gave brown shades, 
the latter evidently containing more colouring 
matter. Lobarina aerobic (data, Xyl., also gave a 
brown shade of no very great value, but Jjecatwra 
ventosa, Ach., gave a good deep purple- brown colour 
which might be of distinct value and is, perhaps, 
worth further investigation. 

Pcrtvsaria dealbata , Xyl , was one of the best 
lichens examined for the production of a warm 
brown shade, being distinctly superior to the 
“ ( Vott les/’ This is, however, a hard and stony 
lichen, very diflicult to collect from the boulders 
upon which it grows. 

Phyaria parictina, Do Not , Stcrcocauloji coral - 
loidfft , Fr., ddraria ac ulcat a, Fr , and Sphacrophorus 
fragile, Ach., gave delicate grey shades, perhaps 
better greys being produced by Par me l li ftdiyinoaa, 
Nyl , ( lyiophora eyfindnea , Ach., and dyrophora 
jrroboscidca , Ach. ; Ra malum aubfarutacca, Xyl., 
gives a fairly satisfactory brown shade 

Additional experiments were carried out with 
some of the lichens available in greater quantity. 
Thus IiO g of a sample of Parmcha mxatilis were 
extracted with boiling water. Flannel dyed with 
this ex tract gave a good warm orange-brown. The 
solution after addition of ammonia dyed a much 
deeper warm chocolate-brow n colour. Similar results 
were secured from Parmcha omphalodcs. Another 
sample of flannel was first mordanted with potassium 
bichromate and dyed with an ammoniaeal extract 
from Parmcha omphalodcx, but tin 4 addition of the 
mordant seemed to make little difference, in the 
colour obtained 

Various samples of hccanora tartan a, Ach , w ere 
submitted. They gave satisfactory results; but as 
this lichen is already well known they need not lx* 
referred to except to state that a portion of a sample 
from the rocks of ( Yaigellaehie, Aviemore, when* 
the lichen is reported by Mr. Stewart to bo very 
abundant, was extracted with absolute alcohol in 
a Soxhlot apparatus and the alcoholic extract evapor- 
ated to dryness From 79 g. of lichen 15*2 g. of 
extract were obtained This extract dyed, with 
ammonia, a fine purple colour, which sinned to be 
of a slightly bluer shade than that obtained from the 
lichen directly. 'Phis might, possibly be due to 
ethylation of the hydroxyl group of the orcinol 
molecule, ethylation being known to produce this 
effect in certain other eases 

A few 7 other substances were submitted for exam- 
ination in regard to their tinctorial properties. Of 
those the host was probably the root of Khu (dal i am 
verum , Linn, Lady's Beds t raw) ; the colouring 
matter is contained in the. thin outer cover of the 
root, and dyes a fairly satisfactory terra-cotta 
colour. With this root the results obtained from 
aqueous solution without ammonia appear to be 
better than in presence of ammonia. 

In the samples of hccanora lartarca the quantity 
of orcinol present in the lichen was determined, 
since it is upon this that the value of the substance 


depends for the preparation of orchil. Fc 
purpose two methods somewhat similar in pr 
have been suggested. One of these is that orq 
proposed by Sten house (Phil. Trans., 184t 
and improved by H. E. Watt (J., 1908, 6L 
weighed quantity of the lichen is macerated 
sodium carbonate solution, excess of hypoc. 
solution is then added, and the excess titratec 
with arsenious acid. From the quantity of 
chlorite used, the quantity of orcinol present m 
determined. The second method is essentially 
of Reymann (Ber., 1875, 8, 790). About 2-5 
the powdered lichen are placed in a flask, 25 t 
N j\ caustic soda solution added, the solution 
up to 250 c.c., and the contents of the flask 
shaken. When the mixture has settled, 5C 
of the solution are withdrawn. To this are f 
5 c.e. of a solution of a mixture made up of 
of sodium bromide and 25 g. of sodium broma 
one litre of water. Some hydrochloric acid 
then some potassium iodide solution are a< 
Bromine, liberated from the mixture of so 
bromide and sodium bromate, attacks the ore 
By titrating the iodine liberated by the excel 
bromine from the potassium iodide, the or 
content of the lichen can be calculated. 

It appears that neither of these methods is 
get her reliable since they are based on the assumj 
that there, is nothing else in the lichen likely t 
acted upon by the two reagents mentioned, 
following table, however, gives the results of 
analyses which were carried out :■ — 

Orcinol contend of hccanora tartann. 


PereentuKt of imino!. 



Or. gin of Hpoelmrn 

Stcnliouse- 

Wal t 


K eynmnn 

l. 

Jlonlilfis, tllen No\ Im 

J 

3 IS 

ii. 

3 47 

Mean 
.1 33 . 

i. 

‘ II. 


Ci. ins .mil inois, Sfoli 
tlarbh, lien Limitfi 

8 1 

4 00 

3 03 . 

. 4 00 

4 38 

3. 

Berks Craigi'lliM hie, 
Aviemoio (loeitlh 
very abundant) 

3 o 

3 7 

3 or, . 



4. 

Rocks, Avleinoie. 


3 10 

3 10 . 

4 H7 

4 04 

[i 

Birch trees, Avleuioie 

1 lf> 

— 


. 2*01 

1 04 

tt. 

Tires, Ulen Uairy 

- OS 

li 10 

2 00 . 

. 3 3H 

3 23 


It will he six'll that the analyses by the Stenhoi 
Watt method are consistently higher than th 
by th(‘. bromine method, arid since it appears proba 
that the bromine method is likely to give h 
rather than low results, the data given by the brom 
method are probably the more correct. 

I am indebted to the Board of Agriculture 
Scotland for kindly consenting to tho publicat. 
of this paper. 

Organic Chemistry Department, 

University of Olasgow. 


THE INFLUENCE OF MICRO-ORGANISMS ^ 
THE WEATHERING OF WOOL AND 
COTTON. 

BY S. R. TROTMAN A1ND R. W. SUTTON. 

In describing the properties of a textile fibr 
a high place is given to durability or permanent 
when exposed to air under ordinary condition 
Unless a fibre possesses this property to a marko 
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e». But n ° thouah cellulose acetate approaches 
lly permanent , thoug { the stresses. 

b ileal very ctagy- W* ^ * aIK) thcr factor 
i strains of ordmary c „ ra ti on of textile 

ile.H causes ^ ant o{ a better name, is 

Ltcrials and -which, f ’ s JLtiveness t „ the influence 
hned “ weathering. >- im ., or tant, property, and 
Leathering is, lh “ 8 ' a " '" l h , h o object of deter- 

k" «* st»S*JSU >» 


191 !■' 

Micko Oboasismb on W ool *«> Corroa. 

Tangsdale (.T., 1923 12 Trowed that 

small quantities o and an increased 

scales, producing ^ ^tn. Oxidising agent® 
percentage of solub „ r0( u!ce a yellowish colour 
such as persulphatos pro 1 ‘ and cause rapid 

simUar to that of ^ ca ™^ Ual scales and tensi e 
destruction of. both <.,( ) ,| ia t effects 

strength. They proved also (t*. ' J t l.e 

similar to weathering could^be ^^^ Tn ^ * 

i “ i,; a consitlen,We 




■ complex. The 

appear°to S |>c among 
lerie. oxygen and ae niu t. th ,. r ing. ' 1 ’ hu ?’ d 1 ” 
I chief causes of natuiai concludes 

I case of wool, Kertc« J ;; ,.e produced 

"at all the effects of "^bile o-/.one pro. ta<*“ 
■v actinic light alone, and ^ ^ (he peculiar effects 

eiuleriiess it. does m t g Whitaker (J-, 19U> ■ ) 

issoeiated with weathering. acc ompanied Jiy 

nus suggested that ™^ g jZyd (J.. W*. »») 
le amination, whilst lu conclusion, namely, 

arrived at an *£Suced. Trotnian and 

that free amino groups are pro 


,, of textile fibres by weathering. 

^^s ri S-“ h b y ss 

with water, inoculal.t progressive damage 

all< l incubated at : 7 ? v microscopical exanunatmn. 

can he followed '^''y Y epi thelial scales had 

tZ 

, rower and an appa * dimi nishcd in 

dyestuffs 'Hie shrink, g continued ine ihation. 
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disappeared altogether. In about five days it was 
quite rotten and the fi fires had become disintegrated 
with the liberation of the spindle-shaped cortical 
cells (Figs. 2 and 2). 

'Hie apparent affinity for both acid ami basic 
dyestuffs was considerably greater than in the 
original material, but the tabiie broke down altogether 
when boiled with water The solution obtained 
contained sulphides, gave a precipitate wdtli tannic 
acid, a strong burn t jeaction, a turbidity with Acid 
Magenta and Mol h\ lone Blue, but no precipitate 
with ammonium sulphate Similar results were 
obtained with It. mesent< ncus -another common 
aeieal organism. 

7 'hr art ion of It. subtilix on cotton. 

The weathering of cotton has been investigated 
by Cross, Doree, Turner, and others. Both l)oree 
and Turner arrived at the same conclusion, namely, 
that actinic ra\s won* the child' disintegrating agent. 
Removal of the owgen from the air sunounding this 
fibres reduced the destructive action of light but 
did not eliminate it entirely The preseme of small 
(plant it los of ozone accelerated the weathering 
effects Doiec concluded that light has a twofold 
action on cotton The ultraviolet ra\s exercise a 
physical disintegrating ellcet. If the cotton con- 
tains moist ure, traces of ozone are also formed on 
the surface Ozone attacks cellulose producing a 
cellulose peroxide, an ac.d derivative, and carbon 
dioxide These ellects are intensified bv 1 he presence 
of traces of metallic compounds which act as 
catalysts 

Micro-organisms constitute another factor in 
weathering, the importance of winch is sometimes 
overlooked Fleming and Thavsen t Biot hem. d., 
11120, 25; 1021, *107) found that good Indian raw 
cotton contained normally 1 4- million bact< ria per 
gram. If less than 0 % of moisture is present this 
unrulier does not increase, hut when the water 
content exceeds 0% growth is very rapid. They 
employed a swelling test, depending upon the 
presence of the cuticle to determine whether cotton 
hairs have been attacked by baetetia. When 
treated with a cellulose solvent such as Schweitzer 
solution, an undamaged hair shows the characteristic 
globular swellings, while if attacked by bacteria the 
cell walls swell up uniformly owing to the absence 
of cuticle. 

When cotton is incubated with a culture of 
Jt. subtil is the lirst (‘fleet observed is a swelling up 
of the cell walls and loss of natural twist This 
is accompanied bv the formation of occasional 
globular swellings ( Lig 4) which sometimes cause 
rupture of the cuticle (Big 5). These swellings are 
not identical with those described by Denham 
(tf. lextile Inst., 1!)2.{, T124), since they were not 
found in the original cotton The tensile strength, 
in the ease of cotton yarns, increased slightly at 
first, reaching a maximum in three days. After this 
it decreased, becoming los than that of the original 


cotton The water content was in all eases the same 
when the samples were tested. 

The following table illustrates the rise and fall in 
tensile strength ■ 


Tim*' Mt lm nb.it imi 
Original cotton 
After ‘J4 houri 


Tensile Btrength. 
15 0 
15 4 
1 ( 5-5 
18-4 
1 it 0 


The swelling is accompanied by a slight decrease in 
length. The tensile strength increases as the swelling 
proceeds, till the globular formations become marked. 
Loss of tensile, strength seems to become ap- 
parent when the globular swellings are evideru- 
The incubated cotton appears also to have a sligh^ y^y 
increased affinity for Benzopurpurin. These poi: AM 
are summarised in the following table. Six lotsL^ 
Egyptian cotton vain, each exactly 60 yards, in J 
length, were inoculated with a culture of B. 
and incubated at 37-5’. One lot was removed Ve r . 
the end of each three days, washed, and examined 
At the end of the experiment the samples, togethet 
with a control, were wotted with water and allowed 
to dry at room temperature tor several days tfl 
ensure Ihe same “condition’’ with regard ttf t 


ensure 1 h 
moisture ■ 

No J>lll!lt|OI 




Samples Non 4. 5, and (> eontainedore ot (} 
globular swellings than the earlier on-and it M ji? 
be notie(‘d that this point corresp<s with ^ / 
decrease in tensile strength. In all rs Schuvip - 
reagent gave very few eharaetUo <rl () / 
swellings. e* “mular 

The use of ft. subtil is has been f in . 

removal of proteins from cotton ‘"he p^fiL 
of nitrogen present in the eottor e , ’“tennmed 
the beginning and end of the tv v ^ 4. Only 
very small decrease was founu & has lx 
contirmed on other occasions, anu ^ probaj 
that B subfths i.s of little use for this {g\g>#ose. 
does it remove starch nearly as rapidly' as diasto 
though the contrary has been maintai by r otj 

observers. The action of B. meste uteri' , tes; 1 ' 

in a similar manner. As wit li wool, tlo^^i /Its \\U 
flic same but the action was less markeu^A sina 
swelling of the fibres was observed together with f 
formation of occasional globular swellings. r jf 
swelling is also accompanied by an initial inorej! 
in tensile strength rising to a maximum and “ * 
gradually falling. After four days’ inoubpfc J' J 
one example, the tensile strength increased? Svor. 
1M56 to 10 SJS and a small but distinct increase 
affinity for Benzopurpurin was noticed. Prolog |d 
incubation gradually produced a tensile streujj 
below that of the original, as with B. subtilis. “ x 
Experiments with other tvpes of bacteria af 1 
in progress. 
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rHE SUBMERGED CORROSION OF IRON.* 

BY W. O. WHITMAN AND R. P. ltUSSEIX. 

The electrochemical explanation of corrosive action 
as quite generally accepted soon after its formula - 
on by Whitney 1 and its early development by 
Talker and other investigators. In more recent 
\ars this concept has been severely attacked by 
'oponents of other theories, notably those of direct 
idation- and of catalytic colloidal action. 3 The 
*ight of experimental evidence, however, strongly 
lieates that corrosion is fundamentally elect ro- 
rmical in nature and that the processes can best 
explained along electrochemical lines. Certain 
alifi cations of the earlier ideas are necessary, and 
5 investigations of men who have attacked the 
iitrochemical theory have assisted in clearing up 
ny points and in bringing out the picture which 
have at present. 

Experime nUil faun dat ion . 

)ur present knowledge of the facts in submerged 
•os ion must serve as the basis for any theoretical 
ussion. Any valid theory of corrosion must 
piately explain all the facts given in the num- 
d paragraphs below. The paragraphs are divided 
three groups — (1) Natural waters ; (2) Alkaline 
>rs ; (3) Acids. In Class A of each group are 
i observations which have been repeatedly 
ked by many investigators, and are matters of 
non knowledge. In Class B of each group are 
i a scries of facts which have recently been 
ved in this laboratory and in the laboratories 
he National Tube Company. These latter 
vations, although not widely known, have an 
riant bearing on the theory of corrosion. 

1. Ordinary natural waters, 

) Dissolved oxygen is necessary for appreciable 
corrosion of iron or steel at ordinary tem- 
peratures, and hydrogen is not evolved 
except in minute quantities. 

The amount of corrosion in a given natural 
water is proportional to the dissolved oxygen 
concentration. The rate of corrosion increases 
with temperature. 

Rust formed by the corrosion process is a 
mixture of ferrous and ferric compounds, the 
ferrous being adjacent to the metal, and the 
ferric in the outer layers of the rust film. 
The rate of corrosion over long periods of 
time is different in different natural waters. 


,t a meeting of the American Section on April 18, 1924. 
?. Chom Soo., 1903 25,394. 

jh, 6th Rept. Corrosion Res. Comm. Inst, of Metals, 1922. 
Carnegie Memoirs, Iron and Steel Inst., 1922, 11. 


(5) The composition or surface condition of the 
metal lias practically no effect on the ultimate 
rate of corrosion. *; 

(0) Dissimilar metals in contact cause accelerated 
corrosion on the metal which acts as anode. 

B. (1) The amount of corrosion when dissimilar 
metals are in contact is proportional to the 
extra surface due to the second metal. That 
is, if copper is in contact with steel, the total 
corrosion, though localised on the steel, is the 
same as if the entire effective area were steel. 

(2) Corrosion increases with velocity. 

(3) The same initial corrosion rate is obtained in 
different natural waters, although the ultimate 
rates are widely different . The rati 1 decreases 
with time. 

(4) Between p\i 4-5 and 9*5 at ordinary oxygen 
concentrations, the corrosion rate in a given 
water is constant-, and the addition of mineral 
acid or alkali between these limits has no 
effect. 

(5) The final corrosion rate in natural waters is 
not influenced by the thickness of the rust 
film within wide limits. 

2. Alkaline waters. 

A. (I) Corrosion is decreased by increasing the 

alkalinity. 

B. (1) In solutions more alkaline than p tl 9*5 the 

initial rate of corrosion is the same as in 
neutral water ; this corrosion rate decreases 
with time to a constant value depending on 
the pu- 

(2) After a constant low corrosion rate is obtained 
in alkaline water, if the corroding metal is 
reimmersed in neutral water, the rate of 
corrosion increases gradually with time until 

* finally the normal rate for neutral water is 
obtained. 

(3) There is no “ critical concentration ” of 
increased corrosion with increasing alkalinity. 

3. Non-oxidising acids. . 

A. (1) Corrosion in acids is accompanied by the 
evolution of gaseous hydrogen. 

(2> Increase in acidity increases the corrosion. 

(3) In contradistinction to natural waters, the 
composition has a marked effect on corrosion 

’ by acids. 

(4) The presence of dissolved oxygen increases 
the rate of corrosion, particularly at high 
velocities. 

(5) Corrosion may Ixi greatly accelerated by 

dissimilar metals in contact. The accelera- 
tion may be much more than proportional to 
tfte exti^v surface. • 



Journal of the Society of Chemical Industry. 


104 t 


Whitman and Kussell. — The Submerged Corrosion of Iron. 


[June 27, 1924. 


fi, (I) At orihna iv’ oxvgcn concent rations, the addi- 
tion of mineral acid doe* not cause the 
evolution of h\dn>Lren <;as in a})jHecial>le 
quantities until the .solution is made 
more acid than pw F<» With lo'wered 
ox\gen concentration, however, hvdrogen can 
ho evolved at a pw at Fast as hiidt as (>. 

(2) Winn t ho p\\ is nioio acid than 4, eonosion 
bv dissolved nwit n is more i.ipid than in 
neutral u.itor 

We I >< * 1 1 « * v e that the.se facts are most logically 
explained along e|i-< t mi lioniieal lines, as brought 
out in the following discussion. 

(Inuntl theory 

The initial reaction in the submerged eoti’osion of 
iron is electrochemical and operates thinugl) a 
corrosion cell At the anodic electrode oi this e(‘ll 
the eonoded metal sends feirous ions into solution 
according to the i caution Fc j Fe (l) A 

cot responding reduction’* occurs at the cathode 
area usually the deposition of hvdrogen ions as 
atomic hvdrogen or the solution of dissolved oxygen 
to form hydroxide ions The cathode reaction for 
hydrogen deposit loirf may be expressed as 211 
211 I 2 : (2), and for oxygen solution as [ 

11,0 20 IF j 2 t (2). 

Films of corrosion products exert a protective 
action which depends primarily upon the condi- 
tions attending their formation. Even the ordinary 
rust formed on iron by natural waters exhibits some 
degree of protectiveness, and certain waters build 
up more resistant layers than do others. The solu- 
bility, density and adherence of the rust lilm to the 
metal are vital characteristics. In alkaline solu- 
tions, the reason for reduced corrosion is the greater 
lilm protectiveness due to decreased solubility of the 
rust. The eflret, of neutral salts in the water, while 
not yet fully understood, is undoubtedly attributable 
to their action on protective Jilms. 


* Whili* thi'ie 1 wo tire tin* 1 1 lout, common cathode* i»> n linn- Ui< rc sin* a 
iiumlt'T of other ri'.idlniH pos-dMo limit i vii v sp<c|,»l t c»n«I it ion-*, such 
:ih tin' (lf|MHltlon of to|i]it‘i. flit- solution ot dmnlxnd chlorine to 
chlonde ions uml the ri'iluitiou of nit lie arid 

fit should hr noted that the ox \ gen effect, has nv.ua 11 \ hren expressed 
ns mi oxidation (ilr])olnrlsation) of the atomic hydrogen formed hy 
i rni t ion (2) thus Wilson' mvi’H the process in the following i not ions 
*211 211 t 2$ 2U • Jo. ll 4 0 If these react lima an* written in full 

showing the hvclingiii Ion mining liom the dissociation of wutu, they 
would ha\r the toim 

‘211,0 ‘211 i 2011' *211 I 20 , 20 H' 

211 20 2011' I JO, H,0 I *2x< ( 2011' 

Itv add im? the two equations and cancelling 1 mol of water the reactions 
I rd in e to tin lorm 

11,0 i JO, 2011' I 20, 

width Is ideiitli.il with ic.nl mu (3) gixen uboxe It thus evident tliut. 
the m r rc-ult oi Wilson's snies reactions is the s.inu* ns is ohtainrd when 
oxxyrn is ion ideiril to n\nt dliertly at t tie cathode The authors them- 
selves ha\e usni Wilson's i qua t Ions m rarlit r ]iaiM'rs. blit now* believe that, 
lent tinn M) txpirssr-. tltr tacts in a moie direi t and convenient form, and 
also a 'lows Hu dnec t < (imputation oi lh.’ electrode potential at the cathode 
Eiirthrrmotr, the 'oiinsion of a me tat like copper, which is below hydrogen 
in the elec t lomot ivc vrrles, can he mole n.ulilv visualised oil the basis ot 
a direct oxygen «lnti<>ile rcintion than by considering that- hydrogen must 
tlr.st he dej*oslted The situation < Iom ly parallels, tlio Omit rovcisy •about, 
the true cathode reaction m the electroW Me ot aOdJmqi -chloride, w, does 
sodium deposit first and then deiompose water to jtorm sodium hydroxide 
and hydrogen, or Is hydiogen deposition the primaiy cdeetiode reaction v 
Tins quest Ion has been decided in favour of 'dlrec-t hvdingcn deiM>sltlon 
since the electrolysis of salt ran he eaiilid out with Ions xoltigo than would 
he necessary for sodium dejiositlnn Similarly, In the* ease oi oxygen 
corrosion, the direct oxygen electrode reaction can umir umh x conditions 
where atomic hyilrogen would not theoretically he- deposited unless a 
depolarizer were present. 


* Wilson, Ind. Eng. Chem., 1923, 15, 127. 


The electrochemical theory is fundamentally based 
on the conception that the corrosion reactions take 
place simultaneously at two electrodes. This is in 
contradiction to the direct oxidation theory, which 
considers that the oxygen reacts only at the point 
where (he metal is corroding. The latter theory 
cannot, however, explain the aetion of other metals, 
such as copper, in contact with the steel. The 
advocates of the theory of direct oxidation have 
failed to appreciate the fact that, although the anode 
and cathode areas may he widely separated in sorno 
eases, in others they may he very closely adjacent 
as in the corrosion of a single piece of metal. It is 
entirely possible for a single area to act both as 
cathode and anode, being cathodic towards another 
area of higher solution pressure and anodic towards 
one of lower solution pressure. Furthermore, the 
products of corrosion or an area protected by a film 
often act eathodically towards the corroding metal*. 

With these general considerat ions, we can proceelt 1 
1o the discussion of the corrosion of iron unde!® 
different, sets of conditions. To assist in this dial 

• ! 

(Uyrrosion of .steel rv. hydrogen- ion concentration of solution 1 
with varying or if yen concentration and velocity. 1 


A- r> c.c. oxygen p< r litre at 8 ft. per boc. 22°. 
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Fig. 1. 

cussion, Fig. I has been drawn to show the effect o 
hydrogen -ion concentration, velocity, and oxygei 
concentration on the submerged corrosion of im 
and steel. 

The data for this plot have been obtained from the 
following sources Acid corrosion below pu 2fj 
from ^Whitman, Russell, Welling, and Cochrane. 5 
Corrosion at p u 8, from Speller and Kendall. 1 
All other data from Whitman, Russell, and Altieri. 7 i 


4 Ind. Eng. Chem., 1923, 15, 672. 
1923, 15, 134. 

1 To appear iu lnd. Eng. Chem. 
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Corrosion by natural water. 

The corrosion of steel by natural waters is almost 
entirely a question of action by the dissolved oxygen 
in the water, opposed by the protective action of 

I us( films. 

Thu potential for corrosion of iron by oxygen is so 
biurhj that it is never the control img’ feature in the 
nioeess. The actual rate of corrosion is limited 
primarily by two factors: (1) The rate at which 
.unsolved oxygen diffuses into the cathode surface, 

: ml (2) the formation of protective films. 

The rate of oxygen diffusion is determined by the 
wgen concentration, by the distance through which 
* must diffuse from the main solution to the cathode 
rcii, and by the specific resistance of this layer where 

I I (fusion occurs. The authors have compared Speller’s 
hta {loc. cit.) on the corrosion of steel pipe by natural 
i. iters and further data of their own with the figures 
»r heat transfer from water to pipe under the same 
mditions of temperature and velocity. They find 
mt the rate of oxygen diffusion (and hence the rate 
! corrosion) corresponds to diffusion through a film 
f quiet water about 0*3 mm. in thickness when 
jc velocity is 0*15 ft. per sec. in a J-in. pipe at 
>om temperature. It is rather surprising to find 

the corrosion rate is fairly independent of the 
count of rust on the iron after the initial rust 
in has been formed. For example, in Cambridge 
iter at 8° 0. with a very thin rust film (approxi- 
dely 1 mm. thick), the corrosion rate was found 
he 0*00061 in. per yr. per c.c. of oxygen per litre : 
cr corrosion had continued for three months and 
* rust film had grown to about 5 mm. thick, the 
msion rate was the same. Now since this rust 
ii may be 5 mm. thick, it must be true that the 
rgen does not have to diffuse into the metal fmt 
cts on or just inside the surface of the rust. This 
nld indicate that the rust is itself the cathode 
face where oxygen is deposited and OH' ions are 
ned. 

V it h this concept the action of protective films 
Ich differs for different waters) may be visualised 
follows. The protective film prevents effective 
Truly tie action between the outside of the rust 
the metal, and as a result oxygen must diffuse 
erneath the surface of (he rust film before eleetro- 
‘ contact is established. Thus the oxygen 
ision is slower when a more protective film is 
icd, because the path of diffusion to the cathode 
has been lengthened.* 


potential of the oxygen reaction at room temperature ran bo 
led from tho normal potentials of oxygen ami Iron when Ihe ferrous, 
sdroxide- (or hydrogen-)lon concentrations aro known, using tho 
equation. ThlH method is presented In more detail later for tho 
rn reaction under “ Acid corrosion ” Fig. 2 shows the oxygen 
al plotted against the pu of the solution for several ferrous-ion am- 
lens. It will bo seen that in saturated ferrous hydroxide solution 
rntliil Is about 1 74 volts whereas that for tho hydrogen evolution 
u OliO volt (see Fig. 3), thus justifying tho assumption that oxygen 
art In the direct cathode reaction rather than acting as a depolarlser 
inic hydrogen. It should to emphasised that the potential of this 
reaction is constant , reyardless of the alkalinity so long as a saturated 
hydrogen solution is in contact with the metal. 
assumption that corrosion proceeds by tho oxidation of ferrous 
ferrio with the subsequent reaction of this ferric iron with metal 
rm ferrous, may be the actual mechanism. This is, however, a 
mint since sine apparently corrodes In a similar manner, whereas 
! stage of oxidation can exist in its rust film. The correct ex plana* 
uld therefore be general and not specific to iron. 


The corrosion of steel by natural waters containing 
dissolved oxygen is independent of the hydrogen- ion 
concentration over a considerable range. Thus if 
the pH value of a given natural water saturated 
with oxygen is varied from about 10 to 1-5 at room 
temperature by adding sodium hydroxide or hydro- 
chloric acid, the corrosion rate will be unchanged 
(see Fig. 1). The constancy of corrosion rate with 
varying p u is explained by considering the composi- 
tion of the liquid in direct contact w r ith the metal 
over this range. 

The possibility of a difference in the compositions 
of the solution in direct contact with the surface of 
the corroding metal and the main solution itself is 
a factor wfiiich has not received proper appreciation 
in corrosion studies. Thus, the corrosion of iron 
in natural water results in the formation of a rust 
which is highly oxidised to the ferric state on the 
outside, but which consists of ferrous hydroxide 
in the inside layers adjacent to the metal. Now 
ferrous hydroxide is slightly soluble, and because of 
this solubility, a saturated solution of ferrous hy- 
droxide is somewhat alkaline and has a p lt value of 
about 0-5. From the solubility product (Fe**) X 
(OH ) 2 — 1*0 x 10 -11 , it can be calculated that if the 
solution against tho metal had p u 7, /.<?., if it were 
absolutely neutral, the ferrous-ion concentration 
would have to be 1*0 molal before ferrous hydroxide 
would be precipitated. Similarly, at pn 6, the 
saturation value w'ould be lfiO molal. Wo know, 
however, that ferrous rust is formed in the corrosion 
of iron by neutral water (containing oxygen) and even 
bv water of p n 5. ft is therefore evident that the 
solution around the ferrous hydroxide rust cannot 
have a pu 5, or even one of 7, since the rust does 
not dissolve. Hence the p n of the film liquid must 
be ori the alkaline side as long as any rust is present, 
even though the main solution may be somewhat 
acidic. 

While the process of intermixing between the main 
solution and this alkaline film tends to neutralise tho 
film, a fresh supply of ferrous hydroxide is being 
constantly produced by the process of corrosion. 
The main solution can therefore effectively neutralise 
the film only when sufficient acid is diffusing in to 
<‘qual the production of Oil' ions by corrosion. 
Now the hydrogen -ion concentration of a neutral 
solution (pn 7) is so low that it cannot neutralise 
the alkaline ferrous hydroxide liquor. Such neu- 
tralisation can he effected only by a main solution, 
the acidity of which is approximately equal to or 
greater than the alkalinity due to the ferrous hy- 
droxide. This acidity is realised by a hydrochloric 
acid solution with pn 4*5, and wo find by experi- 
ment that this pu actually marks the limit of the 
constant natural water range of corrosion, and 
that hydrogen evolution commences at this point 
in waters at room temperature which aro saturated 
with oxygen. Solutions of lower oxygen concentra- 
tion will evolve hydrogen with less acidity, as is 
shown in Fig. 1, because the rate of ferrous hydroxide 
production is cut down and it becomes easier to 
neutralise and dissolve the film. In this connexion 
solutions of a weak acid, such as carbonic acid, will 
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neutralise the film at a lower hydrogen-ion coneentra- 
tion than is required by a 

neutralising power. 7 


t £tk,ll SpS««/tho » r «g j 

os exists in the main solution. In the range a t 

a.k and 9-5 however, the concentration of eit 
?> n H' or H is so low that the main liquor has 
little effect on the iilm and the latter maintain. j0 


therefore, 


{June 27, 1224. 
overbalance 1 


Factors affccifn^~oxJfgclt ■ ll’lff () , 5 _ 

Since the film protectiveness is maintained constarHyl % ho ’ fl | ms f orme cl in alkaline solutions ^yon 

he rato of V.- iW ;n therefore be less soluble than those lormcu 
Pu M.d water, and the solubility will decrease as 
in natura.^ti/ increases. From t ho solubility pro u 
the alkalinity, troxide we sec that a tenfold increase 

^ i AA X 1 v-J /-hkrtroOQA 1 YI 


over the entire natural water range, the 
corrosion in any given natural water is determined 
rate of oxygen diffusion alone. The com 
,iml surface structure of the iron or 


steel 


by t lie i 

position 

a ,v of practically no importance, and all commercial 
mc(K corrode* at the same rate. The work of 
lladfield , 8 Richardson, 9 and others has experimen- 
tally demonstrated this point. 

The factors controlling oxygen diffusion in any 
given water ( i.e the film protectiveness being con- 
stant) are oxygen concentration, velocity, and 
temperature. The diffusion rate is directly pro- 
portional to the oxygen concentration and this is 
therefore the most important factor in the problem. 

The effect of velocity in natural water corrosion 
is to increase the rate of oxygen diffusion by thinning 
down the layer of fairly rpiiet liquid against the 
surface through which the oxygen must diffuse. 
Speller's data (/or. cit.) on this point are in fair agree- 
ment with data on the effect of velocity in heal 
transfer. In the latter case, it is found that the heat 
transfer coefficient increases as about the 0-8 power 
of the velocity of the fluid. The pipe corrosion 
observed by Speller also increased with velocity 
at about the same rate. The effect of increased 
temperature on corrosion by oxygen diffusion is 
primarily to make diffusion easier because the liquid 
is more fluid. We find that the temperature effect 
in heat transfer can be approximated by stating that 
the rate increases with the 0-8 power of the fluidity 
of the liquid. It seems probable that a similar 
relationship holds in the case of corrosion by natural 
waters, although the data are not yet conclusive. 

Alkaline corrosion. 

On the alkaline side of pu 9*5, increased OH' 
concentration makes the film liquid more alkaline. 
The relationship between the concentrations in the 
film liquid and the main solution is shown in Fig. 3. 
Solutions which are more alkaline than p n 9-5 or 
more acid than 4-5, have a higher ion concentration 
(OH' or H ) than exists in a saturated ferrous 


of ferrous hyciblu tjon means a 100-fold deerease^m 


’ Whitman, Ku^cll a ml Altirri loc.i it. 

* Ktiglnm-, 1922 133 , 4i l 

•Trans. Anu-r. Inst. Chfm. Em!, 1920, 13, Curt I., 04. 


in OIF coneentraderfSjms formed in these 
tho ferrous ion. likm e precipitated more directly 
liquids will therefore Ik prcswv^tpl surface and 
and protectively upon tho ftiTJkJ n0 Coding metal 
corrosion rate will bo reduced. Wilson \vuo. u 
and others have attributed the decreased corrosio^J 
in alkalis to the very small concentration of hydrogt^F* 
ions in the solution, using the concept that hydroge 
deposition is the first stage in the oxygen reaction^, 
This viewpoint appears entirely untenable on tw 
grounds. In the first place, the potential for cithe 
the oxygen or the hydrogen reaction is independen i,. 
of the alkalinity and the depletion of Kydr* , y 

cannot be the controlling factor per . £y e Jfi e 
second place, the type of corrosion result , a ' * , 

obtained by Speller and Texter 30 and by the l 1 
strongly indicates that the action is ono of TbA^ O 
films. Speller and Texter carried out cv# er / a nv 
running alkaline solutions through pipes, ^hich Iscvj 
been paralleled by the authors uncuV diffciepi 
conditions. In both cases, it was found that the »reCi 
of corrosion in an alkaline solution was initial) ^ 
asjiigh as if the solution were neutral, but that tl* \k. 
rate progressively decreased with time, correspond] r 
to the building up of a protective film. Fur thermo — J - 
the authors found that this protective film was r I 
readily destroyed when neutral water was substitu 1 |""‘r 
for the alkaline solution, and that a considen 
time was required before the corrosion rate increa 
to its normal value for a neutral solution. r . 
character of the corrosion curve with increase 
alkali is shown in Fig. 1. L 

The presence of other film-forming compound 
such as sodium silicate gives considerable protectio 
against corrosion at much lower concentratior 
than are required with sodium hydroxide. Thc\ c 
materials are finding commercial use as corrosio 
preventatives. 1 

1J Ind. Kn«. Chi»m. f 1924, 16, 393. 1 


(To be continued.) 
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FHE SUBMERGED CORROSION OF IRON. 

BY W. G. WHITMAN AND R. P. RUSSELL. 

{Continued from 'page 196t.) 

Acid corrosion. 

.'he corrosion of steel in non-oxidising acids 
inarily occurs with the evolution of hydrogen gas. 
oxidising acids the cathode reaction is usually 
aluction of the oxidising material, and no hydrogen 
wolved. Corrosion by dissolved oxygen may be 
important factor in non-oxidising acids, but in 
lily oxidising solutions its effect is submerged by 
t of the other oxidising agent. A discussion of 
hydrogen gas reaction is logically introduced at 
3 point. 

The theoretical potential of corrosion with hydrogen 
llution* is not realised in practice primarily because 
Overvoltage effects which retard and often com- 
tely prevent the corrosion reaction. The true 
tiro of overvoltage is not fully understood, but 
iffect is to reduce the available potential. Over- 
. jfegc varies with a number of factors and is pro- 
influenced by the composition and character 
nJ Jmetal surface and by the rate of gas evolution. 
vl/JPry 12 gives a value of 0*27 volt for tho over- 
x/Jkc on iron in NJ 1 sulphuric acid, but this figure 
T?s on commercial steels and must be lower in 
J dilute acids. The latter point is illustrated by 
(act that hydrogen gas can be evolved at atrnos- 
Ic pressure and at room temperature in the 

I osion of iron by oxygen- free solutions where 
p H is 0 or even greater. Under theso conditions 

1 theoretical potential would bo about 0*2 volt, 
the overvoltage must therefore bo less than this 
unt. 

ydrogen gas is not evolved in detectable amounts 

K the corrosion of steel by neutral waters at room 
aperature when oxygen is present. Under these 
mentions the solution next to the metal is saturated 
ith ferrous hydroxide, the theoretical corrosion 
Mential is 0*030 volt, and the overvoltage is high 

* The corroMou potential o t tho reaction when hydrogen gas Is evolved 
it ho calculated from the normal potentials of Iron and hydrogen, 
[reeling for ionio concentrations by means of the Nernst equation. The 
do and cathode reactions In this case are : — Fo-f 20=* Fe-- ; 2H- =■ 211 -f- 20. 
pa and RandalF give tho potential of Iron against N /\ ferrous ion as 
Fo»w 0-441 volt, using the potential of N/l hydrogen ion against 
grown gas (at 1 atmosphere and on platinum) as zero. Tho Nernst 
Pula for correcting for the ionic concentrations states that a teu-fold 
Vase in ion concentration increases the potential of the metal against 
Solution by 0-058 volt for a univalent Ion such os H- and by one-half 
iat amount (0-029 volt) for a bivalent Ion such as Fo-\ Tho theoretical 
bteutlals of the reaction havo been calculated and are shown In Fig. 4. 
>here tho potential Is plotted against the p a of the solution for several 
riious. ion concentrations. It will be noted that this potential has a 
pi^tant value of 0-030 volt for any solution which is saturated with ferrous 
Tfdroxido, i.e which contains ferrous rust. This must be true, sinco the 
J- 1 ' energy of ferrous hydroxide in saturated solution is constant and 
[Impendent of the actual concentration. 


enough to prevent the formation of hydrogen gas 
bubbles. It is, however, possible to obtain a very 
slow evolution of hydrogen under these conditions 
in tho absence of oxygen, since the corrosion rate is 
too slow to produce enough ferrous hydroxide to 
maintain a saturated solution against the metal : 
the theoretical potential therefore is increased. It 
should bo mentioned that hydrogen may be evolved 
and dissolved directly in the water at pressures much 
lower than atmospheric, but the rate of such a 
reaction is necessarily very slow. 

The effect of velocity between the metal and tho 
solution on overvoltage is not known with any 
great accuracy. Velocity certainly does increase 
overvoltage, as is shown by experiments by the 
authors 5 where hydrogen gas evolution was decreased 
by increase in velocity using a steel shaft rotating 
in sulphuric acid. A probable explanation of this 
effect is that the gas bubbles are smaller when thev 
arc evolved from the rotating electrode and that 
therefore more energy is required for their formation. 

The following data were obtained in experiments 13 
to show the effect of oxygen in acid corrosion. 
Specimens of cold-rolled steel were suspended by 
glass hooks in bottles containing the corroding 
agent through which gas was bubbled. Parallel 
experiments over five-hour periods were made, 
using oxygen and hydrogen for the comparison. 
The results are given in Table I. 

Table X. 



Cone, 

Av. penetration, 
in. per year under 

Added 
corr. due 

Katlo of 

Acid. 

% by wt. 

o J79 

n,. 

to O,. 

O, : II,. 

n,so 4 .. 

..96 . 

0-082 . . 

-0-003 . 

. 0-96 

u,so t . . 

. . 50 . 

0*262 

0-192 .. 

0-070 . 

. 1-36 

h,so 4 . . 

..6 . 

0 360 

0-031 . . 

0-329 . 

. 11-6 

HCI 

4 

0-482 

0 031 . . 

0-451 . 

. 15-5 

HC1 . . 

0-4 . 

0 388 

0-0055 .. 

0 383 . 

. 70-5 

HNO, . 
CHj-CO.H 

.. 1-2 . 

1-82 

1-57 

0-25 . 

. 1-16 

.. 0 . 

0-545 

0-0063 .. 

0-539 . 

. 86-5 


The last two columns show the added corrosion 
due to oxygen and the ratio of the corrosions obtained 
with oxygen and hydrogen. The added oxygen 
effect is seen to be of the same order of magnitude for 
all the weaker acids, and the ratio of corrosiveness is 
very pronounced for the weak hydrochloric and the 
6% acetic acids. In the last case corrosion is in- 
creased nearly 100-fold by the presence of oxygen. 
The oxygen effect is slight with the strong sulphuric 
acid, and is somew hat obscured by the high oxidising 
power of the nitric acid. Similar data on other 
metals will be presented in a later paper. 

The oxygen effect in acids is groatly increased by 
velocity due to the increased rate of diffusion. The 
authors have shown that a rotating steel shaft with a 
peripheral speed of 10 ft. per sec. will corrode just as 


1 ,1 Lewis and BandaQ, ” Thermodynamics,” 1923. 
u Mem. Manchester Lit PbtkBoo., 1017 , ft, No.- 0 , 


. ri& J&yr. A. Wibon, UnpnWJshed Theda, S.B., Mass. Inst. Tech., 1924. 

* ■’''iy' ^ \ r.. ’ .. ' V' ' ' 
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rapidly in 0004 A' sulphuric acid as in fuV acid, 
provided dissolved oxygen is present, whereas at rest 
the stronger 'acid was over ten times as corrosive as 
the weaker. 

Anode and cathode areas. 

The conditions which determine whether an area 
will be initially anodic or cathodic are somewhat 
indefinite, although the effect of mechanical working 
is well recognised. On the other hand, the factors 
determining t lie anodic or cathodic tendency after 
corrosion has proceeded are fairly definite. Any 
area which becomes coated or partially coated with a 
protective film will tend to become cathodic, and in 
this same connexion the presence of hydroxide ions 
is a factor tending toward the formation of protective 
films. 


Theoretical corrosiop potential for direct O a reaction at 1 
atmosphere. 



l^ii U to 12 II 10 i) 8 7 ♦> f* 4 3 2 1 0 


pu 

F o 2. 




Evans' 14 experiments, in which one or the other 
electrode of a corrosion cell is aerated, are very 
interesting on this point. He shows that when two 
pieces of zinc, externally connected, are immersed 
in a salt solution, either one may act as anode or 
cathode at the start. If, however, one of the elec- 
trodes is removed from the solution, and then re- 
immersed, it acts eathodieallv toward the other, and 
the electrode which has not Wen removed bears the 
brunt of the corrosion. The corrosion current can 
be reversed by aerating the anodic electrode and it, 
in turn, becomes cathodic. Evans carried out 
somewhat similar experiments by placing one zinc 
electrode below the other in the solution. The upper 
electrode, which was subject to action by dissolved 
oxygen, became cathodic, while corrosion was mainly 
located on the lower anode. Furthermore/'^ this 
experiment, hydroxide was produced at the Supper 
electrode and soluble zinc salt at the ldwer. The 

E oint at which these two solutions mixed Was jnarked 
y a screen of precipitated zinc hydroxide. Evans 
then separated two electrodes by a diajfdiragm and 
aerated one of them by a stream of oxyggp. bubbling 

14 U. K. Evans, Cham, and Jnd., 1924, 222. 


through the solution. The oxygenated elcctrc 
acted cathodically, and the current set up by t 
cell was elect roehemically equivalent to about 7C 
of the total corrosion of the two zinc electrodes. 

These results are explainable on the basis of t 
selective formation of protective films at the catho 
area. The oxygen electrode reaction forms OH' ior 
At the same time, a slight amount of corrosion occu 
on closely adjacent areas and zinc ions are forme 
These zinc ions precipitate in the alkaline solutic 
forming a protective coating of zinc hydroxide, j 
the unaerated electrode where no alkali is bei; 
formed, the zinc ions go into solution to form solul). 
zinc salt and no protective film is built up. It) 
important to note, however, that some corrosion do" 
occur at the cathode, and that the action is not 100 : 
corrosion at the anode except under very specif 
circumstances. Corrosion on the aerated electro 
occurs because the him protectiveness on the caihoc 
is not perfect, and short-circuited corrosion cells a 
set up between points of different potential on tl 
cathode itself. [ 

In experiments at this laboratory, two external} 
connected iron electrodes, separated by a diapliragnf 
were immersed in a 5% sodium chloride solution 
and oxygen was bubbled past one electrode; it wf> 
found that, the oxygenated electrode always reac 
cathodically under these circumstances, but that ove 
a 10-hour test, the cathode actually loses twice a 
much weight as does the anode, showing that twice a 


Comparative H I* concentrations of main solution ancl of liquii 
against corroding metal. 


A— Low oxygen concentration, 
li — High „ 



14 13 12 11 10 9 8 7 6 5 4 3 2 1 j 

pu of uiftin solution j 


FiG. 3. j 

much of the corrosion is occurring by means of short I 
circuited cells on the cathode itself as occurred byj 
cell action between the two separate electrodes, if ] 
enough caustic is added to the solution around the j 
unaerated electrode to make it slightly more alkaline j 
than corresponds to a saturated solution of ferrous 
hydroxide, this electrode then becomes the cathode, j 

a Whitman and BuaaeU, Ind. Buff. Chen., 1924, IS, 278. j 
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and is practically uncorroded in the test. This would 
be expected since the alkalinity permits the formation 
of a protective hydroxide film on the unaerated 
electrode and hence makes it cathodic. This whole 
argument may be summed up by the general state- 
ment that protective films formed by the corrosion 
reaction tend to make a given area cathodic and 
prevent corrosion at that point, whilst the absence 
of such protective film allows an area to remain 
tinodic. 

Theoretical corrosion potential when H 2 gas is evolved at 1 
atmosphere. 

E-O-441— 0-029 log (Fc-)/(H )*. \ • 

A. J’c '=• 10 4 * M. U. l-’o --10W. 



pa 

Fig. 4. 

Contact of iron with a metal of lower solution 
pressure, such as copper, increases the corrosion of 
the iron since the other metal reacts cathodieally. in 
natural waters the effect of copper 15 is to form 
additional cathode surface to which oxygen can 
diffuse and react, so the increased corrosion due to 
the copper is directly proportional to the increase 
in effective* cathode surface and is not the result of 
any hypothetical catalytic effect. Similar effects 
are caused by the presence of mill scale, local pro- 
tective films* (such as are formed in very dilute 
alkali), or other cathodic impurities on steel. These 
are known to cause severe pitting because the total 
corrosive action is localised on the unprotected 
metal, but the results have previously been explained 
on the basis of catalytic action. In acids, if tho 
metal in contact has a lower overvoltage than that 
of iron, it makes hydrogen gas evolution much easier 
and will greatly accelerate corrosion. 

If the metal in contact has a higher solution 
pressure than that of iron, the same considerations 
are true except that the iron then reacts cathodieally 
and is protected at the expense of the second metal. 
An exception to this rule occurs when the second 
metal is non-corroding because of a protective film 
(as in the case of aluminium). 

Summary . 

1. The phenomena observed in the corrosion of 
ron and steel under natural waters and solution “ 


of alkali and non-oxidising acids can be adequately 
explained along electrochemical lines. Earlier con- 
cepts must, however, be modified in the light of our 
present knowledge. 

2. Dissolved oxygen takes part in tho direct 
cathode reaction, rather than serving as a depolariser 
for atomic hydrogen as postulated by Wilson and others. 

3. Tho rato of corrosion under natural waters is 
determined by the rato of oxygen diffusion to an 
effective cathode surface and by tho protectiveness 
of the film formed on tho metal. The composition 
and surface condition of the metal are unimportant 
factors in the corrosion of ordinary steels and irons. 
Changes in hydrogen-ion concentration of a given 
water between approximate limits of pu 10 and 4*5 
do not change tho corrosion rato, since the liquid 
against the metal maintains a constant alkalinity 
because of the solubility of ferrous hydroxide. The 
differences in corrosiveness between various natural 
waters are duo to differences in their film-forming 
tendencies. 

4. Under alkalis the rate of corrosion decreases 
because the rust is more insoluble and hence forms 
a more protective film. The depletion of hydrogen 
ions in alkaline solutions, which is given by some 
writers as the reason for decreased corrosion, is not 
a factor in the problem. 

5. In non-oxidising acids hydrogen gas is evolved 
and the rate of corrosion by this means is largely 
affected by overvoltage. For this reason, tho compo- 
sition and surface condition of the metal arc im- 
portant factors. Corrosion by dissolved oxygen in 
acids is limited by the rate of oxygen diffusion to 
the surface, as in natural waters. The oxygen effect 
becomes pronounced in weak non-oxidising acirls and 
at high velocities. 

(h The anode and cathode areas may bo widely 
separated or closely adjacent, and any inert area 
(including rust) in electrical circuit with the corroding 
anode may act as cathode. Contact with additional 
cathode area increases the corrosion of iron under 
natural waters by increasing the area to which 
oxygen can diffuse. Pitting effects are due to 
localised corrosion where the unattacked areas have 
been partially protected (usually by films), and have 
therefore acted as cathodes towards the corroding pits. 

7. The theories of direct oxidation or of colloidal 
catalytic activity can cover only a part of the phe- 
nomena observed in the submerged corrosion of 
steel. Each is contradicted by certain experi- 
mental facts, of which two of the more important are 
tho action of copper in contact with steel under 
natural waters, and the similarity in the action of 
oxygen in natural waters and in acids. 
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PROPERTIES OF FUSIBLE ALLOYS. 


liY N. F. BUDGEN, M.Se., PH.D. 


Previous work on binary , ternary , and quaternary 
fusible alloys. The expression “ fusible metal ” is 
applied to alloys having melting points below that 
of tin*, so that the alloys falling within this group 
include binary, ternary, and quaternary mixtures of 
lead, bismuth, tin, and cadmium. A qu internary 
alloy, containing in addition mercury, is also classed 
as a fusible metal. These alloys are, used principally 
in the preparation of readily fusible plugs for use in 
automatic fire extinguisher systems, but they arc 
also employed for the manufacture of small statuettes 
and for taking oasts of the human body. An impor- 
tant application arose during the war years, when 
petrol tanks of complicated form were required free 
from joins and seams for aeronautical work. These 
were made by elect rodeposi ting copper upon a casting 
of fusible metal, and then by placing the whole 
finished article in hot water the fusible alloy was run 
out, leaving a copper shell intact. Fusible metals 
used for boiler plugs/ art; usually of pure tin, since 
they must have a melting point of not less than 232°. 

The melting or freezing point of an eutectic alloy, 
consisting wholly of eutectic, does not occur over a 
solidification range, but at some definite temperature, 
as in the case of a pure metal ; ne vert liel ess, owing to 
surfusion phenomena, the melting and freezing points 
of such an alloy are not necessarily identical — they 
are in fact frequently widely different. 

if eutectic alloys which alone have a definite 
freezing and inciting point be considered, there are 
among the fusible metals six possible binary eutectics, 
four ternary eutectics, and at least one quaternary 
eutectic alloy. 

The eutectic compositions and freezing points of 
binary fusible alloys are as follows : — 

Table 1. 

Atomic composition % at 

eutectic. Freezing point. 


BI 

43 0 


Sn 

57 0 

137 0° 

BI 

56 5 


Pb 

43 5 

125*0° 

BI 

55-5 


Cd 

44 5 

146 0° 

Sn 

750 


Pb 

25*0 

180 0° 

Sn 

67-6 


Cd 

32*4 

177*0" 

Pb 

630 


Cd 

370 

249-0° 


The four possible ternary eutectics are given in 
Table II. 


Tabi^e II. 

Freezing 

Composition % at eutectic. point. 

Hi 27-5 . . Sn 33-2 . . C<1 39-3 (atomic) . . 103 o° 

Bi 5165 .. Pb 40-2 .. Cd 8 1 5( weight) . 015° 

Pb 21-0 .. Sn 57 0 .. Cd 22-0 (atomic) . 145 0° 

111 52 0 .. Pb 320 .. Sn 160 (weight) .. 940° 


Four well-known ternary mixtures, whiefi, however, 
are not entirely eutectic alloys, are giveny$q Table 

Table III. ^ 

ipTWanw. 

N«wton'» alloy 
r Eoee’e alloy 
Parcet'B alloy 
Tuicliteuberg’s alloy 


Bi. 

Weight %. 
Pb. 

8n. 

Meltiug point. 

50 

3125 

18*75 

or, 0° 

60 

28-0 

220 

100 0° 

50 

250 

25*0 

93 0" 

50 

300 

200 

01*6° 


Charpy’sJ work on the ternary alloys of lead, tin, and 
bismuth has shown that all mixtures of the fusible 


* Law, “ Alloy a and their Industrial Application.” 

— wry 


metal group form simple alloys with one another, i.e, 9 ' 
they form neither compounds nor solid solutions, 
but consist of practically pure metals and eutectics. 
Rose’s alloy and Newton’s alloy both approximate 
closely to the composition of the ternary eutectic and 
melt at about 94° ; such alloys are used as soft 
solder by pewterers. The eutectic alloy of lead, tin, 
and bismuth possesses the property of expanding on 
cooling and is therefore used for taking impressions, 
as the finest details are faithfully reproduced. Bis- 
muth is the component which causes expansion of the" 
alloys on solidification. Other mixtures such as 
Pb 9, Sb 2, Bi 2, or Pb 10, Sb 1, Bi I, are often used 
for stereotype plates, also for casting delicate objects, 
and for taking impressions from dies, medals, etc. 
Lastly there are the quaternary bismuth-lead-tin- 
cadmium alloys and the quinternary mixtures wiL 
mercury, both of which may have an infinite varict * 
of compositions. Two well-known examples a +' 
Lipowitz’ metal, Bi 15, Pb 8, Sn 4.Cd 3, and Wood 
alloy, Bi 4, Pb 2, Sn l, Cd 1, having respective 
melting points of 70*0° and 60*5°. I 

Quaternary systems are represented graphically L > 
means of a regular tetrahedron, of which the foilV 
component ternary systems occupy the faces. TlV 
constitutional properties of some part of the quater 
nary bismuth-cadmium-lead-tin system have bec^ 
investigated by Parravano and Sirovioh,* who ha\ 
discussed the methods of constructing such a figure 
and of representing the results of thermal analysis ii 
space or on a scries of plane sections. These author 
predicted from mathematical considerations^ certaii 
of the constitutional conditions which c /aid b 
expected in an alloy system of this class, and subse 
quently experimentally verified their results. 

The temperatures of solidification of 400 differen 
alloy compositions were determined and 50 plaiP 
sections through the tetrahedral space model wei & 
constructed. It seems that the solid solution 
which are formed at first are completely resolvct, ' 
into their components on cooling, and the obsorviu/ 
tions indicate that the solid phases present at thl 
quaternary eutectic temperature are the almosf 
pure metals. 1 

The quaternary eutectic alloy has m.p. 70°, an* 
contains Cd 10-10, Sn 13-13, Pb 27-27, and Bi 49-50 0 
by weight. This composition differs from thr* 
assigned to the eutectic alloy by Guthrie, f but a* 
examination of Guthrie’s alloy shows it to contaii 
crystals of primary bismuth. It is unlikely that am 
ternary or quaternary compound is formed, an 
the development of heat observed in many of tK 
alloys at 95° — 100° or 110° — 115° is to bo attribute 
entirely to changes in the binary solid solutions, l 
it always diminishes towards the interior of tjf 
tetrahedron. A number of typical alloys of low© 
melting and freezing point are given in Table IV 
and it is seen that several of these have a somewhi 
lower point of initial melting than has the quaternaf 
eutectic alloy. This difference may be due either 
inaccuracies of temperature measurement or to t' 
influence of surfusion phenomena. 


* Gaztetta, 1012, 42 , 630. 
f PhU. Mag,, 18*4, IT, 462. 
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Table IV. 
Fusible alloys. 


Comp’n by weight, Temperatures of arrests 


Od. 

pb. % 

Sn. 

Rt. 


1. 

on cooling. 

2. 3. 

4. 

1-5 

34*0 

4*5 

000 


98° 

92° 

80° 


12-9 

21*4 

5*7 

60*0 


101° 

86° 

71° 



11-8 

19*6 

8*6 

60*0 


100° 



70® 

10-7 

17*9 

11*4 

600 


100° 


78° 

70® 

12-5 

300 

7-5 

500 


100° 

90° 

70® 


9*4 

31*9 

56 

631 


10(1° 

80° 

76® 



131 

24*4 

21*9 

40*6 


100° 

87° 


09® 

11 25 

26*25 

18*75 

43*75 


85° 

68° 

_ 

65" 

9*4 

28*1 

150 

460 


75® 

— 

68® 

66® 

7*5 

30*0 

12*5 

50*0 


73° 

— 

08® 

06® 

56 

31*9 

9*4 

53*1 


77° 

— 

70° 

68® 

3*75 

33*75 

6*25 

60*25 


90° 

— 

72® 

68® 


Experimental. 

search on typical quaternary and quint emary alloys 
for properties of industrial value. 

(a) Temperatures of complete liquefaction and solid ifi- 
tion of quaternary alloys . — For practical purposes, 
to definite temperatures are required with regard to 
sible alloys : the point at which the alloy is first 
itirely solidified, and that at which it is all quite 
lid ; these temperatures do not therefore corre- 
iond to the true melting and freezing points. 

A series of typical quaternary fusible alloys, with 
oir supposed melting points, taken from writings 
Heine, Law, Lassieur and others, are given in 
ible V. 

Table V. 


Quaternary fusible alloys. 


No. 


% Weight of 


Supposed melting point 


Pb. 

Sn. 

JO. 

Od. 

(Heine). 

(Lassieur). 

1 

25*0 

12*5 

6U 0 

12*5 

. . 05 55® 

7 4°-7 5° 

2 

26*7 

13*3 

600 

10*0 

0O*-68® 

75®-7G® 

3 

26*0 

148 

62 2 

70 

08*5® 


4 

28*0 

14 3 

600 

7*1 

70 0“ 


5 

27*0 

10 3 

27*6 

34 5 

760® 


6 

351 

20*05 

35 35 

9 5 

80-0® 


7 

27*27 

13-13 

49-6 

10-10 

70-0® 


H 

33 1 

19-0 

83 0 

14-3 


94®-9;>° 

9 

22-85 

11-45 

67-1 

8-0 


7 4°-75® 

10 

23-5 

23-5 

44 15 

8-85 


75*0° 

11 

15*1 

15*4 

57 05 

11*55 


80 8® 

12 

30*8 

15*4 

38*4 

16-4 


80 0° 


ich of these has been examined with regard to 
>ints of solidification and liquefaction. 

The metals used were the commercially pure 
oducts and contained no appreciable quantities of 
her elements. 

The apparatus employed consisted of a sensitive 
icrraometer reading to 120° and accurate at 100° 
id 0° to within 0*1° ; this was surrounded fry a 
otective sheath and entirely immersed in a thin, 
irrow-bore test-tube, the intervening space being 
led with water. The test tube containing the water 
id thermometer was placed inside another test 
he of considerably greater internal diameter, and 
e space between the large-bore and small-bore tubes 


In the neighbourhood of the complete fusion point 
the temperature of the water bath was raised very 
slowly so as to ensure obtainment of a true figure. 
Cooling curves were not taken, but with the ther- 
mometer bulb, the alloy in its container was thor- 
oughly and continuously stirred when liquid, until 
it became entirely solid and no liquid whatever 
remained. On gradual heating, the point at which 
the last solid crystals of alloy bocamo liquid was 
noted, so that at this temperature the alloy was 
perfectly fluid. By observation and by continuous 
careful feeling with tho thermometer, theso definite 
points could be determined with groat accuracy. 

The observations mode, have established the 
following thermal data: — 


Table VI. 


Liquefaction and solidification points of fusible alloys. , 


Alloy no. 

Temp, of complete 
llquefnctlou. 

'1 ornp of complete 
Bolldiflcat ion. 

1* 

73 0® 

68 5° 

2f 

74*5° 

68*0® 

3 

73*5® 

68 0® 

4 

74-0° 

07*5® 

5 

120*0° 

71-0° 

0 

90*0° 

07*0® 

.7 

73*6° 

65*5® 

8 

93*0® 

70*0“ 

9 

73 0° 

07 0® 

10 

75 0® 

00 0® 

11 

82 0® 

68*5® 

12 

85 0® 

68 0® 


t Upowitr/ alloy. 


The alloys of lowest complete liquefaction point 
(73-0°) arc seen from the table to be nos. 1 and 9, 
whilst tho mixture of lowest complete solidification 
point (t)5\ r >°) is no. 7. 

Most of these fusiblo alloys have a freezing range, 
that is, they do not entirely solidify or liquefy at 
one definite temperature, so that although no mem- 
bers of the series heio examined are entirely liquid 
until 73-0° is reached, certain of them arc pasty at a 
temperature only a degree or two above that of the 
complete solidification point. It is noticeable that 
no alloy has been found which melts and freezes at 
the same temperature, from which it might be inferred 
that no alloy consisting wholly of eutectic had been 
examined. This, however, is not necessarily the 
case, because surfusion phenomena are frequently 
observed at the solidification of an eutectic ; by the 
simple noting, therefore, of the point of complete 
liquefaction and solidification, if undercooling has 
occurred, an eutectic alloy might easily be mistaken 
for an alloy having a freezing range. 

Tt is well known that during cooling and solidifica- 
tion of an alloy, those portions which have the highest 
melting point are the first to freeze out, leaving the 
more fusible constituents until last. This fact was 


mtained the fusible alloy under examination. Each 
these tubes was of the same longth as the ther- 
o meter, and when necessary tho thermometer was 
ted partially out of tho central tube for examination. 
he tubes were supported in a large glass beaker 
led with water. This arrangement allowed for 
'0 complete immersion of the thermometer stem, 
us eliminating stem-error and the necessity for 
lculation of the true value of each reading. The 
mperature was raised by heating the water in the 
;aker and lowered by allowing it to cool “ naturally.” 


utilised to ascertain whether or not any alloy of 
lower melting point than those given in the above 
table could be obtained. Equal proportions of the 
twelve alloys were melted together in a cylinder 
with plunger. The mass was allowed to solidify 
partially, and when only very little liquid remained, 
this was expressed by means of the plunger. This 
most fusiblo constituent of tho whole mixture was 
tested as before, and found to become entirely liquid 
at 73° and quite solid at 66°, i.e., at no lower point 
than is shown in the above table. 
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(b) Temperatures of complete liquefaction and solidifi- 
cation of quintemary fusible alloys. 

The effect of mercury upon the melting points 
of several fusible alloys has already been studied by 
earlier workers ; for example, Lassieur noted that 
a mixture Pb 4, Sn 4, Bi 7-5, Cd 1*5, Hg 2, melts at 
66°— 67°. In the present work the effect has been 
more thoroughly studied, and to each of the alloys 
of Table V., 16-0% by weight of mercury was added 
and the liquefaction and solidification points re- 
determined as before. The results are tabulated 
below : — 

Mercury fusible alloys. 


or Fusible Alloys. * f JaI 3 f 4 * 


more than about 3 tons per sq. in. Several of the 
specimens after tensile testing are shown in hig. 1. 

Table VIII. 


oy no. 

1 


Maximum load, 
lb. 

126 


Elongation, 

* 

2 


170 


6 

3 


145 


20 

4 


125 


40 

6 


175 


15 

6 


165 


15 

7 


145 


20 

8 


185 


fi 

9 


135 


10 

10 


190 


16 

1L 


186 


1 

12 


180 


0 


Alloy uo. 
1 


a 

4 

5 
0 

7 

8 
9 

10 

11 

12 


Table Vll. 

Temp, of complete 
liqueJnction. 

120 ° 
not (let. 

63° 

73 ° 

70° 

05“ 

73 * 

03“ 

65“ 

74° 

08° 


Temr. of completo 
BOlldlfleatlon. 

50“ 

50“ 

not det. 

63° 

62“ 

50" 

65° 

60° 

50° 

65" 

58“ 

61“ 


Thus it is sei ‘ii that by the addition of mercury, 
there is, in general, a lowering of both melting and 
freezing point, of anything from 5° to 20°. 

By adding more mercury the melting points of 
these alloys can be lowered to any desired degree 
until the alloy remains pasty or even liquid at room 
temperature, approximately 50% of mercury being 
required to bring this about. 

M eclmniml properties of quaternary alloys. 

So far as the author is aware, the mechanical 
properties of fusible alloys have never before been 
scientifically determined ; figures for hardness, tensile 
strength, etc. should therefore be of value from the 
point of view of the manufacture of small casts 
and statuettes for which fusible alloys are often 
employed. 

Tensile properties of mercury-free alloys . — Specimens 
of the alloy compositions shown in Table V. were 
prepared in the form of round rods for tensile testing 
by drawing the molten metal up into evacuated glass 
tubing. The metal flowed freely up and quickly 
solidified, so that in effect chill-castings were obtained. 
The metal rod was subsequently slipped out of the 
tube or, in the case of those alloys which expand 
on solidification, the glass partially cracked of itself 
and was subsequently removed. dhc specimens were 
cut to standard 4 -inch lengths and turned in a delicate 
lathe to 0-188 inch diameter over a I inch parallel 
length. After careful measurement the bars were 
subjected to tension testing in a Dixon anAJEIummel 
wire testing machine ; elongation wa^Jtfliten from 
the 1 inch parallel length. The tests w$|, conducted 
in duplicate and the average figuros^re given in 
Table VIII. V 

From the table it is seen that the strongest alloy 
is no. 10, which also shows an elongation of 16% 
on a 1 .inch parallel length ; the weakest alloys arc 
nos. 1 and 4. 

Alloy no. 1 has a strength of 4422 lb. per square 
inch, and no member of the series will withstand 



Fio. 1. 

The alloys containing mercury were not tested i 
tension but were noticed to be much weaker than th 
above series. 

Hardness. — Brinell hardness numbers, obtaine 
with a load of 500 kg. and 10-mm. ball applied fc 
1 minute, are given in Table IX. For the tesb 
small cylindrical specimens 1 inch diam. and 
inch thick were employed ; these were chill cast i 
a metal mould and afterwards polished on opposit 
faces. The figures are given for both the alloj 
without and with 16-6% of mercury added; thei 
is seen to be a marked softening by the addition c 
mercury except in the case of no. 12. 



Table IX. 

Brinell hardness number. 


Without mercury 

With mercury 

Alloy no. 

added. 

added. 

1 

. . 25 

5 


20 

1 

3 

30 

not dot. 

4 

25 

1 

5 

23 

1 

6 

18 

1 


18 

1 

8 

16 

jj 

9 

12 

8 

10 

20 

broke up 

11 

29 

20 

12 

1 

12 


These Brinell figures show a maximum value ' 
the cases of those alloys which contain the greate 
proportion of bismuth. 

Flexibility.— Nearly all of these fusible alio, 
are extremely brittle under sudden shock loadu 
yet very flexible and plastic under gradual loadin 
In both tensile and hardness testing this proper 
was very marked, for in the tensile testing tne resu 
for elongation depended almost entirely upon ti 
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rate of loading and hence upon the rate of straining. 
The elongation could be made to assume almost 
any figure by altering the speed of loading, so that 
,o obtain concordant results it was necessary to 
employ a uniform slow rate of loading for all the 
ipecimens. 

For instance, in the case of alloy no. 4, by loading 
in tension a little more quickly than usual, the 
specimen snapped off like chalk, showing an elonga- 
tion of about 10%, while by loading somewhat 
more slowly a value as high as 65% was obtained. 
Similarly with the Brinell hardness testing, as soon 
the load had been applied, the lover carrying the 
ght would begin steadily to sink until resting 
inst the stop ; the load would be then re-applied 
[ the sinking continued. In this case also, there- 
>, the time factor was most important if con- 
iant results were to be obtained. Simple bending 
s gave further illustration of this remarkable 
perty : by bending thin rods (£ in. diam.) very 
riy they could be formed into any desired shape, 
by a sharp, quick bending motion the bars would 
p off short ; the alloys indeed behave in this 
)ect exactly like pitch, which is plastic or 
tie according to the rate of loading. Alloys 
. 9 and 11 were exceptions and would only bend 
imgh an arc of about 10°. 

-ill of the alloys split on gentle hammering or on 
fid rolling. Alloys containing mercury exhibited 
ic property of flexibility to a much lesser degree. 

drain size , microstructure , and corrodibility . — Of the 
toys (Table V.) which contain no morcury, nos. 

9, and 11 have the coarsest grain as revealed by a 
acture ; the remainder exhibit a very fine-grained, 
:ey-coloured fracture (see Fig. 2). 



Fia. 2. 

The grain size of all specimens containing morcury 
very fine and close and the fractures are all similar. 
Micro-examination of representative samples in- 
mates the existence (in the case of alloys nos. 1 
nd 2) of at least four structural constituents, but 
>cse are not easily reproduced photographically, 
he structure as revealed by casting on glass and 
ching without polishing is not the true structure 


of the alloy but represents the form of dendritio 
growths in contact with the cold glass plate. 

The tendency of the alloys to corrode was noted 
by retaining them molten under water and also 
under liquid paraffin. After half-an-hour in this 
state all of the alloys of Table V. formed a quantity 
of black powdery residue which when stirred would 
settle rapidly from the liquid, being evidently very 
heavy. In the caso of each alloy, this black residue 
formed to about the same extent except from nos. 
1 and 6, where the amount formed was much greater. 

The tendency to corrosion of the same alloys 
each containing 16*6% of mercury was not more 
marked. 

Summary. 

None of the twelve quaternary fusible alloys 
is entirely liquid until a temperature of 73° is reached, 
nor is any of them entirely solid above 65*5°. The 
addition of 16*6% of mercury lowers these points 
to 63° and 50° respectively, and by further additions 
the melting point can be reduced so that the alloys 
are liquid at room temperature. 

The tensile strength of the alloys is in no case 
greater than 3-5 tons per sq. in. ; by the addition 
of mercury this value is much reduced. The elonga- 
tion can be considerably altered by variations in the 
rate of loading, and most of the alloys exhibit the 
property of brittleness under sudden shock and 
plasticity under gradual loading to a most remarkable 
degree. 

Brinell hardness figures show a maximum value 
in the cases of those alloys containing the greatest 
proportion of bismuth. 

Grain size, microstructure, and corrodibility have 
also been studied. 

In conclusion, the author wishes to acknowledge 
his indebtedness to Professor T. Turner, for granting 
facilities for carrying out the investigation in his 
laboratories and for his continued interest and 
advice. 

The investigation was conducted in the Metallurgy 
Department of the University, Birmingham, with 
financial assistance from the Department of Scientific 
and Industrial Research. 


THE REMOVAL OF GUMMY, OILY, AND 
WAXY MATTERS FROM RAW CANE 
SUGAR. 

BY C. M. KEY WORTH, M.SC., A.I.O., AND R. B. FORSTER, 
D.SO., PH.D., F.I.O. 

In the filtration of liquors and syrups derived from 
raw cane sugar considerable difficulty is generally 
experienced with the gummy, oily, and waxy matters 
introduced in the raw sugar. Especially is this 
noticeable when decolorising carbons are used, which 
are usually indifferent filtering aids. The gums form 
an impenetrable layer on the face of the filter-cloth, 
with the result that the filtration efficiency rapidly 
decreases, the pressure becomes excessive, and the 
outflow from the press almost negligible. 
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As is well known, these gums are secretions of the 
cano plant which protect the stems from the attacks 
of parasitic insects. The late cane crops contain 
more gummy matters than the early cane crops, and 
some types of cane contain much more gummy 
matters than others, the Uba variety Doing particu- 
larly Dad in this respect. Cane wax is also usually 
present along with the gummy matters. In the 
process of refining, these gums must be removed, 
and thoy cause more or less trouble during filtration. 

The gummy matters can be completely removed 
by tlie carhonatation process, but this is somewhat 
costly and cannot always be used economically. 
There is a growing tendency to try to replace bone- 
charcoal with activated vegetable charcoal or other 
activated charcoal, which, although 10-20 times as 
active as bone-charcoal, yet removes gummy matters 
very incompletely unless used in excessive amounts, 
and soon, therefore, causes the rate of filtration to 
become poor. Filter aids such as kicselguhr (“filter- 
cel”) greatly accelerate the filtering of sugar liquors, 
but remove little or none of the colour. 

It was known to one of us that when steam is blown 
through a spent lilter press which has for some time 
been used for filtering raw sugar liquors containing 
decolorising carbons, the press can then be restarted 
to advantage without stripping. Investigations were 
made as to the cause of this, and it was found that the 
gummy, oily, and waxy matters were to a large extent 
volatile in steam. Hence when a filter press was 
steamed, the oily film on the cloth was at least 
partially removed, and the power of filtration re- 
stored. The process cannot be repeated indefinitely, 
as it becomes less effective each time ; and, moreover, 
the steam has a scorching action on the filter cloths. 

A sample of raw sugar was dissolved in an equal 
weight of water in the laboratory, and the solution 
heated to boiling point in vacuo while steam, generated 
in another flask, was passed through the solution. 
It was found that the bulk of the gummy matters 
passed over in the distillate. The residual liquor was 
then reduced to the same density as the original 
solution and their rates of filtration were compared. 
It was found that the rate of filtration of the steam- 
treated liquor was approximately twice that of the 
original liquor. Further experiments with raw Peru 
and Java sugar confirmed this. The gums were not 
removed quantitatively, but the amount could not 
bo determined, as no completely satisfactory method 
for this purpose appears yet to have been devised. 

The time required to remove the maximum amount 
of gums naturally depends on the quality of the sugar. 
Generally speaking, steam was passed through the 
solution for about half-an-hour, the liquor being 
maintained at a temperature of 50°-65°, and 
vacuum of about 650 mm. used. The density of tl 
liquors was kept at about 60° Brix, To compare the. 
filtration efficiencies, decolorising carbons such as 
norit and klarit wore used, and also filter-cel. 
In the laboratory trials the increase in efficiency 
varied from 70 to 100% with most sugars. The 
decolorising power of an active carbon is greater with 
a steam-treated sugar liquor, presumably because 


the pores of the carbon do not bocome clogged with 
gummy particles. 

By permission of Messrs. Mac fie and Sons, Ltd., 
of Liverpool, experiments were carried out on a large 
scale in their refinery, and the authors are indebted 
to them for permission to publish the results. The 
experiments w’ere made on a sample of raw Peru 
sugar and washed raw Peru sugar which, though of 
fair quality, was yet difficult to filter with decolorising 
carbons. The decolorising carbon used was “ klarit,” 
and the filter press a 40-in. washing type plate and 
frame press. < 

Four experimental filt-rations were carried out : 
(1) on untreated raw Peru sugar liquor; (2) on 
treated raw Peru sugar liquor ; (3) on untreated 

washed Peru sugar liquor, and (4) on treated wash A 
Peru sugar liquor. ) ' 



density ui u~j ^ uv; »• ■ — — ■■ - 

added. This liquor was then pum'pGd through t^ 
filter-press, and the results recorded in Table X. wt| 
obtained. The rate of flow through the press w^ 
calculated from the time taken to fill the OiJtffiL 
trough. After 1 hr. 25 min., since the liquor vl 
trickling very slowly, the flow negligible and t* 
pressure excessive, the press was stopped. The tot 

A ... 4-1 l. 4lw, tU ” 


gallons. 

Time in mm. 
after 

starting press. 

Pressure, 
lb. sq. In. 

Table I. 

Hate of flow 
through press, 
gall, per min. 

Ttemarks. 

4 

IN 20 



Frothing badly 

6 

17-25 

. . — 

All taps clear 

8 

20- 27 

25 7 

• — 

17 

2A-35 

200 

• — 

37 

27-42 

120 

— 

85 

50-00 

60 

— 


Treatment of raw Peru sugar by steam in vacuum. 
The plant used for subjecting the liquor to treatmer 
with live steam was a Claassen type vacuum pai] 
This pan was heated by means of a calandria operatei 
by low-pressure steam, and had a small perforate^ 
coil round the inside through which live steam i 
50-60 lb. pressure could be introduced. This arrangi 
ment was not ideal, but a pan with a larger coil ar 
low-pressure steam was not available. 

Ten tons of the same Peru sugar as used in tj 
previous experiment were dissolved in water a: 
draw r n by vacuum into the Claassen pan. At tj 
beginning of the operation the barometer stood 
738 mm and the pressure in the pan at 625 m* 
The charging of the pan took 29 min., the pressi c 
then being 610 ram. and the temperature and t° 
density of the liquor being 59° and 59° Brix, resp ^ 
j V tively. Steam was then passed in for 90 min., durjiJ 
"“ ‘winch time the pressure became 635 mm., the tty 1 
peraturc 54°, and the density 62 Brix. The liquo 
was then diluted to 54° Brix, and pumped to th 
^filtration department. 

Filtration of treated raw Peru sugar liquor. 

Klarit (2% calculated on the weight of sugar) wa 
added and the same pumps and press were used a 
in the previous trial. The pressure rose fairly Rapidly 
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but the flow continued to be very good, and was 
much greater than in the previous experiment with 
untreated Peru sugar. After the press had been 
running for some time, however, it was noticed that 
the density of the liquor had decreased, owing to the 
contents of another vessel siphoning through a leaky 
valve. This vessel was used for washing spent klarit 
and also contained washings from dirty filter cloths, 
so that the water therefrom contained a considerable 
proportion of non- sugars and was difficult to filter. 
Unfortunately, it was impossible to repeat this 
xperiment. 

The results obtained are recorded in Table II. 
’he amount filtered through the press was 1033 gal- 
pns of liquor, plus the unknown amounts of liquor 
nd sweet water accidentally introduced as above 
ientioned. 

| Table II. 

Level of 


Table IVa. 


ime from 

Temp. 

Pres- of 


liquor 

Rate of 


utartlng 


from top 

flow, Rail. 

Remarks. 

>f press, 

sure, effluent, 

lb./sq. In. 

Brix. 

of <ank, 

per min. 

min. 


in. 

. Tress full 

5 .. 

— .. 77° .. 

54° 

. . 15 . 

. — 

10 .. 

15 

— 

. . — . 

. — 

. — 

15 . . 

25 .. 

— 

. . — 

. 280 . 

. — 

HO . . 

40-50 

— 

. . — - . 

. 800 . 

, — 

40 . . 

45-55 .. -- .. 

48° 

. . 26 . 

. 24-7 . 

. • — 

70 .. 

65-05 . . — 

. — 

. . HO . 

. 20-5 . 

. 

1 00 . . 

65-75 . . — 

38° 

. . 42 . 



95 . . 

65-75 . . — . 

— 

. . 46 . 

! lo- a I 

, Shows water 

105 .. 

55-75 .. — .. 

— 

. . 46 . 

.17 1 

1 leakage 

120 .. 

55-75 . . — . . 

— 

. . 44 . 

J 


Filtration of washed Peru untreated sugar liquor. 

The same filter press was used, and similar sugar 
s in the previous experiments, but this sugar was 
cashed in centrifugals before solution. Klarit (2% 
n weight of sugar) was added to the liquor. The 
esults obtained are given in Table 111. : — 

Table III. 


line from 
starting 
)f press. 

Pressure, 
lb./sq. In. 

Tump, of 
effluent, 

Brix. 

Rate of flow, 
gall, iht min. 

Remarks. 

it. In. 



. . 75° 

41“ 

„ 

Press full 

S .’ 

10 

. . 80“ 

47° 

32‘7 

— . 

18 . . 

18-20 

— 

40° 

22*5 

— 

23 . . 

20-22 

— 

40° 

22-5 

— 

31 .. 

27-30 

. . — 

40° 

22-5 

— 

40 .. 

80-40 

. . ft' 0 . . 

45-5° 

200 

— 

50 .. 

85-40 

. . 8b J . . 

44 6° 

nr- 7 

— 

60 . . 

40-55 

— 

44 5° 

153 

— 

67 .. 

40-50 

. . — - 

44-5° 

11-2 

— 

87 .. 

46-55 

— 

45° 

9-0 



The amount of liquor put through the press was 
050 gallons less 175 gallons remaining in the press, 
fiat is to say, 875 gallons. * 

Treatment of washed Peru sugar by steam in vacuum. 
10 tons of the same washed Peru sugar as used in 
lc previous experiment were then dissolved in wo ter 
•d drawn into the Claassen pan. Steam was passed 
rough the liquor for a little more than an hour, 
t owing to the slow rate at which the liquor entered 
|p pan some of the liquor did not get more than 
^minutes’ treatment. The final temperature was 
5°, aiid the pressure 635 mm. Water was then 
ded to bring the density down to 54° Brix. Klarit 
66% on weight of sugar) was added and the 
^uor pumped through the filter-press. 

The pump took a long time to fill the press, but 
fterwards worked satisfactorily. ‘The outflow was 
mch greater than in the case of the untreated washed 
'eru sugar, and the amount pint through the pres$; 
'as 1800 gallons. : 


Time from 
starting of 
press, 

Pres- 

sure, 

Temp. 

of 

effluent. 

Brix. 

Level of 
liquor 
from top 
of tank. 

Rato of 
flow, gull. 

Remarks. 

min. 

20 .. 

lb./scj. In. 

. 77“ . . 

44° 

in. 

per min. 

Press full 

27 .. 

15 ! 

. — . . 

48° 

. . — . . 

34 0 . 

— 

88 . . 

22 

. — 

40-5“ 

. . — . . 

30 0 

— 

43 .. 

25 

. — . . 

40-5° 

. . — 

27-7 . 

— 

49 . . 

27 

. — 

40-5“ 

— 

27 a 

— 

02 .. 

82 

. 80“ . . 

40“ 

. . 40 . . 

22 2 

— - 

70 . . 

30-40 . 

. — . . 

40“ 

. . — . . 

20 2 \ Tank almost 
180 / empty 

88 . . 

30-40 . 

. — . . 

47*5“ 

. . 54 . . 


The press was then steamed off, the percentage of 
klarit brought up to 2%, and a further quantity of 
liquor run through the press. The results are given 
in Table IVb. 


Table IVb. 


Time from 
starting of 
press, 

Prer- Temp, 

sure, of 

Ib./sq. in. effluent. 

Brix. 

Level of 
liquor 
from top 
of tank, 

Rate of 
flow, 

Rail. 

Remarks. 

min. 

8 .. 

15 .. 71° .. 

48“ 

in. 

per min. 

Press full 

7 .. 

25 . . — . . 

48° 

, , — , . 

27-7 

— > 

11 

25-35 . . — 

47 5° 

. , — 

22-8 . . 

— . 

17 . . 

80-40 . . — 

47 5“ 

. . — . . 

19 8 

— 

02 .. 

35-40 . . — . . 

47“ 

. . 32 . . 

9-8 .. 

— 


The amount of liquor run through the press was 
1075 gallons, less 175 gallons remaining in the press. 
Hence the total amount run through the press was 
1800, plus 900 gallons — 2700 gallons, compared with 
875 gallons with the untreated liquor. 

Laboratory control tests were carried out. In the 
first experiment witli raw Peru sugar it was found that 
inversion occurred to a slight extent during the steam 
distillation. Thus after one hour’s distillation the 
apparent purity as indicated by the quotient had 
dropped from 96*70 to 90*71, and when the liquor 
left the vacuum pan the quotient was 96*45. The 
acidity per 10 c.c. of the liquor was 2*2 c.c. A T /100 
sodium hydroxide, using litmus as indicator. 

In the second experiment with washed Peru sugar 
the acidity was reduced by the addition of lime to 
neutrality against litmus, but it was acid to phenol- 
phthalein. Similar inversion, however, occurred, the 
quotient dropping from 98*59 to 98*20 during the 
time the liquor was in the pan. It is possible that 
low-pressure steam would have reduced this inversion 
to a negligible quantity. 

Throughout the steam treatment in the Claassen 
pan no loss of sugar through entrainment was notice- 
able. 

Conclusions. 

The optimum time required for distillation natur- 
ally varies with the sugar to be treated, but from 
30 to 60 minutes is usually sufficient if the live steam- 
coil is of suitable proportions. Longer time than 
this was taken in the large-scale experiments ’ on 
account of the unsuitability of the steam-coil, and 
also to ensure that the optimum time had been 
exceeded, for it would not have been possible to 
repeat the experiments then. The increase in 
filtration efficiency is usually about 100%. A more 
exact statement is impossible, because it is difficult 
, to obtain satisfactory methods of comparing rates 
of filtration in the laboratory. The viscosity of a 
sugar solution rapidly decreases as the temperature 
rises, and it is almost impossible to filter two solutions 
r and keep them lit tho same temperature. The best 
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method is to use two suction filters heated in a steam 
oven and connected to the same filter-pump. Ordinary 
conical funnels in a steam-oven will, however, give a 
fair idea of filtration values, though, of course, the 
amount filtered is small. 

The advantages of the method on a commercial 
scale are numerous and very obvious. Either raw 
sugar liquors or the partly exhausted syrups — 
even affiliation syrups— can be advantageously so 
treated before filtration. As mentioned above, the 
decolorising power of a given carbon is increased, 
because the carbon is not obliged to absorb so large a 
quantity of gums ; but the authors have not yet 
carried out any quantitative experiments. After 
treatment by their process the amount of the decolor- 
ising carbon required to filter efficiently any sugar- 
liquor is smaller if the carbon is added for the purpose 
of filtration, and not for the sake of decolorisation 
only. 

The process is covered by British Patent Applica- 
tion 30,977 of 1923. 


a-NAPHTHOLAURIN. A METHOD FOR 
DETECTING SMALL QUANTITIES OF 
a-NAPHTHOL IN THE PRESENCE OF 
J3-NAPHTHOU 

BY .TOI1N EDMUND DRIVER, B.SC., A.I.C. 

The preparation of a blue dyestuff by the action of 
carbon tetrachloride on a-naphthol in alkaline 
solution is described in British Patent 172,177. 

It has been shown (Baines and Driver, Chem. 8oc. 
Trans., 1923, 123 , 1214) that the action of carbon 
tetrachloride on metallic derivatives of phenol, and 
of the cresols, results in the formation of aurin or of 
the corresponding trimethylaurin. In continuing 
this work the present author has investigated the 
action of dry carbon tetrachloride on the sodium and 
potassium derivatives of the naphthols. In the case 
of a-naphthol, an acid dye is formed. It dissolves 
in aqueous sodium hydroxide to form a beautiful 
deep blue solution, from which it is precipitated in 
flocks on addit ion of excess of hydrochloric acid. All 
attempts to crystallise the substance have been 
unsuccessful, and therefore a sample has not been 
obtained pure for analysis. However, from previous 
work (Baines and Driver, loc. cit.), there is little 
doubt that the dye consists chiefly of a-naphtholaurin, 
(HO.C 10 H 6 ) 2 C:C 10 H 6 :O. 


The change in colour from red to blue in passing 
from the simpler benzenoid aurins to the correspond- 
ing naphthol compound is in agreement with common 
experience in the study of other types of coloured 
compounds. In confirmation of these viewB, it is 
found that j3-naphtliol, in which the para- position 
to the central carbon atom is occupied, gives no such 
dyestuff. 

These facts provide a simple method for distin- 
guishing between the naphthols, and also for deteoti 
small quantities of a-naphthol present as impure^ 
in samples of j5-naphthol. For pharmaceutical ? ^ 
other purposes it is essential that /h naphthol shdWS 
be free from the a-compound, but the usu^l methods 
of detection leave much to be desired. The office* 
test of the British Pharmacopoeia consists in 
the sample, in boiling aqueous solution, wi ^ 
chloride. The precipitate formed should be white 
changing to brown, and should have no violet tinge 
showing the absence of a-naphthol (c/. Schaeffer 
Annalen, 152 , 281). This test has the advantage o 
simplicity, but does not give satisfactory indication* 
of the presence of a-naphthol when the proportion 
of the latter is very small. 1 

Procedure . — In order to distinguish between thl 
naphthols, 2 — 3 c.c. of carbon tetrachloride are addcl 
to a few milligrams of the sample dissolved in aqueou| 
caustic soda. The mixture is heated on the water 
bath for ton minutes, preferably with the addition 
of a little copper powder as catalyst. a-Naphthol 
gives a pure, deep blue solution, which on exposure 
to air slowly changes to green. In the case of 
^-naphthol the solution is pale yellow. 

To detect small quantities of a-naphthol in the 
presence of the /3-compound, 0*5 g. of the sample h 
dissolved in 20 c.c. of 10% caustic soda. 10 c.c. of 
carbon tetrachloride and a little copper powder are 
added, and the mixture is heated to boili g foi 
30 minutes. A blank experiment is carried o in with 
an equal quantity of pure /3-napln •' >1. T ,mi twe 
liquids are then filtered through glass -\ol, Pd the 
colours compared in Nessler glasses, i . j’ ra sence 
of le*ss than 0*005 g. of a-naphthol in 0*5 -\ ra ' fi h 
sufficient to give the solution a distinct grev • n tinge 

It is essential that the carbon tetrachloride used ii 
these tests should be fret) from chloroform, since 
both the naphthols give blue solutions when boiler 
with chloroform in alkaline solution (Lustgarten 
Monatsh., 3, 720). 

The author desires to thank Professor F S. Kip 
ping, F.It.S., for his interest in this w r ork. 

The Chemistry Department, 

University College, 

Nottingham. j 
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A NEGLECTED CHAPTER IN CHEMISTRY: THE FATS.* 

BY E ERANKLAND ARMSTRONG and JOHN ALLAN. 


This account of our knowledge of the fats and of 
some of the many problems needing study, particu- 
larly in the organic branch of chemistry, is mainly 
Avritten with the hope of reviving interest in them as, 
part from physical and analytical investigation, no 
ther province of chemistry has been so little studied 
jring recent years. This is, no doubt, almost 
ljirely due to the considerable experimental difticul- 
es which confront the worker and to the need for 
Laking a mass attack on the subject by the whole 
aff of a research school during a number of years 
Tore any measure of success can be obtained. It is 
:r intention mainly to consider the subject from the 
>int of view of the origin and the significance of the 
:s — botanist, chemist, and physiologist alike have 
interest in this question. We shall strive to 
licato what has been already established as well 
the lacunae in our knowledge. We shall propound 
.cations and seek answers, thereby hoping to 
Simulate the interest of our colleagues. 

I. — The Fatty Acids. 

As is well known, the natural fats, both animal 
nd vegetable, are usually triglycerides of straight- 
lain fatty acids in which all throe hydroxyl groups 

■ glycerol are acted upon either by the same or by 
i lie rent fatty acids, the product being termed either 

simple or a mixed glyceride. Fatty diglycerides 
> not normally occur as such, but they may be 
•rmed by fermentative action. The place of one or 
ore of the fatty acid radicals may be taken, however, 

■ an acid of a different kind, as, for example, phos- 
l>ric acid in the case of lecithin. Other alcohols 
sides glycerol are found associated with fatty acids, 
bey constitute the waxes, which are mixtures of 
fers of monohydric alcohols with the fatty acids of 
Jh molecular weight and occur as a rule in other 
its of the plant than the fats, which are practically 
mined to the fruits and seeds. Their function seems 
he that of protection against water, and not that 
'a reserve energy-producing material. Tn lecithin 
!C third hydroxyl group of the glycerol is coupled 
r an ester union with phosphoric acid. It will be 
?ar that the opportunity for isomerism and stereo- 
imerism in this group is large, and that the number 

possible arrangements even of such apparently 
nple materials as glycerol and a few fatty acids is 
nsiderable. 

Wo arc once more brought face to face with the 
riety which nature is able to evolve from apparently 
nple materials. We shall use the term fats as 
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covering both the solid fats and the liquid oils ; it 
avoids confusion often present in the lay mind, re- 
sulting from the use of the term “oil” for mineral 
and essential oils. 

The fatty acids which occur in nature in the fats 
as glycerides range from C, to C 24 , inclusive. It is a 
remarkable fact that only acids with an even number 
of carbon atoms are present ; this fact will be dis- 
cussed further later. 

Tho waxes contain still higher saturated acids and 
range from C 14 to C 30 . 

Both saturated and unsaturated acids occur, somo 
fats — liquid oils — being particularly unsaturated and 
liable to undergo change. A special class contains 
an hydroxyl group ; in it occur both saturated and 
unsat u rated forms. 

Lastly there are the cyclic acids of the chaul- 
moogric series. 

A brief summary of the chemical structure of some 
of the members of each group seems desirable to 
facilitate the understanding of the second portion 
of tho paper ; it will show the many gaps in our 
knowledge. 

The saturated acids , CiJLhO,. 

The saturated acids call for little comment — 
they all contain a straight chain of carbon atoms, 
and no isomerism is possible ; they crystallise in one 
form only, the crystal unit being composed of two 
molecules arranged end to end with the carboxyl 
groups adjacent to each ot her. It is of interest that the 
synthetic acids containing an odd number of carbon 
atoms in this scries are many of them count iotropic 
— they have two melting points and crystallise in 
two forms. This difference is ascribed by Garner and 
Randall to alternative methods of arrangement of 
tho two molecules of the acid which go to make up 
tho crystal unit. 

The unsaturated acids , CnHau 2 0 2 . 

Myristoleic acid, C 14 H 26 0 2 , has been isolated by 
Tsujirnoto as a constituent of sperm and dolphin oils, 
being chiefly responsible for the iodine absorption 
of the lower fractions of the methyl esters. It is 
shown to have the structure : 

CH 3 LCIl,j 7 CH:ClILCH 2 ] 3 C0 2 H. 

It is of interest that the cthenoid bond is in the 
same position with regard to the CFT 3 group as it 
occupies in oleic acid as well as in erucie acid. 

Palmit oleic, acid, C 16 H 30 O 2 , is not a common con- 
stituent of oils, at any rate in other than very small 
amounts, but it occurs in greater quantity (17%) in 
whale oil, from which it can be separated in almost 
•pure state, and to the extent of 12% in skin grease* 
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It gives a solid iso-acid melting at 21 °-22° under the 
same experimental conditions as oleic acid forms 
elaidie acid. The position of the ethenoid bond in it 
is unknown. 

Oleic acid. — This acid is characteristic of every fat, 
and its presence gives to the fats Homo of their best- 
known attributes. A number of isomeridcs are 
theoretically possible according to the position 
occupied by the ethenoid bond; there is also the 
possibility in each instance of cis-trans geometrical 
isomerism. 

Several isomeric oleic acids, fl J8 H 34 0 2 , have been 
described, viz - 

(1 ) Ordinary oleic acid, which has the ethenoid bond 
in the middle of the chain between carbons 9 
and 10, counting the C0 2 H group as 1. It has 
the formula : 

CH 3 l(m 2 ] 7 CH:CH[CH 2 1 7 C0 2 H. 

(2) Hepatic oleic acid, 12:13, was identified by 
Hartley as having the structure:— 

<JH 3 | CH 2 1 4 *CH :(TI-[CH 2 J 10 ’CO 2 H . 

(3) Iso-oleic acids of unknown constitution are 
formed during the distillation of commercial 
stearin or during hydrogenation of oleic acid. 
Moore has provisionally ascribed an 11:12 
ethenoid structure to one of these. 

(4) Oleic acid, 2:3, was prepared by Le Sueur 
from stearic acid. 

(6) Elaidie acid, in.p. 44-5°, which is the geometrical 
solid isomeride of liquid 9:l0-oleic acid. 

It is customary to describe oleic acid as the Irans 
acid for reasons of which we must plead ignorance, 
though it is usual in other eases of geometrical 
isomerism, in the absence of any definite) evidence, 
to regard the more stable higher-melting form as 
the irans isomeride, which would therefore lead us to 
assign this structure to elaidie acid. The latter is 
obtained by the action of nitrous acid on oleic acid 
and can be reconverted into it. 

In agreement with us, Muller and Shearer as the 
result of X-ray measurements regard elaidie acid 
as a irans compound. Accordingly the relationship 
of the two acids is to be expressed by the formulae : — 

ClVreil 2 ] : ()H CH a [Cll 2 ] 7 CH 

I! li 

HC[CH 2 ] 7 C()oH COoH[CH 2 ] 7 -CH 

Elaidie — tram acid. Oleic — cis acid. 

The abundant occurrence of oleic acid is no 
evidence in itself that it is the most stable form 
in the chemical sense ; rather the contrary, in view 
of its production as the result ot chemical changes 
induced by enzyme action in the living cell. There 
is no evidence that elaidie acid is a natural product. 

(0) Pet roseli nio acid, said to be oleic aeid-0:7, 
is obtained from parsley. It melts at 33° — 34° 
and is represented asS — 

CH 3 *L(JH 2 V0H:CH-LCH 2 | 4 -CO 2 il 

It also has a stereoisomeric elaidie form. 

(7) (Jhciranthie acid, m.p.30°, is very similar 
to petroselinic acid: its constitution has not 
been determined. 


Erucic acid, CyT^Oj. — This occurs as a glyceride 
in cruciferous oils, etc. : it has been usually regarded 
as a irans acid but we prefer to assign this structure 
to the isomeric brassidic acid, and in this view we 
have again the support of Muller and Shearer. The 
acids accordingly have the subjoined formulae, the 
ethenoid bond being between carbons 13 and 14, 
that is the same distance from the CH 3 group as in 
oleic acid. 


CH 3 [CHo 




>C - Cv 

W X H 

Erueic acid. 

ClI 3 -[CH 2 k /H 

\c .. c< 


/[CHjLj'CO.H 


h/ n [CH 2 ] u -C0 2 H 

Brassidic acid. 


o 


Unsalurated acids , C n // 2 n- 4 0 2 . 

Linoleic (linolic) acid, C ls H a2 0 2 . — Great confusic 
is introduced into attempts to determine the stru> 
tural formulae of this group of acids owing to the 
being four geometrical isomerides possible of ear 
substance. Probably more than one linoleic ac 
occurs in the animal and vegetable fats, but wheth 
the isomerism is structural or geometrical cam: 
be stated. 

The accepted formula for linoleic acid is : — 

0H 3 *[CH 2 1 4 *CH:CH'CH 2 *CH:GH'[CH 2 ] 7 .CO 2 H 
13 12 10 9 

The acids of Chinese and Japanese wood oil, varioi 
named elaeostearic and ekeomargaric acid, 
characterised in particular by the readiness \ 
which they undergo oxidation. This suggests 
other arrangement of the ethenoid bonds in t’ 
and the latest constitutional formula suggested 

CH s -[CH 2 ] 3 *CH:CH-CI1 2 C11 2 ’CH :CH-[CH a | 7 *CO„ 

14 13 10 9 


V n saturated acids G\,7/ 2n _ 0 O 2 . 

Linolenic’ acid with three unsat uralcd etlu 
linkages oilers opportunity for still greater isoni 
and confusion. The formula suggested by Erd 
and Gohlsobel has the double bonds between ca 
9 and 10, 12 and 13, 15 and 10. Salway ast 
the presence of a grouping :- - 

— CH : CH CH : OH-CH : CH — 

14 13 12 11 10 9 

but this conflicts with the formula agreed for 1 
acid. This field invites further investigatin' 
much has to be done first to characterise t 
saturated acids and their decomposition pr 

The more unsaturated acids have not 
isolated : they occur in the oils derived from 
animals as -evidenced in the analyses in Tab 

Acids 

Ricinoieie acid, C 18 K 34 0 3 , is the acidic coi: 
of the principal glyceride of castor oil. It 
ethenoid bond as in oleic acid between 
9 and 10 and the hydroxyl groux* on carbi 
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^pressed by the formula : — 

CHy[CH 2 ] 5 -CH(OH)CH 2 C/H 

HC [CH 2 ] 7 C0 2 H. 

It thus occupies an intermediate position between 
eic and linoleic acicis, if it be supposed that the 
y'droxy compound precedes ethenoid bond for- 
lation. 

It is optically active ; nitrous fumes convert it 
L to the stereoisornerie ricinelaidic acid. 

It remains only to mention the closed-chain acids 
; the chaulmoogric series, which an? isomeric with 
noleic acid, but contain only one ethenoid bond. 


Mixed ‘glycerides. 


Our knowledge of the processes of nature enables 
l to be stated that in all cases selective action is 
work choosing one form of a substance out of 
any for further elaboration. Materials, whether 
ey be proteins or carbohydrate derivatives, 
ii., are made to a definite geometrical pattern 
most as if they were laid down against an existing 
niplate. The fats in nature form no exception 
this rule, the fatty acids being stored in the form 
mixed glycerides which are asymmetric and 
Ter from one another in the location of a particular 
;ty acid radical in the glycerol molecule. 

A diglyeerido may thus be either : — 

f /OK, /OR* 

C :i H 6 (-OR 2 or O a H 6 < ok; 

MJRo x OR* 


[hi 1st for a triglyceride there are three alternatives - 


OK, 

/OR 2 

/OR 

cc 

W tv 1 

C,H 5 ; OR! 

N ORj 

C 3 H ' OR 
x OR. 


(llyee rides, as is well known, are hydrolysed by an 

I r/vme named lipase, but we have no knowledge as to 
)\v a given preparation of lipase would behave* 
raids the three isomeric triglycerides represented 
>ve. They might be hydrolysed at the same rate, 
different rates or in stages. In order that such 
Astions can be answered, it appears eminently 
irable that all these compounds should be prepared 
l their properties studied. 

>Ve arc able to report some experiments by ( -. W. 
ore on the saponification of fully acid esters and 
ee rides with alcoholic potassium hydroxide. He 
is that the primary esters of the higher fatty acids 
hydrolysed at the same rate* in eipiimolceular 
icentration, and eoneludes that t lio a-mono- 
eerides of the acids would also be hydrolysed at the 
lie raft*, lie was unable to prepare ^mono- 
,iiti to compare its behaviour with the u-isomeride 
big to internal rearrangement in the molecule 
ing place, but lie was abh‘ to show that trilamin 
1 monolaurin arc changed at the same rate and 
<t tiie hydrolysis does not take place in stages, 
t is probable, indeed, that the action of lipase is 
affected by the nature of the fatty acid radical 
cpt in so far as this may have a secondary influ- 
i; in affecting the nature of the emulsion between 
ymo and glyceride. 


The synthesis of glycerides of definitely known 
structure is complicated by the possibility of internal 
rearrangement and the wandering of acyl groups in 
the molecule. Fischer has used aeetoneglycerol : — 

CH.> CHCH./OH 

i ‘ i 

0-CMe s -0 

as the starting-point for the preparation of a-mono- 
glyeeridcs such as a -monolaurin, a-monopalmitin, 
a-monostcarin. These are readily converted into 
such triglycerides a^s a-lauro-a^-distearin on treat- 
ment with the corresponding acid chloride and 
quinoline or pyridine : — 

OHoCHCHU CH 2 CHOH 2 

i ‘i r iii 

OA OH OH OA OB OB 


Under similar conditions the a-iodohydrin gives 
a diacyl derivative, presumably aft, which, however, 
owing to the wandering of an acyl group, changes to 
the symmetrical aa derivative : 

CH./CH’CH 2 ch.,uhch 2 

I “I I III 

OH OR OB OR OH OB 


On introducing the third acyl group A the final 
product : — - 

CHvCH0H 2 

i "i i - 

OB OA OB 


is isomeric with that above, having a higher melting 
point and lower solubility in accord with its sym- 
metrical structure. 

A method for the preparation of mixed glycerides, 
in order to be of many-sided applicability, must, be of 
such a nature that tin* three OH groups of the 
glycerol can be so differentiated that it is possible 
to treat them differently at. the individual stages of 
the process ; the starting material must, therefore, 
be such that two of three substitutable groups in the 
glycerol are at lirst masked and are uncovered only 
in the further eourse of the synthesis and then only 
successively. A substance fulfilling these require- 
ments is the compound 2-phcnybr>-hydrox\ methylox- 
a/.olidine : — - 

HOOH/diCH.NH 

‘ i ‘i 

O -CHPh 

suggested by Bergmann, which lias but one alcohol 
group available for esterilication. A second, how- 
ever, can be produced by the action of acids, whereby 
it is hydrolysed to benzaldehyde and aminopropvlene- 
gheoi, H()UH 2 ( 1 H(Oil)*(!H 2 NH 2 , and finally the 
third is produced by treating the last compound with 
nitrous acid. 

The actual physical properties of a fat are due 
to the nature of the glycerides of which it is composed. 
Two fats may contain the same acid radicals in much 
the same proportions and yet appear very different 
in texture, melting point, etc. factors which are 
of the greatest importance in their technical applica- 
tion. Thus analyses of cacao butter and of South 
American mutton tallow made in our laboratories 
show that the percentage of fatty acids obtained from 
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them is very nearly the same and yet the two fats 
are entirely different 


Myrhtic acid 
Palmitic arid 
Stciuii* at Id . 
Oleic add 
Lluol< ic acid 


Cacao 
buttei . 
0 

23 2 
33 0 

41 8 
1 4 


Mutton 

tallow. 

J 5 
21 0 
30 0 
43 0 
5 0 


Crystallisation from solvents lias been the usual 
means of effecting the separation, but a far more 
satisfactory method is required. We would go so 
far as to say that this is the most pressing practical 
problem awaiting solution in this field of inquiry. 

The glycerides in butter fat are mainly mixed 
glycerides. Oleopalmitobutyrin has been isolated, 
and it is probable that the whole of the butyric acid 
found in the fatty acids exists in this form. 

Tiie mixed glycerides in lard have been carefully 
studied by Amberger and Wiesehahn, who have 
compared those isolated with those synthesised and 
those obtained by their hydrogenation. They have 
identified the presence of — 

/M\a 1 1 1 1 it o - ay - < listeari n . 

/TStearo-ay-dipulmitin. 

a-Olco-jBy-distearin. 

a-f^ilmito-^y-diolein. 

/3-Oleo-a-palmito-y-stearin. 

Beef fat contains tristearin, distearopalmitin, and 
dipalmitostearin ( Dekker). 

In palm kernel oil, Bonier lias identified the 
presence of the following glycerides - 

Oaprylrnyristo- olein, m.p. 14° 
Dilauromyristin, m.p. 33° 
Laurodimyristin, m.p. 40° 
Dimyristopalmit in, m.p. 45° 
Myristodipalmitin, m.p. 51° 

Oleodistearin and olc'odipalmitin are said to he 
constituents of cacao butter; in addition it must 
contain either triolein or glycerides containing two 
molecules of oleic arid. 

II. Tins Distribution of the Fatty Acids in 
Nature. 

We shall consider the fascinating question of the 
distribution of the fatty acids in nature under the 
headings of animal, vegetable, and marine animal 
fats, etc., adopting this order mainly because it 
corresponds to increasing complexity. The published 
information with regard to the fatty acids present in 
natural fats is scanty, but we are able to include data 
with regard to a number of fats based on analyses 
carried out in our laboratories mainly by the ester 
method by Drs. C. W. Moore, C. H. Clarke, and others 
during the last twelve years. Until quite recently 
but little work in this direction has been performed ; 
in future no fat can be considered to have been 
properly characterised until a full analysis of this 
type has been made. The method, of course, gives 
only ari approximation, but with much experience 
comparable, trustworthy results are obtained. Failing 
the complete analysis, some information as to the 
composition of a fat is given by the iodine value and 
saponification equivalent. 


Animal fats. 

The animal body contains a variety of fats accorc 
ing to the part of the body in which the 
occur ; in addition, the nature of the body fat 
influenced by the composition of the food which tl 
animal eats. The particular fatty acids taken i 
the food are liable to pass into the body fat and in 
the milk fat, though the fats themselves are brok( 
down in the processes of digestion to be subsequent 
reconstituted after absorption. Consequently, 
cannot be said that oaeh animal is characterised by 
specific kind of fat, though, inasmuch as most animi 
live on a diet which is characteristic of the speci 
it is broadly possible to associate specific qualit 
with the fat of each anfmal. Further, abnorn 
feeding usually means an abnormal body or milk ff 
lienee the variations encountered by the analyst 

For example, hogs fed on dried fish yield lard c 
disagreeable fishy taste, and the modern practice 
America of feeding hogs on maize is stated to h; 
produced much softer lards than used to be obi air 
Similar differences arc to be observed with taller 
cattle fed on grass on the plains of South America 
Australia give a harder tallow containing more sa 
ated fatty acids than those fed on oil cakes wl 
are richer in olein. 

Horses fed continuously on grass or green foe 
deposit a fat very similar to that of the sheep ano 
whereas the fat of a horse when corn-fed is more oi 
corn-fed animals give rise to softer fats than t 
fed on grass. 

Fish, which feed on smaller marine animals 
taining fats of high iodine value, normally contf 
fat with an iodine value of 1 10 ; when fed on na 
tallow the iodine value of their fat fell to 79. 

Lew kowit sell quotes the following figures : — 


Fat from 
Rabbit— vtIM 

til UK* 

(loose - vn i M 

wild, behl in captivity 2 ye.u^ 
domestic 
lion - wild 

domestic 


Iodine vali 
101*1 
04 4 
W 6 
07 0 
07 0 
70 0 
00 0 


as illustrating the very marked influence of d 
and life habit on the character of the fat. 1 
case of the goose the feeding on fish may expia 
high iodine value. 

In connexion with their researches on viti 
Cliannon, Drummond, and Holding have begi 
study of th( l alteration in the composition of 
fat produced bv the inclusion of various oils 
daily diet of cows. The cows were given first i 
roots and hay diet, then this, plus coconut or t 
oil, then the basal diet again, then this supplei 
by cod liver oil, and were finally put out to p 
In all cases the cod liver oil period was markc 
fall in the fat content of the milk. The ara 
supplement produced surprisingly little chc 
the analytical characteristics of tiie fat, but 
the cod liver oil period the values varied mr 
showing the passage of the cod liver oil or t 
its constituents into the milk- the iodine 
nearly doubled, the saponification value fc 
,237 to 221. 
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The fat in the eggs of hens fed on barley had an 
>dine value of about 70 ; this rose to 97 when 
nseed was substituted and to 120 with hemp seed, 
he body fat of the hen in the last instance also had an 
>dine value of 119. However, the fatty acid from 
ie purified egg lecithin had a normal iodine value, 
lowing that not every fatty acid can enter into the 
icithin molecule. 

The stored reserve fat of ihe connective tissues 
jntains more olein than that of the internal tissues, 
i for example the fat around the kidneys. 

In very fat animals including marine animals the 
>dinc value is progressively less in the layers of fat 
lore remote from the skin, the surface fat conseq- 
uently containing most olein and having the lowest 
iclting point. In the hog, Ilenriques and Hansen 
bserved the following melting points of the fat : — 

At ft depth of 1 cm. . . . . . 33 7 r ’ 

„ „ „ 2 „ . . • • • • 34*8 I> 

,, „ „ 3 „ 37 0° 

„ „ „ 4 ,, 39 0° 

ill organs as the kidney and liver etc. in which 
tabolism is active contain fats with a much higher 
me valuo than the connective tissue fat, and 
*tley has shown that the unsaturated acids contain 
fibers even of the 2n-0 and 2n~8 series analogous 
hose of the fish liver oils. Wc shall discuss the 
lificance of this difference in connexion with the 
abolism of the fats, remembering for the moment 
it the liver is the site of the formation and degra- 
iion of fats. 

(hitter or milk fat is remarkable in that it contains 
isidcrable amounts of the lower fatty acids volatile 
a current of steam, in particular butyric acid, 
ich is absent from the vegetable nut oils. It 
Ltains no acid less saturated than oleic, and only 
all quantities of stearic acid. 

Vbout 30% of the non-volatile acids are composed 
oleic, but the proportion of this increases as the 
tat ion period advances. H uman milk fat contains 
uly 50% of oleic acid and has an iodine value of 
compared with about 33 for butter. The percen- 
e of tat in the milk varies very much with different 


mals : — 


Human 

. about 3 5 

Cow . 

. . „ 3 :> 

Dotf . . 

io r> 

Coat 

4 0 

Ass 

. „ 1-3 

l'JK 

0 4 

Elephant 

20 

Dolphin 

41 


,he stored fats of the connective tissue, consisting 
he main of stearin and pal mil in, with a proportion 
olein, all substances relatively stable towards 
Using agents, arc converted in the liver into 
lly unsaturatod, easily oxidised acids with the 
ic number of carbon atoms ; tills represents an 
Tniediate stage before the break down into simpler 
iducts, the combustion of which presents no 
ticulty in the cells of the body. The outstanding 
rk of Hartley lias proved the liver of pigs to 
dain the following acids in addition to palmitic 
1 stearic, approximately one half of the acids 
‘sent being unsaturated: 

1) An oleic acid with the unsaturated link between 
carbons 12 and 13, which is therefore isomeric 


with ordinary 9 : 10-oleio acid. 

•v • ... ’-V*' . ’ * **’ • " ' 


(2) Two linoleic acids, one of which has the un- 
saturated linkages between carbons 9 : 10 
and 12 : 13. Curiously enough no linolenic 
acid is present Linoleic acid is present in 
greater amount than oleic acid. 

(3) At least 10% of an acid. C 1 - 20 II 3i O 2 with 20 
carbon atoms and belonging to the C u H 2 n - 8 
series. 

Some special explanation seems necessary to 
account for the presence of this acid, as the saturated 
arachidic acid is only present in lard in traces at 
the most and it affords an instance of the synthetic 
activity of the liver in building up fatty acid chains. 

Whilst in herbivorous animals fats are largely 
formed from carbohydrates, in flesh-eating animals 
the fat of the food is the usual source of the fat of 
the body, but it may arise from other materials. 
Fats are emulsified and hydrolysed in the intestine, 
the soluble glycerol and fatty acids diffuse into the 
epithelium cells, where the fats are re-formed and 
pass via the chyle and the blood to the cells of 
adipose tissue where they are stored. The fat has 
the same composition here, so far as concerns the 
identity of its fatty acids, as it had in the food, as 
is evidenced by the appearance of unusual fatty 
acids when they are administered in the food. 

Obviously mixed glycerides, derived for illustration 
from cacao butter, will be hydrolysed by lipase in 
the intestine and the fatty acids recombined in the 
connective tissues to form quite other simple or . 
mixed glycerides such as are characteristic of the 
animal. 

When the stored fat is required to bo utilised 
it is again rendered soluble in the blood for trans- 
portation, the active agent being the enzyme lipase; 
This enzyme is widely distributed in the body and 
occurs also in many oil seeds ; it lias been established 
that it can act both as an analytic and a synthetic 
agent. Much remains to be done in studying the 
distribution and the nature of the activity of the 
lipase. The liver Is the organ which plavs the chief 
rdle in the preparation of the fats for subsequent 
changes. 

The fact that fat may arise from carbohydrate 
food was first firmly established by Lawes and Gilbert, 
in their classical experiments on the fattening of 
cattle and sheep nearly 70 years ago. Whether 
fats can also arise from proteins is a controversial 
question. Under abnormal conditions, as for example 
glueosuria, there is definite evidence that fat is 
converted into sugar, the seat of conversion being 
the liver, which is likewise the organ in which the 
synthesis is effected. 

Vegetable fats. 

Compounds of fatty acids in the form of fats 
or waxes are of as frequent occurrence throughout 
the vegetable kingdom as they are in the animal 
kingdom. It is to be noted, however, that whilst 
the fatty glycerides aro found in all animal tissues 
and organs, tbo same statement cannot be made 
regarding plants since it is almost without exception 
in the fruits and seeds that the mixtures of glycerides 
which constitute the vegetable fats are found. An 
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example of departure from this is the presence of 
fat in certain rhizomes, as for instance those of 
Cyperu s os c uhntas. 

An outstanding fact in connexion witii the vege- 
table fats is t ho fixity of their composition The 
iodine value and saponification equivalent of the 
commercial oils, of which enormous quantities are 
used originating from all paits of the world, show 
a minimum of variation. This is particularly the 
case with col ton seed oil— the fine breeding to which 
the cotton plant has been subjected for the purpose 
of the staple seems reflected also in the constancy 
of the composition of the oil. 

It would appear that the oil contained in seeds 
is a food reserve for the germinating seed, but it 
is doubtful if this explanation can be made; applicable 
to such fruits as the olive, that of the West African 
oil palm, and others, where large proportions of oil 
are found in the pulpy pericarp, which is separated 
from the embryo by a hard woody shell and is in 
all probability dispersed before germination takes 
place. As a sidelight on its utility or otherwise it 
may be mentioned that the germination of palm 
nuts is much more rapid and certain, if the oily 
pericarp bo removed before the nuts are planted. 

Tn other parts of plants, as for instance on the 
stems and leaves of the Gramincc, in the bark and 
roots of most trees, and even in the petals of flowers, 
fatty acids are found combined with a diversity of 
monohydric and a very few dihydric alcohols in the 
form of waxes. 

‘ This marked difference in composition indicates 
a provision of the tw r o classes of material for entirely 
different purposes, and whilst the fats are obviously 
food reserves, the waxes act as resistants to protect 
the vegetable tissues from water penetration and 
the resultant destruction which would follow. 

The saturated fatty acids in the vegetable fats 
are as numerous as those, occurring in animal fats 
(prominently C 6 to CU), but the unsaturated acids 
are almost wholly C 18 acids, and their unsaturation 
is not known to exceed three ethenoid linkages. 
Probably very small amounts of palmit oleic acid 
do occur in a number of vegetable fats, but this has 
not been proved with, any degree of certainty. 

It cannot be said that plants of the same 
botanical order yield fats ha\ing the same com- 
position, though this is sometimes the case. 
The Pal mat for instance produce nuts very similar 
in character which yield fats all of which are remark- 
able for the large percentage of glycerides of low 
molecular weight which they contain. A considerable 
number of these fats are found in commerce, and so 
generally is this fact in their composition recognised 
that they are frequently classified as “ nut oils. 0 

Keen from the Palmer, however, fats can be 
obtained which do not exhibit this special feature, 
since that obtained from the pericarp of Ehris 
yuineensis is the well-known palm oil, a fat having 
many of the characteristics of and approximating 
in composition to a soft tallow, whereas the kernel 
fat is one of tin* most prominent ‘‘ nut oils.” 

This difference in the properties of fats from differ- 
ent parts of the same fruit is not confined to the 


Palmer, but is also exhibited by members of > 
other orders. Thus the mesoearp of StiUingia ■ 
sebifrra (order Euphorbias cm) yields the well-known 
solid fat, Chinese vegetable tallow, whilst the seeds \ 
furnish a liquid yellow oil having marked drying 
properties. 1 

In the case of the olive, however, the pulp and 
kernel fats are very similar to each other when both 
are extracted from fresh material, but the kernel oil, 
as usually marketed, is highly rancid, being prepared 
from residues left after the pulp oil has been extracted. 

[n a few cases the family to which a plant 
belongs is indicative of certain characteristics which 
can be observed, particularly in the composition of 
the fat in various parts of the seed. A specific 
example of this is to be found in the genus Palmer, ^ 
in which the fat of the endosperm is marked by the 
peculiarity that it always contains an unusually st 
percentage of unsaturated glycerides and a h v ‘^ 
content of glycerides of saturated acids contain 4 
10, 12, and 14 carbon atoms. The endosperm 
these fruits is developed in the interior of a h 
woody shell which, in the early stages of the forrf f 
tion of the endosperm, contains a highly sacchaiF 
liquid, the endosperm itself developing from 
glutinous slime to the hard almost horny cone 
in which it is found in the ripe seed. It migh 
expected that the fat in such a seed w r ould b 
similar composition throughout its mass but, 
Richardson has shown in the case of the cocoi 
this is not so since the fat contained in that port 
of the seed next to the shell, which includes the tell 
or thin brown skin which surrounds it, contain*- 
much higher percentage of unsaturated acids thai 
found in other parts of the kernel. It is proba 
that this difference is due to the presence of a grea- j 
proportion of olein in that part of t lie seed, since ah a 
with an increased iodine value, which is a measifi 
of the unsaturation, there is also a marked incrcsl 
in the saponification equivalent', a measure of t'/ 
average molecular weight of the glycerides. 1 

From the examination in our laboratory of a lay 
number of coconuts from all parts of the, world , f 
W. Moore has been able to establish this as a gem r 
feature of many varieties of Cocos nucifara , i‘ 
investigation of the seeds of other members of 
order Palmai w r ould seem to indicate that the pc 
liarity is general. Such highly different palms 
Elcris gain ten sis, which furnishes the West A frit 
palm kernel, and the Brazilian Attaint, which is j 
source of babassu kernels, exhibit the same charail 
istie feature. The same applies to the kernel o il/ 
ough in a less pronounced degree. If 
T aiiek 1. 


Brazil nut, though 


Comparison of Oil from thru whole Kernel and Kenu 
l\(rtn<jH of the Coconut. 

l’utingsoil. > 


Malay States 

Sap nut. 
etjuiv. 

. 214 

Iodine 

value. 

SaiKmil. 

ujuiv 

244 2 

I wl- 
va 

Malabar (Cochin) 

. 2 lu 

! S-7 

27)2 5 

4, 

Java 

. 2i4-r» 

H 5 

202 1 

. 5 

Celebes Islands 

1210 & 

0 0 

210 7 

2 

Philippine Islands 
Tiiuidad . 

2111 

7-3 

241 8 

:i 

.. 210 

S 0 

240(1 

:i 

Fiji Islands 

. . 217 Ti 

6 5 

2270 

2 


On the other hand an analysis after the s 
manner of the testa obtained from arachis nuts 
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almonds gave figures indicating an exact similarity 
between the oil contained in this part of the seed and 
that in the \vhole endosperm. 

Table II. 


Comparison of Oil from the whole. Kernel and Kernel 
Parings of various Nuts. 


Pul m kernoln 
IUIi.umi kernels 
Jira? II nuts . . 
Almonds (sweet) 
Vrachls 


Kernel oil. 


Parings oil. 


Sap >nit. 

Iodine 

Saponif. 

Iodine 

equlv. 

value. 

equlv. 

value. 

2310 .. 

13 5 . 

240 0 

29 0 

221 2 

12-2 

2411 

22 8 

289-2 

104 8 

290 6 

114-3 

290 1 

1010 

289-4 

100-5 

296 0 

970 

296 0 

95 0 


The enzyme lipase appears to be absent or at least 
in a quiescent form in resting seeds, but it develops 
during germination when the stored-up fat is hydro- 
lysed to fatty acid and glycerol. There is a con- 
Itinuous production of sugar, both sucrose and dex- 
*~'w, which must come from the fat , the sugar in its 
ifn acting as the antecedent of st arch . The work of 
111 Fiirtli with sunflower and castor oils has estab- 
jtLed that, during germination, there is a fall in the 
Secular weight of the acids as indicated by an 
tease in the saponification value and a lowering 
It he iodine and acetyl values. In other words, 
bier fatty acids are being formed from the higher 
rls at the expense of the unsaturated linkages and 
hydroxylated carbon atoms which constitute the 
ik points in the chain. 

As Gerber lias shown, during ripening so long as 
} seed is soft and green, more oxygen is used than 
carbon dioxide eliminated. When the seeds 
, some hard and the testa coloured the reverse is 
* case, more carbon dioxide being eliminated than 
i ygen used. Finally in the ripe seeds the oxygen 
, ake becomes the greater again. In the olive, 
tich contains mannitol in the unripe condition, this 
:oliol and protein disappear as fat is formed. 

Juno 30. July 30. Aug. 30. Sept. 30. 

Fat. . . . 14 . . 5 5 . 29 2 . . 02 3 

I Protein .. — .. — .. 14 0 .. 4 2 


i ie change from carbohydrate into fat in the case 
monds is exemplified in the following : — 

June (3. July 4. Aug. 1. Sept. 1. 

exlrose ..0 0 4 2 . . O . . 0 

icroso 0 7 . . 4 9 . . 2 8 . . 2 0 

,tlTh .. 210 .. 141 .. 0 2 .. 5-4 

it... .. 2 .. 10 .. 37-0 .. <44 

is stated by Kussow that in most woody plants 
•h is in part converted into fat during the winter, 
reverse process taking place in the spring. Low 
leratures favour the former change ; higher 
jeratures induce the latter, 
le investigation carried out by H. L. White on 
condition of the oil in soya beans during germina- 
has shown that while the oil is being used for the 
ishment of the growing plant the processes of 
ibolism continue to supply fatty acids of praoti- 
r the same degree of unsaturation, at least up to 
formation of the first set of leaves. 

) far as we are aware, the changes in the nature 
>f an oil during the ripening of the seed have been 
studied in detail in one case only, viz., that of flax or 
inseed oil, and we are particularly fortunate in being 
ilk) wed to make reference to certain unpublished 
•esults of l)r. J. V. Eyre, which he has communicated 
o us privately, which are of the highest importance 
md interest. 


Oil formation occurs moderately early in the life 
of the seed, and proceeds at a rapid rate, amounting 
approximately to 3% per day on the dry seeds over 
a period of ten days. The unsaturated nature of the 
oil of the seed (which is the well-known characteristic 
of this drying oil) becomes more and more pronounced 
as the seed advances in age, as evidenced by the 
following figures : — 


Hays after 

Oil on dry seed*, 

Todlne value 

flowering. 

% 

of oil. 

10 

2-5 

114 

14 

15 1 

119 

17 

31 1 

J 27 

23 

37 

143 

28 

37 

170 

35 

39 

180 

61 

3fl 3 

100 


The greatest rate of increase in the iodine value of the 
oil takes place after the oil content has attained its 
maximum value. 

The flax seed shortly after fertilisation consists of 
a white envelope containing an aqueous fluid ; during 
the early days solid material accumulates and the 
seed swells, becoming green about the J4th day. 
From this point carbohydrates, oil, and protein 
are rapidly accumulated and t lie curves showing 
the increase in oil and that in carbohydrate and 
protein combined are roughly parallel. The iodine 
value of the oil when it first appears is probably 
as low as 100. Extracts from young seeds have a 
high fatty acidity which rapidly decreases as the 
seed ages, showing either that glycerol appears later 
than fatty acid or that synthesis of the glyceride 
does not occur immediately. 

Marine-animal fats. 

The variations in the nature of the body fat of 
animals according to species, food, and location of 
fatty tissue lias already been indicated. The differ- 
ences thus created are most strikingly exhibited 
amongst the fats obtained from marine animals. 
Even the briefest consideration of their properties 
necessitates their division into three groups, viz. : — 

(1) Fish oils obtained from the bodies of various 
fish. 

(2) Liver oils, obtained from the internal organs, 
chiefly the liver, of various fish. 

(3) Blubber oils, obtained from the fatty tissue 
of marine mammals. 

Our knowledge of these fats is still very inconv 
plot e and very much that is published as to their 
composition must be accepted with considerable 
reserve. As a class, however, they contain glycerides 
of certain highly unsaturated fatty acids (CnHsn- 8^2 
and C„Ho n _ l0 0 2 ), a fact which clearly distinguishes 
them from the terrestrial animal and vegetable 
fats. It is probable that acids containing 18, 20, 
22, and 24 carbon atoms exhibit this extreme state 
of unsaturation, and it would appear also that the 
characteristic “ lishy ” odour which is possessed by 
all of them as generally prepared, is due to the 
presence of oxidation products of these highly 
unsaturated glycerides. 

The bodies of lisb of which the livers arc rich 
in fat rarely contain more than a small percentage 
of fatty glycerides and the reverse also holds good. 
The liver fats can generally be distinguished from 
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acids may bo present. It would appear that whatever 
may be the mechanism of synthesis, there is a 
tendency to form compounds with 18 carbons, 
produced it may be from three molecules of glucose, 
either as such or in the form of the nucleus of starch, 
the other fatty acids may be formed by secondary 
reactions from the 0 1(t molecule ; there would be 
reason to expect much the same mixture of acids 
in all fats, at least qualitatively, if the same mechan- 
ism were concerned in every case. There is a good 
deal known about such secondary changes, par- 
ticularly in relation to the theory of /9-oxidation 
first enunciated by Knoop and subsequently elabo- 
rated by Dakin. 

If it be admitted that C lfl acids are derived from 
starch or from glucose by one of the processes sug- 
gested, the method of formation of palmitic acid 
(\ Q and the higher acids C 20 , C 24 requires some 

consideration. 

The summary on page 3 indicates that increasing 
^saturation is roughly a function of the length of 
he chain and that C I8 acids are not really much 
tore in evidence when other acids are present with 
hem than are the lower and higher members. 

Palmitic acid may well be formed as the result 
f a /3-oxidation process, and when palmitoleic and 
nyristic acids accompany it we are inclined to this 
iew. In other cases some mechanism to account 
or its direct synthesis seems desirable ; this wo are 
lot yet in a position to suggest. 

The formation of higher acids C* to C 24 is still 
nore difficult to explain — since Hartley found them 
11 the pig’s liver derived in all probability from C 18 
i<*id in the tissues — they may perhaps arise by the 
ondensation of small fractious produced during 
he oxidation of stearic acid in vivo. The location 
the ethenoid linkings has to be determined before 
inch questions can be answered. 

In vivo, in the animal, the hydrogen attached to 
he p or the third carbon atom of a fatty acid is 
iclected for oxidation so that a long chain compound 
oscs two carbon atoms every time. For example, 

[> he nyl valeric acid becomes phenylpropionic acid 
md this in turn benzoic acid. Butyric acid is 
ioitverted first into /3-hydroxybutyric acid and then 
nt o acetoacetic acid : 

[Tfj*t/H a *CH 2 *C0oH-^CH 3 *CH(0H)*(JH 2 *C0 2 H-? 

| CH 3 COCli 2 C0 2 H. 

A 11 exactly similar change is brought about by 
i.vdrogen peroxide, as shown by Dakin, when 
koto-acids and the corresponding ketones are 
brined. This is, however, not the only action of 
lydrogen peroxide, as there is undoubtedly some 
ixidation in both the a- and the /-position. Working 
vith stearic acid Ciutterbuek and Paper show that 
he relative amounts of the acid undergoing P~ and 
/-oxidation are of the order 7 to 1 respectively. It 
* suggested that /-oxidation may also take place 
>> the body, but Dakin considers that all the physio- 
ngical evidence is against this. 

Embden has shown that in the liver acetoacolic 
kid is only formed from the higher fatty acids with 


an even number of carbon atoms ; this is not only 
a striking confirmation of K noop's theory, but also 
indicates that the degradation of the higher acids 
is progressive, t wo carbons being split, off each time, 
and that there is no break in the middle of the chain 
in oleic acid, for example, which might lead to the 
formation of Cy units. 

A clue to the mechanism of the oxidation of the 
fatty acids which contain an uneven number of 
carbon atoms is afforded by Finger's proof that 
in diabetic organisms they are converted into glucose 
about in proportion to the amount of propionic 
acid they might furnish through /9-oxidation. Accord- 
ing to the evidence, propionic acid is presumably 
converted into lactic acid or pyruvic acid, and it 
is well known that the former is quantitatively 
and the latter partially converted into glucoso in 
the diabetic organism. 

The mechanism of /3 oxidation lias been fully 
studied by Dakin, who lias proved that a p unsaturated 
acids are formed in the animal body either indirectly 
through the intermediate formation of hydroxy- 
acids or directly. 

In the liver, as Hartley's work lias shown, un- 
saturated acids are formed both from stearic and 
oleic acids by the introduction of an ethenoid bond 
between carbons 12 and 13. If oleic acid is formed 
in nature from stearic, it follows that the ethenoid 
bond is introduced between carbons 9 and 10 and 
in linseed, as Eyre has proved, unsaturated acids 
are formed during ripening. The question arises 
as to whether these ethenoid bonds are introduced 
in their final positions at specific points of weakness 
in the chain of carbon atoms or whether there has 
been a migration of the bond from some other point 
where it was first formed to its present position. 

Tt would lead us too far to discuss the migration 
of ethenoid bonds- a phenomenon well known to 
t he organic chemist- - but the conversion of oleic 
acid into palmitic and acetic acids, together with 
smaller quantities of lower homologucs of palmitic 
acid on fusion witJi potash, a reaction involving 
both oxidation and shifting of the ethenoid link, 
may be recalled in this connexion. 

There is a good deal of evidence known to the 
organic chemist that acids of a homologous series 
show an alternation in properties between the odd 
and even members. This applies to the dibasic 
acids of the oxalic series as well us to the monobasic 
fatty acids as (‘ha lienor and Thorpe have shown. 
In the former instance, in addition to differences 
in physical properties, another property is the ease 
with which the even members of the series are 
produced by the direct oxidation of suitable sub- 
stances, whereas the yield of the odd members is 
very small, except under carefully regulated con- 
ditions, the substance being oxidised to the next 
lower even number. Thus ricinoleic acid on oxida- 
tion with nitric acid yields azelaic acid, C 0 H 16 O 4 , 
and suberic acid, ( < i H 14 0 4 , in about equal proportions, 
although theoretically only azelaic acid should be 
obtained. The authors quoted consider that in 
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district and tlie centre of what might be called the 
produce importation of Britain. 

With all this going on the citizens of Liverpool 
had yet time for the other side of life, the higher 
side — its humanities. The presence of the University, 
the outcome of magnificent endowments that 
citizens of Liverpool had bestowed, pointed to the 
fact that science w as not forgotten here. If, as 
a result of their meeting, the Society could leave a 
message behind, it should be one of encouragement 
to the citizens of Liverpool to go on taking an interest 
in science and all that science means, and to go on 
taking an even greater interest in the University, 
if that be possible. Much as Liverpool had done, 
it was only a tithe of what she would be able to do 
in t lie next twenty years if she took advantage of all 
the facts science could lay at her feet. On behalf of 
the members of the Society he thanked the Lord 
Mayor and the Vice-Chancellor for their welcome. 

The Kino an Patron. 

The President recalled the fact that his Majesty 
the King had very graciously become Patron of the 
Society on the occasion of the present meeting, and 
he proposed that the following loyal telegram be 
sent : — 

“ Members of the Society of Chemical Industry 
assembled at the University of Liverpool at their 
Annual General Meeting beg your Majesty to accept 
this expression of their gratitude for your Majesty’s 
gracious patronage and this assurance of their loval 
devotion. (Signed) President.” 

This was agreed to with acclamation. 

Appointment of Scrutineers. 

The President announced that Dr. Auden, Prof. 
Bannister and Dr. C. 11. Clarke were willing to act 
as scrutineers for the ballot for the election of the 
Council, and it was agreed that they should be 
appointed as such. 

The President formally declared the ballot closed. 
Honorary Members. 

The Minutes of the last Annual Meeting having 
been taken as read : 

The President reported the fact, which had 
already appeared in our Journal , that the Council 
had added two more distinguished names to their 
short but very notable list of Honorary Members, 
namely, those of Dr. Ernest Fourneau and 
M. Armando Solvay. 

M. Fourneau was working at the Pasteur Institute 
in Paris, and was probably one of the finest manipu- 
lators, as a pure organic worker, amongst chemists 
to-day. His early brilliant work, the production of 
a lumbar anaesthetic, which with the delicacy of 
wit so characteristic of France he named Stovaine as 
a compliment to this country, would be well remem- 
bered. His later work, even more remarkable, had 
been the identification of the kl Bayer 205 " cure 
for sleeping sickness and its synthesis. It would be 
;,T ~' ~ ^Wmans had proposed to keep 


this remedy secret, contrary to the customary 1 
usage of all civilised nations, and to use it as an 
offensive weapon. The French, thanks to M. Four- 
neau, hail been able to frustrate this action, and the 
specific would now be available for the use of the 
whole world. M. Fourneau’s work was so remarkable 
that the Council felt that in honouring him they 
were certainly honouring themselves. t 

The name of Solvay hardly required any commenda- 
tion in Liverpool, and in taking M. Armando Solvay 
into their ranks they took the head of the great Solvay 
organisation, the son of a very illustrious father, a 
man who himself occupied the very highest positioi 
in the great firm, both technical and otherwise 
M. Solvay ’s interests in the prosecution of pur 
science and the encouragement of pure science wer 
probably well known to many. 

Both these gentlemen would have liked to 1: 
presmit at the meeting, but unfortunately they ha 
been prevented owing to other engagements. I 
felt sure the meeting would most cordially appro 
the selection of these two Honorary Members. 

The following Report of Council was taken as rer 
Retort or Con noil. 

The Council has the honour to submit to ■ 
Members the following Report on the activities 
the Society of Chemical Industry during the y 
1923-24:-- 

M nnber&hip. 

The number of members on the register at Jul 
1924, is 4831, as compared with oOfiO on June 
1923. Since the last Annual Meeting 225 mem 
have been elected, 47 former members have ' 
restored to membership, and the losses through d< 
resignation, etc., have been 498. 

The Council regrets to have to record the (h 
during the past year of the following 40 men 
of whom 10 were Original Members - 

Dr. G. H. Bailey, Harold J. Bailey, Hiif 
Barker, Ernest Bentz, Frederick W. Berk, Fr 
Bloomer, Dr. Charles E. Calm, Edgar V. Chai 
Dr. Frank Clowes, Louis C. Daniell, F. M. Dick 
Sir James J. Dobbie, F.R.S., Lincoln W. Evr 
Farrington, Thomas Fox, Jr., W. If. Francis, J 
Gall, Robert G. Grimwood, James Hope, A. E. 
han, Fred KuttrotT, Dr. Albert R. Ledoux, Wil 
Leonard, Charles Lorleberg, James McAlley, J 
Mansfield, William E. Mouisdale, Dr. E. K. Mu 
8. K. Muspratt, William F. Oburg, Edgar Ri 
F. G. Adair Roberts, Dr. S. P. Sadtlcr, Fre 
Scard, Dr. J. E. Stead, F.R.S., George B. 

William Thomson, Alexander E. Tucker, J 
Wilkie, and Herbert T. Wilkinson. 

Dr. F. Clowes (Original Member) was Pres 
the Society in 1897-98. 

During the past three years a considerable 
of members have had to relinquish their men 
owing to lack of employment, and the Cm 
made arrangements whereby they may rosi 
membership on payment of the current yc 
scription only. It is satisfactory to note th 
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former members have already taken advantage of this 
concession. 

The following table shows the gains and losses in 
membership during the past five years : — 

1919-20 1920-21 1921-22 1922-23 1923-24 


Membership 

beginning 

year 

at 

of 

5236 

5612 

5654 

6270 

5060 

Gains 


633 

472 

282 

288 

272 

Losses 


267 

430 

666 

498 

498 

S T ot Gain or Loss 4*376 

4-42 

-384 

-210 

-226 

Membership 
lend of year 

at 

5612 

5654 

5270 

5060 

4834 


Honorary Members. 

Llie Council, a year ago, conferred the honorary 
mbership of the Society on the following distin- 
ished chemists 

Prince Ginori Conti, Professor C. F. Chandler, 
>nsicur Paul Kestner, Prof. J. Sakurai, and Sir 
J. Tata, and to this list it has now added the 
rnes of Prof. E. Fourneau and Monsieur Armand 
Ivay. 

Council. 

Dr. E. Frankland Armstrong, F.R.S., retires from 
* office of President at the close of the Annual 
neral Meeting, and the Council has nominated as 
, successor Mr. W. J. Uglow Woolcock, C.B.E., 
General Manager of the Association of British 
emical Manufacturers. 

Mr. E. V. Evans and Sir William J. Pope, K.B.E., 
\ r e been re-elected Honorary 'Treasurer and Honor- 
r Foreign Secretary, respectively. 

The four Vice-Presidents wlxo retire this year 
' Mr. Julian L. Baker, Mr/C. S. Garland (who will, 
wever, remain on the Council as Chairman of the 
emical Engineering Group of the Society), Sir 
ix Muspratt, Bart., and Sir Wm. J. Pope, K.B.E., 
lo remains on the Council as Honorary Foreign 
Tetary. 

Y) these vacancies tin* Council has nominated Dr. 
Frankland Armstrong, F.R.S., Prof. J. W. Hinch - 
, Prof. J. C. Philip, F.R.S., and Sir Richard 
irelfall, K.B.E., F.R.S. 

Pour Ordinary Members retire from the Council, 
d to fill the vacancies thus created six nominations 
e been received, and a ballot is being taken, the 
ult of which will be made known at the Annual 
.'ting. 

Local Sections. 

he following changes take place in the represen- 
on of the Local Sections : — 
moriea : Chairman, Mr. H. S. Miner (vice — . 
L R. H. McKee). 

irmingham : Chairman, Prof. G. T. Morgan 
i — Dr. E. B. Maxted). 

Imadian Pacific : Secretary, Dr. R. H. Clark 
Mr. J. A. Dawson). 

) emical Engineering Group : Chairman, Mr. 

• Garland (vice — Mr. J. A. Reavell). 

asgow : Chairman, Mr. D. A. McCallum (vice — 

W. E. Moodie). 


Montreal : Chairman, Mr. J. B. Bell (vice — Mr. 
F. W. Horner). Secretary, Mr. M. C. C. McFee, in 
place of Mr. 0. F. Bardorf. 

Newcastle : Chairman, Prof. W. M. Haworth 
(vice — Mr. A. Trobridge). 

Nottingham : Chairman, Mr. G. J. Ward (vice — 
Mr. S. F. Burford). 

South Wales : Chairman, Mr. W. R. Bird (vice — 
Capt. H. Vivian). 

Dr. H. E. Cox, Honorary Secretary of the South 
Wales Section, resigned in consequence of his removal 
to London, and Mr. H. W. Webb was elected his 
successor. 

Mr. F. E. Dickie has resigned the Secretaryship 
of the Shawinigan Falls Section, hut his successor 
has not yet been appointed. 

The Council records with great regret the death 
of Mr. J. M. Wilkie, for many years Honorary Secre- 
tary of the Nottingham Section, and who, a year ago, 
was elected Chairman of the Section. Mr. Wilkie 
was a keen and energetic member of the Society, and 
(lid much excellent work as an honorary official of 
the Nottingham Section. Mr. S. F. Burford, the 
previous Chairman, very kindly undertook the duties 
of the office for the remainder of the session. 

The Council desires to convey its cordial thanks 
to the retiring officers for their services to the Society. 

The formation of one or more Local Sections in 
India has been proposed, wit h the objects of obtaining 
new members for the Society, and also as a means of 
bringing together the chemists of the country and 
assisting generally in the promotion of the interests 
of Chemical Industry there. 

W An Overhead Committee, representative of the 
Society's membership in India, has been formed to 
consider the practicability of carrying on Sections at 
Bombay and Calcutta. 

' Associates of the Sections. — The scheme under which 
Local Sections have been permitted to elect students 
as Associates has been adopted during the year by 
the Birmingham and Newcastle Sections, and has 
been found to serve a useful purpose by the Sections 
who previously took advantage of it. Associates 
who must be under twenty-five years of age when 
elected, may continue as Associates until attaining 
the age mentioned, or for three years, whichever is the 
longer period. They pay a nominal subscription, 
and have the right to attend the local meetings, but 
they have no vote in the affairs of the Section, and 
do not receive the Journal. Many persons elected 
Associates have subsequently become members of 
the Society. 

A nnual Mectin gs. 

At the Annual Meeting of the Society in '1923, held 
in Cambridge the invitation of the Liverpool Section 
to hold the Annual Meeting there in 1924 was unani- 
mously accepted. 

The Council has received an invitation from its 
Yorkshire Section to hold the Annual Meeting in 
1925 at Leeds and recommends its acceptance. 
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Me88el Medal. 

The Council has awardod the Messei Medal for 1924 
to the Right Hon. Viscount Leverhulme, and it will 
be presented to him at the Annual Meeting on the 
occasion of his delivering the Messel Memorial 
Lecture. The subject of the Lecture is “ Science and 
Religion.” 

Finance. 

The audited Balance Sheet and Statement of 
Income and Expenditure account of the Society, 
and of the Messel Fund for the year ending Decem- 
ber 31, 1923, will be laid before the Annual General 
Meeting. 

p In view of the continued necessity for exercising 
the strictest economy, a House Committee, consisting 
of the President, Hon. Treasurer, Hon. Foreign 
Secretary, with Mr. Julian L. Baker, Prof. J. W. 
Hinchley, and Mr. W. J. U. Woolcock (Chairman), 
has been appointed to control the business affairs 
of the Society, and to report regularly to the Council. 

Journal. 

The Council has devoted constant and most careful 
attention to the development of the Journal as a 
weekly publication. Several economies have been 
introduced with the result that the expenses of 
publication have been considerably reduced. The 
appearance of the Journal has been materially 
improved by the adoption of a uniform paper for all 
Sections, by a slight increase in the widlli of the page, 
and by the substitution of a larger and clearer type 
in place of that formerly employed. 

The Journal for 1923 (52 issues) contained 3026 
pages of text (Review 1264 : Transactions 510 ; 
Abstracts 1252) compared with 1958 in 1922 (24 
issues), and 13 IS pages of Advertisements in 1923, 
as compared with 918 in 1922. 

Some new features have heen introduced into 
Chemistry and Industry, with t lie object of rendering 
it increasingly attractive and useful to its readers, 
and it is believed that the development of the corres- 
pondence column lias proved both interesting and 
stimulating to chemists generally. 

At the inception of the weekly Journal the Council 
was aware that the cost of establishing it on a firm 
footing would exceed any additional revenue which 
a weekly journal would produce during its first year, 
and they therefore temporarily invested £5000 out of 
income as development fund to meet the increased 
outlay. This investment has been sold, and the sum 
realised has-been used for the purpose mentioned. 

Bureau of Chemical Abstracts. 

An important, step was taken in conjunction- with 
the Chemical Society in forming the Bureau of , 
Chemical Abstracts. The Bureau, which has for its 
aim the unification of British Abstracts now super- 
vises the preparation of the Abstracts in Applied 
Chemistry, hitherto published by the Society, and 
those in Pure Chemistry, hitherto published by the 
Chemical Society, and is under the management of a 
Committee consisting of representatives of the two 
Societies. The Society of Chemical Industry is 
represented by Dr. E. F. Armstrong, Mr. Julian L. 


Baker, Mr. E. V. Evans, and Sir Wm. J. Pope ; ihe^ 
Chemical Society by Dr. Irvine Masson, Prof. G. T. 
Morgan, Prof. J. F. Thorpe, and Prof. W. P. Wynne, 
and the Chairman is Prof. J. C. Philip. The Society 
will bear the expenses of producing and printing the ' 
Abstracts in Applied Chemistry during the current^- 
year as hitherto, and any expenses common to 
two sets of Abstracts will be borne in equal proportio. 
by the two Societies. j, 

Mr. T. F. Burton has been appointed Editor ip \ 
full control under the Bureau of the preparation and, ; 
publication of the Abstracts in Pure and Applied , 
Chemistry from the beginning of 1924, and he > / 
assisted in the work by a group of Assistant Editors; 
with special knowledge of the subjects dealt with. ( 

Transactions and Anmial Reports. / ;] 

On the establishment of the Bureau it became!* 
unnecessary to continue the services of the Publica$ 
tions Committee, whose work had been chiefly conr 1 
cerned with the Abstracts section of the Journal 
and the Council took the opportunity of conveying 1 
to the members of the Committee “ the best thank 11 
of the Society for the most satisfactory manner ii? 1 
which they have voluntarily discharged the duties 1 lc 
of the supervision and preparation of the Journ't , 
since its inception, thereby enabling the Society* l 
fulfil one of its prime functions in a manner whi^-. 
has redounded to the credit of all concerned.” 
particular, mention was made of Messrs. J. L. Bak r “l J 
W. J. A. Butterfield, C. F. Cross, H. HemingwdjJfJ 
W. It. Hodgkinson, E. Grant Hooper, J. 11 
C. A. Keane, A. R. Ling, W. Macnab, H. R. ProetTf 
W. F. Reid, and L. T. Thorne, who have served 
the Committee for upwards of ten years. 

Tn order to assist in carrying on the publication 
the Transactions and the Annual Reports of tu 
Progress of Applied Chemistry, in the meantime^ 
Committee consisting of Messrs. J. L. Baker, W. 
Coleman, .1. W. Hinchley, W. R. Hodgkinson, 
Grant Hooper, W. F. lteid, and W. G. Wagner, w| 
appointed, with Mr. T. F. Burton as Editor. 

Leonard Bequest. 

Early in the present year, intimation was recoi\j 
that Mr. W. J. Leonard, a member of the Sociej j 
who died in September, 1923, had, by a Codi fh 
dated August 19, 1921, to his will directed liis trustor 
to pay to the Society the sum of £5000 as soon as j 
definite scheme for the provision either by the Socic 
or in conjunction with other Chemical Societies of I 
building and accommodation to form a cent IT 
Institute or Club for chemists has been decided ujJ 
and is being carried into effect, the decision of 
trustees as to whether such scheme has been dechl 
on and is being carried into effect or not to be fij 
and binding upon the Society. In the meantif 
the income from the Fund will be paid yearly to f 
Treasurer of the Society for the general purposes, 
the Society for a period of seven years from the ti 
of the testator’s death, or until before the expiratt 
of such period a definite scheme has been deci<( 
upon. But if at the expiration of such period- 
seven vears no definite scheme as aforesaid is be| 
carried into effect, then the Trust Fund shall 
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o and form parUof the testator's residuary estate. 
The Council decided to open a fund to be called 
The Leonard Bequest Fund/* into which all monies 
all be paid, including the income from the Trust 
md. 

Chemistry House . 

the President (Dr. E. F. Armstrong) shortly therc- 
Fer put forward a detailed scheme for the purpose of 
airing a home for such of the Chemical organisa- 
ma as aro willing to join together to secure offices 
the same building, and the Council of the Society 
|nimously authorised him to consult other inter- 
im Societies and the Federal Council with a view 
carrying it at once into effect if it be found prao- 
able. The scheme has been referred to the Federal 
uncil, who have appointed a Committee to con- 
ler it fully. 

British Empire Exhibition . 

The Society has co-operated with the Association of 
itish Chemical Manufacturers and other Societies in 
^anising the Section covering Pure and Applied 
icinistry, and is represented on the Joint Committee 
Dr. H. Levinstein, who acted as Chairman of the 
unmittce, and Mr. E. V. Evans. This Committee haa 
Jpniscd the Scientific Exhibit. Under the Chairman- 
ip of Dr. E. Frankland Armstrong the Publicity 
•mmittee has published a series of pamphlets, 
iied by Dr, Miall, written in popular language 
aling with the Scientific Exhibit, and has arranged 
e publication of “ Chemistry in the Twentieth 
iiturv,” a scientific record of the state of chemistry 
the time of the Exhibition as illustrated by the 
m title Exhibit. 

"he Council joined in the Scheme promoted by the 
titute of Journalists for the erection of a stall at 
Exhibition where Trade and Technical journals 
uld be on view, and at this stall (No. 277 in 
Palace of Engineering) the Society’s Journal is 
>layed from week to week, along with the Annual 
»>rts. 

Co-operation. 

! ) is with groat pleasure that the Council places 
record the growth of co-operation between the 
jety of Chemical Industry, tho Allied Societies, 
other scientific bodies. In particular, it welopmes 
special arrangement made last year, whereby 
ows of the Chemical Society could purchase 
nnistry and Industry at a considerable reduc- 
n in price, and a similar arrangement, with 
newhat altered terms, is in operation during 
\ current year. Tn order to give further facilities 
xich Society to acquire the publications of the other 
■iety a reciprocal arrangement has been entered 
> between the Society of Chemical Industry and 
Chemical Society, by which members of tho 
mor can obtain the Abstracts in Pure Chemistry 
the price of £1 10s. per annum, and Fellows of the 
e mica l Society can obtain the Abstracts in Applied 
cmistry for ft similar amount, 
the scheme arranged between the two Societies 
der which A papers intended for the Chemical 
iety may be rWl at provincial local sections of 


the Society of Chemical Industry has been success- 
fully continued, during the present year. A similar 
arrangement has been entered into with the Faraday 
Society. 

Consideration is being given to a proposed scheme 
under which persons may become members both of 
the Society of Chemical Industry and the Chemical 
Society on payment of a reduced total entrance fce.j 

An arrangement has been made with tho Institu- 
tion of Chemical Engineers for supplying those of 
its members who are not members of the Society 
with Chemistry and Industry on tho same terms as 
it is supplied to Fellows of the Chemical Society ; 
in rot-urn for this the Journal of the Society will be 
adopted as the official organ of the Institution, 

A proposal from the Institute of Brewing to share 
with the Society the expenses of writing and setting-up 
the Fermentation Section of the Annual Reports of\ 
the Progress of Applied Chemistry w r as approved, 
and the selection of the author of the Report wfill in 
future be a matter of arrangement between the 
Society and the Institute. 

At the request, of tho Britisli Electrical and Allied 
Manufacturers’ Association, the Council undertook 
the organisation of the Chemistry and Physics 
Section of the World Power Conference which is being 
held at Wembley from June 30 to July 12, and it 
has deputed the carrying through of the arrangements 
to the Committee of the Chemical Engineering Group. 
In addition to the Section mentioned, a Gas and 
Fuel Section lias been added as an outcome of tho 
activities of the Group. 

Many joint meetings have been held during the 
year, both at home and overseas Sections, with other 
Societies and Institutions. 

It has been tho custom of the Society for the past 
two or three years to hold a Dinner for its members in 
London in the autumn, and last year the scope of the 
function was widened, the Dinner taking place under 
the joint auspices of the Society of Chemical Industry, 
the Chemical Society and the Institute of Chemistry. 

Representation on Outside Bodies. 

The Society is associated with t lie aotivit ics of many 
outside bodies through representatives nominated 
to their Councils. A list of these representatives 
will be found in the Journal. The following recent 
alterations in tho list have to he recorded : Prof. 
J. W. Hinchley has been appointed on the General 
Board of the National Physical Laboratory in place 
of Prof. F. G. Donnan retired, and Dr. R. T. Colgate 
has been appointed to the Committee on Tests of 
Graduated Glassware* in place of Mr. J. L. Baker, 
resigned. 

Delegates from the Society have alt ended the 
meetings of the British Association for the Advance- 
ment of Science, in Liverpool, 1923 ; the Annual 
Meeting of the American Chemical Society, 1924 ; 
tho International Cement Congress, 1924 ; the 
Jubilee Celebrations of the Physical Society of 
London ; the Inauguration of President Stratton at 
the Massachusetts Institute of Technology, and the 
National Gas Exhibition at Birmingham. 

Dr. E. F. Armstrong has been invited by the 
Council to . represent the Society on the occasion of 
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the celebration, on June 16, 1925, of the Centenary 
of the Discovery of Benzene by Faraday in the Royal 
Institution. Ho will also attend the Centenary 
Celebrations of the Franklin Institute to bo held in 
Philadelphia, Pa., in September. 

Mr. W. F. Reid will represent the Society at the 
Kelvin Centenary Celebrations in London in July. 

The Empire Sugar Supply (Technical) Committee, 
formed by the Society of Chemical Industry some 
years ago, has been re-elected, and Mr. J. L Baker 
inis agreed to act as Chairman in place of Prof. A. It. 
Ling, resigned. 

Latham Research Fellowship. 

Through the good officer* of Mr. C. F. Cross, F.R.S., 
the Society received the gift of £300 from Sir Thomas P. 
Latham, Bart., for the purposes of a Research 
Fellowship. Two chemists have held the Fellowship 
in succession for one year each. Mr. James Craik, 
M.A., B.Sc., the first ' Fellow, carried out research 
work at St. Andrews University under the direction 
of Prof. J. C. Irvine, F.R.S., and the results are 
embodied in a paper entitled “ The Mechanism of the 
Oxidation of Typical Carbohydrates with Hydrogen 
Peroxide and Ilypochlorous Acid,” which, with a 
predatory note contributed by Mr. Cross, is published 
in the Transactions of the Society (1924, pp. 171-177). 

Mr. Leslie Hall has worked under the direction of 
Dr. Charles Doreo at the Borough Polytechnic on 
the Constit ution of Lignone and the J Jgno -Celluloses. 
A paper containing the results of this research is in 
course of preparation, and will also be published in 
the Society’s Transactions. 

The subjects of these researches were selected by 
Mr. Cross, who has exercised a constant general 
supervision over the whole of the work. 

Grants. 

In response to an appeal for a gift of books to the 
Tokyo Imperial University Library, received from 
Sir t. Gollancz, it was resolved to make good as far 
as possible any loss in respect of the Society's publica- 
tions that the Library may have sustained. 

Since the last Annual Meeting of the Society grants 
have been made to the Chemical Society's Library 
(£100), and to the British Empire Exhibition, 
Scientific Exhibit (£500). 

Dr. J. T. Conroy, in moving the adoption of the 
Annual Report of Council, said lie thought most 
members would feel great regret to see that the 
drop in membership, started two years ago, was 
still continued. The reason no doubt was that men- 
tioned in the first paragraph, lack of employment, 
but the efforts made by the Council in improving 
the Journal , including the Abstracts, and in other 
ways, must appeal to chemists and tend in the long 
run to increase the membership. He hoped that 
increase of membership would begin to take place 
at a very early date. The Council had done very 
good work for the Society, and the members were 
all very thankful for their efforts. - „ * , 


Dr. R. S. Morrell said that the Report show* 
restless energy on the part of the President and Counc 
and of all the Officials of the Society. There we 
several points in the Report that appealed special 
to him. There was the proposal to grant the form 
tion of one or more Local Sections in India. T 
Indian chemists were becoming moro and me 
active, and we should have the value of their coi 
munications on the raw products of India, to supp 
ment the excellent reports from the Imperial Instill 
and the Government. In reference to the Journ 
he felt that the literary character of the articles 
Chemistry and Industry was most stimulatii 
refreshing the reader before he ventured into t 
narrow strip, sometimes rather stony, of the Trans? 
tions or plunged into the vast forests of the Abstrac 
He considered that the Abstracts w ere the best 
any language whatsoever. There was no ot: 
Society in the section of industry in which he v 
particularly interested which gave such admira 
Abstracts. He was sure that all members wo 
welcome the efforts of the President in connex 
with the proposed Chemistry House. It was 
institution of an ideal social side, and was ahr 
verging on the millennium. With the Council of 
Society working in co-operation w ith other organ 
tions, it was to he hoped that that ideal would s 
bo realised. The Report contained many instai 
of valuable co-operation on the part of the Soc 
with other Societies, as was shown in the ext 
at Wembley and in many other directions. It 
to be hoped that the Society would be cqu 
successful in time in settling the designation of cl 
ists and in clearing up the confusion that now exi 
between chemists and pharmacists. He had n 
pleasure in seconding this Report, which lie w r as 
would be received with hearty appreciation In 
members of the Society. 

Mr. W. Cullen said that he thought the Co' 
might have issued the Report at least a wee 
advance of the meeting, in order to give men 
the opportunity of reading it beforehand. 

As he had pointed out last year, the meeting 
the one opportunity in the whole year when men 
met together to discuss the affairs of the Soeic 
a whole. He thought it would be desirable in f 
years to consider the advisability of devoti 
little more time to the general meetings of the So 
These were, after all, the Parliament of the ' 
Society. 

The President then put the motion to the me 
and it was carried. 

Financial Statement. 

Mr. E. V. Evans (Hon. Treasurer), in presc 
the balance-sheet and accounts for 1923 (see Jc 
of June 27), said that the year had been an ei 
ingly important one from the point of view of fir 
The statement of expenditure might be divide 
two parts, one relating to the management * 
Society and the other to the publication c 
Journal, , / •: 
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1 been less than in the previous year. It was 
jessary, however, to deal in some considerable 
ail with the expenditure upon the Journal. He 
1 reported last year that the Council had been 
icerned at the decreasing revenue from advertise - 
jits and had decided to put into operation a scheme 
producing a weekly Journal. For this purpose a 
n of rather over £500' >, which had been 
led to the accumulated fund over tiie past few 
irs, had been put aside as a Development Fund 
the purpose of defraying the initial expenditure 
connexion with the exploitation and popularisation 
a weekly Journal. The analysis of the accounts 
uld show that the total cost of producing the 
urned last year had been £20,823 as against £2! ,066 
1922. That increased expenditure of £5757 was 
c to the inclusion of Chemistry and Industry. 

The extra expenditure of nearly £6000 had been 
it from the amount allotted by this Development 
nd, together with the revenue from separate sales 
Chemistry and Industry. It would be noticed that 
L 1 Council has refrained from apportioning a part of 
- revenue from advertisements to the Chemistry 
d Industry account, although, of course, they 
uld very justly have done so. 

Having dealt with the cost of the Journal as a 
mrate item, the analysis of the accounts then 
came very simple. The revenue to the Society 
ts £500 less in 1923 than in 1922, but the expenses 
mrred by the Society other than those of the 
urnal were £300 less. It would therefore be 
pec ted that the excess of income over expenditure 
mid be about £200 less than last year. That was 
ually the case. Last year there had been a surplus 
£580, this year the surplus was £380— the precise 
are was £387 17s. Id. 

He did not wish to leave the impression that the 
ekly Journal had been launched with the sole aim 
[ncreasing the revenue from advertisements. The 
mat of 1922 had been essentially a publication for 
chemist in industry, and had failed entirely to be 
|ful to that large army of workers who, though 
rested in chemical matters, were not usually 
gnated chemists. It was not his place to discuss 
jther the weekly Journal had achieved that, but 
Pi a Journal , by virtue of its greater popularity, 
assuredly a more valuable advertising medium 
n formerly. The revenue from advertisements 
P about £800 greater than in the previous year. A 
;o increase was hardly to be expected in so short a 
[c, but he feared to contemplate to what extent 
night have decreased had they failed to modify 
nature of their publication. The question 
frt would naturally be asked was, “ Having 
inched your weekly Journal , what to-day 
the extent of expenditure in relation to 
erne ? ” In this respect he was pleased to be able 
report that as a result of having made these 
tial expenses, as a result of economies in printing 
paper, there was every reason to believe that in 
t financial year their expenditure would be 
tQ that iustifi^ by theiry*' 


in believing that the Society had acted unwisely 
in shouldering a nejw burden would have their 
objection adequately met, and in presenting for 
adoption the Annual accounts, he suggested that the 
Society would have failed in its duty had it not 
increased the scope of the Journal to meet the require- 
ments of an industry which had undergone such 
rapid development in recent years. 

By its action the Society had, with intention, 
reduced its accumulated fund by £4650, the sum which 
had been set aside for increasing the value of the 
Society to members. Had it not done this the Society, 
he suggested, would have failed to pursue a creative' 
and progressive policy. He referred to the valuable 
work of Dr. Miall in bis contribution to the reduction 
of printing and paper costs, and also to the excellent 
work done by the House Committee under the 
Chairmanship of Mr. Woolcock in controlling the 
business affairs of the Society. Finally he took this 
opportunity of thanking the Council for its help and 
guidance. 

Mr. C. S. Oakland said it was with considerable 
confidence and with very great pleasure that he had 
to recommend the adoption of the Report and 
Accounts to the Annual Meeting. It was, in his 
opinion, seldom that they had had a more satis- 
factory financial statement. They had a small 
balance on the right side. It was perfectly true, as 
the Treasurer had said, that the Council had used a 
part of its accumulated fund for the purpose of 
founding a new weekly Journal, which was of the 
greatest value to the members, and he thought that 
was an extremely proper course for the Council to 
have taken. 

It must be remembered that the subscriptions of 
past members and present members were provided 
for the purpose of advancing the cause of chemical 
industry in this country. They were not subscribed 
in order to be put into a banking account so that the 
members in the future might draw five or four and a 
half per cent, dividend from Government stocks. 
They were intended to be used, and the Council was 
to be congratulated on the step they had taken in 
using part of the accumulated fund and making the 
Society of much greater value to its members. There 
was in the balance-sheet nothing unforeseen. At the 
last Annual Meeting it had been known that this 
sum was to be expended for the purpose indicated, 
and in bringing out a balance-sheet at tho end of the 
year with a small balance to the good, he thought 
the Society was following in every way the proper 
course. They ought not to have a large balance to 
the good, although they did not want a deficit. 

There was only one point for regret with regard to 
the accounts, and that was that members’ sub- 
scriptions had been rather less. But in that con- 
nexion it must be remembered that industry in this 
country was still going through a very troublesome 
time. The chemical industry in particular was still far 
from being on the upper side of the wave which all 
were hoping was coming some time in tho future, and 
that being, the case there was less employment for 
\;}i he chemical industry, with the result 
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Th» PRKSIDBKTIAt ADDRESS* 

The President then proceeded, in the short time 
maining, to give a very condensed abstract of his 
residential Address (printed in the Journal of 
aly 11). At the conclusion of the address the 
jjident apologised for having inflicted upon the 
Jting such a technical talk. He was only too con- 
gas of having undertaken a task far too difficult to 
(complish in so short a time, but he wanted to 
[cite enthusiasm in these problems, to show how 
ill of interest they were, how extraordinarily broad 
gy were, and how many were the aspects and angles 
mp which they could be approached ; and, further, 
^■wished rather to stress that it was the duty of 
’m Society to draw attention to this sort of funda- 
^tal x>roblem and to incite progress. Their func- 
ins were to make chemistry go forward, and not stop 
't say : “ We are very proud of what we did forty- 
tee years ago.” They must encourage work and 
4gress, and bring home to all the breadth of chem- 
ffy and promote social progress. 

There was never a time when Britain was in more 
drome peril than to-day. The best men, as the 
pult of the political system, were leaving the 
luntry day after day ; every ship that left the port 
■ Liverpool carried some of the best artisans, who 
?re the best because they wished to be unfettered 
the trammels of custom, would not tolerate 
ados Unionism, and wanted to go out into the 
»rld where their hands and brains could have full 
velopment. So long as he was connected with the 
ciety he should fight to the last for progress. 

ADr. Levinstein said that the President had added 
Ue more to the very great obligations which the 
ii iety had already incurred from him by the extra- 
l* i,v <trily interesting and valuable address which 
V just delivered. The Society had had two 
Jtal years, in which no doubt they had incurred 
•ms, but it must be admitted that they had 


made a strenuous effort to widen the scope of the 
Society. 

The President’s address was very different from 
ordinary Presidential addresses, and one which he 
thought was more appropriate than any to which 
he had listened or read. He had given them an 
epitome of the modern chemical industry which, 
lie thought, was extraordinarily useful for those who 
attended these meetings and were engaged in chem- 
istry. 

It was to him most refreshing to listen to Dr. 
Armstrong at all times, because he was a modern 
business man and also a scientist, and had therefore 
acquired proficiency in the scientific principles 
underlying his business. 

It gave him the greatest possible pleasure to propose 
a very hearty vote of thanks to the President for his 
most admirablo address, and their most grateful 
thanks to him for the great services which he had 
rendered to the Society during the two years he had 
adorned the Presidential chair. 

Without the formality of a seconder the vote was 
carried with acclamation. 

The President thanked the members very much 
indeed for their most kind expression of thanks. 

Election of Officers. 

The President reported the result of the ballot 
with regard to the officers for next year as returned 
by the Scrutineers. 

President : Mr. W. J . Uglow Woolo !tfk. 

Vice-Presidents : Dr. E. Krankland Armstrong, 
Prof. J. W. Hmch ley, Prof. J. O. Philip, and 
Sir Richard Thrclfall. 

Members of Council : Mr. W. A. S. Calder, Mr. W. H. 
Coleman, Dr. W. Cullen, and Mr. J. A. 
Rea veil. 
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INSULIN AND ITS MANUFACTURE.* 

By FRANCIS H. CARR. 


Before telling the story of the adaptation of the 
original laboratory method of making insulin to 
large-scale manufacture in this country, I wish 
briefly to describe what insulin — 1 will not say is, but 
does. 

The nature and use of insulin have aroused wide- 
spread interest, and so much has been written and 
said of them by those better qualified than myself, 
that it would be presumption for me to undertake 
this part of my task did 1 not feel it necessary for my 
ulterior purpose. Let me first state, however, that 
I have taken no active part in the investigations but 
have been, like yourselves, merely an interested and 
greatly impressed onlooker. 

The history of the discovery of insulin has been 
told many times, and therefore calls for but passing 
reference. As in nearly every ease of discovery, it 
was not alone due to the work of one man or of one 
group of men, but to the gradual expansion of our 
knowledge over a period of many years, that the 
consummation has at last been reached of practical 
application in the relief of human suffering. 

Painstaking workers in many lands had explored 
the paths leading there, some without clear vision 
as to where the paths might lead. They have 
traversed many devious routes, had bitter dis- 
appointment, and in many cases have died before 
the ultimate * fruitfulness of their work could with 
surety be foreseen. 

As the growth of knowledge widens the field it 
narrows the track and straightens the road for the 
happy individual who is at length acclaimed a 
discoverer. Tn most respects it magnifies rather than 
belittles such achievement that so many have 
previously striven in the same direction, and Banting’s 
v'onderful discovery seems no less wonderful when 
we reflect that over 200 years ago the symptoms of 
diabetes were observed in an animal from which the 
pancreas had been removed. But it is during the 
past forty years, since it first became an accepted 
fact based upon experiment that the removal of the 
pancreas causes the typical symptoms of diabetes, 
that the bulk of the work on this subject has been 
done, and it was not until between tw r o and three 
years ago that Banting, a new and enthusiastic young 
worker in this field, achieved the brilliant success of 
obtaining a stable product from the secretion of the 
pancreas which, when administered to a diabetic 
patient, relieved his sufferings and mitigated the 
disease. 

The following quotation from the Report of the 
Medical Research Council describes more eloquently 
than I can the effect of this great consummation : — 

“ The public have become suddenly aware that a 
substance named insulin has been introduced to use, 

as is commonly said, ‘ discovered, * and that daily 
miracles are being achieved by its means. Men 

•Head at tha Annual Meeting, Liverpool, on July 11, 1924. 


declining quickly or slowly through stages of weal 
ness and pain to early death have been brougl 
within a few days back to full working powei 
sufferers carried to hospital actually dying of diabete 
already helpless and unconscious, have been resusc 
fated as by some magic and have been brought bat 
almost at once to normal life, by help of this rented 
This boon appears as a sudden gift ; diabetic me 
women and children in these recent months have be 
granted alleviation which has been denied to 
their suffering predecessors during all record 
time/’ 

The introduction of insulin for the treatment 
diabetes mellilus is one of the greatest contributio: 
and, perhaps, even the greatest contribution, e' 
made, to the medical treatment of a specific disea 

Once an invention has been made, there rema 
the important and often difficult task of render: 
the fruits of that invention available for gene 
enjoyment, of bringing it within the reach of the v 
rich, of the well-to-do, and, if possible, of the v 
poor. It is with the last part of the problem t 
we are chiefly concerned to-day. 

The nature of insulin . 

Insulin is known only by its effects on the li\ 
organism. We have no other method of identif 
tion or means of determining its purity. Tt ca 
the disappearance of some of the sugar containei 
the blood. We shall better understand what 
implies if we consider for a moment the part pis 
by carbohydrates in the living body. All cp 
hydrates, whether they be taken in the form of !ft 
or of sugar, are resolved by the digestive proct 
to hexoses and of them the glucose is absorbed 
the blood. This glucose in part directly under 
oxidation in the blood to meet the energy req 
incuts of the organism, but after partaking of f 
the digestive process being soon completed, t 
tends to accumulate in the blood a greater coi 
tration of glucose than can be tolerated therein, 
in order to accommodate this the surplus is conve 
into glycogen and stored in the liver and mi 
available for the bodily needs as they arise, 
amount of sugar in the blood of a healthy man is 
maintained at about 0-1 % except after a : 
when it temporarily rises to about 0 15 %. 
actual weight of sugar in the blood varies from i 
fi to 9 grams. 

Should the removal of sugar from the bloc 
storage or other process not take place for 
reason, the concentration of sugar there wil 
above the level of tolerance, and thus caus 
symptoms of diabetes. When the blood 
approaches a concentration of about 0-2 °/ ( 
kidneys, which otherwise do not allow the su 
pass, can no longer prevent its overflowing, i 
sugar is excreted with the urine* Insulin 
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ubstance secreted by the pancreas which has the 
fleet, when put into the blood stream, of removing 
ic excess of sugar from the blood of a diabetic, and 
Iso of reducing the blood sugar of a healthy indi- 
jal below the normal. In what way that sugar is 
oved — in other words, the exact character of the 
johydrate metabolism which rapidly follows an 
ction of insulin into the blood stream — is as yet 
clear. 

s already stated, it is generally assumed that 
jose is made use of by the body either by direct 
lation or in the building up of glycogen which is 
ed in the liver and muscles, and it was at first 
jested that the disappearance of sugar was due 
direct oxidation to carbon dioxide, but the 
)iratory quotient, in spite of a transitory rise, 
jenerai falls after the administration of insulin, 
has experiment shown that the glycogen in the 
r or muscle is increased. On the contrary, as 
1 as the insulin has caused the disappearance of 
;ose from the blood, it draws upon the glycogen 
the liver. Dudley and Marrian found that an 
ilin- treated rabbit actually contained less than 
normal amount of glycogen in the liver and 
etal muscle, the figures found being : — 

Normal rabbit. Insulin rabbit., 
v Por cent, glycogen Por cent, glycogen 

biver .. 1*8(5 

s Hirt . . . . 0*2(5 . . 0*f>4 

* ' Skeletal muscle 0*57 . . 0*00 

at ever the explanation may be, the facts are : — 

1) That an individual suffering from diabetes has 
an accumulation of glucose in the blood. 

2) That insulin is a substance which causes the 
rapid removal of glucose from the blood. 

J) That the symptoms and suffering of a diabetic 
l are greatly relieved by the administration of 
l insulin. 

!o far little else is known about the chemical 
perties of insulin, beyond the fact that it possesses 
i property in a very high degree indeed ; 
)0l gram of *ibe purest insulin so far prepared 
cause the disappearance of about 3 grams of 
tir in 2 hours, or 33 grams, but little more than 
unce, will account for 1 ton of sugar, 
it- an age when our knowledge of the methods of 
lging about change in organic compounds has 
omo so extensive, it is remarkable to reflect liow 
le is yet known of the oxidative process by which 
ible carbohydrate is utilised in the living cell to 
e free energy and heat, a process which is so 
larkably controlled that our body temperature is 
intained at the normal temperature with even 
ater delicacy than that with which wo can regulate 
temperature of so simple a thing as a water-bath 
h the most delicate thermo-regulating valve. 
;l yet assuredly the oxidation of glucose to carbon 
xide takes place in vivo according to the same 
nrmical laws as it does in vitro . 

So great a volume of work has been done on this 
xidation in the living subject that we camiot oon- 
ider it hero, but, in passing, attention may be 
ailed to the work in vitro now being carried out in 
he Carnegie Laboratories for Plant Physiology in 


Tuscon, by which glucose is shown to oxidise to 
carbon dioxide and water by bubbling air through 
it in a buffered mixture of the phosphates of sodium 
in the presence of iron pyrophosphate, which 
accelerates the change. What a field of fundamental 
research of great scientific importance remains here 
for investigation ! As in the ease of most real 
research, the difficulties demand great, experimental 
ingenuity and resource. But they do not appear 
insuperable when we consider the refinements of 
method and the achievements attained in other 
fields of research. 

One other fact concerning diabetes of interest to 
chemists must be referred to. Whereas in the 
normal condition no ketonie substances arc excreted 
in the urine, they may be found in the urine of a 
person with diabetes, and also in conditions of 
starvation and in certain fevers. The ketonie sub- 
stances are aeetoacetic acid, CH 3 CO*CH 2 *COOH, 
and acetone, CHyCO*CH 3 . There is frequently 
also present what is obviously the parent substance 
of these two compounds, namely, hydroxy butyric 
acid, OH 3 CH(OH)*(Tr 2 *COOH. These substances 
result from the oxidation of fats. Not only, there- 
fore, is a diabetic unable to dispose of all his carbo- 
hydrate, but his fat is not oxidised to the normal 
end-product. Insulin treatment causes the rapid 
disappearance of aeetoacetic acid as well as of sugar 
from the urine. It has been suggested that it acts 
primarily upon the sugar metabolism, and that fat 
metabolism cannot proceed normally without simul- 
taneous occurrence of the former process, but we 
have to await the final elucidation of this and a 
host of other problems of a similar ^nature. The 
discovery of insulin has given a new and very 
valuable method of investigating body metabolism, 
and opens out a vast field for research. 

While insulyi is necessary to prevent the accumu- 
lation of sugar in the blood beyond the point at 
which the sugar, so to speak, becomes harmful to 
the body and interferes with the cell processes, on 
the other hand too much insulin reduces the sugar 
to a minimum figure and acts as a poison, causing 
severe symptoms and ultimate death. 

There is, moreover, stored in the pancreas of a 
normal person insulin much more than sufficient to 
cause death w ere it all released from the cells in 
which it is stored and allowed to enter the blood 
stream. Insulin appears to exercise its effect in a 
fixed quantitative ratio ; in other words, a given 
amount of insulin always causes the disappearance 
of the same quantity of sugar. Since in a normal 
animal the amount released is so regulated that the 
blood sugar is quickly brought to a basal level, it 
follows that the mechanism of release is such that 
it is stimulated by an increase of blood sugar above 
the normal. Directly or indirectly, then, an excess 
of glucose above the basal level in the blood stimu- 
lates the release of insulin. 

The story of the remarkable activity of insulin 
in causing the removal of sugar is more wonderful 
than all that is written in “ The Arabian Nights,” 
and when we consider in addition to this the delicate 
mechanism by which increased amounts of sugar can 
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set free insulin and in the correct amount, we chemists 
are indeed lost in wonderment and awe. 

if the mechanism of this release failed to act-, 
diabetes would result through there being a deficiency 
of insulin in the blood, but it is more commonly 
supposed that diabetes is caused by the failure of 
the pancreas to form insulin. The question which 
of these is the real cause still awaits experimental 
solution. 

One of the properties of insulin is that it is very 
sparingly soluble in water at its iso-electric point, 
namely pn 5*2. A small adjustment of the 
hydrogen -ion concentration either to the acid or 
the alkaline side of this iso-electric point renders 
it readily soluble, and it seems likely that the release 
of insulin from the cells to the blood is controlled 
locally in the tissues in 'which it is stored by minute 
variations of the hydrogen-ion concentration of 
the body fluid at that point. 

Chemical properties of insulin. 

The properties of insulin thus far observed arc as 
follows As already stated, it is sparingly soluble 
in water at its iso-electric point, but readily soluble 
at other points near neutrality. It is precipitated 
by half saturation with ammonium sulphate and 
sodium chloride, and by picric acid, phosphotungstic 
acid, and trichloroacetic acid, and is insoluble in 
absolute alcohol. As prepared from the ox pancreas 
it gives a- distinct biuret reaction, but Best and 
Maoleod obtained no such miction with insulin 
prepared from the skate pancreas. The purest 
insulin has given negative reactions for phosphorus, 
tryptophan, and tyrosine, whilst all samples give a 
well-marked reaction for organic sulphur. 

It is almost completely destroyed by N / 10 sodium 
hydroxide at 37° in 1 1 hours, and is destroyed by 
JV 7 10 sodium carbonate in boiling water in about 
10 minutes. Even in neutral solution it is destroyed 
at 100" in about 10 minutes, but in A r /1() acid it is 
not quite completely destroyed at this temperature 
even after one or iw*o hours. 

The active principle will not pass through an ultra - 
filter of collodion but can be filtered through a porous 
pot at reactions wide of the iso-electric point. Since 
both pepsin and trypsin destroy it, it is apparently 
of protein-like structure. 

From the foregoing it is obvious that insulin is a 
substance of considerable complexity. 

Insulin may be determined quantitatively with 
considerable accuracy by observing its effect on the 
blood sugar of normal animals. Babbits and mice 
have chiefly been used for this purpose. Sufficient 
insulin will naturally be present in an animal for its 
normal requirements. It a rabbit is kept for 24 
hours without food, it is brought more or Jess to a 
standard condition as regards glycogen storage and 
the amount of sugar in the blood. Under these 
conditions the blood sugar will be about 0*10%. 
If a moderate dose of insulin is administered intraven- 
ously or subcutaneously, the percentage of sugar 
in the blood falls and then recovers after several 
hours, reaching its minimum between one and three 
hours. The -following curve will illustrate w'hat 
happens. 


The amount and time of endurance of 
represented by the area i n the curve varie 
tionately to the amount of insulin adn: 
Rabbits, ^however, have individual variatioj 
the same dose has not identically the sa 
on different rabbits. The reaction of an i 
rabbit may also change • from time to ti 
inaccuracies thus introduced are minimised 
a number of animals for any one test, 
at first adopted was based upon the ai 
insulin required to lower the blood su* 
0*10 to 0*045% within four hours in ■ 
weighing 2 kg. and after 24 hours’ fae 
follows, how r ever, from what has been said 
f ariaiion in rabbits, that groups of rabbits < 
or less sensitiveness might exist, and th 
unit deY>endcnt upon a fall of blood sugar 
even in a number of rabbits would not l 
constant. This has been borne out by e> 



Rabbit. 
Fig. 1. 


and when the matter came up for consider 
an International Conference on Biological St 
it w as agreed that the unit ought to be fixed, 
as possible, in terms of a stable standard pro 
of insulin, which is now in course of pro 
The work of preparing that sample was entr 
the National Institute for Medical Researcl 
Insulin prepared by the methods abou 
described is stable, and it has been found t 
«pa rat ions which have been kept in hot elima 
period of six months give the same figures or 
as when originally prepared. 

The preparation of insulin. 

As has already been indicated, insulin is e; 
from animal pancreas. The mammalian \ 
exercises at least two diverse functions, nam 
secretion of insulin, which finally is utilisec 
blood stream (endocrine), and the secretion of 
lytic enzymes, which find their way by the pa 
duct to the intestines (exocrine). Although tl 
functions are performed by^the same* orga 
must be looked upon as quite separate. Ni 


umit *>/ th* 
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is, one can readily imagine that at some future 
ne there will emerge a clear reason why these two 
actions are associated in the same gland. To the 
perimenter, and oven more to the manufacturer, 
at association is the source of great difficulty, for 
b proteolytic enzymes of the pancreas rapidly 
w use the destruction of insulin when present in the 
me fluid, and the problem of making insulin is 
•gely that of saving it from destruction by this 
zyme action. 

There is evidence that insulin is present in many, 
not most, of the body tissues, but there are strong^ 
isons for believing that it is mainly stored in cert ain I 
ittered masses found in the pancreas of a tissue fl 
[fering in structure from the rest of that organ, amllj 
own as the “ Islets of Langerhans.” * 

many fishes the “ islets ># occur in separate 
in close relationship with the gall bladder. 
T°me cod, for instance, there is a large principal 
Pjpvhieh can readily be detached and so removed 
the sphere of action of proteolytic enzymes, 
flormick and Noble in Toronto, and Dudley in 
I country, have obtained very high yields of insulin 
In this tissue, amounting to 20-30 times the amount 
lilable from mammalian tissue. 

pr. Dudley has kindly lent mo the advance proof 
'a paper which is about to bo published, in which 
shows that as much as 40 clinical units of insulin 
r gram of islet tissue can be obtained. The diffi- 
lty of collecting such tissue for manufacturing 
rposes is very great, however, and each dissected 
i only yields a very small amount of islet tissue, 

‘ ref ore this source of supply is not likely to prove 
ful on the large scale. Working on dogs, Best, 
ith, and Scott (J. Biol. Chcra., 59, xxx) have 
mtly prepared an active blood sugar-reducing 
iciple from brain, heart and skeletal muscle, 
od, lung, liver, spleen, kidney, submaxillary, 
rroid and thymus glands. 

<Vora these results it appears possible that other 
l better raw material than ox, pig, and sheep 
creas may be found. For the present, however, 
the purpose of manufacture we are confining 
selves to the use of mammalian pancreas available 
u a bat to il’s. 

llmost immediately after the death of the animal 
\ loss of insulin through proteolytic action begins, 

* although during life the insulin remains in the 
sues apparently unaffected by tho trypsinogen, 
>n after death the latter becomes activated and 
3 islet tissuo becomes transfused by dissolved 
symes. Their action may, however, be arrested : 
by the addition of alcohol of such a strength that 
3 enzyme is precipitated ; (2) by bringing the 
liperature below zero ; (3) by rendering the fluid 
l>re acid than pn 3*5 by the addition of sulphuric 
J hydrochloric acid. 

■The preparation of insulin comprises extraction and 
ubsequent purification. During the extraction and 
parly stages of purification every advantage must be 
taken of these methods of delaying the rate at which 
its natural destruction proceeds . • - Once the destroying 
enzymes have been removed, the substance is stable 


if kept sterile. In outline the method of preparation 
consists of : — 

(1) Procuring, dissecting, and cooling the pancreas 
glands as rapidly possible after the death of 
the animal. 

(2) Grinding or mincing at a low temperature id 
break up the cells very thoroughly. 

(3) Rendering the material acid to p u 2*5 or alka- 
line to pn 7-0, in order to set free tho insulin 
from the tissue on which it is adsorbed. 

(4) Extracting it with alcohol of such a strength 
that but little of the enzyme is dissolved, and 
as much as possible of the insulin. For this 

i mrposo alcohol of 65-70 % atropgth has jt n 
aj praveiL-the frffit.jgfeentr 

(5) Clarifying this extract by cooling it to -5°, and 
filtering or centrifuging it. 

(6) Concentrating at a low temporature to l-10th 
of its volume, extracting the fat, and filtering. 

(7) Precipitating the proteins with ammonium 
sulphate or with absolute alcohol at 2hi 5. 

(8) Precipitating the protein mixture successively 
with alcohol and picric acid, and finally by 
adjusting the aqueous solution to pu 5*2. 
J^oteins which arc precipitated above and 
below pn 5*2 do not merely dilute insulin, 
but are antagonistic to its action. This 
purification is consequent ly of great importance. 
Insulin, when pure, may bo almost completely 
precipitated at its iso-electric point, but the presence 
of accompanying proteins tends to keep it in solution, 
even at this point. The most useful reagent in 
effecting this purification is picric acid, used according 
to tho method described by Dr. Dudley. By this 
means alone 90 % of the inact ive protein may be 
removed from some samples of crude insulin. 

Purification is thus effected by combining the use 
of precipitarits such as picric acid and ammonium 
sulphate ,with iso-eleetric point precipitation. 

The laboratory method of preparing insulin has 
been published in detail by many workers. Particular 
attention may be drawn to tiio work of Banting, 
Best, Oollip, and Macleod (Trans. Royal Soc. Canada, 
1922, 16, I), Dudley (Biochem. J., 1923, 17, 376), 
Dudley and Starling (Biochem. J., 1924, 18, 147), 
Doisy, Somogyi, and Shaffer (J. Biol. Chera., 1923, 
55, xxxi ; 1924, 60, 31). 

The principles of the method having been described, 
it will be best to deal at once with the process as 
interpreted on the large scale. 

The large-scale manufacture has been installed as 
a continuous process. It- can 1x3 followed by the help 
of the accompanying flow sheet. The plant has been 
so arranged as to ensure rapid handling, continuous 
recovery and strengthening of alcohol, automatic 
control of temperature, and so forth. Its chief 
interest lies in its arrangement, which cannot readily 
bo described without the help of z* larger number of 
photographs than can be reproduced in the Journal, 
When sixteen months ago this manufacture was 
commenced, the yields obtained were very low, though 
quite as high as those obtained in other laboratories, 
being but 50 units perkg. of -pancreas. There was also 
? at first s. great lpssj)f alcohol. As our knowledge has 
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FLOWSHEET OF INSULIN MANUFACTURE. 


ION Sulphuric* acid 
45 litres 


Collection of pancreas 
at slaughterhouse 

Trimming of pancreas 
000 kilograms 

Freezing 

1 

* Mincing 


Ammonium sulpha It* 
58 kilograms 


U)N Sulphuric uenl 
025 u.i*. 


1 % Picric acid 
18 litres 


Cooling and clarifying 
alcohol extract (a) 

i 

Ko -cooling and clarifying 
alcohol extract 
1 

Vacuum concentration (c) 

i 

Removal of last 
alcohol to 145 litres 
I 

+ Ammonium sulphate 
precipitation 


Centrifugal separation 
of soluls 

l _ 

— ► Dissolving of 

solids 

1 

Adjustment to p_ H 2 
and filtration 

J 

P me i pi tat ion by 
alcohol 
1 

Filtration, washing, and 
drying of 1st insulin (r/) 

1 

500 grams 1st insulin in 
34 litres of water 

i 

Picrate iiltored 
and washed 

i 

Dissolve! ill 75% 
alcoholic HC1 Nf 1 
\ 

Acetone 

precipitation 

1 

INSULIN 


, Hydro-extractors 

1 

Ro-aludging and ■* 
ro -extracting 

i 

Alcohol 

removal from residual 
tissue (6) 


750 litres alcohol 


225 litres alcohol 


100 litres 
alcohol (to o) 


25 litres alcohol 


-175 litres alcohol 


3500 c.c. 76% alcohol 
- Acotone 35 litres 


Alcohol 96*5% 

I I t 


r 

1 

a 

re 


Rectification oi© 
alcohol *0 

t r 


Weak alcohol 
for recovery 
(from b % c, d) 

t 


P 


•♦—Acetone j 
Rectification of aootom 
and alcohol mixture 


extended and the plant has been perfected, it has been 
possible to increase the yield twenty -fold, and to reduce 
the loss of alcohol to a very low figure. So great 
progress could not have been made without the 
assistance given by communications from many 
workers in the field, both in this country and in 
America and Denmark. In particular, mention must 
be made of the inclinable help given by the National 
Institute for Medical Research. As the result, 
within about a year the selling-price of insulin has 
been reduced by successive stages from 25s. to 2s. 8d. 
per bottle of ten doses, thus bringing the cost of 
treatment, at first prohibitive to many, within the 
reach of all. At the same time we have been able 


greatly to improve the purity of the insulin as it f 
issued for use. * 

The rationale of the present treatment of diabett 
mellitus with insulin is founded upon the assumptio 
that it is desirable to rest the islet tissue of tlr 
pancreas in order to ro-establish its function. Ff 
this purpose, it is obviously desirable to get rid » 
the abnormal concentration of sugar in the bloc B 
for the sake of the general healthy condition of tr 
body tissues. Accordingly, tbe dietary is adjusUt 
to a low level and insulin is administered. Tli 
curves (Fig. 2) illustrate the effects of a largo dose (f 
sugar on a normal and on a diabetic individua 
After H hours the excess of sugar above 0*1 °j 


IHnui nmli-Tl • ■ ‘ 
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is disappeared from the blood of the normal indi- 
[dual ; indeed, the natural supply of insulin has 
[ought the blood sugar a little below normal, and 
{little later the normal will be re-established by 



showing diabolic (upper curve) as against normal- ( lower 
curve) after ingestion of 40 g. of glucose. 

Flo. 2. 


wing upon the glycogen stored in the liver. In 
diabetic, the case is far different, the sugar has 

I m high above the level (0*19 to 0*20 %) at 
ich it escapes through the kidneys and otherwise, 



10 12 2 4 0 

midnight 

13th day, 0 units, ratal ic value 1200 
Gist, day. 3 „ „ 1020 

Chart to illustrate fall of blood sugar — G. Graham. 
Fra. 3. 

the detriment of the general cell functions of the 
ay. Nor has it fallen to the initial figure even 
4er four hours. 

The next curve (Fig. 3) illustrates the effect of the 
ilful regulation of diet with insulin administration 
ja case recorded by Dr. George Graham, and shows 


how a comparatively normal blood sugar may be 
maintained in this way. Note the increase of diet 
and decrease of insulin. 

Dr. Graham’s object here is to maintain the blood 
sugar very slightly above the normal, but well below 
the threshold of leakage. The reason for aiming at a 
level just above the normal is that the function of the 
islet cells is naturally stimulated if the blood sugar 
is 0‘ 10% or over, but depressed if it falls below 
this level, neither too much stimulation nor depres- 
sion being regarded as desirable. 

In a few words then, the basis is that in a normal 
individual insulin pours into the blood in such 
quantity and at such rate that the sugar content of 
the blood is well controlled. In a diabetic this is not 
the case, consequently at least a partial correction 
may be made by injecting insulin at intervals of 
several hours, the time of such injection being co- 
ordinated with the principal meals. Too much 
insulin produces effects which are no less serious than 
those resulting from a shortage ; it follows, therefore, 
that it must be administered with great care. It is 
important to determine the sugar in the blood and 
urine at intervals, medical skill being, of course, 
necessary for the interpretation of the figures 
observed. Over-dosage with insulin produces serious 
symptoms demanding immediate treatment, or a 
fatal issue may result. These symptoms are quickly 
relieved if sugar or glucose is taken by the mouth. A 
common objection to the treatment is the incon- 
venience of submitting patients to frequent injections. 
These need generally to be given twice daily ; it is 
not impossible, however, that there may be dis- 
covered an adjuvant substance to be administered 
with insulin, having the effect of spreading its action 
over a longer period of time. It is certain that some 
preparations of insulin act more quickly than others. 
When we have more knowledge as to the cause of 
this, it is to he hoped that it will be possible to supply 
an insulin which works quite satisfactorily if admin- 
istered at much wider intervals of time. 

Abundant evidence is at hand as to the wonderful 
results achieved by the treatment. I will content 
myself with two examples, the first being a case of 
coma to show the remarkable change in the blood 
content which accompanies those dramatic recoveries, 
the second that of a young diabetic to illustrate the 
wonderful improvement in general health which 
results from the treatment. 

Very severe diabetics are likely to die in a state of 
coma. The onset of these symptoms had until 
recently been regarded as proof that death was at 
hand. With insulin treatment recovery from the 
comatose condition is not only likely, but probable ; 
numerous cases arc on record of people who liavo 
thus been snatched from the jaws of death and have 
been able a few weeks later to return to their homes 
and daily avocations. 

The curves (Fig. 4), show the rapid fall of both 
sugar and acetone, as w r ell as the increase of carbon 
dioxide in the blood as the patient w 7 as resuscitated. 

For the record of my second example I am indebted 
to Drs. Fassmore, Raven, and Poynton, and to the 
Lancet , A child who had been under medical 
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matters at the present time, the year of the Great 
Exhibition. I)r. Armstrong had also been the 
originator of the idea of the extraordinarily able 
pamphlets, published by the Society, which were 
being sold at Wembley, and which gave in a popular 
form to the public a greater knowledge of what the 
chemists of this country really are than perhaps 
anything else that could have been done. 

During the two years of Dr Armstrong’s presi- 
dency they had admired at all times the courage 
he had shown in leading them and in increasing the 
prestige of this Society. 'I hey were very grateful 
for t he amount of time he had sacrificed, for the 
amount of detail work which he had done at 
great personal inconvenience, and yet it had been 
that very detail work which had brought the 
Society to the high pitch of efficiency and to the 
best Annual Meeting they hail ever had. On behalf 
of all the members of the Society, without exception, 
he assured Dr. Armstrong that they were deeply 
grateful to him and hoped for bis continued interest 
in the progress of the Society. 

Du. E. Fk vnklxnd Armstrong, in acknowledging 
the vote of thanks, suggested that their thanks 
were really due to the Local (Ymunittee for organising 
the meeting, and he moved that their best thanks 
be given to the Local Ooinmittee. 

Mu Edwin Thompson, on behalf of the Liver- 
pool Section, thanked the President for his kind 
remarks. He thought the meeting had been a 
success, and it had only achieved that success because 
of the kind offers of hospitality they bad had and the 
papers that, had been presented. Their thanks were 
due to all who had contributed to the success of 
the Meeting, and to the University for allowing 
them the use of its buildings. He hoped the success 
of the Meeting would be the means of bringing 
into closer co-operation the University of Liverpool 
and the Liverpool Section of the Society of Chemical 
Industry. He also paid tribute to the large amount 
of efficient work which hail been done by the Local 
Secretary, Mr. Gabriel Jones. 

The business then concluded. 

The Lecture given by Prince Ginori Conti on “ The 
Larderello Natural Steam Power Plant will be 
reported in Chemistry and Industry. 

Lord Jjoverhuhne's “ Messel Memorial Lecture *’ 
will appear in a later issue of the Transactions. 


THE INFLUENCE OF STORAGE AND OF 
EMULSIFICATION ON THE VITAMIN A 
IN COD LIVER OIL. 

BY J. ('■ DRUMMOND 1> SC , F.J C., S. S. ZIJ.VA, D.SC., 
PH.D., K.I.C. AND K\TII ARISE HOPE COWARD, D.SC.* 

The ease with which vitamin A is oxidised even at 
ordinary temperatures has been observed so often 
by the authors that it seemed desirable to investigate 

♦ Beit Memorial Research Fellow. 


various samples of cod liver oil with a view to deter- 
mine to what extent this dietary factor may be 
destroyed under the ordinary conditions of storage 
of such oils, and how far it might be destroyed in 
the process of emulsification to w hich the oil is often 
subjected. 

Storage of oils. 

A number of oils of which the activity had been 
determined in tho summer of 1921 were again tested 
in the winter months of 1922-23 ; in order to avoid 
any error which might be due to a difference n 
response in the animals in winter and summo 
months, the oils were again tested in the summ 7 
of 1923. Most of the samples w r ere contained 
ordinary glass bottles of about 1 litre capacit j 1 
In most cases they were little more than half fuui 
of oil, and during storage, which had for part of thy 
time been on an open shelf in the laboratory, an ■ 
for the rest in a dark cupboard, appreciable oxidativ 1 
changes had taken place, as indicated by the foi/ 1 
niation of a sticky resinous material at the surf ad 
of the oil. Tho extent to which these changes ha| a 
affected the composition of the oils themselves can 
be gauged from the analyses of the samples, which 
show a marked fall in the iodine values from a 
normal figure of about 178 to values around 150, 
and a rise of acid value from less than 2 to 5 and 
over. Tho results of testing for vitamin activity 
are tabulated below. 



Dosage required for normal growth. 

on. 

July-Aug., 

Jan., 

Sept. -Oct., 


1921. 

1923. 

1923. 

1 . Until tercel Lofoten oil 

. . 0-003 g. . 

. 0 04 g. . 

0 02-0 04 g. 

2. Unflltorcd Kjelvik oil 

3. Filtered oil, first 

.0 000 

fraction 

. 001 

0 04 

Lofoten 

. . 0-02 

. >0 02 

. >0 04 

4 . Posetran, Lofoten oil 

. . 0 003 

. 004 

0 02* 

5. Coal-fish liver oil 

, . 0 003 

. >0 08 

. >008 


* Thin waa the only cane observe* l where the d<wagc required in tho 
summer was less tlum that required in tho previous winter, and It mav 
possibly he accounted for by the fuel, that the rats used for the winter test 
had had a longer picparalory period on the deficient diet than hud those 
used in the summer test. 

It is apparent, therefore, that storage of cod liver 
oils under conditions permitting oxidative changes 
will tend to reduce the nutritive value of the oils. 
On the other hand, our previous experience has 
taught us that when oils are stored so as to reduce 
to a minimum the contact with air, as by filling the 
bottle almost to the top with oil and tightly stoppering, 
they may preserve their vitamin potency .impaired 
for at least two years. <> 

Several cases in which a practical ap plication of 
these observations has been of value have come to 
our notice. One interesting case was noted by our 
colleague, Capt. J. Golding, D.S.O., in which a farmer- 
failed to observe any benefit from the administration 
of cod liver oil to his stock of pigs. The oil was 
examined by us and found to be an old sample of 
“ cattle ” cod liver oil which had been considerably 
oxidised, and which bad lost all detectable traces of 
vitamin activity. 

Cod liver oil emulsicms. 

The desire to overcome the difficulties of admin 
istering cod liver oil alone has led to the introduction 
of numerous devices for masking its unpalatable 
nature and to the widespread employment of pre 
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arations which can be roughly divided into (a) 
simple ” emulsions, in which the oil is the chief 
utritive component, and (6) “ complex ” emulsions, 
Inch contain other foodstuffs such as malt extracts. 
(«) Simple cod liver oil emulsions. — Preparations 
f this type are placed on the market in this country 
v a number of firms. The majority are carefully 
wide from materials of good quality and actually 
rnitain the amount of oil claimed. The emulsifying 
gent is usually a gum, and glycerol is in some cases 
ilded. By the kindness of the directors we have 
eon permitted to inspect the processes by which 
ertain commercial cod liver oil emulsions are made. 
The actual process of emulsification employed 
iffers in detail in different factories, and in most, 
not all eases, involves considerable admixture of 
he oil in a fine state of division with air, although 
e temperature is usually kept low. At first sight, 

1 e ref ore, it appeared probable that the vitamin A 
1 lue of the oil would be appreciably diminished by 
( e process of emulsification. Furthermore, certain 
rietics of gums employed for the purpose of making 
lie emulsions give well-marked reactions for “ oxirl- 
sos,” the presence of which might be likely to aced- 
ia te the loss of vitamin by oxidation. In order to 
ain definite information on this point a sample of cod 
u er oil of ascertained potency was selected from our 
lock and made into emulsions in the dispensary of 
’ Diversity College Hospital by Mr. Hampshire, to 
\hom wo owe our thanks for his kind help. Kmul- 
ions containing rather under half their weight of 
od liver oil were made under similar conditions 
\ith: fl) gum acacia ; (2) gum tragacanth, and 

!{) Irish moss (carageen). Samples of tin* fresh 
incisions were tested immediately after preparation, 
'Inlst otlier portions were stored in lilted, well- 
tnppered bottles and either exposed to light 
>n an open shelf, or kept in a darkened cupboard. 

I lie stored samples were tested at the end of nine 
nonths. The results are given below. 

Daily dose required to give growth in experimental 
•.it of about 100 g. : 

I Original oil, 0*02 g. 

2. Emulsion 50° 0 oil should therefore be <M)4 it. 

1 no destruction occurs. Dosage found : — 

Origami Etnul. ki*pi m Kami lo pt m 
Agont rmiiNiun. dark. lt«Ut 

I Irish inohH .. .. 0 ONg. .. 0 OSg. .. >(>hh. 

‘J \r.uia .. 1-0 .. — 

i TuuMCiinth ., . 0-04 .. 0(H .. XomtMtj 

These figures show clearly that the emulsification 
>wth Irish moss caused approximately a f>0° o roduo- 
ion in the vitamin value of the oil. No further fall 
Ma imed as a result of nine months" storage in the 
lurk, hut a slight decrease was noted in the sample 

\ posed to the light. Tn the case of the acaeia 

mulsion serious inactivation occurred, and so much 
mulsion was used in this test that none remained to 
k'.sl after storage. The initial drop is, however, so 
big that a small additional decrease would he of little 
onsequenee. The tragacanth emulsion showed no 
ipprceiable loss of vitamin activity except after 
dorage for several months exposed to the light. 
Hie cause of this has not yet been made clear. It is 
interesting to compare the degree of initial destruc- 


tion on emulsification with the response given by the 
emulsifying media for the presence of “ oxidases ” : — • 

Loss of vitamin A “Oxldftse” 
in emulsification. reaction 


Irish mosa -r+ .. i i- t- 

Acaeia -r : -F . . -I- \ 


Tragacanth — . . — 

Certain commercial emulsions contain traga- 
canth as an emulsifying agent, so that if 
“ oxidases ” do play any part in reducing tlm 
potency of emulsions of end liver oil, the employment 
of this gum is a factor for safety. Others contain 
acacia or a mixture of acacia and tragacanth. 
Apart from this, however, the grinding of gums prior 
to their use in the commercial manufacture of emul- 
sions frequently generates so much heat that the 
“oxidases,” if present, must he, to a large extent, 
destroyed. 

Another series of tests were made on a sample of 
cod liver oil before and after it had been made into a 
commercial emulsion. The results in this case indi- 
cated little appreciable loss of potency. 

Two other well-known commercial brands of cod 
liver oil emulsion were carefully examined by us 
w r ith the following results: — 

Vitamin rtosago in gram*. 

% of oil I>y Fresh Altec sfoi.igr for month* 

Sample, weight found’.* emulsion lndtik in light 

A .. :40 4 . 0 Of . 0 04 0 04 

14 .. :ir> 5 . 0 04 . 0 04 . 0 04 

• Detenu mat inns <,f nil in ^udi emulsion-, pn <ent some difficult ics These 
Hemes show that the emuDimis are piohaldy Lmlt u[> on a lO n 0 fouuulft 
ol tlie type indieated a'x.\e. 

These results indicate that storage 1 of such emul- 
mous, whether m light or dark, does not appreciably 
affect the vitamin value of these products, provided 
that they are kept from contact with a ir in tilled and 
well -stop pc red bottles. Furthermore, although no 
tests of t Hr - vitamin A value of the oils used in making 
such emulsions were actually made in these two 
cases, it would appear sale to assume from our own 
experiments on tragacanth emulsions that no serious 
loss of vitamin occurs during their manufacture. 
This \ icw is supported hy tin* fact that such prepara- 
tions arc practically always made from high-grade 
Norwegian liver oils obtained from the Lofoten area. 
From our wide cxpeiienoe of these oils we can give 
their approximate vitamin value in terms of " dosage- 
in-grams required to give growth in a KM) g. rat” 
as 20 mg Assuming no destruction in preparation of 
a i-0% (‘mulsion, therefore, the vitamin value of such 
preparations would be about 0-05g..a figure much of 
the order actually found. 

(h) "('ompfi.v ( m ills ions. - Dialer this title are 
included a variety of products, chief of which are the 
malt and cod liver oil emulsions. Generally speaking, 
we have found these preparations, of which we 
examined six different kinds, to possess a vitamin 
value roughly proportional to the amount of oil 
they contain. This is an indication that the methods 
of commercial preparation cause little loss of physio- 
logical potency. Furthermore, with one exception, 
they were found to preserve their activity under the 
same storage conditions that are described above. 
Jt must be remembered, however, that practically 
all those preparations contain less oil than the 
“ simple '* emulsions, and that some of them may 
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contain as little as 15%. This fact should ho borne 
in mind when these products are being considered 
from a vitamin standpoint. 

Su nun ary. 

1. Cod liver oil may 1om» a considerable proportion 
of its original vitamin A value in storage* under 
conditions that ]>ennit oxidative* change's. 

2. Emulsification of the oil with emulsifying 
agents, such as gums, may, in certain eases, cause a 
loss of vitamin activity. There is some* evidence 
that such loss is less a consequence* of the aelmixture 
with air than of the presemee of oxidising agencies 
(‘‘ oxidases ') in the; gums used. 

3. An examination of certain commercial prepara- 
tions of eod liver oil emulsiems inclieateel that little 
or no loss of vitamin A occurs e luring emulsification. 

4. No appreciable loss e)f vitamin A value occurs 
on storage of such emulsions for periods of nine 
months, provided opportunity for oxidatiem is 
prcvent<*el. 

5. Mon* complex cod liver oil preparations, such 
as malt and cod liver oil proeluets, appear to contain 
vitamin A, roughly speaking, in proportion to the; 
amount e>f oil they contain. The processes by which 
the well-known brands arc made* would appear te> 
have little deleterious action on the vitamin A. 

(). Since oxidation is the chief factor concerned in 
the inactivation e)l \itamin A, it is obvious that 
storage of coel liver oil, and of proeluets containing 
that oil, should, as far as possible, be effected with 
minimum exposure to air, at as low a temperature 
as possible, and in the dark. 

The thanks of the authors are due to the Medical 
"Research Council for a grant from which the expenses 
of this research were* defrayed. 
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NOTE ON THE ACCELERATING INFLUENCE 
OF AN AZO DYE IN VULCANISATION. 

in T .T. DRAKKLKV, Z KIT LIN, VM) L. H. WILLI VMS 

Azo dyes are being introduced for the colouring of 
rubber, and in view of the fact that these are prepared 
hy the coupling together of organic compounds, 
many of which arc powerful accelerators of vulcanisa- 
tion, it seemed desirable to determine whether a 
typical dye of this class would influence the process. 

11 may be noted that tin* eolo^t bases of basic dyes, 
in common w it h most basic materials, possess acceler- 
ating properties. But, with very few exceptions, 
the principal azo dyes aic not basic , hence no 
a priori conclusion can he drawn as to their acceler- 
ating properties. 

The rubber used in the investigation was selected 
from the same batch of standard thin pale crepe, 
and all the samples were vulcanised in a steam-heated 


daylight “ press at a pressure of 50 lb. to the sq. in. 
(147 G ). The dye employed was that obtained by 
eoupling diazotised 2-naphthylamine-l-sulphonic acid 
with /3-naphihol ; it was insoluble in water, and free 
from mineral matter. The effect of the introduction 
of about 2.\ to 5% of the dye on the vulcanisation of 
the mixes given below was determined. 

(A) Pure rubber-sulphur mix . — The following mixes 
were prepared : A.l, rubber 90, sulphur 10 ; A. 2, 
rubber 87*75, sulphur 9*75, dy e 2*5 ; A. 3, rubber 
85-5, sulphur 9*5, dye 50. Twenty -four hours were 
allowed to elapse between the mixing operation and 
the vulcanisation. The latter was conducted in 
ring moulds, which were introduced into a heated 
press with hot plates so that no rise was given. To 
ensure that the results should be strictly comparable, 
t hree samples, one from each batch, were vulcanised 
together. Five days after the vulcanisation, ring 
test pieces were cut, and were tested on the Sehoppcr 
machine. From t he stress-strain curves the following 


values for the extension were determined. 




Table I. 




lAteiiMoii 

]>< r < i uf ;it a load of tlOO 
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Cnr» 

A.l. 

\.2. 

A 3. 
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10‘2f» 
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’’ 
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*?r> 

i ;»o 
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SO 3 
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00 120 
'lime of < um (rniiH.) 
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acceleration as opposed to a merely reinforcing action 
of the dye is confirmed by the determination of the 
vulcanisation coefficient. For instance, the following 
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» the coefficients of vulcanisation for the 120 min- 
es' cure, after correction for the sulphur present in 
r. dye: A.l, 3-52 ; A.2, 3-73; A.3, 389. 

[B) Rubber mix containing a small quantity of zinc 
■d (.- — The mixes B.l, B.2 and B.3 were similar to 
1, A.2, and A.3, respectively, but contained an 
dition of 25 parts of zinc oxide. The experi- 
mtal observations Mere made as described 
uviously, and the following table gives the 
tensions - 

Table II. 


h\ tension pci cent. ,U a load of 00(> g. pci s<i. mm. 


Cure. 

B.l. 

112 . 

It 3. 

til) minutes 

070 

WO 

SOI) 

1)0 „ 

sco 

840 

820 

120 „ 

703 

770 

700 

135 

..770 

750 

. 723 


On plotting these values, a diagram similar to 
g. L is obtained. It is apparent that the, zinc 
ide has not markedly activated the accelerating 
operties of the dye. 

((') Heavily -filled mix . — In order to test the infla- 
te of the dye on the curing of a heavily-filled mix, 
e mixes detailed in Table III. were made. 


Table 111. 



c.i. 


c 2 . 

C 3. 

I'iile c irpt’ 

1 10 


140 

140 

Sulphur 

15 


13 

l.» 

Zinc oxide 

20 


20 

20 

Ituiyte* 

m 


20 

20 

Whit inn 

30 


.to 

30 

J>yn 



•» 

10 


The cured samples were tested in the manner 
■eviously described, when the results given in 
iblo TV. were obtained. 


l.VeiiMiMi pit* 

'Fable IV. 

•u(. ,C :i N mil uf 000 u 

r pci M|. 11 

Mil. 

Cun’ 

C 1. 

• ' 3 

e 3 
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021 

on 

’>0 

mOO 

8 35 

820 

120 

S0“. 

700 

775 

r»o 

Tod 

7 '*0 

740 


On plotting the a alues in Table IV , diagrams 
milar to thos< in Fig. 1 are obtained It Avill 
• observed that the accelerating influence of the 
\c has been reduced by the fillers, but is still ob- 
r\able. The decrease may possibly he due to the 
lisorption of dye by the fillers, or to the enclosing of 
le d\e by particles of tillers. * 

(/>) influence of the dye on the vulcanisation of an 
Teh rated cure. - To determine tin 1 effect of tin* 
\c on an accelerated cure, the follmting mixes 
ere made : D.l, rubber 200, sulphur 4, zinc oxide 5, 
iphcnylguanidinc 3; I >2, same, with dye 5 , I >.3, 
ime as l) 1, but with dve If). Samples of each batch 
ci c cured for 25, 30, and 40 minutes, and rings were 
sted on the Sehopper machine. r Fhe corresponding 
iirvis for each batch Atere found to be coincident, 
ms indicating that the powerful accelerating 
i fluenee of the diphem lguanidine had masked the 
nailer effect of the dye. 

From the foregoing investigation, it would appear 
iat the dye employed acts as a \ T ery feeble accelerator 


in non-accelerated mixes. It has been impossible to 
determine whether the dye itself causes the accelera- 
tion. It may be that (at the temperature of the 
vulcanisation) a trace of the dye suffers slight de- 
composition accompanied by the production of a 
degradation product possessing the observed acceler- 
ating properties. The effect, howc\or, is so small 
that in ordinary practice it may be entirely ignored. 
In accelerated cures, the influence of the dye is totally 
inappreciable. 


■, .X 


The thanks of the authors are due to the British 
Dyestuffs Corporation for providing supplies of the 
dve and diphenvlguanidine. 
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DETECTION OF PERSULPHATE IN FLOl 
AND A RECENT BLEACHING AGENT 
FOR FLOUR.* 


K\ ,1 \MKS MiLLKK, IM C. 

Probably t he most common agent u>ed for bleaching 
Hour is oxides of nitrogen — “electric gas” . this is 
readily detected by the well-known colour reaction 
Avith naphthylamine hydrochloride and sulphanilic 
acid. Potassium or ammonium persulphate probably 
comes next in importance, the persulphate being 
usually detected by means of a solution of benzidine 
in alcohol. 

T 11 vieAv of the readiness with which permits 
liberate iodine from potassium iodide solution, it 
seems surprising that use lias not been made ot this 
reaction for the detection of persulphate in Hour. 

If a few grams of a flour containing persulphate 
be gathered on a mieroscojie slide, then flattened and 
gradually immersed in a 10°,, solution of potassium 
iodide for about If) seconds, Aiithdrawn and allowed 
to stand, the particles of persulphate begin to show' 
up as brown spots within one minute, owing to the 
liberation of iodine : half an ounce of persulphate 
per sack of flour can be readily defla ted in this way. 

Another bleaching agent for flour has been recently 
introduced under the name of “ Xovadelox- B.” 
This seems to consist of a mixt lire of benzoyl peroxide, 
acid calcium phosphate, and Iricaleium phosphate, 
and its bleaching action is, no doubt, attributable to 
the henzo\l peroxide. The properties of this sub- 
stance have been described b\ Farmer (J., 1921, 84 t). 
it is slated to be a powerful antiseptic, and has been 
used for the treatment of burns and ulcers ; its 
internal use has been abandoned on account of its 
poisonous action on the blood. 

• Read at a meeting of the MmUie-oer Section on Mr. 2, 1924. 
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The crude product melts with decomposition at 
about 9S ; the pure compound molts at 103° — 104 c . 
(Gradual decomposition commences at a temperature 
much below the melting point, and as it proceeds the 
reaction accelerates to such an extent that in a warm 
place explosion may result. Mixing with inert 
material renders the substance more stable, and this 
may he one reason for the presence of calcium phos- 
phate in the mixture under consideration. 

If a little benzoyl peroxide be added to potassium 
iodide and starch solution, no immediate colour is 
produced, but on shaking and allowing to stand, 
iodine is slowly liberated and a blue colour gradually 
develops , this reaction takes place at once if the 
mixture he boiled and cooled. 

For the detection of benzoyl peroxide in Hour, the 
same reagent is used as for the detection of persul- 
phate, xiz., a 10% solution of potassium iodide, but 
as the reaction takes place very slowly in the cold, 
it is necessary to use heat. 

About 5 g. of the. flour contained in a porcelain dish 
are mixed into a paste with the reagent, the paste is 
spread oxer flu* dish and heated on a boiling water- 
bath for live minutes. After cooling, the presence of 
benzoxl pel oxide is revealed by dark spots on the 
under-side of the cake ; half an ounce per sack is 
icudilx detected. 

Benzoyl peroxide can he detected in a flour con- 
taining both benzoyl peroxide and persulphate, by 
extracting the latter with water and applying the 
above test to the residue afte»- draining on filter 
paper. 

The benzidine test, applied as described above for 
persulphate, gives with a flour containing benzox 1 
peroxide, on standing for about 15 min., dark spots 
which to the unpractised eye might be confused xvith 
those given, by persulphate. 

A mixture of benzoyl peroxide and flour in the 
proportion of half an ounce per sack gave the 
potassium iodide reaction with undiminished intensity 
after standing for 15 w’eeks. 

Since reading the ahoxe, loaves have been made 
from Hour containing i, oz. and nz. of benzoxl 
peroxide per sack respectively. r l he crumb of the 
loaves was examined by the potassium iodide test 
ami the reaction for benzoxl peroxide' was obtained 
in both east's, indicating that the whole of the per- 
oxide had not been decomposed during the baking 
process. 

The crumb of a loaf made from flour containing 
i oz. of “ Xovadt'lox-B " gave a negative result for 
benzoyl peroxide. 

Co-operative 'Wholesale Society, 

Aivilv tiea! 1 department, 

Manchester. 


NOTE ON THE BLEACHING ACTION OF 
HYPOCHLOROUS ACID. 

BY S. E. TROTMAN. 

Some time ago a criticism was published by 
Mr. It. L. Taylor (J., 1923, 79t) of some statements 
made by me with regard to the bleaching action ol 
hypochlorous acid. Taylor maintained that my 
results w'ere explained by the fact that hypochlorous 
acid, prepared by passing chlorine into water con- 
taining chalk in suspension, always contained 
calcium hypochlorite. In his paper entitled “ Notes 
on hypochlorous acid and chlorine, with comparisons 
of their bleaching action ” (J. Soc. Dyers and Col. 
1922, 96), Taylor states that “ to enable eithei 
chlorine, or hypochlorous acid, to bleach linen 
some hypochlorite must be present as well, and it it 
evident that by the addition of calcium carbonate 
to either chlorine water or hypochlorous acid th< 
requisite amount of hypochlorite is produced.’ 
In a footnote, it is stated that if hypochlorous acic 
is shaken with calcium carbonate the filtered solutior 
subsequently gives a precipitate xvith ammoniuir 
oxalate. This is all the evidence I can find foi 
Taylor's insistence on the fact that the bleaching 
action of hypochlorous acid is due to the presence 
of hypochlorites. I do not think that the statemeni 
is warranted by Taylor's own experiments. 

When Taylor speaks of hypochlorous acid lie means 
presumably, that prepared by bis method of dis 
tilling a mixture of bleaching powder and bori< 
acid. 1 have prepared many lots of the acid ii 
this manner, distilling both under ordinary am 
reduced pressures. 1 find that the distillate alway 
has a pu value of about 4, that it invariably has . 
slight odour of chlorine, and that the presence <> 
free. chlorine is confirmed by Taylor’s arsenious acn 
method of titration. That is, T am of opinion Hint 
Taylor's hypochlorous acid contains traces of frei 
hydrochloric acid and chlorine. 

Naturally, when this acid is shaken with powdem 
calcium carbonate, some calcium is dissolved. 1 
the mixture is filtered the pn of the filtrate is aboir 
6-0. If this filtrate is kept carefully, its pu remain' 
constant for a long time, and the acid does no’ 
dissolve any more calcium when shaken with calciui 
carbonate. But if the filtrate is kept in a warm rooi 
or exposed to a strong light a pu of 4 is aga 
apparent. The acid then dissolves more calcium. 

ff hypochlorous acid is prepared by the action 
chlorine on water containing suspended chalk, tl 
filtrate has a pn of about 0 and does not dissol 
calcium when shaken with chalk, as long as it i 
kept under suitable conditions. In one experimen 
hypochlorous acid made in this way w f as kept n 
contact xvith chalk for 24 days. The dissolv'd 
calcium was exactly the same at the end as at l he 
beginning of the experiment. 
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The 1’kESI dent in presenting the Messel Medal 
poke as follows : 

The Messel Medal, founded in memory of Dr. ltudolf 
iessel is conferred this year on Viscount Loverhulmc. 
)r Messel was an example of that rare combination 
f » chemist, a chemical engineer and a man of 
nsiness— a pioneer of our industry ; ho invented a 
ow process and brought it and the industry con- 
ooted with his process, the manufacture of sulphuric 
rid to a technical and commercial success. In 
■looting Lord Levcrhulme to receive the Medal your 
'ou noil wishes to pay tribute to him as the founder 
f one of our greatest chemical firms, as the leader 
f one of the most important industries based on 
honiicnl science, and above all, as a leader of men 
,,d an Empire builder in the very widest sense of 
In- term. Lord Leverhulme’s career is so familiar 
„ us all that I need not describe it to-day ; you 
now him to be a man of inexhaustible energy, 
limiting with ideas and possessed of the highest 
leals lie might be described, if one may com the 
'>li rise as the, greatest door opener in British 
ndustry. No one can have made more opportunities 
m the' individual young men of his staff to grasp 
, r done more for the technical and material progress 
,f industry Himself primarily a salesman, he can 
n tum act as financier, architect, technical chemist 
ml what not else, not neglecting the love and 
ml ronage of art, and his technical knowledge in 
,, h profession is such as to qualify him beyond 
loubt as a full member of the professional Institute. 


Industry, let us say chemical industry, cannot 
k(. |,v the brains of chemists alone ; their products 
Lst ‘be financed and sold, the factories m which 
Ly work must be planned and built with due 
]A(iiird to the economic geography of their situation, 
hnsidering always the raw materials which must be 
Induced and brought to the works. The wares 
Lst be presented in an attractive, form and made 
mown to the public. In every one of the provinces 
,f activity 1 have mentioned, Lord Levcrhulme lias 
ound his metier, and so in the briefest number of 
rears has built up an organisation which is world 
vide, both in fact and in fame. Ho has that long 
ixperienee that doth attain to something like 
jrophotic strain, and his prophetic vision and his 
ireless energy have often made him most successful 
riien the difficulties appeared greatest. 

Lord Leverhulmo has built up a technical industry, 
milt it first by dint of his own personal effort and 
)is own hard work, and secondly by his encourage- 
rent and application of every form of science, 


our own science of chemistry above all. Ho will 
permit me to recall one name to-day, that of fa 
chemist who stood close beside him as his right hand 
man for many years, a former President of our 
Society, Mr. John Gray. Wo have often heard 
Mr. Gray relate how quick was Lord Leverhulme's 
insight into the technical problems which daily 
confronted them in early days at Port Sunlight, and 
how unerring was his judgment in choosing the 
right course. Those of us who work with him 
to-day know that time has made no change in this 
power of going to the heart of things, and that no 
expenditure of time or money on technical progress 
or investigation is stinted wiien a good ease for it 
has been established. 

Lord Leverhulmo has not confined his attention 
to the financial, commercial or technical sides of 
the great undertakings he controls. He has not 
forgotten the human element ; he has realised, as 
every wise man in time realises, that getting and 
spending are not the only duties of mankind. He 
has for many years taken a great interest in the 
happiness and the health of those who spend their 
lives in the industry. Port Sunlight is well known 
as a splendid example to all those who control 
important works ; Lord Levcrhulme has also taken 
a prominent part in profit-sharing schemes, in the 
organisation of industrial hygiene and in a variety 
of other efforts to enable those who are employed 
by his companies to attain to a high standard of life, 
including in this phrase not only comfortable and 
healthy homes but some appreciation of art and 
literature and that moral and ethical conduct 
without which business is merely sordid. 

In the year 1891 the application of William Lever 
was approved by the Council for election to our 
Society. To-day its list of members bears no name 
more respected, more honoured by us, or more 
fitted to receive the Messel Medal than that of 
Viscount Leverhulmo. 

The President then handed the Medal to Lord 
Levcrhulme. 

Lord Leverhulme said : I was simply overwhelmed 
when I received your invitation to become the recipi- 
ent of the Messel Medal this year, and I need not tell 
you how great a pleasure it is to me to be with you 
to-day and to meet not only .scientists, but scientific 
business men. I am very much like an amateur 
musician, I think; the amateur musician is always 
considered by his musical friends to be a business man, 
and by the business men to be a musician, Similarly 
I do not quite know where I am on science and business. 
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When 1 was honoured with the invitation to be 
with you hire to-day to receive the Messel Medal 
and to deliver the Messel Lecture for 1924, 1 felt 
very much inclined to shirk the responsibility on 
the ground that my knowledge of chemistry is 
confined to some evening class instruction I took in 
chemistry, under the guidance of a teacher, some 
fifty-seven years ago in Bolton. The effect of those 
lectures was to convince me of the truth of what 
the poet l ‘ope wrote : — - 

“ A little learning is a dangerous tiling ; 

Drink deep, or taste not the Pierian spring.” 

At the time, namely 1867, 1 was a grocer’s appren- 
tice, and could attend the chemistry class but one 
night a week, another night being devoted to short- 
hand, anot her night to taking lessons in drawing, 
and a fourth night each week to instruction in French. 
I am sure you will all agreo that this was not even 
tasting the Pierian spring, let alone drinking in the 
shallowest sense. But if I did not acquire more 
than a smattering of chemical knowledge, I acquired 
a profound veneration for the work of the chemist, 
and when, many years later, I became a soap maker, 
I resolved, and have acted upon that resolution 
ever since, to surround myself with the skill of the 
chemist in solving all the problems of the manu- 
facturer, and to endeavour to break through the old 
“ rule of thumb ” methods that prevailed in the soap 
industry. 

Von will sec, therefore, that my first impulse, on 
receiving this generous mark of your confidence in 
me, was to explain my inability, but the invitation 
contained such a delicate compliment that it would 
have been churlish and ungracious on my part to 
have refused. 1 was very much like the gentleman 
who, in the old days of the hansom eal), on arriving 
home with no money less than a £5 note in his pocket 
which the cabman was unable to change, was pleased 
to observe, in his dilemma, a gentleman approaching, 
liaising his hat, he explained very politely to the 
stranger the difficulty he was in and asked him if he 
could change the £5 'note? The gentleman, no less 
courteously, raised his hat and replied that he was 
sorry he could not do so but that lie thanked him for 
the compliment. 

I am not proposing to weary you w r ith the fables 
woven around the art of \ he soap makers of Phoenician 
days, nor the discovery of soapworks among the 
ruins of Pompeii, nor of classic stories of Nausicaa 
and her maidens. 

The invention of the art <&f soap making is shrouded 
in the mists of antiquity, fyut the science, as distinct 
from the art, of soapmaking is less than a century old. 


1 am content to believe for a certainty that by 
the time the cave man arrived and homes were 
formed in caves then would come spring cleanings, 
and if the cave w oman was not able to Reek the aid 
of soaj), that to maintain household cleanliness was 
a pretty hopeless task imposed upon her. As long 
as home was amongst leafy glades of forests, and 
man’s bed the bough of some tree rendered safe 
sleeping quarters by a strong grip maintained by 
prehensile tail, then soap was a negligible quantity 
in the economy of the family home. With every' 
advance in the home comforts of life from the cave 
to the cottage and palace, there came an cver-'j 
increasing demand for soap and all saponaceous 
compounds. And the olive tree, coconut tree, palm 
oil tree, and the fat of animals were requisitioned to 
supply the demands of the soap maker s art. 

It is disconcerting to our insular pride and love 
of first place priority in all developments to lean; 
that it was not until some six centuries ago that 
soap was first introduced into the daily life of the 
people of the British Tsles. 

No doubt the proud, haughty Roman conquerors 
had brought soap into Britain with their Roman 
legions, but its use would be confined to Roman 
patricians, governors, generals, and their wives ami 
daughters. We of British stock were not finding it 
easy to provide even coarse food and scanty clothing 
and had no opportunity to supply ourselves with the 
elegancies and comforts of 1 ife. Perhaps this accounts 
for the natural instinctive abhorrence and repugnance 
to soap of the British small boy. And is there not 
the story of the “ rough diamond ” labourer who 
had met with a serious accident to his head, which 
necessitated an operation at the hospital, whose 
hair on his scalp was so matted with dirt that the 
surgeon was constrained to enquire, “ Do you never 
wash your head, my good fellow ? ” and the good 
fellow replied, “ Naw, I’d as soon think of washing 
my feet as my head.” 

However, once soap was introduced, its virtues for 
cleanliness personal and domestic were speedily 
recognised, and it is estimated that to-day the eon 
sumption of soap in Great Britain, per head of t lie 
people, is as high as or higher than that of any 
other people or country in the world. 

This present-day British love of soap has been 
in evidence only for some half-century or so, b 
soap must have been more or less in daily use 
France for over a century prior to coming into i 
own in Great Britain, for in 1793 the insurgei 
women of Paris, as stated in Carlyle’s “ Frcnc- 
Revolution,” made their plaintive battle cry “ Di 
pain et du savon.” It is largely due to the research! 
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chemists of the United Kingdom that the conversion 
>f the art of soap making into the science of soap 
miking during the last century has been achieved, 
^ot that British chemists have been the pioneer 
explorers or sole discoverers in the search for a 
.cicntific basis for the soap maker’s art. But British 
oap makers have led the world in seizing upon those 
mproved methods which the science of chemistry 
ms placed at their disposal, in their service of tho 
mblic. And to-day British soap at home an^. 
>verseas enjoys the entry into the markets of the 
vorlcl, as being higher in quality and lower in price 
ban the soap produced by any other nation, and 
his reputation has been honourably and laboriously 
von by hard work and persistent effort. 

So now we find in the twentieth century of the 
hristian era the art and science of the soap maker 
ii ideal combination, an important clement in the 
ife of civilised poo pies. 

It has been often stated that cleanliness is “ next 
o godliness,” and, notwithstanding the retort of 
ho housewives living in the manufacturing towns of 
jancashire and Staffordshire that in their town it 
ras “ next to impossible,” there is sound logic under 
lie statement that cleanliness is really and truly 
next to godliness.” 

But this truism brings us to consider whether 
eiencc or religion lias accomplished most for the 
mi gross and civilisation of mankind. 

Don’t let me create any wrong impression as to 
vhatever views I may hold on the relativity — 1 
link that is the modern expression— -of science and 
eligion. Each has its right and proper place in the 
cal permanent happiness, well-being, civilisation, 
nd progress of the world, but our English language 
o easily lends itself to loose methods of thinking, 
part from our British way of muddling together, 
n a kind of “ scrambled egg ” manner, totally 

I 'milar truths, that clear thinking on the relative 
[ions of science and religion an* necessary and 
(r more needed than to-day. 
ience and religion cannot be made into scrambled 
in the economy of life. Religion is not in 
[ict with science, nor is science in conflict with 
Ion. Religion must ever be the compass and 
t through life’s voyage with its storms and 

It for some eighteen centuries the Bible has been 
Id by professors of religion upon mankind, not 
las a guide setting forth the Sermon on the 
|t, the principle of the Golden Rule and the 
on Gornmandmcnts as codes and rules given us by 
aligion to guide us through life in our social 
relationship to cadi other ; but also that the Bible’s 
Astern fables and illustrations, coloured with the 
i.'phic imagery and poetry of Eastern peoples, must 
je accepted jis seientilic truths that could never be 
Jfcllenged without bringing down with them religion, 
i»h its codes and guides for moral conduct, in 
y a stating ruin. 

> we know, the Christian Church burnt at the stake 
1 Italian philosopher, Giordano Bruno, or tortured 
ihreatened to torture with rack and thumbscrew 
V pioneers of science and truth, such as Galileo 


and others, who had the courage to wish to separate 
the chaff of impossible claims to scientific guidance 
from the roal wholesome grain of the moral truth 
and indisputable reality of the ethical essentials 
of life given us in the Bible. It has been this bigoted 
attitude of the Church through at least sixteen 
centuries of the Christian era, that is to say, from the 
second to the eighteenth century, that has produced 
a disastrously sterilising effect on the benefits science 
would have lavished with generous hand on mankind. 
It has been science, in spite of all persecution arising 
out of mistaken interpretation of tine teachings of 
the Bible, that has been the vitalising power in 
raising the condition of mankind to its present 
altitude, and it is to science we must look tor still 
greater advances and still higher levels of comforts 
and elegancies of life the future should have in store 
for mankind. 

Science and men of science, once freed from the 
thraldom of the Church’s wrong interpretation and 
maladministration of the Bible, have made more 
progress in the raising of the level of comfort and 
happiness of mankind in the last two centuries than 
was achieved in all the preceding centuries of the 
world’s history. 

Professors of religion and professors of science must 
learn to go arm in arm together through life to raise 
and elevate mankind higher and higher above the 
brute beast and nearer and nearer to the angels. 

In the past centuries Europe has seen nations 
enfeebled almost to the point of collapse by excess 
of religious zeal and blind separation from the 
scientific truth of what, for want of a better word, 
we have, named “nature.” And to-day some 
countries of Europe, most notably Russia, are 
enfeebled to the point of collapse by scorn and con- 
tempt for religion, dispersal and murder of its 
advocates, and by denial of God Himself. It has 
been truly said that whoever denies (Sod has to face 
the diflieulty of explaining the* existence of mankind. 

Religion, it Is said, languishes from lack of new 
problems to solve in life, but professors of religion 
and searchers after real solid basic truths of religion 
and the Bible are finding each day fresh ethical 
problems rerpiiring solution for the moral and social 
life of mankind, and betterment of the human race. 

It is true that to follow the teachings of the Bible 
intelligently and faithfully requires no new discovery 
or guidance, blit w ith each development and progress 
of mankind clearer religious knowledge Is required 
and is essential to moral stability and rectitude of 
character and to community life. 

Religion, like science, must progress by reason 
of the wise solution of new' problems arising 
and requiring solution at each stop forward made 
by mankind, dust as the climbing of mountain 
peaks reveals at each new' summit higher peaks 
above, in endless progression, so also to the eye of 
science and religion new r vistas and new' visions of 
heights yet to be scaled and explored with their 
secrets to be laid bare reveal themselves as every 
advance is gained. 

There can be no divergence from the basic law's 
governing man’s research and discoveries as between 
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religion and science. Just as it is the fact that the 
Ten Commandments, the doctrine of the Sermon on 
the Mount, and the principle of the Golden Rule 
are as truo a moral guide to-day as they were when 
first revealed to man, yet we must not ignore the 
fact that there was a date when they were for the 
first time revealed to man and that prior to that 
date mankind could only act ignorantly of these 
essential moral laws. Does not tills fact agree with 
the identical corresponding position occupied by 
science to-day ? 

The stars shone from the heavens before men of 
science placed the telescope at the disposal of the 
astrologer and thereby converted him into an astron- 
omer. The air was the same air before the modern 
chemist searched out the truth of its chemical com- 
position of oxygen and nitrogen ; water was the 
same water beforo the chemist discovered that 
it consisted of hydrogen and oxygen and so 
converted the capped and robed alchemist, with 
his crucible and cauldron and wizard’s surroundings 
of stulTed and suspended crocodiles and snakes 
and liis search after the philosopher's stone into 
the modern analytical chemist who banishes belief 
in magic and lays bare for us the immutable laws 
of the physical universe by investigation of facts 
and research after truth. 

Life may have lost somewhat of its charm of 
poetry, tradition, and fairy story and song. Life 
may have become more matter-of-fact, and con- 
sequently have lost somewhat of its romance when 
the chemist resolved air into 78 per cent, or over 
of nitrogen, 21 per cent, of oxygen, and 1 per cent, 
or under of other gases, than was the ease at the 
time when air to our fathers was known only as 
the breath of heaven that rustled the leaves of trees, 
the waving corn, and that fanned our faces when in 
gentle mood ; and that equally at other times, 
when in angry mood, could be the hurricane or the 
storm that levelled mighty oaks to the ground, 
overturned houses and drove ships and sailors, 
despite their skill, to destruction. 

Also when the chemist resolved water into two 
parts of hydrogen and one part of oxygen, lie did 
not add to the poetry of life in sea or lake, river 
or brook, clouds or rain. When the scientist har- 
nessed for service of man that unknown power we 
call electricity, he detracted from the poetry and 
mystery of the light ning-flash. But then the scientist, 
by his probing into w hat wo call vaguely the secrets 
of nature, if lie has not contributed thereby to the 
poetry, song, and day-dreams of lift;, has rendered 
life more liveable by giving, through knowledge, 
greater control over the forces of nature. 

The night has become as the day, the link boy 
has been replaced by the incandescent lamp, the 
faggot and tallow candle by the electric light. In 
short, if life has lost somewhat of its poetry, it has 
more than made up for this by becoming in- 
finitely more liveable and by life itself lengthening 
whilst its rightful joys and pleasures have deepened 
and broadened. 

This does not mean antagonism between science 
and art, but rather that the artist does not move quite 


as quickly as the scientist, becauso art is founded 
largely on traditions of past ages and the interpreta- i 
tion of old masters. The modern artist has to adapt ] 
himself to the new light science has thrown on life, i 
He is at present like a man who has been living in 
the shades and shadows of the woods and forests, 
and who has now the full glare of brilliant sunshine 
dazzling his vision. He cannot see, until his eyes 
become accustomed to the change, as well as he saw^ 
previously in the semi-darkness. But the artist in 
painting, sculpture, or architecture is rapidly recover- 
ing his vision for beauty in modernity, and his poise 
in relation to the beauty of scientific truth. < 

And equally will this be the case with the professors 
of religion. They may to-day be a little blinded by 
the flood of light with which the modem revelations 
of science have dazzled mankind in a rapidity of 
sequence that it was inevitable must prove disturbing 
to ethical balance. 

But if professors of religion have not kept pac( 
w ith the advances of science in the ethical and mora 
sphere, still less have the professors — if I may apply 
this academic phrase — of industrialism in moderr 
manufacturing aetvities. When one considers th< 
revolutionary change that has been created by ne\ 
and better methods of production placed at th- 
disposal of manufacturers by inventors, we manu 
facturers must confess with shame that improvec 
methods of production have not resulted in equally 
improved conditions of life for the workers in factories. 

It almost looks as if, in climbing the mountain 
peaks, hand in hand with the scientists, the 
manufacturer long ago had reached for his ethicai 
progress what is known in forestry as the timber line] 
and that, until the manufacturer can overcome limij 
tat ions of his outlook on the human element in 
production, lie may bo a drag on science in its desiij 
and efforts to confer better living conditions <* 
mankind. 

It is recorded that on the high borders of thetimb 
line limit of mountain peaks some twenty to tl^ 
rings have been counted upon a gnarled and twi () 
forest tree scarcely four inches in height— -so th ^ 
had taken twenty to thirty years to produce ui !C 
four inches in height of timber. 0 

And when we consider all the storms of snow T 
wind and struggle for existence that the stqj 
unconquerable vitality of the forest tree has rosing 
and that it has, in spite of almost impossible condit 6 
of life, achieved even some growth, however si )r 
then instead of scorn for this tiny forest tree of jy 
twenty years of age we have feelings of admiratT<7“ 
and respect for its courage, vitality, and persistence 
And we ought to have the same feelings towards of 
manufacturers in spite of little progress made in tflE 
ethical relationship with the human element in thK 
factories and workshops. There has been soS 
growth and progress, gnarled and stunted, but slK 
growth and advancement are evident on all sidesK 

The manufacturers, during the last 200 ycap, 
had to meet the calls of new and better machine^ 
economical in production but making ever-grow r 
demands for more and more capital. Their wh- 
energies were, like the tree at the timber Jin; 
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sorbed during the eighteenth and nineteenth cen- 
ries in a never-ending struggle against* adverse 
)iiditions, and in facing the competition of the whole 
arid, with limited capital and ever-increasing 
miancLs for more capital to provide new and better 
hidings, plant, machinery, and more ample stocks. 
What surprise then if the eighteenth and nineteenth 
ntury manufacturers, dragged along by discoveries 
• science, should, by the exigencies of tho laws of 
lf-preservation, be only able to produce a gnarled 
id twisted stunted growth in the organisation of 
icir relationship to the human element in productive 
iterprise. 

We already, on the dawn of the twentieth century, 

0 in the first twenty years of its history a greater 
■ogress towards a higher realisation of the import- 
iico of better relations with humanity in industry 
tan was made in the preceding two hundred years, 

But the possibilities of economical production that 
ui be achieved by giving even more attention to 
ie welfare of the man behind the machine than to 
ie care of the machine itself has yet to be fully 
alised. The manufacturer who neglected the care 
f his mechanical implements of production would be 
,ughcd at and scorned as an example of waste and of 
lefliciency. But the manufacturer who neglects 
> give thought and care to the welfare and happiness 

1 the men and women employed in his productive 

i 1 des would be neither scorned nor laughed at as 
unple of waste and inefficiency, but might even 
high regard and respect as a keen, hardheaded 
As man with no maudlin sentiment about him, 
ather as a thrifty model to imitate than a 
rous example to avoid. 

leems to myself that what wc manufacturers 
v need is what is known in chemical science as a 
st to join together in united power for welfare, 
ss, and prosperity so-called capital and labour, 
world’s further industrial progress requires a 
. to discover the ethical catalyst to achieve 
in the science, of humanity such as Messel 
igated and developed in the science of chemistry, 
e is right] y often described as knowledge applied 
phenomena of nature. Nature has no greater 
mcna than what we call human nature, for in 
>rds of the Lancashire man, “ There’s nowt so 
as folk ” 

main facts to guide research for the right 
1 catalyst have been known long ages ago, 
ly hundreds of thousands of years before 
committed to stone the Ten Commandments for 
guidance. But these main ethical laws are 
y the alphabet of the science that makes 
le the living together of human beings in 
unities and their harmonious working for the 
t not of selfish selves, but on lines of enlightened 
to rest that seeks the good of self on the solid 
of unselfish work for others, 
motives spring from the law of self-preservation 
las been deeply planted by an all -wise Creator 
leach and every human breast ; otherwise human 
jugs long agos ago would have ceased to continue to 
pt. To quote the words of Shakespeare: * .Sett- 
le, my liege, is not so vile a sin as self-neglecting.” 


But narrow, selfish methods of self-preservation 
have always failed to achieve even their own narrow, 
selfish aims and objects. It has been only by the 
application of the principles of the Sermon on the 
Mount and of tho practice of the Golden Rule that self- 
preservation in its widest and truest sense is possible. 

Material science has outgrpwn disproportionately 
spiritual science. Let us remember that, as the poet 
Goldsmith has affirmed, and as experience has 
proved : — 

“ All that Freedom’s highest aims can reach 
Is but to lay proportion’d loads on each ; 

Hence, should one Order dispro portion’d grow, 
Its double weight must ruin all below.” 

Prof. Armstrong, in his thoughtful Messel Lecture 
given two years ago, gave us a vivid picture of 
Rudolph Messel, whose life-work and memory this 
Society has honoured itself in honouring, and there 
is one sentence therein that seems to me to be worthy 
of inscribing in letters of gold in the board room of 
every manufacturing business enterprise and activity. 
These words describe Rudolph Messel as : — 

“ Generous and ever thoughtful of others, unselfish 
to a degree, he had little thought for himself and a 
hatred of all display ; living among them, he knew 
his workpeople and W'as in sympathy with them : 
hence his popularity and power. ’ 

A few paragraphs further on we learn that Messel 
told Prof. Armstrong lhat he had been enabled to 
abandon the uso of special appliances for tho supply 
of gases in due proportion in one of his processes 
by having his attention called by his workman- 
foreman to the fact that the plant worked better 
when air was supplied in excess. Surely we could 
have no better illustration of the direct and important 
benefit of the “ Messel touch,” and his rule of knowing 
his work-people and keeping himself in sympathy 
with them. 

Prof. Armstrong, in another part of the same 
lecture, informs those, like myself, ignorant of the 
laws of chemical action and reaction : — 

“ That it may now be asserted that hydrogen and 
oxygen cannot interact, and that to determine inter- 
action a third component must be introduced into 
the system.” 

As this fact is true and an accepted law of mere 
chemical elements and their interaction, it is still 
more true of the human elements in the workshop. 

And surely this “catalyst,” to ensure interaction, 
can best be provided by religion and the teaching of 
the Sermon on tho Mount and practise of the Golden 
Rule. What the business world requires to-day is a 
Messel, a Newton, or a Faraday of religion to investi- 
gate this pressing human problem of the modern 
workshop. 

Professors of religion are quite detached from oven 
the suspicion of personal interest or greed of gain, 
biased thought, in investigating and exploring 
impartially and impersonally all avenues likely to 
lead to the discovery of the true “ catalyst ” for 
human relationship in the workshop. 

At first thought it would seem that sympathy 
might be found to be the catalyst that would induce 
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interaction in the human elements of production 
called capital and labour. But just as Messcl the 
scientist must have met with many disappointments 
in chemical research, so will the ethical scientist 
inevitably meet with corresponding but more dis- 
tressing disappointments in his researches into the 
solution of ethical problems, the greater difficulties 
of which arc; inevitable' because of the ever-changing 
nature and variations in types of humanity and their 
resulting, ever varying, response to the same influ- 
ences even under the same circumstances. 

In other words, hydrogen and oxygen, when they 
are made lo interact by a suitable electrolytic process, 
must, as far as my chemical knowledge carries me, 
always result in the production of water ill definite 
proportions of two atoms of hydrogen to one of 
oxygen. 

But human sympathy with, say, “ A ” may result 
in increasing “ A's ” power of resistance to adverse 
circumstances, whilst the same sympathy towards 
“ B ” may result in the weakening of v * B’s ” personal 
power of resistance to adverse circumstances. Every 
wise father and mother has studied these variations 
in responses to sympathy and endeavours to guide 
their training and actions accordingly. 

There is no, shall I say, “ catalyst ” known to us 
— other than religious truths — to induce interaction 
between humans that can equally be depended upon 
to givo so closely similar results under similar circum- 
stances with similar human elements than the teach* 
ings of the Sermon on the Mount and the practice 
of the Golden Rule. 

1 remember hearing Ihe following story when 
quite a youngster, relating to the wife of a cotton 
manufacturer who, even in those early days, took a 
personal interest in the workers at her husband’s 
cotton mill. This well-intentioned lady heard that 
the twelve-year-old daughter of a spinner in the 
mill was ill, so she at once made a visit to the home, 
the door of the cottage was opened by the wife 
of the spinner, who invited the lady inside and sot 
her best chair for her to sit in. Inquiring about 
the daughter, the mother replied, “ Ay oo’s none 
weel but th’ doctor says it's nowt much nobbut 
oo’s o’ergrown hur strength and a wik or fortni’t 
at Blackpool would put hur reel.” “ Well, won’t 
you send her to Blackpool ^ “ hffi, missus, it ’ud 

take a heap o’ brass for that and we eonnut afford it.” 
“Do )ou know an\ono your daughter could hoard 
with in Blackpool?” “ Oo ey oo could board 
with Missus Ainscougb ; I know hur wed. She 
keeps a lodging house and oo’d he all reel wT hur.” 
‘ c Well, look hero, I’ll pay all expenses of railway 
fine and board for a month, so send your daughter 
to-morrow -whilst the summer weather is on, for 
a month to Blackpool.” “ Wed, Oi’ll think about it, 
but Oi eonnut say neauw.” And so the benevolent 
cotton millovvner's wife waus chilled as if a bucket 
of cold water had been thrown over her by this 
reception of her solution of the difficulty the spinner’s 
wife had in prodding ways and means for following 
the doctor’s advice. 

But as soon as the millowner’s wife had left her 
cottage the mother called in her friends and neigh- 


bours and said, “ Oi’ve just had the gaffer’s missus 
in asking after our lassie, and when Oi told hur there 
were nowt much wrong wi’ hur and t’ doctor wanted 
us to send hur to Blackpool for a wdk or two, oo said 
oo’d pay all t’ expenses of railway fares and lodging- 
money for hur for a month, and Oi told hur Oi'd 
think about it, but Oi’ve thowt and Oi’ve thowt, 
and Oi eonnut see what gaffer’s missus can malm 
out of sending our lassie to Blackpool.” j 

Yes, humanity is always looking for selfish) 
unworthy motives as attached to every helping 
hand extended in sympathy. 

The fact is we arc all like minnows swimming in 
the w r orld of our own little brook. It is a siual 
selfish world and each minnow is absorbed in til 
tasks of its daily life and food supply. What (!j 
these minnows know of the great oceans of li I 
beyond the brook which feed the clouds with wateij 
which in turn come down in grateful showers oq 
hillside, valley, and meadow, and, after providing 
needed moisture for abundant harvests for man, 
Anally reach the brooks and rivers and hence returh 
to the seas from which they came. * 

Jt is not the selfish efforts of each minnow and 
their absorption in their daily tasks of life and food 
supply that is all-important, but the great ocean! 
the clouds and the rain, without which the broo! 
would soon become no better than a dry gutter an, 
all minnows perish. The things of real important 
to each of us are not the things that arc seen, la- 
the things that are not seen. Every manufacture 
sees and knows intimately his plant, machinery an 
the bricks and mortar of his workshop, but he dot, 
not equally have visible to his consciousness tl 
mind of those associated with him in the worksho 


and yet the mind and soul of those associated wijj 
him are as all-important to the efficiency of lfl 
productive enterprises as is the great ocean to > 
very existence of the minnow. 

Whilst wo are living in the age of opportun 
it is equally true we live in the age of uncertain 
If wo could only link up together this groat no 
of opportunity free from uncertainty, then wo citbh 
of the British Empire — the Empire of opportuni so 
with certainty in application of the truths of 10 
Christian religion in their bearing on human r 
then we should liberate forces for welfare and had 
ness in the twentieth century more powerful ig 
greater than ever known in previous history 
mankind. 3r 


Take one w'ell established scientific fact— 
there can be no intake without corresponding 
outflow- the very spirit of the modern busim\| 
mind, hard as granite and keen as blade of steel 
seems to be founded on a belief in the very opposif 
thesis, namely, taking in all that can be got an 
giving out as little as may be. To get the greutcl 
amount of work in the longest hours for the minimul 
pay possible is thought “ good business ” by tf 
hard-headed business man. And equally to give tf 
smallest amount of work in the shortest- hours li 
the maximum pay obtainable by force or thrc<L_ 
of strikes is thought to be “ good business ” Re- 
organised labour unions on behalf of the employee. 
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We know that both are contrary to scientific 
uths and that there can be no permanent intake 
ithout corresponding outflow. 

Such policies make of mankind a morass of bog 
* a dead sea of barren shores incapable of yielding 
unfort or happiness. 


Our scientists have devoted themselves hitherto 
kinly to the creation of better means for cheaper 
reduction and to harnessing the forces of the 
ji ysical world to man’s service. These have been 
je lines along which modern science — and especially 
lemical science — has explored and progressed. 

.And the very existence of civilised life in towns 
ji cities has only been rendered possible by the 
earches of chemists and others into the physical 
Jrs of the material world to ensure that mankind 
light be enabled to livo in liarmony with these laws, 
[ut the most important branch of all knowledge - 
lankind and his human nature — has been entirely 
eglected, and not one human in ten thousand 
nderstands the basis of those laws that govern 
tkieal life and govern it just as certainly as does 
lie law of gravitation govern the physical world. 

Even in regard to physical life, it is doubtful 
| as many as one human in ten thousand would 
brrectly assign on their relative values the respective 
psition of eating, drinking, and breathing. Most 
Duld place the order as just given regardless of the 
[■t that humans can exist for seven weeks or longer 
Ithout food provided they receive air and water, 
J* for seven days without water provided they receive 
r, but cannot exist for seven minutes without air. 

| Equally true is it that few manufacturers realise 
fit to labour under conditions that give happiness 
contentment to the human mind, enables the 

i ly to perform its daily task with ease und long 
lurance ; but to entail on the worker conditions 
labour that destroy happiness and produce dis- 
|ent— that then the efficient performance of the 
tasks becomes impossible. I believe? the 
ving experiment has often been tried on walking 

I rsions with children and in other forms on many 
iric occasions by generals in high command with 
1 adult troopers, or by hardened Arctic explorers 
their men, when their men were living under 
litioiLS of existence almost beyond human 
tanee — relief from fatigue being founded on 
tying the mind on happiness and so bringing 
Jmi endurance and strength to the body. To 
pibe the experiment most easily tried by any of 
will take the case of very young children, blit 
jc? response is the same in all cases where the policy 
adopted of interesting the mind beyond the 
Jigues and pains of the moment. A teacher has 
scribed how that taking his class of very small 
Jvs a long walk into the country, so long as the 
jrney was outwards into new scenes none com- 
bined of being tired or wished to return home- 
“jinls, hut almost immediately the return journey 
}gan first one and then another of the kiddies 
a plained, of fatigue and some even asked to bo 
Tried, as they declared they could not walk any 
ger. A brain-wave came to the teacher — so he 


gathered sticks lying around and made for each 
kid a hobby-horse — chose for them a leader and so, 
each kid astride his own stick as a hobby-horse, 
they all pranced gaily home, their previous weariness 
forgotten in the exhilaration of play, and all regretting 
when the school-house was reached. 

Modem workshop conditions of product ion are 
essential to the clothing, housing, transportation 
and feeding of humans under modern civilisation. 
But workshop life soon becomes brain fag and weari- 
ness. Many suppose that the discontent of the 
modern workshop operative is always in the direction 
of a desire for shorter hours and greater pay than 
those they are at that moment receiving, and so 
thereby to attain better conditions of life. 

But this is only partly true 4 , for this discontent is 
just as keenly felt to-day— nay, even more so than 
a century ago, when labour toiled for twelve hours 
a day as compared w ith the usual eight hours now , 
and when wages were one-third or one-quarter the 
average wage of to-day, with the then price of broad 
higher than to-day, whilst conditions of modern 
life are infinitely better than the ratio of increase 
of wages would appear to indicate. So higher wages 
and shorter hours are no substitute for lack of mental 
stimulus towards happiness and contentment. A 
century ago the village blacksmith sang and whistled 
at his work, though under paid and under-fed. The 
modern mechanic does not feel inclined for either. 
The old stage coaeli driver cracked his jokes wilh 
guard and ostlers, inn-keepers and bar tenders. Not 
so the modern motor or tramear driver. For modem 
life becomes grey without relief or brightness. As 
to work, the physical toil of the village blacksmith 
was at least double that of the modern mechanic, 
and the exertion required to hold and control a 
team of four horses is much greater than I he exertion 
required from the motor or train ear driver. The 
late Mr. (Gladstone on one occasion stated that in 
his youth lie had inquired as to which horses on the 
stage coach routes out of Eondon were worn out 
the sooner. Was it the horses dragging the coach 
up Ilighgate Hill or the horses taking the coach 
along the level road through Slough ? And to his 
astonishment he found that it was the horses on the 
easy level road to Slough that were worn out soonest 
and had to be replaced first, and that it was the 
horses on the road with the? heavy pull up the High- 
gate Hill route that lasted longest. Therefore, it 
was monotony that killed. Horses could hotter 
endure the heavy collar work up Highgate Hill 
followed when over the top by the trot down with 
easy collar and loose traces. And it is monotony 
of work that kids men as well as horses, for humans 
are infinitely more liable to corrosion from monotony 
than horses. 

No thought is given to the mental weariness of 
the human in workshop efficiency. The forces of 
Niagara ran to waste for countless ages before their 
potential power was realised and before they were 
harnessed to the service of mankind. But there 
is greater potential power for service 4 of mankind 
in the cultivation of a sound mental outlook and 
application of knowledge to the? human element in 
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workshops than in all the Niagaras and Victoria 
Falls or other latent water power the world contains. 

And future progress in efficient production can 
only make further advances by the cultivation and 
maintenance of states of mind and happiness in 
workshop employees. 

Past ages have seen mankind absorbed on various 
ideals of brute force, militarism, and conquest. 
All these ideals have proved unproductive of happi- 
ness even to the victorious conquerors. The fact 
is that only in the performance of service to others 
and duty to our country can lasting happiness be 
found. This is just as true to-day as it was a century 
and a quarter ago, when Nelson hoisted to the mast- 
head the signal “ England expects that every man 
this day will do his duty.” 

Tins is a democratic age, and there is no power 
so absorbingly attractive as the force of a demo- 
cratic ideal. But democratic ideals would not save 
modern life if we took away from the twentieth 
century city modem drainage and water supply- - 
and other knowledge that chemical research had 
placed at the service of man, for then pestilenee, 
disease, and death would kill off the congested 
populations of our large modern cities, and civilisation 
would perish more rapidly than ever did destruction 
follow victorious conquering armies in past ages, 
despite democratic ideals. These conditions affect 
us all — those who live in mansions in Mayfair no 
less than the slum dwellers — and democratic ideals 
would not save us. It is only by the knowledge of 
chemistry and bacteriology that, modem civilisation 
continues to exist at all under- modern conditions. 

What is wanted to-day, nay, is even still more 
essential than these, is that there should be corres- 
ponding researches undertaken and knowledge and 
discoveries attained in the ethical life of mankind 
as in the physical life. The so-called modern social- 
istic or communistic upheaval is as old as community 
life itself. All the modern suggested “ short-cuts ” to 
welfare and happiness of the people have been tried 
over and over again and always ended in increasing 
and never in decreasing human misery and wretched- 
ness. 

And yet as far back as records exist of ancient 
community life in the ages past with all peoples, the 
basic truths of the Bible when applied to community 
life have invariably resulted in making possible the 
attainment of the greatest prosperity, the widest 
diffusion of happiness with the deepest most abiding 
joy and the most efficient life attainable by human 
beings. 

Thousands of years before the Christian era we 
find almost all tin; moral guides laid down in the 
Bible bad formed t lie basis of every efficient religious 
system the world has ever known. The Advent 
of Christ only laid greater emphasis on these ancient 
guides for mankind, while adding thereto one hitherto 
unrecognised outstanding governing truth- the power 
of gentleness. There was, as far as my knowledge 
goes, mainly this one new truth, this one new ethical 
principle brought by Christ to the world, that is 
not to be found in most of the older systems of 
religion nor in the Bible prior to the advent of Christ. 


Christ for the first time founded His religion or 
the overwhelming power of gentleness. The religious 
systems of the world prior to the advent of Christ 
were founded on the power of force and the strength 
of tho physical man. Community life according tc 
these older systems of religion demanded on “ an 
eye for an eye, a tooth for a tooth,” a system ot 
revengeful punishment. It was the Head an< 
Founder of the Christian religion that first direct e( 
mankind’s attention to the far greater strength ant 
irresistible force of tho power of gentleness. 

We Christians neglect in the daily relations o 
community life this fundamental basts of th 
Christian religion and believe as firmly to-day a 
ever in the worlds history that whilst it may be tri 
that “ thrice armed is he who hath his quarrel just 
the modem doctrine that “ four times he who gets h 
blow in fust ” has best Shances of ultimate victor; 
And this after centuries of the world’s expericnc 
of its utter unsoundness. 

We note this mistaken ethical outlook on lii 
equally trusted in by professors of religion as by busi 
ness men under our so-called but misnamed Christiar! 
religion. It has been well said that whilst this 
policy may, if it succeeds, “ get even with ” onoV 
opponent, the higher power of gentleness carri< 
one far ahead of all opponents. Until this powc 
of gentleness is acknowledged as tbe fundament * 
truth of the gospel of Christ’s teachings and becorn> 
the basis of the teachings of the Clergy of our Christ u. 
Religion, our so-called Christian Religion can shoj 
no advance upon the old worn-out religions that hay 
preceded it . 1 

It is little wonder that science has outstrippe 
religion in the service of mankind. We have no corrc 
ponding neglect by professors of science of the has; 
laws of the physical world. It is little more than two 
centuries ago since men of science placed at 
service of man the discovery of the law of gravitati' 

It is less than one century ago since men of sciei 
placed at the service of man the discovery of 
power of electricity. It is less than half a cent 10 
ago since men of science placed at the service^ 
man their discoveries of internal combustion engi HC 
a discovery that has made possible the conqi^ 
of the air, and of flight through the air hithc ur 
available for birds only. It is less than a qua )( | 
of a century ago since men of science placed at a g 
service of man their discoveries in radioactiv 
wireless telegraphy, and wireless telephones. or 
But these great discoveries of science once pla.lv 
at the service of man and their solid foundation < 
truth firmly established, man has never failed t 
apply them to his daily community life, with th 
result that in less than two centuries of science th 
world has been made a better world physically fo 
mankind, especially for mankind living in cities ami 
towns, than all the preceding centuries from tV 
time of man s first advent on this planet. p 

This is true only of physical life — in the moialj 
and ethical life man has made no such corresponding 
advancement. Brute force, costly armaments audj 
wars, revengo and cruelty have by means of the 
discovery of science been made more brutal, more 
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ruel, more powerful, until their ruinous modern 
nstliness is to-day the only effective check on their 
iperations. 

Now let us suppose that men of science after the 
iscovery of, say, the law of gravitation, or the 
ervice of steam or electricity, had treated these 

I overies as not fundamental truths of science 
be applied with confidence in their stability, 
u Id we not have had chaos and confusion in the 
Id of science, as we have confusion and chaos in 
world of religion ? 

i it not a fact that Bishops and Clergy of all 
ominations and forms and variations in the 
•hing of our Christian religion have almost 
rersally acted, and some even spoken, as if they 
Jieved that the teachings of Christ, as expounded 
J His Sermon on the Mount, and His teachings of 
5 power of gentleness, were not fundamental 
iristianity ? Have not we, poor ignorant laymen, 
Joping vainly in the dark for ethical guiding prin- 
jfies, been told by Bishops and Clergy of all so-called 
jiristian denominations, that modern community 
V cannot be founded on these principles nor success- 
il business be established on their practice ? 


The man of science does not “ wobble ” on the 

I Uw of gravitation. On the contrary, he builds 
o series of movements and actions founded on 
.ith of the law of gravitation. The man of 
does not limit the action of the law of gravita- 
certain circumstances that appear favourable 
uecessful action. On the contrary, he declares 
: vital) le results that will follow any disregard 
\ of this basic law under any and every circum- 
of life. He declares with no uncertain sound 
the maintenance of the dykes in Holland vverc 
ed, the operation of the law of gravitation 
result in the submergence of Holland under 
ushing waters of the ocean ; that if, by careless 
uilation, the engineer planning bridge or 
>ir misjudged wind and flood pressure and 
to be supported, there would be no exception 
operation of the laws of gravitation and that 
.lg bridg** or bursting reservoir embankment 
swiftly bring death, suffering, and ruin on 
ut- sufferers. 

the teachings of the Sermon on the Mount 
e practise of the Golden Rule are just as cold 
laws for the “ man of the worl^’’ as is the 
gravitation for the man of science , there is 
icai to sentiment or to emotionalism in either, 
o equally with all the teachings of Christ, 
uturies religion has been viewed as an appeal 
emotions, and not as expounding eold basic 
i govern humanity in relation to individual and 
mity life. Yet such laws of religion aie 
ely free from all sentimental emotionalism, 
require to-day more than ever to realise that 
iibu was the greatest Ethical Scientist the world 
J ever produced, and that His teachings are 
rntific ethical truths that govern the conduct of 
j. That to neglect or disregard these scientific 
jical truths can only bring speedy disaster on man- 
id as certainly as would disregard of the law of 
jvitation. The direct result of the teaching of 


men of science is that neither individuals nor natiofts 
fool with the law of gravitation, whilst as the direct 
result of the introduction by the Church of emo- 
tionalism into religion and neglect of the teachings 
of Christ there has been substituted, for the cold, 
scientific, immutable and immovable ethical teachings 
of Christ, a certain maudlin emotionalism which 
brings the Christian religion into disrepute with 
thinkers, scientists, and practical business men. 

In all my readings of the Gospels I have failed 
to find one single occasion when Christ, in His 
teachings of the laws of religion, acted other than as 
a man of science in his teachings would have acted, 
when considering with full knowledge the inevitable 
unchanging and eternal action of the laws of science. 

The neglect of the scientific truths of Christ’s 
doctrines and the substitution of sentiment and 
emotionalism therefore has no foundation in Christ’s 
teachings, and it is for Clergy and Ministers of all 
shades and variations of denominational religion to 
recognise the scientific basis of the Christian religion; 
not till then will the progress of mankind towards 
the realisation of the fullest- measure of happiness and 
well-being in community life be possible. 

There is nothing savouring of materialism in this 
view. But, in fact, our Christian religion as taught 
and preached to-day is not so much in danger from 
errors of materialism as from errors of maudlin 
sentimentalism and emotionalism. 

Neither is there danger to Christianity to be 
feared from what- is called denomi nationalism. Just 
as flowers, trees, grass, and all varieties of plants 
derive their life and growth from the same Bivine 
source— sun, rain, air, and earth — and yet- are not, 
froin that fact prevented from producing an infinite 
variety of iiowers, trees, grass, and plants without 
schism, infidelity, or departure from the laws of the 
Divine source from which they derive their life and 
growth. And just as the man of science can produce 
an infinite variety of movements and types of 
machinery suited to all purposes for the service of 
man, yet each founded on strict fidelity and con- 
formity to the laws of gravitation, and other physical 
laws, and without schism, infidelity, or departure 
from the laws of science, so can there exist denomina- 
tionalism in religions founded on the teaching of 
Christ without schism or infidelity or departure from 
the Divine laws of religion. 

It was intended by our Creator that there should 
be infinite variety in the physical world and no 
uniformity, and so it was intended, in iny humble 
opinion, that there should be infinite variety and 
absence of uniformity in the religious world. And 
yet, with strictest obedience to the basic laws that 
govern either and both. The basic laws of the 
Creator in both the religious and scientific truths of 
the Universe are too powerful, too great, and too 
grand to be limited to any one single approach. 

In a few months I go to the Congo, and shall be 
living for a few weeks amongst a people whose life 
has not yet, in their native forests, developed beyond 
what we call “ the Stone Age.” Witchcraft there 
takes the place of science. If it rains more than they 
require, then they search out a witch doctor to stop 
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rain. If they suffer from drought, they search out 
a witch doctor to bring rain. If disease and death 
seize a village, some enemy has bewitched them, and 
they seek out a witch doctor to create a more jKiW'erful 
fetish to break the witchcraft of the enemy. 

To primitive man (‘very volcano, lightning fiash, 
or thunder peal, every tree, sea, river, lake, or moun- 
tain is a god, and just as primitive man is always 
cruel and revengeful, so is the primitive man’s god 
cruel and re\cngcful. Primitive man mixes up 
science and religion, and is unable to interpret the 
phenomena of the physical world other than on lines 
of his primitive witchcraft religion. When a twentieth- 
century man \isits the Congo with motor-car, steam- 
boat, or aeroplane, the Congo native classes ail 
together as “ white man's magic.’’ 

Perhaps to fortieth-century man the scientific 
and religious knowledge, say, of us who live in the 
twentieth century, will appear just as crude and 
immature as appears to-day that of the Congo native 
to us of the twentieth century. 

And yet there will be no change in the Divine 
Law's governing life either in science or in religion nor 
governing humanity. It will be merely a better 
knowledge of these laws and a greater fidelity and 
obedience to them that will raise the fortieth-century 
man to a pinnacle from which he will see twentieth- 
century man’s religious and scientific knowledge to 
have been founded on colossal ignorance. 

And so this grand old world will progress, but 
always and only along lines of all well- defined basic 
laws and immutable immortal truths. 

The lines by Prof. Carruth will express my meaning 
better than any feeble words of mine : — 

“ A tire mist and a planet, 

A crystal and a coll ; 

A jellyfish and a saurian, 

And caves where cave men dwell ; 

Then a sense of law and beauty. 

And a face turned from the clod — 

Some call it Evolution— 

And others call it God.” 

Discussion. 

The President asked Prof. Armstrong to propose 
a vote of thanks to Lord Lovcrhulrae. 

Piioe. H. K. Armstrong said that they had just 
listened to a very remarkable address, one which was 
destined to be heard not only in the Society but 
throughout the world. Lord Leverhulme had not 
only shown himself to be a philosopher, but a scientific 
Christian, and his address had been extraordinarily 
full of literary charm. "Ho had coined a very remark- 
able phrase, a very biting phrase, which was likely 
to live, in speaking of the Church’s maladministration 
of the Bible!, 

He beliqyeci that the original donor of this lecture- 
ship would have looked upon their choice of the 
Medallist as the greatest step forward the Society 
had ever -taken towards achieving its inevitable 
purpose, thJit of uniting chemical science with indus- 
try, in leading the two to march as twin brothers with 
only one end in view. It w r otikl have been easy 
maintained an academic 


succession, to have given a narrow interpretation of 
science, hut instead they had wisely talcen science 
as meaning wisdom, real knowledge, vital knowledge, 
knowledge made effective. Let them just consider* 
what Lord Leverhulme had done. A man who had* 
made the experiments he had made, experiments ona'i 
very large scale, more often than not w'ith success, , 
must he possessed of the scientific mind, must have 
the gift of imagination, must be a logician, a man 
worthy to be called into the fraternity of science. 

Viscount Leverhulme had done them the honour of 
accepting the aw r ard of the Messel Medal in recog- 
nition of his services to science in making it available 
for the public good by the exercise of his gift of 
imagination and of his all - compelling organising 
power. He had that day been given the Freedon 
of their Corporation ; they asked him henceforth 
to he a warrior in their ranks. He had organised 1 
an industry ; they asked him to help them organist 1 
their science, and aid them in bringing together tin, 
various unassociated, if not scattered, conflicting 
elements, and in uniting them under one flag undejn 
one roof. I 

It was not necessary to ask the members to returlr 
their thanks to Lord Leverhulme. They had donlt 
so already in a very marked manner, and he wfwjf 
sure that Lord Leverhulme would go from the meetinL;' 
w ith the feeling that he had indeed done a great worljr 
on behalf of the Society. 

Lord Leverhulme said that he was overwhelm font 
by the far too generous words they had applied Ptu 
him in proposing the vote of thanks, and he was V(r ( n 
conscious of his umvorthiness of them. He wlias 
very grateful for the patient hearing they had given I 
him in dealing with a subject he had found, when lie 
had come to attempt to deal with it, to he overwhelm- 
ing. The object lie had had in view in undertakim 
the task would have been accomplished beyond 
wildest ambition if it succeeded, in a world of indus 
during the twentieth century, in securing attention 
consideration to the man behind the machine. , 
the nineteenth century the attention of industry, 
been devoted to the machines. He believed tli^ 
the twentieth century onwards their greatest achi, 
ment would be to pay even more attention to the , 
behind the machine than to the machine itself. 


A MODIFIED THERMO-REGULATOR 


BY J. HUME, 


B.SU., A.l.C. 

For certain dilatometric experiments it 
necessary to have some means of keeping the h 
perature of a water-bath constant for long peri-'^ 
after successive small increases of temperature. IJ^ 
this end a thermo-regulator was devised, as showj-^ 


*4 


in the diagram. 

To a thermo-regulator of the usual type for ^ 
heating a side-tube was attached at A, carrua 
two stop-cocks, B and 0, and extending to aL»u 
1 in. above the level of D. f 

The apparatus was filled at atmospheric tempt l 
ture with toluene and mercury to the extent show; 
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imersod in a bath at a temperature below the 
west temperature required for the experiments, 
ul the stop-cock, B, was opened slightly. (As 
k* temperature required was below atmospheric, 
10 re mercury flowed into the tube, AI).) When 
ie mercury rose to D, the cock, B, was closed, 
he bulb, F, was then immersed in the bath to be 
M'd for the experiments, and was connected to the 
supply and to tho burner. The by-pass, G, 
as opened very slightly and the burner lighted, 
s the apparatus was set for a temperature lower 





'a 



I the first working temperature, mercury had to 
awn off, and this was done by opening cock C 
. The level of the mercury at T) was allowed 
■U1 very slightly arul cock C was closed. The 
Jljtaturo of the bath was then allowed to rise 
■far as it would, and the process repeated till the 
i uired temperature was reached. During this 
tliminary adjustment, a rough calibration was 
by sticking a narrow strip of paper on the 

! >e at I), and marking the level to which the 
rcury fell and noting the consequent rise in 
iperuturo of the bath, it was then a simple 
tier to raise the temperature by any amount 
a\n to a tenth of a degree at a time, and to keep 
{constant for any required length of time. The 
milometer used was graduated in tenths of a 
.pee, and could be read to 0*02°, and on this no 
nation in the temperature of the bath could be 


noted, once equilibrium was reached after each 
alteration of the mercury level. 

It w^a s found to be difficult to manipulate the 
cock, G, so as to draw off a small enough quantity 
of mercury, so a short length of rubber pressure- 
tubing, H, was plugged at one end and slipped on to 
the nozzle below C. The nozzle was previously 
filled with mercury and the tubing was put on, 
using a piece of fine copper wire to allow’ air to 
escape, as is done in connecting up gas burettes and 
pipettes. When it was necessary to raise the bath 
temperature, the cock, 0, was opened ami the 
pressure tubing, H, pulled downwards to a slight 
extent, causing the mercury at 1) to fall. If it 
fell too far, it could be raised accurately to any 
desired level by pinching the pressure tubing and 
then closing the stop cock. 

If the necessity occurred to lower the temperature, 
mercury was admitted through B, till the level at 
D was too high. Then fine adjustment was obtained 
by using the cock, C, and the pressure-tubing, H. 

"When the regulator w'as used over a great range 
of temperat ure, a point w r as reached where the tube, 
K, could not pass sufficient gas. To overcome this 
difficulty an easily controlled by pass valve, as 
shown at G, was fitted in place of the usual screw- 
clip and rubber-tubing. This valve was made 
by taking a piece of wide glass tubing with a side- 
tube, and fixing into one end of it with sealing wax 
a nut, L, with a bolt, M. To the point of the bolt 
w r as fixed with pressure -tubing a very gradually 
tapering piece of glass rod, N, which was ground 
into the end of the glass tube, (). By means of this 
valve, tin* rate of flow of gas could be altered by very 
small amounts. 

The apparatus was used with great success over 
a range of temperature from 6° to 40°. For tem- 
peratures below r 20° tap w ater at 4*5° to 5*5° was run 
into the hath, using a constant-level siphon inflow, 
and water was nin out by means of a constant - 
level siphon outflow. This constant flow of cold 
water through the bath, working in conjunction with 
the flame controlled by the thermo-regulator, kept 
the temperature constant within the limits men- 
tioned. The bath contained about 12 litres of water, 
and w r as, of course, fitted with an efficient stirrer. 

When working at temperatures below atmospheric, 
drops of condensed moisture from the under-side of 
the bath frequently extinguished the flame, until 
it was protected by a small disc of tin-plate sup- 
ported about 23 in. directly above it. 

The University, 

Leeds. 


THE ANALYSIS OF COMMERCIAL BUTYL 
ALCOHOL, 

BY C. 11. SPIERS, M.A., B.SC. 

At one period butyl alcohol, from the butyl 
alcohol-acetone fermentation, was marketed in a 
hydrous form nominally containing 90% by volume 
of butyl alcohol. This commercial alcohol con- 
tained, besides water, acetone and ethyl alcohol 
as impurities ; also isopropyl alcohol w as sometimes 
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present. The product varied in composition between 
fairly wide limits. The following figures represent 
tho compositions of two samples : — 

Composition by volume. 



A. 

H. 

Butyl alcohol 

. . 80 0 

00 0 

Ethyl alcohol 

70 

2 5 

Acetone 

10 

10 

Water 

70 

65 


The presence of ethyl alcohol and acetone renders 
the determination of the butyl alcohol by ordinary 
fractionation and dehydration processes exceedingly 
tedious and at the best unreliable. Indeed one 
process, reputed to give accurato results and taking 
a day or more, revealed the presence of ethyl alcohol 
in a synthetic mixture free from it. The main 
difficulty perhaps arises from the apparent impossi- 
bility of separating ethyl alcohol, b.p. 78°, from 
the constant boiling point mixture of butyl alcohol 
and water, b.p. 92°, even with the most efficient still- 
heads. 

Some preliminary experiments showed that butyl 
alcohol could be determined reasonably accurately 
b y a process of distillation with benzene. The 
work, however, was interrupted before the method 
had been exhaustively tested. Since butyl alcohol 
is now a solvent produced on a considerable scale, 
it is thought that the publication of the results 
obtained may be of use. 

Young ancl Fortcy (Chem. Soc. Trans., 1902, 81* 
739) describe tho following mixtures of constant 
boiling point : — 


Constituent. 

B.p. 

Percentage composition by weight. 
Alcohol. Benzene. Water. 

Ethyl alcohol, benzene, water 

64 86° 

. . 18 5 

74 1 

7 4 

Ethyl alcohol, benzene 
Isopropyl alcohol, benzene, 

68 24° 

. . 82 80 . . 

67-64 . 

— 

water 

66-51° 

. 18-7 .. 

73 8 . 

. 7 5 

Isopropyl alcohol, benzene . . 

71 92° 

. . 33 3 

00 7 

. — 

Benzene, water 

69 25° 


91-17 . 

. 8 83 


On the other hand, butyl alcohol forms neither 
a ternary constant-boiling mixture with benzene and 
water nor a binary mixture with benzene.* All the 
above boiling points are well below' that of benzene 
and that of the constant-boiling mixture of butyl 
alcohol and w ater ; so that if sufficient benzene 
be added to crude butyl alcohol and the mixture 
fractionated, all the lower alcohols and the w'ater 
(and also the acetone) should pass over before any 
butyl alcohol distils and the latter would then 
only have to be separated from any excess of benzene 
that has been employed. This should be an easy 
matter with over 36° difference in the boiling points. 
Further the weight of liquid left in the still, after 
distilling to the mean temperature between the 
boiling points of butyl alcohol and benzene, should 
bo equal to the weight of butyl alcohol present 


*,Young and l'ortcy show that iaobutyl alcohol, b.p. 108 00°, does not 
form ft tommy constant-boiling mixture and that the binary mixture of 
benzene and Isobutyl alcohol boils at 79 84°. Butyl alcohol would therefore 
not bo exacted to form either a binary or a ternary constant-boiling mixture. 


in the sample (Young and Fortey, ibid., 1902, 81 , 
752). I 

Method . — A suitable weighed quantity (100 c.c.) I 
of the alcohol is mixed with a suitable weighed 
quantity of benzene and the mixture slowly frac- 
tionated through an efficient still-head. The dis- ( 
tillato up to 100° is weighed. The weight of the 
butyl alcohol present in the original sample is the 
difference between the weight of tho benzene and 
crude butyl alcohol and tho w eight of the distillate i 
to 100.° j 

The amount of benzene to bo added must be if 
gauged by the specific gravity of the sample, whichA 
gives some idea as to tho water content. 100 c.c 
of benzene will carry over 8 42 c.c. of water in th^ 
absenco of ethyl alcohol, and 8*7 c.c. of water ar 0 
27 c.c. of ethyl alcohol if ethyl alcohol is presen], 
The process may also be used in the preparation 
of anhydrous butyl alcohol. 


Experimental. 


The following experiments were carried out witlr 
a Raschig column 68 cm. long. The rate of dis- 
tillation was 30 — 40 drops per minute, except in 
oxpt. 1, wiiere the rate was 20 — 30 drops per minute. 


Weight of 


Composition of liquid. 

denzene 

added. 

Total 

weight. 

Distil- 
late to 
100°. 

butyl alcohol. 
By Actually 
diff. present 

Butyl alcohol 

.. 81*i 

8. 

44-4 

K. 

125 6 

K. 

44 8 

t i* 
o 

CO 

* 8F2 f 

Butyl alcohol 
Water 

.. 812 \ 

. . 9 95 f 

133-55 

224 7 

144-4 

80-3 

81-2^ 

Butyl alcohol 
Water 

Ethyl alcohol 

.. 81-1 \ 

. . 9-05 } 

. . 3 95 j 

133-45 

228 45 

147 4 

81-05 

11 , 
81 l,Ct 

Butyl alcohol 
Water 

Ethyl alcohol 
Acetone 

.. 81-15] 

. . 9-95 1 
. . 4 0 j' 

40 I 

133-2 

232-3 

152-05 

80 25 

c l 

8i-r.f 

i! 


There is an extremely rapid rise of temperatur. 
between 80° and 117°. The rate of distillation wi^ 
of courso, depend on the efficiency of the still-hef 
Thus with tho above column a rate of 1-2 dr< 
per second does not give such a good separat 
of the benzene and butyl alcohol. It will be 
served that tho method gives the content of b ^ 
alcohol with an error of less than 1%. 

To determine the lower alcohols and acet/. se 
the benzene distillate can be treated as deserr 1 ® 
by Young and Fortoy (loc. cit.). Tho acetone 
the aqueous solution thereby obtained can be d<i K 
mined by any of tho standard methods, whilst 11 & 
alcohol can bo determined by means of the ta 
of Bushill (J., 1923, 216 t). 

These experiments were carried out at H.M. 
Chiswick Laboratory, D.E.S., during 1917, and the 
author’s thanks are duo to Prof. J. T. Hewitt, tin 
director of the laboratory, for his helpful advice 
and for permission to publish these results. 
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HE ACTION OF AQUEOUS SULPHUROUS 
ACID ON LIGNOCELLULOSE. 


BY C. F. CROSS AND A. ENGELSTAD. 

The production of wood cellulose (pulp) by the 
sulphite process may be regarded as having been 
Miblishcd as an industry in 1884 : the retrospect 
MO years of extension and development justifies 
3 critical estimate of the industry as still lacking 
r scientific foundation. Notwithstanding the 

[ liievemcnts of tho pioneers and the fruitful work 
a long succession of distinguished technologists, 
c present-day industry can only be recognised as an 
i bora tod triumph of chemical engineering. 

|The primary factors of the process, which are in 
e main of the domain of pure chemistry, remain 
jdcfmed, that is, in such terms as conform with 
1st principles, and would be set out in textbook 
mi as the ultimate facts and the basis of the 
lustrv in the scientific sense. In evidence, we 
S'c only to compare the treatises dealing with the 
aistry— of which we need only cite the most 
int. “ Sulfitzellstoff,” by Richard Rieekmann, 
■in, 1923,* with those which deal, c.g. } with the 
(stries of fats, oils and soaps, of starch, sugars, 
fermentation, and more particularly with the 

I ideal literature of synthetic products. 

lat the basis of the process and the industry is 
dy empirical is shown in the methods employed 
factory control of tho main operation These 
not based upon the cellulose or main product, 
L apon the lignone-complex (by-product), nor upon 
jreot reaction (sulphonationj which conditions its 
lit ion from the cellulose in the soluble form ; 
j)on indirect observations upon, the inorganic 
Its employed which more or less, or approxi- 
measun the progress of the reaction in 

I igester in terms of active reagents (S0 2 OaO) 
Hiring, or converted into new combined forms, 
is the “ Mitseherlieh ” test of the liquor 
■off sample) consists in adding aipmonia and 
‘ring the volume of precipitated calcium sulphite : 
1st is criticised and modified by Goman, who 
na solution of calcium chloride (3%) made 
ikaline with ammonia, which is calculated to 
fcoipitato not only the lime in combination as 
isulpldtc, but the free sulphur dioxide still present 
iso as calcium sulphite. Those tests and the 
jforonoos from them have been discussed by Klason, 
laegglund, Hart of and others, with an accumulation 
J technical literature, in a sense, out of proportion 
■ it h a matter of only indirect import. 

Moreover, the discussion rather turns upon the 
bntrol of the process for the avoidance of defective 


* \<>l. II of " Tenlinlk mul rraxls dor rapiorfabrlkatlon ” Houser (Drrm- 
'»dt) published by O. LLi or, Berlin. 


lines of reaction, than for the maintenance of the 
normal optimum. It is an obvious criticism that this 
must be secured on positive lines, and primarily on 
the progressive resolution of the lignocellulose, 
measured in terms of factors which can be accu- 
rately estimated. In this direction nothing is 
simpler than to measure the residual lignono in the 
blow r -off samples of pulp Tho washed pulp reduced 
to a standard wetness by pressure is chlorinated, 
and after full reaction, the, hydrochloric acid formed 
is determined by titration. In the investigations 
which are tho subject of this paper this test lias been 
found to furnish the basis of a close control, and 
associated with the determination of the sp. gr. of 
the liquor, simultaneously blown off and freed from 
sulphur dioxide by boiling, to give complete and 
adequate representation of the progress of the 
digestion process. 

Tn these investigations we have first set ourselves 
the task of ascertaining what are in effect the reac- 
tions which take place between the lignono complex 
of coniferous wood (lignocellulose) and aqueous 
sulphurous acid. 

From a review of the literature it appears that 
such systematic investigation, notwithstanding its 
fundamental importance, has never been under- 
taken: not only so, but even the* textbooks, and 
the leading authorities in this branch of technology 
are at variance in their statements on the subject. 
Wo cite the following : — 

(1. Schwalbe (“ Ohemie der ( •ellulose,” 1911) 
states, as known, from the patents and publications 
of Pictet and Brelaz (1883—1885) that a 5-7% solu- 
tion of SO.>Aq at a range of temperature 8S o -l()0° 
attacks wood completely, only the cellulose remaining 
undissolved, but that “carbonisation” of the 
cellulose takes place with extraordinary ease, even 
at 90°, since the sulphuric acid produced attacks the 
cellulose at the pressure employed. The mention 
of this process occurs in connexion with the Classen 
method of treating wood with aqueous sulphurous 
acid for the production of fermentable carbohy- 
drates, and the context carries the suggestion that, 
as the only differences between the conditions of the 
two treatments are those of intensity, the Pictet 
resolution depends upon the intensification of the 
hydrolytic and deoxidising actions of the sulphur 
dioxide, with a contribution to tho former by the 
sulphuric acid produced. 

Hie author, it should be stated, may be merely 
recording a mistaken view for which we (Cross and 
Bevan) may be responsible, for in our treatment of the 
Pictet -Brelaz process (1885) the information supplied 
to us did not warrant the adoption of a direct sul- 
phonation of tho lignono complex as the main 
reaction involved. On this particular point, more- 

i» 
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over, up cite a later and morn definite statement by 
H.Ost (“ Lelirb. (Iiem. Technologic*,” Kd. S, 1914, 
V- 47,7) 

“ Se-hwcfligesaure* allein sehlicsst Holz nicht 
genngenel auf, der Kalk ist notig /.ur Bildung des 
Sultonsalzes und zur Ne*ut rahsal inn eler ste*ts vorlian- 
dene*n Schwefelsaure* welclic* a Is frei Hauro den 
ZHistolT seliwarzem vviirdc ’’ 

On the* other hand, A. Klein (V< rh. Zellstoff 
I’apier Ohem , I On S , p. f>0) makes the geme*™! state- 
ment that with free sulphurous acid and wood sub- 
stance', interactions take place* e»f similar e>rder to 
those* of the bisulphite process; and that in the 
latter an impost ant- function e>f the* base (OaO, MgO) 
is to jnevent se*eondarv reactions anel decomposi- 
tions, the* products of which cause discoloration of the. 
pulp and liepior. 

dins statement, whic-h is definite and correct in 
general terms, is not accompanied. by reference to 
specific investigations, and e>f such we can only duel 
in the lite ral me* a note e>f a research earrie*»l out in 
1 007 by Seidel (Diss.. Oresdcn), who appears te> have 
eniplos eel the' acid (SO.,A<i) at- mue-h higher conceu- 
t ration (17”;,S<h), anel In have* obtained ve*ry imper- 
f('ct resolutions of the* lignnecliulosc. 

As we me* not attempting a, e*omplete bibliography 
we cannot notice many publications, which have a 
certain relevancy; we have* t*i t t*e L such as have*, 
com c v »'d to us the* e*e>n\ je*t ion that a systematic 
reinvest igntion is mpiired, as a contribution to tlm 
ver\ foundations oi e»n<* of our most important 
indust lie's 1'his conviction has been much strength- 
ened by e\pe*iience of the present state* e>f our know- 
ledge* of wood cellulose. Primaiily “ bisulphite 
pulp ” is a papeT makers raw material, and such 
eontiol <4 e cllulose* quality as the* pulp makers have 
acquired, is direct e'd by anel te> strue-tural eharae- 
te*rist ies 

The* ai rival of viscose, liowe'ver, ereete*d a new 
stnndaid based upon chemical constitution, and 
e’litieal se'le*etion nceoicling te> this standard has 
also re-vealeel, ])er contra, the generally low level ot 
quality in this re*spe*e t of the bisulphite pulps now 
piodueed. There is one other e*onsiele*ratiem upon 
which a critical revision of tlie industry is ealle'd for, 
and that is that we* still ae*ee*pt the waste of the 
larger proportion of the by-product- as inevitable. 
Seeing the' importance of the lignonc complex in the* 
plant world, it remains te> us as ehemisls and the*refore 
economists to continue our endeavours to convert 
this present waste to industrial value. 

\Vc have now tee record the preliminary results 
of our systematic investigations, that is eif the 
inte'i act ion ot nepicous sulphurous aeid(.j-S%S0 2 ) ai *d 
thclignoeelluloscs, of these mainly coniferous (spruce) 
w neats, hut with incidental comparisons of beech and 
the simpler prototype* of the lignocellulo.scs, viz., 
jute. It lias a ho 1 #<e*n necessary te» investigate the* 
behaviour of the* n<mnal cotton cellulose whe*n 
exposed to the- conditions of digestion both wit h 
aqueous sulphurous aciei and with the standard 
liquors of the bisulphite* proecssi's 

At this juncture, liowever, w r e have te> limit this 
record, in view of recent developments which promise 


to elucidate more completely the mechanism of thev 
reactions, and especially in regard teo the' production 
of pulp or cellulose*. 

At the same time* to introeluco and call a< tent ion, 
as e»f precedent interest, to the communication of 
1 )on*e and Hall which fellows this. By this record of 
a full invest igation of the* main by-product, the 
lignosu I phonic* aeiel, it is e*stahlishe*<l clearly (1) that 
sulphonation is a dirce’t- reaction of sulphurous acid; 
as such upon the ligneme complex, or rather a specific 
component group of the* cemiplev ; (2) the seconelaryj 
elTeets, differentiating the by -products of the sul 
phurous acid and bisuljihitc pmce*.sse*s, are those |j 
the degree* of suljihonation, de-oxidation of ([J\ 
gre)iips,lmde*ondeusatie>n of the sulphonated eomjilej 1 * 
^ The'se points may bo usefully illustrated by f 
results e>f a reaction which we studied in the ea- 
stage's of the investigation. < 

Assuming a (*e*rtain e*onstitutional analogy bHwe i 
the more* eharaeterist ie groujiings of lignoeelluk 
(jute*) anel cinnamic aldehyde, we* invest igate'd t v 
interaction of 1 his aldehyele and aque*ous sul j)liuie> ' 
acid at- KM) -1 10°. ‘ 1 


Cinnamic aldtfn/dc and a<fn<uns ,s mlphmou* arid. 

(>•;{ g. of the aldehyde* anel 217 g of SO, (mol. rgp 
l-l : l) in 30 e-.e. of aejue'ous solution we're* digei-y 
for 24 hours at an a\e*rage te*mj>erat me* of 110’ i|.y 
ste)j)|)e*re*el glass tube*. 

The products were* (A) yellow solutiem ; (1^) 
eTvstals in suspension ; (0) duik e'okmreel m 

OViele nt Iv fuse *d at the* temjie'iat lire e.f digestion. 

Of the SO, taken, 7tt4% is ace'.ounte*el for in e<^ 
bination lii A 2-Ooti g. and in C 0* 12b g. as ll 2 S r 
1J was fre*e from sulphur and ielent ili«*cl as p 
si \ r\ l or einnamyl alcohol. I he weight, 0*2 kk 
would retire -sent- the pioduetion of (M7(ibg. 11^ 
(conversion of Stb to SO } ) ; in A was detcrmi*' 
0-Uibg. H,SOj jiroduee'd in the*, ebgcstion 
comhincel SO, 11 in A was eapiivali'iit te> reaction 
55-S^, of the: original alelehyde. 

r Hie derivative’s pr<-se*nt were (a) the suljil 
aciei, giving soluble* barium salts e>n boiling , 
barium carbonate*, (h) the* additive* cum po line I 
aldehyde liydr<»g<*n sulphite, dee*omj)ose'd mi be 
Of the total eeimbine'el, oue*-fourth was in 
(a) form. 

The black cake (0) weighed 2AS4 g , 40% <> 
original we'ight of ahle'hyele fusible* in wate 
90 A pH)’ anel e*emsisting of admixture of cryst 
anel tarry e*emele*nsatie>n jiroelucts, it has ne> ii 
inte*rest than in complefing the*, slat ist ie s e. 
reaction 

Notwithstanding the low niohviilar ratio ot 
sulphureous ae'iel re*acting, the* de*gie*e* of re'ae'tion v 
eemsiderable, anel is ewielenee of an intense 
billing relationship ol the acid and the* acr 
alelehyde groiqis. Although obvious that bemzj 
OK: OH groups cannot react, the simjik* alelchy 
bcnzaldchvele*, was put unele*r observation uu 
identical eamditiems e>f treatment. After rcaet, 
t lie* re was no evidence' eif cliange and the sul])ln| 
ae:id feinned, in small amount, was not me>re- t 
the equivalent of 3*5% of the aldeliyde e*onvc 
into alcohol. 
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Thcse results will be found to have a direct- bearing 
ion the main subject of this and the following 
iper. This main subject is the sulphonation of the 
rjione complex by interaction with aqueous sul- 
mrous acid, and it is evident that with the 
jaract eristic constituent ketohexene groups, with 
* unsaturated aldehydie side group, wftieh we 
iv r e always adopted (dross and ]5evan, “ (Vllulose ” 
;<)(), p. 202), and of which cinnamic aldehyde is an 
lalogue, this reaction would he the direct, and 
ajor factor also of the bisulphite processes. On 
ie other hand there are various secondary effects 
stained in the industrial processes of digesting 
□d with bisulphites ; and we have nmde observa- 
|s of the reactions with the arpieous and uneom- 
|d acid of compounds, which may be presumed 
|e present, formed or liberated as bv-produets 
the wood complex. 

Dextrose, and aqueous sulphurous acid. 

J)extrosc (C 6 H 12 O b , H./>) 77-0 g , and SO., 3()-b g. 
b r )0 c.e. (b-8% S() 2 ), i.e , mol. lat-io approximately 
were heated for 2b hours at 1 10". 

■)[ the products 1-017 g. wore insoluble. Of this 
was soluble in carbon bisulphide and fully 
pitied as sulphur. 

Su l ph u r-oxi/<fi n cow pou n d s . 

[root determination of SO, showed the formation 
■tit) g. ’Determination after complete lemoval 
[sidual St t, and full oxidation gave an .uldition.il 
Boiled with barium carbonate in excess the 
pt o contained only the barium equivalent of the 
acid formed (determined by distillation and 
ion). After oxidation the SO,, in this lilt rate 
determined and calculated to the oi igm.il 
inted to 2 b g 

is shows the presence of sulphur-o\\ gen dom - 
of by-products, not forming salts with barium 
graces onl % \ of sulphonic acids 

breakdown of the dextrose is shown b\ the 
solids. These were approximately estimated 
., and 1 1 u' loss therefore as 70 til ( .)-0 g 
letermin o ion of the residual dextrose b\ 
it at ion and calculation from the alcohol 
gave bb g. IMienv Ihvdrazine with ono- 
mth part of the original gave a precipitate 
joold (hydrazone) of 0*224 g : also in t lie bit rate 
100 (osazoiie), lb!) I g. The osa/onc once 
it-'d from alcohol had rn |> 202 . The 

iroduot accompanying the residual dextrose 
Fed to the residue, evaporated from the 
tralised barium carbonate solution, the appear- 
of caramel. It- was of no immediate interest 
characterise the by-products further. 

I he reactions determined are of direct hearing 
the processes of wood digestion whether with 
ilphites or the uneombined acid, 
ti view of the fact that the by-product liquor 
the industrial process (bisulphite) contains 
1-2% of fermentable hexoses, and that under 
in conditions of digestion, production of sulphur 
served, this is more simply explained as resulting 
direct deoxidation of sulphur dioxide by the 


organic by-products than by the assumption of 
complex interactions invoking the formation and 
decomposition of acids of the polvthionic series. 

Ter penes and aqueous sulphurous arid. 

Since the terpenes and condensed derivatives are 
characteristic, secondary components of the wood 
complex, it was of interest to make observation of 
anv interaction with the aqueous acid. 

A tube containing 21-7 g of turpentine and 27b <- e 
of the aqueous acid (S-0% S() 2 ) v r as sealed, and 
heated for 2b hours at 1 10”. The evidence of reaction 
was the presence of sulphur, and the hydrocarbon 
w r as turbid Since the reaction contact between the 
aqueous acid and hydrocarbon could only ho small 
as in the ease of the ben/a lddivdo (supra), the 
presumed conversion to eymeno would bo small 
in amount- The production of sulphur was a delimte 
index of a secondary reaction of this order taking 
place in the cellulose process. 

Normal ef Unlove and aqueous sulphurous arid. 

In view of the sensitiveness of the cellulose complex 
to acids, if is a priori obvious that any acid process 
of digest ion of a raw' fibrous material for 1 lie sepal at ion 
of cellulose, inu.sf determine a certain degradation 
of th<' cellulose in Ihe course' of its isolation. 

(a) As a preliminary observation a large cutting 
of a normal bleached calico was enclosed in an 
extemporised cage of lend tubing, and exposed in 
a digester to the ordinary conditions of the bisulphite 
piocess At the conclusion of the digestion, the 
product was carefully removed from its surrounding 
of “ hoik'd chips,” well washed and dried for exam- 
ination The cellulose was converted into a lint' 
pow'der of minute dimensions On analysis by the 
standard method the following wen* determined: 
Moisture in air-dry state 7-Kb%; a-eellulose 77b. 
^-cellulose 20-7, y-eellulose 1*S, calculated to 101) 
of dry cellulose. 

The elementarv composition was determined by 
combustion and gave 1 he following iignres calculated 
on ash- and moisture-free substance — ( ! 12-4; 

H b*2b% ; b(( H 2 <) requires C 42 b, 

H <> 2% 

(h) Similar results were obt aim'd on digestion 
with the aqueous acid (S-O'J', SO., -free from SO,) 
at lib" (pressure b l kg | H*r sq. cm ) 

(e) 200 g of bleached cotton cloth (mull) were 
digested with excess ( 10 litres) of a 2% S0 2 solution 
at 00 b (pressure 0*22 kg per sq. cm ) for 12 hours. 
The eotlon lost in weight lb g, i.e., 7*b %, and the 
resistance of the fabric was reduced to 11*0% of the 
original. 

in \ ie\v of these results it appears important to 
enquire into the degree of degradation of the natural 
wool l cellulose, in the course of a normal digestion 
with bisulphites. It is avcII known to technologists 
of the craft that the process requires most careful 
regulation in the last- phases of the digestion to 
conserve t ho normal optimum of “strength” in 
the pulp (fibre*). 

It appears to be an obvious inference from the 
results above detailed that the wood cellulose, 

d 2 
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exposed as it is to long contact with sulphurous 
acid at the high temperature of the bisulphite pro- 
cesses (125' 145°), must be protected in an important 

measure by its association with the lignone complex, 
and in proportion as this is removed to its final 
minimum (1*0- 2-0%), the attack on the cellulose 
must advance pari passu. 

This discussion, however, brings us to the most 
important objective of our investigation, which is 
to determine the optimum of the conditions of 
controlling the sulphonation of the lignone by the 
aqueous acid, to the maximum of conversion, with 
the least effects of degradation of the cellulose 
(fibre) 

For reasons stated (supra) we reserve our full 
stoi v of the investigations, especially as regards the 
cellulose or pulp, until we have completed a new 
series which invokes new conditions of action 
deduced from our first scries of experiments. 

This first series comprised something like 100 
trials carried out in a digestin’, which is a drawn 
steel tube, lead-lined, with available volume 14,000 
c.c.; this enabled us to treat 1000 g. more or less 
<4 spruce chips For such weight the digester was 
ehuiged with 11 litres of the aqueous acid previously 
treated where specified for the icmo\al of tree 
sulphuiic acid. 

The digester is a cylinder around which was 
wound a spiral of chrome-nickel wire carrying current 
for the theimo-electi ic heating, which gives very 
ilose control of temperature and pressure. All the 
factors of digestion being noted, at the conclusion 
of the digestion, the entire contents of the digester 
were treated in such a way as to give a complete 
quantitative account of results both in liquor and 
by-product and pul}). The pulp was examined 
more especially by the method of chlorination and 
by the determination of a- and /9-cellulose, and 
in certain cases by special methods. 

The main purpose of our preliminary investigation 
being the elucidation of the reactions of the digestion 
process, interest rather centred in the by -product, 
and the supply to Messrs. Force and Hall from 
time to time of such quantities as w r ere needed 
for the investigation of constitution, with the larger 
quantity required for testing in relation to industrial 
applications. 

In regai d to these, a number of which have been 
studied, there are also developments resulting from 
( ur new method of digestion, and here again the 
< omplete story is reserved for the same reason, 
\iz., that later experience of new forms of the by- 
product is contributing to the elucidation of the 
special characteristics of the complex lignonesul- 
phonate in relation to the degree of condensation 
and its physical properties as ft colloid. 

As a record of this preliminary investigation w r e 
give an abstract of the detailed laboratory report 
of Dr. Berbom, research chemist, who carried out 
the operations. All yields are calculated as dry 
products per cent, original dry material. 

Serifs 1- 9. — >S0 2 varied from 7*5 to 10*5%. No 
treatment for removing S0 3 . Temperature 100° — 
115°: duration 18- -60 hours. Pulp: average of 


yields 45% — varied from a free fibre 1 to unresolved 
chips — and in colour from yellow to b. r own. 

Series 10—14.- —SO, 8-1 —8-5%. S0 3 estimated, and J 
converted to Na 2 S0 4 by equivalent NaHiSO,. Temp dV 
100° — 115° : Timo 20- 51 hours. Pulp'-.- yields' 
average 43-5%. Great advance on previous seVjfc 8 nx I 
regard to colour and disintegration of chips. In onV‘| 
ease equal in appearance to the standard of the;l 
mill (bisulphite process). But all difficult to bleach.) 

Series 14 — 19. -Conditions as above. With bare 
wood (aspen) and jute fibre, i.e., other types of liguo 
cellulose. The effects wore similar. Jute full 
resolved to ultimate fibres (yield 55% only) with Vi 
fi% S0 2 Aq at 110°- -15 hours’ digestion 
Series 20 - 42. — Spruce wood (chips). 


S0 2 at 6-5 A .\ 
rime varie 


N”a.,SOj. 

100°, 12 to 48 hour, 
but resolution of wood 


& 




8*5%. Treated for S0 3 to 
especially in the phase < 

Pulp yields average 47*5% 
mostly incomplete. 

Scries 43- 44.— -SO g 4*1 -4*5% (as in bisulpW 
liquors) —Temp.: 110° to 140°, 11 to 12 ho/jer 
Pulp: very imperfect— wood mostly unresolvwje. 

Series 45—50. With bisulphite liquor as used in 
- -4*5% total S0 2 0*5% combined (CaO). TJ ^ 
were actually tests of efficiency of the laboratm P , 
digester and conditions, and as the results in p ulpf 
effect were very inferior to those of the mill digested 
it was evident that mud ion-mass and the conditkj 
of circulation of the liquor have to he reckoned wF 
as factors. It was therefore important to carry c 
the SOjgAq digestion under mill conditions (7-tu lb 
digester). The digester with the charge of chi A 
and the eoniplement of solution prepared by ahsor hi'. 
»SO a blown off from bisulphite digesters in wft 8 
(7*1% S0 2 ) was kept under close observation durpM^ 
the digestion (28 hours), the results of analog, 
(blow-off samples) at 2 hour intervals being record 
for future comparisons. / 

The pulping effects w r erc satisfactory: the wK 
charge was finished through the mill operatic/ 
there were no “ screenings ; the finished . 
sheets from t lie dryers were of good fibre qual 
the colour, however, was low and in bleaching' 
consumption of “ chlorine ” was outside the eeon 
limit. 

Series 51— 63. — Reverting to the laboratory C( -J* 1 
tions, the pulp produced under the optimum ci il 
tions previously determined was washed and retu^ 
to the digestin’ for short treatment with iic*i 
sodium sulphite (varied from 0*1 to 5*0% Nay" 

2 hours up to 140°. Determination of yietrm^ 
showed a progressive reduction from 47*5 to 41*5% ; 
with, however, an increased resistance to the mercer- 
ising test (17*5% NaOH), viz., from 91*5 to 93-2. 

The degree of purification of the cellulose, however, 
was still unsatisfactory. 

A mixed process (a) with the aqueous acid, (b) w r ith 
the neutral sulphite (Na 2 80 3 ), carried out as above 
but without washing the pulp, gave similar resuJfc 
with no advance in the degree of purification of 
cellulose. 

Series 63 -70. -Observations were made to detg^ 
mine the influence of the degree of subdivision of tjF 
wood substance ; e.g., “mechanical wood pulp ” 
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round spruce), (2) graded saw dust, and (2) wood 
leal. In these forms t tie attack extended in a very 
larked degree to the cellulose, without facilitating 
it* specific lignone reaction of sulphonation. Tins 
\sults are of some theoretical importance in regard 
> the constitution of the lignocellulose complex ; the 
mrked change of reaction relationship to the acid 
etormined. by mechanical subdivision is a new point 
f evidence of a physically constituted lignocellulose. 


In regard to the practical purpose of a pulping 
■of ess it is clear that the standard form of “ chips ” 
he optimum mechanical preparation of the wood, 
i the meantime a special digester of 1*8 cb. m. 

ity constructed on the exact plan of the 7 15 ton 
isters f . the mill had been installed. With 
ges < f/ 3()0 kg. of spruce chips the scale of opera- 
is Wished a close comparison in regard to the 
44>and reaction in the digester, with the results 
^ ordinary mill process, in a series of operations, 
"y followed by way of control analysis of blow-off 
yfes (liquor and pulp), the working advantages and 
7 mtions of the process have been exactly defined. 

" important result of the change of condition 
the laboratory digester —of small capacity, 
lined, and with no circulation of the digestion 
r, was the small observed increase in the SO., 
iueed. This was from the 0-0 (by treatment of 
liquors) to 1-0 — 1-3 g. per litre; whereas in the 
ratory process the increases, always a multiple 
e above, reached in some cases 8-5 g. per litre, 
e actual mode of action of sulphuric acid involves 
ruber of factors which require investigation ; 
as the textbooks are satisfied with comprehen- 
ut loose descriptions of effects, ascribed to the 
;>ut without such investigation (.s utpra). 
improvement in regard to this factor no douM 
butt'd to the general improvement of tlff‘ 
as a pulping process, over the laboratory 


| improvement was confirmed by further opera- 
pn the mill digesters of 7 tons capacity. 

Lin the close study of the operations on th° 
ed scale we wt re able to tieline a point or phase 
marked a limit of reaction, and at the same time 

t oduee a new factor of reaction, which has 
ined another and more favourable attack from 


Itibove brief outline of systematic research 
Is by implication the logical steps of develop- 
i the present position of controlled treatment 
process. 

jsults of the further investigations of the 
rind the process in terms of products (eellu- 
lignone derivatives) are, however, reserved 
later communication. 

the pleasant duty of acknowledging the 
collaboration of Dr. B. Berbom, we would 
lhat he has been personally responsible for the 
pus work of the programme of laboratory 
rch outlined in the paper. 

also acknowledge the efficient work of Mr. E. 
hrystall in the above, and in the investigations 
J'ded in tho following paper. 


The above researches planned in 1921 were started 
in February, 1922, and represent an important section 
of tho plan of critical revision, for which the Latham 
Fellowship was instituted. 

Since the Fellowship fell vacant in 1923, Mr. Hall 
was appointed, and as Dr. Doree offered to associate, 
himself with the research work, it was a favourable 
opportunity for extending the investigations of tin* 
constitution of lignocelluloses in which we have been 
associated (Dross and Doree, “ Researches on ('dim 
lose,” IV., 1922). 

The work recorded in the following paper is a worthy 
fulfilment of the purpose of the Fellowship. 

3 4, New Court, 

London, W.C., 
and Njgard, 

Vardal, Norway. 


THE LIGNOSULPHONIC ACID OBTAINED 
BY THE ACTION OF SULPHUROUS ACID 
ON SPRUCE WOOD. 

.BY CHAELKS DOREE AND LESLIE HALL (Tjlth(lt)l Fellow, 

1923-24.) 

In the ordinary bisulphite process the wood is 
resolved by tho action of calcium bisulphite at I10 u 
150° the lignone appearing in solution as a calcium 
lignosulphonate, but it has hitherto not been con 
sidcred possible to effect a satisfactory resolution 
with sulphurous acid alone unless a certain proportion 
of a base is present . In fact, it is generally held that 
the basic oxide (CaO, MgO, NaJ.)) is the deter- 
mining factor of the sulphonation reaction. 

A process has, however, recently been developed 
under the patents of C. F. Cross and A. Engelstad 
(E.I\ 12,943, 1922), in which spruce wood is heated 
with a 7% solution of sulphurous acid, previously 
freed from sulphuric acid, at 100° — 110°, with 
satisfactory results. The patent relates chiefly to 
\ he specific characteristics of the by-product liquor 
and of its main constituent, which offer advantages 
in respect of technical industrial applications. The 
matter was prosecuted in these directions only after 
it had been established that the main reaction in the 
digestion process is a sulphonation of the lignone 
complex, a fact which is in opposition to the cate- 
gorical statements of leading authorities. 

The low temperature of the digestion (below 
1 10°), and the apparent simplicity of this method 
of resolution, led us to hope that tho free ligno- 
sulphonie acid thus obtained would afford a simple 
and less condensed material for an investigation 
into the nature and constitution of wood lignone 
than the complex by-product of the bisulphite 
processes upon which ail previous work has been done. 
The results obtained are given in the present paper. 

The new liquor, on preliminary Investigation, was 
found to differ from calcium bisulphite liquor in 
its tanning qualities and in its capacity to form gels. 
It may be mentioned that in addition to the ligno- 
sulphonic acid, or its salts, both dextrinous and 
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sugar substances, organic acids and, in t lie case of 
1 lit* new liquor, considerable quantities of free 
sulphuric acid are present. 

It might lie argued, as has been done by Wisli- 
conus (Koll -/ , 1920, 27, 209), that the lit' none 
constituent isolated from the lignoeolluloscs in this 
way, or by digestion with sodium hydroxide, as tor 
example with the straw lignin of Beckmann, Liesche, 
and Lehmann (X angew (’hem , 1921, 34, 2Sf>), 
and the ila\ lignin of Powell and Whittaker (J. ('hem. 
Noe , 1924, 125. .4.")) could not, considering the com- 
plexity of tin* plant substance, ever be homogeneous. 
In all these cases, however, a product has been ob- 
tained which, after such puuiication as is possible, 
passes through a series ot chemical changes appar- 
ently as a definite compound. The composition 
ot the vaiious lignosulplmnic acids obtained by 
different workers varies considerably, however, as 
shown m the following table.— 

Table J. 

(A'liijinsIUou of tin.' N limbi i ol 


1 illtlsllV Mini Tollt MS, \llll 1 

Ii n 1MU. 267 Mil, 

in i» 

i tmi]>tiimtl 
c,ji,„o, ,s 

Jilt 1 110 M 1 
yii)iij>ln>:s 

Sriili 1, AI il 1 '1 t i tin 1 .i w 

Mih , is«j7, 7, 119, 

( ,, M, „(),,« 

1! 

Ml rt l>, 1 >!■>-. ( Jot 1 Mini 11 , 1 sill! 

< boH 48 0 8 ^,Ku 

a 

I\ 1, Infill, \ 1 k Js Oil , Mill 

;v> i 

(itol, 1 91 is, 3, 

e«jf l4 o,,s ,ju 

Cl , 1 

Alt. IlWltiri , Ci llilkw-i hi‘ln , 

1921, 2, 11, 09, 

e J( .ll I4 o 1 > n.i 
( , »iH iT n lr sX.i 

(</. 1 


i u c g7 i 

C al M a .o,, l sN.i 

r tl ll„0 11 hN:i 


Ihmitf ami luths, MulinNh , 191s, 39, 1, 


„0,« v Hu .. 

4 

rjr, 

jO^.S.JOl .. 

1 


C ,11, 

i«o„s‘,iru .. 

a 

Konij/, CdluluHt -tlit'rn , 1921, 2, 105, 

.. c,,m 

, 0 O t( S /iJii 



The usual methods of purification employed a\ itli 
calcium bisulphite* liquors consist in fractional 
precipitation with sulphuric acid, or with salt solu- 
tions, fractionation of the barium salts, etc. 

Taking advantage of the colloidal character of 
lignosul phonic acid, we employed for the preliminary 
purification ot the sulphurous acid liquor* and isola- 
tion of the main by-product, a prolonged dialysis 
whereby some 40% of the total solids present were 
removed and a liguosulplionic acid free from sul- 
phuric acid, hexoses, and pentosans was obtained, 
completely water-soluble, if dried at 40° (see 
p. 200 t). The acid after fractionation had the unit 
formula (%!%„( > 12 S, two methoxyl groupings being 
pnsent. This ( % unit persisted throughout a 
series ol transformations. 

As will lie seen from Table I , this composition 
agrees with the old formula of Taiulsay and Tollens, 
hut ditlers from the modern ouch The difference, 
however, lies chiefly in the lower percentage content 
of sulphur, v i/ , 5-3 as against approximately 7*3% 
(Klason). A portion of th(* sulphur in these acids 
is stated by Mclander to be combiru*d as sulphite 
ester. Lu accordance with this the purified acid 
used, by us on reduction with zinc and hydrochloric 
acid yielded 7’;,, of the total sulphur present as 
hydrogen sulphide If this be taken as a measure 
of sulphite ester its amount is therefore not great. 

Klason has stated (Her , 1920,53, |B], 1804) that 
the calcium bisulphite liquors contain sulphonates 
of an a-lignin C^Hso 0 # (aldehyde) and a 0-lignin 
(m 9 H 18 ( >7 (acid). Pine lignosulphonic acid was found 


to consist approximately of 00% of a* and 40% of 
tlu* 0-eompound. These wen* separated by utilising 
t lu* capacity of tlu* a-lignin to form an insoluble 
compound with 0 naphthylaminc. In repeating this 
method of fractional ion oil a large scale with the 
acid ( \, C H ;{0 ( ) 12 S, w(* found that at least 96% reacted 
as a-lignin, which is additional evidence of the 
homogeneity of the acid obtained by the new process, 
and points to some* resemblance in properties ti 
a-lignin If the sulphonic derivative of ( ' 20 ^ 20^6 ^ ,c 
assumed to be (\, 0 hL>O 0 S, this formula would become, 
calculated on a“(% unit < %H 2t ,( as compared 
with the (b (l H ;J0 <)i 2 S found by us. 

\V(* have thus to take into account Klason V 
constitutional formula for* a-lignin, which is derived 
from the supposed condensation of two molecules oJ 
eonifery 1 ald(*hyde to a compound of the following 
struct me 


CHAM (bCU 2 ( 'H*0H(Oll) (kCH— 0* 011 9 


I! I I 

0IMM.H<>Mc):(!H 0 


0 (\0Me) : ( 44 


which it will lu* noted is ol purely aromatic ty pi- 
rn attempting further to connect the C 2n ivy 
w ith deri v at i ves previously obtained, we reeal vi 
the action of baryta Avater on the barium si w v 
obtained from bisulphite liquor, studied by Ho^ ) 
and Fuchs (Monatsh , 1920, 41, 215). A liuni^ 
of new barium salts were forni(*d which were insoliK 
in water, and of complicated composition, but{\ 
addition then; Avas isolated one characteristic sohrr 
barium salt poss<*ssing mark(*d tanning qualitj 
the yields varying from 30 to 90% of the t< p 
r rhe atomic ratio of Ba to S in this salt was lity 
In repeating this experiment on the (% acidly 
obtained a similar soluble barium salt, but the yl^ 
an as only 11% and the atomic ratio Ba to N t 
approximately 2 : l (see p. 201 t). f 

VV(* may summarise 1 Iks results obtained froiJ - 
examination of the reactions and derivatives o jfi 
acid <\,«11 :| „(> 12 S described in the experimental 
in the* following formula : — 

(’ 2 iH 16 ().,(8<),H) (OH) 2 ((41.4)11) (CliOH) (OHO) ( 

The probable presence in the complex of the grou 
shown, (‘iiables the whole of tlu* oxygen preser j 
be accounted for Avitb the exception of two 1 ^ 

which in the light of previous evidence limy w 
present in a pyrone nucleus. 0 

in the further investigation of the by-prod ‘ 
regard to constitution useful results wen oho ^ 
from a study of the action of dilute n ^ % 

Previous work has shown that lignin rci\ rvit 
nitric acid. Thus Oeman (F.P. 103,051, 1917) b 
oxidation of bisulphite liquors found that a substam 
containing nitrogen Avas precipitated which could I 
used for d vest u IT purposes. Powell and Whittale 
(J. Chem Noe., 1924, 125, 359) state that llax ligrn 
(isolated by means of caustic soda solution) win; 
treated with concentrated nitric and sulphuric acJ«i 
at 0°, gave* a nitro compound soluble in ulcoln 
and acetone. Extensive oxidation took place e\<* 
at this temperature, the empirical change born 
represented by the transformation of the lig^ 11 
C 16 H 18 0 1c , into CttHnOJ*,. The original ligiu 
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utained four mcthoxyl and five hylroxyl group- 
ies, wiiercas the nitro compound contained three 
ethoxy! and six hydroxyl groupings. 

Fischer and Schrader ((Jos. Abb. Kennt. Kohle, 
♦21, 6, 279), again, using t ,\ J nitric arid and lignin 
dated by \\ illstattcr's method, obtained a nitro 
impound ( %H J7 ( containing 3 mcthoxyl groups, 
hydrogen atoms which could be titrated against 
Kali, and 4 hydroxyl omups capable of acetylation. 
'Hie dialysed acid C ao lL 0 O l:i tt when heated on the 
ater bath with a 5% solution of nitric acid was 
ijorously at lacked, a clear led solution resulting, 
he sulphonie acid grouping was converted entirely 
i to sulphuric acid. After dialysis to remove 
in<* rail acids tin* solution yielded an orange powder 
the composition ( %H ) lM N, containing one 
K'tlio\\l gioupmg This substance was acidic, 
acting with barium carbonate to give a salt 
M ,1 l 2S ( ), H Nol »a, and the presence of a carbonyl 
louping was shown by its ability to condense* with 
ne molecule of phcnylhulrazine, although the 
■action was to some extent abnormal in that three 
lolceulcs of water were apparently eliminated : 

I (VlfcNjIfj .<yi M N 4 0 15 -| 3H 2 0 

similar reaction, however, takes place between 
polyhvdroxv earamelan ( ’ 2l ll 2s () 1() (< >H) 8 (1 force 
('unniugham, (’hem. Soc. Trans , 1017, 111, f> *S1)) 
ll p!ieiiylh\drazme, three or more molecules of 
,|Jer being eliminated during the condensation, 
he result s of our experiments with this nitro 
pound, dose ii bed later, enable us to infer to 
e extent the nature of the changes that have 
in place during the action of nitric acid : - 




so,ir 

(oil), 

(TIOH 
01(0 
OH, OIL 

(OOU y )> 


r.u/ 

nitric 


acid 


(uu>. 


although only some -I0” 0 of the' 'nitrogen present 
was actually obtained in this form. 

2 On treatment with benzovl Oiloride and alkali 
in the usual way a henzo\ 1 deiivati\e (\,H u O J7 
was obtained, the nitrogen atoms bring lemnvcd 
in the process and two hydrogen atoms added ; - 

< , »H ;i0 () 18 N' 2 

3. On reduction with zinc and liydrnehloiie acid 
a nitrogen-free ketone (\><.H, 8 (), 7 was formed r<m- 
1 aiding an additional eaibonyl groU])ing foi each 
nitrogen atom eliminated: - 

A remarkable insoluble zinc compound was formed 
as an intermediate product m this reduction. 

The ready nitration of lignin under the action of 
32% nitric acid has Jed Fischer and Schiader to inter 
the presence of phenolic nuclei m the lignin < omplex, 
though no evidence is brought forward as to the 
aromatic character of the nitio groupings in the 
compounds obtained by them. 

The properties of 1 ho nitro compound (11 ) just 
described lend no suppoit to the assumption of 
benzenoid rings in the lignin complex. 

The reactions recall lather the observations ot 
Walla i h (Anna leu, 1904, 336, 1 . I90f>, 340, 1, etc.), 
JVsci (Oa/zetta, JSSO, 16, 227), Wieland (Her., 1003, 
36, 2f>f>S), and others on t lit action of nitrous gases 
oil unsat mated terpenes, whereby, by the elimination 
of nitrous acid, unsat mated nitro compounds are 
formed. These on reduction \icld saturated ketones. 
Lsosafrol, methyleugenol, a- and /Tphellandrene, and 


(NO,), 

(OH) a 

(X) 

OOOIT 
(X)Oll 
001 1, 


32% 

nitric 


acid 


0 IT O J 

- 412 ( (COOll) G 


Lignosulphonie acid H, b H 30 O I2 S. IT. JNitro compound (.’, (! ll :i0 O 18 N :: . 


III. Nitro compound Oo (( ll yo O, M N,. 


i carbon 1 grouping in the nitro compound (If.) 
bushier aii_.es from the presence of a CHOIL 
Ring in the original lignin (J.), the aldehvle 
|mg of which is oxidised to carboxyl. The 
earbn\\l piobably arises from a primary 
klie group The loss of a mcthoxyl grouping 
oxidation with nitric acid is diilicult to 
fri It may be due to the presence of the 
ping CIl(OH)OMc which on oxidation would 
bve foimie acid with the loss of one atom of cm bon. 
I'll is loss appaiently did not take place in the ease 
el the nitm derivative. A similar change in the 
number of mcthoxyl groups in the complex was 
observed both by Fischer and Schrader and by 
L* o\vc 11 and Whittaker. 

The special reactions of the nitro groupings 
piesent in the compound C 2B Hh M) Oj 8 N 2 , given below, 
i nahle conclusions to be drawn as to their character 
>nd throw some light on the constitution of lignone 
itself : — 

1. The compound gave a deep red colour with 
alkalis and on heating with these evolved ammonia, 


indene, for example, beluixe 
gives /T-hvdriiulone thus - 


in this way. Indene 


( TL 

i! 

(11 

CH, 


rn 


CH, 


CH, 


CNO, 


CH, 

e 0 treated 
pi esc nee 


and the complex terpene cholesterol C, 7 H 
w' it li concentrated nitric acid in the piesenco of 
glacial acetic acid gives a nitro compound which on 
reduction with zme and acid passes to the saturated 
ketone dehydrocholestanonol (Windaus, Her., 1903, 
36, 3734) . - 


^H„- 


co 




1 3H, - \ J } NH.d-IU) 

CH(OH) • CLFCH ClL(OH) CH*CH 2 

The resemblance disclosed by these observations 
to the nitrogen-containing substance from lignone 
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is striking and leads us to infer that the double 
linkings which arc points of reactive activity in 
lignone are situated in reduced (hydroaromatic) rings. 

The explanation we put forward of the changes 
observed is as follows : -Lignin as it exists in wood 
is a substance resembling in its properties the 
tt-lignin (/ 20 Ho 0 0, { of Klason. It is possible that the 
/Mignin, always found in the calcium bisulphite 
liquors, is a deiived product formed from lignin 
during the cooking process. Its absence from the 
sulphurous acid liquors may be accounted for by the 
generally milder conditions employed in this process. 
The lignin complex 
C 21 H ! b 0.>( S 0 j H ) (OH ) 2 (C li 01 1 ) • (CILOH ) 

(CHO)-(OMe) 2 

contains in the nucleus hydroaromatic rings in one* 
or two, of which the two unsaturated linkages are 
situated. During cooking one of these is saturated 
by the sulphurous acid probably — OH : OH.- — 
becoming — CH 2 CH(SO a M). This conditions the 
removal of lignin as a lignosulphonic acid. 

On oxidation by dilute nitric acid the sulphonic 
group is removed as sulphuric acid and at this 
linkage, and by a change similar to that observed 
with the unsaturated terpenes, the conversion from 
sulphonic acid to nitre -derivative and from tills, 
by reduction, to a saturated ketone takes place 
as follows : — 

•C(S0 3 H) CH 2 * • C(N() a ) : CH> • CO • 0H 2 * 

The lignosulphonic acid showed great stability when 
oxidised by more concentrated nitric acid. With 
acid of d 1-5 a violent reaction * et in with the pro- 
duction of oxalic acid in fairly largo amount. A 
considerable proportion of the organic matter present 
(some 20%), however, was converted into an acid 
(HI.) C 26 H 30 O 28 >f 2 . This product was obtained in 
better yield by using acid of 32% concentration (5N). 

The survival of the C 2fl unit points to a great 
stability of the lignone complex, recalling that of the 
complex terpenes of the cholesterol series and may 
ho held to support the argument for a complex 
hydroaromatic nucleus. Oxalic acid also is not 
uncommonly formed from hydroaromatic compounds 
oil oxidation, as, for example, in the case of 
quercitol. 

The remarkably high percentage of oxygen present 
in this nitro-acid makes it difficult to give any theory 
as to constitution. We have made many prepara- 
tions of the substance, and also converted it from one 
salt to the acid and to other salts, hut in every ease 
the empirical composition remained unaltered, so 
that we can merely note this very unusual compo- 
sition. 

The reactions of this nitro-aeid (III.) correspond 
to a formula 0 20 H 24 O 12 (C()OH) tt (NO 2 ) 2 . The nuclear 
C 20 , together with the evidence just cited, recalls the 
constitution suggested for lignin (Z. angew. Chem., 
1923, 36, 149) by W. Seliniuth, who regards it as 
based upon a reduced benzoplienanthrene derivative 
C 18 H 30 (IV.). 

Schrauth demonstrates that by the condensation of 
three molecules of 5- hydroxy xnethy If uifuraldehyde a 
derivative of (IV.) containing two methoxy groupings 
could be formed. Two such units linking together 


give a C 40 unit which is identical in composition will 
products isolated from lignin by Fischer, Klason, and 
others. 



\/\ 



\/ 

(IV.) 


/\ 

/ 

i 

\. 




(V.) 


Our results are in agreement with the general 
conclusion as to the presence of hydroaromatic rim. 1 
systems in the lignone complex, of a stability recalling 
those of the complex terpenes of the cholesterol 
group ; but the connecting oxygen atoms involved 
in Sc hr au tlis formula do not make for stability, and 
we have been able to account for the oxygen atone 
of the C 2fi unit acid in other ways. A ring system 
such as (V.) would be in better agreement with opr 
results. ^ 


Experimental. , 

The material used in this research was the concen- 
trated liquor from the process described in E’dO 
12,943, 1922, containing therefore the lignone a jv 
other components of the non -cellulose of the conifer* y . 
wood. Analysis of a particular specimen gave i \ j 
following figures : Total solids, 30-5 ; ash, 1*3 ; f 9 1 
sulphuric acid, 3*8%. The liquor possessed a sli/’l 
odour of sill phur dioxide and fu rfurul . * 

Comparison of the properties of the new 1 
product liquor with one from the calcium bisulpl^ .i 
jiroeess, each concentrated to 34% total solids : y 


7% SO, 

Not h> groscopie 


I. Nature of the solids 

II. Total solids lelt after dialysis 

(one day) 

3. 10 g. liquor with 10 g. cone. 

hydrochloric, acid 

4. 5 g. liquor with 10 g. glacial 

acetic add 

0. 10 g. liquor with 30 g. alcohol . . 

0. 10 g. liquor with 10 g. saturated 

brino . . . . . . . . Thickened and 

pptd. after 15 
minutes. 


03 7% 

Ppt. at once ' 

No ppt. 

No ppt. 


Calcium bisulpihc] 
Not hygroseo .. 

U 

TO, 


64 i! 


Ppt. after 5 ( 

Completely 1 
Completely 

No change. 


Isolation of the. lignosulphonic acid , ( 

'the liquor was diluted with water and subject* 
dialysis in cellulose parchment bags for a wee. ft, 
which time the whole of the sulphuric acid and f 
sugars were removed. The dialysed solution 
then evaporated to dryness, the solids ''°ing ■, f u l 
below 50° : dried at higher temperatures °-l( '/f 
they became insoluble in water. The cVfvt acii 
formed a brown, non-deliqueseent powder, f reels 
soluble in water and alcohol- water mixtures, but 
insoluble in ether, in 96% alcohol, and in otlur 
organic solvents. 

Specimens of the acid obtained by fractionation 
with ether from aqueous alcoholic solution gave on 
analysis* : 0 = 551, H - 5-5, S - 5*5, OMe - 11-3%. 


• Note —The analytical figure. a given in this nuper arc calculated <>n 
aah-ireo substance. It should be mentioned that the ash In many of tin ^ 
preparations was high, varying from 6% 111 the original purified acid to V'.. 
in some of tho derivatives. It conslatod largely of alllea derived from IN’ 
lining of a new digester and was retained with great persistency throng 
many chemical changes. 
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< t>4 H., 4 SO 10 (OM(‘)o requires C -- 551, H — 5-3, 8 — 
VO, OMe - 110%. 

The acid gave 1*2% of furfuraldehyde on distilla- 
ioii with 12% hydrochloric aciil. 

Reduction of the lignosul phonic acid with zinc and 
u’ids.-—. A hot 10% solution of lignosulphonie acid 
a as treated with zinc dust and dilute acid (acetic; or 
liydroehloric) until the evolution of hydrogen sulphide; 
iad ceased. The solution was filtered, dialysed to 
( inove salts, and then evaporated to dryness as 
I escribed above. The product still contained 5*2% 
)f sulphur, that is at most 7% of the combined sulphur 
,vas removed by this treatment. 

The barium salt of lignosulphonie acid. — A 10% 
olution of lignosulphonie acid was boiled with excess 
if barium carbonate. After standing, the solution 
\ as decanted into a tall cylinder, the last traces of 
lie carbonate allowed to deposit, and the barium salt 
precipitated in four fractions by means of alcohol, 
hlacli fraction was dried at 100° before analysis. The 
olio wing results wore obtained : — 


FlilLllon. 


rule, for O t2 II» (i S i O (14 JU, 


Yield, %. 

U 0/ 
n ! /«• 

4 S 

Hu, °; 


7 7 

13 

4 9 

HI 

13 

51 

7 0 

3 

6-2 

4 7 


[lie residual liquid on evaporation to dryness gave 
|rthor quantity of a light brownish -yellow powder, 
aining barium, very soluble in water and alcohol 
onig and Fuchs (Monatsh., 1920, 41, 215) treated 
flution of the barium salt of lignosulphonie acid 
the bisulphite process with baryta water and 
piled a very characteristic soluble barium salt to 
jh they gave the formula (%H, 0 () 10 8Ba. 
ti repeating the preparation using 50 g of the 
5*4 g. of soluble barium salt were obtained, 
111 , as regards qualitative tests, resembled the 
a rat ion of 11 onig and Fuchs, but analysis gave 
251), S 2*9%, whence Ba : 8 1*92, whereas 

and Fuchs found for three different prepara* 
Ba : S 04)7, 0-89, and 0*87. 

ft- naphthyl a mine compound of the lignosulphonie 
rKlason filer., 1920, 53, |B|, 700) found that 
solution of calcium lignosul phonal e is treated 
me of /3-naphth famine hydrochloride a eon- 

i ion product is precipitated to which he ascribed 
rmu la 

/- SO..-0 

■0H< 




A \ 


OH 


niic 10 h 7 


Lg tlu* acid (%, an almost quantitative yield of a 
[pound was obtained, containing 8 ----- 4*0, N 
1%, (A G H 30 8 0 , o . C j 0 H }> N requires S - 4-5, N 2*0 ; 
«H 30 80 I2 .C1 ju H 9 N-U 2 O requires S - 4*0, N 2*0. 
It was decomposed by caustic alkalis and by 
lidine with the liberation of j8-naphthylainine, and 
pears therefore to be a simple salt (cf. Jlintikka, 
Uuloscchcm., 1923, 4, 93). 

The benzoate of the lignosulphonie arid. —5 g. of 
nosulphonie acid were dissolved in 80 c.c. of 10% 
bum hydroxide solution and treated with 18 g. of 
mzoyl chloride in the usual way. The reaction 
>duct was poured into water, and the solid which 
parated, after washing, was dried in a vacuum at 


40°. Tin* benzoate formed a light brown powder, 
insoluble in water and alcohol and slightly soluble 
in pyridine. The, result of the analysis agreed with 
the presence of three or four hydroxvl groups. 
Found C - 05*0, H - 5-fi, 8 3 0%. (%Ii l>7 NO J2 . 

:i(( 1 7 H 5 (>) requires (J — 04*7, H — 4-8, S' - 3*0%. 
(l 26 H, 0 SO J .,.4(C 7 U 5 0) requires V 00*0, H -4 7, 
8 - 3*3%: 

Attempts to prepare the corresponding acetate 
were unsuccessful, since sulphur dioxide was evolved 
in some quantity on treatment of the lignosulphonie 
acid with acetylating agents. 

The bromine derivative of the lignosulphonie add. 

10 g. were dissolved in a mixture of 20c c. of water 
and 00 c.c. of glacial acetic acid. An excess of 
bromine in acetic acid was then added with cooling. 
Some hydrobromie acid was evolved. The product 
W'as poured into ether, the light yellowish precipitate 
washed with ether to remove acetic aeid and then 
dried in a vacuum at tin; ordinary temperature. 
Found 8 3*(i, Br -2(>*7%, Br/8 2*9. C 26 H 2 9H0 12 Br, 
requires 8 4*0, Br -29*8%. 

The phen [flh ydrazi tie derimtivc. of the lignosul phonic 
iK' id (%I1 ; , 0 O u S(N 2 H ‘ F 0 H-). 5 g. of lignosulphonie 

aeid dissolved in 30 c.c. of water were added to a 
solution containing 5 g. of phenylhydrazine, 2*5 g. 
of acetic acid, and 0*5 g of sodium acetate in 30 e e. 
of water. An abundant red-brown precipitate was 
formed at once, which after standing was filtered 
off, washed, and (hied in a vacuum. Found C 59-1, 
n 5-9, N— 4*3, 8 4*5%. <Vf 3fl O u N,S requires 
0 -58*5, H — 5*5, N 4-3, 8 4-9%. 

The presence of one reactive carbonyl group per 
20 carbon atoms thus indicated was approximately 
confirmed by oxidation of the acid with Folding's 
solution. 0*2913 g. of aeid gave 0*1000 g. of cupric 
oxide; \vhcn» o (410—0*3%. (< 2b H 2g S() u CHO re- 
quires OHO 5*1%. 

The action of oxidising agents on lignosulphonie 
add. (i) Nitric acid (5% concentration). Nitrocom- 
pound A. C 2 ,l4^\ 2 O 17 (O0H 3 ). 

One part of lignosul phonic acid was heated on 
the water bath w-ith 20 parts of 5% nitric aeid. 
After a few minutes a vigorous reaction set in with 
foaming. The heating was continued for four hours, 
after which the bright red liquid was diuhsed for 
one day to remove the sulphuric acid formed, and 
excess of nitric aeid. On evaporation a light orange 
noil-deliquescent powder remained. Yield 00% of 
the original aeid. The compound was very soluble 
in water, hut insoluble in pun; organic solvents. 
With dilute aqueous alkalis it gave a deep red solution, 
which on warmnig evolv ed ammonia in some quantity . 

For analysis it was dried at 50° in a vacuum. 
Found 0— 47*4, H— 4*0, N— 4*2, OMe— 4*4% 
(b,H v N,0 17 (0ClI 3 ) requires 0=47*4, H=4 0, N=4*3, 
OMe- 4-7%. 

This nitro compound dialysed much more rapidly 
than the original acid. It was completely pre- 
cipitated from solution by gelatin and gave; reddish- 
brown precipitates with salts of the heavy metals 
and the alkaloids. It w r as also precipitated from 
aqueous solution by the addition of excess of a 
mineral acid. 



Journal of the Society of Chemical Induttry . 

202 t J)ou6e avd Ham..- Juuvusum-j ionic Acid from Spruce Wood. [Aug. 1, 19-4. 


The barium salt, which is soluble in water, was 
prepared as follows* A solul u in of 1*4 g. of the 
nitro compound A in 20 e e. of water was heated 
oil the. water hath with excess of barium carbonate. 
No ammonia, was evolved The lilt i ate containing 
the barium salt was precipitated by alcohol and the 
brownish-red prceipit.de dried at 100 k bound 
Ha 17-9%. <b, 5 H JH Nd >,JU requires Ba 17-3%. 

\Vh(*n a solution of this batium salt was treated 
with bar\ta water, a light brown precipitate was 
formed, and on heating on the water bath, ammonia 
was slow I \ evolved The precipitate was readily 
soluble m acids 

Distillation of the nitio non pound . 1 inth causin' 
s oda solution A weight'd (plant it v of the compound 
was distilled with S j'2 sodium hvdroxide solution, 
the distillate being eoJItcled in standard acid The 
i exult indicated that 29 l, () of the nitrogen pi'esent 
was evolved in the form of ammonia. 

Phen i/thydiazi nc dt rinitin , ( ' ,,11 ,»\ jO r> This sub- 
stance was prepared as m tin* ease of the coi res- 
ponding <lei iv at ive of lignosul phonic acid It tormed 
a dark re»l powder insoluble in water and alcohol. 
Found (' 53-9, II 5-3, N s-i%. (',Tl i5 .N 4 () 13 

requires F- f>3-9, II- 4T>, N 741°,’, i < , (\, G H. m N.4) ls 
| (’JI-NH ATL ( , ; ,dl,.»N,t ) i i> I 31U> 

In n;:o//lntion of the mho com pound .1. The nitio 
compound was treated with benzov I chloride and 
caustic soda in the usual way. The product formed 
a \ ellow ish-white powder, insoluble in solvents, and 
was nitrogen free On beating it softened at SO”, 
but did not show any delimte melting point. The 
analysis points to a tribenzovl derivative 

Found 0-04-4, 11 f>-f>%. 0 47 H l4 (> 17 requires 

V 1*4-1, H 

These ligures indicate a substitution of .4 hydrogen 
atoms b> benzov 1 gioupings accompanied by lpss 
ot N 2 <) 4 and probable addition of 2 hvdrogen atoms 
in their place. 

^- 2(3^30^18^2 ^ 1-20^20^1 1(^ I A7>0 4 . 

Reduction of the nitro compound A. -A solution of 
the compound acidified with hydrochloric acid was 
treated with zinc dust and the mixture heated on 
a water bath A dark brown precipitate rapidly 
formed and the reduction was allowed to continue 
until no further precipitate was formed. The liquid, 
together with the precipitate, was then poured olT 
from the excess of zinc, into a tall cylinder and the 
precipitate washed with aoiditied water by decan- 
tation until the washings were colourless. The 
residue (which was found to contain 20% of zinc), 
was dissolved in N /2 caustic soda and made acid 
witli hydrochloric acid. The voluminous precipitate 
produced was littered oif, washed, dried at 5(>‘ J and 
tmally in a vacuum in tills way, the reduction 
product was obtained as a dark brown powder 
free from nitrogen and zinc, insoluble in water, 
acids, and organic solvents, but readily soluble in 
alkalis and sodium bisulphite' to a red solution. 

Found C 50-5, H 4*0%. t%H 2s () 17 requires 

0-50-9, H — 40%. 

Preparation of phenylhydrazinc derivative of above 
reduced compound . — In order to prepare the phenyl- 
hydrazine derivative from this compound, 2*3 g. 


were dissolved in a 5% solution of sodium bisulphite, 
and to the resultant solution 4 g. of phenyl hydrazine , 
and 5 g. of sodium acetate dissolved in 00 c.c. on 
20 % acetic acid were added. After standing, the\ 
red-brown precipitate was filtered otf, washed with 'I 
dilute acetic acid and then with water, and then! 1 
dried first on a plate and finally in a vacuum. The! 
plumy lhydrazone (wt. 1-25 g.) contained only aJ 
trace of sulphur. j 

Found N — 9-5%. Calc, for <%H 46 O l4 N 6 , N -9-5% 

(ii) The action- of 32% nitric acid on Tujno'uil phonic w 
acid. Isolation of an acid C.> {} fI 2l N.>O u -(I’()OH) (] . ie 

When 40 g of lignosulphonic acid were treat ciV 1 
with 200 e.c. of 32% nitric acid, the mixture becamd 
warm and nitrous gases were evolved with foamini 
After heating for tw r o hours on the water hath th*\ 
excess of nit rie acid was removed by repeated evapora 
turn with water. On cooling, the red liquid wof 
separated from crystals of oxalic acid which h; t s, 
formed and neutralised wit li barium carboy 
The tilt rati (230 e.e ) contained the soluble barium 
salt, which was separated into four fractions. r* 
Fraction 1 was deposited on allowing the solutioft 
to stand. Fractions 2 and 3 were obtained by tujl 
successive addition of 20 and 00 c.c. of alcol ’ 
Fraction 4 consisted of the residue obtained • 
evaporating the final filtrate to dryness. 

These fractions were dried in a vacuum andA ^ 
analysis gave the following figures : — 

Found. 


Fraction. 

1 


I'lrld, g. 
3 3 
3 8 
4-7 

48 


Fraction 2 gave on analysis C — 25-3 


(A de. for 0,11. 


.l^i <A ^2 8^*^3 > 



2-3, Ba 33-0% 

The reactions of the barium salt fraction 2 we 
follows : — 

1. With solutions of lead, iron, mercurous, s \ 

brucine, and /Tnaphthylamine salts yellowish-! > 

precipitates were obtained. s r 

2. Warmed with caustic soda, ammonia ! 
evolved. 

3. On treatment with zinc and hydrochlorr I 

the rod colour of the solution changed to y j 
hut on boiling and allowing the product to staia 
reverted to the original colour. Q 

4. On fusion with caustic potash oxalic ach. / l( 
produced in some quantity, but no evidence for ^ 
production of aromatic compounds could he obtained?. 

5. A cold alkaline solution of potassium perman- 
ganate effected complete oxidation to oxalic, acid. 

Preparation of the free nitro -acid <w 30 A 2 o 2H . 
The barium salt was dissolved in water and treated 
with the calculated quantity of sulphuric acid and 
the lilt rale evaporated to dryness. The product 
formed a dark red, very deliquescent powder, whieifl 
was dried at 40° and in a vacuum. Found (J - 
38-3, H - 3-7%. Calc, for C 26 H 30 N 2 Oo M , C = 38-lJ 
H - 3 0%. 

The lead salt was prepared from the free acid by 
the addition of lead acotate acidified with acetic acid. 
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1h‘ light brown precipitate was dried at 95 l k It was 
nlv slightly soluble in water or acetic acid. Found 
)h\- 47-5%. Calc. for C^H^NAh™^ lM, 441%. 

r FJit^ action of alkaline potassium permanganate 
,nd ozone, on lignosulphoim- acid under a variety of 
omlitions led only to the production of oxalic acid 
jul formic acid respectively, no evidence of the 

I nation of more complex compounds being ob- 
icd. 

/e are indebted to Mr. E. U. Chrystall for t he 
rwing results of experiments with chromic acid. 

I nalysis of sample, of liquor employed.- -'total 
its, 32-S ; free sulphuric acid, 4(> ; total sulphur, 

, ; ash, 1*0% 

’our samples of the. above liquor were treated with 
)lution of chromic acid equal to 15, lit), 45, and 
u of the lignone solids, diluted so that the linal solu- 
>n contained 10% of lignone solids. The solutions 
e kept for two days. The 15% solution remained 
ud. The 30 and 45% solutions were gelatinous 
>ne day and the 00% m two days. The lignone 
oid was then dissolved in caustic soda and 
ated with Fehling’s solution. 

’he same oxidised products were treated i t h a 
it ion of plienylhydrazine acetate and the products 
Inined. 

hydrazine solution reacted readily in the', cold 
. the gelatinised lignone colloid, and after stirring 
[standing overnight became entirely transformed 
a re<b brown powder which could be readily 
^ed and washed. It was weighed on a la red 
and dried at 100". The hydrazone from the 

r ised lignone did not fuse at this temperature as 
the corresponding derivative of the untreated 
. The results are recorded in the table given 


Solution. 
| liquor 


ClhifOKi' equi- 

Hydra/.one % 

0 ’,(>,() 

valent of 

on lignono 

in the 

lignone solids. 

°o 

bolide. 

ash. 

8ft" 

5ft 3 

— 

84 3 

98 4 

7 7 

oi r> 

1110 

t) 0 

52 ti 

118 1 

13 1 

47-5 

144 8 

18 4 


(results are in agreement with those obtained 
action of nitric acid. The fact that the 
ty to reduce Folding s solution steadily falls 
^creasing oxidation by chromic acid indicates 
aldchydic grouping is being converted to 
>1, whilst the marked incionse in the yield ol 
ione eonlirms the development* of earboxy 
:igs at first by simple oxidation of a CII(OH) 
Jttng, but later probably by the opening up of 
.s\ stems and the production of new points of 
eaStivity. 

tojdk Summary and conclusions. 

Hg Aqueous sulphurous acid is able to rcsohe the 
^Mncrous wood substance giving as the chid non- 
Jjlulosic product a lignosulphonic acid, f 
'z. This acid differs from those; previously ob- 
tained from the calcium bisulphite process in con- 
taining a lower proportion of sulphur, 5-5 against 
7-3%. Jt shows, however, a general resemblance in 
properties, c.y., in its reactions with baryta, but the 
products, though of a similar type, are specilically 
different. 


3. The acid was purified by prolonged dialysis 
of the by-product liquor and on fractionation by 
/Cnaphthylamine, behaved as a homogeneous sub- 
stance resembling the r/dignosulpliomc acid of 
Klason. 

4. A study of the read ions oi tin* acid F, fi ll., 0 O J; ,S 
has led 1o tin* dissected tormula ( ’. M llj ,( ).,(S( ) ,1 1 ) 
(UH),(dH,0H)(( 1 H()lt)((Tl0)(0(ll < k 1,1 "'Inch all 
the oxygen atoms but two art; accounted tor 

5. The action of dilute (5%) nitric add leads 
(n) to the removal of the sulphomc group as sulphuric 
acid, [b) to oxidation of the CILOH and the CHO 
groupings to carboxyl, wink* tin* (’HOll grouping 
becomes ( ’() ; (c) at the same tinu* nitration takes 
place, resulting in the loimation ot a nitro compound 

f ^ .... 

(>. The reactions of the nitro groups ditler entirely 
from those of, for example, the nit ropheiiols. Thus 
on treatment- with alkali t In' nitrogen is icinovcd 
as ammonia, and on reduction also ammonia is 
produced and a nitrogen-free ketone C^ILA? is 
formed, containing three carbonyl gioupings, cadi 
nitro group having been replaced by carbonyl 

This reaction is well known among the unsaturated 
terpenes, nitration taking place at the unsat urated 
linking. 

7. Further oxidation with fuming nitric acid or 
better with acid ot 32% concentration, gives oxalic 
acid, and an acid (%H 10 O., s N\ shown by experiment 
to be ( 2 ,|H a4 < > 12 (< >Ol i ) tf> (Xl >a) 3 - 

vS The persistence of the unit through all 
these changes with a resistant nuclear unit of the 
order of C., n loads us to the conclusion that the 
nucleus of lignone is hydroaromatic in character, 
consisting of a complex of reduced rings somewhat 
resembling tin* reduced boiv/ophenanthrene hydro- 
(arbon obtained by Sehrautb (loc. at.). This theory 
invokes the general absence of oxygon linkings, the 
attachment ot the side groups, including tin* CHO 
grouping, direct lv to th<; carbons of t lit; ring, and tin* 
presence of double linkings in the reduced ring, for 
which evidence has been obtained. 

One of us (k. H.) desires to thank the Council of the 
Nociet v of Chemical Indust rv and Sir Thomas Latham 
for his selection as Lai ham Research Fellow, and tor 
t ho opportunity of carrying out the above investiga- 
tion. 

( ‘hemiral 1 )opart ment , 

Borough Foly technic, S.E. 


THE MODE OF RETENTION OF NITROGEN 
IN ELECTRIC ARC WELD METAL. 

11 Y ft. .1. 15. WILLEY, M.SC. 

It- has long been known 1 that nitrogen ised irons 
and steels show a decided decrease in ductility, 
accompanied by a corresponding increase in baldness 
and tenacity as compared with the normal products 
of everyday use. Andrew' 2 lias shown that the 

1 r.t lll»y :iim1 Houhisun, Chon. soc. Trans., 1901, 79, 1-aO. Jlruiunc, 
1UV. M6t., 1905, 2, 497. 

* J. Iron untl steel Inst., 1912, 2. 210 : sco also Colver-Gluuert, Mrinon 
to Cominlusioncra oi tho 1351 Exhibition, 1908, 
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presence of 0*25% of nitrogen causes a total sup- 
pression of the critical changes a\ hic-li occur in normal 
steels, and a profound, modification of the mechanical 
properties of the metal follows as a result of the 
carbides being k»*pt in solution. As Tsehichevski 3 
has pointed out, by analogy with phosphorus, 
nitrogen may be expected to exert some of the 
deleterious influences so characteristic of the cause 
of “ cold -shortening ” etc. 

Fortunately the quantity of nitrogen present in 
irons and steels is usually so small as to be 
without any apparent effect on the metal, but where 
it is present in considerable amount it becomes a 
source of great trouble and is difficult to remove, (of. 
Andrew, loc. cit.). The nitrogen, which is invariably 
found in all welds made by the electric are process, is 
believed to be the principal cause, along with oxygen, 
of the somewhat undesirable characteristics (the 
brittleness in particulai) of the metal thus produced, 
which have limited greatly the application of an 
otherwise useful and simple welding process. 

Consequently an investigation into the chemistry 
and physics of the reactions between nitrogen and 
iron in the electric welding process is likely to provide 
information of considerable value, both to the pure 
chemist and to the welder, who is faced with the 
problem of devising a den it roge nisei* for use under 
ordinary industrial conditions. 

The salient facts relating to the combination of 
nitrogen and iron may first be stated. 

(1) Three compounds of nitrogen and iron are 
known, namely («) ferrous nitride, Fe 4 N 2 , 
which was first investigated by Stahlschmidt 4 
and more fully by Fowlin' 5 ; (6) two compounds 
of the formula; Fe 3 N 2 and KeN, which arc 
presumably triferrous and triferric substituted 
ammonias and were obtained by Guntz. 6 

(2) None of these compounds has hitherto been 
obtained by direct union of the elements in 
question, and indirect means have always been 
found necessary. The two compounds pre- 
pared by Guntz are very unstable and it does 
not appear to the author that they need be 
considered for the purposes of this investi- 
gation. 

The presence of nitrogen in weld metal, as well as 
the comparative constancy of the content, is very 
interesting in view of the facts expressed above, and 
it is obvious that the conditions are of a somewhat 
novel nature in view of this circumstance. Andrew, 
by prolonged heating of iron in nitrogen under great 
pressure, succeeded in preparing alloys containing 
0*30% of the clement, but bis experimental conditions 
arc obviously not comparable with those obtaining in 
welding practice. It is difficult to conceive of the 
nitrogen being in solution in the iron, since Jurisch 7 
lias shown that the gas is only slightly soluble in iron 
and that the solubility is proportional to the square 
root, of the gas pressure. Hence it would appear that 


8 J. Iron and Stool Inst , M»15, II , 17. 

4 Ann., 1805, 125, 37. 

6 Chera. Soc. Trans., 1001, 79, 28 .V. 

• Coinut. reud., 1002, 135, 738. 

7 Stahl und Elsen, 1014, 34, 252. 


the nitrogen must definitely be combined with tl 
iron, either as a nitride (in solid solution), or el 
in some system comprising iron, nitrogen, and oth 
elements. • 

Paterson and Blair 8 * * have published some figur 
for the nitrogen and oxygen contents of weld metal 
and they suggest that the nitrogen may be presci 
as a result of the exposure of the iron, while molte: 
to active nitrogen produced by the are. Von Lepe 
seems to have had an idea that electrical influence 
apart from purely thermal considerations, play « 
extremely important part in the oxidation of nitrog 
to nitric oxide by the well-known arc process, but 1 
views were ignored until the researches of llaber a 
his school became recognised. Haber and Koenig 
working with high-tension alternating-current ari 
and Monlen, 11 Holwech, 12 and Holweeh and Koenig 
using short direct-current arcs, advanced nun 
experimental evidence in favour of the view that I 
active form of nitrogen is formed by passing the gl 
through an arc, and Losvry 14 showed that measurab 
quantities of oxides of nitrogen were obtained I 
passing nitrogen through an ozoniser and mixing U 
gas as rapidly as possible with oxygen. The 
named advanced much evidence in support of \l 
view that active forms both of nitrogen and*, 
oxygen, differing respectively from Strutt’s wi 
known form 15 and ozone, are obtained by the act] 
of the electric discharge upon the gases in quest! 
It is to be noticed that Strutt 16 has also obtaii, 
active nitrogen at ordinary pressures. I 

According to Strutt 16 the production of act 
nitrogen is a function rather of the current den* 
than of the voltage, and in welding practice the ill 
dilions for its formation may to a certain extentll 
regarded as favourable when the diameter of If 
welding electrode (J in. or so) and the curjft 
conditions (40- 50 volts and 100 amperes and oM 
are considered. 

It does not appear to the author that Pat^B 
and Blair’s view (loc. cit.) that the nitrogen in^R 
metal may be due to the effects of the active gasBR' 
the molten metal, is likely to be realised wheEr 
considers the effects of the hot metal upon the a*r 
phere in its vicinity. Convection currents, owlP' 1 
the intense heat of the are and the lluid weld 
will he very pronounced and will tend to carry tl r [v r < 
gases (which presumably will contain the activate 
nitrogen) upwards and away from the metal! 
surfaces, and the transformation of the active varir 
to ordinary nitrogen will be very rapid. Probably 
considerable proportion of the activated oxygen hi; 
nitrogen will combine to form oxides of nitivgtf 
which, being comparatively stable, may be cam 1 
round again to the surface of the metal and there u 
upon it. 


8 J., 1010, 328T. 

* JO-r., 1003, 36, 1251. 

Z. Klektroohem., 1907, 13, 725 ; 1908, 14, 089. 

11 Tram. Amor. Eleotroclwm. Soc., 1908, 14, 113, 

18 Z. Klckt.rodu m., 1910, 16, 309. 

18 Urid ., 16, 789. 

14 Chera. Soc. Traiw., 1912, 101, 1152, TraiiB. Faraday Soc., 1913, 9, 
16 1'roc. Key. Soc., A, 1011, 85, 210, 577; 1011, 86, 50; 1012. 

202 ; 1912, 87, 179. 

14 Ibid., A, 1916, 02, 438, 
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tiller and Barck 17 have, however, shown that 
e oxide is decomposed upon contact with heated 
ils, but whether or not the same would apply 
itrogeri peroxide (to which the nitric oxide from the 
would bo oxidised by the air away from the arc 
f) they do not state. 

t the present research the author lias endeavoured 
cal with the problem by investigating the pro- 
■s obtained when an iron arc is burned in at loos- 
es of nitrogen and of air. Tt appeared very 
►able from the outset that iron nitride might be 
icd in quite appreciable quantities when an iron 
s burned in nitrogen. The outer /.one of the arc 
e, which consists (in the case of first-class 
Todes) largely of metallic vapours, would be in 
act with active nitrogen produced by the arc. 
4C, together with the minute particles of iron 
Lered from the electrodes, might react to give 
nitride, as stated above. Futhermore, the 
action currents would tend to carry the products 
y from the actual arc zone, thus preventing 
imposition. This hypothesis was tested in the 
wing experiments (Fig. 1). 



! Fio. 1. 

ogen from a cylinder was passed through 
sulphuric acid, up a soda lime -calcium chloride 
tower, through a furnace which could be 
to bright redness and which was packed with 
c eopptr. the stoppers being protected from 
g by using a long tube (bft.) and shielding well 
■hestos, then via the two-way tap to the large 
way 1500 -c.c. bulbs. Small tubes packed with 
wool were placed on the uppermost tubulurcs 
he bulbs to prevent the possibility of small 
ides of iron being carried up into thfe gas stream, 
electrodes were placed horizontally as shown, 

! consisted of No. 8 S.W.U. Armeo iron wire 
5% Pc). Attached to the long limbs of the. 
is were two bottles containing sand to receive 
' large pieces of iron which fell away by reason 
be electrodes melting, and the gas was then led 

! by means of Ihc two-way tap to a Dresehel 
containing strong sulphuric acid and thence to 
pile re. A manometer was also fitted as shown, 
lectrodes were placed in parallel and arranged 
it tho electrode unit had in series a steadying 
nice, the whole being connected via a bigli- 
n switch (voltmeter and ammeter leads were 


nnorg. Cliom., 1923, 129, 300. 


taken off appropriately) to the 220-volt D C. supply. 
In this way the two arcs could be run in turn, one 
bulb cooling down while the other was burning, the 
two-way tap permitting of the necessary diversion 
of t he gas stream. One ek'd rode in each bulb was 
fixed rigidly by means of a rubber stopper, whilst 
the other passed through a piece of pressure tubiim 
which fitted tightly into a larger bole in a rubber 
stopper passed through the tubulure. In this wav a 
gland was obt ained which was capable of withstanding 
pressure up to 9 in mercury and yet permitting of 
easy manipulation of the iron rod. Ebonite knobs 
were screwed to the ends of tho movable (‘lectrodes 
and terminals sunk m these were attached the 
leads. The arc could thus be regulated to am 
desired length. In use, the apparatus was first 
filled with nitrogen and the gas stream run until no 
appreciable amounts of oxygen could he found in 
the issuing gas when examined by the Haldane 
apparatus. (Oxygon w r as the chief impurity to be 
guarded against, as it -was particularly desired to 
secure its absence.) One of tho arcs was then struck 
and allowed to burn in the nitrogen until tho bulb 
became too hot to permit of its being touched bv the 
hand, which usually took about five to seven minutes. 
This are was then broken and tin; second one struck, 
the taps being turned to direct the gas stream ns 
desired, in the first, series of experiments no appre- 
ciable rise of pressure was allowed to occur in the 
apparatus. 

The arcs burned well for some time, clouds of fine 
particles, resembling the motes in a sunbeam, being 
carried upwards and round to the sides of the bulb 
adjacent to the electrodes and away from the arc, 
finally settling on the bulb w r alls. 

No appreciable quantities were carried out in the 
issuing gas, since only a faint reaction for iron was 
obtained from the sulphuric acid in the Dresehel 
bottle even after 1 lie ares bad been run for a con- 
siderable period. After the electrodes had been in 
use for about an hour or so they ceased to function 
well and the are commenced to hiss and much 
spluttering took place. When this occurred the 
experiment was stopped and the electrodes were* 
replaced by fresh ones. 

It was found that a steady and satisfactory arc 
could be obtained by adjusting the resistance and 
are length to give a T\ I), of about 88 — 40 volts 
at the electrode ends and using a current of about 
5 amps. 

After a suflicient quantity of the deposit hud 
accumulated the apparatus was opened up and 1 lie 
black material from inside brushed out into a weighing 
bottle, the nitrogen content being subsequently 
determined by the method described by Hurum anil 
Fay. 18 This in reality differs little from the method 
advocated by Paterson and Blair {loc. cit ) for the 
determination of nitrogen in weld metal, but tlu* 
excess of acid is determined iodometricallv. This 
obviates the necessity of using methyl orange or 
methyl red as indicator, both of these being unsatis- 
factory with dilute solutions such as arc employed 


,s Chora, ana Met. Jiiift., 1922, 26, 218. 
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(/ c.,X / 20 acid, A T /5() alkali or sodium thiosulphate). 
Prior to 1 1n* actual analytical work connected, with 
thoso experiments, a large; number of blank dolor 
imitations won; eairicd out to ascertain what allow- 
ance was necessary for tin; traces of alkali etc. which 
inevitably pass over into the distillate etc., and 
Armco iron which had previously boon heated to 
bright redness in a stream of pure hydrogen was 
employed as the standard metal with which to work. 
This might reasonably be supposed to be free from 
nit rogcu. 

In addition to this, the method was tested thor- 
oughly against ammonium salts and other nitrogen 
compounds in which the nitrogen can be determined 
by Kjcldald’s method, and fresh blank determina- 
tions were eairicd out for every new supply of the 
reagents used. 

The black substance collected from the bulb walls 
was found to contain 0*24% of nitrogen in the first 
experiments, 0*27 '*[, in the second, and 0*25% in the 
third series. This is very interesting as showing 
that some absorption of nitrogen by the arc vapours 
( to. does take place, and steps were forthwith taken 
to ascertain, as far as w.is possible, the precise nature 
of the, nitingcii-beai ing substance. If the nitrogen 
be chemically combined with the, iron it is difficult to 
conceive of its being any thing but a nitride, but there 
is always the possibilit y of its being adsoi bed upon 
the very finely divided deposit. 

Upon 1 hi* substance being boiled for two hours with 
water in the distillation apparatus, a trace of am- 
monia only* could be detected in tlie distillate, and 
upon dissolving the maiciial in the flask and deter- 
mining the nitiogcii as usual, no alteration of the 
content of this element was found. With alkali in 
the distillation flask some ammonia was evolved 
equivalent to (HMU'Jk of nitrogen, and the residual 
material still contained some nitrogen (0*172%), 
tln % sum of the two figures equalling the original 
value for tin* nitrogen content (0*220%, found 
previously' 0*21%). Prolonged boiling resulted in the 
whole of the nitrogen being evolved as ammonia. 

When the substance was heated to dull redness 
for 00 minutes in pure hydrogen, the issuing gases 
being bubbled through absorption bottles contain- 
ing a known amount of standard acid, nitrogen 
amounting to 0*104% was evolved as ammonia, as 
was shown upon titrating back the acid, and tin; 
residual material contained 0*075% nitrogen ; since 
the sum of these, two figures equals (within the limits 
of experiment al error) t he original figure for the sample 
used (0*24%), it is to be concluded that no loss of 
nitrogen as such took place. The whole of the 
nitrogen was evolved as ammonia upon more pro- 
longed heating. 

Upon heating a quantity of the substance under 
identical conditions in a current of nitrogen, the 
whole of th<* nitrogen in the sample was given off, 
none being found upon analysis of the residue. 


These facts are all in accordance with the view t 
the substance in question consists of ca mixture 
2% of iron nitride and about 98% of iron. Attem 
to separate any nitride by means of a magnet fail 
as did similar efforts based upon the insolubility 
iron nitride in nitric, acid mentioned by Tow 
(loc. c/7.). His statement is rather didfioult to unc] 
stand, since it is the reverse of what would be 
peeted, but he qualifies it by mentioning that 
concentration of the acid appears to be the m 
factor to be considered. The quantity of substa 
available did not permit of elut nation experime 
being performed. 

Further experiments in this direction, are, liowev 
in progress. 

The. electrodes used in these experiments w 
examined for nitrogen, but only 0*004 % was foi 
as the mean of several concordant analyses. 

The t ips between which the are had burned w 
found to contain 0*050% N in one ease and 0*0(>l 
in another, no dilTcrence in the nitrogen conte 
being detectable between the anode and cathc 
Jn practice, however, it is very dillieult to dot 
where the “ tip ” ends and the rest of the electrj 
begins, and this may mask a possible difference! 
the nitrogen contents of the anode and cathode i 
respectively The presence of nitrogen in the * 
products thus having been established, it was tlimi 
that an equilibrium of sorts comprising the sysj 
iron nitrogen -iron nitride might exist in j 
vicinity of the. are, bearing in mind the somevd 
remarkable constancy of the. nitrogen eonteini 
t he product obtained. If this be so, since tlielj 
mation of the nitride wi 1 1 obviously be acconipiB 
by* a decrease in the volume of the nitrogen preB 
an increase, in the pressure of the gas should disjll 
the position of equilibrium to a second point cofi 
ponding with an increased y T ield of nitride, aceoiB 
to Le, Uhatelier's theorem of mobile cquilibv 
Strict, equilibrium of the type obtained in T 
classical reactions as the hydrolysis of ethyl ac<y 
could not be expected on account of the elect ^ 
influences piesent, 19 but the matter was thoi 
worthy* of investigation. 

Two more* series of experiments were theny 
carried out in which the pressure of nitrogen in 
apparatus was allowed to rise to 41 and 9 in. 
mercury' respect ively, the other experimental del 
being as before. 0*27% of nitrogen was found 
the resulting products, thus showing that the incr< 
of pressure does not great lv affect the arc condit ij 
and that the equilibrium is not very sennit I 
This is rather to hi* anticipated for the reus 
given above, i that true chemical equilihriun 
hardly to be expected in the eases where elect r 
influences play an important part, and also in v 
of the comparatively slight pressure employee 

Alltn:m<l, “ Applied Kleetro-niomistiy," p. 101!. 


(To be continued.) 
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E MODE OF RETENTION OF NITROGEN 
IN ELECTRIC ARC WELD METAL. 

BY K. J. B. WILLEY, M.SC. 

(Concluded from p. 260 T.) 

iince the foregoing experiments favour the view 
t activation of the nitrogen is capable of bringing 
>ut chemical combination of the gas and the iron, 
yas thought that pre-activation might conceivably 
i to greater yields of tin*, nitride, and this aecord- 
ly was put to the test. The purified nitrogen 
a led by means of the two-way taps to Siemens 
misers, approximately 22 cm. in length and placed 
parallel in the secondary circuit of a spark coil 
ig a current of 7000 volts and 0-07 amp. The 
.isers communicated directly with tin* reaction 
is, since Lowry (loc. cit.) has shown that the 
re nitrogen obtained in this way is unstable 
in the course of a few seconds reverts to the 
nary form. For use, the apparatus was filled 
i nitrogen as before and the coil was started, 
igorous discharge was obtained in the ozon isers 
the arcs burned well when struck, 
lie product in the bulbs was collected and 
nined as before, proving to contain 0*24% of 
□gen. This would indicate that the activation 
no effect upon the reactivity of the gas under 
circumstances of the experiment, and is probably 
to the extreme rapidity with which the active 
l will be produced by the arc. The transition 
a the inactive to the active form will be nearly 
antaneous and hence pre-formation of the latter 
icty would not be expected to have much effect 
n the amount finally present. The author is 
?bted to Prof. Briscoe for pointing this out to 
The next series of experiments was devoted 
i study of the action, if any, of nitrogen which 
been activated by passing it through the ozoniser 
,m metallic iron heated to various temperatures. 

5 activated gas was led direct to the electric 
stance furnace which contained a small silica 
,t carrying line Swedish iron wire which had 
viously been carefully cleaned by washing with 
pr, then with distilled water, and drying it at 
° in the steam oven. The temperatures employed 
re that of the laboratory and 500° approximately. 
>g. samples were used and the duration of the 
Kuiments was two hours in each case, 
be choice of 500 ,J as tl\e furnace temperature 
made from the following considerations : -- 
) The formation of iron nitride has been shown 
by Fowler (loc. cit.) to be a slightly exothermic 
reaction. Hence in accordance with general 
principles it may be expected to take place better 
at lower rather than at higher temperatures, 
i) On account of the thermal decomposition of 
iron nitride mentioned by Fowler, too high a 
: furnace temperature must Again be avoided. 


(iii) Since chemical reactions tend to increase in 
velocity with the temperature, too low a tem- 
perature must be avoided in this ca*e if there 
is to he appreciable combination of the elements 
in question. 

(iv) Since activated nitrogen appears to sulfer 
catalytic reversion to the inactive form under 
the influence of hot surfaces, this must as far 
as possible be minimised by the use of a moderate 
temperature. 

Hence 500° was chosen as ail average temperature* 
at which to work, and it would appear that some 
indication as to combination or otherwise of the 
iron and nitrogen should be obtained in a two- 
hour experiment. 

Upon analysis, minute traces of nitrogen only 
were found and the controls employed (Hu* ozoniser 
not being run for these, all other things being kept 
equal) gave the same results. Hence it would 
appear that activated nitrogen does not combine 
with iron when the latter is simply heated in the 
gas in question. k j A 

It is necessary, however, to take into consideration 
the possibility of much reversion of the active gas 
to the inert taking place owing to the catalytic action 
of the hot walls of the furnace tube. There is also 
to be considered the effect of passing the activated 
gas in its peculiar physical state into the intense 
magnetic field of the heating coil of the furnace. * ' 

A note upon active nitrogen might not be out of 
place here. 

Strutt's method of obtaining it at. atmospheric 
pressure (lot. cit.) consists essentially of sparking the 
gas in a fairly narrow tube, using a jar discharge to 
give a high current density. He finds that this, rather 
than voltage, is essential for the production of the 
gas and that whilst the discharge can produce active 
nitrogen, it can also destroy it ; sparks up to 24 cm. 
in length appear to be of the maximum efficiency, and 
bo\ond that the yield of the active* gas falls off 
rapidly. He has also shown that at low pressures 
the particular region of the discharge used affects 
the result to a considerable extent and that under 
any conditions of pressure a trace of impurity increases 
the yield. 

The above mentioned condit ions have been realised 
in the activating apparatus used by the author. 
The metallic copper would remove all but traces of 
oxygen from the nitrogen ; the ozonisers used were 
some 22 cm. in length and the current conditions 
w r ere also favourable to the formation of the active 
g» 8 - 

In view of the failure to obtain any evidence of 
nitrogen absorption under the above experimental 
conditions, it was decided to attack the problem 
from a slightly different angle. 

The apparatus used is shown in Fig.’ 2. ^ It was 
desired to produce active nitrogen under the same 
conditions as those obtaining in the experiments 

p 
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where arcs were burned in an atmosphere of nitrogen 
and where 1 he gas was known to be definitely reactive, 
and accordingly two of the reaction bulbs described 
in the first experiments were used. The electrodes 



were carried vertically and the lower in each case was 
passed through a T-piece arranged as shown. Gas- 
tight joints were obtained by means of rubber sleeves 
and the two-way tap was employed to send the 
nitrogen from the purifying system through the bulb, 
where the are was burning, into the furnace containing 
the heated iron, from thence to the seeond bulb and 
out to atmosphere via the taps as required. The arcs 
were placed in parallel as before and were burned 
alternately, the duration of the experiment being two 
hours. Traces of nitrogen only were found in the 
product . 

From these expe riments it would appear that the 
results obtained when the ozonise rs were used are 
substantially correct and that exposure of heated iron 
to activated nitrogen does not result in any appreci- 
able amount of absorption of the latter element. 

These experiments, while interesting, were all 
carried out under conditions rather different 
from those obtaining in welding practice, inasmuch 
as oxygen was excluded, and since it is possible, as 
pointed out by Paterson and Blair, that the oxygen 
content of weld metal bears a relation to the amount 
of nitrogen present, it was decided to investigate the 
products obtained when iron arc is burned in air. 

The apparatus used was as Indore (big. 1), with the 
exception that the furnace containing metallic copper 
was dispensed with and that the air was drawn 
through the apparatus by means of an aspirator ; 
access of water vapour to the reaction lmlhs was 
presented by means of traps containing concentrated 
sulphuric acid. The current used was as before and 
the ares burned well. Clouds of a brown powder 
formed on the bulb walls and oxides of nitrogen were 
distinctly perceptible in the issuing gases. A 
determination of the nitrogen in the product gave 
0*10% and 0*12% on two series of experiments, 
whilst a determination of iron gave approximately 
70% Fe. 

This would indicate that the products consist 
essentially of ferric oxide and a small quantity of the 


L'use, since the oxides ot 
have to be taken injfo 
were, therefore, earrbfl 
ome evidence upon thal 


nitrogenous substance. In view r of the readmes- 
wnth which iron becomes oxidised, the presence of 
this quantity of nitrogen shows that the reaction 
between iron and nitrogen under the influence of th<‘ 
electric are must he very powerful, since the addition 
of 20% of such an extremely reactive element al' 
oxygen only lowers the nitrogen content by sonnl 
f>0%. It is not, in the authors opinion, a \alul 
assumption that a nitride is necessarily the only 
nitrogenous product in this ease, since the oxides of 
nitrogen which an* formed have to he take 
considerat ion. Experiments 
out with a view' to obtain some 
point. 

It was found in the first place that upon heating 
quantity of the second preparation in a current 
hydrogen, as in the previous experiments, smo_ 
amounts of ammonia only w r ere formed, the tit re 
the acid in the absorbing vessels being practically tJ 
same before and after the experiment. Nitrogtl 
equivalent to 0*07% was found in the substance aft ' 
heating, from which it follows that 0-05% had bed 
evolved as uncombined nitrogen. ^ 

It was thought that this might he due to 1 1 
accidental employment of too high a temperature v 
the furnace, leading to decomposition of the arnmoi’ 
which might he formed, since Ramsay and Youn 1 
found that this was appreciable above 500°, hut 1 
control experiment using the mixture of Fe 4 N 2 a> 
iron prepared by burning an are in nitrogen gave ,i ] 
same result as before. Hence this hypothesis cV 
not appear to he tenable. h 

Furthermore, upon heating in nitrogen under l 
same conditions as were imposed for the mixture 
iron nitride and iron previously obtained, the nitro, 
content did not alter appreciably, 0T3% being foi ; 
before and 0*11% after the heating of another sanG 
of the same preparation. Boiling with water, | 
before had little or no effect, 0-002% being evoGJ 
as ammonia upon treatment in this way, and 0*00 
being obtained further upon addition of alkali to 
distillation flask. The residue still contained 0-1 : s 
of nitrogen, and a repeat experiment using strong 
alkali and more prolonged boiling gave no increart 
yield of ammonia as compared with that stated abol 

These facts would indicate that the nitrogenti 
product obtained from the arc in air consists, in ] 
probability, of a small amount of nitride, togotE 
with some other substance which apparently owes I 
formation to the presence of the oxygen. It j 
interesting to note that Sabatier andSenderens, 21 w , 
succeeded in preparing nitro-cobalt and nitro-nicl 
by the action of nitrogen peroxide, diluted w 
nitrogen, on the metals in question, were unable 
this method to obtain the corresponding i‘ 
derivative. 

It is possible that this second compound mentioi 
above may he nitro-iron or some related substan 
hut there is at present no experimental evidem 
which permits of any definite statements being mad 
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e recent work of Partington and his collaborators 
on the question of nitro compounds is interesting 
far as this point goes. 

'"hen an an; was burned in the nitrogen as it came 
*t from the cylinder, no steps being taken to 
>ve the 1% of oxygen which it contained, the 
net contained of nitrogen and in its re- 

als behaved essentially as t lit; mixture obtained 
. the arc in air, winch would go to show that the 
iid nitrogenous substance may be formed in the 
r Mice of even this small quantity of oxygen, 
view of tin* large amount of ferric oxide present 
sis thought that the nitrogen in this ease might 
ulsorbed upon or loosely combined with the 
c oxide. This was tested by heating a ,'bg. 
pie of ferric oxide to .“>00 1 in a current- of 
>gen for two hours. Traces only of nitrogen were 
d in both the heated sample and in the original 
•rial used, thus disposing of the above suggestion. 

> a matter of interest, the mixture of iron and 
• nitride, the product obtained by burning the 
in air, and some ferric oxide were all heated to 
redness in activated nitrogen for two hours to 

I ain if any absorption of nitrogen took place 
these conditions. No nitrogen was found in 
•suiting products except that made in air, in 
ease the nitrogen content had not altered, 
idditiou to this, some Swedish iron was allowed 
disc superficially by heating to bright- redness 
minutes in a muffle and was then heated to 
►dness for two hours in activated nitrogen to 
line the effect, if any, of the layer of Fe., () 4 , 
presumably would be formed. No evidence 
•ogeii absorption was found. 

! re is, in this connexion, considerable doubt as 
tether the method used for determining the 
en can he applied with accuracy in the ease of 
m-nitrogen- -oxygen preparation. Fixation of 
trogen as ammonia would presuppose a supply 
(cent hydrogen, which was not available to any 
extent in this case owing to the small quantity 
Gallic iron present. Hence the results, so far 
e second preparation is concerned, must be 
ded at pi esent as possessing an clement of 
t. Work is being continued upon this point, 
interesting possibility m the case of actual 
metals is that any nitro- or nitrogen- oxygen 
lounds present might quite conceivably give 
uxylamino as avcII as ammonia under the action 
e nascent hydrogen. Assuming this to be the 
Mid bearing in mind the behaviour of free Jiydr- 
i mine, we have a possible explanat ion of Paterson 
r Blair's discovery that more nitrogen is obtained 
li the distilling flask contains a zinc-copper 
|le than when this is absent. This matter is 
toeing investigated. 

general review of these experiments may now 
jade. The main facts which would appear to be 
polished are as follows 

)• Upon burning an iron arc in nitrogen, appreciable 
jmtities of iron nitride are formed. This would 
year to be due to the action of the active nitrogen 
pn the are vapours, and affords additional evidence 
^support of the theory that such a form of the 


gas is obtainable. Pre-activation of the entering 
gas, as we 1 1 as a slight increase in pressure, does not 
appear to affect the amount of nitrogen absorbed. 

2. Whilst the actual experimental comlit ions cannot 
be regarded as being be\ond reproach, such evidence 
as lias been obtained would go to show that exposure 
of heated iron to activated nitrogen does not result 
in any appreciable combination of the elements in 
question. The oxidation of the metal has no effect 
in this connexion. 

2. Neither ferric oxide nor magnetic iron oxide 
absorbs nitrogen upon being heated in the gas, 
whether it he actuated or not 

4. Upon burning an iron arc in air, the products 
appear to contain a second nitrogenous substance, 
distinct from a nitride, and owing its origin to the 
influence of the oxygen ft is suggested that this 
substance may be nitro-iron or some related com 
pound formed by the action of the oxides of rut logon 
upon the iron vapour or upon the iron oxide present . 

5. The presence of 1 % of oxygen in the atmosphere 
in which the are burns is sufficient to lead to format ion 
of the second and unidentified nitrogenous substance. 

These results may now be applied to the problem 
under consideration -that of the nitrogen in weld 
metal. 

In the first place, the author offers as an alternative 
hypothesis to Paterson and Blair's view (that the 
nitrogen in the weld metal is there as a result of the 
influence of the active nitrogen upon the weld metal 
itself) the suggestion that this may be due rather to 
an absorption of the nitride and the second nitro- 
genous substance from the are vapours Thai this 
does take place is shown by the fact- that the electrode 
tips contain nitrogen, whereas other portions of tin; 
electrode which have while heated been in contact 
with the active gas do not show any appreciable 
nitrogen content. 

Secondly, Paterson and Blair's discovery that, 
upon heating in hydrogen, part of the nitrogen is 
evolved as ammonia and part as elementary nitrogen, 
is explained by the present author's observation that a 
mixture of a nitride (which yields up its nitrogen as 
ammonia by the action of hydrogen) and a second 
substance (which gives up its nitrogen in the uncom- 
bined state) is obtained by burning an iron are in 
air. This fact also serves to confirm the above- 
mentioned workers’ suggestion that the nitrogen in 
weld metal may be present partly as a solid solution 
of iron nitride and partly in some form which is 
related to the oxygen present. 

It would, furthermore, appear probable that the 
nitride-nitrogen in a weld is that which is evolved 
as ammonia when the metal is heated in hydrogen. 
In the ease of the figures published by Paterson and 
Blair, this constitutes about half of the total amount 
present, the remainder being presumably that which 
owes its presence to the oxidation effects in the arc. 
Hence the use of some easily oxidisablu substance as a 
constituent of the flux on the welding rod would be 
expected to have a considerable effect upon the 
quality of the weld by reason of its tendency to 
inhibit formation of the iron- nitrogen-oxygen 
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compound owing to preferential oxidation, and thus 
accordingly to lower the nitrogen content of the 
metal. This is borne out by the good results obtained 
in practice with graphite as a component of the rod 
coating. 

The formation of nitride can probably only be 
minimised, and not entirely prevented, bearing in 
mind the circumstances of its formation, and a certain 
amount of nitrogen may be expected always to be 
present in ordinary welds made where contact with 
air cannot be avoided. This is obviously to be done 
by exposing as little iron vapour as possible to the 
atmosphere in the vicinity ot the are, i.c., by using 
as short an arc as is practicable. This deduction is 
again supported by the experience of welding practice. 

Home interesting results might be obtained by 
allowing a stream of some easily oxidisable gas, 
such as hydrogen, acetylene, etc., to impinge upon 
the w r eld from a hollow electrode holder, suitable ex- 
perimental precautions being taken. 

In this way, an arc might be obtained which was 
surrounded by an atmosphere nearly free from 
nitrogen or ox\gen, "with a correspondingly improved 
metal as a consequence of oxidation or nitrogenation 
being greatly lowered, if not prevented. This 
suggestion is, however, purely tentative. It may be 
argued that the quantity of nitrogen in weld metal 
would demand a high absorption of the arc vapours 
in order that the necessary amount of nitrogen should 
be present to reach the ligure of 01 % or thereabouts. 
For a weld made under the conditions of current 
density etc. employed by the present author this 
objection would certainly be a strong one, but it is 
his opinion that in industrial practice, where the 
current density is so much greater, the increased 
formation of active nitrogen will lead to much higher 
yields of nitride etc., which will accordingly give the 
observed nitrogen content. Another factor to be 
taken into account is the possible catalytic effects of 
the carbon, manganese, etc. present in the electrodes 
used in welding practice. 

Another objection which may be raised is that 
Strutt (foe. cit.) found that 2% or more of oxygen 
served completely to inhibit activation of the nitrogen 
he used. This can be met by a consideration of the 
oxidation which will simultaneously be taking place. 
It would appear more likely that on account of the 
greater afiinity of oxygen for iron, practically the 
whole of this gas may be removed localty from a 
small space immediately surrounding the arc, and 
although the w'holo ' of the atmosphere here w r ill 
undoubtedly be in a state of violent motion, the 
oxygen content may momentarily remain low enough 
to permit of activation and nitride formation taking 
place. 


The author desires, in conclusion, to express his 
indebtedness to Dr. J. H. Paterson and Mr. T. W. 
Moore for the use of their temporary laboratory, 
where these investigations were carried out, and to 
Mr. C. L. Haddon for the loan of the coil and ozon- 
isers. He is also grateful to Profs. W. N. Haworth 
and H. V. A. Briscoe for the interest they have taken 
in the work. 


THE DETERMINATION OF VANADIUM B\ 
REDUCTION WITH HYDROGEN PEROXIDE 
AND TITRATION WITH POTASSIUM 
PERMANGANATE. 


BY A. W. HOTllERSABL, B.SC. TECH. 

Cain and Hostetter 1 have described a method 
reducing vanadium solutions by means of hydrogel 
peroxide, and have applied it to the determinaticr 
of vanadium in steels. 2 Lord and Demorest 3 
suggest the use of this method for deter min© 
vanadium in ferro-vanadium. d 

The mechanism of the reduction and its appl c ^ 
tions in analytical chemistry do not, howe ?.■ 
appear to have been thoroughly investigated. 
view of the importance of the method, the wjet 
described in this paper was carried out in ordej ** 
examine its efficiency and discover its limitatiorfV 
The method consists essentially in adding hydro** ^ 
peroxide to a solution of the sample in strong r 
pliuric acid (whereby the vanadium is iinmedia'- 
reduced to the quadrivalent condition) and, 
dilution, titration of the liquid with standard p< 
sium permanganate. Reduction of vanadium 
also take place in dilute sulphuric acid solut 
but in this case it is necessary to allow the mb! 
to stand in order to enable the excess of hydrin 
peroxide to decompose before titration can be ca 4 . 
out, ? \ 


of 1 


The following procedure is recommended in/ 8 , V 
tlic results given later in the paper. 


The method. 


Vi' 


>y, 

A suitable quantity of the sample is decom^./ 
w r ith acids, or if necessary by fusion with polar 1 1 , 
bisulplmte (quantity not to exceed 10 g.), aw- j '* 
solution filtered if required. 10 e.c. of si il^ 4 
sulphuric acid, or 20 c.c. if much soluble nj in f| 
other than vanadium is present , are added, anbrs | 
flask is heated until fumes appear. After cool ' 
small quantity of finely powdered potassium as { 
manganatc is added, and the flask again heate i 
order to destroy organic matter) and allowed to a 
Hydrogen peroxide solution, free from organic nH* 
and preferably containing 3% H 2 O a or more, is a 
drop by drop until the excess of permanganate, 
been decomposed and the solution has become e 
in colour. The solution is heated unt il fumes L 
to appear, and then allowed to become quite u 

(1) Tf no salts have separated, 1 c.c. of hydrJ 
peroxide solution is added drop by drop fro* 
pipette, with constant agitation of the flask, 
excess of hydrogen peroxide thus introduce 
cat alytir, ally decomposed in a few seconds b 
vanadyl sulphate solution in strong sulphuric 4 
and no further heating is required. It is, how 
advisable to allow the solution to stand for 1‘. 
minutes, after w r hich the test is completed by dib 
to 300 e.c., heating to 70°, and titrating with stain V 
potassium permanganate solution. 



1 J. Amor. Chem. Soc., 1912, 34 , 274, 

1 II; s. Bureau of Standards, TeehnoJ. Paper No, 8 (1912), J, Amer, < 
Soc., 1921, 43 , 2552. 

* " Metallurgical Analysis," pp. 140, 147. 
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(2) If basic sulphates have separated or soluble 
)lta have crystallised, water sufficient to dissolve 
jo separated matter, but not more than about twice 
o volume of strong sulphuric acid present,* is 
ded, and the flask warmed until solution takes 
oe. After cooling to room temperature, 5 e.c. of 
(drogen peroxide solution followed by a few crystals 
y 01 g.) of potassium bromide are added. The 
% is then set aside, covered with a watch glass, 
24 hours, after which it is heated until fumes 
appear (to remove bromine and hydrobromio 
After cooling, a little water is added and the 
!on warmed to dissolve separated salts, diluted 
) e.c. (or to 700 e.c. if much iron is present), 
1 to 70°, and titrated w ith standard potassium 
nganate, a few e.c. of syrupy phosphoric acid 
UH added to remove the. iron colour if necessary 
It he presence of large amounts of copper, iron, 
■her elements giving coloured sulphate solutions, 
Vlvisablc to make a blank determination. 

i is essential that the hydrogen peroxide used 
:l be free from organic preservative, since other- 
iron and other elements in the solution might 
duced as well as vanadium, hi veil in their 
high and variable results are likely to be 

t ed duo to attack on the permanganate during 

m. 

efiil test for application to commercial peroxide 
|s in evaporating 10 e.c. of the reagent with 
of strong sulphuric acid and a little ferric 
until fumes appear. If, after cooling and 
, the liquid requires more standard potassium 
jlganato solution to produce a permanent 
[dour than docs a similarly prepared solution 
fch no peroxide has been added, the reagent 
f be rejected. 

author has found it convenient to prepare* 
len peroxide as required by dropping sodium 
|le into cooled dilute sulphuric aeid. 


in shonij sulphuric acid solution. 

liquid should be cold before the addition 
hydrogtn peroxide, as tin* reaction by which 
um is reduced does not proceed to cum- 
in hot solutions. 

s possible by this method to determine large 
nail amounts of vanadium equally accurately, 
) J ®ate titrations invariably agreeing to within 
rop. 

jays may be allowed to stand for long periods 
1 tests did not exceed 2 weeks) after reduction 
>ut affecting the titration iigure provided that 
^is excluded from the flask, 
opt in very large amounts, sodium and amnion- 
Its do not alfect the determination. Complete 
ion of vanadium can be effected in the presence 
neb as 40 g. of sodium sulphate, but owing to 
if loss during evaporation and of crystallisation 
cooling, it is inadvisable to carry out the test 
h more than 10 g. of these sulphates present. 

h'lu* volumi; of tho solution. aftrr the hythotfen peroxide hm? boon 
W. should be bik-Ii thufc the volume of added water plus that of peroxide 
] not exceed three times the volume of strong sulphuric acid present. 


The presence of up to 0-27 g. Mo, 0-88 g. As, and/ 
or 0-24 g. U has no effect upon the determination. 
Copj>er does not alfect the reduction of vanadium, 
but large amounts of copper interfere somewhat 
with the end-point in the permanganate titration, 
making it necessary to carry out a blank determin- 
ation. In the presence of 0*25 g. (hi tin* blank 
obtained was 0*5 e.c. compared with 0*1 e t . without 
copper. 

Chromium interferes seriously with the deter- 
mination since it is reduced by hydrogen peroxide. 
In one series of tests, 20*4 e.c. of permanganate 
solution were required when no chromium was 
present, 2(>*5 e.c. with 0*035 g. (added as potas- 
sium dichromate), 20*85 c.e. with 0*07 g., 27*10 e.c. 
with 0*141 g., and 27*95 e.e. with 0*354 g. Iron has 
no effect on the determination provided that when 
the solution is evaporated to fuming with sulphuric 
acid there is no separation of basic sulphates, which 
invariably carry down vanadium with them. 

Reduction in dilute sulphuric acid solution. 

In order to sunnount the difficulty due to the 
presence of iron, it is necessary to carry out the 
reduction in dilute solution. Auger 1 has shown 
that this is possible, and he state* that in a 104/ 
solution of sulphuric acid (about 54°„ by vol ) the 
reduction proceeds to completion in a tew seconds. 
At greater dilutions 1 ho reduction was found to 
proceed more slow Iv. For example, with 33",, H 2 S ( ) x 
in the test solution 98*8% and 99*3% of the vanadium 
was reduced in three days (complete reduction being 
obtained in 18 da\ s) and with 25° u IFSOj 93-5% 
and 93-2°;,. 

The speed of reduction is, however, but little 
affected by the concentration of h\ drogen peroxide. 

Apparently there is a limiting concentration of 
sulphuric acid, lying between 20° u and 33% H s S() 4 
by volume, below which the reduction will not 
proceed to completion. 

Further experiments on the effect ot concentration 
of sulphuric acid were carried out with the addition 
of potassium bromide as an accelerating agent, and 
it. w r as found that complete reduction could be 
obtained in solutions containing 23% H 2 S(> 4 by 
volume, but not in those containing 20% H 2 S() 4 . 

Acceleration of the reduction in dilute sulphuric acid 
solutions. 

The effect of temperature.— If aqueous solutions 
containing ammonium vanadate, sulphuric aeid, and 
hydrogen peroxide be heated, reduction of the 
vanadium occurs in a few minutes, but it is not so 
complete as when the reduction is allowed to proceed 
at room temperature. The degree of reduction 
obtained varies with the temperature of the solution 
(in 25% If 2 S().i, a temperature of 50° lms a pro- 
nounced influence) but the effect is less and less 
marked as the concentration of sulphuric acid is 
increased, until with solutions containing no water 
(e.g., strong sulphuric acid plus barium pervanadate) 
complete reduction of the vanadium is obtained 
quite independent of the temperature. This fact 
cannot, however, be applied to tho assay as carried 

• Compt. rein!., 1021, 172 , 1351. 
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out in concentrated sulphuric acid solution since 
water is necessarily introduced with the hydrogen 
peroxide. 

The addition of a few crystals of potassium 
bromide greatly accelerates the decomposition of 
tlic excess of hydrogen peroxide (Bray and Living- 
stone 5 ) and complete reduction of the vanadium 
can be obtained after standing for 24 hours. Before 
titration, however, it is necessary to boil until the 
bromine and hydrobromic acid formed have been 
removed. With this modification, the method gives 
accurate results in the presence of large amounts of 
iron (tests wen* made using up to bg 1<V, added as 
ferric sulphate). 

The application of this modified method to the 
determination of vanadium in steels was not investi- 
gated on account of the* interference of chromium, 
which is almost invariably associated with vanadium 
in si eel. 

Platinised asbestos was found to act in a similar 
manner to potassium bromide, but it is neither so 
convenient to use nor so cheap as the latter. Other 
materials Mich as manganese dioxide and colloidal 
silica gave negative results. In the absence of iron 
or other easily reducible elements, metallic copper 
or finely divided silver, added to the assay after the 
lndrogen peroxide, resulted in complete reduction 
of the vanadium in a few seconds. 

Mechanism, of the reaction. 

The reduction of vanadium in sulphuric acid 
solution by hvdmgeu peroxide appears to be due to 
1 lie action of sulphuric acid upon pcrvanadic acid 
with tlu‘ formation of xanadvl sulphate and the 
liberal ion of oxygen : - - 

4RV< ) 1 1- J1LS<> 4 -2\\A(S0 iV'i bH.O ] :U>, .. (i) 

Anv excess of Imliogen peroxide over that requhed 
to form per van ad le acid is eat alv ticallv decomposed 
by the reduced vanadyl sulphate, tin* rate of this 
decomposition depending upon the concent rat ion of 
sulphuiic acid in the solution. 

Pissaijewskx 6 states that pcrvanadic acid dis- 
sociates as follow s : - 

(a) YO a ((MJ) ~ Vo; ; ojr 
(h) Y() 2 ((),H) . : YO,.<V ; li- 
fe) \ o, i - o 2 hv_ vaji; \ u 

In tile presence of sulphuric acid, reaction (e) 
will proceed from right to left,, and when the con- 
centration of sulphuric acid is low and these ions 

are able to exist without immediate decomposition 
according to equation (i), it [appears that the 


- .1 Ann I l In in Sim 11)22, 45, 12 A. 

- / }>h\ ik »l. i tu m , 1003, 43, 17.1. 


unstable ion (XH decomposes w r ith formation < 
vanadic acid and free oxygen. 

VO,-j 0 2 H VO, | OH 4 

Pcrvanadic acid Vanadic acid. 

The decomposition of the 0 2 H ion at ordinal 
temperatures is likely to be slow r but would 1 
accelerated by heat. The equilibrium finally ohtainc 
would therefore depend upon acid concentrate 
and temperature. 

This hypothesis accounts for the slow decor 
position of pure aqueous solutions of pervanq 
acid (noticed by Pissarjewskv) and forms a re'^-j 
explanation of the incomplete reduction obtained, 
hot solutions. It will be recalled that the influe 4 
of temperature was found to be less the higher ^ 
concentration of sulphuric acid. I 

Summary and conclusions. V 

The determination of vanadium by reduction v>f 
hydrogen peroxide can be effected aceurutelvs, 
both concentrated and dilute sulphuric acid soluti.T 
Tn conccntraUd acid solutions the reduction, 
immediate and complete provided an excess* 
liydrogen peroxide has not been used. In (£$• 
acid solutions the reaction proceeds more 
and it cannot he accelerated by heat witBji 
oxidising a portion of the vanadium. The ■[} 
pleteness of the reduction depends upon tempera^ 
eoneent ration of sulphuric acid, and upon the lo\ 
of time the solution is allowed to stand, y 
largely independent of the concentration of liyd'\tv j 
peroxide. In solutions containing l<*ss th;m v d 
ILS0 4 by volume the reduction will not proce^v. 
completion. The maximum temperature pernii 1 ^ 
lies between 2 o 0 and 50°. By the acl< 1 i ti< er > 
})otassiiim bromide complete reduction of the 
dium may he obtained in 2-1 hours. 

Of the elements tried, only chromium, whk 
reduced under the conditions employed, has! /v 
effect upon the estimation. (Vrtain (‘lenient s, 
ever, if present in large* quantities, may ns 
mechanical interference f r/., separation of 
suljihates carrying vanadium), but this may be . ' ^ 
come* by earn mg out the reduction in dilute snip ' ( ' 
acid solution 1 ^ 

The* method is applicable to a huge vanev * 
materials such as ores, ferro-vanadiums, and vamq 
compounds of all descriptions. It can be oa* 
out direct on tli<*se ])roduets without sepa ratio 
;ui\ impurity other than insoluble matter, j 
rapidity of the method, together with its arcu| 
and reliability, lender it of considerable import® 
in analytical chemistry. 

Research Department, Woolwich. 
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/he mechanical properties of 

\LUMINIUM-ZINC ALLOYS CONTAINING 
CADMIUM. 

BY N. F. BT IXJ12N, M.SC., PH.D. 

[le object of the present research has been to 
tain by the application of simple standard 
Itilic tests, the properties, other than constitu- 
\] t of certain alu m i ni nm - zinc. - ca drain m alloys. 

\ work, which actually constitutes only a pre- 
jiary survey, is intended to provide sufficient 
filiation regarding these alloys to admit of their 
parison with other well-known binary and ternary 

! s of aluminium. The only previous investigation 
uminium-cadinium-zinc alloys recorded is that 
to Bayliss and Clark,* who in 1912 examined 
s rich in aluminium and found that compositions 
ding A1 80- -99, Zn 0—20, Cd 0—10%, were 
ble for rolling, spinning, drawing, and st amping, 
Scientific test data in support of the claims 
were not published. 

constituMon.il conditions obtaining over the 
ternary system have already been invest i- 
by the present author, and indicate t hat 

t an industrial viewpoint the members which 
ost likely to he of value lie near the aluminium 
of the basal triangle representing alloy com- 

I ons, and contain therefore a preponderance 
is element. In the region of the aluminium 
the alloys show a solid solution range which 
xls to a concentration of about 4% Cd and 6% 
melt alloys exhibit under the microscope atypical 
jonal grain structure. The useful range of 
jilt aluminium- /.ino alloys extends almost to 
Zn, depending upon the purpose for which the 
is required, but beyond this point the allots 
ine too hard and brittle to be of industrial 


e range of alloys which have been examined 
des mixtures from 0 to 24% Zn, 0 to 10% C'd, 
’hence (>(> to 100% Al, so that a large number of 
compositions lie outside the area within which 
alloys consist entirely of homogeneous solid 
Lion. Jn such cases grain boundaries, composed 
lily of a cadmium-zinc alloy, make their appearance 
micro-sections. The alloys examined cover an 
on tilt*, triangular basal plane, represented by 
small shaded parallelogram in one corner of the 
>le ternary alloy field. Fig. 1 ; the lower diagram 
s on a larger scale the region of Ihe alloys 
stigated, the position of the circles representing 
actual alloy compositions. 

Mowing careful preparation using commercially 
materials, the alloys were subjected to forging, 
‘oiling, and spinning tests, the cost material being 
ested for hardness and the cast and rolled material 
or tensile properties. 

i * Atttaux et Alliagos, 1914, 7 , No. 5. p. 7. J5,P. 19.452 of 1912, F.P, 
>02,301. U.S.P. 1,117,308. 


Preparation of alloys.- The metals employed in 
this work were as follows : — 

Aluminium notched bars from the British Alumin- 
ium Co. ; - Si 0-20%, Fe 0-20%, Al (by (liff.) 99*60%. 
Electrolytic zinc 99*98% pure. Cadmium, in the 
form of sticks of commerce, kindly presented by the 
British Metal Corporation : Zn 0*020%, Pl> 0*019%, 
(VI (by diff.) 99*907%. 


7« 



Fin. I. 


The metals in calculated and carefully weighed 
proportions as shown by Table T, were melted in a 
12-lb. Salamander crucible, heated in a coke-tired 
wind furnace. The aluminium was first melted and 
the zinc then added whilst heating was continued 
until the added metal hail completely dissolved ; 
the crucible (‘barge was then gently stirred to ensure 
incorporation of the zinc. The crucible was then 
taken from the furnace and allowed to cool to within 
r>0° of the solidification temperature of the alloy, 
when the cadmium in the form of small lumps was 
added. 

In no ease on the addition of either zinc or cadmium 
was there any evidence of volatilisation or undue 
formation of oxide ; a slight quantity of scum formed 
and was removed. Careful stirring was then applied, 
the charge somewhat reheated, and after again 
skimming was poured into a mould giving ingots 
measuring 4*5 x 0*5 X 10 in. and into another giving 
round bars 1*25 X 12 in. In every case the metal 
was poured at tho lowest temperature at which 
it would till the mould. The surfaces of most of 
the ingots were clean and smooth, but upon those 
containing 10% Cd there appeared minute beads 
of metal which grew uniformly to a height of about 
1/1G in., evidently an exudation of some fusible con- 
stituent which was forcod out on solidification of 
the portions of higher melting point. The beads gave 

D 
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1o the surfaces of the ingots a rough and speckled 
appearance. fractures of the aluminium-rich alloys 
are more silky in appearance than those* zinc- or 
cadmium-rich, which exhibit a granular or more 
coarsely crystalline structure. 

Forging tests . — Forging tests were made at various 
tempera! urea on the* round l J-inch diameter chill-cast 
bars. The. bars covering the whole series of alloys 
were heated to 400' in a gas nut flic near the experi- 
mental steam hammer. Each of the bars was in 
turn taken out and tested with the lightest possible 
effective blows concentrated over a length of about 
3 inches of the 12-inch specimen. At 400° each of 
the alloys was so friable as immediately to fall to 
pieces before even 5% reduction in cross-section 
hud been effected. The bars wen* replaced in the 
inutile, which was then cooled to various temperatures 
below 400° down to about 250°. At intervals speed- 
mens were taken out and tested under the hammer, 
and in each ease as before fell to pieces as though made 
of chalk. At 250° and below, some of them forged 
readily whilst others split and formed considerable 
edge cracks. The bars were then cooled to room 
temperature and again tested ; they forged no less 
well but no better than when at 250°, some of the 
specimens flattening out readily, whilst others 
immediately cracked into fragments. 


LONCtTUDJMAL 



Tf oiling tests* For rolling tests the flat slabs 
measuring 4*5 X 0*5 x 10 in. were employed. Por- 
tions of these were all heated to 4tK)°, cooled to 300°, 
and passed through the rolls set to give a 10% 
reduction in thickness. At the first pass most of 
the specimens broke into small pieces. Lower 
rolling temperatures were subsequently tried, but 
with almost equally unsatisfactory results. The 


remaining portions of the slabs were cooled U 
room temperature and rolled cold, the results in 
general being similar to those of the forging tests 01 
the corresponding alloys. Those specimens which 
would roll were reduced from 0-5 in. in thickness t* 
0*1 in. in three passes. 1 

The rolled sheet was clean, free from spill or blister 
and, except in one or two eases (marked with arj 
asterisk in Table 1.), practically free from edg 
cracks. The results of the hot-forging tests weit 
thus that above 250° all of the specimens orackei 
badly ; those of the cold -forging experiments r | 
given in 'fable T. Under hot and cold rolling 
alloys behaved much the same as under the bamm e J 
and those specimens which would not forge were ap 
unreliable. In Table 1. the specimens which 
forgeable and reliable are marked “ WorkabE ( 
and the others “ Unworkable.” 

Table I. 0 jj ( 

Compositions, forging and rolling tests, s, 1 


No. 

1 


8 

10 

11 

12 
J:l 
1 ) 
ir. 

17 

18 
10 


20 * 

27 * 

28 


Composition, weight. %. 


A I 
00 
02 
82 
78 ' 

71 
01 
00 
80 
70 

72 
02 


88 

81 

78 

71 

00 

1)1 

88 

70 


Zn 


0 

10 


0 

10 

20 

21 


1‘2 

‘20 

21 

0 

12 

10 

21 

0 

12 

21 

18 


CM 


2 

4 

4 

4 

4 

4 

0 

0 

0 

6 

0 

10 

10 

it) 

10 

10 

0 

0 

0 

0 


Workable 


>ne. 


Unworkable* 


Unvorkul ^ J 
,a, \B <! 

Workable 

luworkabi,^^ 
Workable 'Wi 

;; in f 

UnvNoiknbli.*' 1 


Spinning tests .f — Only the alloys which were cap* i 
of rolling into sheet form were subjected to spinjf tr 
tests. The sheet, 0*1 in., was rolled down to a 111 n 
ness of 005 in., and subjected to spinning tests ul « 
ordinary works conditions. In order first to L at 
all of the rolled sheets to the same state, they l rt 
annealed at 400° for half an hour, to eliminate) a 
effect of possible different amounts of cold v r 
induced by cold rolling. The most drastic pos^ 
spinning test was applied, that is, spinning to q 
form, the cup former having nearly parallel si, 
and being 0 in. deep. As except in the case of pit 
aluminium, most of the alloys were hard to w . 
cold with the forming tool, each of the discs <A 
heated by gas flame to about 150°, whilst spinnl 
was in progress, a slight continuous anneal then 
being given. Many of the sheets withstood spinn 
to the whole depth of the cup and showed proper ' 
admirably suited for this purpose ; a few, ho we' 
broke down at the early stages and cracked so bf, 
that further progress could not be made. , 

The table below indicates the behaviour of 
the reliable alloys examined, when subjected I 
spinning tests : — - 


* Performed by courtesy of H. W. Clarke, director of James Booth and Co., t For the spinning testa the author is indebted to his friend Jtalph Lewk, 
Argvlo Street, Birmingham. of John Levfck’s Metal Spinning Works, Birmingham. J 



Journal of tho Society of Chemical Induatry. * 

15 , t'J 24 ,i BirDorew.— MECtfANirAL Provebtiks op Aluminium-Zinc Alloys containing Cadmium. 275 t 


Table IT. 

Results of spinning tests. 

OljfMTVatloiH. 

Spun perfectly to deep cup nhape 
Spun to cup shapo and cracked around rim 
Spun perfectly to deep cup sliapo 
As No. 2 

Spun perfectly to deep cup shape 
As No. 2 
As No. 2 

Spun to deep cup shape But slightly cracked 
As No. IP 
As No Id 

Spun pi rh < l ly to deep cup shape 
As No. 2 
As No. 2 

Tensile properties. Rolled strip* 

<> ascertain the tensile properties of the alloys in the 
a of sheet, chill east slabs were rolled, as already 
h’ibed, to strips 0*1 in. in thickness, and from 


>v no. 
1 


H 

n 

u 

15 

10 

20 

21 




transverse 



"P 

s 

<? 

o 

(J 


Cadmium Per Cent , 

Fid. :i. 

tensih test specimens were stamped out by 
of a hand fly press. f The specimens measured 

! [vvide at tiio shanks and 3 in- wide along a 2 in 
lei length. Both longitudinal and transverse 
g were cut in quadruplicate, two of each being 
d in the condition of the sheet as rolled (#>., 
rolled), whilst, t lie two others wei*e annealed at 
for 1 hour before testing. With the dividers 
exactly at 2 in., two fine scratches 2 in. apart 
made on the gauge length of each specimen 
[(.rawing the dividers along a straight edge. The 
iJers were then set to 2-01 in., and in testing, 

( ield was taken as the load corresponding to an 
at ion of 0 0 1 in., so that when the divider 
exactly coincided with the positions of the 
tie lines on the specimen, the load was recorded, 
tension tests, a Dixon and Hummel wiro- 
Sting machine was employed. 

The results of tensile tests on the alloy sheet are 

S in Table Jll. and graphically represented in 

i) compositions of tho alloys used for testing in the form of sheet. 

•csente.i by a black dot in tho diagram of Fig. 1 - 

courtesy of Dr. H. W. Browiwdon, Messrs. kyuorti, Ltd., Birmingham. 


Figs. 2 and .*1 ; in these diagrams a full line represents 
maximum load and a doited line elongation per cent, 
on 2 in. ; \ield load is not plotted. 

Tahi.e III. 




Rvllul she 

i t, tensile te 

/ ditto. 




Lo. yitudu.nl, 
Cold rolled. 


Annealed. 



\ icld 

Ultima h* 

Flung' n 

Yield 

Ultimate 

Flung’ 

No. of 

load. 

load, 

°o 

load, 

load, 


alloy, 

II. . 

lb 

on 2 in. 

lb. 

lb 

on 2 in 

1 

700 

850 

4 

150 

400 

30 

7 

750 

000 


150 

405 

35 

13 

V .0 

050 

4 

150 

480 

32 

ID 

soo 

050 

5 

195 

470 

31 

25 

1025 

1125 

0 

290 

590 

20 

2 

050 

1075 

f, 

180 

520 

28 

8 

075 

1(155 

4 

205 

530 

25 

1 1 

1150 

1150 

0 

170 

525 

27 

2(5 

1300 

1 150 

4 

240 

000 

10 

15 

1 100 

1500 

3 

280 

040 

12 

21 

27 . 

1300 

l.»50 7 

Too britllo fo 

T run six' is?. 

350 

tent 

900 

20 

1 

800 

050 

l 

130 

410 

10 

7 

13 

800 

075 

} Spiily 

130 

410 

I 1 

ID 

000 

000 


120 

200 

0 

25 

1000 

1 1 50 

4 

250 

570 

20 

2 

050 

J 100 

35 . . 

100 

500 

20 

8 

900 

moo 

1 

200 

4 DO 

15 

1 t 

1000 

1100 

1 

J 10 

500 

17 

2(5 

1200 

1200 

0 5 . . 

250 

550 

8 

15 

1250 

1250 

0 r» . . 

250 

000 

0 

21 

27 . 

1250 

1250 

0 5 

Too biiUJe to 

250 

test 

500 

r> 

From the data, it is 

seen that the 

strongest 

shoe 


is that containing 12% Zn, the tensile strength 
being 17 - 2 t> tons per square in , whilst by the addition 
of 10% of cadmium, the strength is further slightly 
increased. In this series, however, the elongation 
is at a minimum, it is seen that there is no marked 
or systematic variation in the tensile properties of 
aluminium-rich aluminium-zinc alloys hy tin* addition 
of cadmium, though tfie general tendency, in the case 
of pieces cut longitudinally, seems to he a slight- 
strengthening, whilst tin' elongation also to some 


Ch!LL~ CASTINGS 



Cadmium PerCent 
Fiu. 4 . 




Journal of the Society of Chemical Indu$try. ^ , n 

276 t Bitduen. — Mechanical Properties op Alumintum-Zinc Alloys containing Cadmium. [Aug. 15, 1024. 


extent increases. Transverse tests appear to show 
almost the reverse conditions to hold. 

Chill-castings ~ For the purpose of tensile tests on 
chill-east specimens, slabs measuring 4*5 XO-5 X 10 in. 
were prepared. These were sawn along their greatest 
length into two pieces, and each of the latter was 
machined to the form of a test piece measuring 
0*4 in. thick, 1-5 in. wide at the shanks, and IT in. 
wide along the parallel portion. Hie alloy bars were 
machined by first, rough -shaping on a planing machine 
and subsequently fine -finishing on a milling machine. 
Tim appearance of machined surfaces of specimens 
containing cadmium compared very favourably with 
those of pure aluminium or of aluminium-zinc alloys, 
and a highly pleasing surface was easily obtained. 

After careful measurement, the specimens were 
tested in a Buckton 50-ion horizontal testing machine, 
and gave the results tabulated below and represented 
graphically in Fig. 4. 


Table IV. 

Chill-castings , tensile test data. 



Ultimate load. 

KlonuuMon 

No; of alloy. 

1 

Tons jmt Mj. in. 

on 2 In. 

7 322 

30 0 


ft 1)48 

41 o 

li !’ 

(! 812 

42-0 

10 

7 *200 

35 0 

«- 

7-001 

28 2 

vj 

7 010 

27 3 

8 

h 100 

30 0 

1 1 

8 147 

32 2 

20 

8 21 1 

35 1 

2(1 

10 500 

33 0 

15 

10 025 

14 0 

21 

10 104 

30 l 

4 

7 200 (spill Jr) 

2-0* 

10 

o 722 ( „ ) 

1 0* 


0.75 

1-0* 

r, 

12-00 

2 0 

n 

12 212 

1-0* 

17 

1 7 000 

:>-o 

28 

14 5 

3 0 

(J 

12 018 

0 0* 

12 

C'lll (spillyl 

0 0* 

18 

1 1 050 

1 0* 

21 

10 5*1 

(HI* 

* hmMlIi! 1 




In the diagram the full lines represent tensile 
strength in tons per square inch and the broken lines, 
elongation per cent, on 2 in. The strongest alloy 
of the series is evidently one containing 6% Cd 
and 20% Zn ; this show's 17-5 tons per square inch 
hut only 3% elongation. As in the case of rolled 
strip, the addition of up to 10% of cadmium to 
the aluminium-zinc alloys examined, does not 
produce any very marked or systematic change in 
the tensile proj>ertk‘H, but it seems that there is a 
slight weakening and no appreciable increase of 
elongation except in the case of the series containing 
0% Zn. 

Hardness. —Vn inell hardness tests were made upon 
the chill-cast allots witli a lO-rnm. ball and 1000 kg. 
load ax^plied for 1 minute. They indicate ("fable V.) 
a slight hard&iing by the addition of cadmium to 
each series containing a constant proportion of zinc, 
except in the Case of the series containing 24% Zn, 
when softening is evidenced. 


Table V. 

Rriiull hardness of chill-castings. 


Alloy no. 


Dlara. of Imprmlon, 


Hard nous number. 

1 


nun. 

0 35 


27-5 


7 


0-70 


24-0 


13 


6-00 


25-0 


10 


0-20 


20-0 


2 


0 4ft 


27 0 


8 


ft 40 


27 ft 


14 


0-2(1 


20-0 


20 


0-25 


28*5 


15 


5-65 


36-5 


21 


5-40 


40-0 


4 


5 0ft 


48-0 


10 


5-05 


47 0 

f 

22 


4 7ft 


54 0 

5 


4 00 


57-0 

0 

11 


4-50 


500 

V 

17 


4 55 


58 0 


0 


4 00 


70 0 


12 


3-05 


78 0 


38 


4-15 


70 5 


24 


4-25 


07-5 



Summary. 

The range of alloys examined includes mixturem 
taining from 0 to 24% Zn, 0 to 10% Cd, and hen^ 
to 100% Al. From certain of the alloys contafj 
10% Cd, small beads of a more fusible constitl 
exude from the surface after chill-easting ; th? 
probably a cadmium-rich zinc alloy. Under* 
hammer, all specimens cracked badly above 
but those containing less than a total of 18% Zn* 
forged well below this temperature. The resui 
rolling tests are similar to those of forging A 
The general olfect of cadmium is to rendeh 
aluminium-zinc alloys more malleable, thereby ij 
ling zinc -rich members which otherwise woul^J 
quite unworkable to be readily forged or rollei 

The strongest sheet is that containing 12% I 
the tensile strength being 17*25 tons per square J 
whilst by the addition of 10%, Cd the strong J 
further slightly increased. In this series, houl 
the elongation is at a minimum. There is no ml 
or systematic variation in the tensile proper! 1 
aluminium-rich aluminium -zinc alloys by the 
tion of cadmium. The strongest alloy 'of the J 
is one containing 6% Cd and 20% o Zn ; this s* 
17*5 tons per square inch but only 3% elongaV 
As in the ease of rolled strip, there is no very ma) 
or systematic change in the tensile properties oi 
aluminium-zinc alloys examined, by the ad(l» 
to them of up to 10 % Cd. Brineli hardness t 
indicate a slight hardening by the addition of cadn 
to each series containing a constant proportio 
zinc, except in the ease of the series eontai 
24 % 0 Zn, when softening is evidenced. 

In conclusion, the author wishes to acknowd 
especial indebtedness to Prof. T. Turner for grai 
facilities for carrying out the investigation id 
laboratories and for his continued interest and ad 

The investigation was conducted in the Metalli 
Department of the University, Birmingham, 
financial assistance from the Department of Soier 
and Industrial Research. 
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I THE SPECIFIC GRAVITY AND ASH 
1 CONTENT OF COAL. 

4 ]3Y T. J. DRAKELEV AND J. R. I. HEPBURN. 

IW investigation has been made to determine 
her a relation exists between the specific gravity 
sample of coal and its ash content. In a former 
nunication, Drakeley and Jones (J., 1923, 

r) have examined the relation between the 
pc gravity and moisture content of coal, 
lb specific gravity and the class of coal do not 
fir to be related in a manner which admits of any 
lematical treatment. Ail that can be staled is 
the older types of coal generally possess slightly 
specific gravities than coals of later geological 
s. 

rder to determine the relationship, large samples 
i (which were actually passing to washing plant) 
two parts of a Lancashire seam were separated 
fractions which floated in liquids of known 
c gravities. 

itions of calcium chloride were first adopted as 
,rd liquids, but were subsequently abandoned, 
he maximum specific gravity for a saturated 
n is about 1*41 and the more concentrated 
ins do not readily wet the coal. 

Lore convenient liquid, proposed by Blyth and 
i (Trans. Inst. Min. Eng., 1918 — 1919, 57, 264), 
>roform (d 1-5), which may be mixed with 
1 to give solutions of any desired lower specific 
y. Furthermore, the chloroform “alcohol mix- 
possess the great advantage over salt solutions 
ing no residue on evaporation, 
as been shown (Drakeley and Jones, loc. cit.) 
>r practical purposes air-drying is satisfactory, 
►all samples dealt with in this investigation were 
ted to air-drying in a laboratory in which the 
r e humidity of the atmosphere averaged about 

;h bulk sample of about 1500 grams of coal was 
ited into fractions by flotation in solutions of 
Fising specific gravities, the coal remaining in the 
1 for three minutes. During the first minute 
lolution was rapidly stirred, after which two 
tes were allowed for settling. A suitable appara- 
las already been described (Drakeley, Trans. 
Min. Eng.," 1917 -191 8, 55, 162), and recently, 
lilar form has been discussed by Sinnatt and 
(ibid., 1923—1924, 66, 158) 

)hol and chloroform were removed from each 
in by drying in an oven at 100°. The fractions 
then exposed to the air of the laboratory to 
sj»cE the standard conditions, and subsequently the 
jsh pontent was determined. 

j Finally, samples of the dirt containing no visible 
Jarbonaceous matter were selected from some mined 
joal (from the same sources), and the respective 
Ish contents and specific gravities were determined. 


The results of four tests on each bulk sumplo are 
given in Table I. : 

Table I. 

Ash content of fractions. 


Teat. 

Floating In liquid of d 


Sinking 








in 

Ash. 

d. 

130 

1 35 

1-40 

1-45 

1‘49 

1 49 



1 2 30 

4-48 

7 05 

10 32 

13 60 

52 OS 



2 2 33 

4 42 

6-90 

10 25 

13 51 

51 90 



3 2 30 

4 47 

702 

10 30 

13 80 

52 01 



4 2 34 

4 4H 

7 03 

10 32 

13 61 

62 07 

89-32 

2 47 

5 1-27 

3 35 

5-75 

9 06 

12 94 

52 18 



0 1-27 

3 38 

5 77 

9 10 

12 90 

62-21 



7 1 28 

3 38 

6-H4 

9 OO 

12 97 

62 21 



8 1-28 

3 42 

5 85 

9 11 

12 04 

52 22 

90 11 

2 47 

Average 








aah 








content. 1*81 

3 92 

6-41 

9 09 

13 28 

52 13 

89 77 


Average 








sp gr. 1-275 

1 325 

1-376 

1 425 

1-470 

1-98 

2 47 



With the coals in question it was found that a 
liquid of specific gravity 1*25 only floated an occa- 
sional piece of coal, and therefore it may be assumed 
that the first fraction contained the coal particles of 
specific gravity ranging between 1-25 and T 30^ and 
averaging 1*275. 

100 | 1 | ! T " T ! 1 1 
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Specific gravity. 

When the average values for the ash contents and 
specific gravities were plotted, the resulting line was 
found to be almost straight for the higher, hut 
decidedly curved for the lower values (see curve 
A of figure). A precisely similar curve may be 
obtained by averaging and then plotting the results 
given in another connexion by Blyth and O’Shea 
(Trans. Inst. Min. Eng., 1918—1919, 57, 269) for coals 
'from two Derbyshire seams 
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Jt therefore appeared that in all probability a 
graph Much as curve A would be typical, although 
the graph represents a relationship which entirely 
disagrees with that theoretically deduced on the 
assumption (supported by other evidence) that a 
crude coal may be regarded as a mixture of clean 
coal and shale. A further examination therefore 
seemed desirable'. 

In a former communication, the authors (J., 1924, 
134 t) have made accurate determinations of the 
apparent and true specific gravities of samples of a 
Notts hard (steam) coal, and reference may be made 
to the results given in that paper. 

Coal samples of low ash content . 

In Table I. {Joe. cit . page 135 t) are given the true 
and apparent specific gravities of coal samples free 
from visible impurities and yielding a small quantity 
of ash. 

In the separation effected by the flotation process, 
the apparent specific gravity is the controlling 
factor. As the separation is thus dependent on 
such arbitrary factors as the rate of penetration 
of the alcohol-chloroform mixtures, it is more likely 
that the true specific gravity will be related to the 
ash. Tn the event of the existence of a linear relat ion 
lad. ween true and apparent specific gravity, any 
relation between the true specific gravity and the 
ash content would also apply to the apparent specific 
gravity. That no relationship exists is readily 
demonstrated by plotting the values for the true and 
apparent specific gravity given in Table I., when 
irregularly placed points are obtained. 

It has already been shown that the volatile matter 
and the ash content of the clean coal samples do not 
admit of mathematical treatment, and that the diffi- 
culty is due to the separation of the coal samples 
into fractions containing varying proportions of the 
four banded constituents 

Similar reasoning accounts for the lack of regu- 
larity in the specific gravity and ash values. 

Relation between the specific gravity and ash content 
of general coal samples. 

In Table II. of this paper are given the values for 
the true and apparent specific gravities and the ash 
contents of general coal samples from the Notts, 
seam which yielded higher percentages of ash than 
those obtained in the former section 

Table II. 

A^h 

content. 16 12 27 52 32 83 39 7,4 46 97 51 60 52 91 69 08 75 81 

u ( Annan-lit 1 3S7 1-481 1 345 1 616 1-701 1 751 1 770 2 0.55 2 147 

ej True . 1 410 1 34,5 1 594 1 671 1782 1 817 1 831 2121 2 264 

gr ' I Ciilnilttti-d 1 443 1 540 1 603 1 688 1 775 1-831 1 853 2 125 2 208 

Tf the true and app'arcnt specific gravities are 
plotted, it will be found that an almost linear 
relation exists between them. This indicates that 
the porosity of the samples is almost constant, and 
that any relation between the ash content, and the 
true specific gravity will also hold for the apparent 
specific gravity. 

In the subsequent paragraphs, the true specific 
gravity is discussed in connexion with the ash 
content. The values for the true specific gravity 
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and ash content are plotted in the figure and giv| 
curve B. This represents graphically the equation! 
which may he deduced on the assumption, now showin 
to be true for this case, that the samples may b'o 
regarded as mixtures of coal and shale. A similab 
curve was obtained by Whitaker (Trans. Inst. Miry. 
Eng., 1923, 64, 191) for mixtures of coal and shal/e 
dusts. 

The equation takes the form ■ — \ 

\ jx—y ja(\ Is— l/c)-}-l/c \ 

where y is the ash percentage of the sample, a that* 
of pure shale, and c, s and x the real specific gravities 
of the ash-free coal, shale, and sample respectively ^ 

In the former paper (loc. cit.) the value of a 
been determined (95*07%) for the coal, and the vi () f l d 
of c obtained for the curve B is 1*315. By subst % 
tion of the.se in the equation, x may be calculaKu 
The results are given in Table IT., and are in c ^ 
agreement with the observed values for the 1 
specific gravity. f ’ 

The abnormal relation deduced in the first seev 
of this paper may now be elucidated. In 0 
connexion, the average specific gravity of a sam 
was assumed to be midway between the sp(A 
gravities of the higher and lower test solut? 
This value was plotted against the ash contcnr 
give curve A. This assumption is apparently^ 
justifiable even with narrow and certainly not I 
wide ranges of specific gravity, and a curve si A 
to B may be obtained by a slight displacement tie 
points. The curve will not be identical wit . 
which refers to a Notts coal, but an examination ,» 
Lancashire coal gave a curve coincident with 1 
theoretically deduced. 

Iron pyrites. 

The coals used in the experiments contained 
traces of iron pyrites. No simple relation exist 
coal samples containing various proportions of 
impurity, which has a specific gravity approac 
5 and yet only yields about t>7 % of ash on incinen 
in an open furnace. 

Summary. { 

1. There exists no relation between the true 
apparent specific gravities and the ash content 
samples of clean coal from the same seam, owin 
the fact that the sample may be composed of 
one or a mixture of the four banded eonstituen 
the coal. 

2. A relation exists between the true and appa 
specific gravities and the ash contents of ave 
samples, and an equation is given for calculating 
ash content of the coal from the specific gravi 

3. No simple relation holds for coal sail 
containing varying proportions of iron pyrites. 

4. It is not justifiable, in coal washing tests: 
accept the specific gravity of the sample as the n 
of the values for the two adjacent solutions used ix 
fioat-and-sink tests. 

The Department of Chemistry and 

Rubber Technology, 
Northern Polytechnic, 

London, N. 7. 


ournal of the Society of Chemical induttry . 


Aug. 22, 1924.] 


Rkrvks. — The Determination of Phosgene. 


279 t 


the determination of phosgene. 

by H. GORDON REEVES, M.SC., A.I.O. 

Although phosgene was discovered in 1811 by 
as yet no ready process for its quantitative 
^termination has been described. The present 
jivestigation was commenced late in 1918 when 
h os gene was being extensively used for war purposes, 
)ut it was found impossible until recently to complete 
he work. 

Kling and Schmitz (Conipt. rend. 1919, 168, 
73 891) described a method of determining one part 
phosgene in 10,000 parts of air by bubbling the 
pjpre through aqueous aniline and determining 
j the direct weight of diphenylurea formed or 
[ating the weight from a nitrogen determinal ion 
[e Kjeldahl process. This method, although it 
[accurate results for small amounts of phosgene, 
e unsuitable for rapid manipulation. 

?,riment showed that strong sodium hydroxide 
,n (approx. KLY) immediately decomposes 
•no, with the separation of sodium carbonate 
te evolution of much heat. If, however, equal 
:\s of N 1 1 sodium hydroxide and liquid phosgene 
then together, decomposition of the latter is 
ieomplete, some of the undecomposed phosgene 
L - on the surface of the mixture as a brownish- 
oil. Hence for the decomposition of the 
no in the present experiments, excess of strong 
soda was always used. The phosgene was 
ined both from the excess alkali present and 
foul the amount of chloride formed in the 
position. Delepine, Douris, and Ville (Bull, 
bim., 1920, 27, 280) have described a very 
method, but merely determine the amount 
[)Sgene from the total chloride formed by 
bg with JV/40 silver nitrate solution, 
most convenient and easily munipulable 
of phosgene for experimental purposes was 
to be a solution in nitrobenzene. The latter 
Ujl V absoibs large volumes of the gas at ordinary 
'■ raiurcs, much heat being evolved during the 
Jtion. Rise of temperature causes an immediate 
ion of the phosgene. 

|ls well known that certain metals, e.g., zinc, 
[heated in an atmosphere of phosgene, decompose 
tier forming the chloride', of the metal and 
mg carbon monoxide. Also numerous metallic 
and mineral sulphides and other minerals 
[venot, Compt. rend., 1911, 152, 87, 1250; 
157, 1153), when heated decompose phosgene 
the metallic chloride. In the ease of zinc 
|Kle carbon oxysulphide is formed Rxpen- 
liH described below show conclusively that 
laBbne can be determined as chloride by dceom- 
M Jb with heated zinc. Delepine, Monnot Duval, 
JfLafore (Bull. Soc. Chin.., 1920, 27 292), 

JUblished a method of determining hydrogen chloride 
as impurity in phosgene. They allow the mixed gases 
to act on mercuric cyanide in an evacuated ou , 
and the free hydrocyanic acid is aspirated mto a 
known volume of 22V sodium hydroxide solution and 
estimated by i)6niges’ method. Inthe workdesenbed 


in the present paper it is shown that the hydrogen 
chloride as impurity can much more readily be deter- 
mined as excess chloride l>y decomposition of the 
mixed gases either with aqueous sodium hydroxide 
or with heated zinc. 

Experimental. 

Determination, of phosgene . — A saturated solution 
of phosgene in nitrobenzene was contained in a 
round-bottom flask of 250 c.c. capacity, fitted 
with a two -hole rubber bung. Through one hole 
passed a glass tube bent at right angles and termin- 
ating in a piece of rubber tubing closed by a screw- 
clip, and through the other hole passed one end of 
a double surface condenser. The condenser was 
connected to three glass U-lubes, each containing 
10 c.c. of 13xV sodium hydroxide solution. Jn 
order to prevent bumping and to ensure steady 
evolution of gas, small pieces of porous earthenware 
were added to the nitrobenzene solution. The 
round-bottom flask was heated on the water bath, 
and heating was continued until phosgene ceased 
to be evolved from the solution. Rapid evolution 
commenced at 75°, and one hours heating sufficed 
for complete removal of the dissolved phosgene. 
Dry air was then bubbled through the whole apparatus 
via the tube carrying the screw-clip, in order to drive 
the last traces of phosgene forward into the absorption 
tubes. The contents of each U-tube were made up 
to 500 c.c. and titrated against A T /I hydrochloric acid 
solution. The amount of alkali used in the decomposi- 
tion of the phosgene was thus arrived at by difference. 
In a typical analysis 4*734 g. of phosgene were, 
found when 5 g. were used. The discrepancy was 
traced to the presence of free chlorine as impurity 
in the phosgene from the cylinders supplied for use. 

This free chlorine was determined in two ways 
(1) The contaminated phosgene was passed through 
dilute potassium iodide solution and the iodine 
liberated determined by titration with standard 
sodium thiosulphate solution (Delepine, Bull. Soc. 
('him., 1920, 27, 283). The amount of free chlorine 
indicated by the method was 3*()-4%. (2) Known 

weights of liquid phosgene and mercury were shaken 
together in a bulb immersed in a freezing mixture. 
The phosgene was allowed to gasify, and from the 
increase of weight of mercury the amount of free 
chlorine was calculated. 

The chlorine was removed either by passing the 
phosgene from the cylinder, through tubes containing 
respectively, powdered antimony, zinc dust, and 
calcium chloride, or more conveniently and much 
more rapidly by adding pieces of iron wire to the 
nitrobenzene before saturation. The iron removes 
the chlorine and at the same time a small amount 
of w-nitrochlorobenzene is produced. The phosgene 
thus freed of impurity was re*absorbed in nitro- 
benzene ready for use. 

In t lie following series of experiments pure phosgene 
was employed, and its weight was estimated both as 
chloride and as carbonate (double indicator or 
B.D.H. universal indicator). Also, as a further 
precaution, live absorption tubes w r ere used instead 
of three as previously. 
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Determination of COCl t os carbonate 

Wt. of COCI, Total wt of CO* Equivalent 

No. taken. found. wt. of COCI, 

g. g g- 

1 .. .. 6 20 .. 5-16 .. 4 814 

2 .. .. 6(50 .. 6-87 .. 6-480 

3 . . .. 4 80 .. 6 097 .. 4-7G0 

Determination of C0Cl % as chloride 

Wt. of (’< )(.’!, Total wt. of Cl j Equivalent 

No. taken. found. wt. of COCI,. 

1 . . . . 6 20 . . 3 63 . . 4-92 

2 . . . . 6 (50 . . 4 00 . . 6-68 

3 . . 4 80 . . 3-44 . . 4 79 

Determination of free hydrog< n chloride in phosgene . — 
By the above method it was found possible to 
determine hydrogen chloride 1 as impurity in the 
phosgene. A known weight of pure dry hydrogen 
chloride gas at room temperature was introduced from 


by the heated zinc. When cool the contents of the 
combustion tube were washed with pure dilute 
nitric acid into a large beaker. The asbestos was 
removed by filtration, carefully washed free fro.yj 
chloride, and the combined filtrate and washing 
were made up to a litre. 50 c.c. of the solution wej 
mixed with 25 c.c. N / 10 silver nitrate and titraU 
against iV/10 ammonium thiocyanate. In a typic/j 
analysis in which the weight of phosgene taken wJ 
2-38 g. the amount found was 2-37 g. Thus no ph ‘ \ 

had escaped decomposition in the heated tub^batl 
Determination of free hydrogen chloride .-i ties' 
above method is most convenient for the deteriel^; 
lion of free hydrogen chloride admixed wiihphos^^’ 
The apparatus finally used is indicated 


f » i 



a burette into a known weight of pure phosgene, 
and the mixed gases were passed forward into the 
decomposition tubes. The amount of free hydro- 
gen chloride was obtained by the difference between 
the total chloride formed and. that due to the decom- 
position of the phosgene. 

Decomposition and determination of phosgene by 
means of heated zinc . — Phosgene (purified by passing 
through tubes containing respectively powdered 
antimony, zinc dust, and calcium chloride) was 
driven off from nitrobenzene solution and passed 
over heated asbestos impregnated with pure zinc 
dust (freed from chloride by repeated extraction 
with dilute acetic acid, washed with alcohol, and 
finally dried) contained in a combustion tube, 
2 ft. long, supported in a furnace. The phosgene 
was passed over the heated zinc and heating 
was continued for three hours. As a precaution 
three U-tubes containing sodium hydroxide were 
fitted on to the combustion tube for the purpose of 
trapping any phosgene which escaped decomposition 


figure. Pure phosgene was driven otf from the 
benzene solution contained in the flask, A, 
mixed with pure dry hydrogen chloride gas fro 
burette, B. The mixed gases then passed 
through the cold U-tube, C, containing glass 
coated with pure zinc dust, next through the 
bust ion tube, I), and finally into the absor 
tubes, E, containing sodium hydroxide. 1 1 

The amounts of chloride in C and P were separ 
determined with silver nitrate and tliiocya 
No phosgene escaped decomposition in D. 

In one analysis the weight of phosgene taken 
4*09 g. ; found 4*08 g. The amount of free h; 
gen chloride calculated was 9-04%, and the am 
determined 9-58%. 

In conclusion, 1 wish to thank Prof. P. F. Frank 
for suggesting the work and for his kind interest 
valuable advice throughout the investigation, ■ 
also Mr. S. K. Carter for his help and criticism. I 
Kings College, 

Strand, W.C. 2. 
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the determination of phosgene. 

by H. GORDON REEVES, M.SC., A.I.O. 

Although phosgene was discovered in 1811 by 
as yet no ready process for its quantitative 
^termination has been described. The present 
jivestigation was commenced late in 1918 when 
hosgene was being extensively used for war purposes, 
ml it was found impossible until recently to complete 
he work. 

Kling and Schmitz (Conipt. rend. 1919, 168 , 
73 891) described a method of determining one part 
,> «hosg(‘ne in 10,000 parts of air by bubbling the 
3ftJP re through aqueous aniline and determining 
the direct weight of diphenylurea formed or 
i rig the weight from a nitrogen determination 
, Kjeldahl process. This method, although it 
accurate results for small amounts of phosgene, 
:e unsuitable for rapid manipulation. 

I oriment showed that strong sodium hydroxide 
n (approx. 13A T ) immediately decomposes 
no, with the separation of sodium carbonate 
lc evolution of much heat. If, however, equal 
\s of iV/1 sodium hydroxide and liquid phosgene 
■ken together, decomposition of the latter is 
^complete, some of the undecomposed phosgene 
ton the surface of the mixture as a brownish- 
oil. Hence for the decomposition of the 
no in the present experiments, excess of strong 
soda was always used. The phosgene was 
ined both from the excess alkali present and 

i om the amount of chloride formed in the 
3osition. Delepine, Douris, and Ville (Bull, 
bim., 1920, 27, 280) have described a very 
J method, but merely determine the amount 
Isgene from the total chloride formed by 
Kg with A T /40 silver nitrate solution. 

most convenient and easily munipulable 
of phosgene for experimental purposes was 
to be a solution in nitrobenzene. The latter 
> absoibs large volumes of the gas at ordinary 
raXn res, much heat being evolved during the 
Jtion. Rise of temperature causes an immediate 
Ion of the phosgene. 

■s well known that certain metals, e.g., zinc, 
heated in an atmosphere of phosgene, decompose 
it U»r forming the chloride of the metal and 
ting carbon monoxide. Also numerous metallic 
j and mineral sulphides and other minerals 
am* net, Compt. rend., 1911, 152 , 87, 1250; 
157 , 1153), when heated decompose phosgene 
tig the metallic chloride. In the case of zinc 
do carbon oxysulphide is formed. Rxpen- 
described b(*low show conclusively that 
pne can be determined as chloride by docom- 
z with heated zinc. Delepine, Monnot Duval, 
t Lafore (Bull. Soc. Chim., 19J), 2 , - 
burnished a method of determining hydrogen chloride 
as impurity in phosgene. They allow the mixed gases 
to act on mercuric cyanide in an evacuated bu , 
bid the free hydrocyanic acid is aspirated into a 
known volume of 2 N sodium hydroxide solution and 
est imated by D&iiges* method. In the work described 


in the present paper it is shown that the hydrogen 
chloride as impurity can much more readily be deter- 
mined as excess chloride by decomposition of the 
mixed gases either with aqueous sodium hydroxide 
or with heated zinc. 

Experimental. 

Determination, of phosgene . — A saturated solution 
of phosgene in nitrobenzene was contained in a 
round-bottom flask of 250 c.c. capacity, fitted 
with a two -hole rubber bung. Through one hole 
passed a glass tube bent at right angles and termin- 
ating in a piece of rubber tubing closed by a screw- 
clip, and through the other hole passed one end of 
a double surface condenser. The condenser was 
connected to three glass U-lubes, each containing 
10 c.c. of 13xV sodium hydroxide solution. Jn 
order to prevent bumping and to ensure steady 
evolution of gas, small pieces of porous earthenware 
were added to the nitrobenzene solution. The 
round-bottom flask was heated on the water bath, 
and heating was continued until phosgene ceased 
to be evolved from the solution. Rapid evolution 
commenced at 75°, and one hours heating sufficed 
for complete removal of the dissolved phosgene. 
Dry air was then bubbled through the whole apparatus 
via the tube carrying the screw-clip, in order to drive 
the last traces of phosgene forward into the absorption 
tubes. The contents of each U-tube were made up 
to 500 c.c. and titrated against A T /I hydrochloric acid 
solution. The amount of alkali used in the decomposi- 
tion of the phosgene was thus arrived at by difference. 
In a typical analysis 4*734 g. of phosgene were, 
found when 5 g. were used. The discrepancy was 
traced to the presence of free chlorine as impurity 
in the phosgene from tilt* cylinders supplied for use. 

This free chlorine was determined in two ways 
(1) The contaminated phosgene was passed through 
dilute potassium iodide solution and the iodine 
liberated detei mined by titration with standard 
sodium thiosulphate solution (Delepine, Bull. Soc. 
Chim., 1920, 27, 283). The amount of free chlorine 
indicated by the method was 3*()-4%. (2) Known 

weights of liquid phosgene and mercury were shaken 
together in a bulb immersed in a freezing mixture. 
The phosgene was allowed to gasify, and from the 
increase of weight of mercury the amount of free 
chlorine was calculated. 

The chlorine was removed either by passing the 
phosgene from the cylinder, through tubes containing 
respectively, powdered antimony, zinc dust, and 
calcium chloride, or more conveniently and much 
more rapidly by adding pieces of iron wire to the 
nitrobenzene before saturation. The iron removes 
the chlorine and at the same time a small amount 
of m-n itrochlorol icnzene is produced. The phosgene 
thus freed of impurity was re*absorbed in nitro- 
benzene ready for use. 

In the following series of experiments pure phosgene 
was employed, and its weight was estimated both as 
chloride and as carbonate (double indicator or 
B.D.H. universal indicator). Also, as a further 
precaution, live absorption tubes w r ere used instead 
of three as previously. 
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.1 pressure equaliser. In many chemical operations, 
such for example as the preparation of ethylene, 
where a gas is either going to he washed through 
columns of lhpiid or to he passed into bromine as 
in the preparation of ethylene bromide, or in similar 
eases where a hack pressure is developed, it is gener- 
ally found that the preparation of the gas is hindered 
by the fact that this hack pressure prevents the 
flow of liquid into the generating flask, and that 
gas often hubbies up in the opposite direction 
from that desired, 'the sketch, Fig. .‘I, shows a 
very simple and a very efficient method by means 
of which this drawback can be obviated. The 
preparation of ethylene may be taken as an example. 
Into the apparatus there is introduced at A a glass 
T-picee, and this is connected by means of rubber 
tubing with a bent glass tube, B, passing through 
a rubier cork tilted into the neck of the dropping 
funnel. The pressures in 0 and Dare thus immediately 
equalised and liquid will flow from 1) into (J no matter 
what the back pressure may be. This lias, of course, 
the disadvantage that if the* back pressure is too 
great the flask, might burst or the stopper blow 
out of it ; hut this can very easily be provided for 
in the already well known way by a T-piece, hi, 
dipping into mercury or some other suitable liquid. 
This very simple device will certainly lx* found 
useful in many cases. 



Tn the preparation, for example, of acetyl ohlr^ 7 , 
considerable quantities of hydrogen chlo go f ^ 
given off, an inconvenience well knowm.^ * 

chemists. The same inconvenience is aiwt >8 |- og m f> 


enced when 



id washing 
elution we^ 
aid titratfi 
a a typic 
v aken w 
oh 

/b< thai 
vitiei 



Fig. 0:'] 


chloride from concentrated hydrochloric ac 
sulphuric acid is used intermittently, and 
be left standing in a fume cupboard. The apj] 
consists of a "wide-mouthed squat bottle, 
which is fitted a wide glass tube, B, the lowl 
being constricted and passing through a eorkjdj 
fits into A. There arc short side tubes at C 
B is filled with broken pieces of pumice m 
which are kept from falling into A by somcf 
wool at G. The upper part, of B is also cons' J 
and fitted with a cork through which pajy 
dropping funnel, F, from which water may be i , j 
to flow down over the pumice stone at such ^ 
as may be convenient. The exit tube of an app> 
in which, for example, hydrogen chloride is pro^ 
as a by-product , is attached by rubber tubings 
The hydrochloric acid is completely absorbed V 
water trickling over the surface of the pumice 
There is no back pressure, and owning to the 
upward slope of 0 there should be no danger c‘ 
of the water sucking back through C into the ret - 


apparatus. _ 

Vacuum distill at ion receiver . — The sketch in c 
shows an apparatus which will be found usef;.~' 
the distillation of small quantities of liquids F ( l 
reduced pressure. It consists of a tube, A, u d 
internal diameter and having a neck, D, 

in. internal diameter, the other end being^jq 
with a narrower tube, F, sealed on as shown. Shv 
specimen tubes, B, B, 2 in. by * in. (four or fiV 
according to size), are then dropped into A, and ca 
be fixed in position round the walls of the large 
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l pushing a piece of cotton wadding into the 
between them. The neck of the tube, D, 
d by means of a rubber cork, through which 
ktube of a distilling flask, or an adaptor, E, 
\ os shown in the sketch. Air is pumped 
\gh E, and when the distillation commences 
IB, can be brought successively into position 
Pig the whole receiver around E. This 
I toiay also be made in larger sizes suitable 
idinary wore. An outer vessel 7 cm. in 
Jiameter with a neck 3 cm. in diameter, 
jChrco tubes 10 cm. long by 2J cm. diameter 
smaller tubes. Length of cylinder A, 
7 cm. 

\m-wire press . — The sodium-wire press is 
fitted with a die provided with a small hole 
l which the sodium is squeezed. It hastens 
Neatly the preparation of sodium -wire for 
emical reactions if a number of holes, five or 
bored in the die. 

t-t\Ae stand . — Eig. 6 shows the end section 
t-tube stand of useful form. It consists of a 
wood, AB, to which is affixed another strip, 
d with holes, through which the wider end 
t tube may pass, and another strip, 0, cut 
igle. The test tube, after washing, is placed 
position shown in the figure, the upper part 
ato grooves at A. Moisture drains down the 
the point at which the lip touches C, and 
iway completely. It is thus easy to keep 
tube both clean and dry. This test tube 
supplied by Messrs. Gallerikamp, London. 

tc Chemistry Department, 
varsity of Glasgow. 


r ALYSIS AND THE INTERNAL 
COMBUSTION ENGINE.* 

BY EDWARD SOKAL. 


f l years ago an experimental and subsequently 
trial investigation was undertaken by the 
long the lines of applying the principle of 
and the use of catalytic agents to the 
combustion engine. The starting point 
5 thought that nearly all the ailments and 
of the internal combustion engine, apart 
ic purely mechanical constructive features, 
ue to the same basic phenomenon, namely, 
jlete combustion of motor fuel within the 
jl combustion engine. It occurred to the 
'that it might be possible to promote com- 
[ by bringing the mixture of fuel and air 
J combustion chamber into contact with a 
Bent, solid catalytic agent. 

B the time interval during which useful com- 
il can take place in a motor is limited by the 
JHKion of the power stroke, it seems plausible 
an acceleration of the combustion under these 
circumstances would effect a more complete com- 
bustion. Moreover, elementary thermodynamic con- 

a meeting of the American Sectlou on March 21, 1924. 


siderations show that in the Otto or const ant -volume 
cycle, on which the majority of the internal com- 
bustion engines and practically all motor engines 
operate, the heat transfer to the expanding medium 
is supposed to take place at constant volume or as 
nearly constant volume as possible, any deviation 
from this implying a loss in thermal efficiency ‘ in 
other words, two engines showing Ihe same exhaust 
gas analysis might have a greatly different thermal 
efficiency according to whether the process of com- 
bustion has taken place before the piston has moved 
appreciably or has extended and continued during 
a considerable part of the power stroke. From 
this basic theoretical starting point the author has 
been led to experimental work, which afterwards 
lias been continued on an industrial scale, and is 
now applied successfully to commercial practice in 
the form of a catalytic coating called “ Katalite,” 
which is applied to the cylinder heads, and 
sometimes also to the pistons and spark plugs of 
automotive engines. 

The combustion of motor fuel within the internal- 
combustion engine is a chemical reaction which 
cannot be properly allocated as cither homogeneous 
or heterogeneous. It is started from one or several 
points according to whether simple or multiple 
ignition is employed, but t ho great turbulence 
prevailing within the combustion chamber gives it 
to a certain extent the character of a homogeneous 
reaction, and to this extent only the Culdberg- 
Waage law of mass action influences the speed of 
this combustion. This same phenomenon of tur- 
bulence explains why the very limited wall surface 
which can be coated with the catalytic agent can 
produce marked results. In this way the effect 
of the catalytic agent becomes analogous to the 
often, although unsuccessfully, attempted method 
of stratifying the fuel into leaner and richer layers, 
the latter ones being adjacent to the point of ignition. 
There is, however, this important difference, that 
stratification, which gives truly remarkable results 
under special laboratory and limited speed con- 
ditions, does not work satisfactorily in practice 
because it is destroyed by turbulence at higher 
speeds, whilst the effect of a catalytic layer on the 
surface of the combustion chamber is markedly 
increased by turbulence, each particle of fuel air 
mixture that comes in contact with the coating 
acting like a stratified rich mixture. 

Several years ago, the author, with the collabor- 
ation of Prof. E. H. Leslie of the University of 
Michigan, investigated various catalytic agents as 
to their fitness for the intended application to internal 
combustion engines. It was clear from the beginning 
that certain fundamental requirements had to be 
fulfilled in order to make this application possible. 
Besides the obvious commercial requirements of 
availability and price, the material selected had to 
exert a very pronounced catalytic effect on com- 
bustion and at the same time should not catalyse 
other umkprable reactions, as for instance', cracking 
aiidxjfiffl^position of the fuel , furthermore, it had 
JjgffjRrfe fr actor y, non-abrasive, resistant to poisoning, 
susceptible of being spread with the use of a suitable 
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binder as a resistant, adhesive, and permanent 
layer on the walls of the combustion chamber, and, 
last but not least, it should have a high coefficient of 
radiation, so that the heating effects of the combus- 
tion should not by accumulative increase bring about 
pre-ignition. The above requirements obviously 
limited the selection of suitable catalysts to certain 
classes of substances and to a still smaller number 
of preferential selections within these classes. Care- 
fully made experiments, in which fuel- air mixtures 
of various compositions and proportions were per- 
mitted to flow at a predetermined speed and under 
exactly controlled conditions of temperature etc., 
once through ordinary tubes and then through 
tubes in which they encountered pieces of pumice 
stone impregnated with catalytic agents, demon- 
strated clearly that it was possible to find catalytic 
agents which would comply with the above-mentioned 
requirements and still accelerate the rate of com- 
bustion of various motor fuels over a thousand 
times. From this the conclusion was drawn that it 
ought to be possible to carry out the idea in practice 
and to obtain the desired improvements, provided, 
of course, tint the fundamental conception was 
sound. 

Amongst th* catalysts which cojttply most closely 
with the above requirements, the metallic oxides, 
e.g., vanadium oxide, cobalt oxide,. rare earth oxides, 
and particularly cerium oxide on account of its high 
coefficient of radiation, have priced highly satis- 
factory. 

Experience has fully confirmed this conclusion. 
Observations on several hundred ears, extending 
now over a period of more than two years, and 
in certain ears over a service range of more than 
20,000 miles, have shown that, the effect of a catalytic 
coating applied on a combustion chamber of an 
automotive engine is marked and permanent ; no 
experiments have been made on other than auto- 
motive engines. In some engines, which have a 
large margin of cooling capacity, it has been found 
possible to increase the maximum power appre- 
ciably, but in all cases it is possible to duplicate the 
present optimum ]>erfonnanec w r ith a very much 


leaner mixture. An average of a great many tes 
shows the attainable fuel economy to be over 20°/ 
The carbon deposit is greatly diminished, rati; 
soft and sooty, and does not interfere w r ith y 
catalytic action. Performance tests have provt 
a decided improvement in flexibility, hill climbii! 
etc. Experiments made under special condi tie ' 
by the Locomobile Company have also clea 
confirmed the prediction that the catalytic coatk 
has a decided tendency to counteract deto-* 
tion. 

The curious phenomenon of detonation or ft* 
knock is not to be confounded with pre-ignitif 
and is characterised mainly by abnormally hi 
pressures occurring during the power stroke/' 1 
lasting an infinitesimally small time only, sfj 
they can do no useful w r ork and arc only destV, 
impacts. Midgley has found various chemicaS ' 
stances {c.g., lead tetra-ethyl) which added { 
fuel stop detonation, and has tried to explain 
at ion as being due to too rapid combustic 
the author's opinion this explanation does nc^il 
good from the standpoint of laws of physical ' 
istry. On the other hand, all the phenomx , 
detonation seem easily explained if attribuJV 
the thermal decomposition of the largo fuel mo 
into a number of smaller molecules with 
sponding increase of local pressure. Tt is inter 
to notes that th" tendency of fuels to detonate ( 
ishes with their thermal stability, as evident 
alcohol and benzol. “ Katalito ” counteracts 
at inn because it accelerates combustion, but , 
ation may also be counteracted by negative on 
which might retard the decomposition of fim 

So far, the catalytic coating called “ Kav 
has been used in engines as they are now, w v 
any change in t he engine. Tt is considered as pq 
and even probable that with certain change j 
for instance, increase of the surface of the coml, e 
chamber, much greater effects could bo pri^J 
which might have a bearing on the utilisat n8 l 
low-grade fuels, running of engines at c.o oa 
compression pressure, and various other quf, 
of design and operation. 
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THE EVAPORATION RATE OF SOME SOLUTION^: I ^ 



BY L. S. BAOSTEK. 


(This Journal, March 21, 1024, 61 t- 65 t.) 

wing to a regrettable printer’s error, for which the author was in no way responsible, the blocks of 
\ and 3 were transposed, and some of the lettering in these and Fig. 4 was incorrectly reproduced, 
he correct illustrations are given below, and should be substituted for those in the March 21 issue : — 
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jlplmte O Glycerol 




by the work of Clayton 
urn carbide to remove 
Icohol and ether ; he 
were readily absorbed 
sulphuric acid (98%), 
_ ^ absorbed to any appre- 

J^orption of acetylene in 98% 
'dfeerved by the author, and it 
100 c.c. of the gas were slowly 
*two gas bubblers each containing 
of Acid, there was a loss of about 5 c.c. 
/of these facts the following method was 
to determine water in mixtures of ether, 
and water. 

lasured volume of the mixture is boiled, and 
hours are led over calcium carbide. The 
|e formed is separated from alcohol and 
passing through concentrated sulphuric 


in potassium hydroxide solution of this concen- ‘ 
tration. 

The apparatus used is shown in Fig. 1. It was 
found that carbon dioxide, either from cylinders 
or generated from hydrochloric acid and marble, 
contains, in every 250 c.c., 0-7 — 0-9 c.c. of gas 
whicli is not absorbed in potassium hydroxide 
solution, and therefore the volume of carbon dioxide 
used for clearing the apparatus of acetylene must 
be known, in order that a deduction may be made 
to allow for this insoluble portion. Hence the 
carbon dioxide is supplied from a graduated gaso- 
meter. The prolonged end of the burette, 11 r 
extends to the bottom of the boiling tube, E, where 
it dips under mercury. By this means the escape 
of ether vapour through the channels cut out 
by it in the lubricant of the burette tap is prevented. 
The metal plate under the tube, G, is heated when 
it is desired to re- volatilise any vapours which have 
condensed in G whilst passing from the boiling 
tube. The bubblers, H and I, are cooled in water 
to prevent excessive rise in temperature of the 
sulphuric acid due to absorption of the alcohol and 
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W ;r Sary P rasure to force the mixture 

prossure of Thn^ "f° th ,° bo j lin « tu be against the 
]>n shu re of the carbon dioxide within. Excent in 

he eases of I) and H, which are. entirely of glass 
each vessel is provided with a rubber stopper* 1 and 
all connexions arc made with stout prc-ssuretubinv 

ES v .fS- 11 ik “ * 

due to lilu‘r«+i prt ^ cnte<i tho occurrence of error 

stontlr any moisture from the rubber 

stopper of the boiling tube. 

Experimental method. 

The boiler is heated at 100° by means of the 
steam jacket, whilst a current of dry carbon dioxide 
is passed to clear the apparatus of air. Usually 
trom 500 to 750 c.c*. of carbon dioxide must be 
employed for thin purpose, the current being con- 
tinued until, of 250 c.e. passed through the apparatus, 
only 0-8 — 1-0 c.c. is not absorbed by the potassium 
hydroxide solution. The heating is discontinued 
at the end of the first lifto on minutes. When the 
air has been displaced the boiler is allowed to cool 
and the screw clip, Z, closed. The required volume 
of mixture is then forced into the boiler ; the amount 
to be used depends on the water content ; thus, 
for mixtures containing less than 0-5% of water, 
10 c.c. were used ; for mixtures containing between 
0-5 and 2*0%, 5 c.c. ; and for mixtures containing 
more than 20%, 2*5 c.c. The mixture is caused 
to boil gently by passing a very slow current of 
steam through the jacket, care being taken to prevent 
too rapid ebullition. When all the mixture has 
been evaporated the condensed vapours in G are 
re- volatilised by warming the plate, O, and the 
screw clip, Z, is opened slightly to permit the 
passage of a slow current of carbon dioxide. This 
current is continued until all the acetylene has 
been swept over ; the tube connecting R and G 
is wfcrmed meanwhile to re-volatilise vapours con- 
densed therein, the boiler being also heated at 100° 
by passing a rapid current of steam through the 
jacket. Usually between 500 and 750 c.c. of carbon 
dioxide are required to clear the apparatus. From 
the volume of the gas in the nitrometer is deducted 
an amount determined by the volume of carbon 
dioxide used (as explained above) ; the remainder 
is taken as the volume of acetylene produced. 

In the first bubbler, H, 33 — 40 c.c. of sulphuric 
acid Avill absorb 20 c.c. of a mixture of ether and 
alcohol before requiring renewal, whilst the acid in 
the second bubbler, 1, rarely needs changing, because 
absorption is practically complete in H. The 
frequency with which the calcium carbide should 
be renewed depends on the water content of the 
mixtures under examination, but after ten deter- 
minations, wkei$& total of 0*5 g. of water had passed, 
it was fouiii^to be still effective. The calcium 
carbide useiifwas of the ordinary commercial variety, 
:rom various samples did not vary 
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denier, the frar . distilling hetwee ^ q{ acetylene, 
was examined v x m c.c. g ave been dried 

A sample o* ether 1-6 £. 

over mete' * 1° for 6 ^^Led that th, 

of acetyl JH» thereto* 5 

ether is , e«e. » ^ BO i u teiy hy of hnoy 

To W not dried various To tw. 

W st the a P£ ar ®^de and examine^ u 
etheiT jgition ^J^Twerc ^**S**, 
of aqt\ . dried over so known w ate _ ot acetylene 
reading* eons j? r om tbe V0 . ^ that part 

obtained, ; -were take • ^ mod 6 * or ioinal etlacr, 

the readily i a dcduc ^atcr in tb „f acetyl' “ 
and thus theVsj't^due to crcoa e of v °lu . ^ras arri'f 
for known iwrfhft)-- 'wtua wa tcr conte aqueoi 

at. Variation of the < -\e m cen tration of J*. ly a fir 
alcohol used as diluent n0 t app rt0 ^ 

the results. . ' 

The following is a sumr rtarV 0 { th e re8Ult gu 


(see also Fig. 2) 

JncreA&c In water content 
in gr.ann j>er W c.c. of 
mixture. 

Mean. 


0 no:r. 
00051 

0-0003 
0-0131 
00124, 
0-0106 
0 0183 
0 0267 
0 0281 
0-0353 


00484 
0 0520 
0 0081 
00681 
0-0835 
0-0835 
0-0050 
0-0950 
0 1219 


nary ( 

Increase (over 1 - 1 , 

20° ot acetylene obtained frrl 
10 c.c. ol mixture. v 
Moan.f 

(Hi c.j 


ft. 


V 0-0032 

0 6 c.c. 

. . OCr.r. 


>0-0050 

10 c.c. 

1-5 c.c. 


V 0-01 27 

4-5 c.c. 

. 4-2 c.c. 


\o 0189 

9-2 c.c. 
8-1 c.c. 


j-0-0274 

\ 

13- 5 c.c. 

14- 0 c.c, 
21 0 c.c. 


j- 0-0341 

21-0 c.c. 
19 0 c.c. 


1 0 0502 

29 2 c.C. 

30 2 c.c. 


1 0-0681 

41-7 c.e. 
44 3 c.c. 


1 0-0835 

52-0 c.c. 
54-0 c.c. 


>0 0950 

58 9 c.c. 

58 3 c.c. 



0 1219 


0-1426 0 1426 
0-1532) 

0 1532 0-1532 
0-1532 I 
0-2033 0 2033 

S}« 


74-3 c 
88 3 e.c. 
93 0 c.c. 
96-4 e.c. 
96-0 o.e. 
123-5 c.c. 
168-5 c.c. 
168-7 c.c. 



Increase, in volume of acetylene in c.c. obtained horn 10 e.c. of J 

Fio. 2. 


and result® 
appreciably. 
Anaesthetic 


subjected to 


ether, d 0-720, was 
analysis in^the apparatus, and 10 c.e. gave 10 c.c. 
of acetylene. After drying over metallic sodium 
JEor ono month and distilling through a twenty- 

column and con- 


The driest ether obtainable gave a reading 
1*7 c.c. (c/. supra) ; since this volume was proljj 
due to unremoved water it was necessary to \ 
at the actual amount of water present. Thif 
done by plotting a curve of increase of volun 
1«7 c.e. against increase in water content i 
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md producing back a .distance OA corresponding 
o a volume of 1*7 c.c., the new point O l being the 
icw zero. From the result of this extrapolation 
t seems that there was probably 0*0120 g. of water 
>er 10*0 c.c. in the dry ether (0*14% by weight). 
The figures representing increase in water content 
ire therefore increased by 0-0120 g. to represent 
lie true water content ; similarly, the figures 
epresenting the increase in volume are- increased 
iy 1-7 o.o. to give the true volume of acetylene. 

* The new table is then as follows : — 


iter content In 

Vol. at 20° 
of acetylene 
obtained 

Water content In 

Vol, at 20° 
of acetyleno 
obtained 

l>er 10 c.o. of 

from 10 c.c. of 

g. per 10 c.c. of 

from 10 c.c. of 

mixture. 

mixture. 

mixture. 

mixture. 

(MU 20 

c.c. 

1*7 

0-0801 

c.c. 

44-7 

52 

2*3 

0-0055 

650 

79 

2-05 

0-1070 

60-3 

47 

6 05 

0-1339 

76 0 

10 

10*3 

0-1546 

90-0 


15-45 

0-1652 

90S 


220 

0-2153 

126-2 


31-4 

0-2023 

170-8 
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! of antylcno m t.r. obtained fiom 10 cc. of mixture. 

Fia. 3. 


curve, Fig. 3, plotted from these results 
^ Straight line except for the portion near the 
[in, where it becomes convex to the vertical 
This indicates an expected decrease in sensi- 
eness as the water content diminishes, due to 


the difficulty of bringing all the water vapour into 
contact with the calcium carbide when it constitutes 
only a small proportion of the mixed vapours. 
When the mixture contains more than 1-25% of 
water, 1-0 c.o. of acetylene at 20° is obtained from' 
0-00172 g. of water, although theoretically 0*00162 g. 
of water gives 1 c.c. of acetylene at N.T.P. P. V* 
Dupre, when using calcium carbide to determine 
water in ammonium oxalate, cordite, naphthalene, 
etc. (Analyst, 1906, 31, 213), found that 1 c.o. of 
acetylene was obtained for every 0-001725 g. of 
water present, but in that case the acetylene was 
measured direct and underwent no treatment such 
as passing through sulphuric acid. 

Preliminary enquiries indicate that the method 
is applicable to the determination of water in aqueous 
alcohol, and it is intended to make this the subject 
of further investigations. 

The author wishes to express his thanks to Prof. 
Schofield for suggesting this line of research, to 
Acting-Professor Darker for advice during the 
progress of the work, and to Mr. P. G. Carter for 
drawing the diagram and graphs. 

The University, 

Sydney. 


THE ACTION OF OZONE ON HYDRO- 
CARBONS, WITH SPECIAL REFERENCE TO 
THE PRODUCTION OF FORMALDEHYDE. 

BY K. W. BLAIR, D.T.C., B.SC. (LOND.), A.I.C., T. 3. 
WHEELER, PII.T) , B.SC. (LOND.), F.R C.SC.I., F.I.C., 
and W. LEDBURY, M.SC., A.LC. 

Part 111. — The Action of Ozone on /oHexank. 

In papers published by two of the authors (.T., 
1922, 331 t; 1923, 343 t) investigations have been 
described dealing with the action of ozone on methane 
and ethylene, particular attention being paid to the 
production of formaldehyde. The action of ozone 
on higher unsaturated hydrocarbons has been 
investigated and docs not, as is well known, differ 
materially from its action on ethylene ; on the other 
hand, the action of ozone on the higher saturated 
hydrocarbons does not seem to have been studied, 
at least quantitatively. In the present investigation 
the action of ozone on -hexane, at the boiling point, 
was investigated. 

. I ppttrafUii and methods. 

Air or oxygen, after passing through a rate-gauge, 
was freed from dust and carbon dioxide, thoroughly 
dried by concentrated sulphuric acid and phosphorus 
pentoxide, and then led through an ozoniser into 
pure boiling a- hexane, which had previously been 
three times fractionated to within 0*2 U and was 
contained in a flask heated on a water- bath and 
fitted with two vertical condensers in series. The 
gas then passed through three wash-bottles in series, 
through potassium iodide solution in order to destroy 
any unused ozone, through a bubbler containing 
baryta water to show the presence of carbon dioxide, 
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and then through palladous chloride solution to test 
for carbon monoxide. All joints in the apparatus 
were of ground glass. 

The quantity of gas passed was determined by 
noting the average rate of passage and the duration 
of the experiment from the time the hexane com- 
menced to boil until the experiment was discontinued. 
The air used was taken directly through a reducing 
valve from a compressed air supply ; oxygen, when 
employed, was drawn from a cylinder. The per- 
centage of ozone was determined at intervals of one 
hour, using a three-way tap, which enabled the 
ozone in a measured quantity of the gas coming 
from the ozoniser to be determined (sec Analyst, 
1923, 48, 110.) The determination had to be made 
at hourly intervals since, if the concentration of the 
iodine, liberated from the potassium iodide, was 
allowed to increase, a reaction to produce iodoform 
took place between it and a small quantity of acetalde- 
hyde, which escaped absorption by the wash-waters. 

Experimental remit *. —During an experiment no 
fumes were observed in the apparatus as a result of 
the action of the ozone on n -hexane. Jn the baryta 
bubbler barium carbonate was gradually deposited, 
whilst the very slow formation of a precipitate from 
the palladous chloride solution indicated the presence 
of traces of carbon monoxide. In all the bubblers 
a small quantity of hexane was condensed, and the 
gas issuing from the apparatus had a slight odour 
of it. 

The residue in the reaction flask at the conclusion 
of the experiment formed two layers, both of which 
possessed a strong odour of fatty acids. The lower 
layer, which was much the smaller in bulk, contained 
no hexane ; the upper consisted chiefly of that hydro- 
carbon. The following detailed account of an experi- 
ment will make clear the methods adopted to examine 
the products and the results obtained. 

Description of an experiment 

Initial content of refluxing flask— 2 CM) c.c. of 
redistilled n -hexane. 

0 3 applied, 061*5 c.c. ^ 

0 3 not reacting (from liberation of I., in KI buh&lfer), 
108-0 c.c. Total volume of residue in flaslf at 
conclusion of experiment, 152 c.c. 

The residue formed two layers, the lower having 
a volume of about 10 c.c. This had a total acidity 
equivalent to 41 c.c. of N 110 alkali --(if only mono- 
basic acid is present) 91*8 c.c. of acid as vapour at 
N.T.P. There were also present formaldehyde 
(shown by potassium cyanide test), acetaldehyde 
(shown by the iodoform test), and propaldehyde 
(shown by the skatole test). 

On distillation the liquid darkened and a small 
quantity of an aldehyde, b.p. 75° (n-butaldehyde) 
passed over. A trace of a white solid (paraformalde- 
hyde?) separated at 90°. At 100° a few drops of water 
distilled. At 1011° isobut aldehyde and at 128° 
caproic aldehyde were isolated in small quantities. 
Above 130V decomposition set in rapidly ; distilla- 
tion ceased at 1.50°. The residue, small in quantity, 
was black and viscous apd possessed a rancid odour ; 


it was soluble in water yielding a strongly acid 
solution which did not give an aldehyde reaction 
with Schiff’s reagent. Since n-hexane and the lower 
fatty acids distil without decomposition, other 
compounds such as dibasic, hydroxy or ketonio 
at; ids and lactones were probably present. 

The upper layer of the residue had a volume of 
142 c.c. On fractionation of an aliquot portion, 
n -hexane corresponding to 129 c.c. on the whole 
was recovered. It contained small quantities of 
formaldehyde, higher aldehydes, and acid. A dark 
brown, viscous liquid remained ; this possessed a 
fruity odour, was slightly acid and insoluble in water. 
On further heating small fractions corresponding 
to butyric, valeric, and n-hexoic acids were obtained. 
The greater portion, however, remained as a residue, 
boiling up to 250°, when decomposition occurred. 
There would seem to be present, from the boiling 
point, hexyl hexoate. It is known that this ester is 
produced when hexyl alcohol is oxidised with acid 
bichromate solution to hexoic acid (Franchimont 
and Zincke, Annalen, 163, 197), and a. similar 
refaction would seem to have -occurred here. During 
the oxidation the acid may have combined, as formed, 
very rapidly with the alcohol present, but more 
probably hexoic aldehyde is produced and undergoes 
simultaneous autoxidation and reduction to tlu* 
alcohol and the acid, which combine in statu nascent! t 
to the ester (cf. the Cannizzaro reaction). 

A portion of the upper layer of the residue in the 
refluxing flask was allowed to stand over saturated 
sodium bisulphite solution for some days, when long, 
thin, rod-like crystals were deposited. These crystal* 
were distilled with dilute sulphuric acid *, the dis- 
tillate, when treated with iodine and alkali, gave 
iodoform, showing that the sodium bisulphite com- 
pound of acetaldehyde had been obtained. 

Before the various distillations described abo\e 
were carried out, the total residue in the reaction 
flask was agitated and an aliquot portion of the 
temporarily homogeneous emulsion produced was 
■withdrawn and examined quantitatively for 
formaldehyde, higher aldehydes, and total acidit \ 
The wash waters in the bubblers were made up 
to a standard volume, and similar determinations 
performed on an aliquot portion. 

The following are the complete results : — 

Total volume of ozone reacting, 493*5 c.c. at N.T.P. 
Total volume of hexane volatilised = approximately 
1000 c.c. of vapour at N.T.P. 

Total volume of monobasic acid recovered (c.c. 
vapour at N.T.P.) =95-4. 

Total volume of formaldehyde (c.c. vapour at 
N.T.P.)— 38*3. 

Total volume of monoaldehydes other than formal* le*, 
hyde (c.c. vapour at N.T.P.)— 227*0. 

Total volume of C0 2 (c.c. N.T.P.) =29*5. 

The data provided under (2) in the subjoined 
table summarise the results of "the experiment. 
For the purpose of comparison the results or another 
experiment (1) have aSo been tabtilatedv * v 
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Expt. 1. 2. 

, i mo of air employed in litre* .. .. 430 0 . . 120 0 

of passage of air , . 1 litre In 1 litre in 

3 mine. 3 mins. 

utlon of expt . . 22 hro. . . 11 hre. 

), in air current (by voi.) . . . . 0 068 . . 0-51 

h* of contact of ozone and hexane (mine.) 1-8 . . 1-7 

> 7 ,ono consumed 06*4 . . 74*6 

lohasic acid obtained per f in hexane 

<\ of O, applied, as c.c.4 in residue . . 012 . . 013 

t vapour at N.T.P, [ In wash waters 0 015 .. 0-015 

O obtained per o.o. of 0, f in htxane 

ppllcd, as c.c. of vapour at-< in residue .. 0 033 .. 0-035 

f T.P. (. In Hash waters 0 028 . . 0-023 

), obtained Trace . . Traco 

no-nldchydes obtained per f in hexane 

.c. of o s applied in o.c.-{ ip residue . . 0-15 . . 0-811 

npour at N.T.P. .. I In wash waters 0 000 . , 0 013 


It will be observed that an increase in the per- 
itage of ozone in the air stream enhances the yield 
higher aldehydes. Further, a higher concentration 
ozone leads to the production of relatively larger 
lounts of the gaseous oxidation products. 

Discussion of results . — In all the experiments 
>st of the monobasic acid formed remained in the 
ict ion flask, and the quantity was of the order of 
loc.c. of monobasic acid vapour per c.c. of ozone 
plied. 

The formaldehyde isolated was divided almost 
ually between the reaction flask and the washing 
tin. The quantity obtained increased somewhat 
th the percentage of ozone in the air or oxygen. 
The greater part of the ozone and hexane con- 
med was recovered as higher monoaldehydes 
I her than as formaldehyde. The major portion 
these aldehydes remained in the reaction flask, 
oin a study of the quantity of hexane volatilised 
d of the quantity of ozone consumed, it is clear 
fit much of the hexane passed through the apparatus 
changed. Comparison of the volumes of ozone 
iisumed with the quantities of aldehydes and acids 
t nined show that the following reactions probably 
purred : — * 

«H i4 +70 2 =3(ViH 2n _ l CH0+3C m -- 1 H[ 2w -iCH0 
f60 2 4 3H/) (where w+n=6), and 

OpHgp-iCHO - 1.0 3 =C p H 2p _ 1 C0,H +O a . 
these equations represent the only reactions 
curring, then 7/6 times the volume of the alde- 
des f-13/6 times the volume of the acid obtained, 
ou Id equal the volume of ozone consumed. Actually 
c figure is 502*55 c.c. as against 493*5 c.c. Evi- 
ntly in some of the oxidising actions the three 
runs of the ozone molecule were active. 

A number of experiments with percentages of ozone 
rving from 0*09 to 1*72 gave very similar results 
regards the amount of the products obtained 
r c.c. of ozone reacting. That this similarity 
f’sists, even with very low concentrations of ozone, 
mvs that the oxygen of the air takes little or no 
rt in tho oxidation. 

Summary. 

The products obtained bv the action of ozone on 
"ling Ti-hexane are as follows : — 

) Aldehydes. — Formaldehyde, acetaldehyde (in rela- 
tively large quantities), and the higher aldehydes 
to hexoio. " , 

) A cid§ r — Rrobably all up to hexoio (this present 
in greatest quantities). ^ ^ yi) \ ' 


(3) Esters . — Primarily hexyl hexoatc (the presence 
of these compounds cannot be considered as 
definitely proved). 

(4) Traces or water, carbon monoxide and dioxide. 
The aldehydes of higher molecular weight than 

acetaldehyde arc not found in any quantity, owing 
to the readiness with which they arc oxidised to tho 
corresponding acids, and perhaps owing to the for- 
mation of esters from them. 

Acetaldehyde appears to be one of the chief 
products ; the hexane molecule, once attacked, 
apparently breaks down with case. 

This work was carried out on behalf of the Depart- 
ment of Scientific and Industrial Research, to whom 
we are indebted for permission to publish these 
results. 

Main Laboratory, 

Royal Naval Cordite Factory, 

Holton Heath, 
nr. Warcham, 

Dorset. 


NOTE ON THE ACTION OF BROMINE ON 
n -HEXANE. 

BY E. W. BLAIR, D.I <!., B.SC., A.I.C., W. LEDBURY, 
M.SC., A.I.C., AND T. S. WHEELER, B.SC., HI.D., 
F.K.C.SC.I., F.I.C. 

In the authors’ experiments on tho action of ozone 
on n-hexane (cf. page 287 t), a bubbler containing 
bromine with a small quantity of water was attached 
to tho end of the absorption system, to determine 
whether any unsaturated hydrocarbons were pro- 
duced. As the experiment progressed this bromine 
w r as gradually decolorised and finally two layers of 
liquid remained, the lower nearly colourless and 
the upper straw-coloured. A quantity of yellow 
crystalline solid was also observed. 

Tho latter was filtered off and shaken with ether. 
A portion dissolved, and on evaporating the ether 
yielded white prisms, which, on recrystallisation from 
pure hexane, had m.p. 87°, b.p. 219°, and appeared 
to be identical with ja-dibromobenzene. ' This Wf8 
confirmed : (1) by analysis ; (2) by flic fact that "the 
addition of pure p-dibromobenzene gave no depression 
of the melting point ; (3) by conversion on nitration 
into 2.5-dibromonitrobenzene. 

The portion insoluble in ether when washed with 
water, dried, and recry stallised from benzene, in 
which it was slightly soluble, yielded needles, m.p. 
212°. Mixed with tran#-bcnzeno hexabromide, pre- 
pared by the action of sunlight on a mixture of bromine 
and benzene, no lowering of the melting point was 
observed. 

Tho two layers of liquid were separated and ex- 
amined. The lower proved to be water. The upper 
was shaken w ith 0*$% caustic soda until colourless, 
and then extracted with ether. The extract was dried 
and the solvent evaporated. WMte crystals, which 
proved to be jj-dibromobenzene, w$j*e obtained. No 
othet v^odhcjEs wftr$ b isolated. „ In one experiment* 
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about 5 g. of p-dibroinobenzene and 1 g. of trans- 
benzene hexabromide were produced. 

In order to determine if the products were formed 
by the action of bromine on the n -hexane carried 
through the apparatus, or on some of its oxidation 
products, blank experiments were performed in which 
n- hexane, three times fractionated (fraction collected 
boiling within 0*2°), was volatilised into bromine in a 
current of nilmgen, the same apparatus being used. 
Identical products were obtained, in these control 
experiments, and in those with ozone, much of the 
hexane passed through unattucked ; a quantity of 
the bromine, too, was volatilised. 

When benzene was substituted for hexane and a 
similar procedure adopted, p-dibromobenzeno and 
/raw#-benzene hexabromide were again formed and in 
similar proportions. The rate at which they were 
produced, however, differed very little from their rate 
of formation from hexane, so that w ith the latter the 
presence of the henzenoid compounds in quantity 
in the bromine bubbler cannot- have been due to any 
slight tract*, of the aroma tie hydrocarbon in the 
hexane. 

The above results therefore seem to indicate an 
action, hitherto unobserved, of bromine on w-hexane. 
.No ring compounds, as far as we can trace, are reported 
in the literature as having been obtained by the 
action of bromine on it -hexane ; the nearest analogous 
result is the production of hexabromobenzene, 
(.YBr e , from secondary hexyl iodide and excess of 


bromine by heating under pressure at 220° (Be 
11 , 2247). The conditions necessary' for this n<w 
reaction appear to be the presence of excess of broi i- 
ine and of the hexane as a very dilute vapour. Tin- 
direct action of liquid bromine on liquid w-hexa ,c 
yields a liquid dibromohexane, b.p. 211° (Jahresbei . 
1862, 411). This result we have confirmed. 

The mechanism of the reaction is not clear. Sim • 
benzene volatilised into bromine by means of nitrogen 
yields results identical w r ith those given by hexane, 
it is possible that cyclohexane and then benzene are 
formed by oxidation of n -hexane by the bromine,] 
and that the benzene Is then brominated, by the great 
excess of bromine, to the hexabromide and the 
dibromo compound. J 

We hope further to investigate this phenomenon 
by allowing the vapours of benzene and n-hexano 
to mix ; also, by cooling the gas coming from tin -I 
bromine bubbler, to attempt to condense benzene 
or cyclohexane. Replacement of bromine by other 
oxidising agents, such as nitric acid, is contemplated. 

We desire to express our thanks to the Department 
of Scientific and Industrial Research, for permission 
to publish this note. 

Main Laboratory, 

Royal Naval Cordite Factory, 1 

Holton Heath, 
nr. Wareham, 

Dorset. 
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CAUSE OF THE LOW YIELD OF 
ALCOHOL ON FERMENTATION OF 
MOLASSES. 

1). N. GUPTA, M.SO., 31. D. SEN., M.SO., AND JC. 11. 

WATSON, M.\., D.SC. 

This investigation was undertaken at the suggestion 
Mr G. H. Dickson, Managing Director of the Indian 
stillery Co., Cawnporo, who showed that the yield 
alcohol from the fermentation of molasses was 
VM ys considerably less than that expected from 
analysis of the" molasses. He pointed out that 
s low yield was probably not due to bad conditions 
fermentation, bacterial infection, etc., because in 
« same distillery the yield of alcohol from vwhita 
wers was much nearer to that expected from 
:i lysis. He also stated that the spent wash from 
(lasses was able to reduce a considerable amount of 
blings solution. 

| 'be object of this investigation was to ascertain 
> cause of this low yield of alcohol and if possible 
tind a means of improving the yield, 
this low yield of alcohol from molasses is well 
mn (see Allen’s “Commercial Organic Analysis," 

! ed , vol. 1, p. 957). r Phe reducing power of 
nt wash is also known. In the “Chemists’ Year 
nk,” 1920, vol. 2, p. 8(K), for tin* determination 
invert sugar there is given a correction for non- 
rar suhstanees which reduce Folding's solution, 
principle being to ferment away sugars with 
wit's yeast and determine the reducing power after 
mentation. Harkin’ (.1. 1 DOG, 891) came to 

conclusion that the non-fenncntable reducing 
stances, returned as reducing sugar in the analysis 
molasses, and left in the spent wash, were not, 
lieient to account for the low yield of alcohol, 

■ did these substances inhibit the complete f ce- 
nt at ion of the sugars. In his opinion some 
(stance returned as sucrose both by optical and 
action methods was destroyed during fermentation 
bout giving any alcohol, even under conditions 
mg a. very good yield of alcohol from sucrose. 

Fermentation experiments. 

* 

\!l our experiments were made on a sample of 
lasses le ft in the manufacture of sugar from 
ban (jh)tr. It gave the following figures on 
ilvsis : Reducing sugars 17-8% ; sucrose (by 
• gets process) 974%; other organic matter 
ii sugars) 144)%; ash 0*5%; water 29-7%.^ 

'or analysis, the molasses solution was puriiied 
treatment with normal haul acetate, the excess 
lead was removed by disodium phosphate or 
hogeti sulphide, and the cupric reduction method 
fumi’trie and gravimetric.) and polarimetrie method 
‘ employed for determining sugar, the inversion 
ng olTected by invert ase in preference to acids. 

reducing sugars were determined by the cupric, 
net ion method and the sucrose by the polari- 
i lie method, using Clerget’s formula for calcu- 


lation. The total sugar as reducing sugar, was 
obtained by adding the amount of reducing sugars 
and the equivalent of the sucrose. The total sugar 
as reducing sugar was also determined direct by the 
cupric reduction method, the inversion being effected 
by invert use. The two methods gave 57*2 and 
5(>-8% respectively, and the mean, 7)7-0%,, was 
taken as tin* percentage of reducing sugar in the 
molasses. As pointed out by Marker (loc. at.), the 
amount of reducing sugar returned is higher 
viz., 09 9% — if th<‘ inversion is effected by acid. 

A. La oje settle fermentation. -The weight of 
molasses used was 27)45 kg., the volume of wash 
1792 litres. Initial sp gr. 1-0491, final sp. gr. 

1- 0192. 500 ee of wash" were distilled, and the 

distillate was made up to 500 e e. The alcoholic 
distillate had d 0-9995. 2545 kg of molasses eontaui 
sucrose and reducing sugars equal to a total of 1450 
kg. of reducing sugars which, according to Pasteur, 
should yield 718 kg. of alcohol. The actual yield 
was 020 kg, or S(>-9% of Pasteur's maximum 
practical \ield. (Figures supplied hv the Indian 
Distillery Co.) 

/>’. Sew i-lonjc seole ft rmentation -Molasses used 
17-24 kg. Initial sp. gr of wash 1-054, final 1*018. 
Volume of alcohol obtained, 4-2 litres of d 0-82o and 

2- 5 lit res of d 0-945. 17-24 kg of molasses contain the 
equivalent of 9-82 kg. of redwing sugars which, 
according to Pasteur, should yield 4-80 kg of alcohol, 
'flu’ actual vicld was 9-97 kg. of alcohol or 81-0%, 

C. Laboratory fermentation. -All precautions wen' 
taken to steiilise the molasses by boding and dis- 
solving in boiled distilled water. 1 lie wort was 
pit died with active yeast obtained from the Indian 
Distillery Co., and fermentation was carried out at 
99° 95° in previously sterilised bottles, the mouths 
being closed by cot ton- wool. 

Molasses used, 140 g. , volume of wash, 700 c e. ; 

0- 5 g. of ammonium sulphate and 0-2 e c. of con- 
centrated sulphuric acid wore addl'd. 

Initial sp. gr. 1-048 to 1-052 ; volume of active 
yeast solution added, 150 c. c. ; total volume of 
fermented wash, 910 e.e. ; final sp. gr. T0lf> to 

1- 020; volume of active wash icservciMor next 
hatch 150 ee.; volume of wash distilled, 7(H) e.c. 

A series of eight experiments was carried out. 
The yield of alcohol* obtained in each experiment 
is recorded in column 2, the yield expressed as 
percentage of Pasteur's maximum practical yield 
m column 9. The redwing power of the spent wash 
was determined in each experiment and the equivalent 
of reducing sugar is recorded in column 4. In 
column 5 is given the. corrected value for sugar in the 
molasses, obtained by subtracting the amount of 
reducing substance in the spent wash from the 
original figure for reducing sugars in the mo usses, 
and in column (i is given the yield of alcohol reckoned 
from the corrected value for sugar in the molasses, 
and expressed ns percentage of Pasteurs maximum 
practical yield. D 
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These figures show that the reducing substance 1< ft 
in the .spent wash entirely accounts for the low yield 
of alcohol from the molasses. 

This insult is in direct eonti ad id ion of that 
obtained by llaiker {lor. cif.) He does not mention 
tin* source of the molasses examined, but it contained 
more ash and loss reducing sugars than our sample, 
and. especially, it ^iiY(' much less reducing sub- 
st anec in the spent wash viz , 2-4 0% on the weight 
of molasses, whilst our sample gave Sd 

'Sal arc of 'the rcdttcirnj substances bjt in the spr nt li'inh. 

Prufo syv It appealed possible that t lie reducing 
substances left in tlie spent wash might be sugars 
such as pentoses unfeimentud by 01 dinary yeast. 
The oiiginal molasses gave the f u 1 'final test for 
pentose and the spent wash gave a small quantity of 
osa/.one which, on puiitiealion melted at lob 1 ' —158" 
(cf arabmosa/one, m p I5S°, \\ losazone, m p 158'). 

JVntoses were determined in the oiiginal molasses 
b\ the method of (bint her, do Chalmot, and Tollens 
( Her , 181)1, 24, ‘4575) and found to be present to 
the extent <4 1*2% 

(ihilosr 'This unfermentable sugar has been found 
in sugar-cane molass<*s in amount > varying from 
1 to as a result of the a< t ion of the lime list'd in 
elarilie.il ion upon the inveit sugar of the juice. 
Xot being fermentable it is found as a. constituent 
of the vmasse fiom molasses (list illei ies (Pellet, 
Hull Assoc (‘him Suer, 16, 1181; 19, S54; Browne, 
“ Handbook of Sugar Analysis," p b2D) It was 
thought, at fust that the reducin'* substances present 
in the molasses and spent wash under investigation 
might be* eh icily glutose, (‘specially as the spent, 
wash is optically inactive and aqueous solutions of 
glutose an* said to show no percept i blc optical 
activity. Hut according to the liteiature glutose 
forms an osazone, and t his was confirmed by preparing 
a sample of glutose, which gave a good yield of 
osa/.one, crystallising in yellow, lustrous, silky 
needles, m p. 1SL 1S2 . Hut, as the spent wash 
gives only a very small yield of osa/.one. of which 
1 he melting point corresponds to that of a pcnto.su- 
7, one, it cannot contain an\ appreciable quantity of 
glutose. 

(h'ljanic U( a/s The red '.i in# piopevties of the 
spent wash cannot be due to am ordinary organic 
acids with reducing j >1 opei t ie.s, as t hese aie all pre- 
eipitated by normal lead acetate, whereas this 
reagent do( i s not ivnimr the reducin'* substances 
from the spent wash 

(hurts. A good deal of the dissolved matter is 
precipitated from the spent wash hy stroll# alcohol, 
and, conversely, a good. deal of solid is left on 
exhaustively extract in# with alcohol the residue 
obtained by evaporating the spent, wash to dryness. 
The reducing power resides childly in the fraction 
insoluble in alcohol— c.g., 100 g. solid matter gave 


57*5 g. of residue insoluble in alcohol and 42-5 # 
extracted by alcohol ; reducing substances in th, 
insoluble residue (reckoned as reducing sugai ] 
15 b #. ; in the substance extracted by alcohol 
4.4 (r. Tlic substance* insoluble in alcohol was oxi- 
dised by nitric acid {d 1*2) and gave a good yield 
of mucie acid - viz., 100 g. gave 12-5 g. of crude 
mueic acid which, on recrystallisation gave 5 #. 
of pur<* mucie acid melting at 2 * 5 2 lb and a second 
crop of 2 b g. which almost entyjlby melted h(*low 220 ’ 
This large yield of mueic acid proves that the reducing 
propert ies of the sx>cnt wash are chiefly due to 11 
gum of the galactan typo. In order to obtain further 
proof of this the spent wash was hydrolysed with 
5% sulphuric acid for 18 — 24 hours. Some increase in 
reducing power was at first observed, but after pro 
longed boiling the reducing power actually decreased 
K veil after this protracted hydrolysis the bulk of 
the gum remained unchanged, as was seen by it' 
insolubility in alcohol. A portion of the hydrolysed 
spent wash, 2*5 g of reducing substance, yielded 
0*5 g of crude osazone which was fractional!) 
crystallised from acetone. Only one puie osazone 
could be isolated from it; this melted at 102° — MW 
and was, therefore galaclosa\one. The initial increase 
in reducing power followed by eventual decrease 
can be explained on the assumption that the gum is 
partly of the galactan and partly of the xylan type 
and on hydrolysis it gives galactose and pentose, 
which latter 0 decomposed by protracted boiling 
with acid, giving furfuraldehyde. 

The occurrence of such a gum in cane-juice, ghin, 
or molasses has not been previously 7 described 
Heiiot (“ Manufacture of Sugar from tin* Cane ami 
licet,” pp. 128, 144) mentions the occmrence of 
xylan in sugar-cane and juice. But, as xylan s 
precipitated bv lead acetate and, moreover, is 
(pii'-kly hydrolysed on heating vvilh dilute hydio 
chloric, or sulphuric acid (Browne, Joe. cit., p. 5 55), il 
cannot he the, reducing substance which we liavi 
found in tin* spent wash, which is not precipitat'd 
by lead acetate and is very resistant to hydrolysis 
Moreover, xylan would not yield mucie acid mi 
oxidation. 

Other gums which are mentioned as occurring m 
cane-juice art* dextran and lev an produced by 1 Wo 
action of bacteria But these substances yield 
dextrose and law nlosc on hydrolysis and would not 
give mucie acid on hydroly sis. 

( inclusion . 

(1) This investigation has shown that in molasses 
prepared from Indian < jfuu\ the low y ield of alcohol mi 
fermentation is almost entirely due to a gum, wlmli 
011 account of its reducing properties is return'd 
as reducing sugar in the analysis of molasses. Tin- 
guni is very resistant- to acid, hydrolysis and yield'' 
no dextrose, or hevulose oil protract'd acid hydrolysis 
It gives a good yield of mueic acid and is, there ton- 
partly' of the galactan type. It may be imv! 
gum of the galaeto- xylan type. 

Jt is intended to ascertain whether this gum coiiM 
be used as a substitute for other gums which a if 
employed as mucilage or in textile printing etc. 

Technological Institute, UP., 

(Ittwnpore. 
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the amino-nitrogen of wool in 

RELATION TO CHLORINATION. 

BY S. R. TROTMAN AND C’. R. WYCHK. 

The reactions which take place dining the ohlorina- 
nii of wool are obscure and difficult to investigate, 
,it it is supposed generally that the first action is to 
induce chloramines, of the type R-NHCl or 
CO-NHC1, whilst. further treatment results in 
u> breaking down of the keratin molecule into simpler 
llorinated compounds and sulphuric acid. Moulder 
nd Latreille ((’him. et Ind , 1 10, 030 0*1-) 

nim’st that stable chloramines art* formed and that 
ie hydrochloric acid thereby produced is fixed by 
on-chlorinated amino compounds, forming sub- 
auces of tlm type R*00*NHR,HCI. It must be 
hserved that , if the keratin molecule is built up in 
in* manner of a polypeptide, the number of free Kit, 
lotips capable of reacting with chlorine must be 
Dinparatively small. No direct evidence appeals to 
a\e been published concerning the amount of 
mino-nitrogen present in wool, although various 
hservors have determined the percentage of nitrogen 
i oidinary and deaminated wool. Dating the course 
f some' investigations upon the. unshrinkable 
msh, it became, desirable to try to determine both 
he amount and nature of the amino groups present 
4 wool, by direct measurement of the nitrogen 
voiced. The following method was adopted. 



A weight'd piece of dry, purified webbing was placed 
n flask, "A (Fig. 1), together with some water. The 
out ('ids of the thask Avert* boiled to expel occluded air 
nd the flask was then connected, as shown, with a 
irbon dioxide generating apparatus, a tap funnel, 
md a delivery tube dipping beneath the surface of 
odium or potassium hydroxide solution in B. 


The tap funnel having been closed, the air was 
completely’ displaced by carbon dioxide. A solution 
of sodium nitrite in hydrochloric acid an as then intro- 
duced by means of the tap funnel. 

If any amino groups attached to aliphatic residues 
are present in wool, there should be an evolution of 
nitrogen at. the ordinary temperatures. To expelthis, 
a sIoav stream of carbon dioxide avhs passed through 
the apparatus for about three hours. The gas 
collected in tlu* receiver an as alloAved to stand in 
contact an it li potassium hydroxide for some time, to 
free it from carbon dioxide. It was then transferred 
to a pipette, measured, and analysed, nitric oxide and 
oxygen being removed successively by means of 
ferrous sulplmle, and pyrogallol. The diuzotisatinn of 
wool is a slow process, at the ordinary temperature, 
requiring at least 24 hours. After collecting any 
nitrogen formed b\ decomposition of aliphatic amino 
groups, the fabric v\as allowed to soak in tlu* nitrous 
acid solution for from one to two days. If was then 
removed, washed with water, replaced in the flask, 
and the air again expelled by carbon dioxide. Cuprous 
chloride solution was then run in, through the tap 
funnel, and the contents of the flask were boiled 
gently to expel the nitrogen. r lh<* last traces were 
again swept out by means of carbon dioxide, lhc 
gas collected was analysed as before. The results 
of these experiments proved, quite conclusively, 
that wool contains amino groups attached to both 
aliphatic and aromatic residues. Several different 
kinds of wool were tested, and in every ease there* was 
an immediate liberation of nitrogen, followed by a 
further evolution, when the dia/.otised product was 
boiled with an, ter or cuprous chloride solution. The 
percentages obtained, however, Avert* not constant. 

Some figures are given in the following table : - 


% X liberated 
KiVpl. no. In tin* w»ld. 

1 . . <> 2r>7 

2 . . » .178 

. . 0 257 

4 . . 0 100 


N liberator 

Total % 

n boiling. 

0 301 

o r.dl 

0 170 

0-.A48 

0 J 30 

0 387 

0 23(1 

0 420 


It was found, subsequently, that the azo compound 
of wool is decomposed slowly during the process of 
diuzotisatinn and that the percentage of nitrogen 
obtained, on boiling, depended upon the interval 
betAveen the first and second parts of the experiment . 
An experiment, in which arrangements were made to 
prevent loss due to this cause gave for the total 
ammo-nitrogen 0*785%. But the manipulation was 
\<*ry difficult, since a large volume of nitric oxide 
was also produced. Further tests are being made. 
Jn the last ease the total nitrogen present in the 
original and deaminated wool was determined. The 
loss was o :i5(>%, i.e., less than the total amino- 
nitrogen present. This difference agrees with that 
obtained by E. R.Trotman (J. Soc .Dyers and Col. ,1924, 
40, 77), but is much less than that given hy Benz and 
Farrell (4 , 1897, 406), namely from 0*1 to 1*2%. 
Kami’s statement (J., 1914, 251) that no amino 
groups are present may he referred to, whilst Gcbhard 

D 
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(.1., 1010, 040) say s that no nitrogen is given off when 
dia/.ot ised wool is builcd The* fad that the total 
ammo-nitrogen gieater than the diilerenee between 
tin 1 pcirenl age of nitrogen presenl in oidmaiy and 
doanmiatod wool must indicate 1 li.it mtro^amme^. 
of tlie t \ pe i! • N ( N( ))1 5 have lx « n formed from 
imino groups 'This is important, because tlio 
Lichcimunn tost for mmio gioups is not applicable to 
keiatin, after dia/.ot isat ion and d< a minat ion, owing 
to secondary icadions disguising the colour If 
wool contains as ninth as l'\, of amino-nitrogen 
this would be ijuile iiiKulbeient to account for the 
ehloiine nliah is absoibed during chlorination, as 
will hr sei ii lain lb-nee it appears unlikely that 
the ammo groups play a very important pait m the 
reactions eoneerned 'This is indicated also by the 
following «*\pei iments 

(1) Several spec miens of knitted fabric were 
diazotised and deammatrd by piolonged heating at a 
low temp(‘ratuie It was found that deamination 
did not pioduee structural damage such as is associ- 
ated with bndlv < hlorinated sample s (< f Trot man, d . 
Ib22. UlllT) Ihi * , shrinkages of the oriental and 
deammated tabins were exactly the same; the 
tensile stiength and elasticity weir also unalteied. 
'Thus m t he ease of a y arn 

'I't-ieil*' 

I 1 1 a i< it v. strrnirl Ii 

< irkMn.il v-u ii . . . . . . . I > J . . 7 10 

Df.miiu il< (I \ iru . .’o ii . . 7 U 

\\ hi'ii deammated woollen fain ic s aie eliloi mated 1 hey 
lireome unshrinkable. 'The fabric is neither mme nor 
less sensitive to the tieatnieiit, the stiuetuial damage 
produced being practically the same in both eases 

(2) The total chlorine absoibed I * v ordinaiv and 

deaminated wool is practically the same, namely, 
from 21- to and in both eases the late of absorp- 

tion is almost identical. Wlaui wool or deaminated 
wool is treated with chlorine, then- is, at lirst, a very 
rapid disappearance of chlorine, followed by a slow 
and giadual absoi ption Thus, the curve consists 
of two distinct portions (Dig 2) 



Fi« 2 . 

This appeals to indicate that both adsorption and 
chemical action take place, at first simultaneously', 
and after adsorption has ceased, chemical action 
only. 'These points will he dealt with fully in a later 
paper, hut tin- following cxpei iments were made 
with the object of separating the total chlorine 
adsorbed and that which enters into chemical com- 
bination. 


A purified knitted fabric was soaked in excess of 
eldorme water till absorption ceased. It was then 
washed several times with an acidilied solution of 
hydrogen peioxide to remove adsorbed chlorine. 
It is known that the combined chlorine of chloramines 
is not liberated by hydrogen peroxide. After 
thorough washing, the residual chlorine was deter- 
mined b\ boiling a weighed piece* of the fabric with 
fuming nitric acid in the presence of silver nitrate. 
The experiment was then repeated with the same 
fabric after dia/.ot nation and deamination. 'Hu* 
results wen* : 

of ( oinblnnl olilorlnc 
on dry tabrlo 
No 1. No. 2. 

Ordinal fabric- ( H . . Mi 

iio.unmiitcl t.»bii<' .. •> 1 . 7)7 

After treatment with hydrogen peroxide, the 
fabric still liberated incline from potassium iodide 
in the piesenee of an acid. 'This power was only 
destroyed very gradually by piolonged boiling with 
water. Win n wool is washed, after chlorination, 
with (-old w .del , adsoihed chlorine is relained even 
attei 2f boms* continuous washing It is expelled 
by boiling with water In oik* experiment, after 
washing m a st 1 cam of running cold water for 
24 hours, the faluie was hoik'd with water four times 
for half an hour. It still liberated iodine from 
potassium iodide The icsidual chlorine was in two 
ditferent- experiments- (1) 04)°^ and (2) 0*7%. 

It is evident that these chlorine compounds must be 
comparatively stable (</. Member and Lalreille, 
lor rit ). 

It lias been shown already' (Trot man, he. ril ) 
that during the chlorination of wool, both nitiogen 
and sulphur are dissolved, the latter as sulphuric 
acid. The following confirmatory experiments have 
been mack'. 

Pure cashmere wool was soaked for 24 hours in 
cldorinew ater The total quantit y of chlorine absorbed 
was 22-l'h, After tilt ration the tiltrate contained 
dissolved sulphur 0*4t)° o and dissolved nit rogen 1*11% 
on the weight of wool. The filtrate was hoik'd, for souk* 
time, to expel eldorme and then evaporated to dryness 
at a lowtcmperature. Thediy residue still reacted w itli 
potassium iodide. Its aqueous solution gave the biuret 
reaction and precipitated tannic acid. It was partly" 
soluble in alcohol. When the alcoholic 1 extinct was 
evaporated to dryness tlu- residue still liberated iodine 
from potassium iodide, as also did the insoluble 

portion. 

SiuHnittry. 

(1) Wool contains both aliphatic and aromatic 
amino groups 

(2) Thetotal am mo-nit rogen is probably about 0 7‘Jk 

(d) 'l'ht* total amino-nitrogen is greater than that 

lost by deamination Hence probably imino 
gioups are present. 

(4) 'The Liiebermaiin reaction gives ineonelusivi 
results with wool. 

(.■>) Ordinary and deaminated wool have the same 
shrinkage, elasticity' and tensile* strength, and 
absorb practically the same* amount of chlorine 

(<>) During chlorination of wool, chlorine is both 
adsorbed and enters into chemical combination 
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(7) The prolonged action of chlorine gives rise to 
sulphuric acid and soluble nitrogen compounds. 
The latter contain firmly combined chlorine 
and arc only decomposed b\ prolonged boiling. 
The chlorinated wool contains approximately 
6% of chlorine which cannot be removed by 
means of hydrogen peroxide and which is 
only expelled by boiling. 


PREPARATION OF ETHYL ACETATE 
AND ETHYL ACETOACETATE. 

BY KENNETH CHARLES ROBERTS, M.SC. 

Preparation and purification of ethyl acetate. 

As a preliminary to the study of the preparation 
f ethyl acetoacetate, various methods of preparing 
ud purifying ethyl acetate have been subjected to 
ritioal investigation. 

Wade (Chom. Soe. Trans., 1905, 87, 1(556-10(58) 
escribes two continuous processes for the preparation 
f ethyl acetate. The “ fast ” process is claimed to 
i\c a product containing approximately 77% of 
ster, whilst the “ slow ” process, using equi molecular 
uantitics of alcohol and acetic acid and only a 
cry small quantity of sulphuric acid, is claimed 
d give a product containing 85% of ester. These 
iclds appear surprisingly high when compared 
,'ith those obtained in the ordinary way from 
nxturcs of ethyl alcohol and acetic acid. 
r rhe residue in the slow ” process was observed 
L> accumulate appreciably (loc. eit , p 16;>9) ; it. is 
n possible to see bow tins can be so -the residue 
eing mainly water— -and vet the process still be 
ruly continuous, maintain its initial efficiency 
dthout a falling olf in the percentage' of ester in 
he distillates The small quantity of sulphuric acid 
sed must act largely as a catalyst, and there is, 
hereforo, no apparent reason why the ordinary 
fpiilibrium for an equimoleeular mixture of alcohol 
nd acetic, acid should be displaced to give' a proeluet 
ontaining 85% of ester as claimed by Wade. 

As regards the “ fast *’ continuous process, it. may 
)i‘ assumed without appreciable error / that, the 
esidue after distillation is negligible*. If then, the 
iw of mass action is applied to a mixture containing 
riginally 1J mols. of alcohol and 1 mol. of acetie* 
cid, it may be shown that the pistillate must 
ontain about 18% of alcohol. This is not in 
givcmcnt with Wade’s figure of 12%, but agrees 
v it h the 19% observed in this investigation. 

Wade s method of analysis is difficult, to interpret, 
s intricate, and is also limited in its application owing 
o the proximity of the boiling points of the ternary 
md ester-water mixture's (7(KV’ and 7t)45’, 
• ■spec lively, loc. at., p. 1666). 

The practical investigation of the Wade processes 
s described below, and the yields of ester based 
hi a different method of analysis are in both ease's 
ower than those given by Wade, as was anticipated. 

The following is a summary of the analytical 
Method used in this investigation : A few grams of 
he crude ester are weighed out, and tlm free acid 

> 


is titrated with standard alkali The ester is then 
saponified with excess of '2X caustic soda, and tlm 
quantity of ester determined h\ titration with 
standard acid The liquid is then distilled until 
all the alcohol has passed o\ er, the quant it > of alcohol 
being obtained by a demsity measuiemeiit. From the 
total alcohol thus obtained, that formed by saponi- 
fication is deducted, and hence the original alcohol 
obtained Water is obtained by difference. 

The above method is not applicable in presence 
of a fifth constituent -re/, ether. Also, to cosine* 
accuracy, density determinations must be made* 
within 0*1 of the* temperature for which the* table's 
used arc given. Duplicate* analyses of a single* 
distillate* gave* perfect I \ concordant. re*sults 
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Product D is thus the only one which lends itself 
readily to purification by iractionation. 

When a further 200 c.e. of this mixture of acetic 
aeiel and alcohol was run into the* residue in process 
B, the* yield of ester tell to 1:)% by weight of distillate, 
thus showing that the' process is not. truly continuous, 
as hael be*cn anticipated from theore*tical 
considerations. 

In process the procedure is as follows : I la* 
mixture* is he*ated uneie*r a reflux condenser em a 
water- bath for It) minutes until equilibrium is 
attained, and the liquid then elistille'd from an oil-hat h 
at 150°. The figure of 20 e* c concent rated sulphuric 
acid is arrived at from thermo-chemical considerations. 

It will be S(*e*n from the table* that* process A is 
wasteful of absolute alcohol, and the high alcohol 
content of the product makes purification very 
difficult* This process is, therefore, eliminated as 
a profitable seiurce* <»f e*th\l acetate. Process B is 
much more clhe*ie*nt, but less so than process ( 
which lends itself very readily tee tlm method of 
purification elaborated below. A derailed comparison 
of processes B and (’ in this connexion is guen later. 


M( th'd <>f purification. 

Wade* mentions (loc at, p. 1668) that .alcohol 
rn purity may be* removes! by re*pe*atcd shaking with 
nd distillation from water, but no data are given, 
’his principle was adopted, and the* following 
csults were* obtained *- , 
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(.1 , I ll 1 0 , f>40) savs that no nitreigem is given oil wlum 
elia/otised wool i.- healed The fact that tin* total 
amino-mi iojj< n is <jp ,;tcr than tin* ditlrremec between 
I he j)oi< outage ( '1 mlrogin jm m nt in ordinaiv and 
dcaiiiiniicd wool nm^t indicate Ili.it nit lo^amim -g 
of tin* t\|)c lb\(\(>)|F, lia\ c liccn formed fimn 

imino croups 'Tins is important, because* tin* 
laelM imann list for imino croups is not applicable to 
keratin, after diu/ot isat urn and d< animat ion, eiwing 
to seeondar\ react mns di>gmsmu the colour. It 
wool eontaiiH as Hindi as I of amino-nitrogen 
this would he <pnle i n.su 111 e lent to account for the 
chlorine wliah is absorbed dining chlorination, as 
will In sn ii lit<i Heme it appeals unlikely that 
the ammo comps play a vcjy important par t in the* 
reactions concerned This is indicated also by the* 
follow mg e\pei iments 

(1) Sewial spet imens of knitted fabne Mere 
dia/otised and < lea ni mat ed b\ prolonged heating at a 
low' tcmpeiatnie It was found 1 hat deamination 
did not produce structural damage such as is associ- 
ated with baellv < Idorinaled samples (ff Trotmun, .1 , 
lt>22, 2lbr) k I ie di linkage". of 1 he original and 
deaminated bibiiis wck* exaetlv thr* same; the 
tensile strength and elastic it\ A\eie also unaltered. 
T hus in the ( ase ot a \ arn 

'IVihiIi* 

1.1 i-ti ity '»tr« iil’Ui. 

i >i i!/lin! van . . l'» J .7 It) 

lM'.mnn ik’tl \ ,iru . . . . . J'l. . 7 II 

\V hen d<*aminided woollmi fa In i< s ate ehloi mat<*d tliey 
become unshrinkable The fabiie is neither more nor 
less sensitise to the tieatmeiit, the structural damage 
prexlueed Ixmig praet ically t In* same* in both ease's. 

(2) Thu total chlorine absorbed by ordinary and 
deutn muted wool is practically the* same, namely, 
from 21 to TV’ () , and in both east's the rate of absorp- 
tion is almost identical. When wool or deaminated 
wool is treated with chlorine, there is, at first, a ver> 
rapid disappearance of chlorine, followed by a slow 
and gradual absoiption dims, the curve consists 
of two distinct poitmns (Fig 2) 



This appeals to indicate that both adsorption and 
chemical action take place*, at iirst sinmltaneoush , 
and after adsorption has ceased, chemical action 
only. These ponds will he dealt with fully in a later 
pa pm*, hut the following c\ pci iments weic made 
with the object of sepaiating the total chlorine 
adsorbed and that which enters into chemical com- 
bination. 


A purified knitted fabric was soaked in excess of 
chlorine water till absorption erased. It was then 
washed several times with an acidified solution of 
h \ d n 'gei i peioxide* to remiove* adsorbed chlorine 4 . 
It is known that tin* combined chlorine of chloramines 
is not Ida rated by hydrogen peroxide. After 
thorough washing, the nsielual chlorine was deter- 
mined bv boiling a weighed piece of the fabric with 
fuming nitric ae-id in the* presence* of silver nitrate. 
The experiment was them repeated with the same 
fabric after dia/.ot isat ion and de amination. The 


iults were* : 

'\j uf combined chlorine 


on drj fabric. 


No 1. No. 2. 

Original fabrb 

ei <1 . 5 K 

1)( >i ml t i.i t«*< 1 1 .i lii ic 

1> 4 . 5-7 


After tieatmemt with lpvdiogen peroxide, the 
fabric still liberated iodine* from potassium ioelide 
in the piesemce* eif an acid. This power was only 
destroy'd very gradually b\ piolonged boiling Avith 
wate*r. When anoo! is waslied, after chlorination, 
with cold water, adsorbed e blorine is letained even 
after 21 boms' continuous washing It is expelled 
h\ boiling with water In one* experiment, after 
washing in a stieam of running cold Avater for 
24 hours, the fabric was boded with water four times 
for half an hour It still liberated iodine* from 
potassium ioelide*. The* ivsidual chlorine* was in two 
ditlVrent experiments- (1) <H>% and (2) 0*7%. 

It is evident that t l»e*se* chlorine compounds must be 
eomparat i v ely stable (r/\ I\le*uuie*r and Latrcilley 
lor cit ). 

It has been shown already (Trot man, lor. cit.). 
that during tin* ehloi mat ion of wool, both nitmgenj 
and sulplun are dissolve*d, the latter as sulphuric! 
acid. r rhe fe>lle>v\ing eemtirmatory experiments havci 
be*e*n made 4 . t 

Fun* cashmere wool was soaked fe>r 24 liours in- 
e*lile»rine water. The* total quantity of e'ldorine absorbed 
xvas 22-1 ° () . Vtte*r lilt rat ion the* tilt rate contained 
dissolv edsiilpbur 0 41b’,', and dissolved nitrogen 1 1 1 ° 0 
on the weight of A\oe>l The filtrate* was boiled, for some 
time*, to expel chlorine and them evaporated to dryness 
at a le >av temperature 4 . T he dry residue still reacted Avith 
potassium iodide Itsaepieems solid ion ga\ e Hie 4 biutyt 
reaction and precipitated tannic aeiel. It was pat fTV 
se)l u bl<* in ale*ohol When the alcoholic extract was 
e*vape>rated te> dr\ ne-ss the resielue* st ill liberated iodine 
from potassium loeluk*, as alse> did tins insoli ble 
port iem. 

Su m war if 

(1) AY ool contains l>e>tli aliphatic and aromatic 
amino groups. 

(2) TTie* total ammevmtmgem is probably about 0 7",,. 

(.4) The total amino-nitrogen is greater than that 

lost by d«*amination. Hence probably imino 
gnmps are pre*se*nt. 

(4) r fhe Lieberinaim reaction give's ine*onelusive 
re ‘suits Avith wmol. 

(. 7 ) Orelinary and deaminated avooI have the same? 
shrinkage, elasticity aiiel te*nsil(' strength, and 
absorb practically the same amount of chlorine. 

(0) During chlorination of wmol, chlorine is both 
adsorbed and ente*rs into chemiieal combination. 
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(7) The prolonged action of chlorine gives rise to 
sulphuric aeul and soluble nitrogen compounds. 
The latter contain Jirmly combined chlorine 
and are only decomposed by prolonged boiling. 
The chlorinated wool contains approximately 
(j% of chlorine whieli cannot be removed by 
means of hydrogen peroxide and which is 
only expelled by boiling. 


PREPARATION OF ETHYL ACETATE 
AND ETHYL ACETOACETATE. 

BY KENNETH CHARLES ROBERTS, M.SC. 

Preparation and purification of ethyl acetate . 

As a preliminary to the study of the preparation 
f ethyl acetoaeetate, various methods of preparing 
nd purifying ethyl acetate have been subjected to 
ritical investigation. 

Wade (them. Soc. Trans., 1905, 87, 1C5G— IGfiS) 
(‘scribes two continuous processes for the preparation 
f ethyl acetate. The “ fast ” process is claimed to 
ive a product containing approximately 77% of 
ster, whilst the tl slow ” process, using equimnlecular 
uantities of alcohol and aeetie acid and only a 
cry small quantity of sulphuric acid, is claimed 
i) give a product containing 85% of ester. These 
ields appear surprisingly high when compart'd 
nth those obtained in the ordinary way from 
dvfurcs of ethyl alcohol and acetic acid. 

• residue in the " slow " process was observed 
/ i cumulate appreciably (toe cit ., p. 1959) ; it is 
n possible to see how this can be so — tin* residue 

* mainly water— and yet the process still be 
3 .j continuous, ?.e., maintain its initial efficiency 
Without a falling off in the percentage of ester in 
he distillate, 'the small quantity of sulphuric acid 
Led must act largely as a catalyst, and there is, 
herefore, no apparent reason why the ordinary 
quilibrium for an equimoleeular mixture of alcohol 
nd acetic acid should be displaced to give a product 
ontaiuing 85% of ester as claimed by Wade. 

As regards the “ fast " continuous process, it may 
je assumed without appreciable error, that the 
(‘sidue after distillation is ineligible. If then, the 
\v of mass action is applied to a mixture containing 
Aginally 1 1 mols. of alcohol and 1 mol. of aeetie 
eul, it may be shown that the djstillate must 
ontain about 18% of alcohol. This is not in 
^grecment with Wade's figure of 12%, but agrees 
vith the 19% observed in this investigation. 

Wade's method of analysis is difficult- to interpret, 
s intricate, and is also limited in its application owing 
o the proximity of the boiling points of tin; ternary 
md ester water mixtures (70-3° and 70-45", 
espectively tor. cit., p. J 006). 

The practical investigation of the Wade processes 
s described below, and the yields of ester based 
>n a different method of analysis are in both cases 
ower than those given by r Wade, as was anticipated. 

The following is a summary of the analytical 
net hod used in this investigation : A few grams of 
ho crude ester are weighed out, and the free acid 

> 


is titrated with standard alkali The ester is then 
saponified with excess of 2.Y caustic soda, and the 
quantity of ester determined by titration with 
standard acid. Th<‘ liquid is then distilled until 
all the alcohol has passed o\ cr, t he quant it y of alcohol 
being obtained by a density measurement From t ho 
total alcohol thus obtained, that formed by saponi- 
fication is deducted, and hence the original alcohol 
obtained. Water is obtained by difference 

The above method is not applicable in piesence 
of a fifth constituent (.{/., ether. Also, to ensure 
accuracy, density determinations must lu* made 
within t)‘l° of the temperature for which the tables 
used are given. Duplicate analyses of a single 
distillate gave perfectly concordant results: — 
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Product (- is thus the only one which lends itself 
i caddy to purification by fractionation. 

When a further 200 e.c. of this mixtun' of acetic 
acid and alcohol was run into the residin'/ in process 
JB, the yield of ester fell to 73% by weight of distillates 
thus showing that the process is not truly continuous 
as had been anticipated from theoretical 
considerations. 

In process (J, the procedure is as follows . I he 
mixture is heated under a reflux condenser on ft 
water-bath for It) minutes until equilibrium is 
attained, and the liquid then distilled from an oil- hath 
at 130°. ’ The figure of 20 c.e concentrated sulphuric 
acid is arri ved at from t hermo-chemical eonsiderat ions. 

It will be seen from the table that process A is 
wasteful of absolute alcohol, and the high alcohol 
content of the product makes purification veiy 
difficult. This process is, theictore, eliminated as 
a profitable source/ of ethyl acetate. Process It is 
much more efficient, but less so than process C 
which lends itself very readily to the method ot 
purilicat ion elaborated below. A det ailed comparison 
of processes P» and (■ in this connexion is given later. 


Mi Ihrd of puri fication. 

Wa.lr .unit ions (lor. fit, V ■ lww ) tlml alcohol 
m purity may he removed by repeated shaking with 
.ml distillation from water, but no data arc' given, 
liis principle was adopted, and the following 
es ults were obtained : 

W.it. I iah<>/2 1 WaU-rijitlo 4 1 
. iMu'pnsitlllM I, HOli.lt loll, lllstlll.il ItHH dHtlllation. 

•-tor .. 

VaU*r .. .. d2 
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The loss of ester is thus very slight, and about 75% 
of the alcohol originally present is left behind in the 
Hash at (a<-h distillation. Wade states (p. HifiS) 
that oiilv .‘{0% of the alcohol is left behind after each 
distillation from water, but does not state the amount 
of water used. 

The ‘2% of aleohol left after this treatment may, 
if desired, be readily removed by fractionation 
without, serious loss of ester. It is also insufficient 
to interfere with drying processes to any extent. 
(Potassium carbonate and other agents are not 
completely effective in presence* of much aleohol ) 

The separation by distillation from water depends 
on the volatility of tin* aleohol in tin 4 aleohol water 
mixture (bp 78*15 ) at the temperature of distil- 
lation of the ester-water mixture (70*45 ). Hence, 
if the ester layer he first separated, and tin* aqueous 
layer containing practically all the aleohol be then 
distilled to recover its dissolved ester, an even 
better separation than tie 4 above should lx 4 obtained. 
This procedure, when tried, gave* such favourable 
results, that it was adopted subsequently. 

A pj>I h at ion of onthod of jnn tji< ation to th*_ \Y ado “slow ’’ 
ilt\t tjnhnnout< and ifo < out union* p ran sms. 
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All low-boiling iesidues, the bulk of which had 
an ester content of over 00%, we* re kept and worked 
up in the same 4 way, so that loss of ester was reduced 
to a minimum. 

The eliseontinuous process, therefore, gives a higher 
yield of eth\l acetate after treatment with water 
in the ratio <4 two to one, than does the slow 
continuous when water is used in the ratio of 
three* to one. It is also more expeditious. 

Summary. 

Ethyl acetate is best prepared as follows : 
An cquimnlccuJur mixture of absolute aleohol and 
glacial acetic acid is heated under a reflux condenser 
with one-tenth its volume of concentrated sulphuric 
acid on the water-bath for 10 minutes, and then 
distilled from tin* oil-bath at 130°. The crude distil- 
late is purified by shaking with twice its volume of 
water, separating tin* ester layer, and distilling 
the aqueous layer up to 72° for dissolved ester. 
The two portions of ester thus obtained are mixed, 
dehydrated over potassium carbonate, and frac- 
tionated. Ester of 1)8% purity, free from water, is 
then obtained in excellent yield by collecting the 
portion boiling at 7015' -77*15° (l mm. of mercury 
corresponds to a change in boiling point of 0*00°). 

Final purification of the high-boiling ester was 
effected b} r heating it with phosphorus pentoxide 
flnglis and Knight, Chem. Soc. Proc., 1907, 198) 


and then fractionating. The whole product distilled 
within 0*1°, and the bulk, as nearly as could be 
judged, at a constant temperature. This highly 
purified material was used in the subsequent work. 

Preparation of aceloacclic ester. 

The mechanism of the reaction in the synthesis 
of aeetoacetie ester has never been fully explained, 
and it was thought that by carrying out a series of 
quantitative measurements of the yields obtained 
under a standard set of conditions, the condensing 
agent only being varied, further light might be 
thrown on the mechanism of the reaction ; also 
that the ordinary laboratory preparation might be 
improved. 

The ethyl acetate used throughout the following 
series of condensations was the constant boiling 
material prepared as described above. Caustic 
soda was excluded, as far as possible, in adding 
sodium by weighing out the required amount of 
clean metal in anhydrous ether, and rejecting t lie 
first and last portions of wire which (‘merged from 
the press, since they were generally somewhat 
tarnished. In each case 100 g. of ethyl acetate 
were condensed with 10 g. of sodium or the equivalent 
amount of other condensing agent. 

Condensations were carried out as follows : - 

(1) Ethyl acetate with metallic sodium. 

(2) Ethyl acetate and sodium with varying 
percentages of alcohol. 

(3) EthvI acetate and sodium ethoxide. 


(4) Ethyl acetate and 

Summary of r( units: - 

sod amide. 

H p ranges of 
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Time for 

Yield Of 

ethyl acetate- 

nguit 

reaction. 

hours 

a< etoiuetatc. 
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,, chloride 
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So.Uuuide 

not. obsei ved 
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not observed 

J-3Ui\l iu elate A 

1 
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,, i> • 

li 

23 

74 Q - 7(3 5 r> 


* To exclude nil tract' of can si lc soda, a piece of sodium was heated with 
i th\l acetate until all tarnish was removed. The liquid was then dec-anted, 
the '.odium washed rapidly three times with ethyl acetate, and, finally, a 
further quantity of the latter added and the mixture heated under a rellnx. 

1 It might he unti< ipated that prolonged heating would decrease the 
>ield of acetoiieetie ester owing to formation of by-pioduets, but, within 
iimits, this is seen not to be the case. 

Eth> 1 acetate A is the crude material from the 
discontinuous preparation simply dehydrated with 
potassium carbonate and condensed with sodium. 
Taking the other results into consideration, it is 
evident that there is either a trace of water or too 
much alcohol present, and so the maximum yield 
is not obtained. 

Ktliyl acetate B is the crude material from the 
discontinuous preparation purified by one distillation 
from water as described above, and then dehydrated 
over potassium carbonate. 



ournal of the Society of Chemical induttry. 

Sept. 26, 1924.] CAMI*UKI«r,.- ' THK RaTK OF DISAPPEARANCE OF SULPHITES IN llAW MEAT. 297 T 


The above results show that the maximum yield 
f acetoacetic ester is obtained by condensing a 
ynthetic mixture of pure ethyl acetate and f>% 
)f absolute alcohol with untarnished sodium wire, 
furthermore, when using the purest materials avail- 
ble, the reaction between ethyl acetate and sodium 
s initially extremely slow, even at the boiling 
emperature, but later proceeds with increasing 
apidity. This is to be expected if even a minute 
race of alcohol or water is initially present, since 
his trace will react to produce more alcohol, either 
lirectly, in the case of a trace of alcohol, or by 
urination of caustic soda and subsequent saponifying 
ction in presence of a trace of water. In addition, 
he yield using ethyl acetate and sodium only, is 
ower than when alcohol is present. It would, 
herefore, appear that sodium alone is ineffective 
ls a condensing agent, though the actual mode of 
eaotion of sodium ethoxide or sodamide is not as 
ct definitely known (cf. Schcibler and Ziegncr, 
ler., 1922, 55, 11, 789). 

The above observation is in direct opposition to 
liat of Tingle and Torsline (J. Ainer. Cheru. Soc. 
908, 30, 1875), but the validity of their conclusions 
s rendered doubtful on the following grounds : 
fhe yields obtained with different grades of ester 
ire not given, whilst accuracy with regard to the 
)oiling point of the ethyl acetate used does not appear 

0 have been rigidly observed. Moreover, a neutral 
caution of the ethyl acetate to litmus is no tost of 
he freedom of tins ester from alcohol and water, 
he most likely impurities and the most important. 
Uso, treatment with calcium chloride after phos- 
>horus pent oxide appears ineffective, since calcium 
hloride is appreciably soluble in ethyl acetate and 
lecomposes it at the boiling point (Le Gann, Compt. 
-end., 1885, 100, 40). Granted, however, that the 
‘tliyl acetate employed was pure, it is also all- 
mportanf that the sodium introduced should be 
roe from caustic soda. No mention is made of 
irecautionary measures in this regard, but the claim 
s, nevertheless, made that sodium dissolves as 
eadily in pure ethyl acetate as when alcohol is 
present. In view of the results given above, this 
would not appear to be the case. 

The progressive falling off in the yield between 

1 condensing agent containing 5% of alcohol, and 
me consisting solely of sodium ethoxide would appear 
lo be due to the accumulat ion of alcohol in t he reaction 
mixture. An increasing quantity of alcohol in the 
reaction mixture would cause a displacement of 
live equilibria cited by Dieckmann (Ber., 1900, 33, 
2070) unfavourable to the formation of ethyl 
aectoacetatc. 

The present series of experiments has also estab- 
lished the best set of conditions under which to 
carry out the reaction as a laboratory preparation, 
this follows since ethyl acetate B (above) gives a 
v ield comparable with the best obtainable from 
pure materials. The value of this observation is 
increased by the fact that ethyl acetate B is so 
i eadily prepared. Finally, the reason for low yields 
in the ordinary laboratory preparation is not, as is 


often stated in textbooks, the presence of appreciable 
quantities of alcohol, but rather the presence of 
small quantities of water or caustic soda. 

In conclusion, the author wishes to express his 
indebtedness to Professor Inglis for his guidance 
during the course of this work. 

University of Otago, 

Dunedin, New Zealand. 


THE RATE OF DISAPPEARANCE OF 
SULPHITES IN RAW MEAT.* 

BY F. H. P SC. 

The Health Acts governing, i)it(r alia, the manu- 
facture and sale of foods in Australia, provide that 
all samples taken for analysis shall be divided into 
three parts by the official, who makes t lie purchase 1 , 
and that of these one shall he retained by him for 
analysis by an umpire in case of any dispute. The 
Acts contain no direction as to the treatment of this 
sample, and, in the ease of materials such as meat, 
changes may occur which render its analysis useless. 
The addition of sulphites to raw minced or sausage 4 
meat is permitted but the amount must not exceed 
a quantity corresponding to 3'5 grains of sulphur 
dioxide per lb. Except in summer the' temptation 
to use excess of preservative is small, so that almost 
all the samples are taken during warm weather. 
Before the sample can reach the umpire analyst a 
period of not less than a month must elapse, and 
experience has shown that meat kept in a sealed 
vessel at ordinary summer temperatures loses sul- 
phite at a rapid rate. For example, the author 
found in a sample six weeks old only one-fortieth of 
the amount of sulphur dioxide reported to be present 
by the analyst who examined the fresh sample. 
In a recent ease in Victoria the municipal analyst 
found the fresh sample to contain an amount of 
preservative in excess of that }>erniitted, the' author 
found 12 grains of sulphur dioxide per lb. in the 
month-old sample, and the umpire, whose sample was 
some six weeks old, found a slightly smaller amount. 
He added to his import a comment to the 4 c 4 ft'ect that 
the condition of the sample was such that it was 
impossible to judge of the amount originally present. 
The result was that the defendant was convicted and 
lined. 

The 4 outcome e>f this ease was that the author was 
commissioned by the Master Butchers’ Association 
of Victoria to investigate the rate at which sulphites 
disappear when admixed with raw meat and kept 
under different conditions in closed bottles. 

The 4 scope and details of the investigation are 
given below. 

The meat used was freshly- minced lean beef to 
which a certain proportion of Hour had been added ; 
it yielded sulphur equivalent to 0*13 grain e)f sulphur 
dioxivle per lb. of meat. Sodium sulphite, which 

♦Heal at a meeting of the Sydney Section, Miy 14 1924. 
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v ieleh <1 i I of <u I pi in r <lioxi<lc\ was lincly powdered 

.ind t hoi • nigh In incorporated an it h the meat b\ hand. 

Approximately e((iial weights nf tieated meat were 
placed in dear, wide-mouthed bottles, and the "lass 
.sloppeis, alter inseition, wen* dipped into molten 
paiallin wa\ r l'hiee sets of samples wen* exposed to 
diltiised € Li \ 1 it* lit and the oidiuaiv iluet uat ions of 
temperatuie The molds kindly supplied by the 
Meteorological Depart ment shmv that the mean 
tempeiature dm mu the pi nod uiukr review anus 
about 5(1 F I he fouitli set of samples was ke*pt 
m a lelrinel at lt)L r ehainbi r. 

At the < nd oi each peiioel a bottle' of each set A\as 
opened and .’>0 giams ot its eonte i nts Avete* remo\e<l 
and a na l\ s< e I at once. The ordinary method was 
used namely, libeiation ot sulphur dioxide in an 
atniospheie of eaibon dioxide b\ r means ot 2U° 0 
pliospliorie acid, absoiption ot the cas in A /l0 iodine', 
with a linal weighing as hat mm sulphate 

The following results ANeue obtained. 


Tnhli 1 


Ap‘ <)l x.illlpll 

M) I" • 

1 

• ut (in j/i mis |,( i Hi ) 
Mivtiin at loom 
t< i .0 nr* 

Wivtiiu In 
t< li i.itor 


< i| llllS 

I o-s Cl IIII-. | MS 
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2 1 1 
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•2 10 o 
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10 1 
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2 1.1 
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In tin' liist sample at room temperature*, some 
lieiuidhnd separated at’t(*r 2 S day s ; in t lu'seconelsample 
moulds and "as de\ eloped ntte*r senen ila\s, Avhilst 
lift C'l* 42 das s a muddy blank liepdd separated. 
In th(‘ mixture kept in the* refrigerator, a slight amount 
of Avater had He* pa rated after 42 days, but, then* was 
no mould gum t li 

Th(' development of mould in the* mixture contain- 
ing tin' "i eatest amount of presei vative and the 
evidences of incipient putrefaction an* attributed 
to the* fact that the meat used in this set was exposed 
to t he at mosphere tor some hours helore the mixture 
Avas made and bottled A fourth set gave sonieAvhat 
irregular icsults, onnui" to nnpeiteet mixing, but 
they ah' re eontirmatory, in a general win , of the 
rest 

I he results slum that, the rati' of disappearance 
is greatest during the first seven days, but that, 


if the sample is kept in hermetically sealed vessels 
at a tein|M*ruture not exceeding 50° F., there is but 
slight risk of disagi cement between the results oj 
reliable analysts even if the sample is as much in 
six weeks old. They show, further, that “ freshness ' 
as judged by the appearance and odour of the sample 
is no criterion of its suitability for analysis for pro 
sennit ive provided the temperature has not materially 
exceeded 50 F. 

Effect of fnokimj. The amount of sulphur dioxide 
was determined, in tyvo sample's before and afte? 
cooking, a weighed (plant it y of meat being fried with 
a Aveiglieel quantity of fat. 

Table U. 



SO., In raw 

SO,. In rookrtl 


Time of 

Sample 

mi at 

lut at 

I. OSH. 

cooking. 


cin pt i lb. 

Uis p< i lb. 


Min. 

Mini’nl lut at 

*{ RO 

0 OH 

07 8 

20 

Sausa^ii 

2 10 

1 74 

48 8 

ao 


M< chonism of the change of sulphite in presence oj 
no at. X<> systematic atte'inpt was made to elucidate 
tlu' chemistry of the disappearance of sulphite, 
but it can be shown that if, as is most probable, 
sulphate* is formed as the result of aerial oxidation, 
the pmu't ration of niAv meat by air is an exceedingly 
slow process under the conditions obtaining in these 
experiments Autoxidation doe's not appear to 
occur (Nhemlield, Vilbrandt, anel Withrow ; Chem. anel 
Met. Kng , l ( J2l, 25, 5153). It Nvas proveel by actual 
mcasure'incnt that tlie bottles contained two to 
live* times as much eixygen as is ne'ce'ssary for the 
conversion e>f the Avhole* of the* sulphite pre'sent into 
sulphate*. 

( '(inclusions. 

(1) Raw meat, containing sulphite remains in a 
condition suitable' for analysis for six Aveeks and 
probably longer, provided the temperature is ke*pt 
sulhcie’ntly Ionv. 

(2) The* suitability of a sample of meat for analysis 
cannot lie* judged by the oelour and appearance, 
if it has bee'll ke*pt in cold storage. 

(3) A Health Ae't wliieh dot's not contain specific 
elirectiems as to the storage e>f pe'rishahle sample's 
is inequitable and should be amended. 

35- 43, William St., 

Medheiurne, Australia. 
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^ylamine salts of the naphtha. 

NESULPHONIC ACIDS. IL— THE SALTS 

a. AND p - N APHTH ALENESULPHONIC 
ACIDS. 

R. ]). FORSTER, I). SC , PH. I)., F.I.C., AND C. M. 

KKY WORTH, M.SC., A .1.0. 

|n ft previous paper (J., 1924, 165 t) we described 
» aryl amine salts of the 2.6- and 2.7-naphthalene- 
ulphonic acids and cited the literature on this 
>ject. This communication embodies the results 
our work on similar salts of a- and ^-naphthalene- 
phonic acids. 

Kicr/.-Dftvid (J., 1923, 421t) confirms that it is 
possible to prepare either the a or the p acid in a 
re state by sulphonation alone. He states that 
der the optimum conditions for the a acid, the 
ixluct is a mixture of 96% of a and 4% of p acid, 
d under the optimum conditions for the formation 
the ft acid, the product consists of 85% of fl and 
% of a acid. 

Mixtures of these acids may be separated by means 
their arylamine salts, the aniline, p-toluidine, and 
xylidine salts being particularly useful in this 
spect, and moreover, since the majority of these 
Its have well-defined melting points, the', testing of 
e purity of the product is simple. 

On the other hand, the sulphonic acids are conveiii- 
it for precipitating and identifying small quantities 
unknown amines, as the various salts melt over a 
ide range of temperatures. 

The a- and /3-naphtlmlenesulphonie acids readily 
mi a scries of well-defined salts with arylamines. 
lie salts of the a acid arc* usually more soluble than 
ic analogous salts of the p acid— usually about three 
mes as soluble at the ordinary tc'mperaturc. This, 
>wever, is not always the case ; for example, the 
-chJoroaniline dichloroaniline, ra-nitroanihne, p- 
itro-o-toluidinc, and p-phenetidine salts of the a 
•id have approximately tlie same solubility or are 
ss soluble than the corresponding salts of the p acid 
L the* ordinary temperature. 

r rhe salts were prepared by similar methods to those 
escribed in our previous paper, and in addition the 
ad salt of the a acid and the barium salt of the p acid 
ere also utilised, as it was found that in some eases 
hero the hydrochloride of the amine was added to 
ie sodium salt of the acid, the sodium salt of the acid 
lvariably separated out. Tu all cases molecular 
u antities of the base and acid, plus a slight excess of 
ic base, were used. In the case of diamines, the 
dts usually consist of one molecule of the base and 
molecules of the acid. Basic salts arc' difficult to 
btain, the only one that was isolated being basic 
- 1 o 1 u id ine - j? - naphth a 1 e nes u 1 ph o nat e . 

In the case of substituted amines, the salts with 
lie a acid have their melting points in the order p, 
!, 0 , ortho being the highest. With the p acid, 


however, the order is ?//, o, p. The solubilities in 
water do not lend themselves well to such a generalisa- 
tion, but in the eases of the toluidines, both the a 
acid and the p acid salts are in the order m, <>, p. 

The best solvent for all the salts was found to be 
water slightly acidified with hydrochloric acid. 
Ethyl alcohol can also, in certain eases, he used for 
purification. 

Dissociation occurs in boiling aqueous solution, 
especially when the amine is volatile in steam, hut 
this can be prevented by the addition of a little 
hydrochloric acid. 

The titration and determination of solubility of the 
salts were carried out a.s described for the 2.6- and 
2.7-naphthaIenedisulphonic acids (loc. rii ). AH the 
solubilities are recorded as parts by weight of salt 
in 1(H) parts by weight of solution, and all melting 
points are corrected. Where no melting point is 
recorded, the salt did not melt below 330°. 

The a- and jS-naphthalenesulphonic acids used in 
the* investigation were given a preliminary purifica- 
tion, the a bv reerystallisation from alcohol , and the 
p by reerystallisation from water. The following 
salts we) e prepared and studied:-- 

Aniline a - v aphtha Jen vsu } pho note — 10 g. of sodium 
a-naphtlmlenesulphonate were dissolved in 40 e.e. 
of hot water and 8 e.e. of concentrated hydrochloric 
acid, and 6 e.e. of aniline were added. On cooling, crys- 
tals wore quickly formed. When twice roorystalliscd 
from water, white loallets were obtained, m.p. 183 ’, 
which were very readily soluble' in hot alcohol. 
•Solubility, 1*58/100 at 15°; 0-4142 g. required 
13-75 e.e. of Xj 10 NaOH = 99-9% theory. 

Aniline p - n aphthile nesu l pho it a to, prepared as in 
the case of the a salt, was obtained as fine white 
needles, m p. 269°. It can be easily recrystallised 
from alcohol, in which it is only sparingly soluble 
in the cold. Solubility 0*52/100 at 15° ; 0*6432 g. 
required 21 -3 e.e. of V/10 NaOH =- 99*7% theory. 

o-Tolu i d i nr a -na phi hair n exit 1 phonate. — Wh i t e crys- 
tals readily reer\stallised from water, m.p. 237°. 
Very soluble in boiling alcohol. Solubility 0-99/100 
at 15° ; 0-5490 g. required 17*4 e.e. of X /JO NaOH — 
99-8% theory. 

o-Tohddinr P-vaphthalcncsnlphonate. — Beadily re- 
crystallised from water or alcohol in the form of 
white, feathery needles, m.p. 213 n . Solubility 
0-47/100 at 16°: 0-5804 g. required 18 2 c e. of 
Nj 10 NaOH -98 8% theory. 

m-Toluidive. a-naphthahnrfmlphonate. — 1( ) g. of 
sodium a-naphthalenesuJphonate and 5 g. of m- 
toluidine were dissolved in 45 e.e. of hot water and 
5. e.e. of hydrochloric acid. On cooling, a lower 
oily layer separated, but both layers crystallised 
on further standing. On reerystallisation white, 
silky needles were obtained, m.p. 195° — 196 n , which 
arc readily soluble in hot water and alcohol. Solu- 


•Solubiliry — UK) forts by weight ot solution untftln 1*38 parts by 
weight of salt ut 15°. 


D 
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bilitv 0*08/100 at 12°; 0-4190 g. required 12-2 e.c. 
of A* -'in XaOH 99 8% theory. 

m-Toluidinr p-naphlhalmrsal photatfc — IteadiK fe- 
rn stalliscd from hot water, (’olourless platen, nip 
205 . Soluhilitv 0-29 100 at l.V ; 0*710 g. required 
22-2 e.e. of A' id XaOH 99-7% t booty. 

p-Toluidine <i-im})hth.<ih')irxul photmtr 25 g. of 
sodium a-naphthalonesulphonale wen* dissolved in 
100 e.e. of water, and 10-7 g. of j >-\ ohiiclme dissolved 
in 15 e e. of fix droeliloi ie acid and 50 e e. of Abater 
wen* added. On cooling an emulsion was tiist 
formed, which soon separated into a greenish upper 
laver and a hrownish lower oily layer. When nearly 
cold the lower Ia\er solidified to a whitish stringy 
mass, ft- can l>o iron si a distal from wafer or from 
eth\l alcohol, in which it is very soluble even in 
1 he cold; m.p. JS|\ Solubility 1*28/100 at 15’; 
0*4418 g, required 12-95 e.e. of A/10 XaOH 99*5% 
t heory. 

p-Toluidine fJ-naphlhah' nr s*?d phona fe — -This salt was 
used for preparing pun* /Tna pht liale-nesulplionic 
acid. *17 g. of sodium /bnaphthnlonosulphonate 
were dissolved in 500 e e. of hot water, the solution 
was tillered, and 20 e.e. of hydrochloric acid and 
22 g. of p-toluidine were added. The eiystals which 
separated on cooling, were washed with 100 e e. 
of cold water, and had m p. 21 1 212\ On recrys- 

tallisation very pale yellow, tine needles, m p. 221°, 
were obtained. Solubility 0-47/100 at 10°; 1-1220 g. 
required 25-2 e.e. of X/lO Xa( >H=-99T% theory. 

m-Xylidine a-naphthalmesulph-onnfr. — 10 g. of 
sodium a-napht lmlenesulphonate, 7-2 g. of m-xylidirie 
aeetate, and 2 e.e. of hydrochloric’ acid were dissolved 
in 40 e.c. of hydrochloric acid. Two layers were 
formed, hut on standing both ci\ stalliscd. On 
reerystallisation white*, glistening needles wen' ob- 
tained, m.p. 107 ’. This salt, is beat roerystallised 
from alcohol, in which it is very soluble. It does 
not recrystallise well from water and partly 
becomes an oil in boiling water. Solubility 1*20/100 
at 15"; 0*4722 g. required 14*25 e.e. of X/10 XaOH 
=4)0-2% theory. 

m-Xylidinr fi-nnphlhab’nc'iul phonal e — S tithe ient 
hydrochloric acid was added to 10 g. of sodium 
/3-naphthalenesulphonate and 7-2 g. of m-xylidine 
acetate in 40 e.e. of hot water to form a homogeneous 
solution. On cooling, two layers were formed, 
but tlx* lower brown oily layer crystallised on 
standing. Ih'erystallised well from alcohol, in which 
it is sparingly soluble cold, m.p. 211°. Solubility, 
0*27 /100 at 10°; 0-5104 g. required 15*4 e.e. of 
Nj 10 NaOIL 99-2% theory. 

« • X(t phlhylam i nr a-mtphlhale nrsyl pkonate .— This 
salt was prepared by Ambler («J. Ind. Eng. Chem., 
1920, 12, 10S1), who tinds that it melts at 222° 
with dccnnqmsitioii. ( )ur s]K*cimen was fairly soluble 
in boiling watc*r, from which it was obtained in tine 
white leaflets, which melt at 229° to a light brown 
liquid and decompose about 275 ’. Solubility 0*22/100 
at 12°; Wales (ibid., 1922, 14, 217) gives 0*21/100 
at 25°. 0-4900 g. required 14-0 e.e. X 40 XaOH 

-99-0% theory. 

a-Xaphthylam ine ft- na phtha lenesid phon air . — 10 g. 
of sodium /bnaphtlialenesulphonate in 100 e.c. of 


water were added to 0 g. of /bnaphthylamino and 0 e.c 
of hydrochloric acid in 150 e.c. waiter. A thiol 
white precipitate was obtained whilst still hot 
Iteerystallised twice from boiling water, in whicl 
it is sparingly soluble*, it yielded w hite, feat hen 
crystals, m.p. 240° without decomposition. Amblei 
{he. c/7.) gives 240" — 247° (decomp.). Solubility 
0*11/100 at 12 J (Wales gives 0-20/100 at 25°) 
0-5292 g rtquired 15-4 e.e. of A r /H) XaOH — 10(H) ^ 
theory. 

/?- X a fddhylaan i nr a-na phtlnih • /? r s u Ipho note . — 10 g 
of sodium a-naphthalenesulphonato were dissolver 
in 500 e.e. of hot water, and 0 g. of /bnaphthylamiiK 
and 0 e.e. of hydrochloric acid in 500 c.c. of ho 
water were added. Crystals of m.p. 190° — 199' 
separated in the hot solution. White plates, m.p 
192°-- 199 J , were obtained when the mother liquoi 
cooled. On reerystallisation, beautiful white plate* 
were obtained, m p. 200'- 201°, very sharply anc 
■without d(*eomposition (Ambler states that it blacken: 
at 202° and melts at 21 l c ). Solubility, O-ll/lOt 
at 15° Wales gives 0-17/100 at 25°); 0-5222 g 
required 14-85 e.e. of A T /10 XaOH— -99-0% theory. 

p-Xaphthylfimine fi-naphJhalmcsulphonaic .- *0 g. o 
sodium /bnaphtlialeiiosulphonate in 500 e.e. o' 
Avater Avero added to 4*5 g. of /3-naphthylamine aw 
4 e.e. of hydrochloric acid in 700 c.c. water. A 
precipitate was obtained immediately. It was re 
crystallised from a large quantity ot hot waiter, ir 
Avhich it is very sparingly soluble ; m.p. 275° — 27G° 
Ambler gives m.p. 270"--279° (decomp.). Solubility 
0-04/100 at 15° (Wales, 0-050/100 at 25°). 0-4842 g 
required 12-8 c.c. of X / U) XaOH-- 100*0% theory. 

Jim z id i ne a-ria ph.lh.alr n emtlphon ale. — An a 1 1 ernpi 
was made to prepare both the basic; and norma 
salts, but only the normal salt was obtained. Tbit 
is readily piepareil by adding ben/.idirie hydrochloride 
to a hot solution of the acid, Avhen an immediate 
precipitate is obtained, A\hioh is sparingly soluble 
even hot. Solubility 0*15/100 at 15°; 0*521 S g 
required 17-05% e.e. A T /l() XaOH- 99-0% theory 
m.p. above 220°. 

Jlcnzidinc fi-mi phthalcncxul phonutc . — 4 g. of ben/ad 
ine* anel 5 e* e*. of hydrochloric aeiel in 500 e e. o: 
Avater Avere adele*d to 5 g. of ft aeiel in 500 e.e. ol 
Avate*r. An immediate grey previpitutc Avas obtained 
Avhie*h is difficult to re-cry si allise from Avater oAvitq 
to its insolubility. It is also practically insoluble 
in alcohol. Solubility 0*02/100 at 15°; 0-5104 g 
required 10-95 e*.c. of A T /10 XaOH = 99-0% (mol 
Avt. 000). 

Tolidine a -najthihah ncsnlphonate . — Sufficient tolid 
ine hydrochloride* theoretically was added to t 
solution of a acid to feu*m the basie: salt. On cooling 
slightly tAVo la yen s Avere forpied, but the low’d 
brown layer was coin panit Holy small, anel hot 1 
crystallised on standing. On reerystallisation, white 
crystals were obtaincei which prove*d to be the norma 
salt in both eases, m.p. 294” (de*eomp.). Solu 
bility 0*25/100 at 15°; 0-4544 g. required 14-2 c.c 
e>f A /10 XaOH— 98-9% the»ory. 

Tolidine. fi-n a phtha Ir n rsu l phon air . — In this case 
both the; normal anel the basic salts Ave*rc obtained 
Normal mil. — 2*1 g. of tolidine and 3 c.c. of hydro 
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uric acid in 100 c.c. of water were added to 0 g. 

)3 acid in 50 c.c. of water. An immediate 
cipitato was obtained, which was recrystallised 
m a large volume of hot water. Solubility 
3/100 at 15°; 0-0742 g. required 21-4 c.c. NaOH 
°/ 0 theory (mol. wt. 628). Basic salt . — -3 g. of 
Kline were added to 5 g. of free /? acid in 200 c.e. 
water, when an immediate precipitate was 
•lined. Beautiful silvery plates were 1 obtained on 
rvstallisation from water. Solubility 0*07 /1(H) 
12 ; 0-5120 g required 12-13 c.c. of N j 10 NaOII 
)<)•(»% theory (mol. wt. 420). 

r )ianisidine a- naphthahncxnl phonate .- -firry erys- 
^ m.p. 272° (decomp.). Solubility 0*28/100 at 15% 
iOS g. required 17-05 e.e. of A 7 /10 NaOH 
4%. Attempts to make the basic salt only 
Ided the normal salt. 

J )ianisidine. p-naphtha1ene8iil]>honate.—2'o g. of 
nisidine, 5 g. of free f$ acid, and 200 c.e. of water 
t a little hydrochloric acid yielded glistening 
stals whilst still hot. On recrystallising, long 
ong plates were obtained, m.p. 200° (decump.). 
ability (HO /KM) at 15°; 0-3480 g. required 

1- c e/of A/10 NaOH- -08 *4% theory. 

)-(_ 'hloroan iliac a -naphthoic a, esulphonatr . — Keen s- 
lis(‘s very readily from water, m.p. 237°. Sohi- 
it v 0-49/100 at if>°; 0-37( 4 g. required i 1*0 e.e. 
Si 10 NaOli— 09-9% theory. 

).( 'hloroan dine. /?- naphthalenemlphwuit e- Small 

ite needles, m p. 214°. Solubility 0*35/100 at 

, ()-5(K)2 g. required 1 4*0 c.c. of A 7 /l0 NaOH — 
)•()% theory. 

7ji - ( 'hloroan iliac a-na phtha Ic n es u / phonal c . — W h it e 
t( i s, m.p. 170°, crystallises well from water or 
nho’l. Solubility 0-29 /1(H) at 15" ; 0-0202 g. 

[iiired 18-55 e.e/ of A/ 10 NaOH- 100-3% theory. 
n-( 'hloroan din c fl- naphlhalcn nndphonate . — White 
•itening ] dates, m.p. 244’, were obtained which 

• sparingly soluble in hot water and alcohol. 

In bility (H4d00 at 15’; 0-4690 g. required 

05 c.e. of SI 10 NaOH --99*8% theory. 

ltd! hloroan Hi no a-naphlMrnesulphonah Oolour- 

* plates, m p. 231°. Solubility 0*18/100 at 
0-G1GS g. r u uired 18-15 e.e. of A/10 NaOH 

) 4% theory. 

\)d ' him on n ilinc ft- a a phi ha lea exa / phonate. — W hit e 

Hets m.p. 252'— 253°. Kecrystallises readily 
>m water. Solubility 0-23/ 1(H)" at 15°; 0-5004 

piired 15-05 e e. of A/10 NaOH 99-7^% theory. 
m-Bronioan ilinc a- aaphthalcncsul phonate. •> g. of 
a* id and 3 e e. of m-bromoaniline were dissolved 
3 e.e. of hydrochloric acid and 20 e.e. ot hot 
t( r. Ou cooling an emulsion w'as formed which 
ieklv solidified. Kecrystallises very readily from 
ter, m.p. 1G8\ Solubility 0-36/KH) at 15’ ; 0*291 4 g. 
] uired 7*05 e.e. of A 7 /10 NaOH— =99-9% theory. 
m -Bromoaniline fi - 11 aphthalencmd phonate . —White 

ties easily reerystallised from water, m.p 23/ . 
luhilit v 0*10 /100 at 15° ; 0-4878 g. required 12-8 e.e. 
A T / 10 NaO H — 99 • 7 % theory. 

[>- Bronwan ilinc a- lanphthalencs a l phonate .— ( r\ stal- 
es readily from water. Colourless leaflets, m.p. 
4\ Solubility 0-35/100 at 15° ; 0-5008 g. required 
•S c.c. of A/K) NaOH =100-3% theory. 


p-llromoan il inc fi-naphthalm* sut phonate — Large 

colourless plates, m.p. 243 Solubility 0- 10/100 

at 15% 0-4034 g required 12 2 e e of X 10 NaOH 
100-0% theory. 

Phenyl hydrazine a-naphthalnn std phonal* .-- 0 g of 
phenvlhydrazine hydrochloride* in KM) e 1* of water 
were mixed with 10 g. of sodium a naphthalene 
sulphonate in 80 c 0. of water. On cooling large 
clusters of white* needles, m.p. 178', separated. 
Solubility 0-57/100 at 12”; 0*2900 g. required 
9-05 e.e /of A/10 NaOH= 98*3% theory. 

Phenyl hydrazine ft-na phthalencsid phonate - An im- 
mediate ])reeipitate was formed on mixing tin 1 hot. 
solutions of tin* arid and hydrochloride of base*. 
White needles on reervstallisation from hot water, 
m.p. 217 ’. Solubility 0-23 / 1 00 at It) ; 0*2290 g. 
required 7*2 e e. of A/K) NaOH 99*4% theory. 

1.2.4 -Di chloroan dine n-naphthalcncvd phonate -• 

Separates as an oil which crystallises on standing. 
White crystals, m.p. 233 \ Solubility 0*12100 
at 15°; 0*4130 g. requin*d 11*15 <*.e. of A r /10 NaOH 
99*8% theory. 

1 2A.-T)ichloroanilinc ft-naphthalenesnl phonate. -- 

("Colourless fine plates, m p. 178°. Solubility 0-13 4(H) 
at 15” ; 0-5212 g. required 14-05 c e. of A/10 Na( )11 
99-7% theory. 

o- A nisidine a-naphthralenevd phonate -0*2 g. of lead 
a-naphthalenesul phonate were suspended in 40 e.e. 
of water and 2-5 g. of o-n nisidine were added. Whilst 
hot, 20 e c. of ,V / 1 sulphuric acid were added and the 
lead sulphate was filtered off; the crude salt crystal- 
lised on cooling. Kcerystnllised readily from water 
in One white needles, m.p. 208 ’. Solubility 0-85/100 
at 10". It did not give a sharp end-point when 
titrated with sodium hydroxide. 

o- A nisidine ft-naphthalene.sid phonate. -5-5 g. of 
the baiium salt and 2*5 g. of o-anisidine were sus- 
pended in 120 c e. of water, 20 e.e. of A 1 sulphuric, 
acid were added, and the barium sulphate was 
filtered oil. White needles, m ]>. 207 . Solubilit y 
0-20/100 at 15 ; 0*4880 g. required 14*8 c.e. (A 
A/10 NaOH —100-4% theory. 

p. A nisidine a- naphthalenes nip! .onate -- From the 
solution of the sodium salt of tin* acid and the hydro- 
chloride of the base, a very bulky stringy precipitate 
was obtained, which when reerystallised gives an 
almost colloidal mass, containing much wattr. On 
drying, it contracts to a very small hulk, but holds 
water very' tenaciously ; in p. 182 . Solubility' 1*02/ 
100 at 1 5° ; 0-5324 g. required 1 0-05 of A/10 NaOH = 

97-9% theory 

p-A n is 1 d i n e (3-na phtha le n es u I pho ti at e .■ -Keo ry st a l- 
lised from water in glistening leaflets which are 
(litlieult to dry completely; m.p. 218°. Solubility 
0-40 / 1(H) at 15”; 0*5314 g. required 15-9 e.e. of 
A/10 NaOH 99-1%. 

o-Phencti d i n e a -naphthaU> n esi 1 1 pho note . — Colon rless 
crystals after repeated reerystallisation, m.p. 185°. 
Solubility 0-05/100 at 15” ; 0-6800 g. required 

19-7 c e/of A 7 / 10 NaOH 100-0% theory. 

o- Phenet i dine jS- na phlhale n esu l phon ate . - -Fit ic whit e 
needles from w r ater or alcohol, m.p. 197 u . On 
titration the end-point was indistinct. Solubility 
0-22/100 at 10°. 
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p-Phenelidine a-?? aphthale nes ulphon ate . — 10 g. of 
sodium a-naphthalenesulphonate, 5 g. of o-phenetidine, 
5 c* c. of hydrochloric acid, and 60 e.e. of water were 
used , ‘ * norit ' ’ was added, and the solution filtered . On 
cooling, a very thick precipitate* was obtained, which 
was reerystal lined from 150 c c. of water. Beautiful 
colourless large thin plates, m p. 201°- 202°. Solu- 
bility 0*19/100 at l() n ; 0*3138 g. required 9*15 o.c. 
of N 1 10 NaOH - 100*6% theory. 

p-Phe.n el id i n e fi- na phthalenesulphonate. — Colon rloss 
vitreous plates, m p. 207' . Solubility 0*20/100 at 
IT/ : 0*6292 g required 18*2 e.e. of X / 10 NftOH^ 
99*8% theory 

tjj-( 'utnidine a-na phtfuilenesulphematr. -2*5 g. of 
0-eumidine, 5 g of a-sodiurn salt, 5 e.e. of hydro- 
chloric acid, and 30 e.e. of water gave oily globules 
whilst hot, and a white emulsion on cooling which 
quickly solidified to a white mass, m.p. 198°. 
Sparingly soluble* in alcohol and water. Solubility 
0*19/100 at 14' ; 0*6196 required 17*9 e.e. of N / 10 
NaOH 99*1% theory 

tfi-iUnnidint' ft-na phi hah- n c su I phonate . — From 2 g. of 
i/ecumidine, 4 g. of free ft acid, 2 e.e. of hydrochloric 
acid, and 1 00 e.e. of water. A precipitate was 
obtained whilst still hot, which recrystallises in fine 
white needles from a large quantity of hot water. 
Very sparingly soluble in cold alcohol or cold water. 
Solubility 0*05 /1(H) at 10°; m.p. 236° ; 0*5576 g. 
required 16*15 e.e. of N j\() NaOlf- 99*3% theory. 

m-Aminophe.nol a-n aphthale ri es u Iphon ate, . — 8 g. of 
a-Kodium salt and 3*3 g. of 'm-aini nophenol were 
dissolved in 100 e.e. of water and 4 c.o. of hydro- 
chloric acid, and allowed to stand for three days. 
Rccrystalliscd from a small quantity of water, 
m.p. 200°. Solubility 3*08/100 at 1 5 ; 0*6770 g. 
required 21*4 e.e of A r / 1 0 NaOH- -100*2% theory. 

m - A vi i v ophcnol p-w aphthale n esu l phov ate. — Re- 

crystalliseri readily from hot waiter, m.p. 247°. 
Solubility 1*16/100 at 15°; 0*6094 g. required 
19*33 e e. of V/10 NaOH=-1006% theory. 

p -Phe n ylen cd ia rn i nr. a - n aphthilr n esn l pfam ale . — R< * - 
crystallised from water in fine colourless plates, 
m.p. above* 330°. Solubility 0*26/100 at 10°. 

p-Phenylencd iaw inr ft - n aphthal r n esu l phonaie. — Re- 
erystallised from a large quantity of boiling water, 
in which it is only sparingly soluble. Almost odour- 
less large plates. Solubility 0*07/100 at 15° ; 
0*5472 g. required 20*95 c.c. of A'/IO NaOH — 
100*2% theory. 

Attempts to make the basic salt failed. 
v\ - Phrn yl e n cd i am inr ft- n aphthale n esul ] >hon ale . — 

This salt was readily formed by mixing a hot alcoholic 
solution of the ft acid and ra-phenylenediamine, and 
was rccrystalliscd from dilute alcohol. On heating 
it blackens at 275% Solubility T *27/100 at 17°; 
0*5006 g. required 19*3 c.c. of N / 10 NaOH^101*0% 
theory (mol. wt. 524). 

m- Phenylenediamim* a-napht halcnesulphonate is 
readily soluble in absolute alcohol, hut the j3-sulphonate 
is only sparingly soluhk*. 

It is also interesting to note tb it the corresponding 
w-phenylenediaminc salts arc much more soluble 
than the p-phenylencdiaminc salts. For example, 
the m-phenylenediamine salt of the a acid is readily 


soluble in cold water and extremely soluble in boiling 
water. The m-phenylenediamine salt of the p acid 
is also readily soluble in hot water, and since the 
^-phenylencdiaminc salt of the P acid is only spar- 
ingly soluble in boiling water, a mixture of m- and p- 
phenylenedia mines may he easily separated by th i 
aid of the acid. I 

m- Nitron nil inr a-na phthalenesu l phonate. — Recrys I 
tallises well from either water or alcohol ; ra.p. 261° 
Solubility 0*15/100 at 15°; 0*5550 g. require* 
15*95 c.c. of N /10 NaOH=99*4%. 

m-Nitroanilinc p-naphihalrmsulphonate . — Recrys* 
tallised from hot water gave small yellowish needles, j 
m.p. 260°. Solubility 0*19/100 at 15°; 0*5668 g ; J 
required 16*3 c.c. of A r /10 Na()H=99,5%. 

p-Ni troa n i l i nr a- n aphthalenesn Iphon ate . — Recry s i 
tallised from absolute alcohol in yellow needle^’ 
m.p. 241° (dccomp.) ; 0*5094 g. required 14*7 c.c; 
of N /10 NaOH— 99*9% theory. 

p-Nitroan ilinc p-naphthedcnesulphonatc . — Colour q 
less needles, m.p. 247° (decomp.). Both the a- and pi 
naphthalcnesulphonates of p-nitroaniline arc disso > . 
(*iated when rccrystalliscd from water, but they cab- 
he recrystallised readily from alcohol. - I 

p-N i tro-o-tol uidin c a- naphthalene su Iphon ate . — Wher : 
3 g. of p-nitro-o-toluidine dissolved in alcohoii 
wore added to 5 g. of a acid in 100 e.e. of water, art 
immediate precipitate was formed. Fine, almost 
colourless needles were obtained by reerystallisin^ 
from alcohol ; m.p. 244° (dccomp.). Solubility 
0*11 /KM) at 15°; 0*4210 g. required 11*8 c.c. o 
N /10 NaOH- 100*9% theory. 

p- N itro-o- tol u i dine ft- na phthale n esu Ipho n ate . — Pah f 
yellow needles on cooling, which may be rccrystallisci \ 
from water or alcohol, m.p. 229°-230°. Solubility’ 
0T2/100 at 15°. 0*4160 g. required 11*37 c.c. o,l 
A r /10 NaOH— 98*4% theory. j'j 

A T -Substituted aniline salts. »i 

r rhe salts of N-substitutcd anilines are difficult tef 
prepare, inasmuch as they will not crystallise readiljjj 
from an aqueous solution or alcoholic, solution, nndfj 
frequently two layers are formed which do not f 
crystallise, or els<* the naphthalenesulphonic acid- 
separates out. When once crystallised, however, 
they are usually fairly easy to rccrystallisc. 

The following salts wen* prepared : — 

M onomethyla nilinra-n aphthal e n emlphon ate . — W bite 
needles, m.p. 147°. Solubility, 1*65/100 at 15°; 
0*6684 g. required 20*85 c.c. A*/10 NaOH = 98*3% 
theory. 

Monomethyl aniline fi-n aphthale n esu Iphon ate . — m.p. 
213°. 

Dimethylanilinr a-n aphthale n esu Iphon a tc was pre- 
pared from the load salt of the acid and dimethyl- 
anilinc hydrochloride. Long tine needles, m.p. 140°~ 
141°. Solubility, 2*78/100 at 15°. 

Dicthylaniline 8-n aphthale n esu Iphon ale. was obtained 
by spontaneous evaporation of a solution of 5 g. 
of p acid and 5 c.c. of diethylanilinc in 25 c.c. of 
alcohol. Reddish-brown crystals were obtained which 
wore washed w'ith ether and acetone, and further 
purified by dissolving in alcohol, precipitating by 
ether, and finally recrystallising from water. Fine 
white needles, m.p. 219 s . Solubility, 0*82 / 100 at 15°. 
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Separation of mixtures of a- and ft-naphthahne- 
su l phonic acids. 

| ho principle of the method of separating the 
ds is that if sulhcient arylamine is added to 
m the ft salt, that salt is precipitated, leaving the a 
d in solution. The salts with aniline, p-toluidine, 
1 m-xylidine arc the most suitable for this purpose, 
the ft acid forms salts with these substances quite 
.dily and they are easily purified. On the other 
nd, the p-toluidine and m-xylidine salts of a- 
phthalenesulphonie acid are loss readily formed, 
il do not crystallise very readily in the crude state, 
eroforo, if only a slight, excess of amine is added to 
utralise the ft acid, the a acid is left in the solution 
d may be obtained in comparatively pure state 
evaporation, or by the addition of a further 
antity of the base. 

Mixtures containing 15%, 50%, and 85% of each 
id were made, ana then separated by the above 
■tliod, the* free acids being used in each case. 
Separation by means of aniline salts. — (J) 0 g. of 
iiaphthalonosulphonic acid (2H.,0) and tig. of 
uaphthalencsulphonic acid (H 2 ()) wen 1 dissolved in 
0 c.c. of water containing a few drops of hydro- 
loric acid, and 2 5 g. of aniline wore added. On 
oliug and standing for one day a precipitate, 
p. 254°- -200°, and weighing 7*21 g., was obtained, 
hieh is equal to 80*0% theory of the j 3 acid. On 
crystallisation this melted at 2f>5 -2<>9 J , and 
nee was practically pure ft salt. To the original 
other liquor, 2 5 g. of aniline were added; a preeipi- 
te, weighing 5*25 g , was obtained, m.p. 183 -185°, 
liie.li was lienee fairly pure a salt. 

(2) l*5g. of /bnaphthalencsiilphonato (11 2 0) and 

5 g. of a-naplithalenesulphonic acid (2hLO) were 
issolved in 50 c.c. of water, and a little hydrochloric 
•id and 1 g. of aniline was added. A precipitate 
>on apj>care<l which was allowed to stand for 24 
mirs; yield 2-18 g. Softened at 214 , and melted 
t 250°. 1 g. of aniline should have gi\en 3-25 g. of 

lixed a and ft salt, and 1*5 g. of ft acid should have 
iven 2(H(>g. of aniline salt, containing (H»2 g. of 
niline. Thus the hulk of the ft acid and a small 
uantity of the a acid separated when the original 
mther liquor was evaporated. A small precipitate 
rst separated, and then free acid was obtained in 
uantity. 

(3) 8-5 g. of ft acid (111,0) and 1-5 g. of a acid 
211,0) wore dissolved in 1(H) e.e. of water, heated to 
he boil, and 4 g. of aniline added, when an immediate 
hick precipitate, was obtained- 1 L -04 g. of m.p. 
ti2 r> — 207°. Tiecrystallised, m p. 208"- 269°. 8*5 g. 
>f ft acid (1IT,()) should have given 1 142 g. of aniline 
a It, containing 3-53 g. of aniline. Hence, almost the 
vhole of the ft acid w'as tlius precipitated. 

Separation by means of the p-toluidine salts --(l) 0 g. 
»f ft acid and (> g. of a acid wore added to 100 e.e. of 
water, and 2-87 g. of p-toluidine were 1 introduced at 
he boil. After standing one day 0-87 g. of the salt 
were obtained, m.p. 198 u — 203°, which is equivalent 
to 81-5% of ft acid, though in this case it should lie 
noted that an excess of p-toluidine was not used. On 
recrystallisation of the precipitated salt, pure pale 
yellow needles of the ft salt, m.p. 221°, were obtained. 


When 2-87 g. of p-toluidine were added to the mother 
liquor a further precipitate, m.p. KifU-— lSl y , was 
obtained, which consisted mainly of p-toluidine a- 
napht h alenesu Iphona t e . 

(2) 1-5 g. of ft acid (1H 2 C)), 8-5 g. of a acid (21LO), 
50 c.c. of water, and 1 g. of p-toluidine after standing 
for one day, gave only a slight precipitate, hut on 
standing another 24 hours a precipitate, weighing 
1-71 g., was obtained, m.p. MHU — 202°. On further 
standing another 0*29 g. of salt was collected. The 
first precipitate melted at 214 c — 219° on m rystal- 
lisation. 

The separation of the a acid from the mother liquor 
may be best attained by evaporation, as the p- 
toluidiiie a salt does not crystallise very well, 
usually separating as a stringy semi-colloidal mass 
holding much water. 

(3) 8-5 g. of ft acid (H,(>), K> g. of a acid (2H.,0), 

100 e.e. of water, and 4*25 g. of p-toluidmc quickly 
yielded a precipitate weighing ](K>2 g , m p. 211 — 
213°. This, on recrystallisation, readily gave 
line needles of pure p-toluidine ft salt, m.p. 221 222°. 

The p-toluidine salts form highly-supeisutmutod 
solutions which only crystallise on long standing, 
hence the above yields are not so good as those 
obtained when using aniline as a separating agent. 

Separation by naans of l he tn-xyltdine salts. — (l) 
1 *5 g. of a salt and 8*5 g. of ft salt were dissolved in 
100 e.e. of water, and 0*5 c.c. of hydrochloric acid 
and 4*8 g. of m-x ylidine then added. When cold a 
thick precipitate, weighing 12*13 g., was lilteml olf 
(m p. 20l°- 2 (M5 J ). which on recrystallisation, melted 
at 20(>° 209°. Tins w'as again rccnstallised and 
two fractions were obtained, the first melting at 
210' — 211 and the second at 204 - -208°. 

(2) 8*5 g. of a salt, 1-5 g. of ft salt, 50 c.c of water, 
0*5 c.c. of hydrochloric acid, 1 g. of m-xylidine. No 
precipitate was obtained when cold, and on standing 
24 hours only a slight precipitate, 0-91 g., m.p. 
17S°- 185°, was obtained. This, on recrystallisation, 
melted at 198 —201", and again at 209 21 I u . 

The aniline salt may be considered the best for 
separating mixtures of the two acids, but the p- 
toiuidine and m-xylidine salts are also very effective, 
especially if sufficient time is allowed for the super- 
saturated solutions to crystallise. 

The separation and identification of arylamines 
themselves may be effected by their salts with the 
naphtha Icncsulphonie acids, especially with t lie ft 
acid. Thus m- and p-phein lencdiamincs may be 
separated as already mentioned. A mixture of mono- 
and di-methylaniline and ft acid will lirst give the ft 
salt of mniiomothylaiiiline. If is also possible, 
generally speaking, to separate mixtures of o- and p- 
suhstituted amines, the para salts being usually less 
soluble than the ortho, though this was more apparent 
in the ease of 2.C- and 2.7-naphthalenedisulphonic 
acids. Generally speaking, also, these salts have 
well-deimed melting points, and they form ready 
means of identification of small quantities of such bases’ 
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BACTERICIDAL ACTION OF TELLURIUM-/?- 
DI-KETONES. 

11Y (J I LBI.HT T. M< UK JAN, K. ASIFl.KY fOOPKR, AND 
l-KKDKUlCK .1. <OKHY. 

Tellurium derivatives of tin* aliphatic /?-<! ilo-tencs 
are extremely active germicides (Morgan, Cooper, 

and Burtt. Bioehein J , 1923, 17. 30; 19-4, 

18 . UK))- for example, 2 fi-dimeth yl-r/yc/o-tclluro- 

pentane 3 5 (hone (II ) c\< it s l»actcrici(Ial action in 
as low , oia rnhatioiis lb 1 in 10,UI0,<:<() to 1 ill 

40 , 000,000 

The ( la m i< a I stnicture of the simplest compound 
of the -cj;< - < //( /o-tolluro-pcntane-d.o-dioiie (I), is 

indu a tcil 1 hus : - 

(!•) (HO 

Te (1) Te 

(0) HZ' /''Y'H.. (l>) nf..iiC| // \<'n rn 3 

(5) or^Jco (3) ocl x/ !co 

(II, (4) CH, 

Substitution of groups is possible in any of the 
three methylene (( T I .>) radicals, and the introduction 
of alkyl groups and their orientation profoundly 
nITect the germicidal |)(n\er of these* new compounds. 
Recently a large number of additional homologues 
have- been prepared, and the geneial principles 
correlating chemical structure and bactericidal power 
an* indicated in this paper. (Compare Morgan, 

Dievv and others, 'Trans (diem Noe., 1920, 117, 
145b : 11)21 , 119, (do: 1922, 121, 922. 1923, 123, 
444 : 1921, 125, 731, 759, 7«0, 1001.) 

It was previously found ( Inc . cit. 1924) that the 
tellurium compounds lost their powerful germicidal 
action in serum, and were thus unlikely to be valuable 
as internal disinfectants. As, however, compara- 
tively unimportant changes in chemical structure 
greatly influence germicidal power, the possibility 
of obtaining a compound efficacious in the blood- 
stream is not precluded. 

The tellurium compounds are extremely active 
as germicides in the presence of urine, and as there 
is sufficient margin between their bactericidal and 
lethal doses, there appeared to he scope for their 
employment in cystitis and as urinary antiseptics. 
Lethal doses administered to mice induced symptoms 
of huunatiitia, and death soon followed (Inc. cif. 1924). 

Through the interest and help of Mr. William 
Ucmmill it has been possible for one of these 
compounds to be tested on cases of cystitis. For 
the clinical trials, 2.4-di-methvl o/e/o-tolluro-pentane- 
3.5-dione (ill.) 

Te 

(in., 

oc ! x Jro 

CM'di;, 

was selected, on account of its ease of preparation 
ana ready solubility, and in cystitis its use has led 
to very beneficial results. 


Mr. H. W. Archer-Hall has also kindly tested the 
same substance as to its possible application in the 
treatment of infective conditions of the eye, and 
lias obtained highly satisfactory results iu cases of 
conjunctivitis, blepharitis, and corneal ulceration. 

Thu method of determining the germicidal power 
of the tellurium compounds generally employed 
consisted in exposing a definite number of organisms 
to the action of the compounds in lei nco- peptone! 
broth as nutrient medium for 48 hours at 37°. Tliel 
organisms used were B. coli , tyjd^mts, paratyphosusi 
pyocyancus , and B Crept. faun. Tests have afso he cut 
made with protozoa (paramocia) grown in hay-} 
infusion, but the above tellurium compound nets') 
much more powerfully against bacteria, than against! 
protozoa, comparatively high concentrations, e.g.i 
1 in 400,000, being required to disinfect in tins easel 
of pammarAa . 

Influence of chemical structure on bactericidal 
power. 

Homologous scries. — Members of three series asj 
far as the butyl derivatives have been prepared, and! 
their bactericidal power has been determined. The! 
homologous series may be regarded as formed by: 
the introduction of alkyl groups in the molecule J 
of rv/r/n-telluro-pentane-3.5-clione (1) by replacement 1 
of hydrogen in one or more of the three? methylene ; 
groups (2, 4, 0). r 

It was found that bactericidal power at first) 
increased as the homologous series was ascended, I 
until with the*, third member a maximum efficacy j 
was attained, and the higher members showed* 
diminishing germicidal action. Chemically, this 
means that the introduction of two methyl groups 
produces the zenith in bactericidal power, and 
further substitution is unfavourable. The results ob- 
tained with one typical homologous series are 
tabulated at the end of the paper. 

/ somerism . — As substitution of alkyl groups is 
practicable in any of the three positions (2, 4, (>), it is 
evident that there are many possibilities of isomerism. 

An examination of the germicidal power of a large 
number of isomeric compounds has led to the 
important conclusion that the maximum efficacy 
is associated with tin? presence of one methyl group 
in each of the 2-0 or ortho positions to the tellur- 
ium, 2.(>-di?nethyl-c//c/o-telluro-pentane-3.r>-dk>ne (TT) 
therefore, being the most active of the series and 
bactericidal in concentrations varying from 1 in 

10.000. 000 te 1 in 40,000,000 te ‘several coliform 
organisms. 

Dissymmetric substitution in one only of the 2 — 0 
positions or substitution in the 4 or para-position is 
ill general much less favourable, and leads to 
compounds of lower bactericidal power. Thus, the 
substance 2.4-diniethyl-c//cfo-telhiropentane-3.5-dione 
is less active than the above isomeride, being 
bactericidal in concentrations varying from 1 in 

5.000. 000 to 1 in 20,000,000. It was employed in 
the clinical trials, however, as it is more soluble and 
easily prepared. 

Other tellurium derivatives have also been recently 
prepared, in which the difference in chemical consti- 
tution does not depend on the position of the alkyl 
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rroups in the heterocyclic ring, but merely on the 
Structure of the alkyl group itself, for instance 
m between propyl, ('H>.CH.,.CH. , and kwpropvl, 

‘H«-'H :l ) 4 . 

l'his small local difference was found to affect 
r rmieidal power in a somewhat inq>ortant manner, 
lie /sopropyl compounds being from two to four times 

active as their n-prop^l isomerides. The n -butyl 
lerivative, — OIL (CH 2 ) 2 ( 'H 3 , however, waa more 
letive than the isomeric L’obutyl, -(>H 2 .(\H((TI ,).> 
ompound. The results are of importance insomuch 
is they indicate that the bactericidal power of the 
yr/o-telluro-pentane-3.5-diones is readily influenced 
>Y quite small changes in chemical structure, and 
here is thus a possibility of obtaining a suitable 
ompound, retaining its germicidal action in vivo. 

The introduction of an aromatic, group, e.g. } benzyl, 
esulted in coni pounds possessing bactericidal power 
if very much the same order as that of the aliphatic 
ellurium derivatives. 

» It is remarkable that the parent aliphatic /?-di- 
ketones themselves are only feeble germicides (the 
bactericidal concentrations varying from 1 in HHJ 
to 1 in 400), showing that the tellurium-carbon 
heterocyclic ring plays a very important part in the 
manifestation of bactericidal action. This is con- 
firmed bv the observations that the selenium, copper, 
iron, and cobalt derivatives possess only slight 
germicidal powers, it is also essential that the 
tellurium should exist in the unsaturated state, 
as the oxides and basic derivatives in which the 
I ellurium is quadrivalent are very weak disinfectants. 

Germicidal action in serum. 

The serum (ox) was lirst heated at f>(>° to destroy 
its bactericidal properties and ensure sterility. The 
nrganisms were incubated in the serum, containing 
varying concentrations of the tellurium compounds, 
for 24 hours at 37°. Sub-cultures were then made into 
broth, and the minimum bactericidal concentration 
could thus be determined for each substance. 

It was found that concentrations, ranging from 
1 in 50, 000 to 1 in 200,000, were required for complete 
disinfect ion in scrum, indicating a very serious collapse 
in germicidal power, but not withstanding this remaTk- 
ahle diminution in efficacy, changes in chemical 
structure were found to influence bactericidal power 
in serum in very much the same way as in peptone- 
broth media. k 

Serum still reduced the bactericidal power of the 
tellurium compounds, even after dialysis, showing that 
the incompat ible substance is colloidal in nature. The 
interfering substance, however, does not appear to 
be a protein, as scrum-proteins, gelatin, egg-albumin, 
easei nogen, and proteoses had no effect on germicidal 
power. Lecithin, carbamide, creatinine, and am- 
monium carbonate were also without effect, but gly- 
cine had the noteworthy property of increasing 
germicidal power. 

J njluenw of the time-factor on germicidal power. 

So far the bactericidal action of the tellurium 
compounds has been studied over periods of 24 or 
48 hours. We have found, however, that these 


germicides are capable of acting much more rapidly 
than was originally supposed, as they can exert an 
appreciable bactericidal action in 1 hour, but their 
maximum cflicacy is not attained until after a period 
of about 4 hours. 

This confirms the view already exposed that the 
foregoing tellurium derivatives are true germicides, 
and not merely growth-inhibitors. 

}{< .suit* illustrating Ihi germicidal pom r of the mnnlurs 
of a homologous series of tellurium compounds. 

(II Hill II I >. I 

l;,u ((‘i u ulul i mu rhUui ion-* 

> ilium- ] m .’i* id, oik) 

1 in (Kid, ooo 
1 ill 30 000,000 
1 111 1.1,000, 000 
I ill H, 0110,000 

1 in 7 , .> 00 , ooo 

Sum man/ 

1 The <u/c/o-telluro]K‘ntane-3 5-diones arc very 
powerful germicides, exciting a marked bactericidal 
action in certain eases in as low concentrations as 
1 in 1,000,000 to 1 in 20,000,000. Their maximum 
etfeet is observed after about 4 hours* contact with 
the organisms. 

2. The bactericidal power of these substances is 
influenced by the number and distribution of ill ky 1 
groups in the molecule, the maximum activity being 
associated with the presence of two methyl groups 
substituted in the 2-0 or ortho-positions to the 
tellurium atom in the heterocyclic ring 

3. Bactericidal power may also lie influenced by 
even smaller isomeric differences, the ssopropyl and 
ixf/butyl derivatives, for example, differing in germi- 
cidal power from t he corresponding normal isomerides. 

4. The toxic effect of the c//Wo-tolluro-pentane-3.5- 
dione.s on protozoa is much less marked than their 
baeterieida 1 action. 

5. Aromatic derivatives of these substances offer 
no special advantage as disinfectants over the 
aliphatic compounds. 

<> The parent aliphatic diketones arc very feeble 
germicides, indicating that the outstanding bacteri- 
cidal power of their tellurium derivatives is associated 
with the tcllurium-cai bon lieterocu lie ring The 
presence of unsaturated tellurium is also essential 
for high germicidal power, as the activity of the 
compounds is greatly diminished when the metalloid 
is raised to the quadrivalent condition. 

7. The tellurium compounds lose their outstanding 
bactericidal action in the presence ot serum The 
incompatible constituent is colloidal, but does not 
appear to be' a protein Tlicv retain their germicidal 
elhcaev, however, to a large extent in the presence 
of urine. 

S Notwithstanding the poisonous nature of the 
tellurium -/3-diketones and their property of inducing 
lucinaturia, there is sufficient margin between their 
lethal and bactericidal concentrations, and 2-4-di- 
metbyl - cyclu - tclluro - pentane - 3.5 - dioue, which is 
readily prepared and soluble in water, luis been used 
with success in the treatment of cystitis, and eye 
infections. 


SuiistalM < 

ri/< to - 1 rllmo-iMMilnut 1 
U-Mi'l li\ 1 
iM-Diim-thyl . 

2- Mi'l lie 1 -4 -«'i l»\ I 
il-MM li\ 1- 4- 1M «» j»\ I 

3- Mi lliyI-4-niltyl 
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MOULDS ON FROZEN MEATS. 

II Y V. T. BROOKS. 

In a paper by A. M. Wright (.1 , 1923, -INSt), 
it is stated that “ black spot ' of eold-store meat is 
due not only to ( 'lado^poi ium /nibarum, hut also 
to Minor m ho do and Ibninlliiun t/lau<um. Oil tin* 
other hand. Brooks and Kidd and Brooks and 
llansfoid (Spen.d Reports d and 17, Food Investiga- 
tion Boaid). found m their researches on mould 
contaminations of m< at that " black spot ” was 
exclusively due to the fungus ( 'ladospori u m hi rbarum. 
In view of this discrepancy, two of Wright s experi- 
ments of which details are given l>\ him, have been 
repeated in the Low Temperature Beseareh Station 
at Cambridge, the results ol which invalidate Wright's 
view’ that " black spot '* of meat may be caused 


by other fungi than Cladosporium herbamm. Thus 
mutton was inoculated with the spores of Mu cor 
m undo, and kept at a temperature of - — 1°C. until 
growth was well established, after whieh the meat 
was "kept at a temperature of — 11° for four and a-half 
months. Upon examination after this period there 
was found no trace of “ black spot,” but only the 
typical growth of Mu cor. Similarly mutton inoou- 
laled with a species of Penicillin m , and kept at 
D until the fungus was well developed, showed no 
trace of “ black spot ” after being kept for four and 
a-half months at — ID; again, only the typical 
growth of Penicilliuni was apparent. 

Jf Wright's contention that “ black spot ” may he," 
due also to J f uror and Pen icilli uni he true, one wonden-| 
what is the cause of the black colour of such spots.}, 
for the hyphso of both Mucor and Pcnicillium art 
colourless. Brooks and Kidd have shown that in al 
the k ‘ black spots ” examined by them the coloui 
was caused by the dark hyplue of Cladosporium 
her barn m. 

Wright states that Mucor niucedo , a Hhizopus 
and Pcmcill turn (jlaucum w ere often isolated by him 
from " black spots.” This is not surprising, as these 
moulds are often superimposed upon meat contamin- 
ated by Cladosporium he rbnrum. Under such condi- 
tions special precautions must be taken to isolate 
Cladosporiu m herbarum , as this fungus grows slightly 
deeper in the tissues than the other moulds. 1 

Botany School, 

Cambridge. 
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nitration of stereoisomeric 

AROMATIC DIAMINES. 

BY GILBERT T. MORGAN AND WILFRED JOHN 
lllCKIN BOTTOM. 

It has previously been demonstrated that 
.di-pdolyl-aminobutane (/Jy-butylene-di-p-toluid- 
,i; ( .) exists in four stereoisomeric forms (J. Chem 
s „. , l*)23, 123, 97), and the present communication 
, with the nitration of the externally and internally 
umipensated modifications. The object of the in- 
\ litigation was to ascertain, whether the ditlerent 
. jutial arrangement of the aromatic radicals of these 
diamines would be revealed by differences in' the 
behaviour of the bases towards substituting agents. 

The experimental results recorded below show that 
iht* (//-diamine and the wtso - base (IF.) behave in a 
pieeisely similar manner. Any slight variations in 
cast' of nitration or in yields are to be attributed 
merely to differences in the solubility of the products 
under the conditions of experiment. 

Two methods of nitration were adopted : — 

(1) Nitration in acetic acid or acetic anhydride. 

(2) Nitration of the sulphate of the base with 
i oi ice n t rated nitric and sulphuric acids. 

'Hie following diagram, which applies both to 
,// -/fy-di-p-tolydaminobutano (the conglomerate _ of 
i lie d- and /- forms) and to wn’w-jSy-di-p-tolylamino- 
luitane, illustrates th<* course taken by each of the 
methods of nitration. 

i In the absence of any other strong mineral acid, 
jhe action of nitric acid’ on the two stereoisomerides 
II.) leads to dl- and meso-fiy-'3.y-dinitrodi\)- 
ohfUnninobuht.no (III.). By more drastic treatment 
nth stronger nitric acid the two stereoisomeric 
);ises yield respectively dl- and mrso-py-'S. 3'.5.5'- 
' ( i anitrodi pdo/ ylo mi nob u tan r (V.). 


In this mode of nitiation the positions taken up 
by the nitro groups show that the alkylenediamino 
group is the orienting agent. r l his e licet is probably 
due to the circumstance that the first action of the 
nitric acid is to form a nitrate which becomes de- 
hydrated to a nitramine, the latter compound then 
undergoing isomeric change by migration of the 
nitro group into the ortho position in the ring. "When 
both ortho positions are already occupied by nitro 
groups, this isomeric change is no longer possible, 
and the nitramine can be isolated. This result was 
achieved bv nitrating the (//-diamine with excess of 
nitric acid in presence of acetic anhydride, when 
dl-py-butuhHC-W.S.ii’ - tel ran it rod bp - lubjidi nil rami ne. 
(X.) was produced. 

__no 2 no 

CH / VN(N0 2 )-CHMc-('HMi-N(N0 2 )-/_ /‘H ; , 
NO, KG, 

Nitration takes a different course, however, when 
it is effected on the sulphate of the diamine in con- 
centrated sulphuric acid. Here the reactivity of 
the aminic nitrogen is destroyed by salt formation, 
and the met h\ 1 group becomes the prepotent orienting 
factor. The stereoisomerides (11.) give rise to 
dl- and jniso-py-ZS'-dinitrodi-p-tohjlaminobutanr. (\ ). 

The orientation of the. nitro groups in the fore- 
going nitration products of the di-p-tolylarnino- 
butanes was determined by acid hydrolysis, using 
moderately concentrated sulphuric acid, when the 
two dinitrodiarnines (I.) obtained by the sulphate 
method yielded 2-nit ro-p-toluidine (IV). The tetra- 
nit rod ia mines (V.) produced by nitration in acetic 
acid when hydrolysed in this way furnished 3.5- 
dinitro-p-toluidine (VI ). r lhe constitution of the 
other two dinit rodiamines (111 ) is reached by exclu- 


TlNCHMcCTlMc-NH 

/\ /\ 

'y/'NO, 

V\i 3 CH, 


HNOHMeCHMcNIT 




HN-CHMc -CHMo Xir 

r /X 'No 2 

* ! I “ I I 

\ / 

r /ill 


Nil, 

HXOllMeOIIMoNH 

Nil, 

/\ 

NO, /y NO, NO, NO. 

NO, //X ',NO, 

| 1 

k /'no. 

1 1 “ J ‘ 

\/ 

x/ 

lie, 

CH ; , CH, 

( 11; 5 

IV. 

1 V. 

1 

VI. 

CHMcBr 

V 

CHMrNH-COPh 

CHMe -Nik 

1 X( 

(i'HMiBr 

_ _ | 

CHMe-NHCOPh 

CHMe N 

VII. 

VIII. 

IX. 


CPll 



Journal of the Society of Chemical InduUry, 

,‘MlM | MoiUJAN AM) Hh'KIN BOTTOM. NlTRATTOS OK STK H W KRIC AROMATIC DlAMI NKft. liOrC. 17, 1024. j 


sion and continued by the* fact that further nitration 
leads to the corresponding ,4.5.4 , .5'-te*tranitre>diamine& 

'(V.) 

Alkaline hydrolysis in alcohol of these tetraiiitro- 
diamines (V.) leads to fission occurring between the 
annnic nitrogens and the ring 3 5-1 hnitro-p-eresol 
remains in the* alkali whilst the stercoisoinerie (3y - 
diarninobutanes are obtained by distillation r l hese 
are identical with t he diamines obtained by the 
action of ammonia on .v//w-but \ lene dibromide 
( \ r 1 1 . ) , and arc characterised by their difrcnzoyl 
derivatixes (V1IF) and by the conversion of these 
compounds into mi in azoles (IX.) 

dl-fiy-ll .4' 5 .V -T( tranitrod f-p (olynrnirwhntam (\ ), 
m j). 2,40 , orange -yellow needles from glacial acetic 
acid, spaiinglx soluble in acetone and ether, it 
contained 1S*90%N , ( ', H H Jn ( ) h N n i( w (piires X 1S-7.) U 0 . 
Addition of 50" o potassium h\ dioxide to an acetone 
suspension of the nitroamine produced a reddish- 
purple coloration; the acetone layer gradually 
changed colour t lirough light red to orange, whilst the 
lower la\cr, initially colouilcss, assumed a dark 
red tint Prejuttal ion . A solution of 4 grams of 
dl-fty di // tol\ laminobutane in 2d e c. of glacial 
jicctic acid was added during .40 minutes with 
stirring to t>0 c.e of colourless turning nitric acid 
(<l 1 and 00 c c. of glacial acetic acid, maintained 
below 10 throughout the nitration, which was 
completed by allowing tin* mixture slowly to attain 
the loom temperature for 2 1 hours A crystalline 
deposit separated, and the product, which was isolated 
h\ pouring on to ice, was washed with acetone and 
crystallised trom glacial acidic ac.d (yield (w-7f>°. 0 ). 

(II jiy Hntt/lcm (i I ntn it rod i - p - tol yh! t n it ra in i nc (X ), 
pale yellow tablets . almost white crystalline powder 
from fuming nit ric acid, decomposed at L7S ISO with 
(‘volution ot oxides of nitrogen ; sparingly soluble 
in alcohol oi ethei , dissolving more readily in acetone. 
X 20‘S7'\, : Ci s H, k <>i.Xm requires X 20-82%. 

Pn jHimtinu d/-fiy - 1 )i-//-tolylaminobutane (.4 g.) 

in 7 g of glacial acetic acid was added to 50 c.e. of 
fuming nitric acid (</ I d) and acidic anhydride in 
ecpial \oluni(‘s After five hours the precipitate 
on ice was crystallised from glacial acidic acid. 

(U-fty-Z.S'-Dinitrodi-p-tolynminobutam ( 1 1 1 .), 

brownish red needles, m.p. 200* ; not readily soluble 
in cold acetone or alcohol, more readily in chloroform. 
X Id s.4"„ . ( • s H, j () 4 X 4 requires X 15*04%. 

Pn j>a lafinn . The externally' compensated amine* 
(1 g . ) dissolved in It) c (*. of glacial acetic acid was 
added slowly to 10 c.e. of nitric acid {d 1-42) and 
2d c.e. of glacial acetic acid at 0 . After four hours 
the solution was poured on to ice, and the precipitate 
crystallised from glacial acetic acid. 

(II- nr / ^y-2.2 - / fin ihndi-\i Inlylam i nobuta m (l.), 
m.p, 1.42 , orange needles trom glacial acetic acid; 
orange hemispherical aggregates of small needle's 
from a mixture of eaihon tetrachloride* and chloro- 
form. Sparingly' soluble in alcohol or carbon 
tetrachloride, more' so in chloroform or aee'teme. 
N 15-84%; (i»H tf >OjN 4 mpures X 15-04% 

Preparation. — To d! -/^y-di-p-toly laminobutane 
(2-55 g.) dissolved in 1 JO g. of sulphuric acid 
(d 1-84) at 0° was added a solution of 1 mol. of 


nitric acid (</^ 1*42) in K vol. of sulphuric acid, Aftcii 
several hours the solution diluted w'ith crushed ie% 
was partially neutralised with aqueous ammonia ' 
The prec ipitated nitroamine, which crystallised froin 
glacial acetic acid, y ielded colourless salts : hydre 
chloride, hydrobromide, and sulphate, but these; 
were readily' dissociated by water. With for maid ■ ' 
by eli* it furnished a lemon-yellow crystalline eondeu ] 
sat ion product. j 

me so - fty - 4.. 4 '.5.5' - 75 It an it rod i - p - tol ylaminobu tarn \ 
(V ), m.p. 212’; minute orange' plates or tablets from; 
l)t'n/.ene, giving t ho saint' colour reaction as itJ 
externally coinjx'nsated isoineride with sodiu nj 
hydroxide and acetone'. X 19-1%; f\ 8 H 2ft 0 8 X r c r<*.| 
quires X -- 1 8-75° „. P reparation -< )ne gram of meso 
amine in 5 c e. of glacial acetic acid was added 
slowly to 5 c.e. of glacial acetic acid and Id c.e. 
colourless fuming nitric acid (d 1-d) cooled to Id 
After keeping at 10" for fifteen minutes the mixtuiu 
was poured oil to ice and the* bulky' yellow precipitate 
extracted with small quantities of warm aeetoni 
f rhe residue consisted of practically' pure mrso-py* 
3 . .4 ' d .d '-I dra n itroil i -p -tohyla in I n ob ulan e . I 

The weight of tetranitro compound varie'd iii 
different pre'parations, but with elficieut eooliil; 
a 40 d( ) ° u nitration was effected. The yield w.t< 
greatly reduced if during nitration the tcmpcratiiE" 
readied 0 , and the' product then contained a coil 
siderahle' proportion of a substance readily snlubflr 
in acetone, which separated from acetic acid li 
bright yellow' slender needles, melting and deeni!Li 
posing at 10.4 104 . Its reactions indicated thsli 

it was probably' the tetranitrodinitrosamine | 
ditolvlammobutaiie. jl 

meso - ^y-,4.,4 ' - Dinitrodi - p - ((dylaminobutane (111 I 
m.p. 195 ; scarlet plate4e*ts from aee'tone', sparing l 
soluble' in alcohol or glacial acetic add. Xe*ithe‘r th 
substance' nor the coi responding (//-compound gax 
any* colour with sodium hydroxide and acetone 
X 15-80% ; ty^l^OjX., requires X 15-04%. 7V1 
paration . — By nitrating tlie rnrso - amine under tluJ 
same (‘onditions as those' described for the preparatiem 
of externally eompeuisateel ,4 3'.5.5'-tetramt mdi-yf 
toly laminobutane. It also resulted trom the nit ratio? 
of the mi- base* with a more* dilute solution (^ 
nitric acid in glacial acetic acid. 

mvso-fiy-'H.'l'-Dinitrodi’p-tolylam'uwbutane (I.), m y 
ISO’; from ethyl acetate in nodular masses, from 
acetic acid in yellowish-orange' needles ; sparing! 
soluble* in benzene, more* so in xylene. X 15-74°,, 
Ci 8 lf 22 () 4 X" 4 requ ire*s X--- 15*04%. Preparation - H\ 
nitration of an so di-yi-toly laminobutane in a lai n** 
excess of sulphuric acid (se*e' nitration of (//-amine* n\ 
pri'senee of sulphuric acid). 

The action of acid* on meso- and el 1 -/3y-2 2 ' -din it rod /-j 
p -tolylam i nob at am . \ 

meso - 2.2' - Dinitrodi - p - tolydaminobutane wlien? 
heated with concentrated bydroddorie or bydoy 
bromic acid for 9—10 hours in sealed tubes '< 
about 170°, gave small yields of 2-nitro-p-toluidinc 
together with crystalline halogenated product 
The corresponding extemally compensated niti"-| 
compound behaved in a similar manner. j 
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A more satisfactory degradation of these isomeridea 
into 2-nitro-^-toluieiine was effected by means of 
moderately concentrated sulpliuric acid. To the 
dmitro compound (1*2 g.) suspended in 10 c.c. of 
vater, 10 e.c. of concentrated sulphuric acid were 
added ; the white precipitate of the sulphate dissolved 
on heating to a solution which became violet and 
finally almost black. When the suspended solid 
had dissolved, 00 c.c. of water were added and the 
heating was continued for about 15 minutes. The 
f solution was then diluted further, made alkaline by 
dilute ammonia, and filtered from a fioeculent 
impurity. The filtrate on extraction with benzene 
and ether furnished 2-nitro-p-toluidine mixed with 
a small quantity of tarry matter. By crystallisation 
from petroleum (b.p. S(V l(X) ), 2-nitro-p-toluidine 
was obtained in flattened yellow needles, m.p. 70 1 — 
7 7 -o'. 

r rhe nitro-/>-toluidines from externally compi*nsat(‘d 
2 2'-dinitrodi-p-tolylaminobutane and the analogous 
no xcMHoineridc were* identical and wen* characterised 
os 2- nit rei -p- 1 ol uidine . 

The action of sulphuric acid on meso- and dl -/?y- 

3 3 ' .5 . .V deli an it rod i - p -to! plant i nob u ta n v . 

The tetranitro compound (0-7 g ) was moistened 
an 1 1 h water (about 1 c.c.) and 10 c e of concentrated 
Milphuric acid were added. A reddish solution re- 
sulted which, on further heating, darkened in colour. 
During the heating water was gradually added. Wlien 
\(*llowish vapours appeared the solution was cooled, 
diluted largely, and the precipitated nilro compound 
collected and crystallised from benzene, alcohol, or 
earbon disulphide*. The crude product from the 
externally compensated tetranitro compound melted 
at 105- 100 after softening slightly from 155’. 
Successive crystallisation from alcohol and carbon 
disulphide raised tin* melting point to ]b7 -108 . 

Tin* crude product from jncso-fiy-‘,lM' 5 .V-tetra- 
nitrodi-p-tolylaminohutane melted at 105 107 

after washing witli alcohol and crystallisation from 
benzene, it separated in yellow flattened needles. 

There was n » depression of melting point when flu* 
products from I he meso- and externally compensated 
intro compounds were mixed together, or when ad- 
mixed with a specimen of 3.5-dinitro-/Moluidine. 

The action of sodiiun hydroxide on fiy- 3 3'. 5.5'- 
tet ran itro-d i - p -tolyla m in obviate. 

The externally-compensated tetranitro compound 
(2 g ) was heated with 4 g. of sodium hydroxide in 
75 c.c. of aqueous alcohol until the solid had 
dissolved. The volatile products of the decompo- 
sition were removed by distillation in steam, the 
distillate was acidified with hydrochloric and and 
evaporated to dryness. The crude hydrochloride*, 
after redissolving in water and Altering to remove 
the small amount of insoluble matter, was converted 
into the benzoyl compound. It was found advisable 
after rendering alkaline; te> remove traces of ammonia 
by subjecting the solution to diminished pressure 
before adding benzoyl e*hloride. 

The benzoyl compound melted at 220 —224° after 
washing witli ether, and did not depress the melting 


point of dibenzoytdiami nobutane of similar purity 
It was charaeteriseel by cemversion into the iminazole 
by heating in a eurrent of hydrogen chloride (see 
p. 310 T). The pic rate of the cyclic base melted at 
175° — 178" after commencing to soften at 105’. No, 
depression of the melting point was observed when 
it was mixed with a specimen of 2- phenyl -4 o dimethyl- 
iminazole of similar purity (p. 310 t). 

The decomposition of the wc.vo-tctranitro compound 
was effected in a manner similar to that used for the 
externally’ compensated isomeride. The amount of 
material available was small, but the resulting di- 
aininohutane was identified as its benzoyl deri\ati\e. 

The action of ammonia on fiy-dibromobulanc. 

A mixture of 700 c e. of alcoholic ammonia satu- 
rated at 0 and /fy-dibromobutane (03 g.) was left 
for a week at the ordinary tempenvkure, then re- 
saturated with dry ammonia and heated at 1 10 w> — 125 J 
in a rotating autoclave (Morgan and Yining, (diem. 
Noe. Trans , 1020, 117, 780) for ten hours. The 
reaction product was then cautiously neutralised 
witli hydrochloric arid and tin* excess of solvent 
and volatile hromo compounds were removed by dis- 
tillation (A). A brownish residue remained, which, 
after evaporating to dryness twice with hydrochloric 
acid, was extracted with absolute alcohol to eliminate 
the hulk of ammonium salts. The alcoholic extract 
was evaporated and the resulting dark viscid mass 
of hydrochlorides treated at 0 W with concentrated 
aqueous sodium hydroxide. A dark oil (B) having 

strong ba.de* odour separated and was dried over 
solid potassium hydroxide. hVom tin; strongly 
alkaline aqueous layer remaining after the removal 
of (B) further amounts of amines were obtained by 
extraction with ether or by steam distillation. 

Isolation of biomobutyh ne (J & bmmobutene) - 
Dilution of the distillate (A) with a largo volume of 
water precipitated a heavy, colourless oil which 
after washing and drying distilled chiefly between 
88’ and 03 . On rc-fractionation the hulk of the 
liquid was collected between 87*5" and 02 as a 
dense colourless liquid, which reduces a cold neutral 
aqueous solution of potassium permanganate. Its 
properties agree with those* recorded for /3-bromo- 
butylene (Wislieenus and Schmidt, Annalen, 10(H), 
313,215) In two experiments the yield amounted 
to 44 g. from 187 g of dihromohutane. 

Isolation of fiy-dia mi nobutane —'The daik baste 
oil (B) left over solid potassium hydroxide* for two 
weeks was sy stemat ieallv fractiemated. The* mole- 
cular weight e »f each fraction, de*termined by titration 
against standard acid assuming that only dibasic 
amine*s are* pivsenf, is given in the following table : - 


l’rn< tl « >11 

olli'i tcii jit. 

Mol. wt. 

Nit mut-n. 

-► 120* 

123 

— 

120 l.M»* 

uso 

— . 

i.;o -n.v 

107 

20 1 o 

rev— 14 V 

112 

20 & 

14.V — l.*U* 

1 2."» 

— - 

i;.o 

13S 

2013 


(\|H 12 N 2 ,H 2 () requires N 20-30%, mol. vvt.— 100*1. 
The fractions 120 150 all hael a charaederistie 

odour, fumed in moist air or in presence of acid 
vapour, and gradually’ became solid vvhe*n exposed to 
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the atmosphere in an open dish. A drop when 
rid) bed between the fingers had a slight “ soapy ” 
feel. 

An examination of the fraction 130" — 135°, which 
ap|H*ared to consist of approximately pure diaininn- 
butane hydrate, showed that it was probably a 
mixture of stereoisomerides. Bcnzoylation gave a 
product melting at 195 205 ' after washing w r ith 

ether. After several crystallisations it melted at 
230 — 238 . Similar results were obtained by crys- 
tallisation of t he benzoyl dcri vatives (if other fract ions, 
and by benzm lation of tlie ]>urified oxalate ; m.p. 
235 with decomposition. Angeli (Ber., 1890, 23, 
1358) gives m p 237*5 238 with decomposition. 

fiy I )ibt nzto/latninobatane, prismatic needles from 
alcohol X 9*45°;, ; F| S H 2n () 2 X., requires X - 9*45%. 

fly • hi - j> - lol ante sal j>hon j/lanunobufane, flattened 
needles or plates from alcohol, the hi idlest melting 
point being 1/8 — 179 . A immlxT of fractions were 
obtained melting between 140 and 170 . X 7-39%; 
( ' 1H llo 4 ()|X ; ,S J rei | mrcs i\ 7*07%. 

fty-hidnunnhuhnif pic rate , bright yellow crystal- 
line powder decomposing at 250 252 after darken- 

ing from a boul 220 ; purified by repeated extraction 
with wafer X 20*02°,,: ( , l H J .>X,,2(_' 0 H. l (> 7 N a requires 
X 20*51%. 

2-/7o /o//-4 N-dinn thjihnunazolc (IX.).- Dry hy- 
drogen chlonde was led over fused dibenzolyamino- 
butane of highest melting point until no more' benzoic 
acid sublimed away ; tbe residue then contained 
the hydrochloride of 2 • phe)t yl A. o-dimethyUtn inazole . 
The base itself crystallised from a mixture of benzene 
and light petroleum in needles, m.p. 101° — 103°. 
Its pterafe formed small, light yellow tufts from 
alcohol, m.p. 190 . X 17-45° 0 ; C n H ]4 X 2 ,C (5 ll,( ) X, 
requires X 17*37%. 

From dibcnzoylaminobutane of lower melting 
point, evelie bast's were obtained having the properties 
of iminazolcs. They were either semi-solid or oily 
and yielded picrati, s* of lower melting points which 
could not readilv be separated b\ crystallisation. 

The authors desire to express their thanks to 
Captain Dcshurough of 1 1 it* R.X. (.Wdite Factory 
for a supply of n butyl alcohol and to the Ad\ isory 
Council of the 1 )epart ment of Scientific and Industrial 
Research for a grant which has paitlv defrayed the 
expense of this investigation. 

Cniversity of Birmingham, 

Fidgbaston. 


AROMATIC HYDROCARBONS IN BURMAH 
PETROLEUMS. 

BY H. M MULANY, M.S(\, ANT) E. R. WATSON, 1) SU. 

The petroleums of Assam and Burmah are known 
to contain high percentages of aromatic hydro- 
carbons, and a process was recently worked out for 
the manufacture of trinitrotoluene from Assam 
and Burmah petrols (Indian Patent 0802 of 1921 ; 
see also Indian Industries and Power, March, 1923). 


Our present research is an extension of the work 
then done, and was undertaken in order to identify 
the more important aromatic hydrocarbons in the 
petrol and kerosene fractions of Burmah oil. 

The kerosene was fractionated from a flask using 
an eight-pear Young's column, and nineteen 
fractions were collected, the first being below 100°, 
the second up to 130°, and every successive one at 
an interval of 10°. The residue was a dark liquid. 
Several distillations were carried out to collect 
sufficiently large quantity of each fraction. 

When the specific gravity of each fraction was 
determined and plotted against its boiling point- 
an almost smooth straight-line graph was obtained ; 
it had been hoped to obtain well marked maxima 
of points of inflexion where the fractions would 
contain the highest percentage of aromatic com- 
pounds. 

The bulkier fractions were then taken for examina- 
tion. The percentage of aromatic hydrocarbons 
was determined by Thole’s method (J., 1919, 39 t), 
and the first few fractions were mononitrated, 
but this method was soon abandoned, as some 
polynitro-eompounds which were always formed 
simultaneously gave trouble in purification by dis- 
tillation. The method then adopted was to form 
the polynitro compound or the barium salt of the 
sulphonic acid so as to obtain a crystallisable 
product. 

Later it was found better to isolate the aromatic 
hydrocarbons by Armstrong's method (Chem. Soc. 
Trans., 1884, 45, 148). The total aromatic hydro- 
carbons recovered were then fractionally dist illed, and 
the larger fractions Were polynitrated , sulphonatod, 
and oxidised. Ill one ease a picrate was obtained. 
The chief aromatic compounds thus identiiied in 
the kerosene oil were m-xyleue, jo-cymone, and fi- 
isoamyl naphthalene. 

The petrol was fractionally divided into three parts, 
the first two being distilled at temperatures calculated 
to separate the benzene and toluene. The second 
part had been already examined during the investiga- 
tion on the manufacture of TXT. The first part ^ 
showed benzene and also quite a large quantity \ 
of toluene*. The third part contained not only 
o- and p- xylenes as expected, but also some mesitylene 
and perhaps higher hydrocarbons. 

The kerosene. 

“ B.O.O. Water White ” kerosene was chosen for 
our experiments. Its fractionation has already 
been described. The spccitic gravity determinations 
and mononitration of some of the fractions having 
proved useless, attention was directed on obtaining 
crystallisable products by polynitration or by 
sulphonation. 

Fraction No. f> (150°--TG0°). — This was the first 
large fraction in the series. 

1 . Poli/nitration . — 50 c.c. of the? fraction, containing 
roughly 22*5% of aromatic compounds, were mono- 
nitrated by adding a cold mixture of 8*05 c.c. of 
sulphuric acid (d 1*84) and 0*35 c.c. of nitric acid 
(d 1*4), keeping the temperature below 50°. The 
acid was then run off and the mononitro compound 
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extracted from the aliphatic hydrocarbon layer 
by 36-2 c.c. of cold concentrated sulphuric acid in 
several successive fractions. Trinitration or poly- 
nitration wus then carried out by cautiously adding 
11-35 c.c. of nitric acid (d 1*5) to the sulphuric acid 
extract obtained above, "keeping the temperature 
below 50°. The temperature was then raised to 
70° in half an hour and from 70° to 120° in 3| hours. 
The mixture was kept at 1 20° for one hour, and when 
cooled was poured into an excess of cold water 
and the solid crude product filtered, washed at the 
pump with cold water, dried, washed with ether, 
and crystallised from alcohol. Recrystaliisation 
^ lelded mainly yellowish-white needle-shaped crystals, 
in p. 181° — 182°, apparently of trinitro-m-xyleno 
(m.p. 182°). A small quantity, remaining insoluble 
in hot alcohol, gave crystals melting at 185° out of 
glacial acetic acid. 

2. Sulphonation was effected with three volumes 
of 118% sulphuric acid in the cold. The barium 
salt was prepared and crystallised. An end crop 
gave on analysis Ba 25-72, C 40-69, H 4-62% ; the 
barium salt of the cumenemonosul phonic acid 
(r 9 H n S0 3 ). 2 Ba contains Ba 25-65, V 40-33, H T 11%. 
Also, the melting point of 3.5.6- trinitroeumene is 
lvS5°, which agrees with the melting point of the 
smaller crop of polynitro compound crystallised 
from acetic acid. 

Recover n of the aromatic hydrocarbon s. — Armstrong’s 
method ( ioc . cit.) was found to be the most suitable 
for this purpose. 1300 c.c. of kerosene thus treated 
yielded 120 c.e. of aromatic hydrocarbons, which 
were then fractionally distilled, using a column of 
S pears and an air condenser. 'The quantities of 
fractions obtained were as tabulated below : — 


No ol 

ltange of 

Weight of 


l action. 

tempeiuture. 

fiaction. 

l’a-euble h\ dioe.i i bona. 

1 

44"— so’ 

1 0 


U 

70 u — HO ‘ 

l 2 

benzene. 

.5 

0(J U — 10S' 

(i l 


4 . . 

120*— 130 1 . 

2 3 



130°- 140 J 

:i ;> 

in- and p-v\ leaps 

0 . . 

M0 # - -130° . 

. 12 4 . . 

o-xylene, much bci v.een 141° and 
144° 

7 . 

150" 100° . 

5-4 .. 

much between 152 J and 154; 
cumene. 

H 

1 HO"— 170" . 

2 1 

inesdt> lenc, psendotuinene 

1) . 

1 7U U — 1 ‘l" . 

0 2 . . 

hcmtmelllthcne, ?n-rymene,but)I- 
ben/.enu. 

The 11; 

^k had to i changed during this range. 

10 

180 J — 100“ 

9 0 

o- and ej m» lies, but j benzene, 

duxene. 

u . . 

190°— 200° 

0 0 


Ill . 

200*- 210’ 

14 

prelmitenc. 

in 

210’- 220° . 

4 1 

naphtha k-nc. 

ii 

220"- -230’ 

23 . 


ir> 

230 1 -2 10’ 

3 7 

pentavm Ihvlbenzein 

10 . 

240" —2110" 

8 1 .. 

methyl caphthalene. 

17 . 

2fi0°— 200“ 

3 7 . . 

Residue, ] 

ethylnuplithalene. 

2 6 g. 

Fractions 6, 

), 10 a 

nd 16 are thus the 


most important. it is also probable that there 
are only three chief substances represented 
by fraction 6, fractions 9 and 10, and frac- 
tion 16. Our efforts were therefore concentrated 
on these fractions. In a later experiment to recover 
a further quantity of aromatic hydrocarbons the 
conditions were slightly changed to avoid the use 
of a large volume of acid, by heating the kerosene 
with only an equal volume of 100% sulphuric acid 
on a water bath, under a reflux condenser, for three 
hours, with occasional shaking. Much sulphur 


dioxide was evolved this time and the yield of 
aromatic hydrocarbons was smaller ; the three 
maxima were also not so marked in this ease. 

I. Aromatic fraction 0 (bp. 140’ 130°) was 

polynitrated as described abu\c. S g. of the hydro- 
carbon thus yielded 7 g. of a crude whitish-yellow 
solid which, after washing with ether and then 
with cold alcohol, and crystallising from hot 
absolute alcohol yielded need IT -shaped crystals 
of m.j). 183'— 185' (mainly 185') containing 

17-46% of nitrogen. 2.4.6Trinitro-//i -xylene 
melts at 182’ and contains 17-42% X, whilst 
trinitroeumene (m.p. 185 ) contains only 16-47%. 
The boiling point of the fraction is 140 - 150 
but most of it distilled between 14L U and 144 . 
The boiling point of n/-\vlene is 139b It appears 
therefore that this fraction corresponds with the 
aromatic compounds in the fifth fraction of 
kerosene already examined. 

II. Aromatic fractions 9 and 10 mixed (b.p. 
170° — 190°). It was believed that these fractions 
represented mainly one prominent hydrocarbon, 
b.p. approx. 180°. The mixed fraction was 
examined as follows : - 

Trinitration was carried out as previously, 
Ihe solid crude product was washed with light 
petroleum ether ami then with cold alcohol and 
purified by repeated crystallisation from hot 
alcohol. The product had m p. 176 -178 ’, and 
contained 16*50% A”. ( , ioHn(A r 0 2 ) l , requires 

15*5% N, and CqHi^XO.,),, 16-64%; hut com- 
pounds of the latter formula arc mostly ruled out 
by their melting point or the boiling points of 
their parent hydrocarbons. Tritutro-p-cymenc 
melts at 178 - 180', whilst p-cymene itself has 
b.p. 175 b 

Sulphonation was effected bv heating with an 
equal \olume of 100% 11 2 »S<) 4 at 100 J for 3 hrs. 
The barium salt was obtained in four crops 
of feathery, needle-shaped crystals containing 
Btt(SO a ) tl 52*85%, V 42*12%, 115 21% (<%H u NO,)., 
Ba requires Ba(»SO a ) a 53-19, 0 12-20, H 4-01%. 

Oxidation with aqueous permanqanale -Oxidation 
by Semmler’s method (“ Die aetherischcu Oele,” 
vol. 5, 22) yielded a substance of m p. above 
300 c , and showing a tendency to sublime and 
flash back during combustion ; it gave a methyl 
ester of m.p. 139' — 140' by Mulliken’s test for 
the phihalie acids : the corresponding ester of 
p-phthalic acid melts at 140 b Elementary analysis 
showed 0 57*79% 11 4*07%; phthalic acid 

requires (_’ 57*83% 11 3*61%. 

The evidence given by all these results is strongly 
in favour of the presence of p-eymene. 

Aromatic. fraction 16 {b.p. 240 — 250"). - 

The boiling point of this third largest fraction would 
suggest the presence of a homologue of anthracene 
or naphthalene. But the former class is ruled 
out, being all solids ; the latter type of compounds 
are possible, being mostly liquids. This fraction 
was rather troublesome to handle. Neither its 
polynitro compound nor its barium sulphonate 
could be obtained in a crystalline condition, and 
a quantity was prepared directly from the corres- 
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ponding fraction (i.e., the fourteenth) of tin* 
kerosene by Armstrong's method. 

'I he harium sulphonate was prepared directly 
from the, corresponding kerosene fraction hy 
heating on a water-bath with 1/10 \ol. of 100% 
II, SO, for three hours. The salt was obtained 
in four crops, all of which were amorphous. 
The first three consisted of one substance, con- 
taining (! 2(5-93%, }| 2-79%, Ba 27-02°,, ; 

(\ -,H|„(S( >.,) ,Ba requires (! 29-49“,,, II 2-24%, 
lhi 27-84 %' 

r Phe molecular weight of the aromatic hydro- 
carbon reeo\ ei ed liom the fourteenth fraction 
of kei oseiie was determined by t I k* eryoseopic 
method in glacial acetic acid solution. Two 
experiments, each involving two determinations, 
gave a mean value of I Id. This is much lower 
Ilian that calculated from tin* estimation of 
barium in the second crop of the barium sul- 
phonatc \i/ , 195. Perhaps f he* hydrocarbon 

is not so pun* as tin* barium salt. 

Oxidation with permanganate in aqueous solu- 
tion was jiKomplete, but gave a small quantity 
of a product resembling /Tnaphthoic acid. Oxida- 
tion in a< clone solution abo gave no definite 
results. 

'I’he theoretical quantity of picric acid dis- 
solved m boiling ben/ene, calculated on the 
formula < ’ , , 1 1 , s . was added to 2g ot the hydro- 
carbon The pie i a t eon reel vst a 1 1 isat ion f rom a leohol 
Jiad m p lUX I 10 . The picratc of ft- iso- 
amylnaphthalene a hydrocarbon of the formula 
(\ rj H ls n i < 1 1 1 s a t l 10 . This, together with the 
insults ot the analvsis of the barium ulphonatc 
and tin- character of its oxidation product identities 
the hydrocarbon as ft isoamvlnapht halcue. 

77m jn trot 

B t ) ( ’ Petrol was distilled w ith the same S -pears 
Young’s fractionating column and two fractions wen* 
collected at 9.7 and 122 , using dholes “cutting'’ 
temperatures (.1 , 1919, .‘19 T) Of these, the second 
traction was already examined by one of us tor the 
manufacture ot T N r l’ ; and found to contain 21-2°,, 
o f tolra me. 

First [met ton. The fraction collected hy distilling 
the petrol containing approximately 10“,, of aromatic 
hydrocarbons, on nitration yielded a product, which 
from its b p range a p] reared to consist of nitro- 
benzene, with a larger quantity' of nitrotolmme. 
Reduction of the nitro compound with tin and 
hydrochloric acid yielded a product resembling 
aniline in odour, and consisting ot a mixture of aniline 
and tolmdme, as indicated by the b p ranges, 
t hi* production of a violet colour changing to dark 
red on treatment with bleaching powder solution 
and ether, and an acetylation test. 

Tht third J'uuimii or rt sitfttt was found hy Thole's 
process to contain 12“,, of aromatic hydrocarbons. 
It was expected to contain the xylenes, as the tirst 
large fraction of tin* kerosene had been found to 
contain a large proportion of /a-xylene. 

Trinitration, effected as in the case of the fifth 
kerosene fraction, gave only a small yield of trinitro- 


coinpound, and the first crop of crystals from alcohol 
had m.p. 229 ; the nearest to this is 222 , the m.p. 
of trinitromesitylcnc. The next two crops had inde- 
iinite melting points, even after recrystall isat ion from 
alcohol, ranging between 170' and 184 and 140° and 
159 respectively. 

Nulphonation with an equal volume of cold 98% 
sulphuric acid gave a product of which the crystalline 
barium salt contained 27 -50°', Ba ; (l 8 H 7 (»S() tI Ba). J 
requires 29-95% Ba. This shows the presence of a 
hydrocarbon of the order of xylenes. 

It was felt necessary at this stage to isolate and 
oxidise the aromatic hydrocarbons. 250 c.c. of the 
residue from the distillation of one litre of petrol 
were sulphonated as above, and tin* aromatic com- 
pounds recovered hy means of superheated steam. 
The product (21 g ) was distilled and three fractions 
collected, viz, 124 “ 150' (mostly 124 — 142 ), 
19 c* o. , 159 199 , 9 c.c. ; residue, mostly below 

170 , 7 c e. Thus more than half t lie hulk distils 
at a temperature range corresponding with the 
boiling points of t lie xylenes, viz , 129 -142°. There 

is also evidence of flu* presence of higher homologues 
like mcsitylchc (h p 192 ), flu* trinitro compound 
of which was detected in the product of poly-nitration. 

To asceitain whether the hydrocarbon C 8 H ]() was 
one of the xylenes or ethylbenzene, tin* first fraction 
of the aromatic hydrocarbons was oxidised by means 
of chromic acid. A smell of benzaldehydo was 
detected at lirst, blit the oxidation product was 
mainly p-phthahe acid mixed with a little o-phlhalie 
acid the former being identified by its iiifusibility, 
and the formation of a methyl ester of nip. about 
140 J , the latter being identified by the resorcinol 
test 

Thus the main aromatic hydrocarbon of this frac- 
tion seems to he ji- xylene mixed with a little o- xylene 
and an appreciable quantity of mcsitylcne and some* 
other higher-boiling homologues. 

( 'on elusions. 

The Burma li (hi (\>\s petrol and kerosene contain 
on an average about l0° o of aromatic hydrocarbons, 
which can he separated from tin* aliphatic portion 
by sulphonat ion and distillation with superheated 
steam, and the residues used for burning and illumin- 
ating purposes as usual. 

The main constituents of these aromatic hydro- 
carbons are : - 

fit n:.t nt\ which is present in the petrol and the 
lowest-boiling fraction of the kerosene. 

Toh/titf, which forms more than 7% of the petrol, 
and is the main constituent of the aromatic 
hydrocarbons therein. 

The xi fit ms. all the three isomerides of which are 
present in the higher fraction of the petrol and 
the lower fraction of the kerosene, o- and 
//-xylenes forming about 2“ 0 of the petrol and 
///-xylene about 1*1% of the kerosene. 

p-f ijnunt , tin* main aromatic hydrocarbon of the 
kerosene, forming 20% of the total aromatic 
compounds, and thus approximately 2% of 
the kerosene. 
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o-l soa mt/l naphthalene, which is the main aromatic 
constituent of the higher fractions of the 
kerosene, forming 10% of the total aromatic 
compounds and thus 1% of the kerosene. 

In addition to these, mesitylene and cumene have 
( m found in the higher fraction of the petrol and the 
\\<t fraction of the kerosene respectively. 

The most important of these hydrocarbons, from 
,i industrial point of view, looking also to the propor- 
i)ii i *' in which they are present, would be toluene in 
ie petrol fraction and 7 >-<vmene in the kerosene 
I, action. One of us lias shown the commercial 
I nubility of this toluene for the manufacture of 
)' X r L\ in a previous paper. The utility of p-cymene 
m the manufacture of thymol and synthetic essential 
i,,k is well-known. 

Vttention must be drawn incidentally to the work 
mi ted by Gordon and his collaborators (»)., 1923, 

KM T). 

Government Technological Institute, U.P., 

( ’awn pore. 


THE PREPARATION OF CYANOACETIC 
ESTER (ETHYL CYANOACETATE). 

It V OSWALD o. stkphexs, Jl sc. 

Cyano.ieetie ester is usually prepared by the 
i Gei ilication of e\anoneetic acid, made by th 
m tion of potassium cyanide on chloroaeeti 1 
ie id The discovery by hubert (G P 212,. ">92) of a 
method for preparing ehloroacetie ester directly 
ailhout the previous isolation of ehloroacetie acid, 
m ingests the possibility that the [>reparatmn of 
(\anoacetie ester direct from ehloroaei'tic ester may 
I >e a more useful and loss laborious operation. 

The preparation of eyanoacetie estor from tri- 
chloroethylene and otherwise has been investigated 
,ind is described in this paper in three stages: 

1 A quantitative investigation of the preparation 
of ehloroacetie ester by Gilbert's method 

2 An u iv est ig >t ion of the preparation of eyano- 
acetie ester from fhlomaeetie est(*r. 

Ik A study of alternative methods of preparing 
eyanoacetie ester. 

The pn flotation of chluroaee tie ester. 

Tom|)kins (J , 191)7, 1<>7) showed that when 
ti iehloroethylenc is treated with a hot solution of 
sodium or potassium ethoxide in ethyl alcohol, 
diehlorovinyl ether is formed, and Imbert (lor. eit.) 
later discovered that if this diehlorovinyl other is 
heated with alcohol to which a tract' of anhydrous 
aluminium chloride is added, ehloroacetie. ester is 
tormed. 

Die preparation of the diehlorovinyl ether is best 
f fleeted as follows. 

To S3 g. of trichloroethylene in lot) r.e. of absolute 
a lenhol, are added in small quantities, I 1 *5 g. of 
■mdiinn dissolved in 90 e e. of absolute alcohol, 
the mixture is warmed to <>5 —75 to start the 
reaction, and stirred vigorously, the reaction being 


allowed to moderate before' adding further quantities 
of ethoxide and the mixture cooled before each 
addition. If the temperature is allowed to rise 
much above >0 the reaction may be \erv violent. 
The mixture is boiled on the water-bath for one 
hour after all the ethoxide has been added, poured 
into water, the vinyl ether is separated, dried over 
calcium chloride and distilled, the fraction distilling 
at 122 ~12<*C being collected as diehlorovinyl 

ether (17 g. of trichloroethylene wen' recovered 
and 58 g. of diehlorovinyl ether obtained SI % 
yield calculated on trichloroethylene consumed). 

'The effect of using an excess of triehlornethv lene 
is to minimise the formation of reduction products. 
In earlier experiments the theoretical quantity 
of trichloroethylene was added to the sodium 
ethoxide in alcohol and the mixture cautiously 
warmed on the water-bath The reaction was very 
vigorous, necessitating cooling, and, in addition, a 
spontaneously iullanimable and explosive gas, 
probably monochloroueetylene, was formed in 
small quantity (Wallaeh, ( hem. Soc , IS7S, 953). 

i'onn rsion of dichlororint/l <th<r into ehloumn he ist<r. 

The ether is converted into ehloroaei'tic ester by 
boiling with ethyl alcohol to which a trace of anhvdr- 
ous aluminium chloride has been added (Imbeif, 
lor. eit). The reaction once begun is very vigorous 
and ethyl chloiide is given off m quantity Owing 
to thi' vigour of the reaction a sp< cially wide reflux 
condenser is necessary The ethvl chloiide can he 
collected in a suitable condensing apparatus 75 g. 
of diehlorovinyl ether and 70 cc of absolute alcohol 
yielded 55 g of ehloroacetie ester (SS 7°,, yield). 
A further experiment gave a 90% yield 

The use of rectified spirit in place of absolute 
alcohol m the conversion, lowered the yield of ester 
by 13% and, m addition, a quantity of hydrogen 
chloride was formed as well as ethyl chloiide (rj. 
Crompton and Yanderstichele, ( hem. Noe Trans , 
1920, 117, 091) 

It is not possible to recover the alcohol from the 
diehlorovinyl ethc! by fractional distillation, as a 
considerable amount of the ether distils over with 
thi' alcohol even with a three-section still-head The 
conversion into ehloroacetie ester can, however, 
he effected without separating the vinyl ether from 
the original reaction mixture, and, after conversion, 
the alcohol can he recovered by fractional distillation 
at reduced pressure. 199 g of trichloroethylene 
(\\ mols ) to which were added 23 g of sodium in 
319 c.e of absolute alcohol, gave 9S g. of ehloroacetie 
ester, and 31 g of trichloroethylene were recovered. 
Calculated on trichloroethylene consumed, this is 
an K0% yield. In other experiments yields of 79% 
and 79“„ were obtained. 

As the trace of alkali present may cause the alu- 
minium chloride to lose its activity, a further addition 
of catalyst, towards the end of the reaction may 
he necessary. 

Preparation of Cijnnoar* tic <st<r from ehloroacetie 
ester. 

The preparation of eyanoacetie ester from ehloro- 
acetie ester seems very straightforward, and Muller 
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(J. Chem. 80 c., 1804, 109) stated that this was the 
most satisfactory way of obtaining eyanoaoctic 
ester. It is found, however, that when chloroacetic 
ester and potassium cyanide react in alcoholic 
solution a quantity of material of higher boiling 
point is obtained. The explanation of this is found 
in the work of Haller (J. ('hem. Soe., 1888, 9.47) 
and Zelinsky (Ber., 1888, 3498), who showed that 
chloroacetic ester in reacting with potassium cyanide 
gives a monopotassium derivative which reacts 
with more chloroacetic. ester giving cyanosuccinic. 
ester and cyanotricarhallylic ester. The low yield 
of jcyanoacotic ester is largely due to the formation 
of these secondary products, the production of 
-which is accompanied by a great darkening in 
colour owing to the formation of a/.ulmic acid 
(Zelinsky, lor. at.). 

The reaction was carried through as follows : 
To the ehloroaeetie ester dissolved m alcohol the 
cyanide was added, and the whole boiled on the 
water-bath under a reflux condenser until the 
reaction was completed The alcohol was distilled 
ojf at reduced pressure, the residue poured into 
water, and the eyanoacetie ester separated. The 
aqueous layer was then extracted with ether, and the 
ether extract added to the separated ester. This is 
necessary as evanoaeetie ester is diflicult to separate 
from water containing even a small quantity of 
alcohol. The ether was distilled off and the residue 
fractionated at reduced pressure, the fraction dis- 
tilling at 93 103 at 14 mm. being collected as 

ester. H g of ehloroaeetie ester, refluxed with 
19 g of 94% sodium cyanide in 100 e e. of absolute 
alcohol for four hours, gave 13 g. of evanoaeetie ester 
(30% yield). 

Other cyanides (sodium silver cyanide, sodium 
cuprous cyanide, mercuric cyanide, and lead cyanide), 
possible from an industrial standpoint, were tried in 
the hope of obviating the formation of these secondary 
products, but all gave negative results. 

As the evanoaeetie ester competes with the 1 
ehloroaeet ic ester for the sodium cyanide and so 
reduces the yield, the relative concentration of the 
ehloroaeetie ester was increased by taking only half 
the theoretical amount of sodium cyanide. Also, 
as the darkening due to the formation of a/.ulmic 
acid indicated the condensation of the evanoaeetie 
ester with the ehloroaeetie ester, the action was 
stopped when the dark colour became at all pro- 
nounced. Huder these conditions 81 g. (3 3 mol.) of 
ehloroaeetie ester with 17 g (1/3 mol) of sodium 
cyanide in 100 e.e. of absolute alcohol boiled for 
90 minutes on the water-bath gave IS g of eyano- 
acetic ester, and 9 g. of high-boiling pioduet, and 43 g. 
of ehloroaeetie ester were recovered. The yield 
calculated 011 chloroacetic ester consumed is 71%. 

By the addition of the evanide in small portions 
it was hoped that, by thus still further increasing the 
relative concentration of the eyanoacetie ester, the 
cyanide would react more quickly and, owing to its 
rapid removal, the eyanoacetie ester formed would 
not be able to condense with the excess of chloro- 
acctic ester. 


Using the same quantities as in the previoufi 
experiment, 37 g. of eyanoacetie ester were obtained, 
11 g. of high-boiling product and 37 g. of chloroacetic 
ester being recovered. This yield is 61%. The 
use of an efficient motor stirrer to avoid any local 
excess of cyanide gave similar results. The effect 
of very finely divided cyanide was tried as possibly 
giving a quicker reaction, but w r as no more satis- 
factory. With the same quantity a 60% yield w r as 
obtained. 

It was thought that brornoaeetic ester, being more 
reactive towards sodium cyanide than chloroacetic 
ester, should give a quicker reaction, thus avoiding 
the formation of the more complex products. It was, 
however, no improvement. 

The important point in this preparation seems to 
be to bring about as vigorous a reaction as possible 
bet w eon the ester and the cyanide. The reaction 
in absolute alcohol is slow, as sodium cyanide is only 
* slightly soluble in absolute alcohol. It seemed 
possible that, if the cyanide were dissolved in the 
least quantity of aqueous spirit, the action would he 
vigorous and complete, and thus the more complex 
products would not he formed. 

To 42 g. of ehloroaeetie ester dissolved in 70 c.e. 
of rectified spirit and 20 e e. of water, 8-7 g. (£ theory) 
of sodium cyanide were added, and the flask was 
warmed on the water- bath until the reaction com- 
menced. The reaction was very vigorous, and 
ebullition went on for some* time after the flask was 
immersed in cold water. After boiling for one hour 
the eyanoacetie ester was separated as described 
previously. 12 g of eyanoacetie ester and 2 g. of 
high-boiling products were obtained, and 13 g. of 
ehloroaeetie ester were recovered. 

The yield calculated on cyanide* taken is 66 % : 
calculated on ehloroaeetie ester consumed, 47%. 
This loss of ehloroaeetie ester was probably due* to 
hydrolysis to glycollic ester. 

(Tn hr concludfd.) 


ARYLAMINE SALTS OF THE NAPH- 
THALENESULPHONIC ACIDS. II. 

BY R. B. FORSTER AND C. M. KEY WORTH. 

(J., Oct. 3, 1924, 299t— 303t.) 

Errata . 

Page 299, col. l,line 4 from bottom, for “ 0 -toJuidine” 
read “ o-tolidinc.” 

Page? 300, col. 1, line 5 from top, for “0-710 “ read 
“0-7016.” 

Page 300, col. 1, line 7 from bottom, for “ 229° ” read 
“ 230 V’ 

Page 301, col. 1, line C from top, for “ 7% ’ read 
“ 99-7%. ” 
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THE ACTION OF SALT SOLUTIONS ON 
IRON AND STEEL IN THE 
PRESENCE OF OXYGEN. 

BY U. B. EVANS, 


The effect of various salts on the corrosion of iron 
m<l steel by water in the presence of oxygen has 
icen studied by Heyir and Bauer, 1 Friend and 
drown, 2 Friend and Barnet, 3 * * as well as other investi- 
gators. In these researches, plates of metal were 
mmersed below the surface of water, whilst other 
iimilar plates were immersed in a similar position 
>clow the surface of solutions of various salts made 
ip with the same water ; after a considerable period, 
lie amount of corrosion was ascertained (by deter- 
uining the loss of weight), and by comparing the 
igures obtained, the effect of the various salts was 
irrived at. 

Clearly, however, the process of corrosion, under 
inch conditions, consists of two separate stages — 

(а) The transport of oxygen from the air through 
the liquid to the metal, either by diffusion, 
convection, or both ; 

(б) The consumption of oxygen, directly or 
indirectly in the corrosion of the metal. 

Usually the addition of a salt to water will be 
infavourable to stage (a) owing to a decrease in the 
>xygcu-solubility, an increaso in viscosity, and other 
■auses. Often, however, it may stimulate stage (b)> 
ho corrosion process proper. Obviously if the speci- 
men is very deeply immersed in liquid, the results 
vill mainly show the effect of salts upon the transport 
>f oxyen ; if it is merely covered with a film of 
iquid so thin as to be perpetually saturated with 
>xygen, the results indicate, to some extent at least, 
he specific effect of the salt on the corrosion proper. 
Icynand Bauer, as well as Friend and his colleagues, 
lsed intermediate conditions, and their results are 
lie ref ore difficult of interpretation. In many cases, 
<Tiend found that the addition of small amounts 
>f salts increased the corrosion, but larger amounts 
Lgain reduced it. As would be expected, the curves 
ionnecting corrosion-rate with concentration vary 
vith the condition of immersion ; Heyn and Bauer’s 
urves, for instance, do not agree with those obtained 
>y Friend and his collaborators. Moreover, whilst 
friend* has shown that the addition of 3% of sodium 
hloride to distilled water actually reduces the corro- 
lon of deeply immersed specimens of iron, the 
nesent author 3 has shown that if the action of shallow 
Irops of 3% sodium chloride solution is compared 
nth that of similar drops of distilled water, the 
usting is far quicker in the case of the salt solution, 
apparently sodium chloride is unfavourable to 
tage (a), but favourable to stage (b) of the process. 


1 Mitt. k. Mftterialprttf., 1008, U. I 

1 J. Iron Steel last., 19U, 03, 125. 

1015, It, *&. 

‘ Trans. Cbenv Sob* lOfcfc lit, 2008. 

‘ 1'roe. Camb, 1*hU. Soe* 1024, ft, 64. 


The more destructive types of corrosion are now 
known to be of an electrochemical character. The 
direct attack of oxygen upon a metal usually leads 
to the production of a compact oxide film in situ 
which, being in mechanical contact with the metal, 
interferes with further attack, producing ennoble- 
ment or protection. On the other hand, indirect 
electrochemical action, although often finally leading 
to the formation of an insoluble oxide or hydroxide, 
usually causes it to be produced by precipitation at 
a sensible distance from the surface, where it does 
not necessarily put a stop to further corrosion. For 
example, in the attack of sodium chloride solution on 
iron, ferrous chloride is produced at the anodic 
portions, and alkali at the cathodic portions ; both 
these substances are soluble, although where they 
meet, they will produce the sparingly soluble ferrous 
hydrdxide (oxidising to ferric hydroxide) ; this will 
usually occur at an appreciable distance from the 
surface of the metal, and the precipitate will have a 
non-compact, non -protective form. 

It was, until recently, believed that the distribu- 
tion of cathodic and anodic areas depended only on 
the distribution of impurities in the metal. It is 
undoubtedly a fact that, if the distribution of 
oxygen over the surface is uniform, such substances as 
the carbide, phosphide, sulphide, and oxide of iron 
(and particularly graphite, if present) do tend to act 
as cathodes towards the grains of pure a-iron, which 
become anodes. 6 But the present author 7 has shown 
that under ordinary conditions, it is mainly tins 
distribution of oxygen which dictates the polarity 
of different parts of the surface. Thus if two strips 
of iron joined to a galvanometer are placed in sodium 
chloride solution in a divided cell, and air is bubbled 
over one strip only, an electric current is produced 
at the expense or the unaerated electrode, which 
serves as the anode or attackable pole. We thus 
arrive at an explanation of the specially rapid 
corrosion observed at just the places to which oxygen 
has no direct access ; for instance, it is possible to 
understand tho localised corrosion seen at points 
where metallic specimens are supported through 
contact with glass, porcelain, thread or other material ; 
it is easy to account for the rapid pitting observed 
in crannies and the localised corrosion produced 
where porous debris settles on a metallic surface 
— cases which cannot be explained on any view which 
regards corrosion as a phenomenon of direct oxidation. 

Corresponding results were obtained by the author 8 
by the study of dro|)8 of water or salt solution placed 
on a sheet of clean iron. Here the peripheral portion 
at tlie edge of the drop, to which oxygen has direct 
access, becomes ennobled and cathodic, whiist^the 
interior portion to which oxygen can diffuse less 
readily becomes tho anode ; corrosion occurs, there- 
fore, only at the centre, not round the edge. The 

• J. W. Cobb. J. Iron Steel 1011, »3, 170. — — 

*J. Inri. Metals, 1928, 30, 289. 

f J. OU and Colour C&etft, Assoc., 1928, 1, 150 ; J., 1924, 127T. 
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present paper describes a more detailed study of the 
action of drops of solutions of different salts on 
iron, with special regard to the factors which cause 
some salts to stimulate corrosion and others to 
reduce it. It is easy to see why salts like sodium 
chloride, which yield soluble products both at 
cathode and anode, stimulate ^/corrosion. Three 
cases, ho'vevor, suggest themselves where salts might 
actually reduce the rate of attack of the water to 
which they are added : — 

(a) Salts which yield, as the anodic product, an 
insoluble iron salt, in a compact and protective 
form, which is able to put a stop to further 
anodic attack. 

(b) Salts which yield, as the cathodic product, a 
porous, non-conducting, insoluble substance, 
which (whilst unable itself to act as cathode) 
will interfere with the diffusion of oxygen to 
the metal below. 

(c) Oxidising agents which can produce a pro- 
tective layer over the parts to which oxygen 
itself cannot diffuse, and thus produce pas- 
sivity beneath the central part of the drop, 
as well as in the peripheral portions. 

The results of the research seem to provide 
examples of all three classes of salts. 

!\fat< rials and experimental method. 

The material used in the experiments specifically 
described below was a steel sheet containing 0-39% of 
carbon. Experiments were also conducted with 
annealed sheets of low-carbon steel, such as is em- 
ployed in tin-plate manufacture, and also with 
“ Armeo iron, a soft iron comparatively free from 
carbon, and containing less than 0*U>% of total im- 
purities. The phenomena observed with both mate- 
rials were qualitatively the same as those met with 
in the 0*39% carbon steel. 

Immediately before use the sheets were rubbed 
several times in each direction with coarse emery 
paper (Oakey’s “ LJ ” quality), washed with dis- 
tilled water, dried with filter-paper, re-ground with 
emery to give ail entirely new surface, and again 
wiped. They were then cut into convenient sizes 
{2 cm. squares in the quantitative experiments) and 
the drops dropped from a height of 31 cm. from a 
pipette (the same pipette was used through the 
research). This gave a drop of diameter about 1 cm., 
and volume 0-05 e.e. 

The distilled water used in the experiments was 
that list'd in the laboratory for conductivity pur- 
poses, and was condensed in block-tin, and collected 
in a flask which had been list'd for iht' purpose for 
.some years, closed with a soda-lime tube. The early 
distillates were rejected, hut finally a sample of 
2 litres w’as collected for use* m the “ distilled w T :iter ’’ 
experiments ; the sample was employed in the pre- 
paration of the solutions used in the quantitative work. 
Ordinary laboratory distilled water gave qualita 
lively the same phenomena. 

To prevent evaporation of the drops, the early 
experiments wore conducted iri a “ water-sealed 
vessel ” made by placing a glass plate 6£x4£ in. on 
four cork legs on the floor of a 10x8 in. developing 


dish, containing a shallow layer of water ; the square 
of steel on which the drops had been placed wen 
laid on the glass plate, and a “ half-plate ” dish wai 
placed in an inverted position over the wdiole, thu 
completely sealing the drops from the externa 
atmosphere. In this apparatus, the various sample 
competed with one another for a limited quantity o 
air, and the temperature was not constant. 

Where a constant temperature and a constan 
supply of air were desirable, a thermostat apparatui 
was used. The reaction- vessel consisted of a vacuun 
desiccator, two -thirds filled with water to prevent i 
floating, and immersed up to the stopper in a ther 
mostat hath ; the specimens were placed on a hori 
zorital glass plate, within the reaction vessel, sup 
ported above the level of the water upon a glas 
tripod ; the cover of the vessel was luted on witl 
thick grease. The air was freed from carbon dioxidi 
and ammonia by passage through wash-bottles con 
taining caustic soda and Newsier solution, and thei 
bubbled through two wash- bottles containing water 
the second being placed in the thermostat bath itself 
Finally the air entered the reaction vessel by a glasi 
tube passing down through the stopper and wa 
bubbled through the water in the lower part of th< 
vessel itself. Lt passed out of the reaction vesse 
through an ordinary trap. The object was to insuri 
that the air which passed through the reaction vesse 
was approximately saturated with water vapour, ii 
order that its passage through the vessel should no 
tend to cause evaporation of the drops. 

Results obtained with water and different solutions. 

Action of distilled water. After being placed on iroi 
for one night (either at 29' , or at ordinary tem 



Distilled water, section. 
Fm. 1. 



perature) drops of distilled water show the phenomem 
illustrated diagrammaticaliy in Figs. 1 and 2. J 
crinkly ring (brown oh the outside, dart: green on th 
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.^ide) occurs all round the drop very close to the 
,lge, and a thin brown membrane extends over the 
( >p of the drop ; outside this membrane there is a 
u row ring of liquid, below which the metal is quite 
^attacked. Within the membrane the steel is dis- 
metly corroded ; the ground of the metal is also 
»vered with a loose deposit, green below and brown 
hove. 

The probable explanation is as follows. Close to 
he edge of the drop where oxygen has direct access 
,, the metal, the direct production of an oxide film 
,(<nus, which, being formed in situ, is protective; 
M-fore it has reached the thickness sufficient to show 
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Potassium chloride, first stage, section. 

Fig. 3. 

ho first interference-tint, this film ceases to grow 
mther. Naturally the protected (ennobled) iron is 
-ithoclic towards the iron in the centre of the drop, 
n which oxygen does not diffuse so readily. There - 
bre, anodic attack will proceed everywhere except 
ust around the margin of the drop, and this attack 
a ill produce ferrous hydroxide —a substance, which, 
is pointed out by Whitman, Russell, and others, has 
i \ ery perceptible solubility. 9 Where the ferrous hydr- 
oxide comes in contact with diffusing oxygen, it is 
txidised first to the green intermediate oxide, and 
Hie n to the brown ferric hydroxide (or hydrated 
>\dde); these compounds are much less soluble, and will 
ippear as a precipitate (or perhaps to some extent 
n colloidal solution), and since they are formed, not 
a situ, but at an appreciable distance from the 
urtal, they will not be protective or closely adheient. 
\ large quantity is formed close to the surface of the 
notal, and by its formation helps to absorb diffusing 
oxygen and thus to keep the surface below it anodic, 
'here is naturally a special amount of ferric hydroxide 
nnied close to the edge at the junction between the 
Mated and unaerated areas, and also over the surface 
f the drop. 



Un«ui»udt«l Corrodrd Ur>eorrutUd 

Polasstum ch!oruh\ second stage, section. 


F ig. L 

. 1 ctiou of y 1 10 potassium chloride. Drops of this solu- 
i ion placed on iron or steel give — as shown in previous 
papers —ferrous chloride in the central (anodic) 
portions, and alkali in the peripheral (cathodic) por- 
! 'ms A ring of white cloudy ferrous hydroxide 
ippears whore the ferrous chloride and alkali meet, 
■oid this soon turns brown ; finally a complete but 
thin mombranco of ferric hydroxide covers the 
,( 'P of the drop (Fig. 3). 

* According to W. G. Whitman and B. P, Bussell (J., 1824, 193T;. ferroua 
jodruxida l« »ufloicniUjr soluble to aito th* fa value oi water f ora T 


The most remarkable fixture of the action is that 
the drop tends to spread during the corrosion process. 
Five drops having an initial diameter of 0 0 to 1*0 cm. 
were placed on steel ; after a few hours each drop 
(Figs. 4 and f>) was surrounded by a circular patch of 
moisture upon the metal ; over this patch the metal 
was covered with a thin film of alkaline liquid, and 
assumed a darkish appearance due to the dampness ; 
a ring of small drops of alkaline liquid (about 0*07 cm* 
in diameter) surrounded the large drop. T he metal 
was quite uncorroded over this outer area ; all the 
corrosion which had occurred was confined to the 
portion within the membrane. The diameter of the 
dark, damp circle was about 1*3 to 1’4 cm. after 3 
hours, and 1*8 to 2*0 cm. after 24 hours. 

The cause of the spreading was clearly due to the 
formation of alkali. It is easy to show that a drop/>f 
caustic alkali placed on emery-treated steel imme- 
diately spreads itself out over the surface as a thin 
tilin. When, therefore, a drop of potassium chloride 
solution is placed on stool, as soon as any serious 
amount of alkali has been formed at the edges a 



Potassium chloride, second stage, plan. 


Km. r>. 

similar spreading occurs. Since tile alkali is hygro- 
scopic, this film commences to absorb moisture from 
the atmosphere, giving rise to distinct small drops of 
strongly alkaline liquid. Where these are close to 
the original drop, they merge with it, adding to the 
area covered by it ; where they are produced further 
from the original drop, they remain as independent 
droplets. That condensation plays an important 
part in the enlargement of the original drop is manifest 
from the fact that the enlargement was much less 
marked in the experiments conducted in the ther- 
mostat than in those carried out at variable 

temperature. 

The production of multiple membranes was fre- 
quently observed, and is a natural consequence of 
the spreading. In the early stages, the portion of 
the iron just within the edge of the drop itself is 
cathodic, and the first hydroxide wall is in the position 
indicated in Fig. 3. When the thin film of alkaline 
liquid has been formed over the surrounding iron 
(Fig. 4), this represents a portion far more accessible 
to oxygen than any part covered by the drop proper ; 
consequently the whole part below the drop now 
becomes anodic and a fresh membrane^ appears, 
roughly covering the area of the original drop 

d 2 
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(Fig. f»). The gradual extension of the liquid out- 
wards causes the formation of wrinkles on the thin 
membrane covering the original drop. 

The formation of this thin membrane over the top 
of the drop was the subject of special experiments. 
When a portion of thf3 liquid from the inside of the 
membrane was withdrawn by means of a glass tube 
drawn out to a fine point, and placed on a glass plate, 
no fresh membrane appeared over the surface. This 
showed that the membranes formed upon drops 
placed on iron do not represent an oxidation product 
of the anodic ferrous chloride, but are produced by 
the precipitation of that salt by the alkali formed in 
the peripheral portions. 



OM M.mbfun. 
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I'okmttium rhtoridc, third utarje, unction. 
Fig. H. 


When the thin membrane over the top of the drop 
is Washed away by a gentle stream of water, so as to 
leave the truncated remains of the circular wall, it 
is seen that — in addition to the formation of the' 
membranous hydroxide — the ground of the centre 
of the drop is covered with a thin, dark deposit 
(brown on the top and green below), beneath which 
the steel is distinctly corroded. The deposit is pro- 
bably not a direct anodic product, since it is quite 
loose, and can be rubbed away readily with the 
fingers. It is probable that since the solution contains 
OH' ions in addition to Cl' ions, a certain amount of 
ferrous hydroxide is produced anodioally, as well as 
ferrous chloride ; this yields the green and brown 
deposit by oxidation, and the change itself helps to 
prevent access of oxygen to the metal below. 

Action of N /It) (M / 20) 'potassium sulphate and 
N) 10 potassium nitrate solutions. Drops of these 
solutions gave results which were almost exactly 
similar to those obtainod with potassium chloride ; 
the formation of the ring of hydroxide, developing 
into a membrane, and the spreading out of the drop 
as a dark, damp patch with independent small 
droplets of alkaline liquid were plainly shown. 

Quantitative experiments with distilled water and 
potassium chloride , nitrate , and sulphate. Although — 
owing to the familiar variation which occurs from 
point to point on all samples of sheet- metal in regard 
to susceptibility to rusting— it seemed hopeless to 
expect that all the drops of a given liquid would 
develop exactly the same amount of corrosive action, 
it seemed worth while to carry out some quantitative 
determinations on the amount of iron rusted by drops 
of different solutions. Three series of experiments 
were carried out in a thermostat at 29-2 u , one for 
6i hours, one for 18£ hours, and one for 48.? hours ; 
these ‘ l nominal ” times were measured from the 
instant of placing of the specimens in the thermostat, 
and no account was taken of the initial time taken in 
placing the drops on the metal ; the initial dis- 
turbance due to this cause, together with the time 
required to bring 'the specimens to the temperature 
of the thermostat, must b& borne in mind in com* 


paring the results of the three series of experiments; 
In each series, four squares of metal were exposed to 
each of tho four solutions used, making 16 square?, 
in all. When tho vessel was opened at the end of th« 
experiment, each drop (and tho rust contained in itl 
was washed into a test-tube, a glass rod with roundet* 
end being used to loosen the corrosion -product ■ 
2 c.c. of dilute hydrochloric acid were added to eacP 
tube and, after dissolution was completed by warming^ 
hydrogen peroxide was added, and the whole heatec 
until oxygen ceased to be evolved. The liquid ir 
each tube was made up to 250 c.c., and 5 c.c. worry 
then drawn out and added to I c.c. of 10% pot£ p 
sium thiocyanate ; in another vessel 1 c.c. of 1(* 
potassium thiocyanate was placed, and standard ir , 
solution (1 c.c. = 0-01 mg. ferric iron) was run in ’ 
match the colour, water being added to both vess 4 
to give an appropriate dilution ; the requisite num 1 
of c.c., divided by 2, gave the number of milligra ' 


of iron in the drop in question. 






The results obtained were : — 
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Owing to the expected variation between the ; 
amounts of iron oxidised by drops of the same 
liquid — especially in the longer period experiments— 
it is impossible to draw very exact conclusions. 
But there is no doubt that all three salts, in the 
concentrations employed, very distinctly stimulate J 
corrosion, and that there is no very marked differono [ 
between the stimulating power of the three. i 

Action of N /10 (M /20) sodium carbonate. Man \ 
of the drops of sodium carbonate solution place 
on steel produced no visible alteration after i 
few days at ordinary temperaturo ; the drops 


Dark Brown 
Membrane on 
Surface 



Sodium carbonate, uection. 

Fia. 7. 

remained clear and colourless, and the metal surface 
was bright and unchanged. Occasionally, however,' 
at some one point within a drop, marked local attack j 
would take place, although elsewhere over the surface] 
in the same drop, the metal was unchanged ; frorcl 
this one point, the attack would gradually extern i| 
outwards, as described below. Wherever loco 11 
attack occurred anywhere within a drop, marked j 
spreading of the liquid was observed alTjound the • 
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g0 of that drop, no doubt owing to the formation 
l kali hydroxide (Figs. 7 and H) ; there was no 
wading at the edges of those drops within which 
local attack took place. 



Sodium carbonate, plan. 


Flo. 8. 

)nly a fraction of the drops of Nj 10 sodium 
bonate solution caused local attack in the manner 
cribed within the period of the experiment ; the 
uiity to local attack, however, increased consider- 
y when the solution was diluted. In the following 
icriment, drops of solutions of 9 different concen- 
tions (12 drops of each) were placed on steel sheet 
■ the water-sealed vessel, and were uncovered and 
■tniined at the intervals shown below, 
the number of drops of each concentration which 
tfibwed local attack at each examination is indicated 
n the following table : — 
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Total nuiober of drops of each concentration - 12. 


[ Not only does the initiation of local attack occur 
■cry much more quickly in the dilute solutions, but 
the rapidity with which the attack spreads out from 
the original starting point is much greater whore the 
concentration is lowest. * 

The initiation of local attack also appears to be 
favoured by the addition of potassium chloride or 
other salts. In one experiment ten drops of A T /10 
sodium carbonate, and ten drops of JV/10 sodium 
carbonate containing 1 / 1(H) of its volume of A r /10 
potassium chloride were placed close together on 
t sheet of iron in the water-scaled vessel. After 
21 hours, they were examined, and it was found 
that one drop containing potassium chloride 
bowed local attack ; all the others were unchanged. 
Vfter 3 J hours, 7 out of 10 drops containing potassium 
Idoride showed local attack, but only one out of the 
if) free from potassium chloride. 

The liability to local attack is not seriously in- 
creased by addition of similar small quantities of 


sodium bicarbonate ; on the other hand, drops of the 
liquid made by mixing equal amounts of 1 V / 10 sodium 
carbonate and N /10 sodium bicarbonate produced 
rapid marginal attack ; out of 14 drops, 7 showed 
this phenomenon after 1 1 hours, and 12 after 0 hours. 

To test the effect of carbon dioxide, 20 drops of 
N 1 10 sodium carbonate were placed on a steel sheet 
in the water-sealed vessel ; after one day only two 
showed local attack. The sheet was then exposed to 
a stream of carbon dioxide for two minutes, and was 
returned to the vessel ; after two days it was again 
examined, but there was no further case of local 
attack. 

Quantitative experiments showed that where no 
breakdown had occurred, the amount of iron brought 
into solution in a drop was extremely small. Thus 
three drops of N /10 sodium carbonate, after standing 
on iron for two days at the ordinary temperature, 
contained 0*093, 0*008, and 0*004 mg. of iron respec- 
tively. Three drops placed on iron at 27°- 29° for 
one day showed a local breakdown in every ease, 
and at the end of the time contained 1*72, 1*50, and 
1*75 mg. of iron ; this is a larger amount than was 
obtained with three drops of distilled water in the 
same vessel (1*0, 1*0, and 1*55 mg.). 

In the great majority of cases, the local attack 
set up in drops of sodium carbonate solution com- 
menced at the edge of the drop, and extended 
gradually ; the area, undergoing attack in this ease 
had the form of a triangle with curved sides (Figs. 7 
and 8) ; a triangular dark brown membrane formed 
over it, on the surface of the drop, whilst the sides * 
were completely cased in by nearly vertical walls of 
light brown membranous matter. Outsido this 
triangular “ box,” the steel was quite unchanged ; 
inside the “ box,” the metal whs corroded, and 
covered with a thin dark grey, rather adherent 
deposit, which remained even after rubbing. 

In a few cases the attack commenced in the centre, 
and a sack- like cylindrical membrane then arose 
from the point undergoing change. Drops con- 
taining much potassium chloride (made by mixing 
equal volumes of Nj 10 sodium carbonate and 
A /10 potassium chloride) produced zonal phenomena, 
recalling those which appear with drops containing 
potassium chloride alone. The central portion of 
the steel became covered with a green deposit 
surrounded by a brown ring, and around the edge 
was a ring of clear liquid below which the steel was 
unattacked. Evidently the central (unaeratod) por- 
tion was anodic, and the direct anodic product was 
ferrous chloride, yielding both hydroxide and carbon- 
ate by precipitation. 

Action of N /10 (M /30) sodium phosphate (Na 2 HP0 4 ). 
Sodium phosphate behaves in the same wav as 
sodium carbonate, but it is a more efficient inhibitor 
of corrosion, as the film breaks down less frequently. 
Four drops placed on steel for 48 hours at ordinary 
temperature remained at the end of the time quite 
clear and unaltered ; the steel was unchanged in 
appearance. Analysis showed that the drops con- 
tained respectively only 0*004, 0*004, 0*005, and 
•: 0*005 nig. of iron. 
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Three more <lrops were placed on steel, and 
exposed in the thermostat at 29-2 Q for 24 hours. 
Of these*, one showed complete* breakdown of the 
film, and contained 0 (>f> mg of iron at the end of 
the period. The other drops produced no apparent 
change ; one contained O'OOo mg. of iron, whilst in 
the other iron was scarcely detectable. 

In another experiment, three drops were kept on 
steel for a day at 27 - 29 , and caused no visible 
alteration in the metal ; the drops only contained 
0*005, 0 )107, and 0*000 mg. respectively at the end 
of the test 

Action of A/ 10 (.1//20) potassium chromate. 

Drops of this solution produced no visible change 
upon the iron, and tilt* actual amount of iron which 
passed into solution was very small. Two drops of 
the solution placed on iron for one. day at 27 J -29° 
were found at tin* end of that firm* to contain 0*006 mg. 
of iron each. Evidently the protective film produced 
is highly clfieient. 

No local breakdown of this protective layer was 
ever observed with pure potassium chromate ; even 
the addition ol small amounts (1 / 1<M) or 1/10 volume) 
of A’ 10 potassium chloride produced no failure. 
However, when drops of a solution made by mixing 
equal volumes of .V/10 potassium chloride and 
A 710 potassium chromate were placed on iron, brown 
spots appeared within five minutes, at the extreme 
edge of the drops (often 3 or 4 spots on each drop), 
and the brown substance* fairly quickly extended 
inwards over the surface of the drop ; after a time 
it could he seen that a complete “ box ” had been 
formed bv the iron hydroxide membrane, similar to 
that produced with sodium carbonate, except that 
it had a rounded rather than a triangular form 



l'otas.uum chi ornate* plan. 
Km. 9. 


(Eig. 9). Inside the box, the liquid contained 
femms salts, and the iron was notably attacked ; 
outside the box there was no attack upon the iron, 
and the liquid remained clear, but near the advancing 
edges of tin* box, the yellow colour of the chromate 
disappeared, indicating probably that the chromate, 
and not merelv dissolved oxygen, was acting as the 
oxidising depolarizer at the cathodic places. I 11 some 
cases, the attack commenced not a%the edge but at 
some point in the centre, the cylindrical form of 
“ box 11 being produced c 

It was noticed that where a mixture of chromate 
and chloride was placed on a sheet of steel covered 
with small rust spots, marked local attack often 
occurred below the rust, through which pale brown 
tumours of hydroxide grew up rapidly. Possibly 
the chromate failed to diffuse rapidly through the 


porous rust ; if so, the conditions below the rus\ 
would become ideal for anodic attack. 

The addition of an equal volume of N / 10 potassiun^ 
nitrate to A / 10 potassium chromate was also founci 
to bo capable of producing marginal breakdown: 
but the attack spread inwards very much less quickl; 
than where potassium chloride was used. Solution 
containing potassium sulphate along with potassiun 
chromate acted still more slowdy. After 24 hours 
there were only tiny brown specks on the edges of 
the drops, although drops containing an equivalent 
concentration of chloride had in some cases beconu 
half-covered with membrane within this time, t 
all cases of “ breakdown,” spreading was notice* - 
where there w f as no breakdown, there was i- 
spreading. >- 

Cause of heal breakdown of protective, films. It® 
not dillicult, in a general way, to offer an explamitr 1 
of the behaviour of sodium carbonate, phospha 6 
and chromate, [n a drop of potassium chromate 1 ’ 
protective film will at once be produced by dir« n 
chemical oxidation, and will inhibit electroehemiE 
action. In a drop of sodium carbonate, or phospha** 
electrochemical action may commence momentari 18 
but the anodic product will be insoluble, and if it 18 
adherent the anodic action is likely soon to becoi® 
very slow ; even if the anodically produced skin is r l 
itself entirely protective, oxygen diffusing to t® 
surface is likely to render complete the passivity. 1 

But now suppose that at one place the protect! ^ ^ 
film fails to adhere to the metal, but forms a loo* . 
porous diaphragm over it, the contrary result w ^ 
be produced. The diaphragm will shield the undcE 
lying surface from oxygen, and thus stimulate the 
continuance of anodic attack ; the shielding of the 
metal from oxygen will be partly mechanical, but. 
since ferrous carbonate is an oxygen-absorbent, it 
will also be partly chemical. Furthermore, to some 
extent, a loose, porous skin may act as a semi- 
permeable membrane, and the concentration oj 
sodium carbonate, sodium phosphate, or potassiun 
chromate below it may soon conic to be less than ii 
the main portion of the drop ; if so, a eonsiderabl 
amount of the comparatively soluble substance 
ferrous hydroxide, will be formed as the immediate 
anodic product, although it will be converted intc 
ferric hydroxide, carbonate, or phosphate further out 
from the place of formation ; if the solution contain 
chlorides, the freely soluble ferrous chloride will be 
formed as the anodic product, and this fact repre- 
sents one reason why the presence of chlorides 
facilitates the local breakdown of the film. It must 
also be remembered that many other protective 
films (e..(j. t the oxide film formed on an aluminium 
anode polarised with an external E.M.F.) are pervious 
to 01' ions, and tend to break down in the presence 
of chlorides. Iron provides an analogous case* ; 
chlorine ions readily cause local breakdown of the 
film, N() 3 ' ions appear to be distinctly less effective 
in piercing the protective layer, and SO 4 " ions have 
still less pow r er to produce that result. 

It is clear, therefore, that if at any point the 
film once becomes non-adherent, anodic attack E 
likely To be stimulated— rather than obstructed- 
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that point, and corrosion, when once initiated, 
11 continue apace ; from thi6 point, the loosening 
the iilm, and therefore the area susceptible to 
mdic attack, may gradually extend. We have 
ill to consider what might cause the skin locally 
become porous or non-adherent. As pointed out 
• the author in previous papers, 10 the manner in 
lich the corrosion- product will cling to the surface 
11 be determined largely by the relative values of 
e interfacial energies between the metal, liquid, 
id corrosion-product ; even where the corrosion- 
od uct is normally protective, some local peculiarity 
the surface of the metal may easily cause a change 
•the character of the adhesion. Particularly is this 
ange expected to occur at the edge of the drop, 
icre (as suggested by Bengough and May 11 ) the 
erosion-product may sometimes adhere to the 
-liquid interface instead of to the liquid-metal 
;erface; it is signitieant to notice that, in the 
*at majority of cases, local attack does actually 
nimence at the edge of the drops. 

It was th pught that possibly the presence of grease 
ght increase the chance of non-adhesion ; but 
tempts to increase the liability of the metal to local 
pnkdown by means of the application of vaseline 
vc negative results. It was also thought that pos- 
>ly particles of metallic dust might be the cause of 

0 breakdown ; but experiments showed that parts 
[ a sheet which had not been " wiped ” after the 
lal grinding with emery were no more susceptible 

1 local breakdown than those which had been 
[oroughly freed from dust with filter-paper. The 
■tion of rust in stimulating local action in mixtures 
chloride and chromate has already been referred to ; 
seems possible that sub-microscopic crannies of such 
irrow dimensions as to allow chlorides to enter more 
adily than chromates, carbonates, or phosphates 
ight act in the same way. 

Sodium carbonate, sodium phosphate, and potas- 
um chromate have all been used in anti -corrosive 
•eparations, water- treatment mixtures, boiler com- 
>unds, etc. All these salts greatly reduce corrosion 

> long as there is no breakdown in the protective him 
odiiced ; hut they produce localised corrosion (the 
ost dangerous of all types) in the event of a break - 
>wn. Such results serve to explain the distinctly 
mtradictory statements often found in literature 
garding the effect of these substances on corrosion, 
id show how carefully any process of corrosion- 
re vention which depends on the formation of a pro- 
ctive film must be tested, before it is put into tech- 
ieal use ; a comparatively small alteration in con- 
itions the access of chlorides, or the presence of 
i air-space) may sometimes greatly increase the 
robability of a film- breakdown. Chromates seem 

> produce a much more reliable protective film than 
irbonato or phosphates, hut in the event of local 
reakdown the corrosion may he very rapid, since in 
ic presence of chromates it will not he limited by 
ic rate of supply of oxygen. 

Action of A 7 / 10 (M/30) potassium ferricyanidc. 
•rops of this solution placed on steel turned slightly 
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greenish after a day, hut remained clear and without 
visible action on the metal. On washing away the 
solution, a very thin, pale blue film was left over the 
area occupied by the drop (handy visible until the 
specimen was held in a favourable position to the 
light). This film was sufficiently adherent to resist 
the action of a water-jet, but could bo largely rubbed 
off with filter-paper; the film consisted of Prussian- 
blue. In addition, there were in some cases a few 
more distinct spots of blue at the edge of the drop, 
suggesting local breakdown of the protective film. 

The addition of a trace of chloride greatly pro- 
motes the action of ferricyanidc on iron and steel. A 
N 1 10 solution of potassium ferricyanidc to which 1/100 
volume of A r /10 potassium chloride had been added, 
turned green within 2 minutes of being placed on the 
iron surface. After a day the centre of the drop was 
full of a blue, stringy precipitate, whilst around this 
there was a brown coloration due to a smaller amount 
of a fine precipitate (no membrane) ; at the edge of 
the drop the liquid was perfectly clear. A good deal 
of spreading was noticed, indicated by the formation 
around the original drop of a dark, damp circle with 
small droplets on it. Here we evidently have an 
ordinary case of electrochemical attack ; at the edges 
(aerated) the cathodic prod uct Js alkali, which causes 
the spreading, whilst in the interior, the immediate 
anodic product is ferrous chloride, which yields 
ferrous ferricyanidc by precipitation ; being formed 
at a sensible distance from the metal, this precipitate 
is naturally not protective, but may even help the 
anodic reaction by absorbing oxygen. 

Action of N /U) zinc sulphate. Drops of zinc 
sulphate solution placed on steel produced no mom- 
brane, but a greyish -buff deposit appeared over the 
ground covered by the drops ; there was distinctly 
more deposit round the edges of tholrops than in the 
centre — in striking contrast to most other cases of 
drop-corrosion. Much of the deposit could be rubbed 1 
off with the fingers, but there remained an adherent 
layer, brownish -grey at the edges and gradually 
passing to purer grey in the centre. This was 
partly dissolved, partly loosened, by sodium hy- 
droxide solution, and after treatment with that re- 
agent, rubbing rovealed the bright steel below. 

The explanation of the action of zinc sulphate 
would appear to be as follows. The primary anodic 
product must be a soluble salt (ferrous sulphate), 
but the cathodic product will he sparingly soluble 
zinc hydroxide, which will appear mainly around 
the edges of the drop. In the outer part to which 
oxygen can penetrate most easily, zinc hj^droxide 
may react with the ferrous sulphate, partially pre- 
cipitating iron as ferric hydroxide, and thus the 
final insoluble product will contain both zinc and 
iron hydroxides. 

Five drops of zinc sulphate solution placed on 
iron for 24 hours at 2 ( .)° contained 0*17, 0T2, 0*17, 
0*30, and 0T6 mg. of iron ; three drops of distilled 
water acquired 1*0, 105, and 0*95 mg. in the same 
time. It would seem that the insoluble cathodic 
product (zinc hydroxide) prevents the access of 
oxygen to the outer part of the metallic surface, 
and thus retards corrosion, notwithstanding the 
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fact that the anodic product is more soluble than 
in the case of distilled water. 

Action of A T /10 nickel sulphate. Nickel sulphate 
produces a similar effect to zinc sulphate, but the 
deposit— which is mainly to be seen around the edge 
and least in the centre —is rich brown instead of 
buff in colour ; the deposit is much less closely 
adherent than in the case of zinc sulphate. Possibly 
for this reason the amount of iron taken up by the 
drop is greater than in the case of zinc sulphate ; 
six drops after 24 hours at 29° contained 0-75, 0-55, 
0-4$, (non, (MW), and 0-82 nig. of iron respectively. 

Classification and summary. 

The corrosion of iron or steel by a drop) of aqueous 
liquid depends in most cases on electrochemical 
action between tin' central, unaerated area, which 
becomes anodic and sutlers attack, and the peri- 
pheral, aerated portions, which become cathodic, 
and in general remain unattached. The velocity 
of attack depends largely on whether the anodic 
and cathodic products are soluble or insoluble. Tn 
the case of pure water, the anodic product, ferrous 
hydroxide, is perceptibly soluble, and spreading 
outwards be comes oxidised at the junction between 
the aerated and unaerated regions, yielding a brown 
ring of the nearly insoluble ferric hydroxide, which 
extends over the top of the drop as a membrane. 
The action of salts (in iY/10 concentration) may 
be classified as follows : — 

(1) Salts like potassium chloride, potassium sul- 
phate and potassium nitrate yield a soluble anodic 
product (ferrous chloride, sulphate, or nitrate) 


and a soluble cathpdic product (potassium hy- 
droxide), and increase the velocity of corrosion ; 
where the ferrous salt and alkali mingle, a ring oi 
ferrous hydroxide, oxidising to ferric hydroxide 
appears, and extends as a membrane over the 
surface. Outside the membrane the iron is uni 
attacked, but the formation of alkali at the periphe" 1 * 
(cathodic portion) causes spreading of the liquid. n 

(2) Salts like zinc sulphate yield a soluble anod D 

product, but an insoluble cathodic product (zii r * 
hydroxide), which shields the cathodic area fro 0 ; 
diffusing oxygen, slightly diminishing the rate 11 
corrosion . ^ 

(3) Salts like sodium carbonate, sodium phr 

phate, and potassium ferricyanide yield a solub 
cathodic product and an insoluble anodic produc^ 
which forms a closely adherent protective ski g 
usually invisible, over the metal. In such cas^ 
corrosion is almost prevented ; but occasionally < 
certain points, especially at the edge of the drt^ 
the film fails to adhere, and at such points mark, n 
localised anodic corrosion occurs ; this breakdov. 
occurs quite quickly in more dilute solutions j 
sodium carbonate. jg 

(4) Potassium chromate causes passivity even 

the parts to which oxygon cannot diffuse ; } 0 

differential-aeration currents are set up, and theq 
is practically no corrosion. If, however, chlorid e 
also are present in largo quantity, the protecthj 
film breaks down at the edge, and serious localise^ 
corrosion will result ; nitrates act more slowly tha^ 
chlorides in causing the breakdown of the filn) 
whilst sulphates are still less active in this respect. ! 
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IE VISCOSITY OF SYRUPY CONDENSA- 
TION PRODUCTS OF PHENOL AND 
FORMALDEHYDE. 

BY ALAN A. DRUMMOND. 

niformity in composition and properties of the 
ihed material is an essential in the commercial 
luction of synthetic resins, especially such as are 
lined from the condensation of phenol and form- 
)hyde. Such uniformity can only be effected 
systematic control of the manufacture from its 
al stages. Methods based on chemical analyses 
) been indicated for application to the raw 
trials and the aqueous liouors involved (Ormandy 
Craven, J., 1923, 18t), out it is recognised that 
tiderable difficulty exists in checking effectually 
constancy of composition and condition of the 
lensation products in their viscous syrupy form. 
d deal with these syrups physical methods natur- 
suggest themselves. Attempts have been made 
ontrol the condensation by observations of the 
lgc in density (Jablonower, J. Amer. Chom. Soc., 
35, 811), but beyond a certain point in the 
:sc of the condensation density is of little use in 
iciing differences in the condition of the syrup, 
las, however, been shown generally (Batsehinski 
others, see “ Fluidity and Plasticity,” Bingham) 
t the rate of change of viscosity is very much higher 
n that of density, and consequently viscosity 
ues offer a delicate means of control in factory 
)cesses, and particularly has this been found to be 
j case in the manufacture of formaldehyde condon* 
ion products. It can be shown that in a series of 
ldensation syrups having practically identical 
isities, one syrup may have at least three times 
' viscosity of another in the series. 

It is the intention to indicate briefly here the 
thods which have been usefully employed in the 
asurement of the viscosity of condensation syrups, 

1 to give certain figures obtained, and the deduc- 
ns made therefrom as to the physical character 
condensation syrups. 

^ery little reference can bo found in the literature 
the viscosity of condensation products of phenol 
I formaldehyde. Van Voorhout (Chem. Weekblad, 
iff, 17, 2) draws conclusions as to the condensing 
wer of various catalysts from a study of the vis- 
dty of the reaction mixture, but does not quote 

Y figures. R. S. Morrell (Third Report on Colloid 
emistry, 1920, p. 113) calls attention to tho neccs- 

Y for the study of physical constants in relation 
synthetic organic colloids such as the phenolic 
>xy methylene rosins, and states that viscosity, 
ation, relaxation effects, and dielectric properties 
await investigation. 

Where accurate absolute values are required the 
•ing sphere viscosimeter is of particular valuP 
bson and Jacobs, 0hem. Soe, Trans., 1920, 117,' 


473) and was used in tho investigation of these 
syrups, castor oil being employed as calibrating liquid. 

The usual air-bubble viscosimeter of the varnish 
maker is not altogether satisfactory for general use, 
particularly where more viscous liquids are con- 
cerned, although in tho hands of the experienced 
varnish foreman it serves as an excellent guido, is 
readily applied and is simple in construction. In this 
connexion, attention may bo drawn to an improved 
factory viscosimeter used by E. 1. du Pont do Nemours 
and Co., which has been described recently by Marasco 
(tnd. Eng. Chem., 1924, 16, 172), and is capable of 
development in many industries. 

For fairly rapid comparative determinations of 
viscosity of factory products in the industrial con- 
densation of phenol and formaldehyde, useful results 
have been obtained by the adaptation of a method 
originally described for use in controlling the prepara- 
tion of insulating varnishes of low viscosity (Whalley, 
Analyst, 1919, 44, 288). It can, however, be applied 
to liquids of viscosity at least as high as that of golden 
syrup. 

In this method the values obtained appear to have 
no simple relation to absolute viscosity. An attempt 
was made to establish a definite relationship between 
these values and absolute values obtainable by 
means of the falling sphere viscosimeter. Within 
certain limits of viscosity a smooth curve was arrived 
at, but beyond these limits the relation was uncer- 
tain. A rough working curve was, however, drawn 
from a large number of comparative determinations 
by the tw r o methods. With this curve it was possible 
to obtain an approximate idea of the absolute vis- 
cosity from results obtained with the Whalley method. 

In spite of the drawback stated, the method was 
useful in works control, and gave satisfactory and 
concordant figures in routine use. It. consists in 
immersing a definite portion of a microscope slide 
in the liquid under examination, withdrawing the 
slide, and weighing the residue on the slide after 
drainage for a stated time. Precautions as to tem- 
perature and rate of withdrawal are taken. Tt was 
found more convenient in using this method to 
lower the viscosities of the syrup samples by tho 
use of a diluent to bring them within the region 
of greater accuracy. Aqueous glycerol (70%) was 
found suitable for this purpose. 

The viscosities of mixtures of condensation syrup 
with glycerol are shown in Table I. with the value 
for castor oil added for comparison. 

TABLE I. 

Composition of samples 


(Varta by v\t.) 

Condensation syrup. 70% 

Glycerol. 

Viscosity at 
Folses, 

100 

0 

312 

80 

20 

10-5 

76 

26 

60 

70 

30 

30 

60 

40 

2-0 

Castor oil 


6-6 


It is more satisfactory, in viscosity work, for the 
sepaitie^ d^temined to be nearly the same as 
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that of the fluid used for calibrating the instrument, 
which was castor oil in this case. Now the value 
obtained with an addition of 25% of aqueous 
glycerol approximated to the viscosity of castor oil 
(see Table !.), so that this addition was standardised 
for all routine determinations of viscosity. 

77jc viscosity -tf mpcraJurc relation and its hearing on 
colloi flat cha raster. 

A study of the change of viscosity with tem- 
perature is of considerable value in certain industries, 
particularly that of oil, and where lubricating oils 
are concerned. The various empirical formed, e 
connecting viscosity and temperature have been 
thoroughly investigated in this connexion (Herschel, 
J. Ind. Eng. ('hem., Id22, 14, 715 ; Tort sc h and 
Wilson, ibid., 1924, 16, 789). Bingham and his 
oo- workers have' given the question close attention 
in their study ot fluidity. 

It is frequently found that the expression of 
viscosity as its reciprocal (namely, kt fluidity ”), 
helps to a more simple elucidation of relationship*!. 
Thus, the relation between fluidity and temperature 
of many chemical individuals appears an almost 
linear one, parlieularly at high temperatures (Bing- 
ham, ‘ Fluidity and P!ast»city,” 1922, p. 155). 
Again, in eonnexion with the .viscosity of oils, 
Outsell lager (%. Ver. dealt. Ing., 1918, 62, 422) and 
Herschel (lor. rit ) have pointed out the value of 
the logarithmic diagram in ascertaining viscosities 
at different temperatures. Herschel has shown 
that the result of plotting the logarithm of the 
viscosity against the logarithm of the temperature 
in deg? ees Fahrenheit is practically a straight line 
with a large number of oils, and also with a number 
of other substances both aqueous and non-aqueous. 

The viscosity- temperature relationship in these 
eases is in accordance with the mathematical ex- 
pression due to Slotte (Beibl. Ann. Physik, 1892, 
16, 182), 7; r ! (a \ t) u \ when a is zero the equation 
becomes 7; r /(" (Herschel, toe. cit , p. 717), which 
represents .« straight line on a logarithmic diagram. 

Herschel discusses the application of such straight- 
line diagrams to the viscosity of oils and points out 
the significance of using the Fahrenheit scale for 
expressing the temperature instead of Centigrade 
in that if can he shown to be equivalent to using 
the correct value of a in the foregoing equation. 

Logarithmic diagrams of this nature reveal 
abnormal conditions in certain materials by departure 
from l hi' normal linearity. A connexion has been 
traced between such abnormality and the presence 
of colloidal material in the substance under 
examination (Herschel, lor. rit.). For instance, a. 
sample of Mexican fuel oil showed strong curvature 
on such a diagram, and the sample gave evidence 
of marked viscosity hysteresis, a phenomenon attri- 
buted by Dunstan and Thole (J. Inst. PctroJ, Tech., 
1917-18, 4, 201) to the presence 'of colloids. * Again, 
Fortsch and Wilson (/or. cit.) have shown the same 
tendency to curved lines In the above relationship 
in the^case of heavy petition m residues, and also 
“ road 'oil” from pressure fer, materials which might 
be suspected to contain colloids {see Fig. 1). 

V- 


The possibility of colloidal character being 1 
rated by the form of the logarithmic viscoF 
temperature graph is of sufficient interest to exar 
further with other classes of material. 



Seaton, Probeck, and Sawyer (J. Ind. Eng. Che 
1917,9,35) have associated the viscosity-temporat# 
relationship with colloidal character in the easel 
varnishes. The shape of the curve varies accordr 
to the presence or absence of highly polymerised oi 
Their observations are to be received with cauti< 
(H. H. Morgan, Ann. Ropts., 1921, p. 339), siif 
the type of viscosimeter used (Hoolittlo torsion) do 
not lend itself readily to the presentation of absoh 
values. It was, however, thought to be of interest 
calculate some of their values on the logarithmic ba 
described, assuming that the Doolittlo degrees 
retardation, in w'hich their viscosities are expresse 
are direetly proportional to absolute viscosities, 
assumption which is perhaps approximately true 
tho more viscous varnishes they examined arc co 
sidereil in the re- calculation of the linear relatiof 
ship on the MacMichacl torsion instrument, whij 
was true only above a certain minimum viscosit 
where turbulence and centrifugal forces becaij 
negligible (Herschel, J. Ind. Eng. Chem., 1920, 4 
282). 

It is interesting to find that the curves plotted fro" 
the figures thus obtained are in line with the observe 
tions made with oils. A varnish containing a high! 
polymerised oil and considered to be colloidal (showia 
Tyndall effect) is represented on the logarithm* 
diagram by a well-curved line, whilst the same vamisS 
thinned down somewhat with acid linseed oil, rnj 
thus presumably sufficiently dispersing the colloid 
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m a, molecular or true solution, is represented by a 
night line between 20° and 50° C. (see Fig. 2). 
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elation and glues are of acknowledged colloidal 
■actor. Bogue (“Gelatine and Glue,” 1922, 189) 
f studied the viscosity-temperature variation of 
*e materials, and his values plotted as loga- 
niH reveal a definite curvature, both with bone 
hide glue. Curvature is also found with solutions 
elatin in water (calculated from the data of Davis 
Oakes ; J. Amer. Chem. Soe., 1922, 44, 477), 
in aqueous glycerol (calculated from data of 
;z; Kolloidchem. Beih., 1915,7, 1). It should be 
?d that the curvature observed is convex to the 
Fithmic temperature axis as distinct from the 
;avity with pure water and ordinary aqueous 
tions (see Fig. 1). 

Mention has been called to the foregoing general 
^derations with a view to their particular applica- 
te the problem of the physical condition of the 
lensation products of phenol and formaldehyde, 
yes connecting temperature and viscosity of con- 
ation syrup have been constructed by three 
hods: (1) where the viscosities are expressed in 
>lute units ; (2) where the viscosities are Expressed 
heir reciprocals (fluidities) ; (3) where the loga- 
fus of the viscosities are plotted against the 
rithms of the temperatures in degrees Fahrenheit, 
shapes of the curves (see Fig. 3, Table II.) are as 
•vvs : — 

) The viscosity-temperature (Centigrade or Fah- 
eit scale) graph is hyperbolic in form, flattening 
considerably at temperatures below about 15° C. 

) The fluidity-temperature graph is definitely 
ed at low fluidities (high viscosities), becoming 
aptotic to the temperature axis, an effect to be 
■ed with most liquids (water, alcohols, mineral 
fatty oils,* etc.). At temperatures above about 
l a rapid fall in viscosity takes place with small 
iases in temperature. 


(3) The logarithmic viscosity- -temperature graph 
is practically a straight lino when the temperature 
scale is Fahrenheit, and for a minimum range of 
15 to 50 C., and its steep slope* is only approached 
by substances like heavy oils. Calculation of the 
numerical relation between viscosity and temperature 
of condensation syrup from phenol and formaldehyde 
(basic catalyst) on the basis of the linearity of the 
logarithmic curve leads to the formula : — 

453 X 10 n //| 5 a 

where rj is the absolute viscosity measured in cen- 
tipoises and t t is tho temperature in degrees Fahren- ' 
heit. 

TA 111,12 II. 

VisfOHity. Fluidity 

1‘oho.s. L l VhcoMlty In iKiisi't)]. 

24(J U 4L1 

UO 111 

r.o . . (Ml 

20 . [> DO 

<1 .. 1C, (37 

In tho earlier general discussion tho possibility of 
deductions from the form of the logarithmic curve 
as to colloidal character was shown. On those 
grounds, and in view of the facts mentioned in the fore- 
going paragraph, it would appear that syrups in the 
early stages of condensation of phenol and formalde- 
hyde (such as have been dealt, with in the present 
work) contain no appreciable amount of colloidal 
matter. 


Lou lempfiiriii, | | | 



Physical character of condensation products in both 
syrupy and resinous condition. 

In considering tho physical and colloidal charac- 
teristics of the complete range of condensation pro- 
ducts of phenol and formaldehyde it is well to deal 
separately with (1) the initial syrupy product ; (2) 
the intermediate soluble fusible solid resin ; and (3) 

1 i)2 


Temperature. 
° F. 

15 

23 

27-5 

35 

60 
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the final infusible and insoluble resin. The data 
supplied in the work described above apply to the 
initial syrupy product. 

One of the first products of the condensation is 
hydroxybenzyl alcohol. Van Voorhout (loc. cit.) 
was «ble to separate and identify o- and p-hydroxy- 
bcnzyiS alcohols from the product condensed with 
basic catalysts. Moreover, amongst the products of 
an acid condensation the same worker was able to 
identify dihydroxydiphonyhncthane. Both Basehig 
and Baekeland have shown that o- and p-hydroxy- 
benzyl alcohols are susceptible to polymerisation 
under the action of catalysts, giving first fusible 
soluble resins and finally resins which are softened 
by heat but do not melt, and are only slightly affected 
}/y solvents. In the light of Van Voorhout s work 
it may be supposed that this reaction consists in the 
condensation of the hydroxybenzyl alcohols to form 
dihydroxydiphenylmethane. Continued heating brings 
about polymerisation (Baekeland, J. Ind. Eng. them., 
1909, 1, 159) which probably takes place simulta- 
neously with the later stages of condensation (Jablo- 
nower, loc. cit ), the physical state gradually passing 
from the mobile condition of the fused hydroxybenzyl 
alcohols to a viscous syrupy mixture with ultimate 
formation of a slightly plastic resin hardly affected 
by solvents. The final resin would, following the con- 
clusions of Van Voorhout, consist of polymerised 
d i hy ( l ro xyd i phen ylin ethane in solid solution in the 
normal dihydroxydiphenylmethane. In fact, it would 
then he comparable with the resinous or glassy forms 
of substances belonging to the group of iso-colloids, 
such as phosphoric acid or styrene, which in arriving 
at their solid forms pass through stages, gradually 
increasing in viscosity, of colloidal solution of the solid 
form in the liquid/ both forms being of the same 
chemical constitution (Ostvvald, “ Colloid Chemistry,” 
1919, p. 104). 

This picture might be considered to represent the 
stages of formation of the commercial hard, infusible 
and insoluble resin, such as transparent Bakclite, 
which frequently contains in addition residues of 
free phenol (Herzog, Z. angew, Chcm, 1921, 34, 97). 

As far as the initial syrups are concerned, from the 
conclusions summarised above and from the vis- 
cosity-temperature relationship, a working conception 
of their nature may be further developed. They may 
be looked upon as consisting of a combination of the 
following crystalline solid substances in a state of 
ordinary molecular solution : — o-hydroxy benzyl alco- 


hoi, m.p. 82° ; p-hydroxybenzyl alcohol, m.j> 
110°; dihydroxydiphenylmethane, m.p. 158 
phenol (see Ormandy and Craven), m.p. 42-0 , in 
eluding a small percentage of aqueoua and uncoil 
bined formaldehyde. The mutual influence of ea * } 
tends to lower the solidifying point and, owing to t/ p 
rapid rise in viscosity as the temperature is decrease v 
crystallisation is permanently retarded. The retan 
ing influence of viscosity on the rate of crystalhsatio 
has been studied in the case of liquids cooled belo 
their solidifying point, such as salol (Wilson, Eh 
Mag., 1900, 50, 238). The linear rate of crystallisatp 
of salol measured in long glass tubes is found to bf> 
the order ofl mm. per minute, the viscosity of un - 
cooled salol* at ordinary temperature being at; 
36 poises (see Fig. 1). The viscosity of thoinr 
condensation syrup from phenol and formalden? 
(basic catalyst) at ordinary temperature is all 
four times this value. t f 

The presence of foreign matter is also knowr- 
depress the rate of crystallisation of a substati 
and this is attributed to adsorption. Freun<^> 

(“ Kapil larchcmie,” 1922, p. 449) states that • 
lowering of the rate of crystallisation by impur 
depends on the amount of impurities adsorbed byp 
crystals that are endeavouring to form. This o ® 
is undoubtedly contributory to the non -crystal^ 
of condensation syrups. j| 

Summary. a 

(1) The applications of viscosity determinatior t 
the manufacture of condensation products of fori , 
dehyde, are discussed. . 

(i ) The relation between viscosity and temperah 
of the initial syrupy condensation product of phe ( 
and formaldehyde, made with basic catalysts, e 
shown to be a linear one when logarithmic values > 
taken, and capable of expression by a simplmcati& 
of Slotted formula r) ~ K/e n , where t is in degre 

Fahrenheit. . f 

(3) The interpretation of viscosity-tempcratm 

relations in its bearing on colloidal character j 
applied to condensation syrups, and appears. », 
indicate freedom from colloids while in the imt, 
syrupy condition. ' 

(4) The colloidal character of the resinous produtf 

is discussed. 


• It may be noted that the logarithmic viscosity-temperature .re hUona 
with undercoolod salol is a linear one (sce/ig. 1), wUcfi ta °f tatowBt in 
rclatlou to condensation syrup regarded as undercooled liquids, whl 
as has been stated, also show linearity in this relationship. 
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(THE PREPARATION OF CYANOACETIC 
' ESTER (ETHYL CYANOACETATE). 

BY OSWALD C. STEPHENS, M.SO. 

(Concluded from p. 314 t.) * 

Alternative methods for preparation of 
cyanoacetlc ester. 

t the action of potassium cyanide in aqueous 
;ion on potassium chloroacctate an almost 
ititative yield of cyanoacetic acid can be obtained, 
separation of the cyanoacetic acid is, however, 
laborious, necessitating repeated crystallisations 
alcohol. There did not seem any valid objeo- 
to esterifying the cyanoacetic acid directly 
nut separation. According to Phelps and Tillot- 
[Amer. J. Sci., 1908, 26, 243) the use of hydro- 
do acid as a catalyst in the esterification caused 
Formation of malonic ester, whilst no hydrolysis 
,x j ry little) occurs when sulphuric acid is used, 
seemed very improbable, so determinations were, 
pd out on the esterification of cyanoacetic acid, 
on the rate of hydrolysis of cyanoacetic ester 
icid using alcoholic hydrochloric acid. 

terlfication of cyanoacetic acid. — The esterification 
ed out according to Phelps and Tillotsen (be. cit.) 
fe an 85% yield. 

Esterification of cyanoacetic acid using alcoholic 
Irochloric acid. — 59 g. of cyanoacetic acid were 
crified with 2 g. of hydrochloric acid in 200 c.c. of 
white alcohol. By titrating l c.c. with baryta 
intervals the course of the esterification was 
lowed. The esterification was finished in one 
nr. 44 g. (65%) of cyanoacetic ester and 8 g. of 
dome ester were obtained. An esterification using 
of hydrochloric acid to 50 g, of cyanoacetic acid 
is carried out in the same manner, and 1 c.c. 
rated with N /4 baryta. Using half the quantity of 
drochloric acid, the reaction took two hours to 
uh equilibrium. The contents of the flask were 
m heated on a water-bath under slightly reduced 
•ssure until no further distillate was obtained, 
lother 200 c.c. of absolute alcohol, containing 1 g. 
hydrochloric acid, were added, and the mixture was 
luxod one hour. The titration then required 0-8 c.c. 
A/4 baryta, corresponding approximately to the 
^drochloric acid taken. The product was distilled 
in vacuo to avoid volatilisation of the small amount 
>f ammonium chlorido formed by hydrolysis of the 
yanoacetic acid. 40 g. of cyanoacetic ester were 
'>h tained (75%) and 8 g. of malonic ester. 

In order to test the effect of the hydrochloric acid 
>u the cyanoacetic ester, 10 g. of cyanoacetic ester in 
- > e.c. of absolute alcohol with 0-2 g. of hydrochloric 
icid were boiled on the water-bath under a reflux 
ondenser and 1 c.c. Was removed at intervals and 


titrated with N /20 baryta, the hydrolysis of the ester 
being shown by the decrease in acidity due to hydro* 
chloric acid forming ammonium chloride. 

Time In mlnntes 0 5 20 60 120 180 300 360 

Tit ration .. 61 6-1 6-9 5-55 4 9 4 9 3-7 3 c.c. 

Thus the hydrolysis of cyanoacetic ester to malonic 
ester under these conditions is practically negligible. 

The ordinary laboratory preparation of malonic 
ester is carried out in the presence of a large excess of 
sulphuric acid. It is not practicable to csterify the 
sodium eyanoacetate by means of alcohol and 
sulphuric acid without, at the same time, hydrolysing 
and esterifying the cyanogen group ; for it is impos- 
sible to control the addition of sulphuric acid just 
sufficient for the esterification, owing to the formation 
of acid salts or acid esters. There is not the same 
difficulty with hydrochloric acid : and, considering 
the results just recorded, it seemed possible by the 
use of hydrochloric acid to secure a. satisfactory 
esterification of the cyanoacetic acid without previous 
separation from the salt. 50 g. of chloroacetie acid 
were converted into sodium eyanoacetate in the usual 
way. The aqueous solution of the eyanoacetate 
was then evaporated to dryness, with constant stir- 
ring, and heated until the temperature reached 135°, 
the mass was allowed to cool in a desiccator and, when 
cool, rapidly broken up into lumps, and covered with 
absolute alcohol. Then just, sufficient alcoholic 
hydrochloric acid was added to set free the cyano- 
acetic acid and leave 2 g. excess to act as a catalyst 
in the esterification. 25 g. of hydrochloric acid were 
needed. This was added in 186 ec. of alcohol. 
When the mixture boiled, hydrogen chloride was given 
off, so a further ICO c.e. of absolute alcohol were added. 
The course of the reaction was followed by withdraw- 
ing 1 c.c. at intervals and titrating with A r / 4 baryta. 
24 g. of cyanoacetic ester and 9 g. of malonic ester 
were obtained. Thus the yield was 40% calculated 
on the chloroacetie acid taken. 

Comparing this yield with that obtained by first 
esterifying chloroacetie acid by the Fisher-Speier 
method and subsequent conversion of the chloro- 
acetic ester into cyanoacetic ester, we find that the 
esterification gives a 77 % yield and the conversion into 
cyanoacetic ester a 60% yield. Thus the yield over 
the whole process is 77 X 00 -f- 100 = 46%. 

The fact that hydrogen chloride is given off would 
indicate a slow reaction between the sodium cyano- 
aeetato and the hydrochloric acid, thus explaining 
the large amount of malonic ester formed, as the 
cyanoacetic acid first set free is, to a large extent, 
hydrolysed to malonic ester. To obviate this, after 
evaporation of the solution of sodium eyanoacetate 
to dryness, the fused mass is broken into lumps 
(it is too deliquescent to be ground into a mortar), 
rapidly placed m a round-bottomed flask, and covered 
with absolute alcohol. This is then boiled for 30 
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minutes on the water-bath to aecure a partial disinte- 
gration, cooled, the calculated amount of hydrochloric 
acid added, and the mixture allowed to stand for 
12 hours. It is then heated on tin* water-bath to 
esterify the acid in the usual way. As in the last 
experiment, the course of the esterification was 
followed by titrating l e.e. of the mixture against 
A/4 baryta. Mb g. of cyammeetie ester and 11 g. of 
malonic ester were obtained (yield 63%). 

Further experiments have given most conflicting 
results, and varying yields of 20%, 42%, and 00% have 
been obtained. The reaction seems very sensitive 
to conditions A certain amount of hydrolysis does 
occur in the evaporation of the aqueous solution of 
cyanoaeetate, but with careful control an average 
yield of 50% should be obtainable. 


3. Esterifying the chloroacetic acid and* then 
transforming the chloroacetic ester into cyanoacetic 
ester in aqueous alcohol, gives a yield of 35%. 

4. Preparing cyanoacetic acid from chloroacetic 

acid in aqueous solution and then esterifying th< 
cyanoacetic acid without separation may give a 
yield up to 60%. In addition to this, malonic ester h 
formed as a valuable by-product. 1 

The author desires to express his thanks to Dr 1 
J. K. H. Inglis, of Otago University, for his unfailing 
assistance and helpful suggestions throughout th3 
course of this resoarch. | 

Otago University, 

Dunedin, New Zealand. 


Nummary. 

1. By the preparation of cyanoacetic acid from 
chloroacetic acid in aqueous solution, separation of 
tho cyanoacetic acid, and subsequent esterification, 
a yield of 85% is obtained. This entails the laborious 
separation of cyanoacetic acid. 

2. By the preparation of eldoroaeetic ester from 
trichloroethylene and its conversion into cyano.ieetie 
ester in alcoholic solution, a yield of 48% is obtained. 
Tho cheapness of trichloroethylene and (he relative 
simplicity of the* method may render it more economi- 
cal than I. 


Erratum. 


THE VISCOSITY OF SYRUPY CONDE 
SATION PRODUCTS OF PHENOL M 
FORMALDEHYDE. , 


(•»., 

Page 324 T, 
should read ‘ L 
relationship . . 


liY A. A. DRUMMOND. 


Nov. 7, 1924, 323— 320 t.) \ 

eol 2, lines 14 and 13 from bolt 
recalculation (cf. the liii 
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HE DESIGN AND OPERATION OF GAS 
SCRUBBING TOWERS. 

BY H. D. H. DRANK. 

I’he problem of the design of gas scrubbing towers 
in general exceedingly complicated, because of 
i many variable factors affecting the rate of 

t tion of the constituent to be dissolved ; and an 
•t experimental study of the operation with the 
et of obtaining design data is rendered difficult 
use of the cumbersome analytical expressions 
ssary. It is, however, possible by proper choice, 
,udy the operation of a gas scrubbing tower under 
’ specified conditions, where the number of 
ables is reduced to a minimum, and under exact 
rol, thus permitting the study of these controlled 
ables. 

inter 1 in 18Sf> to 189.‘1 carried out much di- 
lative experimental work, and summarised 
y of the important factors governing the various 
is of scrubber in use. More recent contributors 
5 paid due regard to specific properties of the 
solvent, and packing, and have deduced relation- 
i which arc capable of experimental study 
r certain specified conditions. Thus, Lewis 2 
leveloped very fully the theory of counter-current 
scrubbing towers and analogous apparatus, 
*ig general relationships which are applicable 
such processes as heat transfer, leaching, and 
absorption. More recently, Partington and 
■ker 3 have successfully dealt with the specific 
hlcni of the absorption of nitrous gases by dilute 
He acid, in which special considerations arise, 
nnan and Masson 4 have dealt analytically with 
process of gas scrubbing in general, making 
t several necessary simplifying assumptions. 

Che factors affecting the operation of a gas 
ubbing tower may be summarised : — 
a) Solubility relationships of gas and scrubbing 
lid. 

b) Scrubbing surface, nature and extent, 
r ) Kates of liquid and gas flow. 
d) Special considerations : (i.) Temperature 

nges, (ii.) formation of compounds, (iii.) viscosity, 

n a preliminary study it is desirable to reduce 
sc factors to the three first mentioned, in which 
.* the operation may be analytically expressed 
ply. In the present paper, attention is 
'(ted to the operation of a tower under the 
Mowing conditions: (a) Counter-current flow; ( b ) 
•nstant flow rates ; (c) absorbable constituent 

‘cys Henry’s law ; (d) process is isothermal. This 
the ease treated by Donnan and Masson. 
Assuming that the process of solution of the 
luble gas is governed by the law 5 

dx/dt^ SK 2 (KM-N) (i.) 

HiiiUt, J., 1885, 039 ; 1887, 607 : 1893, 227, 989. 

I -owl#, J. lnd. Eng. Chom., 1910, 8, 826. 

•’iirtington and Parker, J., 1019, 75r. 

Dorman and Masson, J., 1920, 236T, 

Aiteney and Bocker, Prpc. Roy. Dub, Soc., 1918, 18 (N.9,), 385, 009. 


where K 2 - dissolution coefficient of Ihc gas defined 
from the above equation, K Henry coefficient, 
S=surface of solvent, M --concent ration of absorb- 
able gas in gas phase, N concentration of absorb- 
able gas in liquid phase, a; = weight of dissolved gas. 

And writing in an actual scrubbing tower :~ 
Mj- concentration of absorbable constituent X 
in gas phase at entry (in grams per litre), 
ditto at exit, w— ditto at a section of 
the tower AA, N,_ —concentration of X in liquid 
phase at entry (in grams per litre), N 2 -ditto 
at exit, w- ditto at a section of the tower AA, 
A —total length of packing in tower (in metres), 
.r— -distance (in 1 net res) of A A from entry of liquid, 
V#-- flow of gas in litres per minute, V| flow of 
liquid in litres per minute, *S- area of cross -section 
of tower, K= absorption coefficient of X in the 
scrubbing liquid defined by the ratio at equilibrium 
(grams X per litre liquid/ditto gas), Kj --square 
metres of wetted surface per cubic metre of tower. 
K 2 — dissolution coefficient of X (expressed as grams 
per square; metre per minute). 

VV,.-/ 

Hy application of equation (i) to the process 
occurring in a small horizontal section of the tower 
at AA of thickness d.v : - • 

y^.drn V| An K l K a S(K/// n).dx (ii.) 

From these relationships J)omniu and Masson were 
able to write : — 


log,, 

lof?« 


(K -f)n (- K(fM., - N,) K.K..K 
/(KM,-- N,) ~ = V„ 

(K- f)m -j- C/M, -N,) 


(K /). r (iii.) 


KM,- N, = (•'••) 

Tf N x is zero (i.c., pure solvent ciit( i rs the scrubbing 
tower) these equations simplify; thus equation (iii.) 
becomes : -- 




(V.) 


In these relationships the working of a gas scrubbing 
tower is characterised by the two coefficients and 
K 2 ; and by inspection it is possible; to see the typo of 
experiment required to enquire, into their nature and 
value, in the foregoing relationships, as also in any 
others which may be deduced relat ing to the operation 
of a tower, the coefficients Kj and K. 2 occur in product 
form, and consequently any separation will bo arbi- 
trary. In making such a separation, it is helpful to 
regard Kj as invariant and equal to the simple geo- 
metric surface of the packing used, treating any 
variation in the product as due to a change in K 2 . 
i.c., a change (or an apparent change) in the rate of 
solution of the gas. 

Equations iii. and iv. give relationships capable 
of experimental examination between x (the distance 
traversed by the gas and liquid through the tower) 
and m and n (the concentrations of dissolved gas, in 
the gas and liquid phases, respectively, at the point .* ), 
in terms of K ls K 2 , and factors such as K, /, and M 2 , 
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which may also be determined experimentally. The 
method of enquiry into the nature and value of K t 
and I\ 2 is thus to study the variation of gas and liquid 
concentration throughout a tower, under known con- 
ditions of How and packing, etc. Such a study was 
desirable as a preliminary step in the classification of 
various tyjies of commercial packing and of types of 
scrubbers (plate columns etc.), and the investigation 
described herewith was undertaken. 


are well established 6 and known to be according V 
Henry’s law and the law of dynamic solution ex 
pressed by equation (i.) (supra). Moreover, under tit 
conditions of experiment the process of solution was! 
practically isothermal, no detectable temperatujd 
variations clue to solution of the gas being observe|j 
In order to avoid any undesirable temperature changfc 
in tin* body of the tower due to evaporation, a piV 
liminary saturating tower as shown in Tig. 1 wl 



General lay-out. 
j;iow«r--ftlr Mipply. 

Air flow nutor. Orifice gauge .detail* not nhown. 

CO, battery. 

CO* Mow mrtcr. 

rrcHHturator, i>uckocl coke ami coir flbro. Kept wet 
witli water. 

Mixing box. 

Tower. 

Water storage tank. 

Apparatus giving coiwtnnt head of water to distribn. 
tor. (Ovcitlow from tills Ntippllr* aspirator* for 
Btunpllug gas.) Details of staging, sampling arrange- 
ments, etc. not shown. 

Water dihlribnLor. 

E\it pipe to tli:o. 







Fia. 1. 


Meter 



Ol^QP?AfV\rV)ATlC FLOW - SHEE T SHQWlGGr Cr tNERM- AR RANGEMEN T 

Fie. 1a. 


To stmlv the process upon n scale corresponding to 
that likely to be met in actual practice, an experi- 
mental tower was used as shown in Fig. 1, which 
allowed the uw* of commercial packings. The use 
of a comparatively large apparatus was considered 
essential, in view of the misleading results likely to be 
obtained by experiments with small apparatus, 
though these lath r might conceivably be exact small- 
scale models. The packing used in the tower (4-in. 
“ propeller *' lower Idling) was such as to afford a 
surface, the area of which could be computed and was 
arranged uniformly, in view of tin* purpose to which 
the tower was to be put. .JLs a gas supply a mixture 
of air and carbon dioxide (up to 12% CO.>) was used, 
since the solubility relationships of carbon dioxide 


incorporated in the apparatus, and was supplied wi£j 
an excess of water of the same temperature as tha 
used in the tower, the spray being carried fonvar< 
and deposited in the compartments of the mixing bo: 
where the carbon dioxide was introduced. Th 
arrangements for metering the streams of air and 
carbon dioxide are shown, these being by means nf 
two Kent orifice meters reading accurately to (KT 1 ,, 
it was found necessary to introduce loaded, water 
scaled gasometers in the carbon dioxide main in ord<r 
to maintain a steady pressure, the supply being 
unsatisfactory when taken directly from a battery 4 
cylinders. Facilities were provided for the insta-i 


• liubr. Aim. Phyaik, 1899, 600. 
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jus removal of samples of gas and liquid at 
vals of their progress through the tower by the 
rat us shown in Fig. 2. In an actual experiment, 
was necessary to assure that steady conditions 
iued throughout the tower. To this end, the 
f' was first supplied to the tower for some time, 
der to attain a uniform temperature throughout, 
v adjusting the, flow to the particular rate desired, 
gas and air supplies were then also adjusted and 
Apparatus was allowed to run until the issuing 
oncentration became constant, as shown by the 
ival and analysis of successive samples. At this 
| samples of gas and liquid w r ere removed for 
sis from each orifice fitted to the tower, and also 
e issuing and entering gas and liquid. These 
ses were performed : (a) for the gas, directly 
easurement of volume contraction on treatment 
caustic potash ; (b) for the liquid, by measure- 
| of the contraction obtained on treatment with 


appreciable quantities of dissolved carbonates, and 
these values, slightly lower than those applying to 
air-free distilled water, were used throughout in the 
calculation of results. From the results of the 
analyses of the gas and liquid samples, the curves 
giving m and n as functions of x were iirst constructed, 
and from these one of the derived expressions such as 
logo [ 1 + /i ( K— •/) / K/M 2 ] was plotted as a function of x. 
The derived curve* indicated was found in all cases 
to approximate to a straight line, thereby eonlirming 
the applicability of the relationships used. From its 
gradient the values of the eoeflieient K 2 , were ob- 
tained, which are shown attached. 

The temperature, throughout an individual experi- 
ment- was constant, llange of temperature of above 
experiments, 7" — 10*5 V, No temperature corrections 
have been applied. 

It will be seen that the value of K a is not influenced 
greatly by change in liquid flow rate, hut increases 



|stic potash of the gases evolved upon boiling under 
[need pressure. 7 Experiments were made to 
ermine the value of Henry's constant for carbon 
bvide in the water supply used, which contained 

\ Table I. 


i of ka* How. llat.fi of liquid How. 

.itre* per Litres per Value of 

minute minute*. K,. 


|o ”50 


H 


1 U 

so 250 


12 5 


1 12 

20 ”50 


10 5 


1 2H 

”0 2»0 


21 


1 40 

20—250 


33 


1 *36 

20—250 


40 


112 

20—250 


44 


1 5 

He of K-'lS How. 
Litre* 

1 .1 near 
velocity 
Metre* 

lAULE 11. 

llalc of liquid flow. 
Litres 


Value of 

]>ei mtn. 

per min. 

per min. 


K,. 

910 

313 

30-45 


8 8 

590 

2 05 

30-45 


5 0 

520 

1 H 

30 45 


4 1 

520 

1 8 

30 -45 


3 5 

440 

1 51 

30 15 


3 7 

590 

1 34 

30-45 


3 1 ^ 

5 Oil 

1-34 

30-35 


2 

210 

0-H3 

30-45 

• ‘ 4* 

08 

220 

U 70 

30-45 


1 2 

lli 5 

0 57 

30-45 


1 0 

loo 

0 35 

30 -45 


08 


7 I hi* «an found to bn the only satisfactory method applicable to those 
iihsi'i. Titration or preclpl atiou methods gave extremely I naceurato 
ultn when applied to the determination of carbon dioxide In solution, 
mv of these inaccuracies are ably reviewed and criticised in o paper by 
Johnstone (J, Amer. Olioiu, Boo., 1916, 38, 947). 


rapidly with increase in gas flow rate over the range 
studied. The variation may be expressed approxi- 
mately by : — 

K 2 2 -4, ‘5 LgK 2 - 10 (vi ) 

Where Lg denotes the linear velocity of the gas 
through the packed lower (metres /minute) and K a 
denotes a specific value of K 2 (K a 115 : see 
further below). 

The rapid increase of K 2 with increase in gas-flow 
rate is considered due to a turbulence effect (cf. heat 
transfer coefficients, pipe resistances, etc.), which 
hastens the removal of impoverished gas from the 
liquid surfaces. The fact that no consistent variation 
was observed in K 2 as due to variation in liquid flow, 
indicates that over the range examined the packed 
surface was completely wetted, and that increase in 
liquid-flow rate* mainly increased the thickness 
of the iilm of water trickling over the packing. It 
is probable that an increased surface will he afforded 
at still higher rates of liquid flow (increase in scrubbing 
surface would appear as an increase in K a ) due to 
splash and drip effects, but because of experimental 
limitations this could not be tried. A more exact 
relationship will probably give K 2 as some power 
function of the gas velocity and a value of K 2 under 
certain specified conditions. Clearly, the most 
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readilv realisable conditions under which a value of 
K, can be specified and experimentally determined 
on a small scale, are those of zero gas velocity — i.r ., the 
simple efilux rate of gas from a solution into an 
atmosphere free of the dissolved gas. Determination 
of this limiting value of K z for any particular gas, 
permits by means of equation (vi.), the calculation 
of the value of K 2 at any specified gas-flow rate 
which applies in the design of* a tower to effect- 
absorption at that flow rate. 

To test the validity of the suggestion outlined 
above, experiments were carried out to determine 
tlie value of K 2 for carbon dioxide with respect 
to the water used in the tower, by a small-scale 
method, and the values so obtained were compared 
with those', obtained in working with the tower at 
low- gas velocities. 


Ko = velocity constant of solution, K 3 = velocit 
constant of loss of gas. 

1. Loss of gas to atmosphere 
dx/dt = — K s S x/V 

K 3 =V/S/.. \og v {xjx t ) (vii.j 

whore K 3 is a coefficient governing rate of loss. I 
The process of solution from an atmosphere co 
tabling M grams per litre, however, proeee 
according to : — 

dx/dt - SK 2 (KM — xfV) oi 

which may be written separately 

dx/dt - KK 2 8M— K 2 Sx/V 
showing the dynamic nature of the process, in >V 
the constant K :1 evidently is identical with K 2 . ' 




Metal of lower -eel ion* 10 gamta W.I. (not to 
scale) protected irom eutrosion by threo (oat* oi acld- 
und alkali proof enamel. 

Plan on A A showing disposition of gas 
passages (jj" dia.) 


A Cover plate bolted to flange. 1C (las exit to mixing box. I 

1J Sprinkler. F Removable platform support 

C Rubber pucklng ilnp. coke and eoir fibre paeklng; 

1) Gam entry trom oilliee meter. G Waste. j 

PRESATURATOR. ! 



BASE OF TOWER 


MIXING BOX 


. ? Fig. 3. 

Consider a solution containing dissolved gas 
exposed to an atmosphere free of the dissolved 
gas : Let 8 surface bi sq. m , x weight dissolved 
in grams, V = volume in litres, i = time in minutes, 


The method of experiment used was to take’ 
water solution of carbon dioxide (about 1500 c.< 
in a glass vessel of circular horizontal cross-secth 
(1 15sq. cm.), the liquid reaching to the lip of the vess< 
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s as found necessary to screen the surface of the 
i ion from any direct draught, otherwise the 
i< s of K 2 determined did not approach constancy, 
i mg of the solution was effected at such a rate 
the surface remained unbroken and approxi- 
i • l y horizontal. Provided that these conditions 
t . observed, consistent results were readily 
tmed, the rate of stirring being capable of varia- 
|over a considerable range with little influence 
' Samples of the solution were run off for 
% without disturbing the surface or stirring, 
linute intervals and the values of K 2 determined 
m. equation (vii.) above, with the following 

Temp. °C. 8-7 102 10-2 11-7 14-5. 

K 2 0-97 1*15 1 03 M3 1-22. 

to be noted that (1) the temperature coefficient 
11 and insufficient to justify corrections on 
5 ount to values of K 2 obtained in working with 
rer ; (2) the value is of the same order as that 
ined in experiments with the tower at low 
>f gas flow. 


Hence 

f (Km— n).dx^=(KM^~~ N a ) (d* — 1)//; 

flW>_Mi+/ (M 2 — Njd — (K M 2 — N j ) 
logc,[(K-/) jl/(~k Mjj—Nd 

Hence W^K.K^A -.SzJ'*) N >> («.). 

log e (KMi — N 2 )/(KM 2 -hij 


This relationship is strictly similar to that applying 
to the process of heat transfer, and an application 
is indicated in the problem given below. In applying 
the experimental data it is not possible to discuss 
the effect of different packings, and the data are 
applicable strictly only within the range studied 
(i.e.y to a linear gas velocity of 3 metres j>er minute). 
It is justifiable, however, to apply the results to the 
consideration of towers of different dimensions, 
but retaining the same packing and corresponding 
flows of gas and liquid. 

Problem . — A supply of gas 5000 litres per minute 
containing 0*1 g. per litre of a soluble gas having a 
Henry coefficient of 1*3 expressed as g.p.l. liq ./ 



• too'* or i/TZ£6 {*Aa esjt At,* 

X L/T4£s Qp UQUiO PCt 


Fiu. 4. 


proceeding to apply values of dissolution co- 
unts in the design of a tower, it is desirable to 
relationships more convenient in their application 
the differential relationships used in the earlier 
on of this paper. 8 % 

ing the previous notation : For the material 
lei* per minute : — 

dW=K 1 K a S(Km— n)dx. 

W =KjK 2 Sj(' h (Krrt— »t) (lx. (viii.) 

i Vom equations (iii.) and (iv.) and writing 
(K —f) K,KJS/V g *=p, 

,n _„) = JL (KM a — N 1 )e p ‘ — N,)c 

--(KM,-- Ni)e I> ’ 1 

I lie logarithmic relationship given was published (J. lnd. Eng. Chem., 
12, 115 ) by Van An-del during the progress of this work and was also 

i ind endently. See also Lewis, loo, c it. 

>- 


g.p.l. gas at equilibrium, is to be scrubbed to a 
concentration of 0-08 g.p.l. Its dissolution co- 
efficient determined statically is 1 (gram, litre, sq. m. 
minute units). Efficiency of scrubbing required 
- "80%.* To determine suitable dimensions for a 
scrubbing tower. 

Gas exchange per minute — 5000X0*02 g.~ 100 g. 

At 80% efficiency, issuing liquid concentration 
=0*104 g. per litre, and very approximately 1000 
litres per minute of solvent are required. Applying 
equation (ix.) 

100— surface xK 2 x( —0*078) /log c [0*026/0*104] 

If the gas velocity, through the packed tower is 
kept above 2 metres per minute, K 2 may be taken 
as 3. Hence the required surface is 600 sq. m. 

Using a packing affording 90 sq. in. per cub. , r m. 
packed, the packed volumo required =6*7 cub. |m. 

•Etllclency oi .crabbing -^'PeSn'g ''i'a' + K - 
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Suitable dimensions for the tower are : Height, 
7 metres ; diameter, 1*1 metres. 

Summary . — The operation of gas scrubbing towers 
is considered from the standpoint of the influence 
of rate of gas and liquid flow upon ihe dissolution 
coefficient of the gas to be extracted. 

An experimental study of tower operation with 
carbon dioxide is described. The results show that 
the dissolution coefficient is independent of liquid 
how rate over the packing, but increases rapidly 
with increase in gas flow rate. 

A relationship analogous to that applying to heat 
interchange is given and applied to the design of a 
tower 

In conclusion the author wishes to thank Prof. 
F. (h I>onnan for his interest and suggestive criticism 
during the progress of the work described. 

The William Ramsay Inorganic and Physical 
( Ihemistry Laboratories, 

University College, London. 


THE RECIPROCAL SALT-PAIR Na 2 Cr 2 0 7 b 
2KC1 - - K>Cr,0 7 + 2NaCL 

JtY JOHN B. HOBKKTSON, M.A., B.SC'., A.I.C. 

Since one of the processes used for the manufacture 
of potassium bichromate depends upon the double 
decomposition of sodium bichromate with potassium 
chloride and subsequent crystallisation of the potas- 
sium bichromate formed either spontaneously or by 
evaporation, the determination of the phase-rule 
equilibria existing in the above system has a certain 
importance. 

A series of determinations has been made by the 
author of the composition of solutions which are in 
equilibrium with one, two, or three of the salts of the 
system existing as solid phases. This involves a 
survey of the following 

Three-component- systems : KC1 K.,(Y 2 0 7 — H„() ; 
NaCl — Na 2 Cr 2 () 7 -I1 8 0 : KF1 -XaCl -tLO, and 

K./Y 2 0 7 — Na,/ Y.,() 7 — II., O. Four-component system : 
(K, Na) —(Cl, Cr 2 () 7 )~H 2 (). 

The system KC1 — JNaCl — H 2 () lias already been 
investigated by Reinders (Z. anorg. chem., 1915, 93, 
202). Data for the other systems are here given. 
'Three isotherms have been constructed, namely at 
25°. 50°, and 100". In order to obtain the solutions 
for analysis, mixtures of the pure salts were dissolved 
in water at a higher temperature than that of the iso- 
therm and tlie flasks containing these solutions then 
immersed in thermostats. Equilibrium was reached 
in a few hours, but generally the solutions were allowed 
to remain at constant temperature for at least twelve 
hours before sampling. The nature of the solid phase 
or phases separating out could usually be determined 
by inspection, tlie distinctive colours and crystalline 
forms of the salts rendering this possible, but in every 
case invariant points were checked by at least two 
analyses, the second being made after further addition 
of one of the solid phase's or after considerably evapor- 
ating the solution. The solutions were sampled by 
rapidly sucking up a portion through a plug ot cotton 


wool into a piece of glass tubing and decanting f 
clear liquid obtained into a fared weighing boU 
After weighing, the whole was made up to defin 
volume in a graduated flask and the various radio 
were determined in aliquot parts. The analyti; 
procedure was as follows : — 

System KCl — K 2 Cr 2 O r — H 2 0 . — The chlorine w 
determined by titration with K / 10 silver nitrate, usi; 
potassium chromate as indicator. The end-p<j)ij 



XaCl. Na a CrJ': 

Fig. 2. 


of the titration was quite definite and sharp, ever to: 
presence of considerable bichromate ion provided' 
the solution was sufficiently diluted. Bienrom ite 
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,s determined by liberation of iodine from potassium 
tide in a solution acidified with hydrochloric acid, 
d titration of the liberated iodine with N /10 tliio- 
Iphate. These two determinations gave the per- 
itages of potassium chloride and potassium bichrom- 
• in the original solution and, by difference, its 
,ter content. 

System NaCl — Na 2 CrJ) 7 — 7/Xt This was analysed 
a manner similar to the above. 

System K 2 Cr 2 0 7 — Xa 2 ( V./) 7 — ///A — The analysis 

I bis system involves a determination of the alkalis 
ioi it. This was done by the indirect method 
iliquot part of the solution was reduced by alcohol 
r acidification with hydrochloric acid, and the 
imium precipitated as hydroxide by ammonia and 
bved by filtration. The filtrate was evaporated 
Iryness, the ammonium salts were ignited off, the 
lue was dissolved in water and traces of carbon- 


aceous matter and chromic oxide were removed by 
filtration through a small filter paper. The filtrate* 
was collected in a crucible, carefully evaporated to 
dryness, and the residue gently ignited, and weighed. 
This gave the weight of mixed potassium and sodium 
chlorides. The residue was dissolves! in water 
and titrated with standard silver nitrate. This gave 
the chlorine content, which allowed the relati\e 
proportions of potassium and sodium chlorides (and 
therefore of potassium and sodium bichromates in 
the original solution) to be calculated. Analyses 
of a known mixture of sodium chloride and potassium 
bichromate showed that the experimental error to be 
allowed for using this method was in the neighbour- 
hood of 1%. All analyses in the system were checked 
by determining the bichromate content of each 
solution, and any in which this differed from the 
value calculated from the alkali determinations by 
more than l 0 ^ wen* discarded or repeated 



4 


01 

07 

10 

13 


0 


" 0 w 

0 04 
L 10 

1 OS 

: os 

0 12 

7 13 

li liii 
0 20 
u 40 
0 00 
0 02 

1 10 
I SO 

: 07 
! oo 
5 oi 
0 ‘28 
0 12 
5 OH 


2 

Urauw 

3 

per 100 fi. 

4 

solution. 

5 

6 

7 8 

1*5 n ii vu h-nt pro i mi t ion*< . 

9 

10 

Moli. 

solid phiiH< -n. 

KCI. 

Xa 4 0r 

k 4 n .o T . 

H,0. 

Sn. 

J.. 

25". 

VI 

0*0,. 

ICO. 


‘26 3 

0 

0 

73 7 

0 

1 ooo 

1 4100 

0 

11 61 

Kel 

26-1 

0 

1 05 

72 85 

0 

1 ooo 

41 980 

0 020 

11 33 

Kill K VijO v 

200 

0 

1 2 

72-8 

0 

1 000 

0 977 

0 023 

11-32 

23 0 

it 

1 57 

75-13 

0 

1 ooo 

0 967 

0 033 

13 10 

K ,0,0, 

2i 2 

(i 

1-7 

77 1 

0 

l ooo 

0 961 

0 4)39 

1 l 48 

, 

IK 6 

0 

2-2 

79 2 

0 

1 ooo 

0 943 

0 057 

14) 61 

, 

IT) 7 

0 

2 ft 

81 7 

0 

1 ooo 

0 922 

0 078 

19 88 

,, 

1 1 4 

0 

3 07 

82 53 

0 

1 ooo 

0 005 

0 096 

21 18 

,, 

13 0 

0 

3 36 

83-04 

0 

l ooo 

0 SHI 

ll 116 

23 68 

K 

11 ft 

0 

3 9 

84 

0 

1 ooo 

41-851 

0 146 

25 78 

• i 

10 0 

0 

4 35 

85-45 

0 

1 ooo 

0 81 { 

0 187 

28 77 

.» 

H 2 

0 

5 5 

86 3 

0 

l ooo 

0-746 

0 254 

32 52 

,i 

ft 32 

0 

6-53 

87 15 

4) 

1 ooo 

0 656 

0 34 1 

37 50 

o 

4 3 

0 

8 3 

87 1 

0 

1 ooo 

0 50.5 

0 49. > 

42 .55 

1 

2 1 

0 

JO 0 

87 9 

O 

J ooo 

0 293 

0 707 

54! 76 


O 

0 

13 1 

86 9 

o 

i ooo 

0 

1 000 

.►l 20 

xlici 

0 

0 

0 

73 6 

1 000 

(1 

1 000 

4) 

9 05 

0 

3 18 

0 

70 82 

l 000 

0 

0 912 

0 088 

8 74 

>i 

0 

11 7 

0 

67 3 

1 000 

0 

0 801 

0 199 

K 33 

» 

0 

17 8 

0 

64 2 

1 000 

0 

4) 691 

0 31)6 

8 03 


0 

23 8 

0 

00 8 

1 000 

0 

0 592 

0 408 

7 59 

-i 

0 

28 8 

0 

57 9 

L 000 

0 

0 509 

0-491 

7 19 

-i 

0 

35 0 

0 

54 3 

l 000 

0 

0 407 

0 593 

6 70 

•> 

0 

39 3 

0 

51 9 

1-000 

1) 

4) 33 1 

0 666 

6 1(1 

i. 

0 

45-1 

0 

48 29 

L 000 

0 

0 247 

0 753 

5 87 


0 

50 6 

0 

44 73 

l ooo 

0 

0 171 

0 .’29 

5 31 

o 

u 

57’ 1 

II 

39 8 

1 000 

0 

41 109 

0 891 

4 52 

Nad , X« 4 Cr.O„ 211,0 

0 

04 6 

II 

31 27 

1 000 

0 

41 038 

0-962 

3 71 

o 

05-5 

II 

11 5 

1 000 

0 

1) 

1 000 

3 8 ; 

Xa 4 Ci ,0.3211,0 

0 

61 1 

.3 25 

33 35 

0 929 

o 071 

ll 

l 004) 

3 67 

Nu ,4‘r.o .211,0 v K 4 Cr s O, 

0 

35 3 

5 16 

39 34 

0 923 

o 077 

0 

* 14)00 

l 76 

K3’i3), 

0 

13 2 

V40 

51 34 

0 899 

0 101 

(1 

1 000 

7 77 

ii 

0 

33 6 

ft 52 

59 88 

0 853 

0-1 17 

0 

1 000 

ll 06 


0 

26 9 

7 To 

6 > 4 

0 797 

0 203 

<1 

l 000 

1 4 0!) 

• i 

0 

20 0 

8 97 

7 L 03 

0 715 

0 285 

ll 

l 000 

18 17 

<» 

0 

10-1 

8 08 

75 22 

0 076 

0 324 

0 

1 000 

22 97 

-> 

0 

4 38 

12 2 

83 12 

0 287 

0 713 

0 

1 04)0 

39 85 

Xu Cl 

4 76 

ll 

0 

69 71 

0 897 

0 103 

1 000 

0 

8-. 5 { 

9 1 

0 

0 

66 6 

0 805 

0 195 

1 000 

0 

8 09 


VI 0 

O 

0 

63 7 

0 720 

0 280 

1 000 

(I 

7 72 

Xu Cl’t KCI 

1< Cl 

1 1 1 

0 

1) 

63 1 

0 697 

0 303 

1 000 

0 

7 63 

17-8 

O 

0 

65 5 

0 505 

(1 159 

1 ooo 

I) 

8 77 

10 7 

0 

0 

OV 3 

0 417 

(1 561 

1 4100 

1) 

>l 15 

>* 

21 1 

1C. 

0 

VI. 

0 

Cl >-. 

6S 2 
11,0. 

* 0 364 

0 6(6 

1 OOO 

0 

<1 Si 

K(l K.Cr.O 

13 7)7 

12-62 

0 93 

72 49 

0 017 

0 953 

0 978 

0 022 

1 1 06 

13 53 

12 98 

0 93 

71-92 

0 075 

0 925 

0 979 

0 021 

) l 68 

*, 

12 73 

12 98 

0 86 

72 31 

O 128 

0 872 

0 979 

0 021 

10 71 


12 09 

13-23 

0 97 

73 03 

0 191 

0 809 

0 976 

0 02 1 

10 47 


0 35 

14-33 

0-86 

71 48 

0 120 

0 580 

0 UHl 

(1 019 

9 1)4 

•• 

H 91 

1 3 0 1 

0 97 

70 36 

0 473 

O 527 

0 979 

0 210 

9 0 1 

n 

7 51 

13 92 

0-97 

69 18 

O 581 

0 119 

0 980 

00 02 

8 43 

,• 

6 HK 

16 88 

1 OK 

Oh-03 

0 638 

0 362 

0 979 

0 021 

7 78 

KCI *■ K 2 Cr,0,+ NaCl 

6 06 

17*09 

l 08 

07-95 

0 687 

0 313 

0 980 

1) 020 

7 63 

0-33 

0 84 

52 86 

31 28 

0 974 

0 026 

0 016 

0 954 

3 71 

N u( l 1 K ,4 ,b , -j- N !i # Cr .n-,2 U ,0 

3 48 

0-33 

9 61 

86 33 

0 101 

0 899 

0 101 

II 899 

48 16 

XCCr/), 

V52 

0-71 

9 72 

85 59 

0 ’82 

0 S 18 

0 182 

0 Sl8 

43 23 

1. 

3 52 

1-06 

9 72 

85 01 

0 250 

0-750 

0 7.50 

0 7.51) 

39 3.4 



1 42 

9 72 

84 12 

0 308 

0 692 

0 34)8 

0 692 

95 07 


V 48 

2 16 

9 01 

83 35 

0 407 

0 593 

0 407 

0 593 

30 86 

I 

3 44 

2-87 

9 50 

82 33 

0- 179 

4) 521 

0 197 

0 5*21 

27 06 


3 32 

4-37 

9 18 

79 96 

0 603 

41-397 

0 00-1 

0 197 

20 To 



5-60 

8 96 

78 56 

0 656 

0-344 

0-656 

0-344 

18-11 


3 01 

7-76 

8 32 

75 87 

0-740 

0 260 

0 740 

0 260 

14 24 

>> 

2-74 

9-68 

7 56 

73 74 

0-796 

0 204 

0 796 

I) 204 

11 94 

J\*Cr s O, F NaCl 

211 

14 52 

5-83 

68-12 

0-884 

0-116 

0*884 

0 116 

8-16 

3 91 

16-13 

2- 48 

68-79 

0 791 

0-209 

0*952 

0 048 

8 00 

” 



[Nov. 21, 1»24. 


Journal of the Society of Chemical Industry, 

3W t rtoBEKTsox.--' T he Reciprocal Salt-Faiti Ka,Cr,0, + 2KCl;lK,Cr s 0 7 -f 2NaCl. 


System (K, Na) — (67, Cr 2 0 7 )—Jf 2 0 . — all four radi- 
cals were determined by the methods detailed above. 
As in each case equivalents K | equivalents ]Nfa 
must equal equivalents Cl -f- equivalents Cr 2 0 7 , and 
as, in general, complete* agreement was not obtained, 
it was assumed that tin* Cl and Cr a () 7 values were 
correct, and the values obtained for K and Xa were* 
increased or diminished accordingly so long as the 
total discrepancy did not exceed l*',, 

The analytical icsults obtained are given below. 
Those marked with an asterisk are taken from the 
paper by Heinders {lor. at.). Columns 1 4 give the 

weight of each salt or radical in grams per 100 g. of 
solution, and column 5 the weight of water. Columns 
0 —0 give the results expresod as equivalents and as 
proportional paits where equivalents K } equivalents 
Xa - 1 and equivalents Cl (- equivalents Ci\>0 7 1, 

and column 10 the number of g.-mols. of water 
associated with each gram-equivalent of total dis- 
solved salts 

The isol bonus are represented graphically according 
to Jancelso s projection in Figs. 1 and 2. In Fig. 1 


all three isotherms arc shown. In Fig. 2 the isothem 
at 100° is represented alone, the broken lines in th 
diagram indicating the number of molecules of wate 
associated with one equivalent of total salts ij 
solution. Fig. 2 shows models built in the forn 
of sections of square prisms, where the heigh 
of any point on the surface is proportional to tin 
water value for a solution having that composition 
These show the contours of the saturation surfaces 


It will be seen from the diagram that at all tern 
peratures the salts potassium bichromate and sodii 
chloride are the compatible pair, whilst the saturati 1 
surfaces of sodium bichromate and sodium chlor 
arc in each case widely separated. As the tempo 
ture is raised the potassium chloride and sodii 
chloride lields increase considerably in extent, t,f 
potassium bichromate field being thereby diminish * 
'The sodium bichromate held is in every ease v( 
small. It is also noteworthy that at 50° and me 
so at 25° the intersection curves of the sodi; 
chloride and potassium bichromate fields 
pronouncedly curved shapes. 
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Technical application . — The phase-rule diagram 
lV ' be employed usefully in the technical manu- 
ture of bichromate, as by its means the yield to 
expected on mixing any given solutions of sodium 
hromate and potassium chloride can be readily 
imlatcd. Further, the process of recovery of 
hromate from mother liquors by evaporation can 
controlled as will be shown. 


The liquor from which the bichromate crystallises 
is prepared by adding an equivalent quantity of 
potassium chloride in solution to a solution of sodium 
bichromate of known strength. The resulting mix- 
ture according to the notation here used would then 
have the composition 0-5Na, 0-5K, 0*5(11, 0-5Cr g O 7 . 
This is represented by point “ a " in Fig. 1. Now 
at 25" such a mixture is associated vith 2b mols. 
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H a O and this is therefore the limiting concentration 
for crystallisation. Expressed in grams this solution 
would be 29*25 g. NaUl, 75*55 g. K 2 Cr 2 0 7 , 45S g. H a O, 
and would be obtained by dissolving 57*28 g. of K('l 
and 05*5 g. of Nu 2 ( 'r 2 ( ) 7 in 458 g of water. This 
solution contains 55*5 -570*78 or 11*5% Na.,Cr.>() 7 
by weight. At 50", 20*2%, and at 100", 29*9% 
Na 2 Ur 2 ( ) 7 would be required t<> give such a saturated 
solution If the salts are mixed so as to product' 
more concentrated solutions at these temperatures 
there will be separation <4 potassium bichromate. 
The actual amount of potassium bichromate which 
will separate' in any given case can be calculated as 
in the following example : — Suppose a mixture to 
be made up so that it contains 0*5 g.-equiv. KOI, 
0*5 g.-equiv Na 2 ('r 2 U 7 , and 8*5 g. -mol. H 2 0, i.c. t 
57*28 g. KOI, 55*5 g Xa 2 0r.,(X, 155 g. II„(), or 14*6% 
KOI, 25*6% Na,Or 2 () 7 , 59*8% H 2 0. This solution 
is supersaturated with regard to potassium bichromate 
ami this salt will separate out, the composition of 
the remaining solution travelling along the line 
K 2 (T 2 () 7 — NaOl until it reaches a point where a 
solution of these two salts is in equilibrium with 
8*5 mols. Jl 2 (). 'Phis is the point “ h,” wliich has the 
eomjiosition 0*S75Xa01, 0* 124K 2 0r 2 () 7 , 8*5H 2 0. r rhe 
amount of potassium bichromate which is precipi- 
tated is given by the equation 

0*5 K 2 ( V 2 < ) 7 | O oNaOl — 

.rK 2 O a (> 7 ( /y(0*S76Xu(T| 0-124K B Cr a O 7 ) 

procipitnto solution “b” 

Since the total quantities of each salt and of wafer 
remain unchanged and since no sodium chloride 
separates, 0*875// -0*5 or y 0*571, whence .r —0*429. 
TTius from the original 0*5 equivalent of K 2 Ci 2 0 7 , 
0*429 equiv. has been obtained, or a yield of 85*8%.' 

Sitaa' the point “ b *' is very close to the boundary 
line between the fields K 2 Ur 2 0 7 andNaCl, it is apparent 
that a small increase in the concentration of the 
original mixture would cause this point to travel to 
“ e ” when pot assium bichromate and sodium chloride 
would crystallise out together. The concentrations 
used in this example are thus about the maximum 
which could be employed in practice (working at 25" ) 
if the risk of contamination with salt is to be avoided. 

To remove the potassium bichromate still remaining 
in the mother liquor it is necessary to concentrate 
the solution. Suppose this is done at a temperature 
of 150 . It will be scon from the diagram that at 
this temperature the point “ b ” lies in the Nad 
field and therefore, on concentration, salt will separate, 
the composition of the liquor passing along the line 
Nad K 2 (Y 2 () 7 towards the point “ d.” At “ d ’’ 
the solution becomes saturated with both sodium 
chloride and potassium bichromate, and if evapora- 
tion were further continued both would crystallise 
out together. Evaporation must therefore be stopped 
at this stage. Point ** d ” has the composition 
0*6()9NaCl, 0*591 K 2 Cr 2 0 7 , 5*67 U 2 0 We therefore 
have the equation 

0-876NttCl4 (H24K,t>,0- s r.H.O- 
zH 2 0 fyNaCl f z(0*609Nai 5 p6*59lK 2 Cr 2 () 7 1 
water pre- / 5*57H 2 0) 

evaporated eipitate 4? 


Thus 8*5-x 1-5*57 2 ; 5-875- y+ 0*6(19 z ; 0*124= 
0 591s. Whence *= 6*7 ; y~ 0*683 ; 2=0*517. Thi* 
means that of every 8*5 mols. H 2 0 in the solution 
6*7 mols. can he evaporated and that thereby sodiuiu 
chloride is obtained to the amount of 0*58*3-; -0*87 ft 
or 78% of the content of the original mother liquor. 

On cooling the remaining solution to 25° agaiu 
further potassium bichromate is precipitated, n.l 
composition of the solution returning to the pcs. 

“ c.” The equation governing the precipitation if 

(MSODNaXU | (K‘i‘)I K.Cr 4 () 7 + B-67H.O= 

.tH 2 0 4 //K 2 (Y 2 0 7 4 s(0-876NaC’l -f-0- 1 24K./ 'r 2 0. I 

+8-. r )lj 

whence x- - 0*24; y 0*305 ; 2 — 0*695. 

The negative value for H 2 0 shows that on cool 1 
such a solution crystallisation would not stop) I 
reaching the point “ e ” and a precipitate! I 
potassium bichromate contaminated with sodj 
chloride would result. To prevent this it would 
necessary either to add water to the extent! 
0*24 mol. for each equivalent of total salts be* 
cooling or to stop 1 lie evaporation at some t- 
before the point “ d ” was reached. The an - 
of potassium bichromate recovered by the a 
procedure would be 0*305-0*39], or 78%. 
total yield by the two crystallisations eombin / 
therefore 85*8 [78 X (160— 85*8)^100] or 90*91 

Edinburgh University, e 
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THE CONTRACTION OF ALCOHOL Cl 
DILUTION. 1 

BY HERBERT 1*. BOHAN, M.NC. 

It is well known that when water is adde 
alcohol there is a contraction in volume, and 
final volume of the mixture is somewhat less than 
sum of the volumes of alcohol and w T ater u 
This contraction may generally he ignored in 
laboratory, where the quantities employed are 
latively small, but it cannot so easily he neglect e 
industry where large amounts of alcohol are b 
reduced in strength. Even in the laboratory 
certain eases where great exactness is require! 
must lie taken into account. 

Then* are tables published giving the amoun 
contraction corresponding to various dilutions, 
as it happened that in several instances the amount# 
given differed considerably from those obtained hvf 
experiment, it seemed to be useful to devise a meth<<( 
whereby the correct amount of contraction couM} 
be ascertained by means of a simple calculation \ 
The present investigation was undertaken with tlmtj 
object in view. ] 

When water is added to alcohol the volume 
increases, the percentage of alcohol decreases, a n4 j 
there is a contraction in the total volume ; the biT 
two may he easily calculated. In order to % 
generally applicable, these factors must be express J 
as percentages. 
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]n the analysis of alcohol and spirits, it is usual 
i,i report the volatile constituents other than ethyl 
alcohol in grams per hectolitre- of alcohol at either 
ion % or 50%. Thus, as a preliminary to the analysis, 
strength of the distillate must be brought to 
by volume, and accurate tables have been 
ipiled giving the amount of Mater which must 
added to effect the reduction, as veil as the 
1 volume obtained. In Table 1. the data in the 
three columns are taken from the tables of 
trd and Cuniasse, 1 and from these the figures 
he remaining columns have been calculated. 
i this table the first column gives the percentage 
volume of the alcohol to he reduced. Column 2 
■s the number of c.e. of water to lx* added to 
e.e. of this alcohol in order to reduce it to 50% 
volume. The final volume obtained in c c. is 
n in column 3. 

lie fourth column shows the percentage increase 
volume (V), which, since the original volume 
_ 100, is the same as the volume of water added, 
limn r> gives the percentage of reduction in strength 
which is obtained from the formula JOO (p—p'^/p, 
*re p is the percentage strength of the original 
ilioi and p' the percentage strength after reduction 
jeh in this case is r>0%). 

I Table I. 

I % % 

■ Ineri'&K,* Koduction 




Vol. 

Final 

vol. 

In sticiiKth 

Contraction 



h 

water 

Vol 

(V) 

(P) 

(' c. 

%(<’) 

v/p 


Ion 

107-44 

200 0 

107 44 

50 00 

7 44 

3 58 

2 14 


[95 

95-87 

180-9 

93-87 

47-36 

5-97 

H 04 

2-02 


loo 

84-76 

179 9 

84 70 

44-44 

4 86 

2 63 

1 91 


85 

7:1 85 

109 0 

73 85 

41 17 

3 95 

2 27 

1 70 


HO 

63-07 

150-9 

63-07 

37 50 

3 17 

1-94 

1 68 

_ 75 

52 38 

149 9 

52 38 

33-33 

2 18 

1 02 

1 57 

V 

70 

41 78 

130-9 

41-78 

28 57 

t-HH 

1-32 

1 40 

or. 

81-28 

129 9 

81-23 

23 07 

l 33 

1 01 

1 30 

00 

20 70 

119-9 

20 7G 

16 00 

0 80 

0 71 

1 25 

r.r. 

10-37 

109-9 

10-37 

10 71 

0 54 

0 IS 

1 11 


'he figures in column (i represent the amount 
contraction, and are obtained by subtracting the 


of the volumes of alcohol and water and multiplying 
the result by 100. The values obtained in column 4 
(V) are divided by those in column 5 (1*), giving the 
values for V/P set down in column S 

Having these data in tabular foun, various attempts 
were made to trace a mathematical connexion 
between V, P. and 0. Plotting V against C and 
P against V resulted in smooth curves, resembling 
somewhat a logarithmic curve. In other words, 
0 was shown to he a continuous function of both 
V and P. Combinations of V and P were then 
tried, and it was finally seen that when the quotient 
V/P was plotted against C the result was a straight 
line. 

In Fig. 1 the values of V/P obtained in Table 1 
are plotted as ordinates and the corresponding 
values of C as abscissa*. The result is the straight 
line A lb the equation of which will be of tin* form 
y~mx-\-c. From the tigure it will he seen that r 
is I 02 and the value of m may he taken as 0-33. 
So the expression y~mjc-\-c becomes //- 0-33.r 4 102, 
whence x ~ (?/— 102)~-0-33, or x-- 3(?y— 102). Sub- 
stituting C for x and V/P for y wo have* 

C- 3 (V/P- 102). 

By taking different values of V/P as found in 
Table T., and applying this equation, values for C 
wen* obtained which corresponded very well with 
those given in the seventh column. The results 
arc shown in the following table : 

Table II. 
o c 



from Tahl.* 1. 

call uliited 

Dilleicncc* 

1 

3 58 

3 30 

— 0-22 

2 

3-04 

3 00 

- 004 

3 

2 63 

2 07 

-1-004 

4 

. 2 27 

2-31 

\ 0 04 

5 

1-94 

1 98 

1-0-04 

0 

1 02 

1 05 

H>03 

7 

1-32 

1 32 

— 

8 

1 01 

1-02 

{-001 

9 

0 71 

0 69 

- 0 02 

10 

0-42 

0 36 

— 0 00 



final volume (column 3) fiom ICO plus the volume 
"f water added (column 2). The percentage con- 
traction ((!) is given in column 1, and is arrived at 
By dividing the amount of contraction by the sum 


1 0. Girard and L. Cuniasse, " Manual Pratique do I’Analyac <ks Ak-ools et 
Splrltoux.” 


From these figures it will he seen that the \ allies 
of C as calculated from the expression developed 
above do not vary from those calculated from expe- 
rimental data by more than -f O-OO. The first line, 
where the reduction was fj#m 100 to 50%. consti- 
tutes the only exception, the difference in this case 
being -0*22, 
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Thus far, however, the expression C -3 (V /P-1-02), 
has been applied only under the limited conditions 
governing the table of Girard and Guniasse ; 
that is to say, when the reduction was made 
from some, higher percentage down to 50%. In 
order to ascertain whether it is equally applicable 
in the case of reductions to any strength, alcohol 
was diluted in various ways and the contraction 
observed. 'The results an* given in Table III. The 
strength is hen* expressed in terms of fiscal proof 
spirit instead of % by volume. 


Table Ilf. 



H< 1 1 IK i‘ 

\ (iliimtt 
wati r 
.lillll <1 to 

Final 

I 111 1 
in \ol. 

% 

!>(’« r. 
in °„ 

Contraction 

v/p 

1 

Com tu 

t.5 n I* ,r. o i* 

JOII c t . 

vol. 

121 

(V I 

{V) 

18 1H 

0 72 

(C) 
0 Ml 

1 22 

y 

o r » o r. I’ioot 

0.. 00 

1(51 0 

(*.;. oo 

39 :50 

3 10 

1 *17 

i or. 

:t 

(tr.nl* tr. i i* 

you uo 

290 0 

2<>0 00 

(5(1 (5(1 

JO 00 

:i 33 

:5 33 

4 

:ir. o r 20 i i* 

r,s 7,5 

1(5 . 1 

C.H 75 

40 7 4 


1 OH 

1 0H 

5 

:i.»op ‘tori* 

92 nr. 

1110 0 

92 85 

4H 14 

2 s r . 

1 17 

102 

6 

Proof 25 I’ 1* 

33 33 

i 32 o 

3.5 33 

i»r> oo 

1 .5.1 

0 00 

i 33 

7 

40 o l* :h> r l* 

loo 00 

10.. 0 

100 00 

:,o oo 

r. oo 

2 :,n 

2 (HI 


The percentage contraction in 

each 

of these 

eases 


was then calculated from tin* expression G -3(V/P- 
1*02), and the calculated values were compared with 


those found 
results : 

experi mentally, with 

Table 1 V. 

e e 

lonml <ali ul.it nl 

the following 

Difference 

i 

0 Ml 

0 00 

-1- 0 01 

« 

1 H7 

1 HO 

t 0 02 


:i :i:t 

0 0*1 

I 3 00 

i 

1 os 

1 OH 

— 


l 47 

2 70 

M23 

0 

(I 00 

0 03 

— 0 00 

7 

2 MI 

*2 04 

4 0 44 


It will be seen that in four eases (1 2, 4, and f>) 
the agreement is reasonably good, the maximum 
difference being j 0-0(>. In t he other three instances 
(2, 5, and 7), the differences are so great as to make 
it apparent that in these eases, as well as in tin* one 
already cited (lirst line in Table 11.), the method is 
unreliable. 

When the values in Tables 1. and 111. of P, V, and 
V/P are tabulated together with the differences be- 
tween the values of G as calculated and as found, the 
figures in Table V. arc obtained : — 

From this table it appears that the results arc 
liable to be inaccurate when P is near or over 50%, 
when V is near or over 100%, and when V /P is near 
or over 2-00. It is suggested that the maximum 
limits of reliability be taken as 45% for P, 90% for 
V, and 100 for V/P. 


Table V. 


P 

V 

V/P 


Difference 

50 0(1 

107 44 

2 14 


— 0-22 

47-37 

95 87 

2 02 


— 0-04 

44 44 

84 70 

1-91 


+ 0-04 

4117 

73 85 

1-70 


+ 0-04 

37-50 

63 07 

1-68 


4-0-04 

33 33 

52-38 

1-57 


+ 003 

2S-57 

41-78 

1 40 


— 

23 07 

31 23 

1 30 


+-0-01 

10 00 

20-70 

1-25 


— 0 02 

0 00 

10 37 

1-14 


— 0-06 

IK 18 

22 22 

1-22 


-I 0-01 

30 30 

65-00 

1 05 


H 0 02 

00 00 

200 00 

3 33 


+• 3 00 

40 74 

08-75 

^ 68 


— 

48-1 4 

92-85 

102 


•1-1-23 

25 00 

33-33 

1 33 


— 0 00 

50 00 

10O 00 

2 00 


+ 0 44 


The following example will serve to illustrate 
application of the method : — 

It is desired to reduce 150 gallons of alcohol f: 
25 O.P. to 20 U.P. The volume of water to be ad 
to 100 e.e. of alcohol at 125% proof spirit to red 
it to 80% is given by the formula : — 

125/80 — (.r -f 100)/100 

whence x 08-75 e.e. ; hence the percentage incr< 
in volume, V, is 08-75. The percentage decrease 
strength, P, is [(] 35-80) /135]x 100, or 40-74. Th 
fore V /P— T>8-75/40*74 — 1-08. 

Applying the expression, C=3(V /P-1’02), we 
G -2(1-08-1 -02)= 2x0-00—1-98. _ 

Since it is necessary to add 08-75 c.c. of wate 
100 e.e. of alcohol, the amount to be added to 1 
gallons will he 08-75x150^100-103-125 gall 
The percentage contraction is 1-98, and the.suq 
the volumes of water and alcohol is 252-125 ; tlj 
fore, the contraction will be 252-125 X 1*98 — 1( 
5-011 gallons. As this is accurate to within rfcO 
the loss in volume due to contraction may be ta 
as 5 gallons. The final volume will therefore be 
252 J 5 -248J gallons. 

Summary. 

1. When alcohol is diluted with water, if the 
centage increase in volume is represented by V, 
percentage decrease in strength by P, and the 
centage contraction by G, then the latter may 
calculated from the formula : — 

0=3 (V/P- 1-02). 

2. The values of C, calculated from this form 
are not reliable when P is over 45%, when V is ( 
90%, or when the ratio V/P is more than 1-90. 

When P, V, and V /P lie below these limits, li 
ever, the calculated values of C do not differ f 
those found experimentally by more than ibO'OG. 
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Famine salts of some sulphonic 

ACIDS OF THE BENZENE SERIES. 

— BENZENEMONOSULPHONIC ACID. 

BY t\ M. KEY WORTH, M.SC., A.i.C. 

datnine salts of the naphthalene and ant h ra- 
dio series have been studied, notably by Perkin 
Newell (.L, 1023 27 t), Forster ami Key worth 
24, 105 T, 209 t), and by Ambler (J. Inti. Kng. 
1020, 12, 1081) and Lynch (ibid., 1022, 14,904). 
benzene series the arylainine salts have not 
studied, but alkylamine salts of benzene- 
duene-sulphonie acids have been prepared by 
i and Westenhoff (Arner. Chem. J., 10, 120). 
salts had low melting points and were charao- 
by their great solubility in water. 

arylainine, salts of ben/.eneinonosulphonie acid 
^wever, much less soluble in cold water, but 
• the most part, easily soluble in hot water, 
tiich t hey can be readily recrystallised They 
uvrp melting points with but few exceptions. 
r>ral they have higher solubilities and lower 
; points than the corresponding arylainine 
p naphthalenesulphonie acids, 
lerto these sulphonic acids have been identilied 
n version into the sulphocldoride or sulplion- 
, or by fusing with caustic alkali and identity- 
i<‘ resulting phenol, 'their identilication can 
rrietl out more readily by means of a suitable 
nine salt. For example, the a- and /S-naphthyl- 
! salts of benzem monosulphonic acid aro 
formed and melt very sharply. Conversely 

( quantities of amines may also be identified 
lenzenemonosulphonic acid, in a similar way 
i use of nuphUialenemonnsulphonic acids. 

( general the methods for the preparation of 
dts are similar to those used by Forster and 
orth for the preparation of the arylainine 
of naphthalenesulphonie acids (lor. c/7.), but 
larium and calcium salts were mostly employed, 
ene was sulphonated with concentrated sulphuric 
at SO and then allowed to stand 24 hours, 
the sulphonic acid was converted into the 
nn or barium salt in the usual way. (By this 
od the amounts of disul phonic acids formed 
Negligible.) Convenient quantity's to use for 
iring salts are from 0T to 0*0.7 g.-mol , but a 
excess of the amine was found desirable, 
/stabilisation from water gave a pure product 
ist eases. 

| i lie purity of the salts was checked, as with tho 
fills previously described, by (1) melting point, 
2) titration, and (3) solubility. The salts consist 4 
i 1 mol. of arylainine to 1 mol. of acid, except in 
lie case of the diamines when they consist of 2 mols. 


of acid 1o l mol. diamine. The solubilities are ex- 
pressed as parts per hundred (by weight) of salt 
dissolved m 1(10 parts of saturated solution All 
melting points are corrected. 

Anihnr benzrnvmonosulpktmalv To 24*5 g. of 
barium bcir/.enesul phonal e dissolved in 7.7 c c. of 
hot water, 9 .7 g. of aniline and 1 1 e.e. of concentrated 
hydrochloric acid were added. On cooling, fine 
needles were obtained which were easily rccrystallised 
from a small quantity, of hot water ; m p. 240 '. 
Solubility at 19", 11*3 ,100; 0*5090 g required 20*3 
e.e. of JV/10 NaOH 99*9% of theory. 

o-Toluidinr bruzemmonosul plionalr — This salt is 
very soluble in water and must be prepared in con- 
centrated solutions, when long white needles are 
obtained, which can be conveniently rccrystallised 
from alcohol : m.p. 170° Solubility 20/100 at 19 ’ ; 
04002 g required 17*4 e.e. of A r 40 NaOH 100*2% 
of theory. 

Norton and Westenhoff (lor. rtt.) mention the 
aniline, o-toluidine, and a-naphthylamine salts of 
benzenemonosulphome acid They give the m.p. of 
tho o-toluidino salt 137 , and state that it is only 
sparingly soluble in water. 

/// - Tohddiiuhniznit )mmosulphonal< — Beautiful 
long needles or elongated flat prisms, m p. 173 . 
Solubility 94 / 100 at IS ; 0-.73.70 g. required 20*3 e.e. 
of A’/IO NaOll 100*4% ol theory. 

p-Toln idinr hrnzcHnnoHwulphoHalr, white needles, 
m p. 205 ‘ , is easily prepared from the barium or 
calcium salt by tin* addition to the solution of sul- 
phuric acid and p-toluidine. Solubility at I0> ,7*4/100; 
0-7IS2 g. required 27*lo e e of A’ /10 NaOll 100*2% 
of theory. 

a - Xaphfltifht ni in r bvnzrnnmmosulphomUr. — Pre- 
pared from a freshly made* solution of a- naphthyl- 
amine hydrochloride 1 , this salt, crystallises in fine 
white needles, m p. 234 , readily soluble in hot water. 
Solubility at 14 \ (077/100 ; 0*72.84 g. required 

24*2 c e. of X 10 NaOll 100*0% of theory. 

fi-Xa phlhflaminv h< nznic mon os u 1 phon afr. — This 
salt is much less soluble in hot water than the a-naph- 
thylamine salt, and a thick white precipitate is easily 
obtained on cooling a hot solution. (1 listening white 
plates, m p. 24 S . Solubility at 14° 0*09/100; 0*8112 g. 
required 20*95 e e. of A /10 NaOll =--100*0% of 
theory. 

p - Xiho - o - foluidinr bmzcncmonosul phovafr . — 
Palo yellow needles, m.p. 222'. Solubility at 1.7° 
1*84/100 ; (bollO g. required 10*5.7 e.e. of A”/10 
NaOll -100*4% of theory. 

m - Xitroanilinr brozenmwnosnlphonatv.- — Yel- 
lowish plates, m.p. 230° (decomp.). Solubility at 
15° 3*85/100; 0*3718 g. required 12*0 e.e. of A /10 
NaOH— 100*3% of theory. 
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m - X pi id in e benzevemcmomdphonate was somewhat 
difficult to obtain in the pure slate by reerystallisa- 
tion from water, but it can also be recrystallised from 
alcohol, rn.p. 2311°. Solubility at 15 u 1-4U/14IO : 
0-5832 g. required 20-8 c.o. of A/10 NaOH 00 5% 
of theory. 

Benzidine benzenemonoxnlphonate — 0 g. of barium 
benzenesulphonate dissolved in 50 e.e. of hot water 
were added to 3 7 g. of benzidine dissolved in 5 c.c. of 
hydrochloric acid and 100 e.e. of water On cooling 
only slightly a precipitate was obtained which was re- 
crystallised tmm 150 c.c. of water; rn.p above 330'. 
Solubility at 10" 0-50/100 ; 0-7348 g. required 

20-25 e.e. of A’/ 10 NaOH ---00-0 of theory (mol wt. 
500). 

o - Tolidine benzenemonoxul phonaie . — Oreyish- 
white plates, readily soluble in hot water, rn.p. 310 '. 
Solubility at 15 145/100; 0-2788 g. required 10 55 
c.c. of A'/10 NaOH 00-0% of theory (mol. wi:. 
528). 

iJian isidine be nzenemonosul phonatv . — 0 rey needles, 
rn.p. 277 , were obtained by recrystallising several 
times, using decolorising carbon (norit). Solubility 
at 18 2 11/100; 0-5840 g required 210 e.e. of 

A r /10 NaOH 100-7% of theory. 

m-Phe n ffb n < din m i n e be nzene monos ul phunatr . — Wry 
soluble in water, this salt is difficult to prepare 
and to recrystallise. Orey flat prisms, rn.p. above 
320 ’. Solubility at 17 19/100. 

'p-Phentflniediawinr fn nzcnc wononul phonate. After 
decolorising the crude product, colourless glistening 
plates are readily obtained, which arc' much less 
soluble in water than the w-phenylenediamine salt . 
m p above 320 . Solubility at 10" 2-57/100 ; 0-5188 g’ 
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required 24-3 c.c. of N / 10 NaOH=99-3% of theou 
(mol. wt. 424). 

p - Ch loroan ilinc benzenem <m osu Iph on ate. — Read 1 1 -i 

prepared from aqueous solutions, this salt is easit 
recrystallised in the form of glistening white platl<i 
rn.p. 235°. Solubility at 20° 2-51 /100 ; 0-5320 g. 1 
quired 18-55 c.c. of A r /10 NaOH- 99-6% of theorj 
o-Chloroaniline be n ze n e. man os ulphon ate , rn.p. 204; 
is much more soluble in water than the /echloro 
aniline salt. 

ift-Cinnidine benzenemonosulphovate. — Easily rc, 
crystallised from water or alcohol, white needles, m.f 
217°. Solubility at 10’ 2-03/100; 0-4944 g. require 
10-85 c.c. of A T /10 NaOH ”99-9% of theory. 

p-Anisidine benzenemonosulphonate. — 12-3 g. c 
^-anisidine, 17-7 g. of calcium benezenesulphonati 
11 c.c. of hydrochloric acid, and 100 c.c. of water gav 
crystals on standing ; on concentrating and r< 
crystallising white needles were obtained, rn.p. 182 
Solubility at 1C C> 12-8/100 ; 0-9170 g. required 32 
c.c. of A r /10 NaOH ^99-8% of theory. 

p-Phenetidine be n zen em o n ofiv Iphon a te . — 9 g. < 
calcium bcnzenosulphonate and 7 c.c. of ^-pheiict 
idinc dissolved in 5 c.c. of hydrochloric acid am 
40 c.c. of water gave beautiful clusters of needles o 
standing, which arc extremely soluble in hot watn 
Recrystallised they melted at 171°. Solubility a 
17°, 21 /100 ; 0-0984 g. required 23-8 c.c. of A II 
NaOH— 100 5% of theory. 

The N-substituted arylamines do not readily fun 
salts with benzenemonosulphonic acid. Attempts 1 
prepare the salts of m-nitro-/?-toluidinc and 
anthraquinone failed, whilst basic salts o,f th 
diamines could not be obtained in the pure stlate. 

The University, Liverpool. 
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studies in the acenaphthene series. 

PART I. 

4- AMINOACEN APHTHENE . 

It V GILBERT T. MORGAN AND II. M. STANLEY. 

Acenaphthene, one of the constituents of the 
i lv her fractions obtained in the distillation of coal 
, finds a useful application in the synthesis of 
k it dyes belonging to the Ciha Scarlet series. 

V survey of the bibliography of this hydrocarbon 
(■hows, however, that comparatively few of its 
theoretically possible substitution products have; 

, | ar boon doscri bed . The mono-su bstituted deri va- 
i ives are chiefly those containing substituents in (para) 
-tiom [position 5, the predominance of thistyfte arising 
the orienting influence of the ethylenoid side chain. 

Nitration of the hydrocarbon as studied by 
Quincke (Ber., 1888, 21, 1455) and by Graobe. 
(Annulen, 1903, 327, 77) led to 5-nitroacenaphfhenc, 
,i ml reduction of this nitro compound furnished 
5-aminoacenaphthene (Sachs and Mosebach, Bcr., 
lull, 44, 2852; Fleischer and Schranz, ibid., 1922, 
55, 2253). 

llalogenation of acenaphthene follows a parallel 
course. 5-Broinoacenaphthene was first prepared 
hv Blumcnthal (Ber., 1874,7, 1095), whereas5-chlom- 
muhlf-iodo-acenaphthenes were described by Cromp- 
)l tjbyriax, and Harrison (Ghem. Soc. Proc , 1908, 
li ; 1910, 26, 220). These three haloid deriva- 
were studied in greater det.ail by Crompton 
1 Walker (Chem. Soc. Trans., 1912, 101, 958), 
established th<‘ identity of the chloro and 
] compounds with the corresponding substances 
fined by >S« f ichs and Mosebach from 5-amino- 
l\phthene through the diazo reaction (Ber., 
43, 2474). 

important contribution to the chemistry of 
Saphthene has recently been made by Dziewonski 
Stolyhwo, who have amended earlier views on 
constitution of acenaphthene monosulphonie 
|s (Bcr., 1924, 57, 1531). These investigators 
£Tave shown that the sulphonic acid produced by 
die interaction of acenaphthene and chlorosulphonic 
" id in nitrobenzene is acenaphthenc-3-sulphonie 
mid and not the I -sulphonic acid as suggested in 
tic' patent literature in which this substance was 
nst described (Kalle und Co., D.R.-P. 248,994; 
Fi Hollander, XL, 226). They also substantiate the 
[‘institution of acenaphthone-5-sulphonic acid, the 
product obtained in sulphonating with concentrated 
ilphuric acid by converting this product successively 
"i 6-sulphonaphthalie acid and 6-hydroxynaphtlialic 
" id 


The present communication deals with the pro- 
duction of (we^fl-) 4 -aminwcenaphtheiie obtained by the 
operations summarised in the following diagram. 


CIL-Ctt, 



CH 2 - CH, 



OH.,- CM 


Nll.COU 


II. 


CH„~CH, 


NIL 


VI. 



NO, 



* Head at a mooting of the Birmingham Section on November 11, 1024. 


The acyl derivatives of 5-aminoacenaphthene 
(I.) nitrate in an ortho-position, as was demonstrated 
by Sachs and Mosebach (Bor., 1911, 44, 2858), who 
hydrolysed 4-nitro-5-acetylaminoaccnaphthene to 
4-nitro-5-aminoaeenaphth(Mie and reduced the latter 
to the corresponding diaminoacenaphthene, which 
was shown to be an e-diamine by condensation with 
phenanthraquinono and diacetyl to give azine 
derivatives. 

It h as now been found that 5-formylamino- 
accnaphlhme, (II.) nitrates smoothly to 4-nitro-ft* 
fornii/laminoaccnaphthvne (HI.), which is hydrolysed 
readily to 4-nitro-5-arninoacenaphthene (IV.). The 
direct reduction of the diazonium salts of this nitro- 
amine to 4-nitroaeenaphthcne is not practicable 
and only ill -defined amorphous products are obtained. 

The exchange of amino group for iodine is, however, 
readily effected through the diazo reaction, thus 
giving rise to b-iodoA-nitrwu&naphthpne (V .). Drastic 
reduction of this product not only converts the nitro 
group into an amino radical, but also replaces the 
iodine by hydrogen, so that 4 -aminoaceiiajMwne (VI.) 
is obtained. 

An attempt was made to produce 4-aminoacenaph- 
thenc by reducing the mononitro derivatives of 5- 
iodoacenaphthene, but this iodo compound nitrates 
in a very similar manner to 5-ehloroacenaphthcne 
(Parnell, Chem. Soc. Trans., 1923, 123, 69), since 
in both cases the main product consists of a halo- 
gonated nitroacenaphthene containing the nitro 
group in the peri position with respect to the halogen. 
Accordingly drastic reduction of the less fusible 
5‘iodO’Q‘niiroace.naphthe,nc (m.p. 179° — 180°) leads 
to 5-aminoacenaphthene. 
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The orientation of the nitro group in the more 
fusible C)-iodon ilroacena phthem r, (m.p. 151° — 153°) 

has not yet been ascertained, although It is probably 
either in position 3 or 8 ; position 7 is less likely, 
as are also the positions 1 and 2 in the ethylenoid 
side chain. 

Experimental. 

5 - A m i n oarc n aphth r n a and acyl derivatives. 


5-Nitroacenaphthene (Sachs and Mosebaeh, Tier., 
191 1, 44, 2852) separated as a yellow crystalline 
mass on adding slowly 25 c.o. of nitric acid {d 1-42) 
to 25 g. of acenaphthene partially dissolved in 2(H) c.c. 
of glacial acetic acid, maintained at 10°. In this 
quantity of solvent the hydrocarbon dissolved on 
warming but separated on cooling and stirring as a 
tine crystalline magma, which readily underwent 
nitration. After crystallisation from alcohol or petro- 
leum the nitro compound melted at 10(> (yield 84%). 

5-Aminoaeenaphthene (Fleischer and Schranz, Ber., 
1922, 55, 3253) was conveniently prepared by adding 
in two port ions 50 g. of crystalline sodium hydrosul- 
phite to 20 g. of 5-nitroaeenaphthcne dissolved in 
200 c.c. of alcohol diluted with 100 c.e. of water, the 
mixture being hoik'd for 20 minutes until the yellow 
colour disappeared. After distilling oil the alcohol, 
](>o c.c. ot hot water and 100 e.e. of concentrated 
hydrochloric acid Mere added, the residue being 
boiled repeatedly with further addition of dilute 
hydioehloric acid. 5-Aminoaeenaphthene, which 
separated on adding ammonia to the combined til - 
trates, was crystallised from light petroleum, m.p. 
108° (yield 70%). 

5-Acotylaminoacensiphthene (m p 192°, Sachs and 
Mosebaeh, loc. vit.) was nitrated to 4- nitro -5-a cetyl - 
urninoaeenaphthene (m.p. 251°) with nitric acid 
(d 1*42) in glacial acetic acid solution, but this pro- 
duct was not completely hydrolysed to 4-nitro-5- 
aminoacenaphthone even after 12 hours’ boiling with 
alcoholic hydrochloric acid. 

5-Beir/oylaminoaoenaphthcnc, which crystallised 
from glacial acetic acid in colourless plates (m p. 211°, 
Quincke, Bor., 1888, 21, 1455), was prepared by the 
Schotten Baumann reaction and nitrated in glacial 
acetic acid to ^-nitro-fr-bcnzoylanninoaccnaphlhcnc 
(Vtl., pale yellow needles from glacial acetic acid, 
m.p. 233°, yield 70%), but this product was not hydro- 
lysahlc by hydrochloric acid even under pressure. 
The nitro group determined by titanous chloride gave 
N() a = 14-50 ; C 19 H 14 0 ;l M 2 requires N() 2 , 14-45%. 

r l’his nitro benzoyl derivative was even more stable 
than the preceding nitroacetyl compound ; it re- 
mained unchanged after heating with concentrated 
alcoholic hydrochloric acid. 


CH 2 -CHo 


/\./\ 

1 1 I 

■NO, • 

NHC(K',H 5 


VII. 


5- For rtiijUunin once naphthene (formula II.) was pro- 
duced in almost quantitative yield (93%) by heating 


5-aminoaeenaphthene with 4 parts of formic acid 
(90% H.(X) a H) under reflux for one hour. After 
two crystallisations from dilute alcohol the product 
separated in colourless needles, m.p. 172° : found 
N-7-23 ; C 13 H n 0N requires .N- 7-11%. 

A-Nitro-R-formylaminoacenaphtheM (formula III. 
crystal list'd from glacial acetic acid in yellow needles 
m.p. 227° ; it also dissolved in alcohol or chloroform 
Jt was prepared by adding 0-5 c.c. of nitric achl 
(d 1*42) to 5-0 g. of 5-formylaminoaoenaphthciie ir 
20 c.c. of glacial acetic acid at 10°. Considerabh 
heat was generated and the yellow nitro product 
separated (yield 00%) : found N — 1J-71 

0 1;l I 1 | 0 O 3 N a requ irt's N 11 -57 % . 

4- Nitro-5-nmiunacciiaphthenc (formula TV.) war 

obtained more readily from the preceding formy. 
compound than from its other acyl derivatives 
On heating under reflux 5*0 g. of 4-nitro-5-forniyl 
aminoacennphthene in 75 e.e. of alcohol and 10 c.c 
of concentrated hydrochloric acid, the hydrolysis 
was completed in 30 minutes and the nitroamim 
separated in a state of purity from the dark ret 
solution *(yield 92%). 4-Nitro-5-aminoaeenaphthen( 
crystallised from alcohol or glacial acetic acid am 
melted at 219 1 (cf. Sachs and Mosebaeh, m.p. 222’ — 
224°, loc. cit.) : found N 1310 ; require.' 

N=13*08%. 

This nitro base was diazotised by adding U g b 
8 e.e. of sulphuric acid (85% H 2 S0 4 ) and tq> tin 
susp<*nsion of amine sulphate were added 10 c\ e. i 
glacial acetic acid, when a clear solution was obtaiipci 
To this solution cook'd to 0°, solid sodium ni^tri 
(0*75 g.) was addt'd with stirring. Pieces ot ‘ q f 
were introduced and the red diazo solution was pour 
into excess of absolute alcohol. On heating^' 
boiling a fioceulcnt red amorphous precipitate sep 
rated which did not melt below 270". , 

5- JodoA-n it roacc naphthene (formula V.).— Six graiqf 
of 4-nitro-5-aminoacenaphthene suspended in 40 Jf 
of 85% sulphuric acid were brought into solid 
by adding 50 c.c. of glacial acetic acid. AljU 
cooling to -5\ sodium nitrile (3*5 g.) and ice (2(K)fc 
were addl'd successively, followed by urea to dcstfll 
excess of nitrous acid and (> g of potassium ioipl 
in J5 c.c. of water. A brownish-grey precipiit 
separated and the mixture warmed to 70° ; nitrogS 
was evolved anil the coagulated solid extracted ww 
boiling alcohol. On cooling, a crystalline prodir* 
separated, a further amount, being deposited 01 
diluting with water (yield 45%). 

it- JodoA-n it roaccnaphlhenr, purilied by successiv 
crystallisation from alcohol and light pctroleur 
(b.p. 80°— -100"), separated in yellowish pink starlik 
clusters of needles, m.p. 148 \ Insoluble in watei 
sparingly soluble in glacial acetic acid, it dissolve- 
readily in acetone, chloroform, ether or benzene 
found N 4*53, 1- 38*8; C 12 H 8 O 0 Nl requires N 
4*32, 1=39*04%. 

4 -Aminoaccnaphthcnc (formula Vi.). — 1. After un 
successful attempts to reduce 5-iodo-4-nitroacenaph 
thenc with sodium hydrosulphite and with hydrogc 
passed into alcoholic solution of the nitro compouw 
in presence of finely divided palladium, the followii ; 
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necdure led to reduction of the nitro -group aceom- 
liied by elimination of iodine. 

Right grams of 5-iodo-4-nitroacenaphthcne,10 — 15 g. 
granulated tin, 100 c.c. of concentrated hydro- 
iloric acid and J00 c.c. of absolute alcohol were 
at cd under retlux for half an hour when the solution 
came almost decolorised. After distilling otf the 
rohol, the residual solution deposited the sparingly 
luble 4-anunoaccnaphthene stanniehloride, from 
|,ich ether and excess o. caustic soda removed the 
re base. 

Picric acid added to the ethereal extract preci- 
lated the yellow' crystalline picrate (yield 00%). 

.[-Ami notice naphthene, picraU , (' 12 11 9 *N HoTV.Bo 
s() 2 )jOH, when rcorystallised from alcohol or 
rtone separated in yellow needles decomposing at 
>0 —200°. The picric acid content of this and other 
(rates is readily determined by titration with 
andard sodium hydroxide using acetone as solvent 
id phenolphthalein as indicator, a small correction 
ing applied for the slight acidity of the acetone : 
und picric acid 57*7, 0 -53*02, H -4*25 ; 

k H 14 0 7 N 4 requires picric acid=57*54, 0—54*27, 

- ‘l.r. <.)()/ 

•> /o* 

\ To isolate 4-aminoacemiphthene from its picrate, 
K - • salt was added in small quantities to aqueous 
nnnia warmed to 100°. After cooling to 0° the 
,s was extracted with equal parts of ether and 
•oleum (b.p. 8(1° — 100 ), tlie extract dried over 
uni sulphate and distilled on the water bath ; 
residual solution of base in petroleum was allowed 
\aporate until a mass of white crystals separated. 
i product was recrystallised from hot water or 

I p alcohol, the former solvent yielding needles 
the latter giving prismatic needles, m.p. 87°. 
linoacenaphthene is very soluble in the volatile 
uie solvents : found (- 84416, 11—6*73, X 8*30; 

U N requires 0—85*21, H 6*51, X — 8*28%. 

dilute mineral acids, 4-aminoacenaphthenc 
:>tised to an almost colourless diaxo solution, 
[ j by dilfering from 5-aminoaeenaphthene, which 
lia/.otisation yields a blue coloration, The new 7 
differs also hum its isomeride in not developing 
rations with ferric chloride. Aeenaphthene-4- 
r.onium chloride couples with alkaline /bnaphthol 
HI with resorcinol to red and orange- red axo pigments 
respectively. 

\-Ae(tjj1anfinoacenaphthene (iormula \ 111.). Dry 
l-aminoacenaplithene (0*8 g.) was heated under reilux 
\iih 10 c.c. of acetyl chloride for 15 minutes, the 
'<>lution ])oured into water, and the precipitate 
•lystallised repeatedly from dilute alcohol or glacial 
iretic acid when it separated in colourless prisms, 
up. 175 —176° (yield 60%). Insoluble in water, 
Ins derivative dissolves in chloroform or acetone : 
jhmml N=6*71 ; 0 14 H lil UN requires JN=6*64%. 

4- Bnizoyla mi nonce naphthene (formula V 1 1 1 ■ ) - One 
gram of 4-aminoaoenaphthene was subjected to the 
Schotten Baumann method of benxoylation. lhe 
white residue insoluble in waiter crystallised from 
00% acetic acid and separated in prismatic needles, 


m.p. 196°, and having a faint yellow colour: found 
N— 5*27 ; C l9 H l5 ()X requires N- 5*13%. 




N() a l 

IX. 


Nitration of o-'wdoaee naphthene. A yield of 60% 
of 5-iodoacenaphtheiie was obtained by adding 
slowly 51 g. of iodine to 30 g. of accnaphthene dis- 
solved in 200 c.c. of hot alcohol containing 45 g. 
of yellow mercuric oxide. After boiling for 30 
minutes the iiltered solution and alcoholic washings 
from mercuric iodide and oxide were combined and 
cooled, when the crude product separated as a yellow 
oil which was extracted with chloroform to separate 
the iodo compound from adherent mercuric iodide. 
On evaporating olT the solvent 5-iodoaeonaphthene 
remained as a brown oil which solidified on cooling 
and was purified through its crystalline orange-yellow' 
picrate, m.p. 100°, this compound being subsequently 
decomposed by ammonia (Crompton and Walker, 
Chem. (Soe. Trans., 1912, 101 , 958). 

Three c.c. of fuming nitric acid p/^1-50) wero 
added to 10 g. of 5-iodoaoenaph( heno dissolved in 
100 c.c. of glacial acetic acid at 15°, when the solution 
reddened and yellow crystals began to separate. 
After three weeks the yield of crystalline crude 
nitro product was 68%. 25 g. of this material when 

crystallised fractionally from glacial acetic acid 
(200 c.c.), yielded U g. of intro compound (A) 
melting at 174° and 6*8 g. of nitro compound (B) 
with m.p. 153°. 

Product A. o-Iodo-ti-niiroace naphthene (fortnulalX.) 
After three additional crystallisations from glacial 
ueetic acid. 7*0 g. were' obtained in pale yellow 
prismatic needles melting at 179 - 180°. This iso- 
meride is sparingly soluble in alcohol but dissolves 
readily in other volatile organic solvents: found 
j\ T 4*75, L 39*08; (%!! s 0 2 NI requires N 4*32, 

1-39*04%. 

The orientation of the nitro group in 5-iodo-0-nitro- 
aeena phthenc (m.p. 180’) is demonstrated by^ the 
following reduction : The nitro product A (5*5 g.) 
was Invited under reilux for three hours with loO c.c. 
of concentrated hydrochloric acid, 180 e e. of alcohol 
and 20 g. of granulated tin. After removing alcohol 
the filtrate was cooled, when a sparingly soluble stanni- 
ehloride separated. This double salt was decomposed 
with ether and excess of aqueous caustic soda, the 
ethereal extract of the free amine being treated with 
picric acid to precipitate the following picrate 
(yield 80%). 

5- Ami noace naphthene picrate , (J 12 H yNH>,( %11 2 
(N0 2 ).,OH, which resembled its isomeride {ante.), 
was crystallised from alcohol and separated in yellow 
needles decomposing at 190°— 200° : found picric 
acid— 57*3, 57*8, 0=54*14, 11=3*69; 0 1 h H 14 () 7 N 4 re- 
quires picric acid ----57 *54, 0 -54*27, H-~3*52%. 


( 
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When decomposed with aqueous ammonia this 
picrato yielded 5-aminoacenaphtheno, which after 
crystallisation from hot water melted at 105'— 106° 
(mixed m.p. with standard specimen— 106°). More- 
over, this preparation of the amine gave the blue 
colorations on diazotising and on treatment with 
alcoholic ferric chloride. 

Product B. K-Iodo-l-nilroaw. naphthene. After 
repeated crystallisations from glacial acetic acid, 
the more soluble and more fusible product separated 
in pale yellow needles melting at 151° — 153° : found 
N ~ 4*34, 1 3D’ 19 ; (\.,H 8 () 2 Nf requires N -4*32. 

I -3904%. 

The amount of recrystallised compound so far 
obtained was too small to establish its constitution 
by reduction. The mixture of the two isomeric 
nitro compounds A and B forms a two-component 
system yielding mixed crystals; there is no definite 
evidence of any eutectic mixture. Although the 
analytical data point to a mononitro compound, it 
is doubtful whether this isomerido (m.p. 151°- -153°) 
has been isolated in a completely homogeneous con- 
dition ; the product is still under examination. 

Since nitrated f>-iodoaeenapht hones containing 
the nitro group in positions 4 and 0 arc described 
above, it follows that the foregoing isomerido must 
contain its nitro substituent in position 3, 7, or 8, 
nitration in the saturated side chain being excluded 
ns highly improbable. 

The authors desire to express their thanks to the 
Advisory Council of the .Department of Scientific 
and Industrial .Research for a grant which has partly 
defrayed the expense of this im t stigation ; and 
also to Messrs. Hardman and Holden, Miles Platting, 
Manchester, for a generous gift of acenaphthene. 
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OBSERVATIONS ON THE HIGHER FATTY 
ACIDS.* 

BY HILBERT T. MORGAN AN1) ARTHUR R. BOWEN. 

I. The higher saturated fatty acids of cacao butter. 

The object of this research was an investigation 
of the acids of cacao butler as a source of eicosanie 
acid. According to Traub (Arch. Pharm., 1883, 21, 
19—23) and (Iraf ( tb>d ., 1888, 26, 830) cacao butter 
contains araohidio, stearic, palmitic, and lauric. 
acids, but not theobromie acid, which 

had previously been reported by Kingzett (Chcm. 
Soc. Trans., i878, 33, 38). Subsequently, Hehner 
and Mitchell (Analyst, 1890, 21, 318) obtained pure 
stearic acid by repeated crystallisation in alcohol 
of the fatty acids from cacao butter. It has recently 
been shown by Ehrcnstein and Stucwcr (J. pr. 
Ckern., 1923, (iij, 105, 199) that ararhidie acid derived 
from arachis oil is in all probability an /.sodoeosanie 
acid, that is, a C n acid having a branched chain, 


whilst the acid in rambutan tallow (from the seeds 
of Nephdium lappaccum J.) is the normal eicosani 
acid (the O 20 acid with unbranched chain). . 

Repeated crystallisation of the saturated cacacf 
butter acids from 90% alcohol at 25° resulted in the*' 
isolation of pure stearic acid. This acid was ^ilso 
obtained by fractionation of the acids by Heintz’si 



method. 

For comparative purposes, pure eicosanie acid was[ 
prepared from crucic acid by potash fusion, and thr 
mixed melting points with puro stearic acid wen 
determined. Eicosanie acid \v r as also obtained fron 
rambutan tallow (Ceylon) and arachidic acid from! 
arachis oil. j 

Saponification of cacao butter . — 1 kg. of filtered cacao! 
butter, 4 litres of absolute alcohol, and 500 
caustic potash in 2 litres of water were heated 
get her under a reflux condenser in a copper 
for four hours. After saponification, as much’] 
alcohol as possible was distilled off and the free acidBf 
were precipitated by the addition of a slight excess of ^ 
8 N -sulphuric acid . At 50 °— 6 ( )° these acids separated > 
as a pale yellow supernatant layer. The character- 
istic odour of cacao butter was retained after saponi- 
fication. The free fatty acids were washed free from 
mineral acid, dried at 100°, and filtered. 

Separation of saturated from unsaturated acids . — 
The saturated acids were separated from the un- 
saturated by means of the magnesium soap-alcohol 
method (Kerr, J. Ind. Eug. Chcm., 1916, 8, 904 ; 
Thomas and Yu, J. Arner. Ohem. Soc., 1923, 45 (i), 
113). Magnesium acetate (100 g.) was dissolved. mix 
200 e.c. of boiling water, the solution filtered, eoc^t 1 
and mixed with three volumes of 95% alccf , ate 
One part of insoluble mixed fatty acids from c* \ 
butter was added to five parts (by volume) of ' 
hot alcoholic magnesium acetate. The solu- 
was left overnight at room temperature, when *. 
insoluble magnesium soaps were collected and was), 
with cold absolute alcohol until free from magnesi 
acetate. On decomposition with hydrochloric 
these magnesium soaps yielded the fatty ad 
which after washing free from magnesium chloj 
were dried at 100°. 

Attempted separation of eicosanie acid from saturM 
cacao butter acids by recryslallisation from ale* 
at 25°. The saturated fatty acids from cacao but , 

(93 g.) recrystallised eight times from 90% alcoll 
cooled to 2f>° gave 0-3 g. of acid, m.p. (Knapjl 
method) 69 0° ; mixed m.p. with stearic acid 69 ()1 
Molecular weight by titration with A 7 /10 alcohol? 
potash (1 c.c.— 0*006561 g. KOH) : 0*0960 g. 
acid required 2*90 c.c. of NJ 10 alcoholic potash?! 
found M— 282*6, 0 i 8 H 36 O 2 requires M- 284. | 


Fractionation of saturated cacao butter acids. t 

First fraction ation T he fatty acids of highest j 
carbon content are the first to be separated by 1 
Heintz’s method, which involves the fractional 
precipitation of their magnesium soaps by adding 
hot alcoholic magnesium acetate to an alcoholic 
solution of the fatty acids (J. pr. Chem., 1855, (i), 
66, 1). In this fractionation, 166 g. of saturated 
acids from cacao butter were dissolved in 500 c.c. 
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f hot absolute alcohol and precipitated fractionally 
,v half the calculated amount of alcoholic magnesium 
•etato. The precipitated magnesium soap was 
4 looted and the foregoing operation repeated five 
mes ; the fatty acid thus obtained was thrice crys- 
| illised from alcohol, when three grams of acid were 
, ;>tained melting at 69*0°. A mixed melting point 
; ith stearic acid was unchanged, whereas with 
; eosanic acid the mixed melting point was 64° — 67°. 

Second fractionation . — In this fractionation, smaller 
quantities (30 g.) of saturated fatty acids from cacao 
1 * j I tor were used with ll litres of alcohol. Less 
|i voholic magnesium acetate was added than in tlio 
jo id fractionation, so that only about one-fifth of tho 
ids were precipitated at each stage. The prccipi- 
i t ion was carried out in duplicate and tho small 
[n,d fractions were combined ; 0-3 g. of least soluble 
i id was obtained from 60 g. of saturated acids, 
lie melting point of this fraction was 68*5° and 
mxed melting point with stearic acid 68-5°, although 
In' mixed melting point with eicosanic acid gave 
d 5°. 

Preparation of n -eicosanic acid. 

■ 1. From crude acid (Fitz, Ber., 1871, 4, 444). — 
kdassium erucate (40 g.) was fused with 114 g. 
kf caustic potash and a little water at 310 — -320° 
>r l -hour. The acid w r as separated as magnesium 
tit; weight of crude acid, 2G g. After repeated 
•y stall isation from petroleum (b.p. 80° — 100°), 
10 eicosanic acid (12 g.) melted at 75° ; its methyl 
\r melted at 46-5° and ethyl ester at 41*5°. Mole- 
\ A weight by titration gave M— 31 13 C 20 H 40 O 2 
liJtes M— 312. 

ml melting points of eicosanic acid stearic acid 
res . — About 0*5 g. of the acids was melted, 
ll, and allowed to solidify overnight in the 
rator. The melting points were then taken by 
(q/s method (J., 1915, 1121) 


Stearic 


Kl eosanic 

Stearic 


acid. 

m.p. 

acid. 

add. 

m.p. 

ujr.,0,. 

0 

c, 0 H o 4oO,. 

Ci.UsiO*. 


0 

75-0 

45 

. 55 

63-5 

20 

70-5 

40 

. 60 

63 3 

25 

600 

333 

. 66 7 

02' 7 

53 3 .. 

070 

25 

.75 

02-3 

40 

04 5 

20 

. 80 

(13-5 

47 6 .. 

63-5 

08 

. 00-2 . . 

06’7 

50 

63 5 

0 

.100 

69 0 


From rambutan tallow .— -Rambutan tallow 
.) was hydrolysed for four hours with 188 g. 
►solute alcohol and 120 g. of 25% aqueous 
ic potash. The acids liberated with dilute 
uTphuric acid were dried at 100°. The saturated 
‘■ids were separated by the foregoing magnesium 
'•>p method : 42 g. of fatty acid were heated to 
'►tling with 250 c.o. of alcoholic magnesium acetate. 

precipitated magnesium soap was decomposed 
■Hi dilute hydrochloric acid, washed, and recrystal- 
fk d from alcohol. This acid, which was still slightly 
How, was decolorised by boiling with animal 
iMrcoal in petroleum (b.p. 80° — 100°). The colour- 
's acid was rccrystallised four times from light 
1 troleum : First crop, 0*7 g., m.p. 74-5° ; second 
°P> 6*0 g., m.p. 74° ; third crop, 6*0 g., m.p. 68*5°. 
iethyl ester of acid from first crop, m.p. 45-5°. 


Preparation of arachidic acid from arachis oil . — 
Arachis oil (50 g.) was worked up as in the case of 
cacao butter and rambutan tallow and the saturated 
fatty acids were separated as magnesium Roaps. 
After four recrystallisations from light petroleum, 
the fatty acid (weight— l *5 g.) melted at 74° ; mixed 
m.p. with n-eicosanic acid-~G7° — 68°. 

Summary. 

The investigation was commenced in order to 
ascertain whether cacao butter could be used as a 
source of eicosanic; acid, but fractional crystallisation 
of the free acids and fractional precipitation of tlicir 
magnesium soaps did not lead to the isolation of any 
acid higher than stearic acid. 

II. The existence of bimolecular complexes of the 
higher saturated fatty acids. 

The melting points for the eicosanic acid-stearic 
acid mixtures w r ere plotted against the percentage 
composition and tho curve, Fig. 1, obtained. This 
type of curve indicates compound formation, 
in this case the bimolecular complex, 1 molecule 
eicosanic acid : l molecule stearic acid (composition 
-52*4% 0 20 H 40 Oo, 47*6% C 18 H 36 (> 2 ). 

75° 



The corresponding stearic acid : palmitic acid 
curve was studied by de Visser (lice. Trav. chim., 
1898, 17, 182), who determined tho melting points 
of mixtures of stearic and palmitic acids with a 
great degree of accuracy. Large quantities (50 g.) 
of the mixtures were used, and heated and cooled 
with stirring, the points of solidification giving the 
curve, Fig. 2. From this curve de Visser deduced 
that mixed crystals were formed in the vicinity 
of the 50% mixture. There is, however, no founda- 
tion for this conclusion, as the curve clearly shows 
compound formation (1 mol. stearic acid : l mol. 
palmitic acid). He also finds {ibid., 346) that the 
composition of a mixture of the two acids in the 
proportion 47*5% stearic acid : 52*5% palmitic acid 
is unchanged on recrystallisation from alcohol and 
thus acts as a chemical entity. 

Further determinations of melting points of fatty 
acid mixtures are given by Meyer, Brod, and Soyka 
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in their research on lignoceric acid (Mona tab, 1913, 
34, 1127) and by Meyer and Beer working on earth 
nut oil {ibid , 1202). 


00 32' J 



Thus it will be seen that most of the examples 
of binary higher saturated fatty acid mixtures 
indicate marked evidence of compound formation 
usually of the type 1 mol. A : 1 mol. B, the amount 


of dissociation of these compounds at their melt: 
points being considerable. It will, therefore, 
impossible to separate the 50% mixtures of sl 
acids by fractional crystallisation, and the compour 
with their constant melting points and molecu 
weights will appear as chemical entities by t 
usual purity criteria. This is a point of grc 
importance in the identification of naturally- occurri 
higher fatty acids of both odd and even number 
carbon atoms. Ilolde (Ber., 1905, 38, 1247) 1 
shown that certain alleged instances of natura. 
occurring heptadecylic acids are in reality mixtu- 
of acids of even number of carbon atoms. In tl 
connexion it is interesting to note that Miiller a: 
Shearer (them. Soc. Trans., 1923, 123, 3156) ha 
also indicated that the higher fatty acids themselv 
are bi molecular, two chemical molecules constitute 
one crystal molecule. This result is confirmed . 
the recent work of W. E. Garner and Randall on t 
heats of crystallisation of the normal monobafc 
fatty acids (Chom. Soc. Trans., 1924, 125, 881). 
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cacao butter ; and to Mr. Fetch, the Acting Direct 
of Agriculture*, and Mr. Gadd, Peradeniya, Ceylo 
for the preparation of a sample of rambutan tallo* 
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NOTE ON “TEMPER” COLOURS. 

■ BY ». C, GALE, A.O.G.I., A.l.O. 

It is well known that vhen a piece of polished 
rdencd steel is “ tempered ” by reheating, the 
i eating is accompanied by the formation of a 
-ucnoe of coloured oxide films or “ temper 
ours ” on the surface of the metal. These colours 
: y with the time of heating and with the tern* 
'it ure to which the metal is heated, 
the observation of this phenomenon is a matter 
some antiquity ; in the French translation 1 of 
inguccio’s “De la Pirotechnia ” a by Jacques 
icent in 1556, the colours are described “ . . . 
premiere desquellos a apparence blanche pour 
son dequoz il est appello argent. La seconde 
i cat jaune, est appefle d’aure. La tierce qui 
azuroe, est nominee violet. Et la quatriesme 
do couleur cendree.” 

Robert Boyle 3 in 1680 writes : “ ... the Steel 
is liardened, will, if it be good, look somewhat 
Lite, and must be made bright at the end, that 
change of Colours may be there conspicuous, 
l then holding it in the flame of a Candle . . . 
i shall after a while see that clean end, which is 
contiguous to the flame, pass very nimbly 
tjone Colour to another, as from a brighter 
/V, to a deeper or reddish Yellow, which arti- 
, weal l a sanguine , and from that to a fainter 
Bind then a deeper Blew.” In a later chapter 
B same work, 4 he observes “ . . . touching the 
Band Rod and Yellow, that may be produc’d 
■ a piece of temper'd Steel : for these Colours 
Bh they be very Vivid, yet if you break tho 
Bhey adorn, they will appear to be but Super - 
l|f not only the innermost parts of the Metal, 
Biose that are within a hair’s breadth of the 
[Bioies, having not any of those Colours, but 
Hng that of the Steel itself.” 

Bld ,^, in 1900 showed that the colour of the film 
■pendent on the nature of the substance, the 
Jcrature of heating, and the time of heating, 
lu made use of these facts in differentiating between 
wall areas of different constituents in pieces of 
fished metal, thus originating the method of 
lieat tinting ” now well known to metallographers. 
Cuillet and Portevin 0 in 1909 showed that for 
y given temperature, tho colour developed tended 
become independent of time after a long period 
heating, further heating causing no change. 

The possible explanations of the cause of colour 
the films are three : — 

■ l>« la l’iroUivuuie,” Paris, 1550, p. 202. 

Un la Plroteohnla,” Venice, 1540, p. 137. 

" Experiments and Considerations touching Colours,” 1660, p. 0. 
ibid., p. 23. 

r - Iron and Steel Inst., 1000, 11., 180. 

Kev. 1000, t, life. 


(1) Inherent colour of the oxide. 

(2) Interference in tho oxide film causing inter- 
ference as in tho case of Newt-on’s rings and 
soap films. 

(3) Diffraction of the incident light by the granular 
or laminated structure of the oxide film. 

The first explanation is ruled out by the fact that 
the colour change does not take place at a definite 
temperature, and is not due to polymorphic change, 
e.g, } the mercurous iodide change rod ^ yellow at 
126 °. . . 

- The two latter explanations have both been 
advanced in recent years. 

Mallock 7 states that the colour cannot bo duo 
to interference, since it is not altered on reduction 
of thickness by polishing, this statement being 
quoted by Hinshelwood. 8 

This is contrary to the author's experience, who 
found that a dark blue film, purples and yellows 
were produoed on polishing. It is not clear whether 
this is due to simple reduction of thickness, or to 
an irregular disturbance of the oxide film. Farther 
work is in progress to clear up this point. 

Hinshelwood 8 states that in tho case of oxide 
films on copper, the colour is independent of the 
thickness of the film, and is probably duo to diJIrac- 4 
tion of the incident light by tho granular structure 
of the oxide. 

Tammann® has investigated the rate of formation 
of coloured films produced by exposing metals 
to the action of air, nitrogen, halogens, etc., assuming 
that tho thickness of the film of metallic compound 
formed is related to that of an air film of the same 
colour by the expression T A /T M where r J\ is 
thickness of the air film, T M the thickness of the 
metallic compound film, and /a the refractive index 
of the metallic compound. 

The apparently irreconcilable nature of the two 
latter explanations led the author to carry out the 
following preliminary experiments on the formation 
of temper colours on steel heated in air. 

The primary object of the work was to determine 
the weight of tho film formed by heating steel foil 1 
of known weight and area to a definite colour, and 
hence to deduce the thickness of the film and the 
ratio of its thickness to that of an oxide film of 
the same colour. 

1. Preparation of colour scale. — A scale of colours 
was first prepared by heating mild steel discs £ in. 
by J in. diameter, previously smoothed down to 
0000 Hubert emery paper, in a molten tin bath for 
a period of one minute. The tin was contained in 
a steel tube 10xl£x& in. thick, sealed at the 
lower end, and immersed in a bath of stirred molten 

T Proc. Roy. Soc., 1018, 94*, 501. 

*tW, 102*. 818. 

* Z. anorg. Cbem., 1921, 111, 78 ; 1922, t!3, 190 ; 124, 25. Roc. Trav. 
chim., 192$, 41, 847, . 
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C * ssium and sodium nitrates in equal weights. 

bath was well lagged with asbestos wool and 
board, and heated by a gas burner. The temperature 
was gradually raised from 240° to 360° (uncorr.) 
in' steps of about 5°, a steel disc being half immersed 
in the molten tin at each 5 U increase of temperature. 

Thip gave a series of colours varying from the 
palest yellow, through brownish-yellow to reddish- 
yellow, purple, blue, pale blue, and grey, some of 
the adjacent discs not differing perceptibly in colour 
or shade. 

A series was then selected in which the differences 
in colour or shade between adjacent discs was suffi- 
ciently well marked to be used as a scale for com- 
parison purposes, the discs then being numbered 
in sequence (see Table V.). 

2. Determination of the increase in -weight of steel 
due to the formation of temper colours. 

Series 1. — 1 The material used was cold-rolled steel 
strip 0 0102 x 7*5 era. This was smoothed down to 
grade 0000 Hubert emery pa|>er, cut into strips 
about 2x 7*5 cm., and coiled into spirals by wrapping 
round a thin glass rod. The spirals were then 
washed with dry ether over lime in a Soxhlet ex- 
tractor for 4 hours, about 30 washes being given. 
They were dried in a water oven at 98° for 1 hour, 
and cooled over phosphoric oxide in a desiccator. 

Weighings were made on an Oertlrng assay balance, 
the spire 1 being counterpoised by gilt and platinum 
weights on the right-hand pan, a centigram rider 
on the left-hand beam, and a milligram rider on the 
right-hand beam. The position of the zero point 
was then determined by swings, using the formula 
h—Wv K3Z 2 +3/ 3 -H4), where l v Z 2 , Z 3 , and J 4 are 
consecutive readings on the pointer scale. A large 
number of readings was taken (about 25 releases), 
the zero }>oints plotted against time, and the zero 
point estimated by extrapolation to the vertical 
axis. This was necessary owing to the increase 
in weight taking place as weighing proceeded, possibly 
due to the absorption of moisture on the surface of 
the metal, this surface being large compared with 
that of the counterpoise weights. 

The spiral was then heated in an electric oven to 
220° until a colour developed, re-weighed as before, 
and the colour matched by comparison with the 
colour scale. 

These operations were repeated for three different 
colours, the results being summarised in Table 1. 

Weight of spiral, 1*2792 g, ; density, 7*8-1 g. per 
c.e. ; thickness, 0*0102 cm. ; area, 31*9 sq. cm. 


less than in Series J. After heat- tinting ono spira 
both were then heated in vacuo at 180° for 10 minute 
and cooled in a desiccator over phosphoric oxide f< 
half an hour before weighing. 

Weight of spiral, 1-075 g. ; density, 7*84 g. per c.c 
thickness, 0*0102 cm. ; area, 26»0 sq. cm. 

Table II. 





Tncreaoe In weight. 

Zero 

jK)int. 

Difference. 

Colour. 

ft. per 

20*9 sq. cm. 

mg. per 
»q.m. 

32*8 

, — 

. . — « - 

— , v 

, — 

30-0 

3*2 

. . 8 

0*000027 . , 

10*0 

89*0 

e*2 

6 

0*000052 . . 

19*4 

43-8 

10*8 

11 

0*000091 

83*7 


Series III . — In this series of weighings steel stri 
0-00254 cm. thick was used, prepared as in Series 
and II. The weighings were made on an Oertlih 
micro-analytical balance, equilibrium being obtains 
by the use of riders as before. Owing to the greatt 
increases in weight obtained, it was found possib 
to use the movement of the milligram rider on th 
right-hand beam as a means of approximating t 
equilibrium, the exact zero points then being dote 
mined by swings and plotted as before. An increaf 
in the weight of the heated spiral during weijj^ 
was observed. 
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Table I. 


Colour. 


H 

10 


Increase In weight, 
g per mg. per 

31 0 «»q. cm. »q. in. 


0000030 
0 000051 
0 000080 


Sensitivity ol balance: 1 tihibion on suih* - 0 0000084 g. 


11-3 
10 1 
20 V 


3 

— ■ ,i — 

4 

6 8 10 

li 

Series. 

Colour. 

mg./m*. 


I. 

2 

11*8 


x x 

0 

16*1 



10 

20-9 


IJ. 

3 

10*0 


-1- i f 

0 

19 4 

i 


11 

33*7 

i 

111. 

. . 2 

0*0 



•1 

. 1 2-5 



8 

23*2 



•Kiel. 1. 


7 

spirals were 

heated ill 

vacuo fur half 

an hoi 


at 150° before cooling and weighing. 

Weight of spiral, 2-702 g. ; density, 7-84 g. per c.c 
thickness, 0*00254 cm. ; area, 271*4 sq. cm. 


Aperies II . — A further series of weighings was made 
with the object of obtaining greater uniformity of 
weighings than in Series 1. This was attained by 
taring two spirals and using one a® «a counterpoise 
throughout the series of weighing* 1 and heatings, the 
variations in weight during^pgha^s being much 


Table I i r. 


Colo Hi . 

2 

4 

8 


8. m'r 

271-4 sq. cm. 
0-00018 
0-00034 
0*00083 


Increase in weight. 


mg. per 
sq, in. 
0-6 
12*5 
23 2 


Sensitivity of balance : 1 division on scale - 0 000025 g. 


ourntd CAenfieallhdifttr^. 
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On the basis of these weighings, a calculation of the 
ickness of the films was made, assuming that they 
nsist of ferric oxide of density— 5 *25 g. per c.c. 
Tam* IV. 


Fig. 2 shows tlu* relative thicknesses of the air 
and oxide films, the colour scale being spaoed to Oor* 
respond \yith equal increments of thickness of an 
air film. 




Weight of 

TiiickucMJ 





ferric oxide 

of film 



ncruaae in Weight 

in g. per 

in cm. 

Colour 

Serlt-H. 

luc to oxidation, 
prr g. per 

m. so. cm.-W,. 

flq. cm. 

159-6 

w t x iH -W,. 

5-25 

no. 


0-0000011.1 

. . 0-00000376 . 

. 000000072 

.. 2 

1. 


.. 0* 00000060 

. . 0-000002 ;0 . 

. O00000O42 

. 2 

. 111. 

0 

.. 0-00000100 

.. 0-00000333 

. 0*00000063 

8 

11. 


.. 0-00000125 

0-00000410 . 

. 0 00000070 

4 

. nr, 

l 

, . 0 00000161 

. . 0-00000536 

. 0 00000102 

0 

i. 

4 

.. 0-00000194 

. . 0-00000645 

. 000000123 

0 

. IT. 


. 0 00000232 

. . 0-00000772 . 

. 0-00000 M7 

8 

. 111. 

0 

.. 0 00000269 

. . 0-00000805 . 

. 0 00000170 

. 10 

1. 

7 

.. 0 00000337 

. . 0-00001120 . 

. 0-00000213 

. . 11 

11. 


The thicknesses of air films of different colours are, 
cording to A. Rollett 10 : — 

Table V. 



Colour 

Thicknes* 

Colour 

no, 

1 

in cin. 

Brownish- white . . 

2 

0-00000100 

Bright brown 

3 

0-00000107 

1 hirk brown 

4 

0-00000116 

lied brown 

« !! 

0-00000124 


8 ; 

0 00000127* 

Dark purple 

t* 

0-00000129 


10 

0 00000132* 

Dark violet 

.. H 

0-00000135 

Dark blue 

•.}« • 

0-00000140 

Darker blue 

0-00000164 

*tlll darker blue 

.. 13 

0 00000235 

I'tiK bine gtecli 

. . 14 

0 00000245 

— 

15 • 

— • 





Colour 


* interpolated. 


rosults of weighings arc plotted in Fig. 1, 
points in Series I. corresponding to Colours 2 
being neglected in subsequent curves. 



I’air 


i'ttir 

Colour. 

1’oxlde. 

Colour. 

'f’oxlde. 

2 

2-38 

H 

0-86 

3 

1-70 

10 

0-78 

4 

1-47 

11 

0-03 

6 

101 




Fio. :t 



*i«- 

shows the ratios of thickness of 

air films 





J L 


3 

Oxide thirknes 
cm. 

0-00000042 

0-00000063 

0-00000079 

o-ooooo iua 

0 00000147 
0-00000170 
0 00000213 



Coloui 


Air t.hic-kiie&x. 
cm, 

0 00000100 


3 


O-0000O 107 


4 


0-00000116 


6 


0 00000124 


8 


000«MH)127* 


10 


0 (KHK)0132* 


11 


0 00000135 


* Iuterx*ulnlod. 

Fm. 2. 


Wien, Ber., 1878, 77 (8). 177 ; see also Lwidolt's “ Tabellen," 3ru od„ 
610. 


to the thickness of oxide films of the same colour. 


Summary and conclusions. 

1. The thicknesses of ‘'temper” colour films on 
steel have been determined by direct weighing, 
assuming that the density of the film is 5*25 g. per c.c. 
These vary from 4-2 X 10" 7 cm. for a pale straw colour 
to 21-3 X 10“ 7 cm. for a dark purple. 

2. For temper colours on steel, the ratio T u i r /T«»xide"- 
/x is not a constant for all colours, as assumed in 
Tainmann’s experiments, and therefore cannot be 
used to express the thickness of oxide films in terms 
of the thickness of air films of the same colour. 

3. If the temper colours on steel are due to inter- 
ference, it is necessary to assume that the refractive 
index of the film varies from 2*53 in the case of a 
pale straw colour to 0-63 in the case of a dark violet 
colour. 

4. The fact that a blue film may develop purples 
and yellows when polished does not prove that the 
colours are due to interference, and further experi- 
ments are in progress to clear up this point. 

. 5. The heat-tinted spirals increase in weight more 
rapidly than the unheated counterpoises when 
weighed in moist air. This supports tne view that 
the film is granular in structure aud is not an inter- 
fftrfttioA film. . 
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BACTERICIDAL ACTION OF QUINONES 
AND ALLIED COMPOUNDS. 


BY GILBERT T. MORGAN AND E. ASHLEY COOPER. 

In a previous paper (Biochem. J., 1921, 15, 587), 
describing the bactericidal action of certain quinones, 
the authors suggested that the high germicidal 
power of benzoquinone was associated with the 
property of dynamic isomerism and due to the 
activity of the nascent peroxide molecules present 
in aqueous solutions. 



Thus, although in the ease of many groups of organic 
compounds, bactericidal power increases as the 
homologous series is ascended, the opposite was 
fouAd to hold in the case of the quinones, p-benzo- 
quinone being far more efficacious in this respect 
than the higher members of the series. 

Further researches on this subject with A. W. 
Burtt and F. J. Corby are recorded in the present 
communication. 


Influence of time on the relative germicidal power of 
the quinones. 

The phenol coefficients of p -benzoquinone and 
toluquinone were first determined by the Chick- 
Martin method at 20°, with varying periods of 
disinfection : — 

Table I. 

Organism. Substance. Phenol coefficients. 

* hr. 1 hr. 3 hr* 

H.tvphotus . . ^-Benzoquinone .. 204 .. 1400 ..>2750. 

Ji. typhoxu* . . Toluquinone . . 23 83 — 

Staph, py. aur, .. p- licnzoquinouo , 11 . 21 ,. — 


The results show that the bactericidal power of the 
quinones increases relatively to that of phenol when 
the period of disinfection is ^tended, coefficients 
of the unusual m agi li t udo^.^TOOO — 3000 being 
obtained. It is thus of great Importance to study 
the time-factor very caret ulj^ In these investigations. 

Bactericidal power of vanflius quinones and their 
derivatives . 

The phenol coefficients .J'fere first determined with 
B. colt communis in abwee of organic matter at 
*>no t *jT, 


Bactericidal power was also determined 
another experimental method. It is ‘well known t 
quinones react with proteoses and amino-ac 
and hence it was thought possible that suffici 
organic matter was carried over with a drop 
culture to affect the germicidal power of the quin= 
solutions, as has been shown by Cooper, Woodhoi 
and Forstncr (unpublished work) in the case 
aldehydes, organic acids, and nitroso compounds. 

The culture was therefore diluted with stc: 
salt solution (0-85%) nnd a Chick-Martin t 
performed with tnis diluted culture. A gr 
difference in the results was obtained. With 
creasing dilution of the cultural organic mat 
there was a gradual increase in the germicidal poi 
of the quinone, until a certain limiting dilut: 
had been reached, after which no further change 
the germicidal power was observed. To test whet) 
the consequent diminution in the number of orgt 
isms present affected the results, the culture v 
diluted with sterile broth instead of with ster 
salt solution ; the immediate effect was to lov 
the germicidal power to its original value, show! 
that the disturbing factor was the organic mat- 
present. The quinones to be compared were 
tested in this manner, and it was found that diluti 
of the culture 100 times was sufficient in each caf 
The main result of the observations is that tJ 
quinones retained approximately the same order 
regards germicidal power as when normal bro 
culture was employed, but the actual phenol c 
efficients were consistently much greater in magnituc 
A similar effect was observed when B. pyocyanei 
was used in place of the B . coli , showing that ti 
nature of the bacillus did not affect the change. 

Table II. 

Compound. 

Benzoquinone 
Toluquinone 
XyJoquinone . . 

Thymoqulnone . . 
w-Dlchloroquinono 
Trlchloroqulnone 
Chlorauillo acid 
Sodium chloranllato . . 

BromaniUe acid 
u-N aphfchaqulmmo 
ft - N aphthaquinone 
Qulnliydrone . . 

(’amphorqulnone 
Monochlorobenzoqulnone 
p- Dichlorolxmzoquinone 
p- J)i bromobenzoqulnone 

The following conclusions may be drawn frox 
the foregoing results : — - 

(1) Of all the quinones examined, p-benzoquinon 
is the most powerful. 

(2) Camphorquinone, which is fully saturated 
and should not therefore exhibit the propert 
of dynamic isomerism, has a very low germ; 
eidal power. 

(3) The introduction of various substituents int- 
the benzene ring results in a diminution i? 
germicidal power (except in the case of m - di 
chloroquinono with ordinary culture). 

With the phenols, however, ba^ricidal power is 

rtA««r5afanfl -nr tnnnaauvl T«r AT r 


Coeff. at 20°, Coeff. at 37*\ 
normal culture, culture dll. 100, t 
’ * J " 1-hour test. 1 


268 

[With F. J. Oorbi 
6050 1 

62 

1710 

< 20 

290 J 

< 20 

360 1 

930 

2620 i 

<307 

4130 1 

83-0 

104-6 1 

< 6-6 

60 1 


216 J 

88 

88-5 1 

194 

003 

— 

617 


Satd. »oln. failed 
to disinfect. 



ihrlich'aad fehM^zT^aioF Cbem., 1906, 47, 
?3; Cooper and Woodhouse, Biochem. J., 1923, 

/, 600), and in the case of phenols, alcohols, and 
nines also bv the introduction of alkyl groups 
i organ and Cooper, 8th Int. Cong. Appl. Chem., 
>12, 19, 243). Again, 2-3-dihydroxynapnthalene is 
msiderably more efficacious than pyrocatechol (loo. 
t, f 1912), whilst the naphthoquinones are less potent 
ian benzoquinone. 

The effect of substitution in the case of p-benzo- 
uinone is thus in many cases quite anomalous, and 
ho probable explanation is that its homologues 
,nd other derivatives are less reactive and exhibit 
ynamic isomerism to a less degree (Kehrmann, 
;or, 1888,-21, 3315; Stewart and Baly, Chem. 
oc. Trans., 1906, 89, 618). 

(4) /^-Naphthoquinone possesses a higher germicidal 
i power than the isomeric a-compound. 

(5) Bromanilic acid has a slightly greater activity 
than chloranilic acid. 

(6) The germicidal power of chloranilio acid is 
greatly reduced by conversion into its sodium 
salt. 

(7) The cbloroquinones are more active as germi- 
cides than the alkyl derivatives (or homo- 
logues) of p- benzoquinone. As halogen sub- 
stitution is known to be more effective than 
alkyl groups in diminishing the chemical 
reactivity of quinone, the abnormally high 
bactericidal power of the chloroquinones must 
he associated with a specific enhancement 
due to combined halogen, which easily counter- 
balances the depreciating effect of diminished 
tautomerism. 

[With A. W. Burtt.J The exceptionally high 
ictericidal power of halogenatcd quinones is intu- 
ited by some further tests in which B, pyocy (incus 
used. The coefficients obtained were as 
benzoquinone, 15-6 ; toluquinone, <4*3 ; 
ihloroquinone, 5'1. In this case the 
of halogen substitution is less marked, but 
with these results the halogen derivative is 
active than toluquinone, although halogen 
ituonts reduce the chemical reactivity of 
izoquinone to a greater extent than, alkyl 
•)s. Further investigations with other organisms 
Id bo of interest. Incidentally, it may be observed 
wv B. pyotyaneus resembles S taphylococcu 8 in its 
fwh greater resistance to the quinones than organ - 
mis of the coliform group (c/. Table !•)•* 

Inhibitory power of the quinones. 
Inhibitory power was determined with B. coh 
'ommunis at 37° by the method described by the 
authors (Biochem. J., 1923, 17, 30). The phenol 
[‘oefficients of various compounds are tabulated 
below : — 

Tablh III. 

Toluauinone . . 
p-Xyloqulnonft 
Thymoquluoae 

It is wm that the results «btaiped by the shOTt 


icxcrn 

£ 1 

5 


1 ■ r- ■ 

method are entirely different, i&e domptfw ^ 

consistently less active when tested by the i|ffiiWtoiy : 
method. Whilst also the bactericidal power: Ot 
benzoquinone is much greater than that of its ... 
homologues, the inhibitory powers approximate w 
mote olosely. An extension of the period of dis- 
infection, on the other hand, has already been shown 
to increase r the difference in bactericidal action r | 
between p-benzoquinone and toluquinone, so that 
the relatively low inhibitory power of p-benzoquinone 
is probably due to its selective action on the con- 
stituents of the peptone broth. 

Benzoquinhydrone is shown to be much more 
efficacious as an inhibitor than quinone itself. Prob- 
ably the quinone is prevented from rapidly reacting 
with the peptone when in combination with quinol, 
and thus after adsorption is liberated within the 
bacterial cells in the active state available for dis- 
infection. The quinhydrone may therefore be re- 
garded aB a quinone-oarrier. 

ro-Dichloroquinone, although sometimes more active 
in the absence of organic matter than quinone itself, 
possesses a much smaller inhibitory power, and is 
unlikely to be of use for disinfecting purposed when 
organic matter is present. 

Again, naphthoquinone is more efficacious as a 
germicide than the a-isomeride, but owing apparently 
to selective action of the /^-compound upon the 
organic matter in the culture medium, the inhibitory 
powers of the two compounds are almost the same. 
This is confirmed by the results in Table II., which 
show that the a-compound is much less affected 
in germicidal power by dilution of cultural organic 
matter than the 0-isomeridc. 

The inhibitory powers of p-benzoquinone and 
toluquinone have also been determined in other 
culture media as follows : — ■ 

Tabus IV. 

Inhibitory phenol coefficients, B. coli communto. 

Bciifcoquincme. Tolucjulnonc. 


Peptone broth 
Peptone water (2%) 
Urine 


40 

48 

68 

64 


22 

28 

22 

44 


Phenol coefficient* (48 hours’ teat). 

35 wt-DiohJoroquinone 

:: u tfgSS&Si 


13 
4 6 
97 


Ox-8orum (heated 66°) .. . ■ 

(Germicidal power, Chick-Martin 

test, in absence of organic , 

matter) 1710 

In each case the coefficients are much lower than 
those obtained by the Chick-Martin test in absence 
of organic matter, indicating that the quinones are 
unlikely to he of service as internal disinfectants. 
There is also a relatively close similarity in the inhi* ^ 
bitory powers of benzoquinone and toluquinone, 
especially in the case of serum, contrasting with the 
wider divergence in the germicidal power as deter- „ 
mined by the Chick-Martin method. 

The above observations suggest that there are 
substances present in the various media, either 
identical with or analogous to the vital cell constitu- 
ents, with which the quinones react during the process 
of disinfection, these substances are present, princi- 
pally in serum, and to a lesser degree in unne « and 
peptone-broth. Further researches on these lmos, 
employing for culture- media solutions of substances 
of known composition, should throw bght on the 

v-r a. ;:'k . ’ ' - - " ' 1 , 
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nature of the eelbconstitue&te fundamental to vital 
phenomena. 

[With A. W. Burtt and F. J. Corby.] TAe ocftow 0 / 
quinones on prokins . — The quinones, particularly 
p-benzoquinone, have been shown to react readily 
with proteins and allied substances, imparting a deep 
red colour to them (Cooper, Biochem. J., 1913, 7, 
186). Gelatin when immersed in a solution of 
^-benzoquinone became permanently red and in- 
soluble in water. The colour reaction diminished in 
intensity as the homologous series of quinones was 
ascended. Quinol was also found to be a product of 
the reaction, which supports the view that peroxide 
molecules of ^-benzoquinone are especially involved 
in the chemical change. 

Morgan and Cooper (1921) conducted further 
experiments with various proteins, and showed that 
p-benzoquinone was slowly removed from solution 
by proteins, a chemical action apparently taking 
place which proceeded continuously tor several weeks. 

Experiments to compare the rate of chemical action 
of jp-benzoquinono and its homologues with gelatin 
have since been carried out, and the results are now 
described. The method employed consisted in sub- 
mitting equal weights of gelatin to the action of 
cquimolecular concentrations of the quinones, and 
determining the amounts taken up at the end of 
given periods. Other proteins, e.g. t caseinogen and 
albumin, have also been used. Full experimental 
details are given in the previous paper ( loc . cit., 1921 ). 

The general outcome of these experiments is that 
benzoquinone reacts with gelatin to a slightly greater 
extent than toluquinono, but the difference in the 
rates of the reactions is only about 20%. It is evi- 
dent, therefore, that the influence of dynamic isomer- 
ism so well brought out by the bacteriological results, 
is not revealed to the same extent in the protein 
experiments. Results of the same order were 
obtained in the case of -p- xyloquinone ; although 
bonzoquinone is at least twenty times more active 
as a germicide than xyloquinone, yet its reaction with 
gelatin is at the most only twice as rapid as that 
of the higher homologuo. 

Different results were obtained when the colour 
reactions were further studied. Thus, solutions of 
benzoquinone cause gelatin to become intensely red, 
and in lesR than 24 hours to be insoluble in hot water. 
On the other hand, gelatin exposed to toluquinone 
solutions, although turning red, is not rendered 
insoluble until a week has elapsed, whilst xyloquinone 
has no effect on gelatin even after eight months. 

The effect of tautomerism evident in the bacterio- 
logical results is thus ulso disclosed by the colour 
reactions of the quinones, but is not apparent in the 
foregoing experiments on velocity of reaction. It- 
would appear that some definite chemical change 
associat'd with the tautomeric properties of the 
quinones underlies their bacteri^^ftl and colour- 
inducing activities, and that otl^j^euctions of lesser 
importance accompany this f^ljBjJ^mental process, 
ana thus obscure the signifieariqSnof the quantitative 
data. 

The qualitative colour tests are therefore of some 
interest* and further observations have been made. 


The differences in the bactericidal powers ot a> ar 
fi-n aphthaquinones were found to be reflected in the 
colour reactions with proteins, the a-quinone produ 
ing a light reddish-brown colour with gelatin an 
albumin, whilst the /Msomeride yielded a dark brov 
colour. Chloranilic and bromanilio acids behav* 
differently from quinones towards proteins, on 
producing a reversible red coloration with gelatii 
Being phenols, they also caused precipitation of tk 
protein as an opaque mass. Monochloro-, m-dichlerc 
and trichloro-quinones gave red colorations wit 
gelatin and albumin, whilst ^-dichloro-, jp-dibromo 
and camphor-quinones had no action. 

The observations as a whole point to a correspor 
dence between germicidal powers and colour-inducin 
properties. 

Summary . 

1 . The germicidal power of the quinones diminishe 
as the homologous series is ascended. Th 
naphthaquinones and carnphorquinone are ala 
less active than p-benzoquinone. 

2. The results as a whole support the view that th 
high bactericidal power of ^-benzoquinone i 
associated with its property of dynamic isomer 
ism, nascent reactive molecules being liberate 
in its aqueous solutions. 

3. Certain halogenated quinones, however, are mor 
efficacious as germicides than the alkyl derive 
tives, although they exhibit tautomerism to 
lesser degree. This exceptional behaviour i 
probably due to an enhancement in bactericide 
power resulting from the combined halogen atom 
present in the molecules. 

4. The bactericidal power of the quinones is greath 

reduced by the presence of organic matter, e.n 
peptone, serum, urine. \ 

5. Proteins give red colorations with sphitionstl 
many quinones. These colour changes are 
ally irreversible and correspond in intensity ; “■ 
the bactericidal power of the quinones. ] 

0. Proteins react chemically with quinones. j 
velocity of reaction does not appear, howd 
to be determined entirely by the property 
dynamic isomerism, and side-reactions of 
biological significance probably complicate 
results. 

7. The comparatively high concentrations of the 
quinones necessary for disinfection in the presence 
of organic matter would seem to preclude th' 
possibility of applying these substances a J 
internal germicides in man. ( 

The authors desire to express their host thanks t« 
Prof. Ling, of the Department of Biochemistry of 
Fermentation, for his generous gift of halogenatee 
quinones, and to the Advisory Council of the Depart- 
ment of Scientific and Industrial Research for grants 
which have helped to defray the expenses of this 
investigation. 

University of Birmingham, 
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CRITICAL STUDY OF THE PUBLISHED 

RESULTS of tests of water-gas 

PLANT,* 

BY M. W. TRAVERS, D.SC., F.KJ3. 

|Tn working out a process for the complete gasifica- 
ju of coal, an acoount of which was recently pub- 
hed in the Oaa Journal by Mr. F. W. Clark and 

i r author, 1 use was made of the published results of 
erimental researches on the water-gas process 
ied out by H.M. Fuel Board,* and by the Research 
imittee of the Institution of Gas Engineers. 3 

results of these investigations were not at the 
? considered in any way critically. Since this 
cr was published, it has been considered advis- 
> to examine the published data relating to 
iter-gas manufacture critically, particularly with 
view to determine the influence of various factors 
the efficiency of gas production. The study 
.s carried out entirely for our own information, 
d with a view to improve our process for the 
tuplete gasification of coal, and not with a view to 
blication. Least of all was it intended to criticise 


>so workers to whom we owe such quantitative 
owledge of the water-gas process as now exists. 
>wever, it would be doing no service either to 
L‘in or to the gas industry to admit that experi- 
ntal research has done more than lay a founda- 
n on which knowledge of the water-gas process 
:i bo built up. A great deal of work, both in the 
>oratory and in the plant, remains to be carried 
t, and in tho meantime studies such as the following 
w be of assistance to those who are planning 
iher experiments. 

It In the two reports referred to above, chemical 
normal balance sheets are used to show how the 
and material involved are utilised. Thus 


|ve : — 

Credits 
fcble heat of coke 
pit heat of coke 
ible heat of ^teara 
able heat of air 


Debits 

Sonsible heat of water gas 
Latent heat of water gas 
.Sensible heat of blow gaa 
Latent heat of blow gas 
Sensible heat of waste, ashes, otc. 
Latent heat of waste, ashes, etc. 

jjmething more than this is really required, 
"ticularly as such balanco sheets have always 
‘n based upon the assumption that £he carbon 
iccountod tor as water-gas and waste in tbe 
ies left the plant as blow gas. What we really 
at is a statement of account which will really 
w the relationship between the three su b -processes 
> which the water-gas process may be analysed, 
»«1 which are usually referred to as ; — 

(«) The blow process 

(b) Tho run process 

(c) The clinkering process 


We will not include the “ blow-run,*’ an American 
device which would raise tho C0 2 - content to an 
extent inadmissible in English practico. 

3. These three sub-processos can be considered 
as being conducted quite independently, and a 
statement can be prepared showing the debits and 
credits under each head of account, as below : — 


I. II. 

Blow Rim 

Heat of reaction . . . . ( -f )A ( — )A' 

Sensible heat of gas .. (— )B (— )B' 

Sensible heat of air , . ( + 

Sensible boat of stoam . . ( -f )D' 

Sonsible heat of coke . . ( -f )K \ + )12* 
Sensible heat of asiios . . (— )F ( — )F' 

Radiation and conduction )G (—)(!' 


III. 


Clinkering 

(-f)A'. 


(HO" 


MB" 


(-HE" 

i->2 : 

<->G'' 


The capital letters refer to quantities of heat in any 
convenient units. The positive and negative signs, 
in brackets, indicate that so far as we are concerned 
at the moment, the numerical values of the symbols 
are positive or negative. The indices # ” show 
whether the quantity refers to the blow, run, or 
clinkering process. If the relationship between the 
quantities is such that they represent the balance 
in the water-gas process, then 

(A — A'H-A''-f-BT-B'-j-B''-f C+&o- . . .) - 0. 

4. The statement that the three sub-processcs 
may be regarded as taking place independently may 
require a little explanation. In the blow process air 
is blown into the coke, and a quantity of heat repre- 
sented by the algebraic sum of the quantities in 
column I. is rendered available’, as sensible heat 
in the plant and its contents, for the conduct of the 
second operation. In practice we find that there is a 
limit to tho period of the blow, and this is actually 
when the numerical value of negative quantities 
approaches the numerical value of the positive 
quantities. However, we are not at the moment in 
any way concerned with the mechanism of the 
process, or how the energy -is stored up during the 
blow process. All we have to consider is that when a 
certain quantity of coke is gasified in the blow process, 
a certain amount of heat is rendered available for 
the run process, and this quantity, which will be 
denoted oy the symbol P, is the algebraic sum of : — 

A, which increases with the value of the ratio 
C0 2 /C0 in the blow-gas, since the heat of formation 
of C0 2 is greater than the heat of formation of CO ; 

B, which for any quantity of carbon gasified as 
blow-gas increases both with the C0 2 *content of 
the blow-gas, and with the temperature at which the 
gas leaves the fuel bed ; 

C, which increasos with the temperature of the air, 
and with the quantity consumed, but is an unimpor- 
tant factor ; 


* Read at a meeting of the Institution of ( hemical 
hgineore on November 5, 1924. 

J Gas Journal , October 3 and 10, 1923. 

* Fuel Board Technical Paper No. 7. 

3 Beporte VL and 


E, which depends upon the temperature of the qoke ; 

F, which depends upon the temperature of the ashes 
removed from the plant, and the quantity of waste, a 
share of which is allocated to each part of the process ; 
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G, which depends upon the insulation of the plant, 
and the duration of the blow, relative to the duration 
of the run period. 

5. Similarly the energy utilised during the blow, 
which we will denote by the symbol Q, is the algebraic 
sum of the quantities under column II. However, 
it is not necessary to go into details at this stage, 
except to point out that we shall simplify the problem 
by assuming that we are considering what may be 
called standard practice, in which a water-gas of a 
composition varying only between narrow limits, is 
produced (§10). In this case, for any definite 
quantity of carbon gasified as water-gas, A has a 
constant value, and the numerical value of B increases 
only w ith increase of the temperature at which the 
water-gas leaves the fuel bed of the plant. 

6. We have supposed that the ashes removed in 
the cl hikering process arc debited to the blow and run 
processes in proportion to the quantity of carbon 
consumed in each, so as to allow us to deal with these 
processes independently. In the operation of wator- 
^as plant in actual practice, wc have, however, to take 
into account certain changes, some of which appear 
generally to be lost eight of. Published chemical 
balance sheets invariably show the amount of carbon 
removed from the plant during the clinker. This 
quantity, when subtracted from the total carbon 
supplied to the generator, is generally supposed to 
yield a measure of the total carbon gasified. The 
carbon gasified as water-gas is calculated from the 
measured volume and composition of the water-gas ; 
and the difference between the total carbon gasified 
(assumed value) and the quantity of carbon in the 
water-gas is taken to be the carbon in the blow-gas. 

Careful analysis of published results shows that 
quite a considerable Iors may be incurred in the 
clinkering process through the combustion and loss of 
carbon which is not accounted for. Comparing the 
results of experiments recorded by the Research 
Committee of the Institution of Gas Engineers (§32), 
we find that, while the yield of water-gas in tho 
test Report X, D, was much higher than in the mean 
of the tests Report- VI., every factor upon which 
the efficiency of water-gas production depends, with 
certain minor exceptions, should have led to a higher 
production in the second case than in the first. 
However, in Test VI. the clinkering period was 
14*2% of the whole test period, while in 
Text X, T), it was only 61%. This leads to 
an explanation of the fact that the total carbon 
gasified (run and blow) per 100 cub. ft. of water-gas 
made w^as recorded as 33*3 lb. in Test VI., and only 
29*2 lb. in Test X, 1). The difference is probably 
due to loss wdiile clinkering which has-been debited 
to the blow process. 

7. The total loss of carbon must obviously include 
“two quantities, the actual carbon removed from the 
plaint, and the quantity consumed during the clinker- 
: xtigr process. The latter is mainly converted into 
carbon monoxide by the draught of air entering the 
clinkering doors, the waste gases escaping through 
tho stick valve. It Mil be noted that as the air 


current is a slow bne, and as CO is therefore 
main product, and therefore, 

(i) the loss of carbon is large relatively to 
quantity of air passing through the plant, 

(ii) the heat developed in the process is relativ 
small, and a heat balance is rapidly attained betwi 
the factors in column III. 

It is probable therefore that we can neglect 
algebraic sum of the factors under column III., t 
consider the carbon burned off while clinkering 
merely removed from the system. We will assu 
that we can do so to simplify treatment of the subjc 


8. If we take a ton of dry coke as the unit 
experiment, and suppose that this quantity conta 
M lb. of carbon, the carbon gasified as water-gas £ 
blow gas may be represented by (M — N) lb., wh 
N lb. is the quantity of carbon removed from 
plant as waste, and burned during the clinker 
process. For tho purpose of obtaining numeri 
estimates we will at first suppose that the cc 
contains 85% of carbon, and that about F 
(7*03) of it is removed and lost during clinkeri 
The value of (M — N) is then 1800 lb. Neglect: 
the small heat change (A"+B", etc.) taking place 
the clinkering process, we can assume that a f 
is arrived at m the water-gas process whi 
molecules of carbon are gasified as water-: ore 
(150 — x) lb. -molecules of carbon are ga^ va " 
blow-gas. If we write 0 . ft 

P= a-b+c+e-f-g " 

— q= — a' — b'+d'+e' — r — g' 

where p, a, — b, are the numerical value of the syn 
used in paragraphs 3 — 5 when the same quar \ 
of carbon is gasified in the run and blow pro r 
say, 10 lb. -molecules ; then balance could be attt , 
when,, (150 — x)p =* — x X q, or x = 150 p / ( p V 
We will now consider the blow and run proof/ 
separately, taking the run process first. ^ f u 

10. The ruv . — British water-gas practice, ^ 
w r e do not propose to criticise or to justify, ai 
the manufacture of water-gas approximating t< 
following composition : — CO., 5*5, CO 39*0, H. 
CH 4 0.5, N 2 6*0%. 


k 


1 


1 


Tho value of — q for 10 molecules of carbon gasif 
as water gas, must of course depend upon the im- 
position of the gas produced, but it will not, under or 
nary circumstances, vary very materially w ithin 
small range over which the composition of < 
water gas departs from the analysis given abo 
We can therefore eliminate one of the variables wh 
affect the efficiency of water-gas production, at 
expense, in a small degree, of completeness of c 
analysis, but with the advantage simplifying 
treatment of the subject enormously. As engine 
think of water-gas in terms of thousands of cub. 
at 60° F. (15*55° C.) and 30 in. of mercury, saturat 
we shall use these units throughout. 


1 1 . Taking the gas of the composition given abi 
as standard and assuming that 1000 cub. ft., 60 e 
and 30 in., saturated is equivalent to 2*596 lb. ft. me 
cular volumes, we have for each 1000 cdb. ft^of g 
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Lb. -mole. 

Lb.-mols. 


constituent 

carbon 

CO, 

0-14278 

0*14278 

CO 

1-01244 

1-01244 

H, 

1-27204 

— 

ck 4 .. 

0-01298 

0-01298 

N, 

0-15576 

— 

Total . . 

2-59600 

1-10820 

12. Since the basis of calculation is 

10 lb.-mols. 


| carbon, this quantity is equivalent to 8500 cub. 
t of water-gas at 60° h\ etc., and contains : — (X) 2 
2222, CO 8-6606, H 2 10-S887, CH 4 0 1111, N a 1*3333 
L.-mols. 

[13. If 85% of the steam supplied to the generator 
I decomposed we have from the above (per 10 lb.« 
k 0 ls.) : — Steam to generator, 13-0712; steam decom- 
^se<l, 11*1109; steam with gas, 1*9603 lb.-mols. 

14. The sensible heat of steam to generator (d') = 


0,950 C.H.U. 

15. The heat of formation of water-gas (a') can 
io calculated from the C0 2 , CO, and CH 4 content 
if the gas, above, and the equations : — 

0 + 2H.O — 2 H, + Cu, — 20900 C.H.U.* 

C + H a O — H,+CO— 31000 
C + 2H,0- CH 4 +20350 


17. The evaluation of the minor factors o' r V $ 
and G' will be dealt with later. 

18. The blow process . — We will again take 10 lb.- 
molecules of carbon as our unit, but to avoid a vast 
amount of arithmetic, we will first suppose that the 
plant is blown with dry air, treating the effect of 
moist air separately (§ 26). We have now to 
consider the fact that the heat of formation of the 
blow gas, for any definite quantity of carbon gasified, 
varies very materially with the nature of the product, 
whether rich in carbon monoxide or rich in carbon 
dioxide. We have, therefore, to consider the heat 
of formation (a) to be a variable, and the best wo can 
do towards simplifying the problem is to find a con- 
venient way of connecting the value of a with the 
composition of the blow-gas. This can best bo done 
by representing the’ molecular composition of the 
blow gas by C0 2 /C0 = (10 -n)/n, where n Ib.-mole- 
cules of carbon" monoxide are produced for each 
10 lb. -molecules of carbon gasified. This system 
has the advantage of giving us linear relationships. 
We will then calculate the values of a, b, and c, for 
values of the CO t /CO ratio between 1/9 and 9/1. 
The data will be found in the following table 


CO ,/CO 

position (lb. -molecules) CO, 

CO 
N, 

position ( %) • • GO^j, 

N* 

jquivalent (lb.-mols.) 
lo heat of blow -gas (b) 600° 

800° 
1000 ° 

of formation (a) . . 


1/9 

3/7 

1-00 

3-00 

9-00 

7-00 

20-69 

24-45 

3-26 

871 

29-32 

20-32 

67-42 

70-79 

26-19 

30-95 

-129200 

-149100 

-175150 

—202250 

-222450 

-257650 

336250 

472100 



5 00 

7-00 


5-00 

3-00 


28-21 

31*98 


13-09 

16-67 


13-09 

7-J 2 


73-82 

76-21 


35-71 

40-78 


— 1 G9000 

-198950 


— 229950 

-257400 


— 292800 

-328000 


607950 

743800 


9/1 

900 

1-00 

35-74 

19-67 

2-19 

78-14 

45-24 

-208850 

-284000 

-361160 


875650 


[bio heat of air 20° C. 


4200 


4950 


6800 


0550 


7250 


rat of formation of water-gas (—ft') 

U. 


-291,1 


950 


I , The sensible heat of the water-gas leaving the 
5 depends upon the efficiency of the heat inter- 
ge between the water-gas and the coke in the 
r layers of the fuel bed. It is a variable quantity 
?ry material importance. It can be calculated 
the data given above in the manner indicated 
ir previous paper (loc. cit ., p. 1). The following 
iie values between 400° and 1000° C. : 

Tomiwratufo. Sensible boat of wator-gas. 

«e. (-*>') 

40Q . , — 68700 C.H.U. 

000 . • ~ 10*900 

800 .. — 142350 

1000 . - —181100 


'Coke carbon l» assumed U> be ft fmm of uubon appioftchin^ 

. amorphous carbon were used in On- watet-gns process one might write 
>r the main reactions : — „ . . . , 

(i) 11.0 (steam) -U,0 (water) ) 

(ii) - 2H,0 (steam) j-Bi78a 

O (graph.) )0, ^ eO, i #4-70 

(iil)2C0 + O # m 200, 1 

(iv) O (graph.) \ H,0 -- OO+H , "f. 14 ’’ 0 

, Has a nmxTrmlm'Slflbowt^ar/u'loV'm 

nit as the change represented by equation (v) te independent of the react on 
.■akmg place between the gases and the coke, increases In v J 
t< mperature, and U catalysed by ash, it is ipdte possible that, if the 
hi^-d is amorphous carbon, more than an equivalent of the 
T net ion (v) becomes available during the blow, and less tlum anei qul Ivi alent 
s'-t. free during the run. This la ft complication which ^ yet been 
•nsldored. The- following values for the main reaction have been used . 
r 0,-CQ,+ 94750; C+H, 0,^00 + 11,-3X900. 


19. Minor gain s and losses. The sensible heat of 
the coke at 20° 0. equivalent to 10 lb. -molecules of 
carbon is given by : — 

o or e'— 10 X 12 x 0-195 x 20/0-85-550 C.H.U. 

assuming that the coke contains 85% of carbon. 
Assuming that it contains 12% of ash the sensible 
heat of the ashes at 300° is given approxi- 
mately by : — 

„for — f' — — 10 x 12 x 12 >;0 2 x 300/85 say, - 1000 C.H.U. 

The radiation and conduction loss is taken as 
2% on the calorific value of the fuel, distributed 
1/3 to the blow process and 2/3 to the run 
process, as the loss depends upon the time of 
operation. We have then, 

. - g - I 2000 C.H.U. ; - g' - - 24000 C.H.U. 

20. Assuming that tho composition of the water- 

gas corresponds to the analysis in § 13, and that 
p and — q represent each 10 lb. -molecules of carbon 
gasified in the blow and run processes respectively, 
we can calculate their values when the following 
facts are known : — The temperature at which tho 
blow- gas leaves the fuel bed; the temperature at 
which the water-gas leaves the fuel bed; the ratio 
C0 2 /CO in the blow-gas. The results are given m 
the following table : — . 





f ournml of tfo Socioty of Chemical industry, ^ 

D eo. 19, IQK.j T*UV^ PUBLISHED RE SULTS OF TkHTS OF WaTHK-Ga8 PLANT. 35»T 

The reduction' ta the velocity of flow is a , 

msequence of increasing the resistance of the fuel " ave * or sensible heat of steam to generator 
ed. (§§ W. 17) : — • 


20. The effect of moisture in the air on the efficiency 
f the water-gas process cannot actually be neglected, 
f lough the application of the necessary correction 
mild have involved a vast amount of arithmetic, 
he following calculation based upon the case in 
hich the air was half saturated (54%) at 
f> f>° C. indicates the magnitude of the effect pro- 
uced. In this case the air contains : — 

Lb. -molecules 

f Oxygen 0*001112 

Water 0*0000275 ' 

1 27. We can suppose that the water is decomposed 
:)inpletely, yielding 0-0000275 lb. -molecule each 
f hydrogen and carbon monoxide. We can then 
ork out by the laborious process of trial and error 
le quantity of carbon monoxide and carbon dioxide 
roduced by the oxygen in the mixture. Wo will 
ice the case in which the ratio of the total C0 2 to 
ic total CO is 5/5. We have then : — 

CO CO a H a 

tom 0 0000275 H s O . . 0 0000275 0*0000275 

■om 0*001112 O a .. 0*0007225 0-0007498 

Total . . . . 0*0007500 0*0007498 0*0000275 


1 . Stoam preheated to 700° C. 

»• „ „ 300° C. 

3. „ dry at 100° 

L „ 5% Maturated 

5* „ 10% 


C.H.U. 
78400 
32050 
10950 
3050 
— 3050 


31. If we take as an example the case in which 
the ratio C0 2 /C0 is 5/5, and the blow-gas and water- 
gas leave the fuel bod at 800° and 600° respectively, 
we have : — 


1 2 3 4 5 

37 1 350 37135T) 371350 371350 371350 
q*(° 00 ) •• ' -.342900388050410350417050425050 


P+q -- -- 714250 700000 781700 789000 790400 

Volume of water gas 00750 62750 01000 60450 59850 


32. There aro three very weak points in all 
investigations on water-gas production, the results 
of which have not as yet been published. These 
are duo to : — 


(i) failure to measure the amount of air 

entering the plant, 

(ii) lack of means of recording loss of carbon, 

(iii) inaccurate estimation of the sensible heat 

of the gases leaving the plant, 


For 10 lb. molecules of carbon 
i -at of formation of H t and CO from water 

-666/7 x 0-0000275 X 31000— -5700 
eat. of formation of CO from oxygon 

000/7 x 0*0007225 x 26830 -- 1 29200 
ont of formation of CO a from oxygen 

6667 X *0-0007498 X 94700 — 473700 

Total 597200 


Where the air is supposed to be dry (§ 22), the 
;at of formation of the blow-gas for the (JO 3 /0O 
•tip 5/5 was found to be 607950. 

H. To demonstrate the effect of moisture in 
Ttir we will tako the particular ease in which the 
fceratures of the blow-gas and water gas were 
I and 600° respectively. Wo have now : — 


I Air 54 % 

| Maturated 

fp 300600 

n 410350 

(P 1 q) 770950 

Volume wator-gas . . 60050 


Air dry 
371350 
-110350 
781700 
01050 


a he difference amounts to 1000 cub. ft. per ton of 
Jboke. 

J 29. This calculation shows how important it is 
|o avoid condensing moisture in the plant. Leakage 
of steam into the generator during the blow may also 
reduce the efficiency of gas production very 
considerably. 

30. It is obvious that preheating the steam used 
in the run process must increase the efficiency of 
gas production, and on the other hand, that wet 
steam must have the opposite effect. In order- 
to investigate the effect of preheating and of satura- 
tion we will take cases between the extremes of 
preheating to 700° C. and 10% saturation. 
Thus, for 10 lb. -molecules of carbon gasified we 


If the volume of air entering the plant were 
measured it would then be possible to cheek the 


1 . Period of tost 

X.D. 
47-73 hr. 

V.f (iooiui) 
47-75 hr. 

2. Duration of clinkering . . 

3*33 hr. 

6*77 hr. 

3. Gas por ton of dry coke . 

0 1% 

o 7 690 cub. ft. 

14*2% 

51280 cub. ft. 

4. Gas per hour of gun 

making 

27520 cub. ft. 

27400 cub. ft. 

5. Calorific* value . . 

290 B.Th.U. 

301 B.Th.U. 

0. Goa in therms por ton . 

170*8 

154-5 

7. Stoam to generator, lb. 

por 1000 cub. ft. 

34*6 

33*0 

8. Carbon in 1000 cub. ft. 

water-gas 

14*29 

11-52 * 

9. Carbon in equivalent 

blow-gas (?) 

15*63 

18-80 

l0. C0 8 /CO iii blow -gas 

1 . Tempo rature of water-gas 
at exit. . . 

4*67/5*33 

4-88/5 12 

365 

520 

12. Temperature of blow -gas 

at exit .... 

600 

330 

3. Depth of fuel hod 

5 ft. 

6 ft. 

4. Composition of 

water-gas .. CO., 

4*5 

4*2 

CO* .. 

40*7 

41-4* 

CH 4 .. 

0*6 

0-8 

H a .. 

49*2 

49 2 

N a .. 

4*9 

4-3 

<K .. 

0*1 

0-1 

5. Composition of 

blow -gas .. CO., .. 

12 1 

12 2 

CO . . 

13*8 

12-8 

Off, .. 

0-3 

0-5 

H* 

2*4 

3-0 

N, -- 

71-3 

71-3 

o 2 .. 

0*1 

0-2 


quantity of carbon gasified in the blow, which has 
hitherto only been arrived at as a difference. There 
is no doubt that the loss of carbon in clinkering, 
and otherwise, may be large ; and with a view to 
illustrating this point we will again refer to the 
experiments mentioned in § 6. Some of the more 
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important data relating to these experiments are 
tabulated on p. 359 t. 

33. In these two tests the rate of production of 
water-gas was almost identical — viz., 27520 and 
27400 cub. ft. per hour of gas making, the difference 
being hardly outside the possible error of measure- 
ment. The difference between the compositions 
(4 the water-gas and blow-gas was very small, and 
every factor influencing the efficiency of gas pro- 
duction points to a higher efficiency in the Test VI. 
Yet the output of water-gas in this test was very 
considerably lower than in Test X, 1). Careful 
analysis of the results gives no explanation of the 
apparent discrepancy, which appears to be in 
some way connected with the fact that in Test 
X, I), clinkering occupied only 6-1 % of the total 
period of the test, whilst in Test VI. it occupied 
14-2% of the period. A water-gas generator cannot 
bo kept open for long periods without the com- 
bustion of a considerable quantity of fuel taking 
place in it. This may in some measure account 
for the difference in the yield of water-gas, which 
has certainly nothing to do with the change in the 
depth of tin* fuel bed. 

34. With a view to ascertain the cause of the 
apparent discrepancies we have worked out balance 
sheets for the two tests on the lines which wo have 
indicated. The facts recorded in the Reports 
Nos. VI. and X. have been accepted as published, 
and it has only been necessary to make an independent 
estimato of the loss by radiation and conduction, 
which is taken as 2% of the calorific value 
of the fuel. This is twice the allowance usually 

X.D. 

blow. Hun. 

Heat of reaction 

A .. 4315950 — — -2011350 

Sensible heat of : 


Goa B 


-- 1100050 



-702350 

Air C 


27150 — 





Steam P 


— — 

145950 



Coke E 


4600 — 

4150 


Ashes F 


-.33550 


-30550 

Radiation etc. (1 


— _ 00000 


-240000 


43 

17700 -1200200 

150100 

-2984250 



P -3147500 Q 

= — 2834150 



P-f-Q -313350 





VI (moan) 





Blow 

Run 

Heat of road ion A 

4802700 


- 1 802500 

SejiMtblo heat of 





(rllH 

B 

- 954250 


- 421200 

Air 

C 

29500 



Steam 

P 


120350 


< ’oko 

E 

4950 

3800 


Ashes 

F 

- 41800 


— 32100 

Radiation etc. 

G 

- 60000 


- 240000 



4837150 — 1 050050 

124150 

- 2495800 


I* — 3781 100 -2371650 

r+Q- 1409450 


made in gas-producer practice. The total loss by 
radiation has been allocate^ to the blow and run 
process in the proportion 1 jjL the ratio of the blow 
and run periods. The baiai^b, sheets refer to a ton of 
dry coke. This was to be expected. 


35. The difference between the algebraical sum! 

of the quantities under the headings Blow and Run 
for Test X.D. is relatively small, and of the sign 
which w r ould have been anticipated, since errors in 
the temperature measurements, and loss of carbon, 
would tend to make the algebraic sum positive. 
The error is of the order of 10%, and with 
a view to ascertain the cause of it we first 
adjusted the results on the basis that the temperatuie 
measurements were 100° too low both for the run 
and blow processes. We then obtained the following’ 
result : 8 ‘^V« 

(J.H 8 "Vr 

Sensible boat of blow -gas 700° .. .. 130 Vi 

,, ,, ,, water-gas 620° . . . . 84*f COk'-J 

of th 

Introducing those quantities into the balaneoreas 
we obtain the result : — > gase£ 

Total of quantities under blow (P) 294 P att geS 

„ „ „ „ run (Q) . . 297P nowl 

We have now run past the balance point, ^bonl 
assume that about 5 per cent, of the carboy 
is assumed to bo gasified as blow-gas is real withY 
and that the gases really leave the fuel be^gj^d 
temperature about 50° hotter than is re 3 fu e ]/ C( 
by the pyrometers, we shall arrive at 
balance. — t — rr 

36. For the series VI. (mean) the value of i ,1 1 
is very large, a circumstance which is probably - 
connected with the long clinkering period and the 
consequent loss of carbon, which is set down as 
carbon gasified in the blow process. This makes 
the calculated value of the heat of formation of the. 
blow gas too high, whilst the fact that the tempera- 4 
turo observations are probably too low makes the 
apparent numerical values of the sensible heat 
the gases too small. It must be remembered thy — " 
the investigation described in the Sixth Rel^. 

of the Institution of Gas Engineers was carried V- 
on a public utility plant, without interfereing ' f 
the operating routine, and the authors have n * 
regarded it as covering much more than a genl 
test of the efficiency of the process. 

37. Finally, since the water-gas produced fl 

Tost X.D. approaches in composition to whatj^ 
have considered to be the standard (10), we 
apply the formula which we developed in the earH 
part of the paper to recalculate the water-gas output 1 
in this test. The result is as follows : — q, 

1. Water-gas por ton of coke, dry 

2. Carbon gasified per ton of coke 

3. Water gas per 1800 lb. carbon 

4. Temperature blow-gas-f-100 o 

6. „ water-gas -} 100° 

6. P, from tablo in § 28 

7. Q, from tablo in § 28 

8. Volume of water-gas from formula § 28 


4 


57G90 cu. ft J 
1720 lb. .<u 
00130 cu. fti § 
700° ~ 

620° 

383200 < 

417850 < 

61420 cu. ft. v 


)130 cu. fti 
700° C. Ur 

i2o° c. r 

200 C.H.U / 
850 C.H.UI k 
420 cu. ft! s 


The agreement between items 3 and 8 is as close as 
can bo expected. 

38. We can now deal with the experiments of 
which the results are published in Technical Paper 6 
of the Fuel Research Board. These were carried out 



I Journal of the Society of Chemical Industry. x 

\ uec. 19, I921.I TBAVgBa.-r-A OPTICAL STUDY OF THE PUBLISHED ResVWS OF TESTS OF WaTEB-GaS PLANT. 381 T 


Util a view of contrasting the Dellwik-Fleischer 
iystera* of operation, in which a high blast velocity 
uid a shallow fuel bed are used, with the usual method 
,f operating a Humphries and Glasgow plant, in 
Hitch the fuel bed is of the order of 6 ft. to 7 ft. 
Vs has already been pointed out, more certain 
i formation would have been gained if the depth of 
i i el bed and the blast velocity had been varied 
ndependently. 


39. It may be pointed out that in tests 1 and 2 

1 )1 a lit was really being tuned for the final low fuel 
tost 3, and that test 4 corresponds to normal 
tiee. We will only discuss the results of the last 
tests. 



two testa. 

1 

2. 

3. 

4. 


d of tost, hour 

02 0 

30-5 

5 10 

48-0 


d of gas making . . 

60-4 

30-6 

40-9 

34-6 


por hour of gas 






king, cub. ft. 

10150 

11400 

1)350 

21850 


K>r ton of dry ooko . . 

03950 

02900 

05000 

59050 


iral. gross . . 

■270-5 

284-0 

282-0 

290-2 


ns per ton of dry 






CO . . 

178 

179 

185 

175 


bed depth, ft. 

3-5 

3-5 

4 

7 


lary air por minute 






Lnng blow 

4795 

4980 

4740 

3310 


m por minute during 






n, lb. 

10-51 

8-22 

7-70 

IS -85 

■tor-gas CO 2 . . 

8-30 

5-30 

0 00 

4-50 

1 o, .. 

0-15 

0-10 

0-10 

0-10 

1 CO .. 

35-55 

39 GO 

39-00 

4 1 -60 

H, .. 

50-55 

48-60 

49-20 

50-44 

CH 4 . . 

0-20 

0-30 

0-10 

0-25 

N, .. 

5-30 

6-10 

5-00 

3-15 

>\v 

-gas CO 2 . . 

19-5 

19-3 

19-00 

14-55 

( > a •• 

0-1 

0-8 

0-33 

0-10 

CO .. 

2-2 

2-08 

2-84 

9-29 

H« • • 

0-8 

0-24 

0-51 

3-71 


CH, 

0-0 

0-07 

0-48 

0-77 

Bp N a 

76-8 

77-30 

76-78 

71-58 

w 


9/1 8-75/1-25 

8-70/1-3 6 

•22/3-78 


fcewnutes . . 

4 

4 

4 

1 


Klin vi tea 

0 

0 

0 

4 


Kraturo, blow-gua 

... 

— 

800° 

745° 


■rature, water-gas 

— 


050° 

040° 


! lt must be admitted that the measurement 
temperatures of the gases leaving the generator 
latter of no little difficulty, particularly in the 
i the blow -gas, when the blast velocity is high, 
blast period short, and the temperature of the 
fiow-gas consequently high. Under these circum- 
a nces the drop in temperature of the gas as it 
fives the generator must be very rapid, and error 
likely to arise through radiation from the thermo- 
notion, if it is not shielded, lag in the heat inter- 
Sange between the gas and the thermo junction, and 
•g in the heating of the thermojunetion to a uniform 
‘mperature. All circumstances combine to increase 
Hie difference between the true and observed tem- 


peratures. Although the temperatures in the table 
ibove really represent the maxima recorded, 
t is possible that they are still actually below 
lie true temperature of the gases. The measure- 
ment of temperatures under the conditions 
which we are considering would repay further 
study. The quantity of primary air consumed per 


minute during the blow is in no case the result of 
direct observation, and there is no evidence which 
would enable us to differentiate between the carbon 
gasified as blow-gas, and the carbon consumed 
during clinkcring. 

It is therefore hardly worth making the laborious 
calculations involved in the compilation of a balance 
sheet. However, as the composition of the water- 
gas in both tests approaches to that of our standard 
we may use the formula to calculate the quantity 
of water-gas which the experiments should yield, 
supposing that the data tabulated are correct, and 
also supposing that allowances have to be made 
for incorrect temperature measurement, and for 
loss of carbon, reckoned as percentage loss on the 
carbon gasified as blow-gas. The following are the 
results of the calculations : — 


Temperature 
of blow -gas 

No loss 

Test 

3 

5 % loss 

10% Ions 

860° 

72600 


70810 

09220 

900° 

07200 


05930 

04190 

745° 

00080 

Test 

4 

04880 

03150 

815’ 

02770 


61130 

59400 


Comparing these figures with item 5 in the previous 
table, it will be clear that the results of these tests 
would require considerable correction to make them 
balance. However, as they are strictly comparable 
they show quite clearly that the high C0 2 /C0 ratio 
in the blow gas is a factor which makes for efficiency. 
While the conditions arrived at in Test 3 make for 
the higher gasification efficiency, they necessitate the 
slowing down of output, a matter which wo are not 
now considering. 

41 . It has been shown that in studying the results 
of tests carried out on water-gas plants, balance 
sheets should be compiled showing, not merely that 
the total energy of the fuel is utilised, but also the 
relationship between the run and blow processes. If 
a balance is not then obtained it is clear that the 
experimental results are at fault. Study of the 
published results of experiments shows that they are 
subject to error partly owing to errors in estimating 
the sensible heats of the gases leaving the generator 
and partly to the fact that, as no allowance is 
made for loss of carbon, otherwise than as ash, 
clinker, etc., the amount of carbon supposed to be 
gasified as blow gas appears always to be too high. 
In order to extend our knowledge of the subject 
experiments should be carried out in which one factor 
only is varied at a time. Thus, by keeping a constant 
depth of fuel bed and changing the velocity of the 
blast, by maintaining a constant blast velocity and 
varying the depth of fuel bed, and by varying the 
size and quality of the coke when the other two 
factors were kept constant, uc . should obtain 
definite and valuable information as to the exact 
influence of these important factors. Measurement 
of the amount of primary air entering the plant would 
also serve as a valuable check on the consumption 
of carbon in the blow process. 
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THE POLYMERISATION OF DRYING OILS. 

RY R. 8. MOKRKLL, M.A., PH.I>., F.I.C. 

Iii a communication entitled “ Ueber die sogenannte 
Polymerisation dor trockencn Oele ” (Z. angew. 
(‘hem., 1924, 37, 720; B., 1924, 910), H. Wolff 
.states that drying oils which have been thickened 
by heat, and the acids obtained therefrom are uni- 
molecular in camphor solutions (Hast, Ber., 1023, 
55, 1051), and that tin* previous determinations in 
the case of the oils have given too high results, 
owing to the associating character of the solvents 
employed. 1 have been unable to find in Wolff’s 
paper details of results obtained in the ease of the 
thickened oils, although a table is given, showing 
that the acids obtained from the thickened oils are 
essentially unimoleeulur. The value of Wolff’s 
conclusions rests entirely on the production of data 
obtained directly from the oils and not from the acids, 
and judgment must be reserved until these results 
are forthcoming. In the meantime it is advisable 
to point out that the results relating to the acids 
are not new'. Tn 1915, after careful determination 
of the physical and chemical properties of thickened 
linseed oil (its acids and methyl esters) it was pointed 
out that the molecular weight of the two components 
of thickened linseed oil separated by means of acetone 
were 1788 — 2517 (oil insoluble in acetone) and 904 — 
975 (oil soluble in acetone). The molecular weights 
wore determined in benzol solution, and it is surprising 
that one part of the mixed glycerides (50%) should 
show groat association, and the other part only very 
little, if benzol were considered as acting solely as a 
strongly associating solvent. Similar results were 
obtained with thickened poppy seed od and China 
wood oil (J., 1915, 105). 

Although the accuracy of the method using benzol 
as solvent for determining the degree of polymerisa- 
tion has been criticised (d Oil and Col. Chem. Ass., 
1924, 7, 153), it must be admitted that some form of 
polymerisation is indicated. In an earlier paper 
(1915) L pointed out the anomalous results that aro 
obtained with the fatty acids, using benzol as solvent, 
and in the later communication (1924) T compared 
the results obtained by using glacial acetic acid with 
the stearic acid solvent method of M. Y. Seaton and 
(«. B. Sawyer (J. lnd. Eng. (‘hem., 1910, 6, 490 ; 
Biltz, Z. physikal. Chom., 19, 385). Wolff’s com- 
munication respecting the molecular weights of the 
acids from the thickened oils is not new. Both the 
acids and the methyl esters obtained from thickened 
linseed oil and China wood oil show only slight 
increases over the uni molecular state (J., 1918, 
181 t), but on distillation in vacua they give unimolecu- 
lar distillates and multi molecular non-volatile residues 
(J., 1918, 37, 181 t). It was shown that the poly- 
merisation was not intra- molecular from the examina- 


— 1 • -■ t •, ====y<====== 

tion of the methyl esters obtained from thickened 
China wood oil. In my last communication' ( 1924 ; 
the peculiar nature of the change is discussed in the 
light of evidence from the iodine values. It wa? 
pointed out that owing to the values obtained witlj 
varying times of contact with the Wijs reagent, i 4 
was inadvisable to construct graphs represents 
the degree of polymerisation. The methyl est^ 
from thickened China wood oil (insoluble in acetora 
with a molecular weight in benzol of 393 show’ll 
iodine values rising from 138 (1J hours’ contact) 

168 (6 days’ contact) ; China wood oil, heated 
three hours at 205°, and insoluble in acetone, . n 
76*5 (1 hr. contact), rising to 150-8(18 hours’ cont&j V| 
linseed oil, thickened at 260°, showed iodine values 
varying from 121 (1| hours’ contact) to 136 (20 hours’ 
contact). Mention must be made of the increase in 
the molecular weight of oxidised a-elesosteario acid 
(in glacial acetic acid) and the ready gelation ol 
oxidised linseed or China wood oil compared with th 
corresponding oxidised ethyl esters (Chem. So« 
Trans., 1918, 113, 124 ; J. Oil and Colour Chen-w 
Assoc., 1924, 7, 159). ic 

Until more is known of the process of gelation )S i 
is inadvisable to dismiss the conclusion that son^ 
form of molecular polymerisation occurs. 

The composition of the oils plays an importatn; 
part, in their coagulation, either by heat or oxidati<^ 
moreover, the presence of the glyceryl group favc^ 
the setting of the oxidation product and the inc/ea»t 
in viscosity when heat is applied. The setting is 
sensitive to the presence of small quantities of 
apparently inactive substances, which may or itnay 
not affect the rate of oxidation of the oil. An 
explanation from a colloid standpoint is ahvays 
attractive, but it is not always satisfactory from a 
strictly chemical point of view. The influence ci 
composition on the coagulation of oil systems d *! 
not admit an interpretation from a mere consider* ti 
of variable degrees of dispersion or sizes of aggre^\ t' 

It is possible that the so-callod polymerised oil** 
instances of special molecular complexes of dispH J 
material permeated by the dispersion medium w\* 
is of the same chemical composition (R. Zsigmo|* 4 
Z. physikal. Chem , 1921, 98, 14). The thicken! "U/J 
drying oils, especially China wood oil, fromfyl 
experimental evidence appears to be a borderi Jr 
case, whilst in linseed oil changes in the arranger^ V. 
of the etbenoid linkages must not be overlooked. 

The experiment described by Wolff {loc. cit p. 73^ 
in connexion with changes in a China wood r\ 1 fi J 
illustrates “ syneresis ” or a possible lattice struct! A 
of linoxyn enclosing unoxidised oil. This occur! 
in most drying od films in which the oxidation haf 
been superficial. It has been shown by the preset , 
author that a surface of an oxidised China wood oil 
film is active and this activity is manifested long 
after the film is hardened. 
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THE BANDED CON- 
DERBYSHIRE COAL. 


BY H. D. GREENWOOD, M.SC., A.I.O. 
nomenclature originally introduced by Stopes 
Wheeler to distinguish between the constituents 
banded coal has been generally adopted, and the 
mictcristics of the four ingredients — f u sa i n , durain, 
rain, and vitrain — are well known. The proper- 
of these bands from a number of coals have boon 
\stigated by several workers, 
ideswell and Wheeler (Chem. Soc. Trans., 1919, 

, 019) made a detailed analysis of a New Ham- 
coal, together with a distillation in vacuo at 
’ ; Lessing (’bid., 1920, 117, 247 — 250) oxtended 
e investigations to laboratory distillation tests 
^00° and 900°, and also to analyses of the ash from 
i different bands. Analyses of the bands from the 
p Hard Scam, E. Kirby Colliery, are given by 
ran ov and Francis (Fuel, 1922, 1, 219). 

Jbt impression gathered from a survey of these 
pits is that there is a general gradation of certain 
[parties of the four constituents in the order, 
rain, elarain, durain, and fusain. 

?he ultimate analyses show a gradual rise in carbon 
1 fall in oxygen content, and the above order 
>ears to hold also for the other properties investi- 
ed- 

u results given by Tidcswell and Wheeler may 
J 1 as an example : — 


|j- and 
o-frcc) 


l>or g. 


38-6 

78*5 

13-0 


% 

10-2 

40-8 
79*1 
13 4 


Duralu Fusain 


80-8 

11-8 


220 

84-7 

9-7 


184 c.c. 206 c.c. 104 c.c. — (Lessing) 


/estigators agree in finding differences in the 
properties. The vitrain and elarain give 
ollen > coke, whereas the durain undergoes 
ly no change in volume, and fusain is entirely 
of coking properties. 

lie following paper are recorded the results of 
pmination of the banded constituents of a Derby- 
coal from Flock ton and Parkgate seams < f 
ngton Colliery. The examination is. divided 
two sections :• — 

Analyses and distillation in small silica retort. 
Examination of the resulting cokes. 

Experimental. 

Hie coal samples were obtained by picking lumps 
from truck deliveries from the colliery, these 
mg selected so as to show their banding clearly, 

1 the bands then separated bv hand. 

!'he durain and elarain, which formed well-defined 
nds, were easily distinguished and separated, 
hough care was necessary that no thin laminae of 


durain were present in the elarain bands, and vice 
verm. The detection and separation of the vitrain 
presented greater difficulty. 

On casual examination the elarain and vitrain were 
very similar, but the latter had a more brilliant 
surface lustre which was not banded as in the elarain. 
The vitrain, which was almost vitreous in texture, 
when broken into small fragments showed a distinct 
conchoidal fracture, whilst the elarain split into 
parallel larnina\ 

As the vitrain only occurred to a small extent in the 
coal and in very thin bands, its separation from 
the matrix was difficult, and it was only after the 
examination of many samples that the vitrain was 
found in bands sufficiently large to allow of its separa- 
tion. 

The samples thus obtained were ground to pass a 
sieve of 60 meshes to the inch, and stored in air-tight 
bottles. 

Proximate analyses of each were carried out 
according to the methods of the American Chemical 
Society. 

Distillation tests . — The distillation at IKK) 0 was 
carried out in a small silica retort, heated by a 
specially designed gas furnace. The furnace was so 
constructed that the front 4 inches of the retort could 
be raised to the distillation temperature before heating 
the rear portion containing the coal, providing a region 
where the volatile matter evolved during the early 
stages of the distillation might be superheated and 
thus give some approximation to the conditions 
prevalent in a horizontal retort in practice. 

Ton grams of coal were placed in the rear portion of 
the retort in order that the volume of free space 
immediately above the coal might be the same in each 
experiment. The liquid products were collected in 
a water-cooled U-tube, and the gas passed, 
via an acid bubbler, to a gasholder, which was filled 
with water and glycerin. The pressure in the 
apparatus was maintained uniform throughout the 
distillation by the constant-level device described 
in the Fuel Research Board Report, No. 1. 

The retort and condenser were weighed before and 
after the experiment to determine the yield of coke 
and liquid products. The tar was dissolved in 
chloroform and the liquor separated and measured ; 
the tar adhering to the side tube of the retort was 
burnt off and the loss in weight recorded and added 
to the bulk of the tar. The gas analyses were carried 
out in a modified Orsat apparatus and the nitrogen was 
determined by direct combustion over copper oxide. 

Discussion of results . — The proximate analyses 
(Table I.) of the elarain and vitrain were very similar, 
and the low ash content' of all except the fusain was 
noteworthy. The gradation of properties which 
has been observed with other coals ( loc . cit.) is hot so 
well marked in the present instance. 
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The moisture content follows tin* order observed 
with other coals, but the durain lias a considerably 
higher volatile content than the other bands, and 
the ash is practically the same for each band, ex* 
eluding the fusain. 


D<*n*ily 

/‘ro runoff an at inn - 
MoiMtiin- 

Table 1. 

J iin.ui' Duruiu. 

1 L>4 1 3l(i 

Hid',, 2 HI % 

CkiMiu. \ it lain, i 

J 317 1 312 

2 ,«0% 3 30% 

Li Uncoil 
coal. 

Volutlle ;i i i « 1 

moist mi*-fit c). 

21 .i 33*2 

30 2 35* i 

34 0 

1* Ki d cal Non . 

78 7 00 8 

01*7 04 0 

DIM 

AhIi 

10 08 2 L 

2 1 2 0 

7*1 


The above figures are not the results of an isolated 
test, similar results having been obtained with many 
samples. 

The fusain must be eonsidered in a class apart, 
since its properties differed greatly from those of the 
other bands. It is marked by a high ash and low' 
moisture and volatile content, in which respect it is in 
agreement with the analyses of other observers on 
different coals. 

The deliveries of this coal sampled from wagons 
in the ordinary way contain from 9 to 13% of ash, 
showing the large proportion of adventitious matter. 

Results of distillation tests . — The three coking 
bands yielded similar results on distillation at 900°, 
as might be anticipated from the proximate analyses. 

The yield of gas was greatest with the vitrain and 
least with the dura in, but for the tar yields this order 
was reversed. 

In each ease, the total volatile matter evolved was 
less than in the crucible test (proximate analysis), 
due probably to the secondary decomposition of the 
tar etc., with the formation of carbon on the walls 
of the retort. 

The composition of the gas was similar for the three 
coking bands and calls for no comment. 

With the fusain. the tar and gas yields were much 
lower and the gas was poorer in quality, containing 
10-5% of methane and 60-0% of hydrogen, com- 
pared with 2S*o% and 49% respectively in the gas 
from the clarain (see Table V.). 

Table II. 

lie, suits of (1 istillohon tests. 

Ci ml a«> Minpleil. Ahh- aiul raobtuio-free coal. 

(in* Total Uas Totul 

Ct nil. Coke. Tar. Liquor. c,t, 10 \olu- Coke. Tar. Liquor. o,i\/10 \oln 
% % % K. tile. % Vo g tile. 

Vi train . 05 7 7-7 SO 3405 34*3 07 3 8 1 4 9 3600 85 2 

rl,u ain . 05*4 HO 7 5 33UO 34 0 06*5 103 011 3300 33 4 

Diirntn . 02 3 12 1 ft 1) 3280 37 1 *2-8 12-7 3*4 3440 30*3 

I* Urfiiiri 80 3 3 0 4 8 2 loo ly 7 79*5 4*1 3 0 2710 21 3 

Ecklngton 

(nv ham- 

l»le) .. 00 8 8*0 7:» 3100 38*3 64-6 10*2 3 7 3430 34 0 

In Table II. arc also recorded the results of an 

average test of Kckington coal as sampled in the 
ordinary way ; the relatively high tar and low' gas 
yields will be noted. 

Examination of l hr coirs. 

The cokes, After cooling and weighing, were ex- 
tracted from the retort and the real and apparent 
specific gravities determined by the methods de- 
scribed by Greenwood and Cobb (J., 1922, 181 — 183 t). 


Iri order that the free spaco available for expan 
above the coal might be the same in each test, 
was taken that the coal occupied the same portio 
the retort in each experiment. 

The specific gravities of the original coal and 
cokes are collected in Table 111., and in Table IV 
calculated the changes in volume which take plac 
the coking process starting with 100 g. of coal. 

Table III. 

Physical properties of cokes. 



Itiwiln. 

Durain. 

Clara la. 

Vlt 

Oral gravity 

1*080 

1*877 

1*880 

l*t 

HjH'dtlc gravity 

1 *080 

0*080 

0*000 

Of 

IVjcentage jKiroblty 

. . Nil. 

40 * 8 % 

08 * 0 % 

70 


Table IV. 


C/ uinyrs in no/ uni 

a on 

cokiny 

in silica 

n tort. 

Wright, 

Yolnmt 

i* Total 

Change 

Nohime Dec 

of 

Voluim* 

in ot coke iu vc 


coal 

of coke 

vohimo material Iron 

k'. 

c.c. 

c.c. 

i.c. 

o.e. c*.< 

Ftoatn — 

A 

li 

(A 11) 

(J (A 

Oiiginul coal . 100 0 

After coking ut 900 u 79*5 

08*8 

40 2 

— 28*0 
41*D% 

40*2 - 2f 

-4: 

Jinram ■— 

Oiigmal coal .. 100*0 

After coking at 900 u 00*0 

71 4 

01 2 

- 10*2 
= — 14*2% 

32-0 - 3f 

— U 

t'tarain — 

Original coal .. 100*0 

After coking at 900 u 02*7 

77*0 

104 D 

-f 27*;» 

- -1 35 7% 

33*3 - i( 

--GE 

Vitrain — 

Oilglnal coal .. 100*0 

Alter coking at 900“ 03 0 

701 

1100 

+ 38*9 
- 1-51*1% 

33*8 - 4 £ 

DC 


As is usual, the fusain was entirely devoid 
coking properties, and the residue consisted of 
greyish, non- porous powder with a relatively li. 
specific gravity, as the coal contracted 48-5% of 
original volume on carbonisation. 

The dunlin, which may he regarded as int 
mediate in its properties between the struifi 
coking clarain and non-coking fusain, PT Esq 
sufficient agglomerant to bind the particles t;|yj 
and form a dense, hard coke ; the decr£* MS 
volume was only 14*2%, as compared withLj® 
with the fusain, the difference constituting tllJB 
space in the durain coke. The material retaiNM 
original shape to a large extent, and showed iJHl 
of inter-fusion of the particles. This propBjl 
clearly demonstrated by coking a small cubeWft 
coal, when a similar cube of coke is formed witMBJ 
tically no change in volume. Hi 

Both the clarain and vitrain gave highly 
cokes, especially the vitrain, which showed a te 
dency to “ mushroom ” formation. To the ey 
these cokes appeared very similar, but from Table I 
it will be seen that the vitrain expanded 51-5% 
its original volume, compared with 35*7% for tl 
clarain. These cokes wero completely fused ar 
covered with a film of bright retort carbon 

The low specific gravity of these cokes en 
phasises the expansion which has taken place, tl 
figure 0*981 for the durain being comparable with tl 
average figures for gas and oven coke. The decrcaj 
in volume of the coke material by loss of volatw 
matter was similar for the three coking bands, arc 
in marked contrast to the differences in volume o( 
the coke material together with the pore space*, j 
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Hie centre of both the clarain and vitrain cokes 
s composed of relatively large, and the periphery 
small, cells, showing that the expansion had 
ust the coal against the sides of the retort, where 
‘ pressure of the expanding material prevented 
t formation of large cells. 

Table V. 

(Jan analysis. 


U^S&CO, O, CjjHm CO 11, CJf 4 N g 
iugton coal . . . . 2-7 12 3-8 7-0 40-0 27-7 8-fi 

tin 2-6 1-2 2-9 8-2 60 « 16-5 8-0 

tia 1-0 1-4 3-9 0-8 47*7 26*3 y-0 

tin 2*0 1*3 4 0 6-4 49 0 28-5 8*8 

tlu 1-0 1*3 3*9 6*3 49 5 29*0 81 

On air-free basis. 

ilgtoucoul .. . . 2-9 -- 40 7*4 63*1 29*4 2*0 

im 2*7 3 i 8*9 84*2 17 4 3-5 

On .. • 2 03 4-8 7*5 54*3 281 3*77 

ilit 2-JO -- 4*2 7*2 02*2 30 3 3-94 

tin 2-0 4 1 7 06 52-7 30 9 3 24 


Vhen coal is carbonised in small samples and 
er conditions which allow free expansion, the 
arent specific gravity of the resulting coke is 
siderably less than when the coal is coked in bulk, 
superincumbent weight of the charge and the 
raining influence of the retoit walls then prevent- 
excessive expansion. 

Considering these results from the standpoint of 
bouisation practice, it may be anticipated that 
Is containing a large proportion of clarain and 
rain will show a considerable expansion on coking, 
* being tempered by the durain present. 

Vhere coals are carbonised in the rough, as in 
id-stoked horizontal retorts, the different expan- 
ds of the bands should result in a want of infi- 
nity and a consequently weaker coke, 
lie greater the degree of subdivision of the coal 
'more uniform shoold be the resulting coke, and 
^JMarablc scope is thus offered for the blending of 
‘^'Tpntaining different proportions of banded 
mts. 

Summary. 

le banded constituents, durain, clarain, 
and fusain, of a Derbyshire coal (Eckington 
i have been separated and subjected to 
te analyses and distillation tests on a iabora- 
de. The porosity and specific gravity of the 
tom these tests have also been determined, 
lie fusain may be considered in a class apart 
ts characterised by low r volatile and high ash 
) ; it was further entirely devoid of coking 
los. 

he durain, clarain, and vitrain showed much 
ty in certain properties, but the gradation 
ibove order which has been recorded for other 
oc. cit.) was hardly appreciable. 

■he vitrain and clarain gave highly swollen 
^Jbut the durain showed very little change in 
-A, and even a slight decrease in volume on 
king. 

!•*>) The real specific gravity was practically identi- 
I m all the three cokes, but owing to the different 
Kree of expansion on coking the apparent specific 
ivity was greatest with the vitrain and least with 
3 durain. 


The author wishes to express his thanks to Mr. 
h\ Q. Shaw, Engineer and Manager of the Burton 
Corporation Gas Dept., for permission to publish 
these results. 


NOTES ON ALLOY METALS USED !N 
ALLOY STEELS.* 

BY JULIUS L. V. VOGEL. 

For the purpose of this paper steel will he regarded 
as iron containing small percentages of carbon and 
silicon as essential constituents, whilst alloy steels 
will be regarded as containing in addition definitely 
predetermined quantities of one or more other 
metals. 

It should he borne in mind in connexion with 
steel of every kind that the manufacturers and con- 
sumers are interested solely in its physical qualities. 
For them chemical analysis is merely a means of 
insuring uniformity in successive heats and freedom 
from excess of impurities which are known in practice 
to affect the physical qualities adversely. 

To realise the part played by the different alloy 
metals it is necessary to visualise to some extent the 
structure of alloy steels, and for this purpose a study 
of a recent paper by M. Grossmaim and E. Bainf is 
useful, as it summarises the accumulated knowledge} 
of many workers in this branch of metallurgy. The. 
paper deals with an investigation into the nature of 
high-speed steel which contains tungsten, chromium, 
and vanadium in addition to iron, carbon, and 
silicon. Its properties art; great tensile strength to 
withstand the enormous strain of heavy and fast 
cutting without breakage or distortion, together with 
great hardness, which is maintained even at high 
temperatures. The cutting edge of a tool made from 
such steel will not be softened and become blunt, 
even when it is heated to a visible red by the friction 
and strain of taking heavy cuts at high speed. 

The conclusions arrived at in this and other papers 
arc, briefly : — 

1. That a carbon steel is a definite crystalline 
structure 1 in which the size, chemical composi- 
tion and disposition of the crystals arc regulated 
by the quantity of carbon, the work under the 
hammer and rolls, and the heat treatment. 

2. That in high-speed steel certain of the addi- 
tional metals form true alloys with the iron and 
carbon, and t hereby produce a matrix of greater 
tensile strength than carbon steel, and that 
other of the alloy metals for the most part form 
carbides which are very hard and refractory. 

d. That by suitable preparation, mechanical and 
heat treatment, the finished steel can bo pro- 
duced so as to consist of the matrix through 
which the carbide crystals are evenly dis- 
tributed. 

4. That ft further use of some of the added metals 
is to combine with oxygen or nitrogen in the 
molten steel and carry these elements into 
the slag. 

♦Bead at a meeting o t the Liverpool Section on Nov. 21* 1924. 

(Iron and Steel Institute, September, 1924. 
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With this conception of the structure of an alloy steel 
it is interesting next to study a list of the metals 
which are thus utilised, and at the same time to com- 
pare them with others which, if present in excessive 
quantities, are found to be deleterious. 

A very great number of elements may be detected 
by a complete analysis of alloy steels, but attention 
is only drawn to those which are added or avoided 
intentionally. Further, it must he borne in mind that 
scientific investigation is in progress in many labora- 
tories and factories where alloy steels of every kind 
are under examination. J11 consequence, certain- of 
the elements tabulated are still only under observa- 
tion and not in commercial use? to any extent, but 
these are included for the purpose of comparing their 
properties with those of elements of already proved 
utility. 

The tables arc arranged in the order of the chemical 
groups, but no evidence can be deduced from the 
classification, as the same groups arc found to include 
both useful and deleterious elements, as, for instance, 
chromium and sulphur. 

I 1 able of the elements employed in the manufacture of 
alloy steels. 

A. t’nefnl Elements. 



Sp. K». 

111 p. 

Titanium 

4*87 

2500° 

Zirconium 

0 40 

1800 1 ’ 

Crtibou 

. . 2 3 

40U0° 

Milton 

! ! 2-3 

1 200° 

Vanadium 

5-5 

1680° 

Chromium 

6-92 

1050° 

Molybdenum 

9*01 

2110° 

TuuKMton 

. 18-7 

2800° 

Uranium 

. . 18-7 

1800° 

\buitfaneao 

8 0 

1 240° 

I ron . . 

7-86 

1520° 

Cobalt 

. . . . 8-8 

1490° 

Nickel.. . ... 

8 8 

1452° 

employed an a reagent. 

Aluminium . . 

2 *r.o 

054° 

Considered deleterious or al the bist of no value to alloy steels. 


Copper* 

Tin ... ... 

. . 8- or. 

1084° 

7-3 

232° 

Witlmony 

tvs 

030° 

Ubmuth 

.. 0-7 

270° 

I'hnuphorufi 

V83 

44° 

Armnlcf 

.. 573 

. — 

Sulphur 

. . 2 07 

115° 


• Copper is 3 ait 1 to bo utilised in stum; steels, but Konerully it is specified 
as deleterious in form alloys lor steel making, 
t Volatilises without fusing. 


A study of this table does not convey much infor- 
mation . 

The most noticeable point in the useful alloy metals 
is their high melting point. Manganese alone melts 
substantially below iron. Of the others, cobalt, 
nickel, and chromium have melting points approxi- 
mating to that of iron, whilst the others have very 
high melting points. 

Now manganese, cobalt, nickel, and chromium very 
largely enter into the steel as a true alloy, and impart 
to it definite physical characteristics, whilst 
the metals of high melting point tend more to appear 
in the finished steel as complex crudes held in the 
matrix. ’ vt 

These are generalised staterae$lfi» and only to be 
applied cautiously, but they may** indicate to some 
extent the effects of different elements on the steel. 

. Aluminium occupies a peculiar position. At the 
temperature of molten steel it is readily oxidised, 


and if added to a melt containing ferrous oxide 
effectively deoxidises the bath. Hence it is used 
“doctor ” over-oxidised or boiling metal, ingots fro 
which would be filled with gas bubbles. The al 
minium oxide is light and passes readily to the sir 
floating on the surface. Over-treatment with ah 
minium, which results in some of the metal reraainir 
unoxidised and in admixture with the steel, is four 
to be bad for certain classes of steel. Hence cautic 
is desirable in adding what is, for its legitima 
purpose, a useful reagent. 

Turning to the deleterious impurities, phosphors 
arsenic, and sulphur are all well known to affe<, 
carbon steel adversely, and equally so alloy stee ' 
The proportion of these must in consequence be ke 
very low in ferro alloys or metals used in making alk 
steel. 

Tin is objected to and also copper, for reasons whk 
are not specifically stated. The importance , 
restriction of these metals lies in the fact that wolfrav 
the raw material for making tungsten, is alwy/ 
associated with tin ore, and copper is often presoj 
in molybdenite and must be watched for in aj\ 
minium used for thermit reduction. 1 ^ ? 

Thus, the problem facing makers of ferro alio* 
and alloy metals for stool makers may h(? brie^ 
summarised by saying that the products they supp 
must contain the desired metals within comparatively 
narrow limits, and that they must be free froij 
any deleterious or even doubtful impurities. Fun 
ther, the maker of the ferro alloys must be contcn- 
to realise that his product will be judged more by tl| 
physical properties of the steel produced than by tH< 
assay of the ferro alloys themselves. The only sa 
course is to keep the products as free as possible fro. 
the impurities he wishes to avoid. In the first plac 
therefore, he buys the ores lie? uses as raw mato^ 
on very strict specifications. It is not, of ® 
always possible to obtain all necessary supj^tc 
the highest quality, but prices are redu 
direct ratio to impurities. Broadly speakinj 
ferro alloys such as ferrotungsten, ferrochron 
ferromolybdenum, which are reduced direct!,,', 
the ores by electric furnace or by thermit proJ 
call for the purest raw materials, since the poss| 
of eliminating impurities in the course of manuf, rf 
is very limited. 

The pure metals such as nickel, cobalt, tun*! 
or chromium made by isolating the oxides, ca* 
produced from considerably less pure raw mater ] 
since the impurities can be eliminated lx proco 
manufacture whether by wet or dry methods. \ 

it is obvious from a study of the table that v 
number of elements which ‘ definitely modify j 
physical qualities of steel is very great. Since vary » 1 
quantities of each element have marked effects, t« ^ 
three, four, or more may be utilised in different raff';/ 
to one another, it is obvious that the number ^ 
combinations is almost Infinite. 

The purely commercial problem facing makers 
alloy steels, viz., that of complying with certo 
physical tests, is in itself complicated. Alloy st<d 
to comply with the specification physically may >e 
obtainable by several different mixtures, and the C( st 
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raw materials is an important consideration. For 
dance, if 5s. worth of tungsten gives the same 
i> ults as 10s. worth of molybdenum in a high-speed 
rl, it is obvious which metal will be used commer- 
illy. Thus, it is a problem to which there may 
> many solutions, and fluctuation in price of raw 
aterials may Vary the answer from time to time 
In n costs are considered. 

The demand for a special alloy metal which is 
.tree will, as a rule, create a supply sooner or later, 
I lowed generally by reduced cost. For instance, 
fore the war the ores of tungsten were eompara- 
i ely scarco, but the enormous war demand resulted 
the discovery of entirely fresh sources of supply 
Ld consequent reduced prices. 

|No attempt will be made here to deal in detail with 
I manufacture or origin of the various metals under 
Hussion, but a few words on these subjects may be 
[ul. 

' itanium . — This metal is used in alloy steels, for 
most part as a scavenger to deoxidise finally the 
;al before teeming, and for this purpose it is added 
he ladle. The quantity employed is only sufficient 
this purpose, and none of the metal is to be found 
the finished steel. 

dimerous claims have hpen made for its efficacy 
m ingredient of steel, it can be classed as 
er investigation rather than as a metal employed 
imercially by steel makers. To the extent that 
s used, it is rather in castings than in steel for 
mg or forging. The ferrotitanium is prepared 
electric furnace or thermit methods from rutile, 
.in oral which is by no means rare. 

’irconium is still in the experimental stage, and 
re is no commercial demand in this country. Many 
I makers who have experimented with it have 
Id that the metal cannot be traced in the steel, 
if appears to have gone entirely into the slag, 
very high molting point, and strong affinity 
;en, together with a low specific gravity, so 
>y no means improbable, 
supplies of zirconium ores could be obtained, 
oxide is in some demand as a refractory, 
separation from silica presents a somewhat 
>ru| problem commercially, and restricts its 
ugh cost. 

rfractory purposes high zirconium and low 
necessary, and these points are those chiefly 
telied in examining the ore. 

/ and silicon need not he discussed as they 
u the same sense alloy elements, their presence 
icing fundamental and the subject of adjust- 
her than of addition. 

"turn is an alloy metal that has come largely 
during the last twenty years. It is one of 
; interesting of the series. Its effects on the 
properties of steel are very marked and 
so as an addition to steel containing other 
j metals. 

he chief sources of vanadium arc the sulphide 
i of Peru and the lead vanadate mined in Central 
ca. Vanadium is also found in association with 
uium and in ashes from Peruvian bituminous coal. 


The problem of smelting vanadium for uae by steel 
makers is not altogether simple. In the first place 
the actual product they require is ferrovanaaium, 
containing limited percentages of silicon and carbon 
and 35 — 50% of vanadium. A higher vanadium 
content gives an alloy too low in specific gravity and 
not sufficiently fusible. 

Rich sulphide ores containing 20—30% as sulphide 
can be roasted to oxide and reduced in admixture 
with iron oxide by aluminium. This process was the 
one chiefly in use for some years when the Peruvian 
mines were producing large quantities of rich 
sulphide. The cost of production in this way was 
comparatively low and the product satisfactory, 
although somew r hat higher in silicon than now 
specified by many consumers. 

The reduction by aluminium is subject to sub- 
stantial loss in the alumina slag, and over a period 
this amounts to a very considerable slock. B. L). 
Kaklatwalla worked out the recovery of the vanadium 
from these slags in electric furnaces, and supplied 
large quantities during the w r ar, but the quality is 
considerably lower than the original alunriuothcrrnic 
product. 

The. recovery of vanadium from lead vanadates in- 
volves quite different methods. The minerals contain 
10 — 20% V 2 () 5 and varying quantities of lead, zinc, 
and copper. In many eases then 1 is a very substan- 
tial quantity of phosphorus, which must be eliminated. 
Vanadium oxides, as is well known, are almost equally 
soluble in mineral acid and alkaline reagents. Further, 
in wot methods of extraction vauadic oxide precipi- 
tated by careful neutralisation brings down with it 
oxides of other metals, generally as slimy, unlilternble 
precipitates. 

In practice, therefore, it is found that the different 
ores of vanadium, although very similar in eomposi 
tion, require special treatment for the production of 
vanadie oxide and ferrovanadium, and that each ore 
must he studied as a separate problem. For sale 
and purchase of vanadium ores a complete analysis 
is desirable and almost essential. Special attention 
must be paid to accurate determination of the phos- 
phorus. 

Chromium is very largely used for alloying with 
steel. It increases the tensile strength and hardness, 
and it is employed to a considerable extent as a third 
or fourth ingredient in alloy steels containing a 
number of alloy metals. Fcrrochrome is sold in 
various grades, according to the carbon contents, 
which \ r ary between commercially carbon-free (under 
0T%) and 8 — 10%, and prices rise rapidly as the 
carbon contents fall. 

Fraction lly the w hole production is made in electric 
furnaces smelting chromite ores containing 48—52% 
(T 2 () 3 , together with iron oxide, magnesia, and silica. 
Impurities such as sulphur and phosphorus are not 
usually present in large proportions in the ores, 
which are mainly produced in Rhodesia, New Cale- 
donia, South-East Europe, and America, though 
there are sources of supply in many countries. 

Chromium is specially interesting to-day as an 
alloy metal, since it is the main constituent, other than 
iron, of stainless steel and iron, which contain 10—20% 
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( V. The reason for the high resist anee of these a Hoys 
to corrosion is not yet satisfactorily explained, hut 
generally speaking they seem to have m an exag- 
gerated form the well-known properties of iron in a 
passive state. For ferroehrorne production silica is 
frequently specified within certain limits, and in con- 
sequence the assay of the minerals must he watched 
for this as well as for magnesia, iron, sulphur, phos- 
phorus, and arsenic. The use of chromite ore without 
treatment as a refractory is, of course, well known, 
and in this case experience is largely a guide to the 
relative values of minerals of different origin. 

Mo/ifhthn u m has very pronounced effects on the 
physical qualities of steel. It shares with tungsten the 
property of imparting rod-hardness, or hardness at 
abnormally high temperatures, and for this purpose 
can he used as a constituent of high-speed tool steels. 
Its effects in this direction are more pronounced than 
those of tungsten, and the percentage required is only 
about one-fourth to one-third of the tungsten used in 
making high-speed tungsten steels. Its disadvan- 
tages are first cost, which is more than proportionally 
higher than that of tungsten, and the volatile nature of 
molybdic oxide winch tends to reduce the amount of 
the metal alloyed with tin* steel, and in particular 
makes it difficult to insure uniformity of molybdenum 
contents in successive heats. 

On the other hand, molybdenum is utilised to a 
considerable extent for other classes of steel to 
increase hardness and strength, and it is required in 
some specifications for armour plate. 

The mineral used for the most part is molybdenite, 
which is mined in several places, notably Canada, 
Norway, and Australia. It is not a simple mining 
proposition, as the values are generally very patchy 
and concentration is difficult, but 1ms been solved to 
a considerable extent by flotation. Lump ore is very 
difficult to grind and water concentration involves 
prohibitive losses in float- mineral. 

Fcrromolybdenum is produced directly from the 
sulphide in an electric furnace, or by thermit methods 
from the calcined ore. There are two recognised 
grades containing respectively 1 % of carbon, and 
upwards, and carbon-free, the molybdenum varying 
between 60 and K0%. Copper is frequently present 
in the ore, and a maximum of 0*25 ~-0-75% Ou is 
often specified in the alloy. This, therefore, must he 
watched for carefully in assays of the mineral, as also 
phosphorus, since* large* quantities of molybdic acid 
are used for the rapid determination of phosphorus 
in steel. 

TuiHjsfr n has been used for half a century or more 
to impart red-hardness to tool steel. Starting with 
11 - 4% introduced by adding pure tungsten ore into 
the steel crucible, it lias gradually risen to nearly 
20% in the most- efficient tungsten-chromium-vana- 
dium high-speed steel It i 8 also used for permanent- 
magnet steel in small quantities (2 —4%). 

The use of tungsten for incandescence electric lamp 
filaments and for terminals in electro-magneto cods is 
well known, but absorbs only a comparatively small 
tonnage. 


The main use is for tool steel, and for this purj 
it- is employed either in the form of powder (08— -li 
W) or feiTotungsten (80— 85% W). Powder 
prepared by isolating tungsten trioxide by an alka 
melt, Jixiviation, precipitation by mineral acid, 
reduction of the trioxide thus obtained. Fe: 
tungsten is made by direct smelting of the mint 
either electrically or by thermit methods. 

The ores, mainly iron tungstate (wolfram) f 
school ite (calcium tungstate), arc very widely * 
tributed and generally associated with tin. Phi 
Burma, Malaya, Australia, and the United States 
the chief producers, but supplies collected during 
war and remaining as unconsumed stocks have cc 
pletely upset the mining of tungsten ores, and for 
most part there is little or no production at presC 
except in conjunction with tin. Standard woifr 
contains 65% W() 3 and upwards and less tl 
l 1.1% Sn, but consumers when they can pick f 
choose, reject ores containing much sulphur, arsoi 
and copper. Further, for direct smelting the relat 
percentages of iron and manganese in w'olfram 
important, as ferrotungsten is generally specified 
contain a certain maximum of manganese. 


f'raninw is one of the metals on probation as 
alloy in steel. Up to the present it has only be 
tried experimentally, and the results claimed b; 
not led to any general commercial use. y. ^ 

It has been produced as a by-product in reco Jl ( j 
radium from pitchblende. The* oxide is isolate 01 - 
the reduction to metal or ferro alloy involve* 1 * 
siderable difficulties, since great heat as 
thermit reagents are required. It is done, ther 
in an electric furnace with aluminium, and in 1 l 
ducing or neutral atmosphere. °* ^ 

The ore, formerly mined to some extent i»^ILf 
rado, Portugal, Austria, Cornwall, and elscfl&Y 
now comes almost entirely from the Be 1 -/Jin 
where large and cheaply worked deposits hav^J 
discovered. 

Man (/an cm is an indispensable alloy metq{j<il 
in small quantities, but special steel ciyiy 
14 — 16% ot manganese is utilised for many pu 
where a very hard and tough metal is required.! 
alloy is generally cast and ground, as it is dfl 
to machine. Rolls, jaws for stone crushers, tra| 
points and crossings, and many other useful prq 
are made from it. The ore is found in many p f 
and is the subject of a great deal of literature, so tha 
even a brief reference to the metallurgy and assay i 
unnecessary. 


('of mil is now' utilised to a considerable extent i 
steel for permanent magnets and other uses. It i: 
bought as pure metal reduced from the oxide int* 
cubes or shot. The bulk supply comes from Canada 
where large bodies of ore are mined, primarily i<> 
their high silver contents. The metallurgy follow* 
orthodox lines of solution, purification of solutions, 
and precipitation of cobalt oxide. There is, too, a 
steady consumption of cobalt oxide in the ceran it 
industry. 


Nickel has been employed for a long time as m 
alloy metal in steel. Its utilisation can be traced in 
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allel with tho battle between defensive armour 
armour- piercing projectiles. Nickel steel and 
mie-nickel steel are standard products for use 
•rc high tensile qualities are required. The chief 
ducing countries are Canada and New Caledonia, 
tough many other deposits are known, 
he metallurgy is complicated and interesting, as 
ivolves two very different principles. The Mond 
-ess of volatilising nickel carbonyl and decom- 
ing it. at a higher temperature is opposed to elec- 
ytic purification of crude smelted metal. These 
•esses and many others are described in technical 
•lications and need no further reference, 
b is not claimed that these notes have dealt 
austively with the elements of use in or detri- 
ltai to alloy steels. Their main object is to 
cate tho vast hold that has been opened up in 
; industry, which by its very nature calls for the 
)peration of chemists at every stage. The stoel- 
ks laboratory can no longer concern itself only 
h carbon determinations and tests for phosphorus, 
'here are still many blank pages in the chemical 
ly of alloy steels, and not the least of these is tho 
Bstigatiou of rapid and accurate methods for the 
srinination of different elements in admixture 
h others. 

’he steel- maker’s verdict is based eventually on 
rsical tests, and the chemist and alloy maker art' 
' jailed upon to account for troubles which may 
b within their province. Nevertheless, for 
b production to meet physical tests, uniform 
al composition is essential, and those deal- 
th the assay of ores and ferro alloys, and 
fikers of those special metals, must exercise 
ing caro if they are to avoid introducing 
al troubles into the manufacture of alloy 
To this end rapid and accurate methods of 
s are essential, especially when they can be 
■disod for use by buyer and seller. 

Bnved methods of preparing the alloy metals 
lo alloys, and tho exact influence of impurities 
■ physical qualities of steel, arc also subjects 
Bell chemical investigation can materially 
|i the production of alloy steels. 


I 


IPARATiON OF 1SODIPHENET1DINE. 

OTTN REGINALD TIAUVEY WHISTON, M.A., H SO. 


During the course of another investigation it 
rame necessary to prepare ?/i-nitrophenetole, and 
was thought to be of interest to convert this 
instance into the corresponding diphenetidine, as 
ie latter does not appear to bo described in the 
erature. It is also of interest in order to tost the 
moral rule that only homologues of benzidine 
mtaining substituents in the ortho position to the 
uino groups yield azo dyestuffs substantive to 
>tton. ^oUiphonctidine is no exception to this rule, 
’ on totrazotising and coupling it onlv yields clye- 
utfs substantive to cotton when coupled with such 
ids as S-acid (8-amino-a-naphthoL-5-sulphonic acid) 
Moll themselves appear to confer the property of 
rming substantive dyestuffs for cotton. 


Experimental. 

The reaction scheme e\o!ved for the preparation 
of /wdiphonetidino was : - 


OH 

OKt 


OEt 

OEt 

/\ 

,/\ 


x\ 

/\ 

\/' NO < 


* ! V JxHNH ! . 

1 
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l. 


11. 




OEt 

OEt 



NH.< / 


/ X\H, 



'X 

/ 




111 . 


Preparation of m -nitrapfo n< !<>h (I ). .A solution of 
139g. of m-nitrophenol (prepared by diazotising 
?n-nitroanilinc in sulphuric, acid solution and decom- 
posing the diazo compound by boiling) in 250 <\o. 
of 20% sodium hydroxide solution was heated to 
gentle boiling under reflux, and 215 g, of ethyl 
p-toluenesulplumato (rccrystal lined from methylated 
spirit) added in quantities of about 50 g. at a time 
at 10—15 minute intervals. When all had been 
added tho reaction mixture was refluxed fl- -7 hours, 
a f lather 40 c.c. of 20% sodium hydroxide solution 
added, and the nitrophcnctol distilled off in steam, 
Yield 150 g. (00% of theory) ; m.p. 22 n . 

Preparation of mm ' -diethoxid! i/diazobeirj ne (II ). 
224 g. of //i-nitrophenetole were added to a solution 
of 25 c.c. of alcohol (02%), 50 g. of sodium hydroxide, 
and 150 c.c. of water contained in a flask fitted with a 
stirrer and reflux condenser. With vigorous stirring, 
(>0 g. of zinc dust (1)0%) were added in small portions 
at a time so that the reaction mixture kept gently 
boiling. It was necessary to heat the flask on the 
water bath during the addition of the last 10 — 15 g. 
of zinc dust. 100 c.c of water were then added, 
and the reaction mixture was left overnight Tin* 
pale yellow solid which had formed on the top was 
separated from the zinc residues by pouring on to a 
sieve (40-mesh) and washing with water. It was then 
ground up with dilute hydrochloric acid, filtered, 
washed w ith water, and air-dried. After recrystal I is- 
ation from light petroleum (b.p. 40 — (>0 J ) the 
hydrazo compound was obtained in almost pure 
white crystals in yield of about 75% of theory ; 
m.p. 8(>°. (Found N -- 10*2% : r(S 

quires N - 1041°;,.) 

('onw rsion of mm / -(In fhoxf/hj/drazobenzeni into iso- 
diph&nctidinv (I IT.) ■ This conversion does not pro- 
ceed so smoothly as the conversion of the simple 
hydrazobenzenc into benzidine. Tho following 
method was found to give the best results : 34 g. of 
the hydrazo compound wore ground with 100 c.c. of 
cold hydrochloric acid (22%), the mixture was heated 
for 15 minutes on the water bath, and Anally boiled 
gently for 15 minutes. On adding hot water (250 c.c.) 
almost complete solution took place. After tilt (Ting 
hot, the filtrate was made alkaline by the addition 
of dilute sodium hydroxide solution, and the fret* 
base, which separated as an oil, extracted with 
benzene. The benzene extract was boiled with 
charcoal and filtered, and the benzene distilled off 
under diminished pressure. The residue set to a 
somewhat sticky, crystalline mass, and the pure iso- 



Journal of the Society of LhenUcM industry* \ , 

370 T WHISTON. — PRRPAHATION OF 4^HlA>RO<Q^T1K^<ASWXI>IinB. «JeC. M, ) 


diphenetidine was obtained from this by two recrys- 
tallisations from dilute alcohol, the final yield being 
12*5 g. (37% of theory); ra.p. 109°. (Found C =■= 
70*6%, H =*= 7*2%, N-10-2%; 4AAN. re- 
quires 0 - 70*6%, H - 7*3%, N - 10*3%.) 

Summary. 

woDiphenetidinc (m.p. 109°) has been prepared 
from m-nitrophenol. It does not yield azo dyestuffs 
which are substantive to cotton. 

The bulk of the above work was carried out in the 
Dyson Perrins Laboratory, Oxford, and the author 
owes his thanks to Prof. W. H. Perkin for the kindly 
interest he took in the work, to Mr. F. Hall for making 
fhe necessary analyses, and to The British Dyestuffs 
Corporation and the Commandant, Artillery College, 
for permission to publish these results. 

Artillery College, 

Woolwich. 


THE PREPARATION OF 4-CHLORO-6- 
NITRO-m-ANISIDINE. 

11 Y JOHN REGINALD HARVEY WH1STON, M.A., B.S<\ 

This compound is mentioned in C.l\ 216,417 
(Friedlander, l X., 419), but no details as to its prepara- 
tion or properties are given. As it was required in 
connexion a\ itli some other work, its preparation was 
attempted from 2.5-diohloroaniline (1.) by the 
following reaction scheme : — 
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The preparation of 2.5-dichloro-p-nitroaniline (IV.) 
is mentioned by Noelting and Kopp (Ber., 38, 3514), 
but their method has been considerably modified, 
and very good overall yields of 4-chloro-6-nitro-w- 
anisidine have been obtained. 

Experimental. 

To 2t)l g of 2.5-diehloroaeetanilide (IT.) (prepared 
from 2 5-dichloroaniline by the usual method of 
treatment with acetic anhydride) dissolved at 45 
in SO e.e. of sulphuric acid (96%) and cooled to 5°, 
a mixture of 12 g. of nitric acid (60%) and 60 g. of 
sulphuric a< id (96°,,) was slowly added, with stirring, 
the temperature rising to 10°. The mixture was 
allowed to stand for 15 minutes at room temperature, 
poured on ice, the precipitated nitro conu&und filtered 
off, washed with water, and pressed.' ^TVithout dry- 
ing, it was heated for 2 hours on the water bath with 
150 c,c. of sodium hydroxide solution (8%). After 
cooling and adding water, the yellow dichloronitro- 
uniline (IV.) was filtered off, well washed with water, 


and dried. Yield 19*5 g. (94% of theory) ; 

152°— 153°. , 

Preparation of ^-ckloro-Q-nitro-m-anisidine (\ 
10*4 g. of 2.5-dichloro-p-nitroanilino were refl 
for 8 hours on the water bath with 50 c.c. of me 
alcohol and 4 g. of sodium hydroxide. After coc 
the reddish -yellow product was filtered off, wa 
with water, and dried. Yield 8*7 g. (85% of thee 
m.p. 154° — 155°. On recrystallisation from ben 
it forms pale yellow, needle-shaped crystals of 
156°. (Found C - 41*3%, H - 3*5% ; C 7 H 7 0 5 
requires C - 41*5%, H -- 3*f»%.) 

Summary. 

4-Chloro-6-nitro-ra-anisidine has been prep 
from 2.5-dichloroamlinc. Tt forms pale yei 
needle-shaped crystals, m.p. 156°. 

The author wishes to thank Prof. R. Robinsor 
his interest in this investigation, and also The Br 
Dyestuffs Corporation and the Commandant, Arti 
College, for permission to publish the results. 

Artillery College, Woolwich. 


THE PREPARATION OF NAPHTHAUC A 
BY OXIDATION OF ACENAPHTHA- 
QUINONE. 


BY JOHN REGINALD HARVEY WHISTON, M.A., I 
Although naphthalic acid is usually obtained i 
by-product in the preparation of acenaphthaquim 
it was thought to be of interest to determine whet 
it was possible to convert acenaphthaquinone i 
naphthalic acid by means of hydrogen peroxide 
indicated by the equation : — 


/ 
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-CO 


+ H 2 0 2 


~\ 
_/ 
\ 


COOH 


-cool 


\_> <_ 

This reaction has been found to proceed very sm ! 
an almost quantitative yield of the acid beid 
tained. 

Experimental. 

192 g. of a paste of acenaphthaquinone (25 yj 
stirred to a smooth suspension with 100 c.c. of s 
hydroxide solution (25%) and 200 c.c. of 
After heating to 40°, a solution of hydrogen pel 
containing about 15% excess of hydrogen pe| 
was slowly added, the temperature being raises 
boiling during the addition. The acenaphthaquinc 
was rapidly converted into naphthalic acid, whi 
passed into solution as its sodium salt. After boili 
for 10 minutes, the solution was filtered hot, the sm 
amount of residue being washed with hot water un 
the washings were clear. The naphthalic acid w 
then precipitated from the filtrate by the additii 
of hydrochloric acid, filtered off, washed, and drie 
Yield 55 g. (95*5% of theory). 

The author wishes to express his thanks to Pm 
I t. Robinson for suggesting this investigation, at 
to The British Dyestuffs Corporation and the C< i 
mandant, Artillery College, for permission to pub it 
the results. 

Artillery College, Woolwich. 
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